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REPORT 

OF TilE 

UNITED STATES COMMISSIONER OF FISH AND FISHERIES 

FOR THE 

FISCAL YEAR ENDING JUNE 30, 1889. 

The constitution of the Fish Commission as a separate bureau of the 
Government, which was accomplished by act of Congress approved 
January 20, 1888, terminated those relations of cooperation which had 
been so happily maintained with the Smithsonian Institution and N a­
tiona] J.YI useum under the wise and liberal administration of Prof: S. F. 
Baird-a cooperation which enlisted the aid of scientific workers in 
the solution of important economic problems, and also stimulated and 
encouraged research by presenting specific and important practical 
questions for investigation. 

Another important and fruitful result of this cooperation was the 
acquisition (during investigations relating to the fishing-grounds and 
the distribution and abundance of the economic species of fishes) of 
rich stores of specimens of the strange and curious life of tl1e ocean's 
depths. These collections are of the utmost value for systematic study 
and for the enrichment of museums. 

The abrupt termination of relations so long subsisting was not with­
out serious embarrassments and inconveniences, requiring new adjust­
ments and arrangements, which it has been the care of the Commis­
sioner to provide as rapidly as circumstances and means would permit. 

The offices of the Commission, which had been previously scattered 
in different parts of the city, were as far as practicable brought together 
in one building, thus permitting better supervision and more prompt 
communication, and resulting in more convenient and economical ad­
ministration of affairs. The want of adequate accommodations for the 
offices of the Commission having been brought to the attention of Con­
gress, provision was made in the sundry civil bill, which became a law 
March 2, 1889, for an appropriation of $7,000 for altering and fitting up 

IX 



X lU~PORT OF COMMISRIONER 01!"' FISH AND FISHERIES. 

the interior of the Armory lmil<ling then and now occupied as a ltatching 
station of tlw Commission. The appropriation was made immediately 
available, to be expended under the direetion of the Architect of the 
Capitol. Having advised with the Commissioner as to the work to be 
undertaken, Mr. Clark immediately l>egan operations, and at the'close 
of the fiscal year all was complete and ready for occupation. 

A portion of the building was by the act referred to reserved fo.r the 
use of the Smithsonian Institution, and the accommodations afl'orded 
the Commission are not adequate to its necessities; it is therefore de­
sirable that the entire building should be assigned to the use of the 
Fish Commission as soon as practicable. 

OFFICE ADMINISTRATION. 

The large number of stations of the Commission, its vessels, and the 
great increase in the distribution of food-fishes over the country, have 
involved an enormous mass of correspondence and other details of 
administration. In these duties the Commissioner has had the faithful 
and efficieu t services of Mr. J. J. O'Connor, chief clerk, and Mr. Her­
l>ert A. Gill, disbursing agent, in charge of the office of accounts. 

The appropriations for the fiscal year ending June 30, 1889, aggre­
gated .$257 ,580, as follows: 

Compensation of Commissioner: ..................... . 
Pror1agation of food-fishes ............. _ ............. _ 
Rent of offices .. _ ........... __ .... __ ... _ ...... __ .... _ 
Distribution of foo<l-fiHhcs . _ ..... _. __ ........ _ ...... _ 
Maintenance of vessels ... __ ......................... _ 
Inquiry respecting food-fishes ....................... . 
Statistical inquiry .................................. . 

$5,000 
135,000 

2,500 
31, 180 
53,900 
20,000 
10,000 

In accordance with law a detailed report of e::q;enditures under these 
several items of appropriation was made to Congress on December 9, 
1889. 

CLASSIFICATION OF THE COMMISSION'S WORK. 

The classification and assignment of the work of the Commission to 
the several divisions which had been established or projected by my 
immediate predecessor in office, Dr. G. Brown Goode, has proved of 
great advantage. While maintaining· independent responsibility in the 
heads of divisions it has made practicable a coordination and concur­
rence of activity in reference to the problems relating to the fisheries 
and bas prevented any unnecessary duplication of work. 

The following brief account of the current work in the divisions will 
illustrate very clearly the extent, importance, and diversity of the oper­
ations of the Fish Commission and its value to the country at large. 
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INQUIRY RESPECTING FOOD-FISHES AND THE FISHING-GROUNDS. 

The investigation of the character and resources of the :fishing­
ground8, and of the conditions controlling the distribution of fishes 
and other aquatic animals, together with the ascertainment of the life­
history of commercially important species, furnishes the only correct 
basis for the regulation and improvement of our fisheries, for the in­
struction of the fisherman as to the best and most profitable methods 
of pursuing his calling, and for the successful conduct of fish-cultural 
operations. 

In the early l)eriod of the Commission the inquiries pursued were 
necessarily general in character. A survey of the immense field to be 
exploited was first necessary to suggest or to give precise direction to 
those more particular inquiries upon which we are now. entering, and 
which are intimately aud essentially related to various important prob-
lems affecting the fisheries. · 

The following brief review will il"rustrate the activity and energy dis­
played in the division of the Commission having charge of the inquiry 
in regard to the :fishing-grounds, as well as the significance and prac­
tical importance of the subjects investigated. Fuller details will be 
found in the very interesting and instructive report of the assistant in 
charge of the division, 1\Ir. Richard Rathbun, which is appended to and 
forms a part of this report. 

The most important sea-coast inquiries conducted d1uing the year 
have been the investigations in theN orth Pacific Ocean by the steamer 
Albatross, Lieut. Commander Z. L. Tanner, U. S. Navy, commanding. 
The Albatross reached San :Francisco from the Atlantic coast in 1\Iay, 
1888, and, after a month and a half spent in lH'eparations for the cruise, 
left July 4 for Alaskan waten;;, "There a running survey was made of 
the fishing-grounds situated south of the Alaska Peninsula between 
Unalaska and 1\Iiddletou Island. The area covered by these explora­
tions comprised the entire width of the continental platform, extending 
into depths of 100 to 200 fathoms, and including five principal cod­
fishing banks, having a total area of over 15,000 square miles. The 
intervening ground, moreover, is in most places adapted to fishing and 

·the adjacent shores are well provided with good and secure harbors. 
Although cod fishing- has been carried on in this region to a limited 
extent during the past twenty-five or thirty years, no systematic in­
quiry had been made to determine the distribution and value of its re­
sources prior to the visit of the Albatross. The result of these researches 
can not fail, therefore, to have an important influence on the develop­
ment of this territory. 

After returning from Alaska, in September, the Albatross began a 
similar investigation along the coasts of \Vashington and Oregon, 
which was continued during October, 1888, and again in .Tune, 1889. 
During the winter and early part of the spring, the work was extended 
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to the coast of southern California, between Point Conception and the 
Mexican boundary line, and to the Gulf of California. 'l11 the course of 
these inquiries important results were aeeompliHlH~(l and HeYeral new 
fishing-grounds were brought to the attention of the fi:-;hermen. The 
most important discoveries in this line had reference to Cortez and 
Tanner bm1ks, directly off San Diego. Heceta Bank, off the coast of 
Oregon, and the halibut banks off Uape Flattery were also examined 
and the character and value of their resources l)artly determin('d. The 
observations made in the Gulf of California, together with an in-vesti­
gation of the Colorado River and its principal tributaries at about the 
same time, tend to prove that this river system is not Hnited to the 
introduction of the Atlantic shad, which has done so well farther north 
on the Pacific coast, and no traces were qiscoverc<l of the few plantings 
made in this region several years ago. The problem of oyster-culture 
on the coast of California received attention from the naturalists of t4e 
Albatross, and the vessel also rendered assistance in distributing the 
live lobsters sent over from New England and placed in those waters. 

On the Atlantic coast, instead of continuing the general explorations 
which had been carried on for several years, the steamer Fish Hawlc 
was assigned to special investigations, having reference chiefly to the 
oyster-grounds of L~mg Island Sound and Rhode Island. No other 
fishing industry, probably, has greater claims at present upon the 
attention of the Fish Commission with respect to its maintenance and 
development t an that afforded by the oyster. On the coast of New 
England ·and ]:, York, some measures of protection are demanded 
against the drills •~ d starfishes which destroy large quantities of oys­
ters every year; in Chesapeake Bay the production has. steadily been 
decreasing since 1880, and on the South Atlantic and Gulf coasts an 
active interest has recently been shown in devising means for improv­
ing and developing the wild growths of oysters which occur wherever 
favorable cor.o'litionfl now exist. Moreover, the natural supply of seed 
oysters is totally inadequate to meet the demands of planters and some 
economical methods of artificial cultivation are desirable in order to 
relieve this want. 
·In connection with all of these questions the several States have 

ooked to the U. S. Fish Commission for assistance, especially in the 
way of scientific investigation and experiments on which to base the 
ueeessary measures for relief. "\Vhile not having sufficient means to 
pres:; the inquiries in this direction as rapidly as seems desirable, 
arrangements have been made to gi-ve them every possible attention 
and to detail for this purpose the steamer Fish Hawk and such launches 
as may be necessary, when not required for fish-cultural and other more 
urgent work. The researches conducted by the Fish Han·k on the south­
ern coast of New England during the season of 1888 are described in the 
special repol"t of the assistant in charge of scientific inquiry. The 
grounds visited were carefully examined as to their conditions in every 



REPOH'l' OI•' C<HDIISSIO:NEH. 01<' FISH AND FISHERIES. XIII 

partidular, aiHl ou:-;ervatiollS were made upon the physieal eharacter­
iHti<·R of the wakrs alHl upon the natural history of the oyster, its 
enemi•'s and associaJes. It is proposed to continue the investigations 
in the same field during the summer of 1889. 

Dlning the winter of 1888-89 extensive operations were conducted in 
the Gulf of :Mexico by the sclwoner Gntmpzts and the steamer Fish 
llawk. The former vessel was detailed to examine the southern part 
of the important red-snapper fishing-ground which occupies the sub­
merged continental platform off the west coast of Florida. The in­
shore or slmliow-water part of this ground is' now visited to a greater 
or less extent by ·fishermen, and the work of the Grampus was re­
stricted to de11ths between 15 and 50 fathoms, in which the conditions 
and resources of the bottom were comparatively unknown. Notwith­
standing the fact that m~.ch stormy weather was encountered, impor­
tant results were obtained and the attention of the fishermen has been 
called to the advantages offered by tilis region for the prosecution of 
their inuustry. In addition to the fishing carried on, the <lredge was 
used at frequent and r~' lar intervals to determine the composition 
of the bottom and tile aracteristic animals which live upon it. In 
conjunction with the Grampus Dr. James .A .• Ilenshall made an exam­
ination of tile adjacent coast of Florida from Biscayne Bay to Tampa, 
during which he obtained a very large eollection of fishes all<l secured 
much information regarding- the almudauce, diHtribntion, alHl habits 
of the more important species. 

The principal work done by the Fish Hnwk in tllC Gulf of Mexico had 
reference to the breeding habits of the mullet, sheepshead, and sque­
teague in Charlotte Harbor and vicinity, on tile west coast of Plorida., 
and the measures necessary to be taken for the artificial propagation 
of those species. Spawn of the two species last mentioned wa~ ob­
taine(l and hatched successfully, but when the Fish Hawk reached thi~ 
locality it proved to be too late for the spawning of the nmllet, although 
the young were observed in great numbers and their habits were, to 
some extent, determined. 

An essentially novel feature of tile scientific work, introduced dur­
ing tile past year, has been the systematic investigation of interior 
waters, with respect both to their physical and natural-history cilarac­
teristics. Tilis subject was taken up with the object of obtaining more 
accurate and extensive information iu tilat direction, as a basis for fish­
cultural operations and the distribution of useful fishes; for, until the 
conditions and principal features of any stream or lake have been deter­
mined it is impossible to say whether they require attention, and, if so, 
what meaHures should be taken to multiply their resources or 11erfect 
the quality of the latter. 'Vith rm;pect to this subject, it is necessary 
to ascertain not only what kinds of fishes inhabit eacil fresh-water syH­
tem, but also the abundance and distribution of the lower forms of life 
serving them as food and those physical conditions which, regulating 
their habits, uetermine what new species may be adapted to the region. 
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In carrying on this series of investigations it has !Jcen Ilecessary, 
owing to the lack of sufficient funds, to rely chiefly on the services of 
volunteer naturalists, and most assistance in this direction has been 
furnished by Dr. David S. Jordan, president of the Indiana University, 
and his associate professors and students in ichthyology. Special men­
tion shoul<l be made in this connection of Prof. Charles II. Gilbert, Prof. 
B. W. Evermann, and l\Ir. 0. H. Bollman. Dr. James .A .. Henshall, of 
Cincinnati, Ohio, also volunteered his serviee:-; <luring the summer of 
1888. After a conference with Dr. Jordan as to the observations which 
it was desirable should be made, the work was mostly placed under his 
immediate direction, and the part intrusted to him has been conducted 
in a very zealous and appreeiative manner. Th~ investigations made 
Ul) to the close of the year had reference to seventeen States, as follows: 
New York, Virginia, 'West Virginia, North Carolina, South Carolina, 
Tennessee, Kentucky, Georgia, Alabama, :Mississippi, Louisiana, Ohio, 
Indiana, Michigan, Iowa, Missouri, and Arkansas. 

During the winter of 1888-89 Congress passed an act to provide for 
the protection of the salmon :fisheries of Alaska, which, owing to the 
rapid increase in the nlunter of salmon canneries established in eertain 
parts of that Territory and the wholesale methods of captm'e resorted 
to, seemed in great danger of "being seriom.;ly <leplete<l within a com­
paratively few years unless snl>jeeted to appropriate regulations. By 
this enactment it was declared unlawful to erect dmnH, barricades, or 
other o!Jstructions in any of the rivers of .Alaska, w)1ich might prevent 
or impede the aseent of salmon and other anachomous :fishes to their 
spawning-grounds, and, furthermore, the Commis1:doner of Fisheries 
was directed "to ilu;titnte an inve:-;tigation into the habits, almmlance, 
and distribut-ion of the salmon of Alaska, as well a:-; the present cou(li· 
tions and methods of the tl:-;heries, with a view of recommending to 
CongreHs ~melt additionallegh;lation as may be necessary to prevent 
the impairmPnt or exllll.tlstion of theH<~ valuable :fisheries, alHl placing 
them under regular and permanent coJHlitions of production." · 

In accordance with this provision, arrangements 'vere made for 
undertaking the investigation direch•<l during the sumuer of 1889, and 
a party suitably equipped for that purpm;e was organized in .Tune. 
It set sail for Alaska early in .Tnly, immediately after the close of the 
:fiscal year. The party was in charge of Dr. Tarleton II. Bean, ichthy­
ologist of the Commission, and personally acquainted with Alaskan 
waters, and consisted tesideH hinu;elf of i\Ir. Livingston Stone, super­
intendent of the Fish Commission salmon station in California; Mr. 
Franklin Booth, engineer, of the Univer~ity of California; and Mr. 
Robert E. l.Jewis, general assistant. Tlwy have been directed to :first 
visit Kadiak an(l Afognak i:-;lawls, the principal eenters of the eau­
niug interests in Alaska, and subse<IHC'ntly, if tho time permit~, Cook 
hll<'t. and Bristol Bay . . 'rheir im.;tnwtions <'01llprdwnd a very thorough 
iuvestigatiou, an<l it is conti<lt~Jtt, Jy cxpe<'i<'<l that Hntlicient iuforma-
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tion will he obtained to permit of a full understanding of tho situation 
by the next Congress. 

The daily observations of temperature along the sea-coasts and on 
the interior lakes and rivers, begun several years ago, have been con­
tinued during the past year at a number of the more exposed light­
houses and at many stations of the Signal Service. The value of such 
observations will readily be appreciated by the student of geographical 
distribution, and a comparison of the results now in progress of com­
pilation will undoubtedly throw much light ou the movements of our 
migratory fishes. 

The temperature data heretofore obtained serve only to show the 
temperature fluctuations in the waters immediately adjacent to the 
coast. The deductions from these have been sufficient to show that 
the movements of the fishes in the inshore waters, their appearance 
and departure, and their failure to appear in certain seasous in certain 
localities are to be attributed to differences of temperature conditions 
prevailing at different times. Observation and experience have sug­
gested that the seasonal migrations and distribution in our coastal 
waters of many important economic fishes is to be explained and indeed 
to be predicted when we can obtain precise knowledge of the laws 
governing the seasonal changes of temperature in the area of water 
lying between our coast and the western bonler of the Gulf Stream. 
The migration of the areas of equal water temperature will be different 
in the different seasons and determine corresponding differences in the 
areas over which fishing may be profitably pursued. 

It will, however, doubtless be found that the seasonal migrations of 
the areas of equal tempe1·ature in the sea will be in close and essential 
relations with the meteorological conditions on the land, which are 
under constant observation and discussion, and in time a knowledge of 
one will enable us to interpret the other, alHl thus indicate the probal>le 
distribution for the season of such species as the mackerel, the menha­
den, the sea herring, and others which are pursued for their commercial 
value. Sueh information would relieve many perplexities and embar­
ra.ssmenh; which now discourage our fishermen, and give better direc­
tion to their enterprise and consequently better assurance of success in 
their endeavors. The investigations propose(l and the discussion of the 
data obtained would doubtless lead to many important generalizations 
on the physical geography of the sea and the relations of marine species 
to their physi~al environments. 

Being impressed with the importance of a systematic study of the 
temperature conditions and the changes of conditions in our offshore 
waters, I have instituted a systemat,ic investigation to this end and 
have assigned the Fish Commission schooner Grampus to this work. 
Prof. \Villiam Libbey, of Prineeton CoJlege, has been selected to take 
charge of tlte investigation, and the vessel h; now being fitted with the 
necessary apparatus and appliances for the work, and will enter upon 
it at the beginning of the next fiscal year. 
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The scientific laboratory attached to the marine station at Wood's 
HoiJ, 1\'Iass., was opened as usual during the summer of 1888, the Oom­
mi~;sioner beh1g present during most of the time. The assistants engaged 
in Fish Commission work were employed only for the season, and in 
addition the facilities of the laboratory were granted to several biologists 
interested in the study of marine life. The persons in attendance were 
representatives of a number of the prominent scientific institutions of the 
country, and by their presence and cooperation they added very greatly 
to the value of the practical results obtained. The institutions thus 
represented were as follows: University of Pennsylvania, Harvard Uni­
versity, Johns Hopkins University, Princeton College, Williams College, 
University of Indiana, Swarthmore College, Wooster University, and 
the Lake Laboratory at MilwmJ-kee, Wisconsin. Prof. John .A. Hyder, 
of the University of Pennsylvania, a former assistant on the ],ish Com" 
mission, was in direct charge of the scientific work. 

The opportunities for research afforded by the Wood's Roll labora­
tory have been fully described in previous reports. Not only is the 
equipment well adapted to the study of marine rn·oblems of nearly 
every essential character, but the geographical position of the station 
with respect to a large assemblage of useful fishes gives it uummal ad­
vantages from the standpoint of the praetical ol~jects of the Commission. 

The transfer of the steamer .A.lbatt·oss . to the Pacific coast and the 
detail of ~he steamer Fish llawk to the i11vestigation of oyster-grounds 
have for the time removed the principal uwam; of obtaining materictl 
from the offshore regions, and it has heen necessary to restriet the 
researches chiefly to such inquiries as are offered by the immediate 
vicinity of the shores, but in this way the requirements of fish-culture 
have been more directly benefited, as the most important fisheries of 
the region are located within the bays and sounds or directly adjacent 
thereto. · 

The studies of Prof. Ryder have related chiefly to the life history of 
the sea bass and the Atlantic sturgeon, two important species, the 
artificial propagation of which may ROOil become expedient. The 
material bearing upon the Rturgeon was obtailted in Delaware Bay the 
previous spring, but the sea bass is one of the most highly prized fishes 
of the Vineyard Sound region, where it breeds during May and June. 
Mr. S. F. Denton, an experienced naturalist and artist, was employed 
in making colored dra\vings of the principal food-fishes indigenous to 
theHe waters, and l\1r. C. F. Hodge was occupied with the l_!atural 
history of the common starfish, the most serious aud destructive enemy 
of the oyster on the New England coast. Other investigations have 
had reference to the cod, scup, tantog, mackerel, bonito, lobster, and 
soft clam. Summarhdng· the work accompli...;hed, Prof. Hyder states 
that at least eight important monographic reports may be expected as 
the outcome wholly or in part of the investigations carried on at Wood's 
Roll during the season. 
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1\Ir. V. N. Edwards, who h:a.s been ~tationed permanently at 'Vood's 
Holl since 1871, has continued. his observations upon the movements, 
habits, and abundance of the :fishes of this region and has obtained 
large and valuable collections. .A compilati<Jn of his results during the 
past eighteen yearH, which is now in progress, will prove a very valu­
able contribution to the natural history of our marine :fishes. 

The Commissioner is pleased to note the establishment at 'Vood's 
Roll of a marine biological laboratory intended for both students and 
investigator8, which can not fail to have a1i important function in stimu­
lating scientific research in this direction, and ultimately in promoting 
the interests of :fish-culture by its contributions. This institution had 
its origin in Boston, and counts several well-known biologists among 
its instructors. The director is Prof. C. 0. Whitman, of Clark Uni­
versity. 

Prof. W. 0. Atwater, of Wesleyan University, Middletown, Conn., 
who began for the Fish Commission, about ten years ago, a very com­
prehensive series of experiments upon the chemical composition and 
nutritive values of the .American food-fishes, has completed his under­
taking during the past year, and his report upon the subject is pub­
lished in the appendix to this volume. Fifty-five species of :fishes and 
eleven of mollusks and crustaceans were analyzed. The report is 
divided into two l)arts, the :fir~St being chiefly occupied with the tech­
nical details of analyses, while the second is more popular in character 
and explains the deductions reached by the author, together with their 
bearing upon different :fishery problems. This important monograph 
can not fail to attract much attention from those interested in the :fish­
eries, whether from a practical or scientific standpoint. 

METHODS AND STATISTICS OF THE FISHERIES. 

The work of this division relates to the history, methods, and statis­
tics of the commercial :fisheries; and the discussion and interpretation 
of the data obtained will, it is expected, contribute greatly to the 
advancement of these interests. 

The. appropriation for this branch of the service, $15,000, was small 
for the extent of territory to he covered, but it was used with economy, 
the expenses of the :field agents having been especially low, the cost of 
travel and subsistence averaging only $3.86 per man daily. Investi­
gations were ca.cried on in Maine, 1\fassachusetts, 'Rhode Island, New 
York, Pennsylvania, New Jersey, Delaware, Maryland, North Oarolina, 
Florida, Alabama, Mississippi, Louisiana, Texas, the Great Lakes, 
the Pacific Coast, and .Alaska. The statistics, methods, and relations 
of the :fisheries of these regions were studied in detail, and with a view 
to the preparation of reports. Valuable information of a similar na­
ture was obtained also through the medium of the statistical circulars 
of the Treasury Department, of which more than 10,000 were returned 

H, l\fis, 274-II 
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to the Fish Commission in 1888 and 1889. Through local agents and 
bureaus, as well as by correspondence and the utilization of newspaper 
item~, much additional knowledge of the fisheries was obtained. 

Pending the negotiations looking toward a fishery treaty with Great 
Britain, the American commissioners were furnished with statistics, 
papers, maps, and personal explanations bearing upon the relations of 
the interested parties, and although the treaty was not ratified a modus 
vi'nendi was agreed upon for a period of two years. 

The announcement to the fishery interests, through the investigations 
of the Grcunp'lts in the spring of 1888, of the scarcity of mackerel along 
the coast partly prepared the fleet for the unfavorable season which 
followed. .Inasmuch as the history of this fishery shows many similar 
great fluctuations in the abundance of this species without adequate 
explanation, it may reasonably be expected that recourse to artificial 
hatching, the methods of which are now fully understood, will aid in 
reestablishing this valuable fishery on a permanent basis. 

The artificial freezing of fish recommended by this Commission as 
available for adoption by New England fishermen, was successfully and 
very profitably applied by Mr. William H. Jordan, of Gloucester, Mass., 
in the transportation of herring from Newfoundland. 

Fuller details of the work of this division for the current year will be 
found in the report of the assistant in charge of the division, Capt. J. W. 
Collins, which is appended to and constitutes a part of this report. 

FISH-CULTURE. 

The work of this division has been under the immediate direction of 
the Commissioner, such duty being made necessary by his previous re­
lations to and experience as assistant in charge of the division of fish­
culture. With the continual expansion of the operations of the Commis­
sion and the increasing care and responsibilities incident to the general 
administration, it will not be practicable for the Commissioner to con­
tinue personal supervision of the fish-cultural operations longer than is 
necessary to establish satisfactory direction of the work under the 
superintendence of an assistant. 

The work for the present season shows a gratifying improvement. 
over the results of the previous year. This is indicated both by the 
large increase in the number of eggs and fry distributed, and by the 
greater number of yearling fish reared and distributed. The total 
effective production is shown by the following table: 
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Fish and eggs furmshed for (liBtribution by the staUons for the yea1· ending June SO, 1889; 

Station. 

.Alpena, Mich ...... . 

Baircl, Cal. ......... . 
Battery ll:lland, Md .. 
Craig's Brook, Me .. 

Central, Washing-
ton, D. C. 

ClackamaR, Oregon .. 
Cold Spring Harbor, 

New York. 

Duluth, Minn ...... . 

Ft.Washington, Mel. 
Gloucester, ?!lass ... . 

Schoodi<', Me ....... . 

Northville, Mich ... . 

Sandusky, Ohio ..... 

Steamer Fish Hawk 

Wood's Roll, Mass .. 

WytheYille, Va ...•. 

Quincy, Ill., collec­
tions from sloughs 
an(l lakes, caused 
bv overflow of the 
Mississippi River. 

(International ex­
change) from Ber­
neucheiJ, Germany. 

(Int. cxcltango from 
Sclnualdow, Ger­
many. 

Species. Eggs. .Fry. Yearlings. 

WhitcfiRll . . . . . . . . . . . . (a) 23, 320, 000 .....•...... 
Lake tront............ . . . . . . . . . . • . 80, 000 .........•.. 
California salmon..... 3, 450,000 1, 500,000 .........••. 
Shad.................. . . . . . . . .. . . . 41,543,000 ..........•. 
Landlocked Ralmon . . . . . . . . . . . . . . . . . . . • . . . . . . . . 5, 984 
Atlantic salmon . . . . . . 1, 395, 000 19, 000 13, 961 
German carp.......... . . . . . . . . . . . . . . • .. •• . . . . . . 190,928 
Goldfish.·............. . . . . . . . .. . . . . . • . . . . . .. . . . 6, 509 
Landlocked salmon ... -~ .......... 27, 000 •••••....... 
l{ainbow trout........ . . . . . . . . . . . . . . . . . . . . . . . . . 10, 280 
Brook trout........... . . . . . . . . . . . . 21,000 125 
Lake trout............ . . . . . . . . . . . . 36, 000 ........... . 
Whitefish . . . . . . . . . . . . . . . . . . . . . . . . 4, 595, 000 ...•........ 
Rock bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 218 
Tench . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . 1, 530 
Shad.................. . . . . . . . . . . . . 34, 501, 000 .........•.. 
California salmon . . . . . . . . . . . . . . . . 4. 500, 000 ........... . 
Landlocke(l salmon . . . . . . . . . . . . . . . 20, 000 ........•... 
.Atlantic salmon . . . . . . . .. . . . . .. . . . 638,000 .•......... 
Lake trout............ . . . . . . . .. . . . 430,000 .••......... 
Landlocked salmon . . . . . . . . . . . . . . . 50, 000 ........... . 
Lake trout............ . . . . . . . . . . . . 985, 000 ........... . 
Whitefi&h . . . . . . . . . . . . . . . . . . . . . . . . 8, 000, 000 ........... . 
Pike 11erch............ . . . . . . . . . . . . 3, 000,000 ...........• 
Shad.................. (b) 2, 994,000 ...........• 
Codfish . . . . . . . . . . . . . . . . . . . . . . . . . . . 11, 011, 000 ........... . 
Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 258, 000 ........... . 
Landlocke~l salmon... c 350, 000 205, 000 ........... . 
Atlantic salmon . . . . . . . . . . . . . . . . . . 198, 000 ........... . 
Rainbow trout........ d 55, 000 . . . . . . . . . . . . . 49, 26-1 
Brook trout........... e 150, 000 . . . . . . . . . . . . . 13,875 
Lake trout............ f655, 000 . . . . . . . . ... . . 28, 525 
Loeb Leven trout..... 120, 000 ........................ . 
Whitefish .... ~ ........ g 6, 250, 000 4, 520, 000 ........... . 
Pike perch............ .. . . . . . . . . .. 47,190,000 ........... . 
Whitefish ............ h24,400,000 40,700,000 ........... . 
Shad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 956, 000 ........... . 
Sheepsheall . . . . . . . . . . . . . . . . . . . . . . . 14, 000, 000 ........... . 
Codfish . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 137, 000 ........... . 
Lobsters . . . . . . . . . . . . . . . . . . . . . . . • . . 1, 574, 000 333 
Scup. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30, 000 ........... . 
Sea bass . . . . . . . . . . . . . . . . . . . . . . . . . . l, 025, 000 ........... . 
Sole................... ... . . . .. .. . . . . ... . . . .. . . . 28 
Mackerel. . . . • • • • . . . . . . . . . . . . . . . . . . 185, 000 ........... . 
Land locke(} salmon . . . . . . . . . . . . . . . 4, 950 ..•......... 
Rainbow trout........ 109, 500 . . . . . . . . . . . . . 39, 308 
Brook trout........... . . . . . . . . . . . . . . . . . . . . . . . • . 500 
Lake trout............ . . . . . . . . . . . . . . . . . . . . . . . . . 575 
Rock bass . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 4, 430 
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 101 
German carp.......... . . . . . . . . . . . . . . . . . . . . . . • . . 18,315 
Spotted catfish. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 180 
Buffalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 360 
Crappie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 768 
White bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 552 
Black bass . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 17,687 
Sunfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 688 
Pickerel ............. !" • • • • • • • • • • • • . • • . . • • • • • • • • 7, 811 

~~?:!~~li~~~:::::::~:~ ::~~:~:::::: ::::::::::::: ~:~~~ 
Brown trout.......... 44, 000 ........................ . 
Salbliug . . . . . . . . . . . . . . 9, ooo ........................ . 
Brown trout ......... . 66,000 

Total . . . . . . . • . . . . 37, 053, 500 285, 252, 950 j 489, 380 

a5,000,000 transferred to Central Station; 5,000,000 to Duluth Station. 
b54,96-1,000 transft'rrc<l to Central Station. 

Total. 

23,320,000 
80,000 

4, 950,000 
41,543,000 

5, 984 
1,427, 961 

190,928 
6, 509 

27,000 
10,280 
21, 125 
36,000 

4, 595,000 
1, 218 
1, 530 

34,501,000 
4, 500,000 

20,000 
638,000 
430,000 
50,000 

985,000 
8, 000,000 
3, 000, 000 
2, 9114,000 

11, on, ooo 
7, 258,000 

555,000 
198,000 
10;!, 264 
163,875 
683,525 
120,000 

10,770,000 
47,190,000 
65, 100,000 
22,956,000 
14,000,000 
8, 137,000 
1, 574,333 

30,000 
1, 025,000 

28 
185,000 

4, 950 
148,808 

500 
575 

4,430 
3,101 

18,315 
20,180 
10,360 
16,768 
15,552 
17,687 

3, 688 
7, 811 
2,485 
5, 600 

460 
44,000 

9, 000 

66,000 

322, 795, 830 

c 25,000 transft•rre<l to Craig's Brook 8tation; 25,000 to Cold Spring Harbor Station; 30,000 to Central 
Station; 50,000 to Duluth Htation; 30,000 to ·wytheville Station. 

d2,500 to Craig's Brook Station. 
e 2,000 to Craig-'s Brook Htation; 2:1,000 to 'Vythr.ville Station; 30,000 to Central Stati<tn. 
f 1,000,000 to Duluth Htation; 40,000 to Central Station; 500,000 to Cold Spring llarbor ::ltation; 2,000 to 

Craig's Brook Station. 
g 5,000,000 to Car No. :l. 
h 9,000,000 to Dnluth Station. 
NOTE.-'l'he "Huunnaryof Distribution for the year ending Juno 30, 1889," p. 380, should be amended 

so that the total of eg-gs would be 37,053,500, and the grand total322,795,R30, credit having been taken 
for the foregoing transfers both as eggs anu fry. 
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A comparison of this with a similar table contained i11 the report of 
the J>revious year shows a gratifying increase in the number of eggs 
and fry distributed. The most notable advance, Si:J!.ce it promises such 
important results in stocking, was the increase iu the number of yea!'­
ling trout, salmon, and other native food-fishes distributed. The often 
inadequate and disappointing results from stocking with the fry of trout 
and salmon has led to this new departure, preparations for which were 
begun in 188G by enlarging the trough capacity at several of the sta­
tions and by building rearing ponds and increasing the water supply. 
The number of yearling fish distributed in 1888 was 48,000, nearly all . 
of which were the Eastern brook trout and the rainbow trout of the 
Pacific coast. The distribution the present year amounted to 274,000 
fingerlings of the following species, artificially bred and reared, viz, At­
lantic salmon, landlocked salmon, rainbow trout, brook trout, salmon 
or lake trout, carp, goldfish, tench. 

The artificial propagation of tlie pike perch was undertaken by the 
Commission at the Sandusky and Duluth hatcheries. Fifty million fry 
were obtained, which were distributed to lakes and streams in Minne-
sota, Illinois, Ohio, New York, and Pennsylvania. . 

The following species, collected from the overflow ponds of the l\Iis­
sissippi Valley, were also distributed: Fresh-water drum, rock bass, 
crappie, black bass, white bass, pike perch, pickerel, buffalo, catfish. 
This branch of our work will be extended as rapidly as the requisite 
additional facilities can be provideu. 

During the year terminating June 30,1888, fifteen sta,tions, including 
Sandusky and Quincy, were in active operation: 
1. Schoodic Station, Maine. 8. Central Station, 'Vashington, r;>. C. 
2. Craig's Brook Station, Maine. 9. Fish Ponds, 'Vashington, D. C. 
3. Gloucester Station, Massachusetts. 10. Wytheville Station, Virginia. 
4. 'Vood's Roll Station, Massachusetts. 11. Sandusky Station, Ohio. 
5. Cold Spring Harbor Station, New 12. Quincy Station, Illinois. 

York. 13. Northville Station, Michigan. 
6. Battery Islan<l Station, Maryland. 14. Alpena Station, Michigan. 
7. Fort ·washington Station, Maryland. 15. Bainl Station, California. 

The following stations were under construction or repairs with a 
view to their occupation the present season : 
1. Baird Station, California. I 3. Neosho Station, Missouri. 
2. Clackamas River Station, Oregon. ,j. Duluth Station, Minnesota. 

The stations in active operation during the present fiscal year are as 
follows: 
1. S<'hoodic Station, Maine. 
2. Craig's Brook Station, Maine. 
3. Gloucester Station, Massachm;etts. 
4.. \Yoo<l's IIoll Station, Massachusetts. 
G. Cohl Spring Harbor Station, N. Y. 
6. B:t ttery I~lan<l Station, Mar.) land. 
7. Fort Washington Station, ~Iarylan<l. 
8. Ctmtral Station, 'Vashingtou, D. C. 
9. Fish Ponds, 'Vashington, D. C. 

1

10. ·wytheville Station, Virginia. 
11. Sandusky Station, Ohio. 
12. Quincy Station, Illinois. 
lB. NorthYille St:ttiou, Michigan. 
14. Alpena Station, Michigan. 
13. Dnlnth Stn,tion, Minnesota. 
16. Clackamas Hi ver Station, Oregon, 
17. Baird StaMon, California. 
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The Rtatioll at H~1:ir<l, Cal., for the eollection of the eggs of the rain­
Low tront, llaYiug sPrYeu its l)Urpose, was diseontinne<l. 

TlH' oy:-<ter-enltural station at St. Jerome's, Md., was ahandonP<l, the 
results ohtain<'<lnot jm~tifying the expenditure required. 

The station at N eoslw, Mo., was under construction, but not com-
pleted at the close of the fiscal year. 

A<1<1itional stations were authorized by Congress, and proyisions 
made for them by special appropriations in the sundry civil bi11, wlticll 
became a law March 2, 1889, as follows: 

Fish-llatchcl'y, 1Vaine.-For the purchase of ground, construction 
of buildings mul ponds, and purchase of equipment of fish­
hatchery and rearing stations near Craig's Brook, Reetl's Pond, 
and Branch Pond, Maine _. __ . _____ ~ ___ . __ .. ____ . _. __ . ___ .. --.. $11, 000 

Fish-hatcheTy in Lake County, Colol'aclo.-For the construction of 
a Government trout-breeding and distributing Rtation in Lake 
Connty, Colorado_---------------·---------------------------- 11>, 000 

Fish-lwtdte1·y on Lake Bl'ic.-For the purpose of establishing and 
equipping ~t station at some convenient point on Lake Erie, to be 
designated by the Commissioner of Fish ::tnd Fisheries, for the 
taking of spawn and the propagation of whitefish ___ .. _. __ .- _. 20, 000 

These stations when completed and in operation will require annually 
an aggregate expenditure of $18,000, which must be provided for by 
a correspomling increase in the appropriation for the propagation of 
food-fishes; tl1e llresent appropriation of $130,000 is barely adequate 
to provide for the expenses of the general administration and the 
maintenance of stations now in operation. 

SCITOODIC STATION; MAINE. 

lYir. Charles G. Atkins, the superintendent of Craig's Brook Station, 
also has charge of the Schoodic Station, at Grand Lake Stream. This 
latter station is devoted to the collection and distribution of landlocked 
salmon eggs, and is conducted jointly by the United States, New llamp­
shire, and 1\:Iassachusetts. The routine work was begun by the fore­
man, W. II. l\1unson, September 3, 1888. Frequent rains in the fall of 
1~88 delayed operations. Between October 24th and November 24-th~ 
!)7 4 breeding salmon were taken in barrier and l)Ound nets._ Exactly 
one-lmlf of these were males; 963,900 eggs were taken, which were 
divide<l as follows: To Massachusetts, 14,000; to New Hampshire, 
G5,000; to the United States, 510,000. The share of the United States 
was distributed as follows: 
To Mttine Commission _____ .. _ _ _ 25, 000 
To New York ConuniRsion _ _ _ _ _ _ 100, 000 

To New Hampshire Commission. 65,000 
To Plymouth, N. H., for distri-

bntionon account oft he Unitctl 
st~tes -- ---. -- ---. -- - --- - ---- 50, 000 

To Minnesota Commission ____ . _ 25, 000 
To Iowa Commission _ .. _ . _ _ _ _ _ _ 25, 000 

To Michigan Commission ..•••.. 100,000 
To Deutscher Fischerei Verein.- 50,000 
To Richard Young, Edinburgh, 

Scotland . _______ - __ . - ___ - __ . - 25, 000 

To ·wytheville Station, Va. ___ - _ 30,000 
To Duluth Station, Minn _ _ _ _ _ _ _ 50, 000 

To Centml St::ttion, Washington, 
D. C .•• _ . . • • • • • . • . . • • • . . . • . • . 30, 000 
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On account of the warmer temperature of tho Hpring water, the {'ggs 
matured earlier than they mmally do in the river hatehery, aml ship­
ment::::; were begun January 2U, 188H, and completed February f>. There 
were retained 204,365 for Grand Lake Stream alHl its tributarieR; the 
work was completed June 22. The distribution of Schoodic salmon fry 
was as follows: 

Date. No. Age. \Vhere deposited. 

--------·-L-- --------

Oet.16, 1888 .... .... -- .... - .. 2, 349 Six months ........ Craig's Pond. 
Oct.17,1R88 .. --------·----· · 2,021 .... do.............. Do. 
Oct. 26, 1888 ................. 1, 281 Eight months .. .. . Do. 
May 28, 1889 . . . . . . . . . . . . . . . . 333 Thirteen months .. _ Do. 

Total . . . . . . . . . . . . . . . . . . 5, 984 

The eggs reserved at Schoodic Station counted 211,100. From these 
about 205,000 fish were hatched at the joint expe11se of the United 
States and New llampshire, and liberated in Grand Lake and Grand 
Lake Stream in June, 1889. 1\fay 27th, 153 landlocked salmon, thir­
teen months old, were deposited in the s~tme waters. 

The 200,000 eggs of the Penob::::;cot salmon sent from Craig's Brook 
Station to the Schoodic Station yielded about 1 U8,000 fry, which were 
liberated in Grand Lake and. connecting water:-~ in June, 1889. 

CRAIG'S BROOK STATION, MAINE. 

This brook empties into Alamoosook Lake, which discharges its 
waters through N arramissic or Eastern River into the Penobscot near 
its mouth. The mouth of the brook is about 3 miles from the head of 
tide water at Orland. Experimellts in salmon-culture in the United 
States began near the mouth of the Penobscot in 1871, and Craig's 
Brook became the place of inclosure for breeding fish. The work was 
temporarily removed to another hatchery near Bucksport, but the 
original location was again occupied in 1879. In 1886 the operations 
at Craig's Brook were extended to include the feeding and rearing of 
Saltnonidm in troughs and ponds; hut this work was temporarily sus­
pended because the superintendent of the station, 1\fr. Charles G.Atkins, 
was assigned to duty elsewhere. 
' In 1888 the plan was revived, and it was decided to buy the farm in­
closing Craig's Brook and establish a permanent station for rearing 
Salmonidcc, and especially the Atlantic salmon. One hundred and 
thirty-five acres of land, inclosing both banks of the stream for its entire 
length, were leased with the privilege of purchase; and in April, 1888, 
the superintendent began preparations for the season's work. Breeding 
Atlantic salmon were confined as usual at Dead Brook. Between May 
27th and June lOth, 612 salmon were bought and placed in the inclos­
ure. Of these, 435 were retaken in October and November; 255 females, 
averaging 15.43 poundR in weight, yielded 2,253,206 eggs, of which 
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85,D06 died during development. The remainder were divided among 
the subseribers, as follows: U.S. Fish Commission, 1,527,600; Mas­
sachusetts, 290,000; Maine, 350,000; reserved at Craig's Brook for 
rearing, 132,600; packed and shipped as indicated in the tables of 
distribution, 1,395,000. 

The following stock of fish and embryos were retained for breeding: 
Atlantic salmon: 

One year old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 520 
In the egg . . . . . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 109, 965 

Landlocked salmon: 
One year old .................•............................ 
In the ogg ............................................... . 

Rain how trout in the egg .................................. _ .. 
Brook trout in the egg ••.••...............••••.......••....... 

80 
26,191 

2,500 
4,000 

Total.... . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144, 256 

Forty open-air troughs were added to the accommodations. Arrange­
ments were made to feed them on maggots and chopped meat, the use 
of entomostraca, insect larvm, etc., having been abandoned because of 
the expense involved in getting them. The fish began to feed June 1. 
Fungus did not make its appearance, and the loss in this month was 
unusually small. 

Five thousand eggs of the Atlantic salmon were sent from Craig's 
Brook to Mr. E. G. Blackford, New York, for transshipment to Quito, 
Ecuador. 

Coregonus albula.-Of this 1ittle German whitefish, 51,000 one month 
old were planted in Heart Pond, Maine, April21, 1888, by Mr. Atkins. 

Atlantic salmon.-The distribution of young salmon of this species 
was as follows: 1888, October 16, to December 15, 13,498 six to eight 
months old in tributaries of the Alamoosook Lake, Orland, Maine. 
May 3, 1889, 310 one year old, same waters. 

GLOUCESTER STATION, MASSACITUSETTS. 

The active operations at this station, which is under the superin­
tendency of E. M. Robinson, are confined to the winter and early 
spring. During the rest of the year it is closed and in charge of a 
custodian. The station was occupied with a working force about the 
middle of October, necessary repairs made, and equipment overhauled 
and put in order. 

Cod.-On November 3, the first codfish eggs were taken, and the 
work continued until March 15, 1889. The percentage of loss was very 
large, which was attributed to the fact that many of the eggs were 
killed by exposure to severe weather; moreover, frequent storms roiled 
the water, and mud in suspension, being carried into the hatching boxes, 
adhered to the eggs and destroyed their buoyancy. Total number of 
eggs taken, 45,000,000; lost in incubation, 28,000,000; transferred to 
theW ood's Roll Station, 6,000,000. Eleven million young were hatched 
and planted in Gloucester Harbor, near Eastern Point. 
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Pollock.-Experiment~ were made in hatching polloek egg~, with fair 
success considering the disadvantages in handling a species new to 
artificial propagation. Total number of eggs obtained, 32,000,000; lost 
in incubation, 25,000,000; number of fry hatched and turned out, 
7,000,000. Seventeen million eggs were lost at one time in consequence 
of a heavy storm occurring in the latter part of November. In hatch­
ing, the best results ~ere obtained with the McDonald tidal box, hav­
ing the water turned on sufficiently strong to keep the siphon from 
breaking after the water had been drawn clown to its lowest point. 

WOOD'S ROLL STATION, MASSACHUSETTS. 

This station was operated during the entire year, with Mr. John Mal:­
well as superintendent and Prof. John A. Ryder in charge of the labora­
tory. Mr. Richard Dana conducted the fish-cultural work. Important 
changes and improvements were made in the pumps and boilers, and the 
electric-light plant was finished and put in operation. 

Cod.-The cod work was very much hampered by the difficulty of 
obtaining spawning fish, and by the northwesterly gales during De­
cember and January, when many of the eggs were killed by the mud 
and slime. 

The Grampus furnished 967 codfish from October 25 to November 22, 
1888. These were kept in live cars and fed occasionally; and 11,640,000 
eggs were obtained from them between October 29,1888, and February 
28, 1889. From the eggs kept at the station 3,871,000 fisb were obtained. 
From the Gloucester Station 4,284,000 live eggs were received, which 
yielded 3,306,000 fry. Seventy thousand fry were kept in a glass aqua­
rium twenty-two days, being fed onclamjuice; butasuddenchangeof 
temperature killed them all. From dead fish were taken148,DOO eggs, 
which were hatched and planted. 

The apparatus employed consisted of Chester hatching boxes and 
McDonald improved tidal boxes. The period of incubation in the Mc­
Donald apparatus averaged eighteen days; in the Chester apparatus, 
twenty days. 

Sole.-The soles imported from England were kept at Wood's Roll 
until October 6, 1888, when the Commissioner persmtally superintended 
the planting of 28 individuals in Vineyard Sound, uear Quick's Hole. 

1lfackerel.-Vinal N. Edwards, on May 21 and 24, collected 215,000 
mackerel eggs, from which 185,000 fry were hatched and planted in 
Vineyard Sound, May 29. Eggs taken June 3 from fish which had been 
dead a few minutes could not be dt>veloped. 

Smtp.-On May 22, 50,000 eggs of this species were taken; 30,000 
were hatched, and the young were deposited in Wood's Roll Harbor, 
Ma.y 29. 

Sea bass.-From the 5th to the lOth of June, 1,150,000 eggs were 
collected. Of these 1,025,000 were hatched, and the fry were planted 
between June 10 and 13. 
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Lobster.-Betweeu the :30th of April an<l the 3Gth of tlune 3,0:m,ooo 
lobster eggs \Yere taken from 330 females; 1,57 4:,000 fry were hatched 
from these aml p1autctl in the vieinity of 'Yood's Iloll. The hatching 
apparatus used were the Chester inverted jars, the :McDonald improved 
hatching box, and the McDonald hatching jar, the latter being the most 
successful. Seven hundred and ten adult lobsters were packed in sea­
weed in 104 wooden crates and shipped to the Pacific coast on car No. 
3 on January 14, 188B; 431 of these were fmnales, 63 of them having 
their eggs fertilized. On the way about 500 died, and the remainder, 
of which 54 were females with eggs, were planted in Puget Sound. The 
attempt to rear young lobsters at the station was agahi unsuccessful. 

COLD SPRING HARBOR, NEW YORK. 

This station is owned and operated by the New York :fi.Rh commis­
sion, but the privilege iR gTanted to the U.S. Fish Commission to send 
here eggs of Atlantic salmon, landlocked salmon, lake trout, etc., to 
be hatched and distributed under the direction of the superintendent. 
The fry of these species were 11lanted, with a single exception, in New 
York waters. Eggs of California, .Atlantic, and landlocked salmon 
intended for shipment to foreign countries were re1)acked at this station 
and forwarded to their destination. The results of stocking the Hud­
son River with Atlantic salmon were reported by 1\Ir. Fred Mather, 
superintendent, in the Bulletin for 1887, page 40. 

Bggs of brown trout aml salbling were received from Germany and 
distributed in accor<lance with instrnctiom; from the Commissioner. 

Lctndlocked salmon.-From Schoodic Station were received 50,000 
eggs of this salmmi; 25,000 of these were sent to the Sacandaga hatch­
ery. The eggs kept at Cold Spring Harbor furnished 22,344 fry, of 
which 10,000 wm:e planted in Lake Ronkonkoma, Long Island, and 
10,000 in a lake in Passaic County, N. J; the remainller were kept at 
the station, where they thrived until May 10, when they began to die 
suddenly and in large numbers and the survivors were liberated in 

the rearing ponds. 
Galifo'tnia. salmon.-.A. few eggs were kept for hatching from those 

received for foreign shipments. In May, 1889, 1,350 fry were planted 
in Lake Ronkonkoma, Long Island, which has no outlet and has de1)ths 

of 60 to 64 feet. 
Lake tt·md.-Between December 26 and 31, 1888, were received from 

Northville, 1\fich., 450,000 eggs of lake trout. The resulting fry, 430,000 
in number, were l)lanted in Suffolk, Putnam, and Hamilton counties, 

N.Y. 
BATTERY ISLAND STATION, MARYLAND. 

The lease of this station (W. de C. Ravenel, superintendent) having 
expired in June, 1888, and Mr. T. B. Ferguson, the lessor, having declined 
to renew the same except upon a rental of $1,200 per annum, which was 
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eonsidercd Hnreasonable, it was determiut>d to tram;fer the eqnipme11t. 
and sueh of the bnildiugH as wert> neteHsary for the work of the Commis­
sion to the breakwater constructed by the Engineer Department of the 
Government for the 1wotection of the wharves and buildmgs of the 
Commission and the channel of approach from damage by floating ice. 
The necessary authority for such occupation was granted on request 
duly made to the SecretaryofWar,and thetransferof property and the 
equipment of the station completed in the spring of 1889. Certain of 
the property not require<.l for use or which could not be removed was 
condemned by a board of survey, duly advertised and sold, and the 
proceeds, amounting to $374.65, covered into the Treasury. 

For the convenience of the work of distribution an auxiliary station 
was established at Havre de Grace in the canning house of Mr. S. J. 
Seneca. The first eggs were taken on April 15, 1889, and from that 
time to May 24 nearly 58,000,000 shad eggs were obtained, over 7,600,000 
eggs having been taken in one day. About 5,000,000 fry were hatched 
and planted near the station and 35,000,000 were distributed to other 
points. The difference in the number of eggs taken and the number of 
fry distributed represents the loss of eggs during ineubation. 

FOI<.T WASITINGTON STATION, MARYLAND. 

The operations at this station were again under the charge of Mr. S. 
G. Worth. The egg-collecting season began April12, and continued 
until May 17. The total number of eggs taken was 58,233,000. The 
eggs were not measured until thirty-six hours old, so that the number 
stated represents impregnated eggs. Nearly one-third of the eggs 
were furnished by the Fish Commission seine at the station, an equal 
number was obtained from the fishing shores, and the remaining eggs, 
upward of 20,000,000, were received from the gill-net fishermen. A 
freshet suspended the egg-collecting for a week in the middle of the 
season. On the three days preceding the freshet, April 22 to 24, the 
daily average take of eggs was 4,500,000; but from April 25 to May 1 
only 2,922,000 were collected. Mr. Worth notes great gluts of eggs, 
8,368,000 on May 6, and 6,311,000 on May 7. During the seven best 
collecting days, an average of over 5,000,000 per day was secured. 

CENTRAL STATION, WASHINGTON, D. C. 

This station, with S. G. Worth as superintendent, is located in the 
Armory Building. Besides containing the offices of the Commission, 
this building is the scene of many other important operations. Shad 
eggs are received here from Fort Washington Station, to be hatched 
and distributed. Eggs of whitefish, salmon, and trout are hatched and 
forwarded to eastern waters. Carp, goldfish, and other species of the 
carp family, and various important food-fishes of the Mississippi 
Valley, including catfish, black bass, rock bass, and crappie, are sent 
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here for distribution. Three cars, which were built expressly for the 
pnrpo~c, are engaged in transporti11g fish and eggs to and from this 
station. The steamer Fish Hawk and the launch Blue Wing are occu­
pied part of the time in bringing supplies of various kinds, including 
fish and eggs, to Washington for the Central Station. The building is 
also the depot into which come all the natural-history collections and 
records of physical inYestigations made by the schooner Grampus and 
the steamers Fish Hawk and Albatross. 

At this station will be found illust~·ations of fish-culture and fishery 
methods, together with the appliances and results of scientific inquiry. 
This is supplementary to the exhaustive permanent exhibit of the 
U. S. Fish Commission in the Fisheries Department of theN ational Mu­
seum. Fish-cultural work is shown by the actual hatching of several 
species, by models of apparatus now in use and formerly employed, 
and by means of 1)l10tographs. The appliances and methods of the 
fisheries and of the scientific inquiry are at present illustrated chiefly 
by means of photographs; but it is the intention to develop these fea­
tures as rapidly and fully as possible. For the investigation and illus­
tration of scientific and fish-cultural ]Woblems, and for the gratifica­
tion of visitors, the aquaria have become an invaluable resource. Their 
future utilization for experiment and observation promises most valua­
ble results. 

During the present fiscal year the following adult fish, fry, and eggs 
have been distributed through this station: 

Fingerlings: 
German carp ............. . 
Goldfish . _ .. _ ......... _ .. _ 
Golden ide ........ _ . _. __ . _ 
Tench . __ . _. _ . ___________ _ 
Spotte<l catfish_._ .. ______ . 
Garfish _ .. _ .. _. __________ _ 

nlack lHlRS •••••• _ ••...•••• 

Rock bas~; ___ . ___________ . _ 

Rainbow trout··--·- .. ··--

190,928 
7,440 

7 
1,532 

301 
37 
20 

1,174 
10,160 

Fingerlings: 
Brook trout ........ _ ... . 125 

Pry: 
Shad . . . . . . . . . . . . . . . . . . . . 23, 404, 000 
Whitefish __ ... _ .. __ .. . . . 4, 595, 000 
Lake trout. ___ .......•.. 38,000 
Brook trout .......... _.. 21,000 
Landlocked salmon.. . . . . 28, 600 

Eggs: 
Shad eggs .............. . 11,097,000 

Two heavy freshets in the Potomac River in 188!.) greatly reduced 
the fish supply. 

Extensive improvements were made in the hatching facilities of the 
station, including an increased water supply, permanent aerating ap­
paratus, ('nlargement of the machine room and storage quarters, and, in 
general, bi'inging the station to a point of efficiency not excelled by 
any other. 

Aquaria.-In October a small grotto was construct,ed in the doorway 
at the western end of the building; this contained 16 running feet of 
glass frontage. For some weeks marine fishes were successfully main­
tained by means of air circulation. Immediately thereafter a similar 
grotto for fre~h-water species "·a~ constructed in a doorway on the 
south side, and finally in January an annex for marine species the full 
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length of the "'eHt end of tlw bnildi11g. TwPnty-fonr Rpeda 1 aquaria 
were built at the Htation a1Hl oecnpy 1~~0 rmmiug feet in tlte annex. 
BcHideH ueing earefnlly fitted into paper work of nwssive :md onm­
nwnta,l C}taracter, in imitation of stone, t}w \Yho}e WaR housed in with 
g!ass, requiring a ronsiderahle amount of varied work. In addition to 
the above, twelve large and snbRtantial aquaria were constructed f(n· 
the reception of fry on the hatching tables. 

Preparations fm· Expositions.-During the year exhibits were sent to 
the Ohio Valley Exposition, held at Cincinnati, and to .Augusta, Ga. 
More than a nwnth's time was spent in preparing for the Cineinnati 
exhibition, all the station employes and also outside help being engaged. 

FISH PONDS, WASHINGTON, D. C. 

Mr. Rudolph Hessel, superintendent, accompanied the original im­
portation of carp from Germany to the United States and has been in 
cilarge of the breeding lliD.d rearing ponds in \Vashington since they 
were first established. Tile total area under pond cultivation is now 
about 19 acres. The entire production of carp, goldfish, and tench in 
1888 was 200,000, or about 10,000 to the acre. In 1889 the promise of 
increased production was very favorable, but an unusual flood in the 
Potomac submerged the ponds to a depth of 9 or 10 feet, and the greater 
portion of adult and. young fish escaped into the river. At the same 
time many of the native fishes of the Potomac obtained entrance into 
tile ponds, and preyed upon the young fish which had not escaped dur­
ing the season of high water. As a result, the production of the ponds 
for the year was small, and only a limited proportion of the requests on 
file for carp and goldfish could be supplied. 

Slzad.-Nearly 3,000,000 shad fry were placed in the west pond in 
May, 1888. These were held in the ponds during the summer, but 
were not fed; on the natural food found in the ponds they mncle rapid · 
growth. In October, when the young shad were released in the Poto­
mac River, they had attained an average length of 3 inches. It was 
not possible to determine by actual count the number of fish liberated, 
but conservative estimates placed the number at 50 per cent of the 
number of fry placed in the pond. These results were as satisfactory 
as they were unexpected, and indicated a new departure in fish-cultural 
work, which promises important consequences. 

ln April, 1889, the same pond was stocked with about 4,000,000 
shad fry. These had by the 1st of June attained a length of three 
quarters of an inch, when a flood swept the entire crop into the river. 
Only a few hundred remained in the pond, and these, when the water 
was drawn off in October, had acquired a length of from 6 to 8 inches, 
thus illustrating, in a very striking way, the rnpid growth made by 
fishes when there is an abundant supply of food., and. other con<litions 
are fayorable. 



REPORT OF COMl\IISBIONEl?, OF l<'IBH AND FISIIElUES. XXIX 

WYTIIEVILLE S'l'ATION, VIl~GINIA. 

This station has been occupied, as heretofore, under lease from the 
State of Virginia, and George A.. Seagle \vas continued as superin­
tendent. The black bass, which were collected and placed in the 
ponds the previous fall, spawned this season for the first time, but 
all the young and a part of the breeding fish were lost through the 
overflow .of Tate's Run, which also damaged the ponds and <'a used a 
com.;iderable loss of carp, perch, and goldfish. The cultivation of the 
brook and brown trout proved to be unprofitable, and was therefore 
discontinued. On October 1, 1880, Mr. Seagle estimated the fiKh on 
hand to be as follows: Rainbow trout, 56,000; brook trout, 1,000; carp, 
5,000; rock bass, G,ooo; goldfish, 500. 

Rock bass.-There were taken from the ponds 6,628 fish, and 400 
adults were collecte(l from 'Volf Creek. To Central Station were 
forwarded 100 fi:-;h two awl three years old; 4,300 yearlings were· 
distributed to ~ orth Carolina and Virginia. 

Landlockerl salnwn.-Early in Febrnary 30,000 eggs were received 
from Schoodic Station, 1\ie., of which 28,700 were hatched; 4,950 fry 
were planted in Heed Creek, Wythe County, Va. The loss of fi'y in 
the hatchery up to June 30 was very great. 

Rainbow trout.-From the first week in December, 1888, to l\Iarch 25, 
1889, 314,000 eggs were taken. Of these 40,000 were sent to England 
and France, G9,500 to various places in the United States, and 148,000 
were hatched at the station. In the waters of Virginia, Kentucky, and 
Georgia, 46,000 yearlings were planted, and 1,900 were sent to Central 
Station for distribution. 

Brook trout.-From the 23,800 eggs received from Northville, and the 
42,000 taken at this station, were obtained 24,400 fry, which were 
released in the ponds; 500 yearlings also were planted in Virginia, 
·and 185 were sent to Central Station for distribution. 

Lake trout.-575 of this species were deposited on December 31, 1888, 
in Salt Ponds, Giles County, Ya. 

Grayling.-Six adults of this species were sent from Wytheville to 
the Cincinnati Exposition, and six to Central Station. 

Carp.-Th·e ponds yielded over 20,000 during the season of 1888-89, 
and 18,315 were distributed to applicants in Virginia, Tennessee, }fis­
si::;sippi, and ]'lorida. 

Goldfish.-Of 5,600 goldfish, over 3,000 were sent to applicants in the 
l\Iidtlle and Southern States. Owing to the cold and cloudy weather 
only~~ small percentage of the goldfish colored. 

SANDUSKY S'l'ATION, OIIIO. 

Hy agreement with the Ohio fi~->il commission the U. S. Fish Com: 
mi::;siou took charge of this hatchery during the season of 1888-~;9. 
The specie::; propagated inchuletl the whitefish ( Coregonus Glupeiformis) 
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and the pike perch (SNzostcdion dtreum). l\Ir. Henry Douglas is 
superintendent of the station. 

Whitefish.-Eggs were collected at Toledo and the Lake Erie islands 
from November 3 to November 28, 1888. On November 8 and 9 the 
temperature was 14° higher than upon these dates in 1887, and 
75,600,000 eggs were lost thereby; the loss was made good by later col­
lections. Eggs were distributed as follows: 

Date. Destination. I Number. 

Nov. 9, 1888 ....... Pennsylvania, hatchery at Erie. 9, 000, 000 
Nov.22,1888 ............ do ......................... (),400,000 
Dec. 22, 1888 ............ do . . . . . . . . . . . . . . . . . . . . . . . . . !J, 000. 000 
Dec. 28,1888 ............ do......................... 9, 000,000 

33,400,000 

Forty million seven hundred thousand whitefish were hatched at 
Sandusky and the fry deposited in the western end of Lake Erie, from 
March 22 to April1, 1889. 

Pike perch.-Eggs of this species were collected from April10 to 25, 
1889, at Toledo and the islands. About 90,000,000 were obtained, of 
which 60,000,000 were hatched; but 10,000,000 were lost through lack 
of facilities for shipping them. Eggs have been taken at Sandusky 
dtu'iug six years ending with 1880, but never before in such large num­
bers. The following dh;tribution of fry was made: 

Date. Destination. ._Number. 

Apr. 29, 188!J ...... illinois waters .................. 12,000,000 
May 4, 188!J ...... Ohio waters ..................... 16,400, 000 
May 7, 188!J ...... J>ennsylvaniawaters ............ 12,000,000 
May 8, 188!J . .. .. . Ohio waters..................... 10, 000, 000 

50,400,000 

QUINCY STATION, ILLINOIS. 

During the winter of 1887-88 the attention of the Commissioner was 
attracted to the work done by the Illinois State fish commission in the 
collection and distribution of the native food-fishes of the l\lississippi 
Basin. The overflow ponds and lakes formod duri11g the seasons of 
high water are the fruitful nurseries of the young of the crappies, the 
basses, the pike perch, the yellow perch, and. the spotted catfish. Ilere 
they grow rapidly, until, with the contraction of the water areas and 
the iucrcaRing demands for food, the waters become overstocked and 
they <lie in countlcsH thousands hy Rtarvation, or perish by the drying 
up of the pon(h; during tlte season of suuuner drought. It was recog­
nized tlla.t these natural nurseries furnished ready to our hamls, at little 
comparative cost, a11 immense supply of choice food-fish and well adapted 
by their habits a.ud conditions of life to the more sluggish streams of 



REPORT OP COl\fl\H~SIONElt OF FISH AND .FI~HERIES. XX}; I 

the interior, whence they have in many eases disappeared by reason 
of the obstructions in the course of the waters, or by the improper and 
wa~teful methods of fishing pursued. 

When it was 1)roposed by the very efficient Sllperintendent of the Illi-
nois commission, Dr. S. P. Bartlett, that the U.S. Commission should 
tentatively undertake the work of collection and distribution, cooperat­
ing with the State commission and sharing expenses and results, his 
proposition was accepted, and a detail of cars and men was sent to Quincy, 
where headquarters were established, and the work of collection and 
distribution carried on for seyeral "\Yeeks. The results have been so 
satisfactory and compensating that it has been determined to greatly 
extend operations in the future, having special reference to the needs 
of those States which receive only indirect and remote benefit from the 
work of our regular fish-cultural stations. 

NORTHVILLE STATION, MICHIGAN. 

Mr. Frank N. Clark, superintendent of the Michigan stations at 
Alpena and Northville, reports better aggregate results at theRe sta­
tions during the last year than any other year since their establishment. 
In the distribution of partially grown fish the success has been most 
marked; and Mr. Clark mentions an experiment in planting yearling 
brook trout which clearly shows the wisdom of this method of stocking 
streams. The entire yield of the season was 4 7, 771,411 eggs and fish, 
of which nearly 45,000,000 were whitefish, and upward of 2,000,000 lake 
~~o I 

Whit~fish.-In 1888 it was decided to devote the Northville Station 
wholly to trout and transfer the whitefish operations to Alpena. Dur­
ing October, however, operations were authorized on Detroit River in 
penning whitefish from the seines and holding them until they were 
ripe. Three penning stations were selected, and 4,500 fish were inclosed, 
from which were obtained 15,000,000 eggs of an inferior quality, be­
cause of very warm weather. Many of the fish died before their spawn 
was secured. This was said to be the warmest season known on the 
Detroit River. The whitefish work has tl1erefore not been so satisfac-
tory as in former years. 

Von Behr trout.-Eigbty-four thousand four hundred eggs of this 
species were obtained frmn 131 females between October 31, 1888, and 
January 4, 1889, or more than three times as many as were secured the 
previous year. Seventy of the females were yearlings. A female weigh­
ing 4~ pounds yielded 4,800 eggs; but the average yield was 6-14 eggs 
each. On July 1, 1889, there were 40,000 fry in the feeding tanks, 
which had been kept sinee April. 

Loch Lev, en trmtt.-From 410 females there were obtained 225,125 eggs, 
an average of 556 each. The season opened October 28,1888, and closed 
January 4,1889. Of these eggs 120,000 were shipped as follows: Wis­
consin commission, lVIadison, 30,000; New Hampshire commission, 
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Plymouth, 30,000; Nebraska commisl':lion, South Bend, 30,000; Pennsyl­
vania com!llissioi1, Corry, 30,000. The ualanee were Latched at North­
ville, yielding 89 per cent of ii·y. The Loch Leven trout is thriviug at 
this ::;tation. The Htock of breeders will soon be increased, as 6,000 
healthy yearlings are now on hand. 

Rainbow trout.-The distribution of one-year-old rainbow trout from 
the Northville Station .ineluded upwards of 53,000 fisl1, which were lib-­
erated in streams of :Michigan, Ohio, Indiana, Iowa, Nebraska, and Ten­
nessee. Fewer eggs were taken than last year, but tlw yield next year 
should ue greatly increased, because in addition to the old breeders the 
station now has 1,500 trout two years old. The breeding females num­
bered 223, and yielded 204,400 e8 'gs, an average of about 900 each. 
There "\Yere distributed 57,500 egg~:! between February 18 and April 2, 
of which 10,000 were sent to E. Chazari, national commissioner of :fish-
eries, City of 1\Iexico. . 

Brook trout.-The egg-taking began October 20 and continued until 
January 7. Females numbering 945 fnrnishe<l332,950 eggs, a,yeragiug 
about 350 each. :More than one-third of the eggH were obtained from 
yearlings. The shipments of eggs aggregated ~07,000. .Among these 
were 25,000 to \Vi1liam Burgess, London, England; and 10,000 to E. 
Chazari, City of Mexico. The States receiving eggs of this species 
were :Minnesota, Ohio, Delaware, New Jersey, and :l\fassachusetts. The 
number of yearling brook trout distributed from Jan nary 13 to April 
1, 1889, was 13,875, besides 1,000 which were held at the station. 

L(~ke trmtt.-The main supply of eggs for the Northville hatchery 
was obtained at Thompson on Lake l\Iichigan. The first eggs were taken 
October 16, and the season continued until November 15, when the 
hatchery contained 3,400,000, the greatest number ever laid down in 
one season. There were taken also in Lake Huron, near Alpena, 300,000. 
On December :n, 1888, 50,000 eggs were sent from Northville to E. Uha­
zari, City of Mexico. 

ALPENA S1'A1'ION, l\IICIIIGAN. 

The season was one of the most sncceRsful recorded. From the egg­
collecting stations on lakes lluron and l\Iichigan upward of 45,000,000 
whitefish eggs were obtained, completely filling the hatchery. More 
than 20 men were employed as spawn-takers during the season~ which 
began November 1. In April and l\Iay, 1889, 23,320,000 whitefish fry, 
reared at Alpena, were deposited iulakes Huron and l\iichigau. 

Lake tro·ut.-In the fall of 1888 :Mr. William Bolton, of Alpena, col­
lected 150,000 shoal trout eggs, whieh were hatched at .Alpena awl 
planted in I.Jong l.Jake; the expe11sc- was borne by priYate partie~. In 
l\1areh, 1t)8U, about so,ooo fi'y were liberated in Loug Lake. 
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DULUTH S'l'.ATION, J}IINNESO'l'A. 

As announced in the last report, the hatchery building at Duluth 
was let to contract on l\-1ay 21, 1888. The com;truction of the building 
was begun under the supervision of l\ir. George 1,olbert. On Septem­
ller 9, 1888, Dr. R. 0. Sweeny was appointed superintendent, and re­
ported at the station. The completed building was accepted from the 
tol'ltrartors, Mes::n's. James Carlisle & Sons, of l\finneapolis, Ja11muy 
15, 1889, and was received into the custody of the superintendent. 

The grounds are located on the left bank of Lester River, at its 
mouth, where it enters into Lake Superior. The hatchery is built of 
wood upon stone foundations. It is «.livided into three portions: the 
front is 38 feet wide and 21 feet deep; the remainder of the building is 
60 feet long and 30 feet wide, except the rear 18 feet, which is 34 feet 
wide. The front and back ends are two stories high aucl connected 
by a low attic. The stone basement contains the coal room, pump and 
boiler room, etc. 

On the first floor is the hatching room, 60 by 32 feet, located in the 
back part of the building, facing the lake. In a room occupying the 
rear gables it is intended to place an elliptical tank, into which water 
will be pumped from the lake until a supply can be obtained from 
Lester River. From this tank the water will be distributed through 
pipes to the hatching and rearing apparatus in the room below. The 
present water supply is pumped from Lake Superior at a point nearly 
opposite to the hatchery. It is intm1ded in the future to construct a 
dam in Lester River and convey the water through a flume to a reser­
voir in the hatchery grounds. Permission has been obtained from the 
Duluth and Iron Range Railroad Company to support this flume upon 
their bridge where it crosses Lester River. The hatchery is supplied 
with 400 jars, capable of accommodating 60,000,000 whitefish eggs. It 
is intended to establish collecting stations for whitefish eggs in Lake 
Superior, but arrangements for this could not be perfected the pres­
ent season. 

The following consignments of eggs were received and hatched at the 
station during the season: 

Description. Sourer of supply. I Date. ~ Num~~~ 

Whitefish oY~ ... ~~ From Sand-usky h~tchery. ·I ~,4, 500, 000 
Do . . . . . . . . . . . . . . . . . . . . . From Alpena stat10n . . . . . . Feb. 28 5, 000, 000 

Lake trout OYa .•••.. • •••.•.• From Northville station ... .Jan. 3 I 50<Y,OOO 
Do . .. . . . . . . . . . . . . . . . . . . From Alpena station...... Feb. 28

1 

500, 000 
L_ andlocked Aalmon ont .... ·I From Schoodic station.. . . . . . . . . . . . . . 50, 000 
Von Behr tront ova . . . . . . . . . From Germany............ . . . . . . .. .. 50, 000 
l::iiilbling ova ...................... do .................... 1.......... 9, 000 

. __________ _;_I___ -~ I ___ _ 

The landlocked salmon, whitefish, and lake trout fry were planted 
in Lake Superior in localities adjacent to the station. The fry obtained 
from the Von Behr trout atld salbling eggs were held at the hatchery 
until the end of Jnne and then transferred to the Minnesota State 

H. 1\fis 27 4--ur 
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hatchery, the State commission kindly affording accommodations for 
them until suitable ponds could be prepared for them at the Duluth 
station. 

Pike perch.-During the spring of 1889 the superintendent collected 
25 quarts of the eggs of this species. These were hatched with fair 
success, and about 3,000,000 fry were obtained, which were planted off 
the north shore of the lake about 21 miles above Lester River. The 
work of the present season was preliminary to much more extended 
operations with this important food species. Eggs intended for devel­
opment at Duluth were provisionally sent to Northville to be cleaned 
up and forwarded to Dulnth when the station was ready. 

NEOSHO STATION, 1\IISSOURI. 

The resolution of Congress directing the Fish Commissioner to select 
a site for a fish-cultural station in the 0J.;ark region of southwest Mis­
souri, the exploration of that country in pursuance of the order of Con­
gress, and the provision in the sundry civil bill for the construction of 
an establishment and its maintenance for the fiscal year ending June 30, 
1889, are fully set forth in the last report. 

By act approved October 2, 1888, au appropriation of $8,000 was 
made for the construction of buildings, ponds, and appliances for a 
fish-cultural station at Neosho, Mo. On December 7, 1888, a certificate 
of title for the laud required was approved by the Att()ruey-Geueral of 
the United States. On No\""ember 19, 1888, Lemuel B. llerrell an(l his 
wife executed a deed to the United States transferring a part of the 
northwest quarter of the northeast quarter of section 30, township 25, 
range 31 west, fifth principal meridian, containing about 12-lo{to acres, 
more or less. By a subsequent deed of December 17, 1888, a strip of 
land 25 feet wide on each side of this spring 'vas transferred to the 
United States, in order to insure control of the water supply. 

The consideration for these pieces of property was $2,4 72.43, and this 
was paid by the city of Neosho. In securing this laud the Con11nission 
was greatly indebted to the services of Hon. I.~ee D. Bell, mayor of the 
city. On January 12, 1889, the engineer of the Commission began a 
survey of the tract of land, and prepared a map giving the relief of 
the ground and indicating the best method of introducing the water 
from Herrell Spring into the grounds. On February 1, 1889, Mr. W. F. 
Page was appointed superintendent of construction, and left Wash­
ington February 24, to begin the establishment of ponds, laying out of 
roads, etc. On March 6, 1889, an act introduced in the legislature of 
Missouri by Representative Gallemore, of Newton County, ceding juris­
diction to the property occupied by the United States as a fiRh-cultural 
station, became a law of the State. On March 18, 1889, Mr. George 
H. Tolbert was assigned to duty at Neosho, to assist the superintend­
ent. The rest of the fiscal year was devoted to ineloRing the property 
and constructing ponds and roads and wooden piping for the introduc­
tion of the water supply. 
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LEADVILLE STATION, COLORADO. 

A station for breeding and rearing trout in the Rorky Mountain 
region having become a necessity, the Commissioner made a careful 
examination of the country available for the purpose and decided to 
lo(·ate the station in Colorado: The site selected is in Lake County, 
11ear Evergreen Lakes and about G miles west of the city of Ijea<l­
ville. By act of Congress approved March 2, 1889, the sum of $15,000 
wa~ appropriatell for tbe purpose of erecting a hatchery building in 
Colorado. A Government reservation for the use of the U. S. Fish 
Commission was created by proclamation of President Harrison dated 
April 16, 1889, and consists of 1,935 acres, beginning on the western 
edge of the Arkansas Valley and extending to the top of Mount 1\iarcy, 
14,298 feet above tide water, so as to include the upper valley of Hock 
Cr~ek, which has its sour<'es in. an extensive permanent ice and snow 
:field, lying in a depression on the flank of the mountain. Detailed 
plans and specifications have been prepared, and the work will be con­
tracted for at an early date. 

BAIRD STATION, CALIFORNIA. 

No active :fish-cultural operations were carried on at this station fro~ 
1883 to 1888. The work had been undertaken· chiefly with the object 
of procuring the egg~ of the California salmon for the purpose of ~tock­
ing our eastern rivers flowing into tbe Atlantie and the Gulf of 1\Iex­
ico. It was thought probable that this species would tbrive in rivers 
south of the Hudson, in which the Atlantic salmon does not occur nat­
urally and in which the attempts by the Federal and State commissions 
to introduce the species have not proved successful. These experi­
ments were undertaken on a scale unprecedented in the history of :fish­
culture. l\lillions of eggs were transferred to the eastern .stations, 
hatched out, and the fi'Y planted in nearly every one of the larger 
rivers south of the Hudson. In no single case did the experiment 
prove satisfactory, and the Commissioner was forced reluctantly to 
abandon an experiment which, reasoning from n priori considerations, 
gave fair promise of success, and which, had it succeeded, would have 
given us a new and valuable :fishery in the Atlantic rivers. 

The work was resumed in 1888, with Mr. G. B. Williams aH superin­
tendent, with the definite purpose of aiding in the maintenance of the 
salmon fisheries of the Sacramento River, which had been for :-;everal 
years rapidly (leteriorating. All necessary preparations for work were 
completed by the middle of August, when the capture of gravid salmon 
began and continued until September 24, when the first run ·of salmon 
cea~ed. The second run began October 29 and continued until Decem­
ber 15, wllen the fishing ceased. The total number of eggs taken was 
5,500,000, the second run of :fish furnishing 4,000,000 of these (in pre­
vious ye~trs the eggs were obtained entirely from the :first or .Angus~ 
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run); 3,320,000 were transferred to the State hatchery at ·Sisson, the 
State commission completing the work of developing, hatching, and dis­
tributing at their own expense; 2,000,000 were retained and hatched at 
the station and planted in the :McCloud River; 100,000 were forwarded 
to the Society of Acclimation of France through the intervention of 1\fr. 
Euge11e G. Blackford, commissioner of fisheries for New York, a]l(.l 
arrived at their destination in excellent condition. 

• 'l'he racks placed across the river at the station completely arrest the 
ascent of salmon and enable us to judge with reasonable accuracy as 
to the number of fish in th~ river. The August run this year was much 
less than usual, and is to be attributed to the fact that the State has 
abolished the close time in August a11d substitute'd for it a close time , 
in September, when the first run of salmon is over. 

CLACKA]}IA.S STATION, OREGON. 

Deeds to this property were given April13 and November 28, 1888. 
Subsequent proceedings, made necessary by the death of some of the 
devisees, delayed its final acquisition until February 22, 1889. In the 
meantime, however, l\Ir. Living8ton Stone proceeded to operate the sta­
tion as agent of tho U. S. Fish Commission. On July 1, 1888, 1\Ir. 
Waldo F. Hubbard was engaged as acting superintendent. During 
the ~mmmer various repairs and improvements were made. The prop­
erty purchasell from the Oregon fish commission for the sum of$5,155.()0 
inelude<l a raek 400 feet long, a dam across Clear Creek HiO feet long, 
a flume 1() inches square conducting ·water to tho hatchery (a distance 
of 1,800 feet)7 filtering tanks, a dwelling-house, a house for workmen, a 
hatching-house, and a stable, al1 in good condition. The hatching­
house is a wooden building 40 feet wide and 100 feet long, having a 
capacity for 6,000,000 eggs, and the water supply is sufficient to hatch 
30,000,000. 

On account of the great number of salmon which collected at the 
rack, it became uocessary to guard them day and night from poachers. 
The station is located at the mouth of Olear Qreek, on the Clackamas 
River, a tributary of the "\Villamette, which empties into the Columbia 
about 180 miles from its mouth. By the consent of the Oregon com­
missioners the egg-collecting and hatching continued until the mid­
dle of November, when tho station was turned over to the Oregon fish 
commis~ion to complete the work of the season . at their own expense. 
Some difficulty was experienced with the water supply from Clear Creek 
until the fall rains set in about the middle of October, a deficiency which 
Mr. Stone would obviate hy utilizing the water from a small tributary 
of the cre~k and the construction of a temporary hatching-house large 
enough to carry all the eggs prior to the fall rains. An additional sup­
ply could be obtained also by using the power furnished by the surplus 
water from the Clear Creek tlnme to pump water from the river. 

On August 25 the first good eggs were secured, and from that date 
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to November 2 over 4,500,000 were taken; of this nnm her about 
1,500,000 were hatched and planted in the Clackamas and it~ tributa· 
ries, and the remainder were turned over on November 17 to lYir. F. C. 
I~eed, of the Oregon fh;h commission, who hatchet! and planted about 
3,000,000 in the tributaries of the Clackamas. 

STATE FISH COMMISSIONS. 

It has been the policy of the U. S. Fish Comm~ssion in the develop 
ment of its work of stocking the waters of the country with desirable 
food-fishes, to cooperate as far as possible with the various State com­
mmswns. In pursuance of this plan, during the winter of 1888-89, 
3,320,000 eggs of the quinnat salmon were delivered at the State 
hatchery at Sisson, Cal., and the fry therefrom were distributed by 
the California commission. In conjunction with the same com!p.is-
8ion the experiment, was also made of transferring lobsters from the 
Atlantic to the Pacific sea-board. 

As in previous years, the propagation of the Schoodic salmon was 
continued at Grand Lake Stream, Maine, coujointly with the States 
of Maine, Massachusetts, and New Hampshire. 

The New York commission cooperated in the important experiment 
of stocking the Hudson River with salmon. 

The State commission of Ohio aided. the conduct of operations with 
whitefish and pike perch on Lake Erie, and transferred the charge of 
its hatchery at Sandusky, Ohio. 

In the collection and distribution of the fishes native to the Missis­
sippi Basin, the United States commission received the hearty cooper­
ation of the IIJ.inois Commission. 

PUBLICATIONS AND LIBRARY. 

The editing of the publications of the Commission and their passage 
through the press continue under the charge of Dr. Tarleton H. Bean, 
the ichthyologist of the Commission. Under his supervision the is:-;n­
auce of the articles bearing upon the researches and operations of the 
Uommission has been greatly facilitated, and the knowledge conveyed 
thN·ein has been promptly placed before the general public and those 
specially interested. 

In advance of the completion of. the Repor~t of the year 1886 and 
the Bulletin for the year 1887, the following papers, constituting part 
of the same, were issued in pamphlet form: 

The American Sardine Industry in 1886. By R. Edward Earll mHl Hugh M. 
Smith. (Bnlletin for 1887, pp. 161 to 192.) 

Notes on Entozoa of Marine Fishes of New England with Descnptions of Several 
New Species. By E<lwin Linton. (Report for 1886, pp. 453 to 511.) 

A Review of Scirenirlm of America, and Enropc. By David St:ur .Joruan and 
Carl H. Eigenmann. (Report for 1886, pp. 3!3 to 451.) 
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A HeYi<'w of Flonwlers nn1l Roles (Ple!trouectida•) of America. and Europe. By 
Davi1l Stan: .Jordan :tlill Davitl Kop Go~;s. (Heport for 1886, pp. 225 to 312.) 

The Sea FishPries of Em;tern North America. Ry Spencer F. Baird. (Heport 
for 1886, pp. 3 to 224.) 

Lists of Dre<lging Stations in North American \Vaters from 1867 to 1887. By 
Sawlerson Smith. (Heport for 1886, pp. 873 to 1017.) 

Report on the Mednsm collected by the U. S. Fish Commission Steamer Albatross 
in the Region of the Gulf Stream in 1885 atHl 1886. By J. Walter Fewkes. 
(Report for 1886, pp. 513 to 536.) 

Reporb on the work of the U. S. :Fish Commission Steamer Albatross for the 
year eu<ling December 31, 1886. By Lieut. Commander Z. L. Tanner, U. S. 
N. (Report for 1886, l)P. 605 to 692.) 

Report on the operations a.t the \Vytheville Sta.tion, Virginia, from Jn.nnary 1, 
1885, to JmH' 30, 1887. By l\brshall McDonald. (Report for 1886, pp. 793 
to 800.) · 

The distribution of the publications of the Commission during the 
year was, of Annual Reports, 1,360; _Annual Bulletins, 313; Fisheries 
and Fishery Indm~tries of the United States, 4,231; and of pamphlet 
articles, about 2, 700. 

The acccsRions to the library, which were secured mainly by gift and 
exchange fhr publications of this Commission, including pamphlets, 
periodicals, and bound volumeH, were as follows: On fish, fisheries, 
and fish-culture, J 78; on botany, geology, chemistry, and naturaJ 
sciences in general, 146; making a total of 324. 

COURTESIES EXTENDED AND RECEIVED. 

By authority of the President, the Commission's steamer .Albatross 
was placed at the disposal of the Senate Committee on Indian Affairs 
for au extended trip through southeastern Alaska, during· the summer 
of 1889. Arrangements were also completed for carrying the Senate 
Committee on Relations with Canada to Alaska in June, but the trip 
was abandoned. 

Materials were furnished for ex:hibition at the Augusta National -
ExpoHition, Georgia, the Minnesota Industrial Exposition, and the 
American Institute Fair. 

Tlw Navy Department has continued to assist the Commission by 
the detail of offieers and· men to its vessels and extending the facilities 
of the navy-yards for their outfit and repair. 

'J1he War Department continued to the Commission the privileges of 
the reservation at Fort Washington, Maryland, on the Potomac l{,iver, 
aud of the breakwater near Edmonson's Island, Susquehanna River, 
for use as shad-hatching HtationH. 

To the Treasury Dep<trtment the Commission is indebted for many 
courtesies. From the Light-Ilouse Board permission was obtained to 
occupy the buil~lings on the Soldier Key Reservation, Fla., for :fish­
cultural purposes, and from the U. S. Coast and Geodetic Survey many 
copies of <'harts were received for use in connection with the investi­
gations of the Commission. 
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The facilities of the navy" yard at Esquimalt, British Columbia, were 
furnished the Commission's steamer Albatross through the courtm;y of 
l\1r. James H. Innes, storekeeper. 

Acknowledgments are also due to the Alaska Commercial Company, 
San Francisco, Cal., for assistance rendered agents of the Commission 
in the investigation of the salmon rivers of Alaska in 1889. 

The work of the Commission in stocking with desirable food-fishes 
the various waters of the country has been greatly aided by the rail­
roads, many of which have given instructions to their employes that 
messengers of the Commission be allowed access to the baggage cars, 
and that space be provided for cans and other accessories. In addition 
to these facilities, many of the roaus have furnished free transportation 
for the cars and employes of the Commission. The following table 
gives the names of these roads and the number of miles for which fi'ee 
transportation was furnished: 

Name of railrolld. 

Burlington and :Missouri River ..... . 
Chi!" ago and Alton ................. . 
Chicago. Burlington anil Quincy ... . 
Chi<-ago and Grand Trnnk .......... I 
Chieago, l\lilwaukrc and Ht. l~aul .. . 
('hirago and Northwcstl'rn ......... . 
Uinl'innati, Hamilton and Da.vton .. . 
Cinl'innati, Sandusky a]J(l Cleve-

land ............................. . 
C<•ntrall>at"ific ..................... . 
lktroit, Bay City ami AliH·na ...... . 
Duluth and Iron Hauge ............ . 
Flint and Prre Marquette .......... . 
:Fremont, Elkhorn and Miss ow. r i 

River ............................ . 
Grant! Hapidt~ an<l Indiamt ......... . 
Hannibal and St. Joe ..............•. 
lllinoit~ C<•ntral. ....................• 
Indianapolis antl St. Louis ......... . 

No. of 
miles. 

413 
88 

4,490 
538 
532 

1, 247 
28! 

10 
290 
210 
12. 

2,113 

1, 362 
909 

1,104 
580 
29-! 

Namr of railroad. 

Lake Shore and Michigan SoutlJCrn. 

~~~~~ff~f i::~~~~1. ~ ~:::::::::::::: ~ ~ ~ 
:Mobile and Ohio .................... . 
Northern Pacific ................... . 
Oregon and California .............. . 
Oregon Railway anll NaYig;atiou 

Company ......................... . 
St. Lonis, .Alton and Terre Haute .. . 
St. Louis, Iron Mountain an<l South-
ern ................................ . 

St. Louis,Keokukaud Northwe!ltt"rn 
Texas Pacific ...................... . 
Utah Central. ...................... . 
"\Vabash ........................... . 
\Viscous in Central ................. . 

No. of 
miles. 

1, 262 
2, 586 
1, 043 

46 
4, 2!3 
1, 024 

856 
62 

872 
1, 13:! 
2. 077 

560 
4,337 

882 

Total...... . • • • • . . . . . . . . . . . . . . . . 35. 439 

----------------------------~--------------~~--------

To various fishing firms of the country acknowledgment is also due 
for courtesies rendered to agents of the Commission in the collection of 
statistical and other data pertaining to the fisheries and their methods. 

MARSHALL MCDONALD, 

001wrni~sioner. 





REPORT UPON THE INQUIRY RESPECTING FOOD~FISHES AND 
THE FISHING~GROUNDS. 

BY RICHAH.D H.ATHBUN, 

A88istant in cllw·r1e. 

SCOPE AND PURPOSE OF THE SCIENTIFIC WORK. 

The utility of Hcientific research and experiment in respect to all 
fisher;r matters has been fully demonstrated by the past experience of 
the U. S. Fh;h Commission, under the able management of Prof. Baird, 
whose eflorts to promote the welfare of tllis important industry by ac­
curate and painstaking observations have proved entirely successful. 
Tbe measures taken in pursuance of this object and the resultH aecom­
})lished from year to year l1ave been described in previous reportR, but 
it seems ad dsable, in this connection, to briefly explain the charaeter 
of this scientific work in order tbat its direct practical bearing upon the 
preservation aud development of the fisheries may be better understood. 
Science, as applied to the industrial pursuits, has not only ceased to 
be a pastime, but affords the only basis for intelligent and secure ad­
vaneement. Now here is its influence more appreciable, moreover, than 
in the branch now under consideration, and its effects are evident both 
in the iucrease of production and in the regulation and improvement 
of its methodH. ' 

In accordance with the subjects to which the same relate, tlte scien­
tific i11quirie~ 11ow in progress may be classified under four headings, 
as followH: (1) The development of the fishing-grounds, (2) the deereasc 
of food-fishes, (3) the increase and dissemination of food-fishes, ( 4) special 
investigations. 

THE DEVELOPMENT OF FISHING-GROUNDS. 

First in sequence comes the investigation of existing fishing-grounds, 
whether those grounds are known to the fishermen at present or Htill 
await discovery. Tlle purpose of tllis inquiry is to aid in the develop­
ment of the 1mtnral fishery resources by supplying information to the 
fishermen as to where their work may be carried on with moHt profit. 
Fishii g-grounds are distributed almtg tllC seacoasts and oc<;uT in 11early 
all the lakes and rivers, thereby presenting a great diversity of char-

XLI 
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acteristics and conditions. The most important grounds, however, are 
located ht the seas, in the lower courses of the large,rivers, and in the 
great lakes, some fishes living upon tlte bottom and others at or near 
the surface. Assuming the bottom grounds to be most typical, we may 
summarize as follows the principal information essential to tbe :fisber­
men whh~h can he gai11ed by proper scientific observations: The posi­
tion, extent, and outline of the grounds; the depth of water upon them 
and the character of the bottom; the kinds of useful fishes which in­
llabit each, and their abundance, size, and utility; their breeding and 
feeding habits, a:fl'erting, to some extent, theiT quality for food at differ­
ent times; their migratory habits, which explain the periodic shifting 
of the grounds from one locality to another; the character and abun­
dance of the food, and certain physical conditions upon which the per­
manence of the grounds depends; the distance of the grounds from 
markets and the meteorological characteristics of the region, as deter" 
mining the period and duration of the fishing season and suggesting 
the character of fishing vessels to be employed; the kinds of bait best 
suited to each fishery and tile places where sufficient quantities may be 
obtained. 

These inquiries belong to three different branches of research-hy­
drography, physics, and biology, although the two former may, in a 
measure, be combined. Hydrography, in its limited sense, deals with 
the topography of the bottom, the depth of water, and other matters 
upon which the charting of the grounds is based. Work of this char­
.acter is performed by the Coast Survey and Hydrographic Office for 
the benefit of commerce, but the requirements of the :fisheries in this 
reRpect have not been fully met by their investigations, necessitating 
that the Fish Commission vessels be well equipped for the same serv­
ice. The physical observations relate to the temperature and density 
of the water, the character, direction, and force of currents, and to 
atmospheric conditions and other kindred subjects. rl'hese matters, in 
conjunction witll hydrographic features, determine the limits of faunas, 
and thereby the distribution of useful as well as other fishes; they 
also regulate the movements of migratory species and the methods of 
the :fishermen. The inquiries regarding them are most important with 
respect to the more active pelagic species, such as the mackerel, blue­
fish, and menhaden, and the anadromous species, like the shad and 
salmon, but they are essential to the solution of all :fishery problems, 
whether these relate to the oyster beds between tides or to the greatest 
depths frequented by food-fishes, to the river systems or to the lakes and 
seacoasts. The biological investigations have reference to the products 
of the grounds and make known the different economic species which 
inhabit each region, their abundance, the purposes for which they can be 
utilized, and the seasons during which they may be found. The charac­
ter and amo.unt of the lower forms of life existing in each locality indi­
cate the permanence of the grounds, and to a great extent the kinds of 
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:fishes which resort to them. The methods of the fisheries are al:-;o 
largely dependent upon a knowledge of the habits of the useful species. 

The manner of conducting' the survey of the :fishing-grounds is ex­
J1lained elsewhere. The information obtained is presented to the :fish· 
ermen in the form of charts and descriptive text, the former enabling 
them to locate readily auy desired spot, the latter de8cribing its prin­
cipal features. Until recently the discovery of fishing-grounds has 
chiefly beeu accidental, that is to say, not due to organized and well­
directed efforts, and their resources have been ascertained only through 
their gradual development. The rapid increase of population neces­
sitates, however, more active progress in this direction, and all the 
assistance that can be afforded by such comprehensive surveys as are 
now under way. The investigations of the steamer Albatross on the 
Pacific coast during the past year, described below, fully demonstrate 
the utility of such measures. 

THE DECREASE .OF FOOD-FISHES. 

It was sp"ecifically for the study of this subject that the Fish Commis­
sion was establiRhed in 1871, the results of its :first inquiry detennin­
illg the later expansion of the work. Demanding in part the same 
nwthod of treatment as the survey of the :fishing-grouuds, it requires a 
m1wh more thorough exeeution and a closer attention to details. In 
the former instance the grounds were assumed to be in their normal or 
natural condition, but any marked decrease in productiveness is taken 
as an indication that the balance of life has in some way been disturbed. 
It then becomes essential to ascertain what changes have occurred, the 
causes producing them, and the measures necessary to restore the nat­
ural conditions, finally carryi11g out those measures so far as practicable. 

Previous to the orga11ization of the U. S. Fish Commission it was 
customary, in investigating matters of this kind, to rely mail'lly for evi­
dence upon the testimony of persons dependent upon the :fisheries for 
their support, and thereby prejudiced in one direction or another. We 

· owe ehiefiy to Prof. Baird the inauguration of the natural method of 
inquiry now prevailiug, not only in this country, but also to some extent 

, abroad. The decrease of :fishes may be due to natural causes, or to 
jnjudicious practices on the part of man. The existence of a decrease 
h~wing been confirmed, its extent is generally difficult to determine, 
fi·om the absence of concurrent observations, and while the causes may 
be evident on slight inspection, more often they are obscure. Among 
the Luman agencies instrumental in this respect are the large fixed 
appliances of capture along the shores, a too persistent fishing by other 
·meam:;, dnmR built across the streams, preventing the ascent and descent 
of fishes, aud the pollution of waters by factory refuse. The natural 
causes are less \Yell defined, such as the failure of the food supply, the 
ravages of predaceous fishes and other animals, changes in temperature · 
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and pcrhap~ in density, poisoned waters, excess of sediment, unusual 
::;tonus, accumulations of shore ice, diseases, etc. 

The deterioration in the inshore fisheries of New Bngland and iu the 
shad, salmon, and whitefish fisheries appears to have been the result 
principally of human agencies; if not in all cases directly, yet through 
the <leBtruction of the food on which the several species lived. The 
naturally poisoned waters of the Gulf of Mexico have caused much in­
jury, and physical disLnrbances along the inner edge of the Gulf Stream 
have been known to practica,lly exterminate an abundant species. 
The oyster-grounds of southern New England and New York suffer 
severely through the depredations of drills and starfishes, and epidem­
ics of disease are not uncommon among the food-fishes of the interior 
lakes. 

Precise methods of investigation are, therefore, necessary to deter­
mine the actual cause of decrease and to furnish the proper informa­
tion on which remedial measures may be based. The charaeter of 
these inquiries must vary with that of the fishing-grounds, and in ac 
cordanee with the habits of the several species whieh are concerned. 
The remedies may be effected in two general ways-by legislation or 
by artificial propagation. A judicious protection of the grounds might 
in many eases be suffiCient, but the laws hitherto enacted have not gen­
erally been very beneficial, owing partly to their inefficiency and partly 
to the careless manner in which they have been enforced. ~-,ish-culture 

has, however, proved a very effective means for improving the con­
dition of many deplete(l grounds, and its utility has long ceased to be 
problematical. 

THE INCREASE AND DISSE"MINA'l'ION OF FISHES. 

The objects of fish-culture are, first, the m<1.intenance or increase of 
existing fisheries, and second, the formation of new fisherieR. The 
former relates chiefly to depleted geonnds, the latter to grounds whicl1 
have never been sufficiently productive. In order to carry out these 
purposes effectively the aid of seienee must be invoked, and its assist-

. ance is required in nearly e\~ery step taken. The actual operations of 
propagation, the collecting and hatching of the eggs, and the rearing 
and distribution of the embryo-; are dependent for their success upon 
the close observance of natural law:-;. It iH essential to know the breed­
ing habits of the species, the spawning places and seasons, the charac­
ter and number of the eggs, the manner in which the latter can be 
fecundated and incubated artificially, the duration of the period of in­
cubation, the developmental history of the embryo and the length of 
time it should be kept in captivity, the kind of foocl ·adapted to the· 
young, and the proper localities for its planting, where it may find 
nourishment and freedom from its enemies. 

In case the object of propagation is to replenish depleted grounds "' 
with a species native to them, the chief precaution to be taken is to 
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ascertain that the physical and, to a certain extent, the biological 
features of the region have not materially changed. The conditions 
of environment must remain congenial to the species, and it must have 
au abundance of prOJ)Cl' foo<l. If, on the other hand, fishes are being 
transplanted into uew regions, it become~ necessary to study all the 
conditions of tbe latter with respect to their suitability for the forms 
in question. Are the temperature and density of the water and the 
character of the bottom adapted to them~ Does the coast or river afford 
the necessary facilities for their Rpawning~ Is there sufficient food for 
the young and adult, and is the region free from predaceous species 
which may destroy the eggs and embryos'? Fish way methods, enabling 
the anadromous species to overcome obstructions to their ascent to 
spawning-grounds, must also be based upon scientific principles to 
in~:;ure their complete utility. 

SPECIAL INVESTIGATIONS. 

Among scie:1tific problems which do not pertain directly to the 
above subjects, but which are sometimes of great importance, are such 
as relate to the deterioration of fishery products, methods of preserva­
tion of fish for food and bait, and the comparative value of the different 
species for food and other purposes. 

FACILITIES FOR SCIENTIFIC INVESTIGATIONS. 

The wide scope given to the scientific work makes it necessary to 
provide for a great diversity of observations. At the outset Prof. 
Baird found a steam launch and small sailboat entirely adequate to 
the conduct of his seacoast investigations. Two years later a naval 
tug was added to the fleet, and in 1877 this gave place to a larger 
naval vessel of the same type. With slight changes these two vessels 
were readily adapted to the explorations, and the experience acquired 
by their use led subsequently to the building of the fishery steamers 
Fi.-;h Ha.wk and Albatross. The schooner Grampus was afterwards con­
structed to meet certain requirements of the practical fisheries, but she 
it:; also fitted to participate in the study of scientific problems. 

At present, therefore, the Fish Commission is provided with three 
ves:-;els suited to the inquiries along the coast. The Albatross is a 
thoroughly sea-going steamer, built of iron, measuring 1,074 tons dis­
plaeement, and propelled by twin screws. In her construction every­
thing was sacrificed to strength and durability, to arrangements for 
easy working in a sea way, and to aceommodatious for scientific re­
search. The heavy apparatus is operated from the forward deck, but 
the laboratories are amidship, being la,rge and well equipped. Her out­
fit is the most perfect that has ever been supplied to any surveying ve3-
sel, and comprises every necessary device for sounding, <lredging, and 
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fishing, as well as for physical observations, whether along the sea­
coasts or in the deepest parts of the ocean. 

The steamer Fish Hawk, of 205 tons bur<len, was built when fish­
cultural work along the coast was still regarded as experimental, 
and before the establishment of permanent hatching stations. She 
was designed, therefore, both as a floating hatchery and as a means 
for investigating fishery problems. To enable her to enter the shallow 
bays and river mouths in connection with the former service, her 
draft was ;nade as light as possible, with a corresponding decrease 
in her seagoing qualities, but she is nevertheless well adapted for ex­
plorations, and her early trips to the offshore fishing-banks first demon­
strated the expediency of having a steamrr entirely suited to that clH.SS 
of work. The equipment of the Fish Ha,1ck is Rimilar in character to 
that provided on the Albatross, and equally efficient for use in shallow ' 
water. With the increase in number of hatching stations her services 
have bePn diverted more and more to the ref]_nircmcnts of this eli vision, 
and during the past year she has been largely occupied with the oyster 
and other scientific surveys. 

The schooner Grampns is a modern fishing vessel of 83 tons burden, 
combining the best features of the American and English types. Wllile 
serving primarily as a pattern for the improvement of the ofl'shore fi~biug 
smacks, in which she has been entirely successful, she is also provided 
with the means of sounding alHl dredging in moderate depth:::~ of water, 
and of using all kinds of fishing apparatus. Her investigations lmve 
had reference chiefly to the migrations of the mackerel and to tlle con­
ditions of the red-snapper banks in the Gulf of :Mexico. 

Facilities for special researches respecting the structure, life history, 
and habits of useful fishes and other kindred subjects are afforded by 
the several vessels, but more particularly by the large aud well-ef]_uipped 
laboratory at the Wood's Roll Station, one of the most important of 
its character in the world. The aquaria at Washington also furnish 
the means for similar observations on a smaller scale, and temporary 
stations may readily be established anywhere along the seacoast or on 
the interior waters when sueh a course is necessary. T4e inland work, 
relating to the lakes and rivers, is at present chiefly carried on by 
temporary parties of volunteers, who make such observations as are 
possible in the :fi.eW. and conclude their examiuation of the specimens at 
convenient stations. The University of Indiana, at Bloomington, has 
been the headquarters for the surveys conducted under the direction of 
Dr. DavidS. Jor<lan, the remainder centering at Washington, where 
opportunitieR for investigations are provided by both the Fish Commis­
sion and the Natiothtl Museum. The Commission is still dependent 
upon volunteerR and temporary assistants for much of its scientific 
work, but it is hoped that the mca11s for employing a larger permanent 
staff may soon be furnished. 
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THE PACIFIC COAST. 

The development of the ocean fishing-grounds along the Pacific coast 
of the United States was taken up for the first time during the past 
year, the work being vigorously prosecuted and yielding results of 
great importance. The surveys were made by the steamer Albatross, 
Lieut. Command~r Z. L. Tanner, U. S. Navy, commanding, and \vhile 
the methods of inquiry were essentially the same that had been followed 
on the Atlantic coast, the operations were restricted chiefly to obtain­
ing information of direct utility to the .fishermen. The only extensive 
.fishery investigations previously made in that region were conducted 
during the years 1879 and 1880, in connection with the .fishery census, 
by Dr. T. H. Bean, for Alaska, and by Dr. David S. Jordan and Prof. 
Charles H. Gilbert, for Washington, Oregon, and California. Dr. Bean 
accompanied. an expedition of the Coast StuYey, and his personal obser­
vations were limited by the movements of the vessel and by the lack of 
l>roper faeilities for offshore examinations. The inqnirieH of Profs. 
Jordan and. Gilbert were principally confined to the use of seines along 
the shores and to the material obtainable from the Hmall fishing boats 
and the local markets. However, the work of both these parties was 
performed in a most careful and painstaking manner, and the results 
accomplished were of great interest and value, especially as regards 
the inshore resources and the fisheries then existing. A full accmmt 
of their discoveries awl observations will be found in "'rhe Fisheries 
and Fishery Industries of the United States," published by the U. S. 
Fish Commission between 1884 and 1887. 

Respecting the region which he examined, Dr. Jordan explains that, 
"except the salmon fisheries of the Sacramento and the Columbia and 
the ocean .fisheries in the immediate neighborhood of San Fra.nciseo, 
the .fisheries of the Pacific coast exist only as possil)ilities; for the moRt 
part only shore fishing on the smallest scale is <lone, and no attempt is 
made to discover offshore banks or to develop them when discovered." 
He refers, however, to au extensive halibut bank, about 8 miles north­
west of Cape ~.,lattery, off the mouth·of the Straits of Fuca, where the· 
Indians take halibut in large numbers, and which, he a<l.ds, may some­
time become of importance to the white people. 

Dr. Beau's report contains a detailed summary of all that was known 
at the time of his visit concerning the .fishing-grounds, the .fishes, and 
fisheries of Alaska, except those for the marine mammalia, his informa­
tion being drawn in part from the publications of Dall, Davidson, and 
other Alaskan explorers. After describing the inshore cod-fishing 
grounds occurring along certain portions of the coast, he states that 
"extended areas of soundings on which cod assemble in great masses 
are present in the Gulf of Alaska, but they have been but little inves­
tigated, and their limits and characteristics are imperfectly known." 
Four offshore banks are cited by uame-Portlock, Shumagin, Sannak, 
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and Davidson-but they had been located by only a few isolated sound­
ings, and their extent and boundaries were undetermined. 

The ouly commercial mav:ine fisheries which llave been developed in 
Alaskan waters are those for the cod, and for the seal and other aquatic 
mammals. The first cod brought to San Francisco from the North 
Pacific region were said to haYe been taken in 1863 in the Gulf of 
Tal'tary and in the Oclwtsk Sea. 'rwo years later six vessels were 
engaged in this fishery, and in the same year they began to fish for cod 
in the neighborhood of the Shumagin Islands, off the Alaskan coast. 
Twenty-four vessels participated in this industry in 1870, bn t only 
eight hi 1880, and the same number in 1888. The places most fre­
quented for thiR pnrpose were in the vicinity of the Shumagin Islands 
and Kadiak, a few vessels also entering Bristol Bay to the north 
of the peninsula,. Besides the cod, many other valuable food-fishes, 
including the halibut, are very abundant on the Alm;kau coast; 
but owing to the distance from markets and the unsettled condition 
of the region these resources have not been utilized hitherto except by 
the natives. Even on the coasts of Washington, Oregon and California, 
where a great variety and abundance of marine fishes exist, the diffi­
culty of disposing of a large catch has l>een the chief cause of the slow 
development of the fishing-grounds. The Alaskan products are chiefly 
marketed through San Frauciseo, which has also been the center of 
the only extensi,·c loeal :::;ea-tishery on the western coast. vVith tLe 
rceeut completion of :.;everal transcontinental railroads, affordillg tLe 
means of rapid transportation for fresh produce into the interior of the 
eonutry, and with the prospect of greatly increasing the trade in :::;alt 
cod and other prepared fi:::;hes with Central and South .America, as well 
as A:::;ia, a renewed interest Las sprung up in relation to the western 
fisheries, which seems destined before long to exert a marked influence 
upon the welfare of the Pacific States. It was an expression of this 
iuterest that led Prof. Baird, shortly before his death, to prepare for 
the extensive investigations uow in progress, which should determine, 
for the benefit of the fishermen, the varieties of fishes distributed along 
the coast, and the places where they occur in greatest abundance. 

Tlw steamer Albab·oss arrived at San Francisco from the Atlantic 
coast in May, 1888, at \vhich time the general scheme of operations had 
been perf<.•cte<.L by Connnit-'sioner McDonald. This provided primarily 
tor a somewhat rapid yet comprehensive survey of all the waters 
adjace11t to the western coast of the U11ited States from the l\fexican 
boundary line to the northern part of Beriug Sea, the same to be 
restricted mainly to the submerged contineutal platform or between the 
shore line aud a depth of 200 to 300 fathoms, as the principal bottom 
fisheries oecur within those limits. As the characteristics of the bot­
tom in this region are but little known, it was necessary to arrange for 
a very complete hydrographic as well a:.; natural-history i11vestigation, 
for both of which the Albatross is well adapted. Subsequently it is 
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proposed to engage in the stndy of special subjects, and, by careful 
observations upon the more important fishes, to collect data which can 
be utilized in the development of individual fisheries. Owing to the 
diversity of climate resulting from the great extent of coast line, the 
field work can be kept up during nearly the entire yea~ and, therefore, 
with little loss of time. 

A month and a half were spent at San Francisco in preparation for 
the .first cruise, and on July 4, 1888~ the Albatross started north, under 
instructions to explore the region south of the Alaska Peninsula 
between Unalaska and Middleton Islands. Complethig this survey the 
last of August, she arrived at Seattle September 6, and continued 
operations on the coasts of Washington and Oregon, returning to San 
FranciHco October 21. The winter cruise began January 3, 1889, the 
field of work lying uetween Point Conception and the Mexican boundary 
li.1e, a trip also being made to the upper part of the G-ulf of California 
for the purpose of determining the relations of that body of water to 
the Colorado River. The Albcttross was back in San Francisco on April 
25, but left again on J\Tay 21 to renew the investigations on the coasts 
of Washington and Oregon, which were still in progress at the close 
of the fiscal year. No fishery explorations were ever started under 
more auspicious circumstances, and none have been productive of more 
thoroughly practical results. For the successful execntion of these 
plans credit is chiefly due to Lieut. Commander Tanner, who, with a full 
appreciation of the objects of the survey, has pressed the work with 
all his customary zeal and energy. Mr. Charles H. Townsend, au expe­
rienced collertor, acted as permanent naturalist, and fishery matters 
were in charge of Mr. A. B. Alexander, formerly of the schooner Gram­
p~ts. During the winter Prof. Charles H. G-ilbert, of the University of 
Indiana. also joined the steamer as chief naturalist and ichthyologist. 
A narrative accou11t of the year's operations is published in .. A .. ppendix 
4 to this volume (pp. 395-512), while the summer's cruise has been 

, described in the Fish Commission Bulletin for 1.888, pp.1-95. The prin­
cipal results may be summarized as follows : 

..A.L..A.SK..A.. 

While approaching the Alaskan coast, soundings were begun in a 
depth of 2,550 fathoms, latitude 52° 15' N., longitude 156° 37' W., and 
were continued thence to Kiliuluk Bay on the south side of Unalaska 
Island. From this point the investigations were carried northeastward 
p'.l"rr tiel with the coast line as far as Middleton Island, the most time 
ocing spent in those localities where banks had been reported by t1w 
fisherme11, or where their existence was conjectured from other evidence. 
The results in a general way indicate that the entire submerged 
plateau in this region is one immense fishing-ground of irregular out­
line, not usually separated from the adjacent shores by deep water, but 
limited on the outer siue by the abrupt slope beginning in about 100 

II. Mis. 27 4:--IV 
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f~lthoms. .Although of much less extent, this important tract can best 
be eomparcd with the eastern offshore banks extending from 1\fassa­
cbusetts to Newfoundland, and, as with the latter, equally good fishing· 
do<'S not exh;t in all places, some lo<·alities being much more favorable 
in that respect than others. vYhenever the ship was detained in port 
by stormy weather or for the purpose of coaling, attention was paid to 
inshore fishery matters. 

Three linm; of sonndingt; were made off the south side of Unalaska 
Island, and while they were not sufficient to demonstrate the existence 
of a defined bank, it was estimated that an area of about 2,000 square 
miles in that region h; suitable for fh;hing. The outlines and surface 
contours of Davidson Bank, discovere<l a bout 20 years ag6 by Prof. 
George Davidson, of the n. S. Coast Survey, were established with 
considerable accuracy. This bank lies south of Unimak Island, extend­
ing eastward from off tlH:~ southern eHtrance to Unimak Pass as far as 
the shoal water surrounding 8~umak hlm•ds, and has au estimated 
area of l ,600 s!1uan•miles. Salllwk Bank lies to the east a11d southeast 
of the islands of the same mmH', all(l is <'longate in shape, trending in a 
general way northeast aml southwest. Its total extent is about 1,300 
square miles. Between Samwk Bauk and the Shumagin Islands, au 
area of about 1,800 sq nare miles, more or less adapted to :fishing, was 
vartly surveyed, the depths ranging from 38 to 74 fathoms. 

Diredly to the south and southeast of the Shumagin Islands is an 
important bank, to which the same name has been given. Its outer 
margin was ascertained to follow approximately the trend of the coast 
line as formed by the adjacent iHlands, but its eastern limit was not 
determined. The part examined has a width of 15 to 35 mil<'S and an 
area of about 1,800 square miles. Between there and Kadiak Island 
au extent of over 4,000 square miles was also partly developed, although 
not many :fishing trials were made upon it . 

.Albatross Bank, named after the Fish Commission steamer, lies off 
the southeastern side of Kadiak Island, extending its entire length, 
and also in fi·ont of the Trinity Islands. Its eastern end is practically 
eoutinuons with Portlock Bank, and its total area was found to be 
about 3,700 square miles, the 100-fathom curve being distant 25 to 45 
miles from land. Portlock Bank is the largest sing'l<' bauk that has 
yet been discovered on the .Alaskan coast, having an area inside of the 
100-fathom curve of about 6,800 ~HJ.nare miles, or only about 1,600 miles 
less than Georges Bank, the second in size in the weHtern .Atlantic 
Ocean. It extends northeastward from Kadiak Island in the direction 
of l\Iiddletou Island a distance of about 120 miles, and is very irreg­
ular iu shape. From Portlock Bank the soundings were carried to 
l\Iiddleton Island, and thence to certain positions reported for the 
Pamploua Roeks, but without finding the latter. 

The total area of the fi~hing-grounds on the .Alaskan coast examined 
by the Aloatross during this short season amounted to over 23,000 

.. 
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square geographical miles. The beaiu trawl and naturali~t's dredge 
were frequently used upon all the banks for the purpose of determining 
the characteristics anfl conditions of the bottom as feecling-gromHl and 
its comparative richness in different places. The assemblage of ani­
mals collected strongly recalls the fauna of the great fishing -banks of 
ea:::;tern North America, and many of the species from both regions will 
probably prove to be identical. The more conspicuous features of the 
hauls were the fishes, crustaceans, mollusks, and echinoderms. . E(lible 
fishes, crabs, and shrimps were .frequently taken, the last mentioned 
often in great numbers. The regular trials for fishes were made entirely 
with hand lines, cod and halibut being the principa1 species t<tken. 
Six to nine lines were generally used at e<1eh trial, which orcupiecl 
from fifteen minutes to an hour or more, according to circumstances. 
S~1lt clams and salmon were chiefly employed as bait, aucl pollock, sent­
pins, and cod occasionally. The depths in which the fishing· was done 
ranged from 27 to 8! fathoms, and every variety of bottom observCll 
upon the banks was tried. ·A carefult'ecord was kept of the number of 
cod and halibut captured at each trial, ancl of their weight and size. 
The trials were usually made during the progress of, or snbseq~wnt to, 
a sounding or dredge haul, the steamer often drifting with the tide and 
changing its location before the hooks had touched bottom. The 
results were, therefore, not as satisfactory as they would have been had 
the steamer anchored and remained for some time in each position, as 
the fishermen consider that the large cod, as a rule, are the last to be 
attracted by the bait. In conducting lines of soundings, however, it is 
inexpedient to make long detentiom~, and it was regarded as mo~t im­
portant that the hyclrograpic work should be completed fir~-;t. 

The cod taken off Unalaska averaged from 21 to 28i inches in length; 
on Davidson Bank, 24~ to 28 inches; on Sanuak Bank, 23~ to 2:3 
inches; off (Juga, one of the Shumagin !::;lauds, 30 inches; on Slmma­
gin Bank, 26~ inches; and near the Chirikoff Islands, 23f inches. The 
best captures were made, however, on Albatross and Portlock banks. 
On the former, 47 cod, averaging 28~ inches, were caug·ht in the space 
of thirty-eight minutes off Tugidak Island, and 69 cod, averaging :w.1 
inches, in fifty minutes off Dangerous Cape. In a depth of 36 fathoms, 
on Portlock Bank, 30 cod, averaging 27 inches, were secured in eighteen 
minutes. The b~tit question presents no difficulties on the Alaskan 
coast, and the fishermen generally have no trouble in obtaining what 
they need during the progress of their work. 

"'\Vhile the Albatro8s made no investigations in Dering Sea, .·nftident 
ihformation was obt~tined from the fishermen to prove tile advisability 
of extending the inquiries into that region. 

WASHINGTON .A.ND OREGON. 

Investigations were conducted along the coasts of these two Sth,tPs 
during September an(l October, 1888, and June, 1889. In -:\fay, 188D, 
tile Albatross was placed at tne disposition of the Senate Committee 
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on Helatiom; with Canada, for the purpose of visitiug southeastern 
Alat5ka, and, her services being accepted, arrangements were made 
accordingly. ':rllC steamer proceeded to Victoria, British Columbia, 
to m<'et the membprs of the committee, hut a change in their plans 
be('omiug uecPssary, the trip was finally abandoned. The fmrveys off 
\Ya~hington ~wd Oregon were at once taken up, however, where they 
had been stopped the previous fall, and were still in progress at the 
close of tlw year. During both seasons the operations were mainly 
restricted to the outer seacoast, although the inshore fisheries received 
due attention while the steamer was in port. 

No soundings were made north of C~tpe Flattery, as the contour of the 
bottom at the mouth of the Straits of Fuca had previously been deter­
mined with sufficient accuracy for fishery purposes. The dredging and 
fishiug appliances, however, were used in several places on the lialibut 
bank described below. Hydrographic observations were carried south­
ward fi'om Cape Flattery, the bottom being uniform alHl consisting 
chiefly of gray sand as far as Gray's Harbor, oft' which place a Hmall 
bank was discovered and ::mrveyed. Rock-cod and other food-fishes 
were taken there in abundance, but no specimens of the true <·od or _ 
halibut were secured. The coast of Oregon was examined as far south 
as Heceta Bank, the only distinctive offshore fishing-grontld thm; far 
detected in that region. A few fishing-spots occur a.lo11g the shore, how­
ever, the most important one being adjacent to Tillamook Hock, a short 
distance south of the mouth of the Columbia River. IIeceta Bank has 
a length of about 20 miles and a width of about 10 miles. The bottom 
is very uneven and support~; au exceedingly rich growth of animal life, 
affording abundant food for fishes. Several varietie~; of roek-co<l were 
very plentiful, and other valuable species were not uncommon, one small 
halibut also being captured there. The Tillamook Roek ground is only 
adapted to boat fishing, but in June four halibut were taken upon it, 
while au abundance of flounders, rock-cod, and other species were 
secm·e<l by means of the beam trawl, both in the vicinity of the rock 
and elsewhere along the coast. The investigations of the Albatross 
indicate, however, that the halibut fishery as a separate industry could 
not profitably b0 carried on in this region. 

A halibut bank, resorted to by the Indian~;, begins close to tlie shore 
ill the vicinity of Cape Flattery and extends thence northwestward 
about 15 miles with depths of 35 to 75 fathoms. Halibut are said to be 
abundant there from early in the spring until the middle of ,June, when 
the bank becomes infe~ted with dogfish and sharks. The bottom is 
e. "Ceedf.Qgly yariable and was found to be very rich in life. North of this 
bauk as far as Barclay Sound, Vancouver IRlan<l, the bottom is smoother 
an<l less promising in eyery respect. A second halibut bank occurs 
off Flattery Hocks and extends in the direction of Cape Flattery, but 
it is smaller and much less important than the first. In the course 
of the fishing trials m.~de by the A.lb({tross, during the fall of 1888, it 

', 
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became eYident that the sharks and dogfish bad taken poRsesRion of tlw 
g-rounds almost to the entire exclusion of edible fishe~. On the }Win­
cipal bank halibut were taken in two localities, Rix specimeus in all, 
averag·ing in one case 47-i pounds each, and iu the other 55 pounds each. 
Five halibut were secured north of this ground, but only one, weighing 
140 pounds, ou the bank off ~"lattery Rocks. In June, 1889, three day~ 
only were spent in this locality, and they were chiefly occupied with 
determining the contour of the outer edge of the larger bank. In OlH' 

short trial with the trawl line eight halibut, averagiug 35 pound~ in 
\Yeight, and~ several other food species were captured, dogfish beii1g· 
searce. According to the testimony of fishermen who have recentlr 
operated in this region, halibut are abundant from l\Iarch until into 
J nne, and vessel fishing may be considered advisable only bet•we'en 
l\.farch 1 and September 1. 

Beginning early in 1888, a number of trips for fresh halibut "·ere 
made from different ports in the State of Washington. Some proved 
very successful, while on others poor fares were obtained or the vesst>L;; 
\vere ab~.;ent a long time. Difficulties have also been encountered in 
the maintenance of this fishery through the competition of eastern mar­
kets, the cost of transportation, and the price of i~e. The G louce:-;ter 
schooner llfollie Adams secured its first fares of halibut on the hank off 
Cape Flattery, and the same vessel, fishing nineteen days off the sou tl 1 Pl'll 

extremity of tile Queen Charlotte Islands, obtained 150,000 pounds of 
halibut. of which one-half were large enough for fletching. The cTew 
shared about $9 apiece for each fishing day. The yacht G. H. lfltite 
has made three trips to Flattery Bank since the fall of 1888, taking in 
all about 100,000 pounds of halibut, of which 60,000 were shipped frc;-;h 
to New York, the remainder being smoked. The schooner Rosie Olsen 
took 15,000 pounds off Cape Scott, during a trip of about five week~ !n 
the SIH'ing, while the schooner Oscar and Hattie had a long .experic11ee 
off the southeastern coast of Alaska and off British Columbia, lasting 
from January to June, 1889, a fare of 140,000 pounds, the fish averaging 
65 pounds in weight, be~ng final1y secured. 

SOUTHERN CALIFORNIA.. 

The examination of this region between Point Conception and the 
:Mexican boundary line occupied the months of Jan nary and February, 
1889. Some of the best fishing-grounds adjacent to the western coa~t 
~ere found in this district, and only the lack of markets prevents their 
immediate development. The continental plateau is wider here than 

·to the north of Poiut Conception, and the area available for fishing i~ 
therefore much greater. :Moreover several large islands, the SaHta 
Barbara group, San Nicolas, Santa Catalina, and San Clemente are 
located near the coast, affording goorl anchorage and protection against 
storms. Two small but importa11t banks, called Cortez and Tanner 
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banks, also <>xist directly off San Diego, at a distmwe of abont fl'": miles; 
the former has been known to navigators for a long tinw,.lmt t . <' httPi 

was first discovered .b.Y the Albatross. Cortez Bank was fon~ttl 1 be 
the most promising fishing-ground south of San Francisco; it has :m 
area of 51 square miles with depths less than 50 fathoms, hnt good fish­
illg can also be obtained in the slightly deeprr water surrounding it on 
all sides. :l\Iany varieties of. iislws were taken ou the lilies, the most 
abundant bei11g several species of the rock-cod (8ebastodes), f~lt-lleads 
( Troclwcopus pulcher), sea bass ( Serrawus clath nttus), aud whitefiHh 
(Caulolatilw; prinaps). Tanner Hank is separated ii'Olll Cortez Ba11k 
by depths of 150 to 2.)0 fathoms, and has a shoal area about 17 square 
miles in extent. The :fishes are identical ou tl1e two banks. 

Lines of observing stations were run over the entire region, and all 
suitable localities wPre carefully tested with the fishing apparatus. 
The methods of existing fisheries were also studied, and much iufor 
mation was obtained respecting the habits and (listril.mtion of tLe food­
th;lJCs. 'rhe range of the blaek-eod or beshow, so abundant on the 
eoaHt of "\Vasltington ~wd fartller north, was found to extend aH far as 
the Santa Barbara Channel, where several specimens were secureu by 
means both of hand lines and of the beam trawl. 

GULF OF CALIFOUNI.A. AND LOWER CALIFORNIA. 

The Albatross left San Diego for the Gulf of California February 2G, 
but taking advantage of the opportunity to examiue eertaiu reported 
daugers to ua,~igation oft' the coast of Lower California, the cruise was 
Hot made direct. A line of RomHling·s was carried first to the island of 
Guadeloupe, and thence to the Alijos Hocks, in latitude 24° 58' N., 
longitude 115° 52' 36 11 \V., and to the Revillagigedo group, of which 
Clarion, Socorro, alHl San Beuedieto islands were visited in the order 
named. Be:-;i<les obtaiHing very satisfactory hydrographic results, 
important eollections of fislles and other marine animals were made. 
The investigations in the Gulf, beginning at La Paz, were carried 
northward to the mouth of the Colorado River, touching at San Josef 
Island, Carmen Island, Conception l3ay, Guaymas, and other places. 
On the return trip the steamer again stopped at Guaymas and La Paz. 
'.fhe shallow waters at the mouth of the Colorado UiYer \Yere found to 
lw Y<~r.v barren of life, and the conditions generally seemed unfavorable 
to the stocking of that river with the shad or other auadromous speciPs. 

\Vhile ill the neighborhood of Guaymas an examination was made of 
the PxtenRive oyster beds at the mouth of the Yaqui River. Oyste1 s 
fl'om this locality \Yere formerly sent to the San Frnucisco market, and 
tl1eir intl'o(luction for stocking purposes into the bays of southern Cali­
fornia has been Ruggested. The tropieal eolHlitious which seem 1Je('es­
sary to thPir welf~tre, however, precludes their beiug used successfully 
for that purpose. 
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During the yeat' the .Alba.tross was at sea 168 days, the distance 
traversed during that time being 17,12-1.6 nautical ·mile~. The total 
number of sounding~ lll<Llle W£1S 96.3, and of dredgings and trawlings 
237. This record is mnch higher than for any previous year. 

1NTRODUC1'ION OF OYSTERS. 

The native oyster of the Pacific coast is inferior in quality, and 
efforts have been ma.de to introduce the eastern species, but as reganl~ 
the e3tabJishment of self-sm;taining beds it is reported that they h<tYe 
been entirely unsuccessful. Large quantities of the Atlaut.ic oystPr 
are carried overland and planted in San Francisco Bay, where they grow 
and remain in good condition fo the market, but they are said 110t 
to reproduce to an appreciablP extent, owing, it has been supposed, to 
the low temperature of the water during the breeding ·Reason. The 
study.of the oyster problem on the western coast has been taken up by 
the Fish Commission during the past year, and while it has not the 
means to place a spetial party in the field for that purpose, the natn­
raliRtR of the steamer Albatross have been instructed to make Imitable 
observations whenever possible. Several opportunities occurred during 
last winter, and the facts obtained were presented in a report by Prof. 
Charles H. Gilbert, published in the Fish Commission Bulletin for 
1889, pages95-98. · 

According to Prof. Gilbert, the coast of southern California contains 
few harbors or river mouths which might prove suitable for oyster­
culture. The proximity of the Coast Range of mountains and the lim­
ited rainfall conspire to produce small rivers, which are dry during the 
greater part of the year, and at other times commonly reach the sea by 
filtering through the sau(!s thrown up across their mouths. Two of 
the most promising estuaries, Alamitos Bay and Newport Bay, were 
examined by Prof. Gilbert, and their characteristics are deseribed jn 
his report. The only other localities in the southern part of the State 
which might offer favor::tble conditions are Anaheim Bay and the month 
of Los Bolsos Creek, between Alamitos and :Newport bays, and False 
Bay, near San Diego. All of these areas are very small, however, and 
obsetvations during the dry H<>asou are required before reaching defi­
nite conclusions. The oyster beds near Guaymas, referred to alJOve, 
are also discussed by Prof. Gilbert, who concludes that the .l\Iexicau 
oyster, liv~ng naturally under tropieal conditions, is unsuited to the 
coast of California. It is proposed during the ensuing year to begin 
an investigation of San FraneiRco Bay with respect to its adaptability 
f(w oyster-raising. 

'1'l~AN::lPL.AN1'ING OF LOBS1'ERS. 

Two large shipments of lobsters have been made to the Pacific coast 
with'in the past thirteen mouths, the planbs being distributed between 
Monterey Bay and the Straits of :Fuca, a distance of11 degrees oflatitude, 
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in order that the experiment might have the beuefit of as wide a range 
of temperature and conditions as possible. The specimens were brought 
from the southern New England coast, where the water temperature, 
although much less equable, coincides in part with that of northern 
California. This subject is fully discussed under the special headh1g 
of ''Lobster." 

THE GULF OF MEXICO. 

The 're£l-snctpper banks.-The red-snapper and grouper fisheries of the 
Gulf of J\Ie:x:ico were first investigated for the Fish Commission in 1880 
by the late Silas Stearns, of Pensacola, Florida, whose report upon 
that subject was printed in the '' 'sheries and Fishery Industries of 
the United States." Chart No. 16 of Section III of that publication 
represents the distribution of the fishing-grounds for those species 
between the mouth of the Mississippi River and the southern extremity 
of Florida. Most of the submerged continental platform along that 
portion of the coast, in depths less than 50 fathoms, was designated by 
Mr. Stearns as a more or less continuous fishing-bank, of whkh th(' 
principal commercial resources are the red snapper (Lutjanus black­
fordi), red grouper (Epinephelttsnwr-io), 3Jnd black grouper (Epiuephelus 
nigrit~ts). Although dependent upon the fishing vessels for the means 
of making his observations, he was able to describe the grounds in 
considerable detail, and to designate the general distribution of their 
commoner inhabitants. On the more southern grounds, he states, the 
majority of the edible fishes taken are groupers, while on the northern 
ones red snappers are more numerous and the groupers less common. 

During the early part of 1885 the steam~r Albatross made extensive 
explorations in the eastern part of the Gulf of Mexico, the fishing­
grounds and fisheries examined being discussed by Capt. J. W. Collins 
in the annual rep~rt of the Fish Commission for the same year. With 
respect to the red-snapper banks, Capt. Collins explains that the 
grounds then generally visited in winter are embraced in a somewhat 
narrow belt along what is termed the outer edge of the shore sound­
ings between the meridians of Cape San Bias and :Mobile. So far as 
is known, the red snapper during the winter occurs in greater almn­
dance along this stretch of bottom than elsewhere. The grounds lying 
between Cape San Blas and the Tortugas have been thoroughly worked 
over by the Key West smackmen, chiefly in depths of 5 to 15 fathoms, 
but outside of the 15-fathom line little :fishing has probably been done 
south of Tampa Bay. The red snapper may, however, occur tbere 
in abundance, and should that fact be established this region would 
undoubtedly be resorted to whenever tbe supply diminished on the 
grounds nearest the fishing ports. 

vVith the object of determining the characteristics and resources of 
the southern deep-water extension of this large bank, and bringing the 
same to the attention of the :fishermen, the schooner Grampus, Capt. A. 
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C. Adams commanding, was dispatched to the west coast of Florida., 
leaving Wood's Holl, Mass., January 14, 1889, and reaching Key vVest 
on the 27th of the same month. Mr. W. C. Kendall acted as naturalist 
on the schooner, while Dr. James A. Henshall, secretary of the Cincin­
nati Society of Natural History, was detailed to make an investigation 
of the adjacent shores, as explained farther on. The work was cou­
qucted in a thorough and systematic manner and upon a somewhat 
different piau from any previouli survey. The examination was begun 
about 20 miles north of the Tortugas Islands, with instructions to carry 
it as far northward as the time would permit, between the depths of 
15 and 50 fathoms, or outside of the area now resorted to for fishing 
purposes. The bank in this region has practieally a north and south 
trend and it was deemed most advantageous to run east and west lines 
of observations entirely across it, at regular intervals of 10 miles. 
Dredgings to determine the character of the bottom were to be made 
10 miles apart on each line, while the fishing trials with hand lines 
were to be continued with as few interruptions as possible both while 
under way and while at anchor. The.:first line was started February 14, 
and the work closed March 27. Unfortunately, stormy weather pre­
vailed during most of the season and prevented the extension of the 
survey north of the latitude of Charlotte Harbor, a distance of 100 
miles from the starting-point. The instructions, however, were clo~ely 
f<illowed, and ten lines, averag_ing about 65 miles each in length, were 
run, the total area covered being, therefore, about 6,500 square miles. 
Had the time and weather permitted, the good :fishing-places could bave 
been more accurately located and their limits better defined, but as it 
is the results are interesting and instructive, the relative abundance 
and distribution of the several species having been ascertained with 
sufficient accura< y for all immediate purposes. It would, however, be 
important to determine to what extent these conditio:p.s vary with tbe 
seasons. 

Three times as many reel snappers as groupers were secured over the 
entire area, indicating that the former species is the most abundant 
one during at least the season when the inquiry was conducted. Red 
snappers were found in all depths from 15 to 48 fathoms, but the lar­
gest catches were made in depths of 15 to 25 fathoms, comparatively 
few being taken in over 30 fatboms. The red grouper ranged tbrough 
depths of 15 to 37 fathoms, and the black grouper through depths of 
19-k to 48 fathoms. On the more southern lines the red snappers and 
both species of groupers were found as far out as depths of 35 to 40 
fathoms, becoming less abundant but increasing in size as the water 
deepened. As the work progressed northward, the :fish were chiefly 
obtained on the inner parts of the lines, the red groupers also taking 
the place of the red snappers, which were rarely seen. In the deeper 
waters the black groupers predominated over tbe red grouper', the 
latter becoming relatively more common as the water shoaled toward 
the coast. 
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A detailed account of tb.ese investigations will be found in the Bnlle­
tin of the Fish Commi8sion for 1889 (pp. 289-:H2), which al~o <'ontains 
lists of the fishes, mollusk~, and higher crustaceans collected dnrillg 
the cruise. It had been intended to extend the inquiry to Campeehe 
Bank, where it is expecte£1 hnportant fisheries can bP established, but 
for reaHons previously explained this matter "·as necessarily deferred 
until some future occasion. 

Fishes of soztthern Flodda.-The examination of the coast waters of 
southern Florida by Dr. Hemshall, preyionsly referred to, was earried 
ou while the schooner Grampus was at work upon tlle offshore grounds. 
The object of his inquiry was to collect and study the fishes and other 
marine animals between Biscayne Bay and Tampa, paying particular 
attention to the abundance, distribution, all(l habits of those species 
which are of economic importance. He was provided with a seine 
boat and a dory belonging to the Grmnpus, together with the necessary 
fishing and camping equipment, aiHl was aceompanied by a local pilot 
and a seaman an<l <'abin boy from the schooner. The party wat:J con­
veyed by the Grampus as far as.Indian Key on February 11, thence 
making its way through the reefs to Oar<l Sound. From this point 
Dr. Henshall worked along the coast to Charlotte Harbor and Tampa 
Bay, co11cluding the investigation on April 4. Nearly all the work 
was limited to salt water, on account of the remoteness of the fresh­
water streams from the shores and their inaccessibility, but a few iso­
lated fresh-water ponds were reached by carrying the collecting outfit 
overland. Between Biscayne Bay and Charlotte Harbor practically no 
fisheries are carried on. From Cape Sable to Pavilion Key the coast 
eousists of mangrove Rhores and islanrlR, unsuited to the hauling of 
large seines. There is a small fishing raneh on Estero Bay, just "below 
Charlotte Harbor, and at Gordon Pass and :Marco a little fishing is 
done to supply the local demand, but at none of these places is the 
catch sufficient to entitle it to recognition from a commercial stand­
point. In his report on the results of the exploration* Dr. Henshall 
gives a complete list of all the fishes collected, with notes upon their 
habits, distribution, abundance, and uses. 

Propagation of the mullet mul other .fishes.-The steamer F'i.rdt Hawk 
left Washington J <.tuuary 6, 1889, to investigate the hatching of the 
mullet and of other fishes on the west coast of Florida. A few stops 
were made along the Atlantic coast, on the way south, in order to 
gather information regarding certain fisheries, and a brief examination 
was also n:ade of the Blackfish Banks off Cape Fear, North Carolina. 
Ueachiug Charlotte Harbor, February 7, operations were immediately 
begun at that place and were subsequently continued at Boca Grande 
and Punta Rassa until about Aprill. The spawning season of the mul­
let in this region had closed before the arrival of the Fish Hawk, but 
large numbers of the adults and of the fry were obtained in both fresh 

"Bul_letin of the U. S. Pish Commission for 1889, pp. 371-389. 



UEPORT OP COM:\IIRSIONER OF FISH A~D FISHERIES. LIX 

and brackish water, the latter, measuring .from half an inch to 3 inches 
long, having been found espeeially abundant il( the hea1l waters of Alli­
g-ator River, which are entirely fresh. According to the information 
collected, spawn might be secnrecl in Charlotte Harbor and San Carlos 
Bay through a long period, beginning in September all(l continuing 
until early in .l anuary, but it was ascertained that the mullets have 
not decreased on the west coast of Florida to the same extent as along 
the south Atlantic coast. Lieut. Platt recommmu.l~:; as a site for a 
hatching station a place near Sinuable Point, in San Carlos Bay, about a 
quarter of a mile from the light-house. There is a good wharfbelouging 
to the Light-House Service in that locality, an<l a Hteamer leaves there 
every alternate day f()r the railroad terminus at Punta Gorda. 

Sheepshead (Archosargns probatocephalus) with ripe spawn were first 
taken by the Fish Hctwlc March lD, at the enteance to Charlotte Har­
bor, about ~,000,000 eggs beiug secured from 10 females and being im­
pregnated.. with the milt of 4nmles. Subsequently over 20,00U,OOO more 
of the same eggs were obtained. They are trctnsparent, buoyant atHl 
very sma11, numbering alwut 50,000 to the fluid ounce. Tile tidal hatch­
ing box answered satisfaetorily for their incubation, which requires 
from thirty-six to forty hours. The embryos can be planted when from 
seventy-two to eighty hours old; they are small, but hardy and active. 
The spawning fish can bm;t be taken just before sundown, as the flood 
tide begins to make. They swim in schools, but not ne~1r the surface, 
and the seine would souwt.imes cont<1in more than could be landed. 

Of the spottecl weakfisll (G.lfJWscion maaulatum) alJOut 1,450,000 eggs 
were obtained, April 1, from 4 females and were impregnated with the 
milt from 4 males. The eggs are said to be of about the same size as 
those of the sheepshead and are also buoyant, hatching in about forty 
hours. About 3f>O,OOO healthy embryos were obtained from the above 
lot. Large numbers of pompano and Spanish mackerel were captured 
at different times. The former were not in spawn, but in the latter the 
roe seemed to be somewlmt advanced. 

THE ATLANTIC COAST. 

Duri11g the past year the general exploration of the fishing-grounds, 
hitherto tlle most prominent feature of the work along the Atlantic coa~t, 
was discontinued in that region, as explained above, and in its place 
special investigations relating chiefly to tLe oyster fishery were taken 
up. The latter iw.lustry is greatly in need of such assistance as might 
be aftorded by careflll study and experiment, and the time seems oppor­
tune ior utilizing in that direction the information which has bel~n col­
lected during the past eighteen years. The oyster ( Ostrea virginica) is 
native to all parts of both the Atlantic aud Gulf coasts of the United 
States, and small colonie~., occur even as f,:t,r north as the Gulf of St. 
Lawrence. Only a few small natural ueds now exist, however, in waters 
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tributary to the Gulf of Maine, and the fishery first becomes important 
on the southern New England.coast, where the beds have been greatly 
enlarged by the plauting of both native and Southern seed. New York 
has shared with Connecticut in the impetus recently given to this ready 
syRtPm of oyster-culture; in New Jersey the fishery is extensive, and in 
l\laryland and Virginia the natural resources have afforded advantages 
superior to those of any other States. li"'arther south, however, while 
important fisheries ex.h;t in Home loealities, the industry may be said 
still to awai.t development. The natural conditions are favorable nearly 
everywhere, and the thick growths of "coon" or wild oysters, forming 
a broad fringe along the coast, com;titute a supply of seed which 
appears to be inexhaustible. . 

In spite of the great prosperity of the oyster fishery at the north, 
resulting from the recent enactment of judicious lawR, it has certain 
serious drawbacks, which tend to reduce the profits and threaten to Home 
extent its future welfare. In the salt water..:; of New England and New 
York the drills and starfish are most persiHtent and destructive enemies 
of the oyster, doing au amount of damage to the beds which it is difficult 
to calculate. Enemies of this character give practically little trouble 
in Chesapeake Bay, but under the present system of administering upon 
the fishery there the production of the grounds is rapidly falling off from 
year to year, sufficient inducements not being offered to supplement the 
natural supply by the artificial extension of the beds. Oyster-culture, 
properly so called, the production of spat by aid of artificial methods, 
bas, moreover, never been resorted to in this country, in consequence of 
the fact that the practical utility and economy of any proposed system 
has yet to be established. As the scarcity of seed is one of the greatest 
difficulties now encountered by the oyster-planter, this subject offers an 
interesting field for investigation. 

The above statements plainly indicate in what channels the inquiry 
may be directed to best advantage for the oyster fishery. The oyster­
men of New England and New York desire to learn by what means, if 
any, their beds may be preserved from the attacks of drills and star­
fishes; in the Chesapeake, the wisdom of some system of individual 
responsibility for the condition and abundance of the crop must be 
demonstrated practically; in more southern waters, the best man­
ner of utilizing the wild stock should be determined and a system of 
oyster-culture applicable to all parts of the coast should be developed. 

For the prosecution of these inquiries the several States have looked 
to the General Government as being the best equipped for that purpose, 
and also in view of the fact that the questions at issue are not limited 
iu their application ·to any one State. Experiments respecting oyRter­
culture were conducted by the Fish Commission in Chesapeake Bay 
duriug several years, but they were temporarily discontinued before a 
final solution of the matter had been reached. Outside of these re­
searches and the methods and statistics of the business, the Fish Com-
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mission has paid bnt little attention to the oyster question, its limited 
resources for investiga,tion -being utilized for the benefit of other fish­
eries whose demands seemellmore urgent. · The present Commissioner, 
however, has considered it expedient to begin at once upon the study of 
this subject, applying to it such means as are now available, special 
provisions not having been m;:tde by Congress for this branch of work. 
The steamer J?itSh Hawk is well adapted to this inquiry, but being also 
r<>qnirell tor certain fish-cultural operations she is available during only 
a few montl1s of each year, and considering the great extent of sea­
coast to be covered, her progress mm;;t necessarily be slow. It was not 
until September, 1888, that she could be detailed for this purpose, the 
two months remaining, suitable for investigation, being spent upon the 
southern New England coast. 

While the oyster beds in this region are subject to injury from several 
causes, by far the greatest amount of da19age is effected by the drills 
aud starfishes, an<l these two animals, harmless as they appear, are 
partienlarly dreaded by the oyster-planters. The former, a small gas­
tropod or snail-shapeclmollusk, whose month i:::; provided with a ribbon­
like tongue, armed with several rows of minute but relatively strong 
aucl very sharp teeth, pierces the upper valve with a small hole, through 
which the soft pa,rts are subsequently extracted. It feeds principally 
upon the yottng' oysters, preferring those from a few weeks to a few 
months old, in whieh the shell is still thin and quickly bored. It is 
also most abundant in shallow water, and comparatively few individ­
uals are capable of doing widespread damage. The starfish is more 
widely distril.mtc<l as regards the depth of water and, often attaining 
a comparatively large size, is not limited in its diet to the smaller 
oysters. Placiug its five arms about the shell and extruding its capa­
cious stomach, it causes the two valves to open and, without appreci­
able injury to the stony covering, absorbs the inclosed tissues. These 
two enemies, however unwelcome they may be, are natural associates 
of the oyster, finding congei1ial to them the same temperatures and the 
same dew::;ities of water which prevail in that region. Here they re.[>ro­
duee and complete their life history. Whatever privileges the one enjoys, 
the others are equally entitled to by nature, and this circumstance ren­
ders the question of protection au especially difficult and perplexing one. 
While the drill and starfish do not confine their depreda,tions to the 
oyster, the latter seems to be their particular favorite, ancl with the 
enlargement of the beds by planting, the number of these two pests 
appears to increase proportionally. The oystermen have no other 
remedy than the fol'cible removal of the::;e animals after the grounds 
h;we been iavade<l, generally Becessitatiug the taking up o~ many of 
the oysters with them and often the entire stock. Special dredges mul 
tangles have been devised for the capture of the starfishes, but none of 
these have proved of much utility. 

Considering the amount of damage cloue by the drills and starfishes, 
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and the eo~t of their remo-val, usually not until a large percentage of 
the crop has been destroyed, it may be realized with what anxiety the 
oystermen regard their presence and how desirous they have become 
to ascertain if any precautions can be taken to anticipate and prevent 
their inroads. However impracticable this question may appear from 
our present knowledge of the habits of those species, the matter is suf­
fieicntly important to warrant its careful study, and e-ven should the 
inquiry not prove entirely satisfactory in that respect, it will undoubt­
edly lead to other imf)rovements in the oyster fishery of that region. 
The scheme of work proposed has been prPpared upon a basis broad 
enough to meet all the present requirementH ofthe industry. 

1\-Iate James A. Smith, U.S.N., commanding the steamer Pish Hawk, 
was in charge of operations during· 1888, with Mr. C. F. Hodge, of Johns 
Hopkins University, as naturalist. A visit was first made to New 
Haven, to enable 1\-Ir. Smith to confer with the shellfish commis::-doners 
of Counecticut and the oyster-growers in that vicinity, after which a 
month was spent in Narragansett Bay and Providence Hiver, the 
steamer returning to New Haven later in the season for a. brief recon-
naiHsance. 

The plans for the investigation of Rhode Island waters contemplated 
a thorough survey of the upper part of Narragansett Bay aud of all of 
Proviclence River as far up as the city of Providence, and provided for 
the following character of inquiries, namely: An examination respect­
ing the physical characteristics and condition of the bottom alHl of 
the water, with density and temperature observations at mauy places 
during different Rta.geR of the tide; a Rystematic series of dredgings to 
detcrmiue the present condition of the oyster beds, the diHtribution and 
abundance of drills and starfishes, and the character aud extent of the 
damage tlley are doing; the plotting of the principal existing oyster 
beds on charts, au<l a comparison of the same with the be<ls known in 
18HO, in order to ascertain if any and what changes have taken place 
between those dates, and their probable cauRes; a study of the life his­
tory and habits of the starfishes in this region, the latter with special 
reference to their movements and di:-;tribution at different seasons of 
the year; conferences with the oystermen respecting all matters per­
taining to the damage done the beds by their natural enemies at differ­
ent periods and the means taken to remove the latter or to protect the 
beds. As no scientific examination of this region had previously been 
made, and no information was obtainable as a basis for eomparison, 'the 
difficulty of reaching positive conclusions in the course of a single sea­
son's operations was soon made evident. The oyster beds were last 
chartered by the State shellfish commission in 1880, their delineation 
furnishing the positions and outlines of the grounds, but nothing 
regarding their conditions at that time. 

The Fish Hawk began the investigation by running a line of density 
observations through the main channel of Narragansett Bay from off 
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Brenton's Reef light-ship to a point opposite the north end of Prudence 
Island, which demonstrated that at this season of the year the salinity 
of the water in this passageway continued nearly uniform at all times 
of the tide. Between the North Point of Prudence Island and the 
mouth of Proyidence Hiver, the examination was made in much greater 
detail and showed that while at the bottom the densities varied only 
slightly with the tides, at the surface the changes are more percepti­
bl<>. 'Vithin this area the bottom is mostly covered with a thick layer 
of mud; no natural oyster beds exist, but a planted bed of about 8 
acres iu extent is located to the south of Oonirnicut Point. Starfishes 
were found to he abundant on a small mussel bed lying to the south of 
Nayat Point, but only a few were taken in the dredgings elsewhere. 

Plottings were made of the larger and more pro<.luctive beds in 
Providence River, the same being based upon the surveys of the 
Fish Hau·k, with additional informatiOn furnished by the oystermen. 
A comparison of this work with the State oyster map of 1880 shows 
that a large area of oyster bottom has been abandoned within the past 
eight yearR, but its extent was not determined. The set of spat, more­
over, was inconsiderable during that period, and the planters have been 
obliged to obtain their seed chiefly from Connecticut and other waters. 
The oysters raised about Bullock Point and in its vicinity are consid­
ered the finest in the river. The beP..s nearest the river channel suffer 
more or less from the depredations of starfishes, which do not reach the 
inner beds, the latter, ho\Yever, being subject to the attacks of drills 
aud periwinkles. Off Sabine Point there is also a good oyster bed, 
which is not troubled by starfishes e-xcept to a very slight extent along 
its outer edge. Great Bed, so called, was once regarded as one of the 
best pieces of oyster bottom in the river, but since the freshet of 1886, 
when it was covered with mud, it has greatly deteriorated, and most of 
the leases have been canceled. A few small patches of oysters oc<'ur 
between Gaspe Point and Pawtuxent Beach, but drills and periwinkles 
are so abundant upon them and have been so destructive that the 
present owners propose to relinquish their claims. The Fish Hawk 
found starfishes most plentiful on a bed· of 100 acres just to the north 
of Nayat Point, where, it was estimated, they had already destroyed 
about one half of its crop of two-year-old oysters. The greatest amount 
of damage observed, however, had been done by the drills. The beds 
about Field's Point and in Bullock's Cove, formerly said to have been 
the most productive in the river, were in a very bad condition, due to 
their inroads. Large quantities of oyster shells, one, two, and three 
years old, with scarcely a living specimen among them, were fre­
quently brought up in the dredges. Over a large proportion of these 
grounds fully 95 per cent of the oysters had been killed in this manner. 
One owner estimates his loss of seed oysters during 1887 and 1888 at 
40,000 bushels, worth 40 cents a bushel, his entire stock having practi· 
cally been wiped out. 
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The observations made upon the distribution of starfishes aR deter­
mined by the salinity of the water are not conclusive, owing to the fact 
thnt they were confined to a single month, during which there was a 
considerable rainfall, alt.hongh the latter apparently had only a slight 
efl'eC't upon the uottom densities. According to the statements of the 
oy~termen, the upper limit of the starfishes in Provide11ce Hiver is 
usually in the vicinity of Field's Point, but during seasons of prolonged 
drought they have been known to ascend as far as the Ohio bed, near 
tl1e lower bri<lg·e at Providence. The mean density of the water at the 
bottom off Field's Poiutin September, 18R8, was about 1.0187. Off Mob­
jack Bay, in the southern part of Chesapeake Bay, the average density 
in April, 1889, was about 1.015. As starfishes are rare, if not entirely 
absent, in the latter locality, well kllown for its oyster beds, it is pos· 
sible that the lowest limit of density in which they can survive for any 
length of time may be found between the two figures given above. 

That these animals might be driven out of Providence Hiver by tho 
freshening of its waters was demonstrated iu 1886, but under condi­
tions whic•h proved nearly m; destructive to the oysters, although the 
direct eanse of the injury done to them was probably Hot the same. 
Starfishes had been very plentiful in 1885. In Februar.T, 1886, while 
the ground was coated with a frozen crust of snow, a heavy rainfull 
occurred over tlle drainage tributary to Providence Hiver, producing 
au unusnaJ freshet and bringing down large quantities of mud, which 
covered the bedH on the west side of the river, and is :.;aid to have 
destroyed nearly the entire crop of oysters there. · The Rtarfishes dit:;ap­
pe-ared at the same time throughout the entire river, because, it was 
supposed, of the great i11road of fresh water, and they did not again 
becmue abundant until the summer of 1888, after a lapse of a yrar aml 
a half. rrhoHe observed at the mouth of the river by the Fi811 .'J.awlc, 
in Septemuer, 1888, w-ere of large and 11early uniform ~ize, very few 
young ones being found among them. 

Several menJlS of protection have been suggested for Providence 
Hiver, hut none of them seem feasible. Inclmmres in the way of screens 
about the beds, while they might exclude large objeets, would not kerp 
ont the young starfishes and drills, and as both of these species remain 
in tlJC river during the eutire year, they would have to be eonstautly 
removed by the methods now in use. Furtltermore, such barriers would 
be expe11sive and could not readily be made durable. Should the pond 
system of oyster-culture be introduced in this region, however, the 
trouble with enemies could be largely, if not entirely, overcome. Star­
j]shl'H are known to have a great fondness for the common mussel (J1fy­
tilus eilulis), and it has been considered that colonies of that Rpecies 
planted aronn<l the oyster beds might serve as a partial protect.ion to the 
latter. Two extensive mussel bed:;; are situated at the month of rrovi­
dence Hiver, one on either side of the ItalTOW channel opposite the 
Nayat Point light-house but, wl1ile ~~ h~lf buslwl of starfi.she . w~r~ 
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taken from them on nearly every trial made with the large oyster tongs, 
they seemed to have little, if any, effect in shielding the neighboring 
oyster beds. :Moreover, this method is said to have been tested un­
successfully oft' Bridgeport, Conn. Under favorable conditions the 
mm;;sels also grow very rankly, tending to displace the oysters and ac­
cumulating mtich mud about them as well as other unwholesome mat­
ters. Baited traJ)S placed on and about the oyster beds have likewise 
been tried by the oystermen and by the Fish Commission, but they 
have not proved generally effective, although a certain measure of suc­
cess has been reported from their use in some localities. 

At New Haven a large map was prepared showing the location and 
extent of all the planted oyster beds in the harbor, and of the natural 
beds on the west side of the entrance. Density and temperature ob­
servations were also taken as in Providence River, but not so closely 
together. 

Arrangements have been completed to begin upon the investigations 
in Long Island Sound during the summer of 1889, and tlley will sul>­
s_equcntly be carried southward along the coast. Other inquiries per­
taining to the Atlantic coast, conducted during· the past year, are 
described under special headings. 

INVESTIGATION OF· INTERIOR WATERS. 

The object of investigating the different lake and river systems of 
this country upon a broad and comprehensive basis has bee.n explained 
in the pi'eliminary remarks, but .while the importance of such inquiries 
has all along been recognized, the subject received comparatively little 
attention from the Fish Commission tnrlil the present year, when it 
was taken up as an essential feature of the scientific work. The prob­
lems involved here, as in other branches of the .field work, are of two 
classes, physical and biological, the latter being again divisible in eon­
formity with popular classification, ~cording to whether they relate 
to fishes, inyertebrates, or plants. 

The collection and study of the fishes may proceed with considerable 
rapidity, owing to their relatively large size and the convenient means 
devised for their capture both by naturalists and :fishermen, but the 
physical questions, and more especially the aquatic invertebrateH, ·rep­
resented by, a countless number of varieties and composed in large part 
of almm;t microscopic forms, present far greater difficulties in the way 
of detailed observations, and will require a much greater length of 
time to secure appreciable re:::mlts. Owing to the difl'erent nature of 
the field work called for by each of these branches, they must to a 
great extent be taken up and carried along independently of one 
another. No other method is generally expedient unless it is desired, 
by means of a reconnaissance, to obtain immediate information respect­
ing the combined fe.atures of any particular region. A party, speci~lly 
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equipped; need not, however, entirely limit itH operations to a single 
subject, as has been shown by the experience of the past year, during 
which the fishermen obtained many important data respectiug the char­
acter and conditions of the streams they visited. Fortunately the 
United States is well provided with competent ichthyologists, and many 
students are now in course of training in this popular branch of natu­
ral history. Physicists, however, have paid but little attention to. the 
requirements of the fisheries, and few specialists have yet displayed an 
active interest in the lower organisms which inhabit our fresh waters. 
The ichthyologists are therefore best prepared to render prompt assist­
ance, and many of them are so situated as to be able to give their services 
gratuitously during two or three months of each year. "\Yithout their 
liberal support very little could have been accomplished in this division 
of the inquiry, owing to the slender means available for the purpose. 

Having determined upon the advisability of expanding the work in 
this direction, the Commissioner held a conference at Detroit, Mich., 
during 1\iay, 1888, with the commissioners of several States, who not 
only gave the project their approval, but urged that it be taken up 
without delay. Dr. David S. ,Jordan, president of the University of 
Indiana, but best known for his extensive studies on American fishes, 
was also present at the meeting and offered his hearty cooperation; 
uuder his able management a school of ichthyology has been founded 
at Bloomington, Ind., its graduates taking high rank for accurate and 
painstaking observations. A proposition made by him to organize tem­
porary parties of volunteers from among his former pupils and those 
now studying under his direction was accepted by the Commissioner, 
and the work was started early in the fiscal year.· Depending upon 
the services of students and professors occupied with college duties for 
eight or nine months of every year, the field excursions must be limited 
chiefly to the summer, but it is expected that some satisfactory arrange­
ment will soon be possible whereby the inland investigations may be 
organized upon a permanent b:JSis, and, in fact, one of the river explo­
rations now in progress is being executed by regular employes of the 
Commission. 

The plan of work adopted in regard to the volunteer service contem­
plates, first of all, the somewhat rapid investigation of those regions 
with which we are the least acquainted, in order to obtain, as soon as 
possible, a general, though not superficial, knowledge of all our fresh­
water fishes, their varieties, distribution, abundance, and habits. Upon 
the completion of this survey, which may occupy three or four years, 
the more careful study of each lake and river system can be taken up. 
Of the inquiries conducted during the pa~t year, as described below, 
all excepting those which relate to the Hudson River, the Upper Ohio 
River, and the .Alaskan salmon rivers were planned and carried on 
under the direct supervision of Dr. Jordan, who also participated in 
the field work during most of the summer of 1888. The cost of these 
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expeditions amounted only to the actual field expenses of the assist­
ants, while the reconnaissance of the Ohio River by Dr. Henshall and 
Prof. Gilbert involved no outlay whatsoever on the part of the Fish 
Commission. The collections made by Dr. Jordan's parties were sent 
directly to the University of Indiana, where they were studied and 
where the reports upon them were prepared. The first series of the 
specimens of fishes has been deposited in the U. S. National Museum 
at Washington, and the second series in the museum of the University 
of Indiana. Over 7,000 specimens, representing 141 species and sub­
species, of which 14 were new to science, were obtained during the 
summer investigations in the Alleghany region. From this material 
30 duplicate sets of fishes were made up; the same being donated to as 
many educational institutions, some located in the States where the 
work had been conducted, the others elsewhere in the United States 
ancl in Europe. The crayfishes, of which many specimens were secured 
in the different regions examined, have been referred to Prof. Walter 
Faxon, of the :l\Iuseum of Comparative ZoOlogy, Cambridge, Mass. 

Dr. Jordan has already begun, with the cooperation of Prof. B. W. 
Everrnaun, a. complete record of all that ha~ so far been discovered 
respecting the fi'esh-water fishes of North America, which, when pub­
lished, will serve as a basis for future explorations. Its completion 
will be delayed, however, until the preliminary surveys now in progress 
have been finished. 

The States and Territories into whieh the iuvestigationt; were ex­
tended during the year 1888-89 numbered eighteen and are as follows: 
New York, Virginia, West Virginia, North Carolina, South Carolina, 
Tennessee, Kentucky, Georgia, Alabama, Mississippi, Louisiana, Ohio, 
Indiana, Michigan, Iowa, Missouri, Arkansas, and Alaska. The work 
accomplished in each region is summarized below: 

The Hudson River, New York.-That the Hudson River is not a nat­
ural salmon river is probably due in greater part to the fact that an 
localities suiterl to the spawning habits of the fish have been cut·off 
from the nutin river by insurmountable obstructions. The first sys­
tematic attempt to stock the Hudson artificially by the planting of fry 
from the Penobscot River, of Maine, was begun in 1882 and has been 
continued down to date. I!t order to test the utility of these efforts an 
investigation of this river and of some of its tributary streams was 
made during the summer of 1888 by Mr. Fred. J\Iather, of the Cold 
Spring hatchery, New York, under the direction of the U. S. Fish Com­
missioner. 'l'he specific o~jects of this inquiry were to aseertain as 
nearly as possible the number of adult salmon ( Salmo salctr) caught in 
the Hudson Hiver duri11g the previous season; to determine the possi­
bilities of taking salmon eggs ou that river in sufficient numbers to 
warrant the establishment of a temporary station for that puqJose; to 
examine the small streams with reference to their fitness for developing 
the young fish during their river life; and to learn the height and 
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character of the natural and artificial obstructions to the ascent of 
salmon. 

Mr. J\'Iather's report upon the result::; of his observations was. pub­
lished in the Bulletin of the U. S. Fish Commission, vol. vn, for 1887, · 
pp. 409-4~4. In a preliminary statement he describes the plantings 
that were made from 188~ to 1888, inclusive, amounting to over 2,000,-
000 fry and 150 yearlings. These young fish were all liberated in good 
trout streams, chiefly in the Adirondack region of Essex and V\T arren 
counties, N.Y. Several adult salmon were taken in the Hudson River 
both in 1886 and 1887, some of which found their way to tlle markets 
of :New York City. The salmon captured in 1888 could not have 
belonged to later plantings than those of 1884, up to wllich time 
only 864:,600 fry had been placed in the river, and any comparison of 
results should be based upon that number. Mr. 1\father experienced 
considerable difficulty in obtaining information respecting tlle catch 
of 1888, as a State law, passed in 1887, prohibits the taking of salmon 
on the Hudson River except with hook and line. Nearly all of tlle 
fish secured were captured incidentally in the nets of the shad fisher­
men, who were naturally reluctant to testify against themselves or 
against their neighbors. The inquiry, however, finally resulted in a 
record of 134 salmon so obtained, but Mr. Mather estimates that fully 
f(mr times as many were probably taken by this class of fishermen 
alone. Of·the number mentioned, 28 were caught in Gravesend Bay, 
20 in New Y Oi'k Bay, 3 in Princess Bay, 5 along the New Jersey shore, 
and tlle remainder at points along the Hudson River as far up as 
l\Iechanicsville, ~6 having been secured below the dam at Troy. The 
weight of these fish ranged fr·om :> to 26 pounds each, but very few 
weighed less than 8 or 9 pounds. 

As to gathering salmon spawn in New York waters for use in stock­
ing the Hudson River, the above record indicates that there are at 
present only two localities where the prospects are at all favorable for 
obtaining the necessary parent fish, namely, below the dam at Troy 
and in Gravesend Bay. Considering that :these fish are taken rather 
early in the year, it would, however, be necessary to pen tllem until 
the spawning season, and the water of the Hudson River below Troy 
is apparently too warm for this purpose during the summer. Deep, 
cool spots exist between Troy and Mechanicsville, and also at the latter 
place, to which the fish collected in the upper part of the river could 
be transferred, while the hatching station at Cold Spring Harbor, Long 
Island, might be used as the depo-sitory for those captured in Grave­
Hend and New York bays. The number of eggs to be secured in this 
way would probably not be sufficient, however, to warrant the expense 
attendant upon tlw work until salmon lwve hcrome more abundaut 
in the river. 

All tributary streams suited to the spawning liabits of salmon enter 
th~ upper part of the river, and the ascent of salmon to tllem is now 
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prevented by both natural and artificial obstructions. In case these 
obstructions are overcome 1y the building of fishways, there is every 
reason to suppose that the Hudson will in time become a natural salmon­
producing river, a rmmlt which it is very desirable should be consum­
mated. Preliminary steps iit that direction have already been taken, 
mHl it i8 to be hoped that they will soon be followed by morP at'tive 
BWaRlues. The firHt impediment met by the fish in their movement 
up the river has been the State dam at Troy, but this has already been 
provided with a suitable :fishway. The second obstruction is a dam at 
.l\fechanirsville, at the foot of which salmon were seen jumping in 1888. 
Above thiK place there are ten or more falls and dams, the uppermost 
being Roekw·ell Falls, ~t Lucerne, and the most formidable Palmer 
Falls and Dam, at Jessup Lauding. Appropriations have been made 
by ~ew York State for:fishways over the Mechanicsville Dam and over 
the next one, at Fort J\filler. Their construction will open up a con­
tinuous run to Fort Edward, 45 miles above Troy. Here there is an 
old dam which will soon have to be rebuilt, a]}(l in so doing a fishway 
will undoubtedly be added by the owners, a law obliging such construc­
tion no\v being under consideration by the State legislature. Next 
follow Baker and Palmer falls, both of which present many difficulties, 
but it is probable that they can be surmounted, if sufficient monPy is 
nut<le available. It is probable, however, that with the river opened 
np to Fort Edward or Baker Falls, the salmon will fir1d good spawning­
grounds in some of the lower tributaries. :Mr. Cheney, of Glens Falls, 
.... T. Y., L· confident that such will be the case, and his wide acquaintance 
with the region h1 question entitles his views to every consideration. 
The following remarks upon this subject are abstracted from a letter 
written by him since the completion of Mr. Mather's survey: 

The ::\loseskill comes in on the left bank of the Hudson about 5 miles below Fort 
Edward. Above and below it are smaller streams. Snookil1, a goo(l spawning 
stream running back 7 or 8 miles, comes in on the right bank below Moseskill. The 
Battenkill, or '• Lovely Ondowa," is a good trout stream that runs up into Vermont; 
it comes in below Thompson's Mills. Below this is Hoosick River. I believe that 
when the salmon find that the State of New York has not provided a way for them 
over the falls, they will go into some or all of the streams above mentioned, and 
there spawn. I, for one, will feel quite easy about the salmon when the two fish­
ways are built at Mechanicsville and Fort Miller. Without doubt, the salmon have 
spawned in the river below Mechanicsville, and many more ascended. the dam at 
Troy than hm; generally been supposed. The'adnlt salmon evidently tried to get up 
the :Mohawk River, and spawned below Cohoes Palls. 

From )fr. niathPr'H investigation it is, therefore, evident that the 
results of salmon planting in the Hudson River have been very satis­
factory, and promise to repay the outlay of time and money which haye 
been applied to it. With proper legislation, the removal of further 
baniers, and the added efforts of fish-culture, this important stream 
should eventually provide good salmon fishing upon a commercial scale. 
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The Alleglwny 'region of Virginia, lr-.-orth and South Cw·olina, and 
Tennessee.-The investigation of this regioit was conducted personally 
by Dr. Jordan, with the assistance of Prof. 0. P .• Jenkins, of De Pau\Y 
College, Indiana; Prof. B. "'\V. EYermann, of the State Normal School, 
Terre Hante, Ind.; and Prof. S. B . .;\leek, of Coe College, Iowa. Work 
waH begun at Luray, Va., .July ~.3, and continued until September 8, 
when high water in thr rivers preventcrl. further seining. The ~nrvey 
had referenre to the two general river systems, one flowing into the 
Atlantic Ocean between Chmmpeake Bay ai1d the Santee River, the other 
into the Ohio River, and in many instances operations were continued 
down the river courses a com;iderable distance toward the coast. 

The following rivers of the Atlantic drainage~ere examined, namely: 
The Shenandoah, a tributary of the Potomac River; the James River 
and several of its tributaries; the Dismal Swamp, Elizabeth River; the 
Blackwater, a tributary of the Chowan River; the Staunton, one of 
the main branches of the Roanoke River, in 1\fontgomery and Hoanoke 
counties, Virginia; the Tar River, a tributary of the Pamlico; the 
Neuse River and seyeral of its tributaries; the Haw RiYer, a tributary 
of the Cape Fear; the upper waters of Great Pedee River; the Santee 
River and many of its upper tributaries. In the Ohio River drainage, 
the streams examined were several tributaries of the Kanawha l~iver 
in Virginia, of the Hoh;ton l{.iver iu Virginia and Tennessee, and of 
the French Broad River in North Carolina. The total number of sein­
ing stations was 54. 

The collections obtained were transmitted to the University of Indi­
ana, where they were studied by Dr. Jordan, whose report upon the 
inquiry bas been published in the Bulletin of the Fish Commission for 
1888.* The limited time that could be given to the investigation, con­
sidering the wide area which it covered, prevented the party from pay­
ing attention to other subjects than the fishes, with some reference to 
the physical chara~teristics of the rivers. Dr. Jordan's paper is one of 
the most comprehensive and valuable contributions of its kind that has 
yet been published anywhere, and will prove of great interest both to 
fish-culturists and to the fishermen of the region which it describes. The 
subJect is treated by river systems, and under each beading is given a 
brief account of the physical features of the main river and its tributa­
ries as determined at the localities visited, followed by a list of the 
fishes taken, with notes upon their habits and special habitats. Several 
new and little-known species and varieties are also discussed at greater 
length. The new species were described in a preliminary paper which 
bas been printed by the U. S. National Museum.t 

*Report of explorations made dnring 1888 in the Alleghany region of Virginia, 
North Carolina, and Tennessee, and in \Yestern Indiana, with an account of the 
fishes founcl in each of the river basins of those regions. By David Starr .Jorclan. 
Bull. U. S.-Fish Commission, VIII, 1888, pp. 97-173, plates VIII-XV. 

i Descriptions of fonrteen new species of fresh-water fh;hes collected by the U. S. 
Pish Commission in the snmmer of 1888. By Da,vicl Starr .Jordan. Proc. U. S. Na­
tional Mnseum, "XI, 1888, pp. 351-362, plates XLIII-XLV. 
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The Upper Ohio River and its tributaries.-During August, 1888. Dr. 
Jathes A. Henshall and Prof. Charles H. Gilbert, of Cincinnati, made 
an ichthyological reconnaissance of the Ohio River and its tributaries 
between :l\Iarietta and Cincinnati, Ohio, in the joint interests of the 
U. S. Fh;h Commission and the Cincinnati Society of Natural History. 
For the conduct of this exploration the Hon. ~icholas Longworth, of 
Cincinnati, placed his steam yacht .ilfinx, with its crew of six men, at 
tbe disposal of Dr. Henshall, an act of liberality which was much ap­
preciated. Rainy weather, causing unmmally high wa~er for the sum­
mer season, greatly interfered with operations and curtailed the antici­
pated results. The streams explored were the Ohio River at numerous 
places, the lYinskingum, Little Miami, and Hocking rivers, and Rac­
coon, Brush, and White Oak creeks, in Ohio; the Kanawha and Guy­
andotte rivers, in West Virgini~; aud the Big and Little Sandy rivers 
and Kinnikinnik and Tygert creeks, in Kentucky. Nearly 100 species 
of fishes were obtained, a few of which had not previo~u;ly been re­
corded from those waters. 

The most abundant species observed in the Ohio River were the 
channel catfish (Ictalurus p~mctatus),.red-horse (Jfoxostorno,), buffalo 
(Ictiobus), carp sucker ( Garpiodes), fresh-water drum (Aplodinotus 
grunniens), toothed herring (Hyodon), gizzard shad (Dorosoma cepe­
diannm), and skipjack ( Glltpea chrysochloris). Pike perches or Ohio 
salmon (Stizosterlion), newlights (Pomoxis annularis), black bass, chubs, 
and shiners were also common. The catfishes, suckers, buffaloes, red­
horses, and white perch .(drum) sell well in the markets, and appear 
to be esteemed as food in all the towns along the river; the pike perch 
(Ohio salmon) and the black bass rank highest among the river fishes, 
but are not caught in sufficient quantities to supply the demand. The 
fishermen have shanty boats at the mouths of all the smaller streams. 
They use fyke"nets, drag seines, and trot lines, and have no difficulty 
in selling all the fish they catch. 

The Muskingum is a swift, beautiful stream, fl. owing through one of 
tbe most attractive and fertile valleys of Ohio. Its banks are well 
wooded with gigantic elms, maples, beeches, and sycamores. The river 
has a rocky bed with many rapids, but it is navigated for a hundred 
miles by means of locks. The party proceeded up the river some 60 
miles, to within a short distance of McConnelsville, passing through 
six locks. They explored the main stream at the foot of the dam at 
each lock, and a few of the small tributaries. The yoimg of the black 
bass and pike perch were quite abundant, showing that favorable 
resnlts have attended the stocking of these streams by the Ohio Fish 
Commission. In the Kanawha River the red-horse, carp sucker, drum, 
and skipjack were again found to be the most abundant, with the pike 
perches, gars, and sunfishes less numerous. The waters of the Little 
Kanawha were so impregnated with petroleum that fish life seemed to 
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·be entirely absent. In the Hocking, Raccoon, BruRh, an<l vVhite-oak 
creeks; in Ohio, were found the usual rh'er minnows and. {Ltrters, w1'th 
the young of the larger river fi~hes, but the creek species were driven 
far up the streams by the unusually high water, and no favorable places 
for seining could be discovered. In the Big and Little Sandy, Kinni­
kinnik, and Tygert creeks, in Kentucky, new lights, black bass, pike 
perches, and sunfishes were quite abmuhint, as these streams have 
more fall and a swifter cunent than those on the Ohio side. In Little 
Miami River the trout perch (Percop.sis gnttatns) was common, as it 
was also in the Muskingum. Dr. Henshall thinks these are the first 
instances of its having been taken in southern Ohio, as it was hitherto 
supposed to be pecuhar to the Great Lakes. It is possible that it has 
found its way to the Ohio basin through the canals. 

Indiana.-Earlyin September, 1888, Prof. B. W. Evermann began the 
investigation of certain areas in western Indiana whose fishes had not 
previously been studied, continuing the work until cold weather inter­
fered. He was assisted by Mr. C. H. Bollman and Mr. A. J. Woolman. 
The following rivers were examined: St. Joseph River, between Mis­
hawaka and South Bend; Yellow River at Plymouth; Upper \Vabash 
River, on several of its tributaries; Lower Wabash River and its tributa­
ries; Lower Ohio River, near Eva1~ville and Mount Vernon; and White 
River, at Spencer and Cataract. An account of the results of this in­
quiry has been included in Dr .. T ordan's report on the Alleghany region 
of Virginia, etc., referred to above . 

.. Michigan.-An examination of the lakes and rivers of Michigan was 
begun in 1885 by the fish commissioners of that State, the object of the 
same being to ascertain tlre results of previous efforts in Rtocking those 
waters and their suitability for different kinds of food-fishes. A small 
party, composed of regular employes of the State commission, has been 
assigned each summer to this field work, and an account of its re­
searches down to 1888 will be found in the Seventh and Eighth Bien­
nial Reports of the Michigan Fish Commission, published in 1887 and 
1888. Not having had the services of a profe8sional naturalist, the 
results have hitherto been incomplete from a biological standpoint, 
but by arrangement with the U.S. Fish Commission 1\ir. Charles H. 
Bollman, assistant in the University of Indiana, was designated as 
ichthyologist during the season of 1888. He was in the field from ,July 
10 to August 19, when the investigations practically ended. The local­
ities examined, arranged according· to river basins, are as follows: St . 
• Joseph Ba,c;in: Long, Austin, Indian, Gourd Neck, Rawson, and How­
ard lakes in Kalamazoo County. Krdamazoo Basin: The main river at 
Battle Creek and Marshall, Cognac, St. Mary's, Barnum, and Payne 
lakes, Upper and Lower Brace lakes, and Lyon Lake in Calhoun County. 
Elk Basin: Torch and Clam lakes, Rapid River and Spencer Creek in 
Antrim County. 
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In his report* Mr. Bollman briefly describes the physical charac­
teristics of the several lakes, including their temperature at the :;;m·­
face alHl bottom, and notes the distribution of the species collected, 
which number 53. On account of its northern position, Michigan ha~, 
he RtateR, comparatively few kinds of fishes, and as all the water:-; 
examined in 1888 had CRRentially the Same physical feature~ the list 
which he presents wa:-;, necessarily, a small one. The bottoms of the 
lakes were found to consist chiefly of fine mud or pulverent vegetable 
matter. Reference iR made to the food of 23 species, which exhibited 
little diversity in that respect. 

Iowa.-In t]J.e autumn of 1888, after the close of the Virginia explora­
tions, Prof. S. E. Meek, whose residence iR in Cedar Rapids, began the 
preparation of a report upon the fishes of Iowa, which will necessitate 
tbe .examination of many localities where no collections have yet been 
made. This work will be continued from time to time, as his college 
duties will permit. In 1888 it was limited to Cedar River and its tribu­
tarim;, chiefly in the neighborhood of Cedar Rapids. 

Jlfissourl andArlcansas.-'rhe proposed establishment of a new hatch­
ing station at Neosho, in the Ozark region of Missouri, made it desirable 
to examine with some care the different streams in that vicinity. The 
services of Prof. C. H. Gilbert, of the University of Cincinnati, and of 
Prof. S. E. l\'leek, of Coe College, Iowa, were secured for that purpose, 
and the work was begun about the middle of July, :388. The former, 
however, having been severely prostrated by malarial fever early in the 
season, the inquiry had to be deferred until the summer of 1889, when 
it will be taken up by Prof. lYieek. The country about Neosho is chiefly 
drained by tributaries of the White River, but .it is intended to extend 
the examination to the Osage River in Missouri, and the Arkansas and 
Washita rivers in Arkansas. 

Alabama.-The investigations in Alabama were begun in the first 
part of May, 1889, and were continued a little over one month. The 
party consisted of Philip H. Kirsch, Everett 0. Jones, and "'\Villiam M. 
Andrews, all students in the Univer~ity of Indiana. Before reaching 
Alabama collections were made in Lake Pontchartrain, La., and in 
Biloxi Bay, Ocean Springs Bay, and Fort Bayou, Miss. In Alabama 
the explorations coverNl the greater part of the State, the number of 
places visited being iudieated in the following summary: The Tennes­
see River and nine of its tributaries; the Alabama River and eleven of 
its tributaries; the Escambia River and eight of its tributaries. Prof. 
Charles H. Gilbert, who has reported upon the results of this expedition, t 

.. A report upon the :fishes of Kalamazoo, Calhoun, :tnd Antrim counties, Michigan. 
obtained in <?_onnectio with the investigations of the Michigan Fish Commission 
during the summer of 1888. By Charles H. Bollman. Bull. U. S. Pish Commission, 
vol. vm, for 1888, pp. 219-225. 

t Report of explorations made in Alabama during May and .Tune, 1889, with notes 
upon the :fishes obtained in the bend of the Tennessee, the Alabama, and tl1e Escam bia 
rivrrs, aml <lescriptionR of three new i'lpecies. By Charles H. Gilbert. Bull. lT. S. 
'Fish. Com., 1.x, for 1889, pp. U3-166. 
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states that with the exception of the larger river :fishes, which were 
not obtafned, the list of species presented is probably approxi­
ma~ely complete for the bend of the Tennessee RiYer, in the north­
ern part of the State, but additional collections are still needed 
from the Alabama River. The examinations made in the bend of the 
Tennessee were chiefly noteworthy as showing the presence in tue 
clear, cold, spring-fed tributaries of that portion of the river, of an un­
expectedly large number of species characteristic of the head waters of 
the French Broad and Holston rivers, which were studied by Dr. Jor­
dan during the summer of 1888. Prof. Gilbert also includes in his 
pa1)er the results of explorations made by himself and. Prof. Joseph 
Swain, in 1884, anrl by (Jordan, E'\Termann, and Bollman, in 188G. The 
number of species recorded from each river ba~in is as follows: The 
Tennessee River, 74 species; the Alabama River, 49 species; the Es­
cambia River, 38 species. 

Georgia.-In the latter part of June, 1889, Mr. Charles H. Bollman 
and 1\Ir. Bert Fesler, both of the University of Indiana, began an 
investigation of the lowland region of Georgia. It was intended to 
continue the inquiry until about the middle of August and to extend it 
into the State of Florida. Mr. Bollman, however, was taken sick with 
dysentery fever at "\Vaycross, Georgia, ou (July 4, and died on the 13th of 
the same month. The work was therefore abruptly terminated. Mr. 
Bollman was a recent graduate of the University of Indiana, where he 
was held in high esteem. Under the careful training of Dr. Jordan, he 
had acquired great proficiency as an ichthyologist and in other branches 
of zoology, having published several important papers on fishes and 
on the more obscure group of 1\fyriapods. He gave promise of a bright 
and useful future and in a few years would, undoubtedly, have taken 
high rank among American naturalists. His loHs is severely felt b~ 
the Fish Commission and by his many friends. During the short 
time this party was in thP :field, collections were made in Brier CrPek, 
at Waynesboro; in a small creek in the southern suburbs of Savannah; 
in the Ogeechee River and one of its tributaries and in Buckhead 
Creek at 1\Iillen, and in the Satilla River at vVaycross. Thirty-one 
species of fishes were obtained, including one new form, Opsopf£odus 
bollnwni Gilbert. The results accomplished have been described by 
Prof. C. H. Gilbert.* 

Alaskan salmon rivers.-The great decrease in the production of the 
salmon fisheries of the Pacific coast between San Francisco and Puget 
Sound, during the past few years, has caused the salmon-packers of 
that region to turn their attention toward Alaska, where several species 
of the Salrnoniclre occlu in extraordinary abundance Large and fully 
equipped salmon canneries have already been established at many 

"Notes on fishes from the lowlands of Georgia, with a description of a new species 
( Op8opceodu8 bollmani). By Charles H. Gilbert. Bull. U.S. Fish Com., vm, for 1888, 
pp. 225-229. 
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places in that territory, and an important and profitable industry has 
thereby gained a strong foothold in what is otherwise almost a primi­
tive wilderness. In 1880 there were 36 of these canneries, 4 of which 
were located in Bristol Bay, 8 on Kadiak Island, 2 on Afognak Island, 
5 on the east side of the .Alaska Peninsula, 2 in Cook Inlet, and the 
remainder farther south along the coast. The total amount of capital · 
invested was about $4,000,000, while the output for the year was vahwJ 
at about $3,000,000. The resources of the Alaskan rivers in respect to 
this product have been com;;idered by many persons, the fishermen and 
canners especially, to be practically inexhaustible, and such might be 
the case were the fishery conducted in a judicious manner and the 
habits of the salmon not materially interfered with. .Many of the rivers, 
however, to which the salmon resort in great numbers, and which are 
conveniently locate<l for the business, have short courses and compara­
tively shallow water near their outlets at times of low tide. In streams 
of this character the fish can readily be brought mor~ directly under 
the control of man than in the longer all(l larger rivers in which the 
fishery has hitherto chiefly been carried mi. The fishermen have been 
quick to recognize this ad vantage in devising means of capture, the 
most formidable and destructive of which have been traps and other 
forms of barricades reaching partly or entirely across the river. Meet­
mg such a, barricade the salmon congregate below it, and, still impelled 
by the breeding impulse to continue the ascent, remain entirely at the 
mercy of their captors, who can remove them with little trouble and 
at slight expense. To what extent this practice is now indulged in is 
not precisely known, and, we are, therefore, justified in supposing that 
only a small proportiqn of the fisheries are thus maintained, but a 
number of instances of gross misuse of the natural privileges have 
been reported, and as the canneries in any one locality increase in 
number the abuses are said to multiply. 

The salmon interests of Alaska are actually of greater value than 
the sealing, and by proper management they can be made more per­
manent, but with unrestricted license they will as rapidly be destroyed. 
A knowledge of the habits of the salmon, joined with past experience 
in regard to the fisheries which they have provided, establishes the 
faet that this very important food product is also one of the easiest to 
exterminate, and should be well cared for. 

During the winter of 1888-89 the attention of Congress was called to 
the salmon question in Alaska by residents of the Pacific Coast, who 
made an earpest appeal for immediate legislation to protect this source 
of industry before the rivers had become depleted. In compliance 
with their request the following act was passed and became a law on 
l\Iarch 2, 1889 : 

AN ACT TO PROVIDE FOR THE PROTECTION OF THE SALMON FISHERIE$ OF ALASKA. 

Be it enactecl by the Senate and Ho!tseof Representatives of the United States of Arnerica 
in Congress assembled, That the erection of dams, barricades, or other obstructions in 
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any of the river'i of Ahtska, with the purpose or reRult of prc,·enting or impeding 
- the ascent of salmon or other anadromons species to their spawning-grounds, is 

hereby declared to l>e unlawful, and the Secretary of the Treasury is hereby author­
ized and directecl to Pstal>li~h such regulations ancl surveillance as may he necessar)· 
to insure that this prohibition is strictly enforced and to otherwise protect tht' 
salmon fisheries of Aln'ilm; and ev<'L'Y p erson who sh~tll b<~ fomHl gnilty of a viola­
tion of the prm isions of this section shall lw fmcd not lcsR than two hun<lrP<l a111l 
ti fty dollars for each day of the continnmwe of Rnch ohstrnction. 

SEC. 2. That tbe Commissioner of FiHh ~nd Fi::;herics is hereby empow<'Ted :mel 
directecl to institute an investigation into the habits, abnn<lance, and llistribntion of 
the salmon of AlaRka, as well as the present cotHlitions and mcthotls of the fiBheries, 
with a view of reconunen<ling to Congress such additional legislation as may be 
necessary to prevent the impairment or exhaustion of these valuable fishcrics, and 
placing them under regular and permanent conditions of production. 

In accordance with the provisions of section 2 of thiR act, the U. S. 
Fish Commissioner made arrangements to undertake the investigation 
therein directed during the summer of 1889. No specific appropriation 
having been made for that purpose, the expenses of the expedition 
were provided from the general appropriation. A party of four per­
son~; was organized to conduct the field work, the charge of the same 
being confided to Dr. Tarleton H. Bean, the ichthyologist of the Fish 
Commission, a well-known authority on Alaskan fishes and personally 
acquainted with the region to be studied. His associates were Mr. 
Livingston Stone, fish-Cnltnrist, Mr. Franklin Booth, topographical 
engineer, and 1\Ir. Robert E. Lewis, rodman and general assistant. 
With the exception of 1\fr. Booth, these persons were all regular em­
ployes of the Commission. Dr. Bean left Washington in June, 188H, 
but the p~trty was detained in San Francisco until July, through in­
ability to obtain the necessary transportation, there being no regular 
line of steamers to that part of the Alaskan coast where they were to 
go. This exploration belongs, therefore, to the next fiscal year, but 
the plans and objects of the trip may be briefly stated here. 

Kadiak and Afognak islands were selected as requiring first atten­
tion, as the greatest dauger from overfishing had been reported from 
tho~e plaeeR. In case the time permitted, the work was to have been 
extended subsequently to Cook Inlet, but the season proved too short 
to inchHle that region in the scheme of operations. The observation:-; 
of the party were to r<"late to the natural history of the salmon and 
their associated species, and the physical characteristics of their envir­
onment; the methods, statistics, and conditions of the salmon fishery; 
and the necessities and advantages of Alaskan waters for the artificial 
propagation of salmon. I«rom the results obtained, it was expected to 
determine the extent and causeR of any injury that had been done, and 
the proper remedies to apply, whether through legislation or through 
the aid offish-culture. 
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PHYSICAL INQUIRIES. 

Ph,vsical inquiries of one kind or another form a part of nearly all 
the field work that is carried ou, and reference to them ha8 been made 

' under several other heading~:;. Temperature and density observations 
are taken frequently by all the vessels in connection with their dredg­
ing and sounding operations at sea, principally at the Rurface and 
bottom, but to some extent also at intermediate depths. The arrange­
ments made a number of years ago with the Light-House Board and 
Signal Service for continuous temperature records at certain of their 
stations still continue with satisfactory results, but the number of sta­
tions used for that purpose is much smaller now than formerly. Through 
the courtesy of the Southern Pacific Railroad Oompany similar obser­
vations are also taken at the railroad crossings of several of the large 
western rivers. The number of permanent stations in operation has 
proved totally inadequate, however, to accomplish what is most de­
sired, namely, to determine the precise relations of temperature to the 
movements of migratory fishes, the isotherms corresponding witll the 
advance schools. This subject has been partly worked up with respect 
to the shad, mackerel, and menhaden, but further data are required 
before definite conclusions can be reached. In case the laws which gov­
ern their; movements can be fully demonstrated, it is rational to suppose 
that the arrival of any pelagic or anadromous fishes upon the sea-coast 
or along a nver course may to some extent be anticipated and the fish­
ermen be given warning of their near approach. The difficulties iu the 
way of such a fortunate solution of this problem may be insurmount­
able, but as yet the matter has not been fairly tested, and it is only 
recently that the proper course to be pursued has been thoroughly com­
prehended. 

The temperature stations of the .Ligllt-House Board, the Signal Serv­
ice, and the Southern Pacific Company furnish continuous series of 
observations, which are taken twice daily at the light stations, and once 
a day at the others, the reports being submitted monthly. The light 
~:;tatious are chiefly in more or less exposed positions; those of the 
Signal Service in harbors, and those of the Southern Pacific Company 
at river crossings, aH before explained. The names and locations of the 
stations which furnished information during the year are as follows: 

TE.:Ill>ERATURE STATIONS OX Tim ATLANTIC COAST. 

Statiu11s of the Liyht-Hou8e Sen·ioe: 
Coast of Maine: Petit l\Ianau I~:>iaud, ~fount De~:>ert Rock, N atinicus H.ock, 

Seguin Island, Boon !Rland. 
Coast of Ma~:>sachusetts: Race Point, Pollock Rip light-~:>hip, Nantucket New 

South Shoal light-ship, Cross Rip light-ship, Vineyanl Sound light-ship. 
Coast of Rhode Isbnd: Brenton Reef light-ship, Block Island southeast light. 
Long Island Sound: Bartlett Reef light-ship, Stratford Shoals light-ship. 
Coast ofNew York: Sandy Hook light-ship. 
Coast of New Jersey: Absecon Inlet, Five Fathom Bank light-ship. 
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Stations of lhc Li[!hi-House Scn•ice-Coutinued. 
Delaware Bay: Fourteen Foot Bank light-ship. 
Coai'lt of ViTginht: ·winter Quarter Shoal light-ship. 
Chesapeake Bay: Point Lookout, ·windmill Point, Stingray Point, Wolf Trap 

Bar, York ~pit. · 
Coast of North Carolina: Bodys Island, Cape Lookout, Frying Paul::ihoallight­

ship. 
Coast of South Caroliu~t: Rattlesuake Shoal light-ship, :Martin'::; Imlu::;try Shoal 

light-ship. 
Coast of Florida: Fowey Rocks, Carysfort l~cef~ Dry Tortugas. 

Stations of the Signal ServiCl! : 
Eastport and Portland, 1\le. 
Boston and Nantucket, 1\la:::;s. 
New York City, N. Y. 
Charleston, S. C. 
Key West, Cedar Keys, and Pensacola, Fla. 

~tations of the Fish Cornrnission : 
\Vood's Roll, Mass. 
Fort \Vashington, Potomac River, Md. 
Washington, District of Columbia. 

TEMPEHATURE STATIONS ON THE l'ACIFIC COAST AND SLOPE. 

Stations of tJte Signal Service: 
Portland, Oregon. 

Stations of the Sm~thern Pacijic Company : 
Colorado River at Yuma, Ariz. 
Sacramento River, at Tehama and Yolo Bri<lges, Cal. 
San Joaquin River, at the Upper and Lower Hailroad Crossings, Cal. 
King River, at Kingsbury, Cal. 

Among the rivers the Potomac is best provided with observing sta­
tionsj there being one at Fort Wa~hington and another at the city of 
Washington, both operated by the Fish Commh;sion, in addition to 
those above enumerated fcom Chesapeake Bay. It would add · greatly 
to the value of the results-if other important rivers could be as well 
supplied. Unfortunately, there are no stations at exposed positions on 
the Pacific coast, where arrangements have yet to be made for the 
study of temperature variations. 

In Section III of the Fisheries and Fishery Industries of the United 
States, published in 1887, the writer presented a fir-;t report upon the 
results of observations made at the light stations on the Atlantic coast 
during the years 1881 to 1885, inclusive, the curves of temperature at 
each locality being plotted separately for each year on graphic charts. 
A more complete report, for which all the records dowu to date are 
being combined, is now in course of preparation. 

The observations above discussed have reference chiefly to the shore 
waters and the river~, although a few of the light-house stations are 
located somewhat oft' the shore, in exposed positions. The (lata de­
rived from those source~ cau not, therefore, have much beariug upon 
the movements of pelagic fishes uutil they actually approach the coast. 
It is impracticable to establish permanent temperature stations in the 
open sea at a di:::~tance from the laud, owing to the depth of water and 
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the expeu~e of maintainiug a sufficient number to afford apprPciable 
results. Recourse mnHt be had to other means for obtaining that infor­
mation. The Fish Commissi(m vessel~ are all provided ·with thermome­
ters and density apparatus of the most apprcived patterns, but hitherto 
these have been regarded rather as accessories to the dredging and 
fishing outfit, and the temperature andspecific-gravityobservationshavc 
been supplemental to the collecting work. Consequently these observa­
tions have not been carried on systematically, either at :fixed stations or 
aloug definite lines, and the records are of little value for determining 
the temperature and density variations in any special region. Until this 
subject has been studied in a thoroughly comprehensive way, we can 
not expect to make any advancement toward the explanation of those 
mysterious laws which govern the arrival and departure of pelagic 
fishes. Observations taken at the surface and bottom only are inade­
quate for the purpose. They must be carried through successive 
depths of water, being most numerous at those levels where the varia­
tions arc most pronounced and the changes most fi·equent. 

The investigations made by the steamer Albatross, between 1883 
and 1881, have furnished the clearest insight into the physical char­
acteristics of the waters off the Atlantic coast of the United States, 
especially south of New England and Long Island, where the greatest 
amount of work was doue, and yet her observations are altogether 
incomplete for the purposes set forth above. The superficial relations 
of the Arctic current, flowing southward along the coast, and the Gulf 
Stream, flowing northward on the outer side, are generally understood. 
The serial temperatures taken by the Albatross show, however, that 
the transition from warm to cold water is not uniform at all depths 
a~d at all times, the .An~tic current tending to indent the Gulf Stream 

. on its inner face, producing in the same section very unequal bands of 
temperature, and indicating superimposed currents flowing in opposite 
directions. Another feature demonstrated by the Albatross was, that 
the border of the continental platform where the slope begins is partly 
bathed by the warmer waters pertaining to the Gulf Stream belt. Thus 
a somewhat tropical fauna is carried far northward, occupying a rather 
narrow zone between the cold water covering the inner surface of the 
platform and that which characterizes the deeper portions of the ad­
jacent ocean. Here also was the habitat of the tilefish (Lopholatilus 
chammleonticeps), whose sudden exterrniuation in the spring of 1882 
gave additionallH'oof that the conditions which prevail in this region 
are unRtable and fluctuating. The facts are insufficient to explain 
those conditions, but they indicate an interesting and perplexing prob­
lem in the solution of which important practical results may be antiei­
pated. rrhe principal pelagic fishe~ make their appearance from the 
direction of the Gulf 8tream, movi.ug inshore and northward as the 
season advances. With what hydro-isotherm is the approach of each 
species coincident, and do the movei?-ents of those isotherms correspond 
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with changes iu the surface and atmospheric conditionli which may be 
kept constantly under observation~ 

Plans were proposed sometime ago tor running lines of observing 
stations across the mackerel region off the New England coast, with 
the object of obtaining several vertical sections to show the distribution 
of the bands of temperature, but owing to the press of other work they 
had to be indefinitely postponed. The subject was again brought up 

,in the autumn of 1888 by Commissioner McDonald, who, after determin­
ing upon the character of results desired, referred the matter to Prof. 
\Villiam Libbey, jr., of Princeton College, to elaborate the details, the 
latter also having expressed his willingness to direct the investigations 
during the summer of 1889. The schooner Grampus was selected for 
making the experiments, and was thoroughly equipped for that purpose. 
It is intended that the work shall be carried on during tlie months of 
July and August. 

During .1\.pril and May, 1889, a series of density observations was 
carried through Chesapeake Bay from Baltimore southward, by Dr. C. 
F. Hodge, of Johns Hopkins University, witli the view of obtaining 
data for comparison with the observations previously made on the 
oyster-grounds of Providence River and Long Island Sound. This 
work was incidental to a natural-history cruise conducted by students 
of the university. 

Demands are frequently made upon the Commission for copies of the 
unpublished records of ocean temperature by persons interested in the 
study of climatology and of the health of seacoast towns, indicating 
~hat the value of those observations is not confined to fishery matters. 
All such requests have been complied with. 

Acknowledgments are due to the Cllief Signal Officer, U. :::). Army, 
for the testing, gratuitously, of the delicate thermometers used in con­
nection with the marine investigations. 

THE WOOD'S HOLL STATION. 

This station is one of the largest and most important of the Fish 
Commission, and is adapted to the needs both of scic:1tific investiga­
tions and of fish-culture. Its location is excellent for both of those 
branches, being in the center of extensive marine fishing-grounds, whose 
threatened depletion first attracted the attention of Prof. Baird, and 
lying adjacent to the pathway of such well-known pelagic species as 
.the mackerel, bluefish, and menhaden. The causes whi~h led to the 
establishment of the station have been recorded in previous reports, as 
have also the incidents connected with its construction and equipment. 
During its first summer, that of 1871, the Fish Commission made its 
headquarters in this quiet little village, while its members found occupa­
tion in studying the surrounding fisheries whose unfavorable condition 
had occasioned much alarm. The results of that fi~hery inve~tigatio~, 
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the first founded upon a scientific basis, were more than local in their 
effect, demonstrating, moreover, that precise methods of observation 
and deduction might be made as beneficial for this industry as for the 
kindred ones of agriculture and mining. The second year fish-culture 
was taken up as an adjunct in the replenishment of impoverished 
fishing-grounds in fresh water, but the work of explora~ion along the 
seaeoat:~t was continued and its scope enlarged. In the summer of 1872 
the headquarters ·were at Eastport, ::\Ie., the center of the herring and 
of other important fi8heries; in 1873 they were transferred to Portland, 
}I e., and in succeeding years to Noank, Conn., vV ood's Roll for a second 
time, Salem, Halifax, Gloucester, Provincetown, and Newport, ending 
with the latter place in 1880. 

Down to the last-mentioned year, while the apparatus employed was 
the most perfect then available, the means for using it were more or 
less crude and were improvised for the occasion. The vessels were 
mostly small and not Hnitable for long trips, especially away fi.·om land, 
making it a<lvisable to ehauge the base of operations from time to time 
until the building of the steamer Fish Hawk in1880. The importance· of 
extending the inquiri'es to the offshore banks was made evi<leut in that 
year by the researches in the tilefish region, and the pr~ject of build­
ing· a larger sea-going steamer for that class of work brought with it 
the question of a permanent station where the vessels eoul<l find a 
rendezvous and the working party proper accommodations for their 
studies. Experiments in the propagation of cod had also been suffi­
cieutly advanced to indicate the utility of extensive operations in that 
respect. To join forces and build a station whieh should answer for all 
the:..;e purposes seemed most expedient, and this was the course pur­
snell. Some of the reasons for selecting Wood's lloll as the site were 
t.he freedom of its waters fl'om contamination aud their high salinity 
(the strong tidal eurrents insuring a perfect circulation), and the 
somewhat temperate wiuters-the season when the cod work lllust be 
undertaken. At this point, moreover, several important species whose 
distribution is to the south of Cape Cod could be obtained, and a much 
greater scope could be given to hatching operations. 

The essential features of the Wood's Roll Station are the large build­
ing serving as a hatchery and laboratory, the pump house or water 
tower, and the adjacent basins for the storage of living fishes. Besides 
these there is a dormitory for the assistants (the town itself affording 
insufficient accommodations for them), an ample coal Rhed, a storehouse, 
and well-constructed wlun·\res for the mooring of the vessels. The first 
building \vas completed in 1884, the last in 1886. 

During the lifetime of Prof. Baird, the steamers Albatross and Fish 
Hawk and the schooner Grampus made this place their headquarterH 
during the warmer months, while engaged upon the survey of the 
northern fishing-grounds, returning after each cruise to deposit their 
load of specimens, to report tbeir observations, and to replenish their 
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supplies. Many assistants skilled chiefly in the line of systematic 
zoology were required to care for the material brought in and to deter­
mine its character and bearing, but specialists in other branches were 
also present. 

In the autumn of 1887 the Albatross started on its voyage to the Pa­
cific coast, and subsequently the Fish Hawk was assigned to the inves­
tigation of the oyster-grounds. The withdrawal of these vessels from 
their customary summer grounds necessitated for a time the abandon­
ment at the Wood's Roll Station of that class of inquiries for which 
their researches had so liberally provid3d. During the summer of 1888 
the scientific laboratory was, therefore, chiefly utilized for the study of 
problems relating to the local fauna, the most practical being those 
which bore upon the embryology and life histories of useful fishes. The 
importance of such inquiries at the present time is especially great, in 
view of the efforts now being made to increase the fish supply along 
that portion of the coast. Of the daily habits of marine fishes very 
little is yet known, and the details of their embryology and later de­
velopment have still to be explained with the majority of useful species. 
As our knowledge of the life history of each species becomes more per­
fect, its artificial culture becomes easier, and larger results are secured 
with less trouble and expense. Knowing the requirements of an egg 
for successful incubation, the appliances for hatching can be accommo­
dated thereto and the mortality greatly lessened, while the young may 
be released in a more healthful and vigorous condition. Knowing the 
natural habits of the embryos, they may be planted more judiciously 
where the food and physical conditions are most suitable, and arrange­
ments may be made in many cases for their feeding and rearing in eon­
finement until they reach a size where their instincts and activity enable 
them much better to search for food and to escape their enemies. Sim­
ilar studies are equally important for the lawmakers, affording them the 
information necessary as a basis for legislation regulating the fishing 
season and the methods of fishing to be permitted. 

Researches of this character have always been encouraged at the 
Wood's Roll Station, but they have never been carried on there so ex­
tensively as during the summer of 1888. The small amount of money 
available for these inquiries permitted of the employment of only a few 
temporary assistants, and it was therefore, necessary to resort to tlie 
same measures which had prevailed in former years. The services of a 
number of volunteers were readily obtained in consideration of the facili­
ties for work afforded by the laboratory, and properly qualified applicants 
for the remaining tables were allowed to be in attendance. While it is 
neither possible nor expedient in all cases to limit the investigations of 
such volunteers to subjects of immediate practical utility, their studies 
are nevertheless essential to the work and afford results which con­
tribute in very great measure to its success. It is often impracticable to 
obtain the eggs of economic species at the time when the student is aql~ 
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to conduct his observation~, and, moreover, the eggs of some are so 
opaque or so minute as to make their study difficult. The eggs of 
kindred and non-commercial forms may then be utilized to good advan­
tage, and their history may explain the facts desired. The teachings of 
morphology and histology, as well as of physiology, are equally essential 
to the interpretation of many questions which constantly tax the inge­
nuity of the breeders of aquatic animals, and it is only upon the broadest 
basis of biological deductions that their operations can be conducted 
intelligently and successfully. 

In spite of these facts, the Government contributes nothing toward 
the compensation of those specialists whose time is not expected to 
yield a more or less direct gain. They are accorded such facilities as 
remain after the Fish Commission representatives have been provided 
for, and their good work is chiefly carried on mtder the stimulus which 
actuates the genuine seeker after truth. 'l'hey are mostly professors 
and students in scientific institutions, who devote their vacation time, 
in such manner as they are best fitted, to the general advancement of 
knowledge. To the unselfish labors of men of this stamp and to their 
discoveries of great fundamental principles are largely due not only 
the development of fish-cnltnralmethods, but of many important mod­
ern industries. The expediency of extending opportunities for research 
to this class of students is undeniable, and were it possible to offer 
still more substantial aid, the results would fully justify the means, as 
has been recognized in other branches of the Government service. By 
the payment of smaU salaries during about three months of each year 
a very able staff of workers could be organized, and under competent 
supervision their inquiries could be directed in the most appropriate 
channels. 

The facilities of the Wood's Holl Station for observations and experi­
ments respecting marine animals are unsurpassed elsewhere in this 
country, and probably also in Europe, except by the famous Naples 
laboratory. In the l~rge laboratory building, the lower story has been 
specially fitted up for hatchery purposes, and contains the most ap­
pr<lved appliances adapted to the propagation of marine fishes. These 
are at the service of the biological student who desires to trace the de­
velopment of any set of eggs, permitting him to keep them constantly 
in view under the most favorable conditions afforded by a perfect sys­
tem of water circulation. In the same room there is a larger series of 
aquaria and tanks, designed for the storage of embryo fishes while 
awaiting distribution, but avail.able also for observations upon the 
growth and habits of any marine forms. The second story has been 
furnished chiefly in the interest of biological inquiry, being divided 
into several rooms, one of large size, the others suited to the require­
ments of one or two workers each. Salt water is distributed around 
the entire story by means of hard-rubber pipes having outlets at e~ch 
window, where aquaria] antl study tables are provided. Larger aquaria 
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occupy the center of the main room, which is also supplied with other 
necessary conveniences for this branch of work. In the upper story 
there is a physical and chemical laboratory and a photographic studio. 
In front of the station are three basins of water, two of which are en­
tirely inclosed, the third having an opening on one side for the passage 
of boats. The former are adapted to the penning of live fishes, and 
afl'ord facilities for the study of their habits under conditions which 
are more or less natural. Several live-cars are anchored near the 
shore, a~1d the station is well provided with small boats, including a 
sailboat and steam launch. The steamer Fish Jla wk was at work in 
the neighborhood of Wood's Roll from August 5 to September 7, 1888, 
and the schooner Grampus made its hea<lquarten; at the same place 
during the latter p~lrt of the season, while investigating the nutekerel 
region between Nantucket and Virginia. Opportunities for collecting 
were afforded by both of these veHsels. 

During the summer of 1888 the laboratory was in charge of Prof. John 
A. Ryder, of the University of Pennsylvania, formerly an asHistant on 

. the Commission, and widely known for his extensive and· careful re­
searches on the embryology of fishes and other aquatic animals. For 
the details of the work accompliRhed under his direction reference 
should be made to his report printed in Appendix 5 to this volume, pp. 
513-522. The season lasted from July 1 until October~ and during that 
period seven important educational institutions were represented at the 
station by the following investigators: The University of Pennsylvania 
by Prof. Ryder and 1\Ir. \V. S. Marshall; the J\Iuseum of Comparative 
Zoology of Harvard College by l\Ir. II. H. Field, Mr. \V. l\fcM. vVood­
worth, and Dr. and Mrs. C. H. Eigenmann; Johns Hopkins University 
by Prof. W. K. Brooks, Dr. E. A. Andrews, Mr. S. Watase, Mr. C. F. 
Hodge, and Mr. T. H. J\1organ; Princeton College by Professor 1\Iil­
ler, l\1r. C. F. 1\fcOlure, and Mr. J. Warne Phillips; Swarthmore Col­
lege by Prof. Spencer F. Trotter; Wooster University, Ohio, by Prof. 
H. N. Mateer; and the Lake Laboratory at J\Iilwaukee, Wis., by Dr. 
William Patten, who arrived at vVood's Roll early in June and remained 
until the latter part of July. Dr. Benjamin Sharp, of Philadelphia, was 
at the station in J\iarch, 1888, making a study of the development of the 
winter flounder or flatfish, Pseudoplem·onectes.ameJ'icanus, which spawns 
at that time. ·Prof. S. F. Clarke, of Williams College, Prof. J. S. Kings­
ley, of the University of Indiana, and 1\fr. G. H. Parker, instructor in 
biology in the J\iuseum of Comparative ZoOlogy, were also present for a 
few days during the summer, chiefly for the purpose of obtaining ma­
terial to be used in class demonstrations. The Commissioner established 
his office at the station during the latter part of the Heason, and Dr. 
T. H. Bean, the ichthyologist of the Commission, was there during the 
last few weeks, making some observations respecting the local fislles. 

Professor Ryder's studies related to the embryology of the sea bass 
(Serranus atNtrius) and the development and anatomy of the Atlantic 

l 
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coa...:t ~turgt>oll (Acipcnscr .~.~tufio), but iu addition he obtaiued a 
large collection ot' specimens representing the larval and post-lan·al 
stages of other fishes, on which his observations will l>e coutiuued at 
Philadelphia. The work on the sturgeon waH begun in Dehtware Bay 
the previous ~pring, aud was taken up with the object of preparing a 
comprehensive monograph on this important food spe.eies. '"hose rapid 
decrease in abundance is creating much apprehension among the fish­
ermen. The results obtained, discussed elsewhere under the heading 
of the species, furnish the nece::;sary information on which to base a 
successful system of artificial propagation. Regarding the material 
collected during the summer, Prof. Ryder states that it will help mate­
rially to fill in many existing gaps between the embryo and adult forms 
of fishes, thereby tending to throw much light upon the life history and 
habits of certain marine species respecting which more complete records 
are desired. Recognizing the importance of recording permanently the 
shape and coloration of the young as well as the adult stages of food­
fishes, for t~e benefit of fish-culturists and of others interested in the 
subject from either a practical or a scientific standpoint, the services 
of 1\Ir. S. F. Denton, an excellent artist and experienced naturalist, were 
secured for that purpose. His colored sketches made during the season 
represent twenty-three species, and were prepared from living specimens 
confined in the aquaria. ThiR series, when completed, will, according 
to Prof. Ryder," constitute a monograph of the most enduring, economi~, 
and scientific value, as a contribution to fish-cultural literature." 

The investigations of the scientific experts at the laboratory cov­
ered a wide range of subjects respecting the embryology, anatomy, his­
tology, and physiology of fishes and marine invertebrates, such as the 
general and specific development of fishes, their osteology, the growth, 
structure, and funrtions of the different alimentary organs, the vascu­
lar system, the kidney, the brain, and other nerve tissues; the devel­
opment, anatomy, and physiology of the king crab, the bait squid, 
annelids, ascidians, planarians, etc. J\fr. 0. F. Hodge, who had been 
engaged as naturalist to the steamer Fish Hawk for the oyster-starfish 
investigations -in Providence River and Long Island ~onnd, began at 
Wood's Roll <:ertain observations regarding the natural history of the 
starfish, with special reference to ascertaining what, if any, animals, 
preyed upon that species, and their relations to it. Dr. Brooks eon­
tinned his elaborate studies on the life histories of t.he medusm awl 
hydromedusm, begun some ten or twelve years before, and conducted 
previously on the southern Atlantic coast of the United StateR a11d at 
the Bahama Islands. The monograph which he now hm; in prepara­
tion will be one of the most complete and important ever published ou 
these interesting groups, the wonderful transformations undergone by 
the different species being fully illustrated by the author's drawings .. 
In the course of his summer's experiments Dr. Brooks found that deli­
cate marine organisms will retain their form and structure and remain 
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flexible if killed in a solution of Perenyi's fluid and glycerine of the 
density of sea water and afterwards transferred to a mixture of alco­
hol and glycerine having the same density. As these qualities are 
exceedingly desirable in the case of all s.oft objects when preserved, Dr. 
Brooli:s's observations will prove of great utility. 

Summarizing the results accomplished during the season, Prof. 
Ryder affirms that at least eight important monographic reports may 
be expected as the outcome, wholly or in part, of the investigations 
carried on at the Fish Commission laboratory. 

The aquaria as a means of displaying living objects for the informa­
tion of the public and for· the study of their growth and habits, were 
made the subject of considerable experiment by the Commissioner, who 
has devised several improvements in respect to their aeration and 
illumination, and their adaptation for the drawing or photographing 
of marine specimens. As a direct result of his efforts, the aquarial 
display at \Yood's Holl has been rendered more effective and its educa­
tional benefits have been increased. The importance of any improve­
ments of a popular character at this place is very great, for, notwith­
standing the compara.tive isolation of the village, the station is visited 
during each summer by a large number of persons, representing nearly 
every section of the country, and coming from the neighboring resorts 
or stopping over from the trains and boats whieh center there. The 
Commissioner also made a thorough study of tbe present and future 
needs of the station with respect to the supply and methods of distribu­
tion of both salt and fresh water, the former occasioning much trouble 
from its corrosive action on all kinds of metal piping. 

Assistance was rendered to the investigators and students connected 
with the Marine Biological Laboratory recently established in Wood's 
Holl, by giving them the opportunity to make collections in company 
with the naturalists of the Fish Commission, on the expeditions with the 
steamer Fish Hawk and the steam launch. A similar courtesy was 
also extended to Prof. \Villi am B. Dwight and his pupils in natu1·al his­
tory, of the summer school at Cottage City, Martha's Vineyard. 

Although the \Vood's Holl station has been regularly occupied for 
scientific puposes only during the sunnner months, or from June to 
October, there is one direction in which the work has been continued 
uninterruptetlly and with great profit since the summer of 1871. In 
that year 1\Ir. V. ~. E<lwards, a reHident of the Yillage and a self-trained 
collector and observer in natural history, was employed by Prof. Baird 
as a member of hh; party. After the close of the first season his serv­
ices were retained for the collecting of fishes during the balance of the 
year, and his employment in that capacity has since been made perma­
nent. Having become acquainted with the names of most species, his 
duties have been to record from day to !fay their presence and abun­
dance as well as all other important.facts regarding them, and to save 
and forward to \Vashington all the rarer forms taken and such exam-
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pies of the commoner ones as seem desirable. So complete a record 
and collection have never been made elsewhere in this country or in 
Europe, and it is to be regretted that similar arrangements were not 
perfected at an early day with respect to other important places along 
the coast. The fHcts to be deduced from such a series of observa­
tions are the precise times when each species first approaches and 
leaves a particular region; the period of its increasing and maxfmum 
abuudance; its spawning season; the character of the localities which 
it frequents for spawning and feeding purposes; its rate of growth and 
the habits aud habitats of the young at different ages, and much other 
information respecting both the migratory and stationary fishes. The 
value of these data and their bearing on the broadest fishery questions 
in the directions both of fish-culture and of legislation, are too evident 
to require an explanation. Mr. Edwards's notes, which are very volu­
minous, are now being collated and prepared for publication. They 
will form a unique and valuable contribution to the literature of the 
fisheries. His material has been obtained by the use of different kinds 
of nets, by daily visits to the fixed appliances of the fishermen, and by 
keeping a constant watch upon the local markets. :Moreover, since the 
completion of the new station a fish trap has been maintained along­
side the t-ltone pier during a part of each year, for the double purpose 
of obtaining food for the specimens kept in confinement and of adding 
to the natural-history record. During the summers, 1\fr. Edwards 
assit-lts in the collection of specimens for the laboratory in addition to 
his regular duties, and he has also taken part in the experimental work 
of fish-hatching, as explained elsewhere. A. complete collection of the 
fishes belonging to the Vineyard Sound region, including many rarQ 
and curious forms, has been brought together in the Wood's Roll labo­
ratory by Mr. Ed wards, as a type series for the use of specialists. 

In order that the scientific observations respecting the embryology 
of food-fishes, many of which breed during the autumn, winter, and 
spring, may be continued during the entire year, Dr. H. V. Wilson, a 
graduate of tTohns Hopkins University, has been appointed permanent 
naturalist at the Wood's Holl station, but his services were not secured 
until the middle of May, 1889. Dr. Wilson will also have immediate 
direction of the laboratory during the summer months, and opportuni­
ties for carrying on investigations will be offered to naturalists at all 
seasons. 

No material changes have been made in the laboratory since it was 
first co.mpleted and equipped, beyond the addition of a few pieces of 
apparatus rendered necessary by the exigencies of the work. Only one 
of the small rooms has been plastered and made comfortable for occu­
pation during cold weather, but in view of the proposed opening of the 
laboratory during the winter, it will be advisable to have other rooms 
finished In the same manner. The large laboratory, moreover, in order 
to adapt it to the greatest possible number of investigators, was fur-
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nished with closely adjoining windowK, leaving scarc~ly auy wall space 
for shelving to accommodate the necessary bookH and reagents. It i~ 
proposed to partly remedy this defect by dividing a portion of the room 
into small compartments by low partitions, more for the eonvenience 
of storage than for isolating the different workers. 

During the summer of 1888 a marine biological laboratory, designed 
to aft'ord educational facilities as well as the means for special research, 
was established atWood's Iloll, within a block of the Fish Commission 
station. A two-story frame building suited to those purposes, meas­
uring 63 feet by 28 feet, has been constructed and equipped, and was 
occupied during most of last season. The founding of an institution of 
this character so close at hand has been heartily welcomed as promis­
ing a friendly and sympathetic neighbor, whose opportunities for pro­
moting the study of certain oceanic problems kindred to those which 
interest the Fish Commission will have a widespread appreciation. 
Not limited iu its scope by questions of practicnl utility, its activity 
may inelnde the widest range of subjects within the province of marine 
biology, and the vicinity of Wood's Roll furnishf\s abundant means to 
satisfy a majority of its needs. It is sincerely to be hOJ)ed that the 
beginning now made will eventually result in a large and permanent 
establishment, occupying a place in this country eorrespouding to the 
well-known Naples station of the Italian coast. 

The requirements of the seaside student have hitherto been very 
poorly met in _America, and there has been little eucourag~ment for 
those engaged in this branch of education. Nearly all of the so-called 
summer iilchools have been. chiefly occupied with instruction of a more 
or less elementary character, and none have been long-lived. The first. 
of this class in the United States was established by Prof. I_jouis Agassiz 
on Penikese Island, but its duration was determined by its distin­
guished founder's death. Several others have followed on a smaller 
scale, one of the most prosperous and dm;erving being the seaside lab­
oratory at.Annisquam, maintained from 1880 to 1886 by the Woman's 
Education Association of Boston, in cooperation with the Boston So­
ciety of Natural History. The present marine lahor~tory is an out­
growth of the latter, an(l its organization is due to tLe efforts of several 
representative scientific men and women, oi whom the larger proportfbn 
are residents of Boston and its vicinity. The necessary funds for the 
purchase of the land at \Vood's Roll, and for the building and its equip­
ment, were secured hy contributions. A small foe is charged for in­
struction, and during last summer the investigators also were required 
to pay something for the privileges obtained, but in the future it is 
prQposed to grant them all facilities without expense. The laboratory 
is still dependent upon the generosity of its friends, whose interest, 
however, is probably sufficient to insure its stability. 

The director of the laboratory is Dr. C. 0. Whitman, formerly of the 
Lake Laboratory, Milwaukee, \Vis., but now professor of biology in Clark 
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University, Worcester, Mass. Seven persons were present last summer 
in the department of investigation and eight in the department of 
instruction. The facilities incidentally afforded at this place through 
the location there of the Fish Commission station probably had much 
to do with its selection as the site for the Marine Laboratory. On the 
other ha.nd, the Commission has much to gain from its new neighbor, 
through the results of studies which its specialists are certain to make 
on the biology of fishes and through the opportunities to interest its 
workers in the practical objects of the :fishery investigation, in regard 
to which substantial assistance may ultimately be derived. 

SPECIAL INVESTIGATIONS. 

The Sturgeon (.Acipense1· .sturio=oxy1·ltynchus). 

The condition of the sturgeon :fisheries, both in Europe and in 
America, bas occasioned much concern among the :fishermen, owing to 
the steady decrease in the abundance of the common species, which 
form the object of this important industry. The Atlantic coast :fishery 
in the United States, on its present distinct and extensive basis, is of 
comparatively recent origin, and has resulted in part fi'om the increased 
favor with which sturgeon meat is now received, but even more from 
the growing demand for caviare both for local consumption and for the 
export trade. The statistics for 1888 place the catch of sturgeon on 
the Atlantic and Gulf coasts at 7,300,000 pounds, valued at $103,000, 
and the production of caviare at 486,000 pounds, valued at $68,000. 
New Jersey and Delaware lead all the other States in this industry. 

In order to obtain more positive information respecting the advisa­
bility of attempting ·t,he propagation of the American species, and to 
determine what arrangements could be made for taking up that work, 
Mr. S. G. Worth was detailed in the spring of 1887 to make an exam­
ination of the extensive :fisheries on the Delaware River and Bay. 
After diligent inquiry and personal observations extending through 
several weeks 1\'Ir. Worth was able to indicate the duration of the 
spawning period and to estimate the number of ripe :fish obtainable 
during each season, besides collecting valuable statistics and visiting 
several places suggested as convenient sites for the location of a hatch­
ery. Following out the same line of investigation, Prof. J obn A. Ryder, 
of the University of Pennsylvania, was induced the following spring 
to undertake for the Fish Commission a careful study of the embryology 
and life history of the sturgeon, on which to base a practical system of 
propagation. It was at :first proposed that Prof. Ryder should operate 
in conjunctjon with the steamer Fish Hawk, then engaged in shad­
hatching near the city of Philadelphia, but as the spawning :fish could 
not conveniently be obtained in that locality, he proceeded to Delaware 
City, where his observations and experiments ·were conducted. While 
the field \York relating to this Fmbject was carried on dnriug the :fiscal 
year 1888, tho material obtained was not fully elaborated until near 
the close of tho present year. 
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Before discussing Prof. Ryder's invet:;tigations, it will be interesting 
to note the progres8 previously made in the actual hatching of :::;turgeon 
eggs. The principal activity in that direction has been displayed in 
Germany, where the work has been successfully prosecuted since 1877. 
The Germans, however, give credit for the first practical results to the 
New York State fish commission in connection with experiments on the 
Hudson River in 1875, and the Seth Green box then employed wa~ 
used in Europe in its original form as late as 1885. On the German 
rivers the eggs are generally collected as they flow from the ovarian 
duct of the ripe females, their emission being sometimes aided by slight 
pressure. The last of the eggs are also occasionally obt2.-ined by making 
an incision -into the abdominal cavity. The male organs are usually 
removed from the body and the milt is then extracted from them. Af­
ter fertilization has been e:ffected in pans, the eggs are transferred to 
:floating-boxes. Difficulty has been experienced in obtaining a large 
quantity of well-advanced eggs, and especially in securing both the 
mature eggs and milt at the same time. The contents of the hatching­
boxes were sometimes injured or scattered by storms and mold occa­
sionally made its appearance on the eggs, but, considering the means 
available, the results have been exceedingly gratifying, although not as 
extensive as had been expected. 

Prof. Ryder's observations,* beginning about the middle of May and 
extending through nearly all of June, 1888, were not confined to the 
embryology of the common form and the practical methods of bau<lling 
its eggs, but extended also to its later growth, anatomy, and habits, to 
the present aspects of the fishery, and to the distinctive characters and 
relations of the two species which inhabit our eastern-coast waters . 
.According to Prof. Ryder there are two sharply defined species on the 
.Atlantic coast, the Acipenser sturio Linne, or common sturgeon, and the 
Acipenser brevirostris LeSueur, the short-nosed or blunt-nosed sturgeon. 
The former is the only species of commercial value on the Delaware 
River and probably elsewhere along the coast. The latter is a much 
smaller form, and is also very rare, only five specimens having been 
obtained by Prof. Ryder during the entire season. Its characters had 
not hitherto been well defined, but Le Sueur, who :first described it 
about 1817, while noting its scarcity, speaks of it as being much 
sought after as an article of food, commanding a higher price at Phila­
delphia than the larger species. At present, however, it is not marketed 
on the Delaware River, although it may be more common and attain a 
a larger size in other localities. 

With respect to the embryology and development of the common 
species, Prof. Ryder explains that the ova when :first extruded measure 
2.6 millimeters in diameter. On the exterior of the eggs there is a 

"The Sturgeon and Sturgeon In<lustries of the Eastern Coast of the Uuited States, 
with an account of experiments bearing upon Sturgeon-Culture. By John A. Ryder. 
Bull. U. S. F. ()., VIII, for 1888, pp. 231-281, pls. XXXVII-LIX. 
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considerable layer of glairy, viscid substance, "which becomes Hoft and 
stringy upon contact with the water, but hardens later into a firm sub­
stance, which :finally cements the ova firmly to whatever they may be 
brought into contact with." The period of incubation lasted six days. 
The embryo when first hatched measures barely half an inch in length, 
and is provided with a large yolk sac. After a few days the latter is 
absorbed, and the young fish, then measuring nearly three-fourths of 
an inch long, must begin to forage for itself. Owing to its smallJnouth 
at this time, the food taken must be microscopic in character, and prob­
ably consists of rhizopods, unicellular algre, infusoria, the minute larvm 
of insects and worms, the very smallest crustaceans, etc. Specimens 
1 to 11- inches long were provided with minute teeth on the pharyngeal 
:floor and had been feeding upon certain groups of the entomostraca, 
while amphipod and isopod crustaceans formed the principal food of 
those having a length of 5 inches to 2 feet. The adult fish, as may .be 
inferred from the conformation of the head and mouth, are essentially 
snaveugers and bottom feeders, and their diet probably includes a wide 
range of the more stationary forms of aquatic invertebrates. In the 
majority of the roe fishes brought to the butchering floats the spawn 
is nearly mature, being, however, still hard and :firm and in the con­
dition most highly prized by the packers of caviare. The variety best 
suited to the purposes of the :fish-culturist is that which is just mature 
and ready to be artificially fertilized. According to Prof. Ryder, 

Most of the eggs of the ripe roe have ruptured their follicles, and as soon as the abdo­
men is cut open the ova escape in great quantities, to the amount of several gallons in 
the case of a large fisJ:t. The quantity of eggs yielded by a single fish may, in fact, 
vary between 5 and 15 gallons. * * * It may be assumed that the average is 
about 10 gallons. * * * The eggs measure 2.6 millimeters in diameter, or a lit­
tle less than one-ninth of an inch. At this rate we should find al>out about 168,000 
eggs to the gallon, and a total of from 800,000 to 2,400,000, according to the amount 
of roe in a single fish, estimated in gallons. 

The eggs, when in exactly the right condition, are globular, nearly a ninth of 
an inch through, and vary in color from a very light brown to a very dark brown. 
At one side a darker round disk may be observed, the diameter of which is about 
one-fourth of the circumference of the egg. This disk is also quite as visible in 
ova which have not yet escaped from the follicles in which they were developed 
as in the "hard roe," for example. The darker discoidal area is the germinal area of 
the egg of the sturgeon, and is the point where development first manifests itself 
to the unaided eye, through certain changes in its shape. The eggs of the kind 
above descril>ed should retain their globular form, like so many shot, and shonld 
show no sign of adhering to each other. If the round area at one side of the eggs 
should1 appear distorted or broken it is also a sign that the eggs are probably worth­
less for fertilization. Eggs with a l'Onnd disk, if they flow freely from a slight cut 
through the walls of the abdomen of the recently caught living fish, may be fertil­
ized without difficulty, provided a ripe male is at hand. Eggs which do not answer 
the requirements given in this paragraph it is not worth while to waste time over. 

The reproductive organs of the males are not nearly as large as the 
ovaries of the females, and probably never much exceed 10 to 15 pounds 
in weight. If removed from the living male when mature, and cut open, 



REPOHT 01•' CO.\DIISBIO.NGlt OF FIMH AND PfSHEIUER •• 

the milt may be extracted by pres~nre, awl while Prof. Hytler wa:-; not 
suecessfnl with the milt obtained in thi~ mauucr on two oecasiom.;, he 
thinks the eggt:} themselves may have been at f~ult and advises further 
experiments in this direction. In Germany thh; method haR given good 
results. 

The course to be pursued in .the hau(tling of the eg;gs is deseribPd by 
Prof. Hyder as follows: · 

Not ll}ore than twenty minutes shouhl he allowed to elapse after the time the 
milt and eggs are mixed together till tlwy are spread upon cheese-cloth trays, one 
egg deep, or in a single layer. If this is not <lone immediately the -eggs will stick -
together in large masses, causing those at the center of these masseil to be asphyxiated 
for want of oxygen, which under such circumstances <'an not find access to them. 

It is, therefore, very important that a larg(' number of trays properly 
constructed be at hand upon which to spread the eggs if any cxteusive hatching 
operations are to be conducted. The eggs will adhere Yery firmly to the surface of 
the cheese cloth in a few hour~;, after which further watchfulness is necessary in 
order to keep down any fungus which may appear upon the dead eggs, of which 
there will always l!e some. It may be possible that panes of glass would serve the 
same purpose as the cheese-cloth trays if a current of water were allowed to :flow 
very slowly l!etween a superimposed series of glass plates properly disposed in a 
trough. * .,. Upon admixture with water the a(lhesive material with which 
the eggs are covered seems to be dissolved somewhat alHl becomes diffused through 
the water, so that the whole becomes ropy. " This glairy or ropy character 
of the partly dissolYecl coating of the egg persists for some time, usually for thirty 
minutes or so, after which time the glairy substan('(~ hardens or c·oagulates in the 
presence of the water and the gases hehl in solution by it. In process of hardening 
the glairy, sticky coating of the eggs firmly fastens them to whatever they are 
brought into contact with, and after that has occmTe(l it is Sf'arcely possible to 
detach them without injury to their delicate, thin envelop!'s and their soft, viscid 
contents. 

* 
The trays use(l at Delaware City, on board the steamer Fish Hawk, were made 

by tacking cheese cloth to light wooden frames a foot wide and 18 inches long, 
then loading the edges of the frames with strips of sheet lead to keep them im­
mersed. These trays, placecl on ledges in a superimposed.series, in a trough through 
'"hieh the water is allowed to flow gently, is a very efficient hatching device. Float­
ing hatching-boxes with brass-wire ganze bottoms and small openings at the sides 
covered with the same kilHl of gauze h~tve been successfully used l!y the Germans, 
one having been brought from Germany by Mr. S. Feddersen, of Port Penn, Del., 
from Hamburg. 'l'he floating box in which the writer succeeded in hatching out 
a batch of the eggs of the sturgeon was exceedingly simple in construction, and 
eonsiste(l of a soap Lox with top and bottom remove<l, the bottom for which was 
then replaced by tacking c·heese cloth to the lower eugc of the rim, and by nailing 
wooclcn strips to serve as iloa.ts to the sides of the hox a very efficient hatching 
clevice was extemporized. These hoxes so modifie<l were placed at the edge of the 
large fresh-water pool near the extreme eastern (~nd of the Chesapeake and Delaware 
Canal, at a point where there was a constant flow of fresh water under them. The 
only lot offertilize<l eggs which the writer succeeded iu obtaining were sprea<l on 
the bottoms of these boxes and left to hatch. In six days from the time of fertiliza­
tion the young fish made their appearance. 'l'he rapicl appean~nce of a parasitic 
fresh-water fungus, howevtr, caused such extensive mortality amongst the eggs that 
very few embryos survived to escape from the egg membranes. This fungus, whieh 
appeareu to be a Saprolegnia, is developed from spores which seem to he almost every­
where present in fresh w~tter. 

,, 

t·· 
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Prof. Hyder regards the development of this funguH as one of the 
most seriou~ obstacle::; to sturgeon-culture, and, owing to the firm man­
ner in which the eggs are fastened together, the separation at anytime 
of the infe~ted from the good eggs is practically impossible. As a pre­
vention he suggest~ the filtering of the water supplied to the hatching 
boxes or its sterilization by means of heat. 

The best source of supply for eggs was found to be the live fish which 
are brought to the Delaware City butchering floats, directly from the 
gill nets. If handled with a slight amount of care, they can be carried 
aliYe with the spawn in good condition. "Judging from the number of 
live spa,rning fish brought into Delaware City, Port Penn, and other 
places on the Delaware, there is but little doubt that several millions 
of ova for hatching purposes might be obtained each season by vigorous 
and faithful exploitation of all the sources of supply." 

Prof. ltyder states his general conclusions with rospect to the pos­
sibilities of sturgeon-culture and the methods to be followed in the 
following words: 

The rPsults which were obtained were to some extent unsatisfactory, owing to 
the difticuHy of obtaining an a.bnndance ofliYing ova and the difficulties attending 
their fertilization by artificial meaw;;, as well as rearing the embryos. Notwith­
standiug this uutowanl condition, a number of novel facts were collected and experi­
ments were carried ont which must be of great significance in any further attempts 
at the artificial propagation of these immense fishes. Amongst the moHt important 
of my results, the ohAervations which I regard as of the greateRt practiral value is 
the determination br experiment that it is possible to quickly obtain both living 
ova awl spermatozoa from recently captured fishPs h,\T Cmsarean section. The only 
ova which I succeede<l in fertilizing were obtaine<l from females of the common 
turgeon h;v eutting open the abdom•~n of the still living fish. Forcing out the o\'a 

by presRure, as practiced with the shad aml salmon, is not feasible in the case of the 
sturgeon, and the removal of the ripe ova from the abdominal . cavity of the parent 
Jish may be far more expe<litiously efl'ected by slitting open the body cavity, in the 
manner usually practiced in dressing the carca.ss for market. * " * The success 
which follow!'d the usual methods of fertilization proves conclusively that, yast 
numbers of embryos conl<l he hatched annually from eggs thns obtitinNl a.nd treated. 
The number of milliom; which ·could he reared in this way woulrl depeml entirely 
upon the number of trained spawn-takers promptly on duty when spawning fish are 
taken by the fishermen, and the extent of i.he facilities for hatching them and pro­
tecting them against the attacks of .Achlya and Saproleguia, forms of fungi which 
are found to he most seriously destructive to the life of the ova of the sturgeon in 
moderatd~- qniet waters. 

The Cod (Gacl11B morrhua). 

The experiments in cod hatching have now been carried on at Wood's 
Boll a sufficient length of time to test their efficiency, but it i~ Htill too 
early to <>xpcct the presence there of largefishresultingfrom these efforts. 
Fortuuately abundant evidence is at hand to prove the survintl and 
healthy growth of a large pereeutage of the embryos produced at.that 
place. lu his annual report f(n· 1883, Prof. Baird, referring to the first 
attempts at t.he artificial propagation of this species conducted at 
Glouce::;tcr, .:\lass., in t .}Je winter of 1878-79, explains tlu~t, "Tlw fish 
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used for the purpose were the gray variety, believed to come from the 
offshore banks to the coast of the mainland tor the purpose of spawning, 
the winter season being the period of this migration. During the fol­
lowing summer, small cod of the gray or offshore variety were met with 
around the wharves in the harbor, and at onee attracted attention, such 
an occurrence being quite unheard of before. Again, the next year, 
these fish were found outside of the harbor, and of considerably larger 
size, fairly representing the second year of growth. The third year 
they were taken of a still larger size, and farther north along the coast, 
the fish of this school being universally known as the Fish Com­
mission school." 

The work was :first started at,Vood'sHoll during the winterof1879-80, 
when a few fry were planted in the neighboring waters. In 1885-86 it 
was again renewed, and has been continued down to date, the number 
of embryos liberated locally during the former and each ~mccecdii1g 
year being, respectively, 3,000,000, 17,445,000, 8,840,000, and 9,175,000, 
a total of 38,460,000. The adult fish from whieh the eggs haYe been 
obtained belonged partly to the gray or offshore :-~chools and partly to 
the red or rock variety. During his daily collecting trips in Vineyard 
Sound, Buzzard Bay, and the adjacent region, J.VIr. V. N. Edwards has 
secured much information which proves conclusively that this important 
experiment is already bearing fruit, and that as soon as the early broods 
have had sufficient time to grow an abundance of adult cod may be 
expected along this section of the coast. In considering the value of 
his observations it must be borne in mind that young cod, except occa­
sional individuals, have not been known to frequent the waters about 
Wood's Roll within the memory of the oldest fishermen, anfl there is no 
reason to doubt that the evidence here presented bears solely upon the 
work recently condttcte<l at the Fish Commission station. Mr. Edwards 
has kept himself informed, sununer and winter, of the presence and 
movements of all the varieties of :fishes in this region, both young and 
old, and the accuracy of his statements is unquestioned. 

The fry produced in the winter of 1879-80 were planted in the little 
harbor of Wood's Roll, where the laboratory was then located. The 
following spring young cod were plentiful in both the little and great 
harbors, although only a few were seen elsewhere. In the fall of 1880 
individuals from the same lot, measuring from 10 to 12 inches long, 
were found abundant at Menimsha Bight, inside of Gay Head, near the 
southern entrance to Vineyard Sound. The most pronounced results 
have been observed, however, since the winter of 1885-86, when the work 
was first established on a permanent basis, eaeh succeeding year adding 
its large quota to the embryo colony. The fish hatched during each 
winter attain a length of 1 to 1~ inches by A pril1; by the middle of J nne 
their size has increased to from 2~ to 3~ inches. Year-old :fish· measure 
from 12 to 13~ inches, and supposed two-year olds from 18 to 22 inches. 

The young cod are first taken in the spri~g, about April1, and con-
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tinue present until about the 12th or 15th of June, when, the water 
becoming too warm for their comfort, they strike offshore. They are 
most abundant in May, being found near the shore on gravelly or 
stony bottoms, sometimes in small schools and occasionally associated 
with young pollock. During the springs of 1887, 1888, and 1889 they 
were plentiful a bout the wharves atWood's Holl, remaining there until 
about the middle of May, when the cunners arrive. They leave the 
harbors earlier than they do the open shores of Vineyard Sound. May 
8, 1888, Mr. Ed wards estimates that there were at least 25 barrels of 
young cod, from 2 to 3 inches long, in one of the fish pounds which he 
examined in the neighborhood of Wood's Holl~ and a bucket full was 
secured in a single scoop with an ordinary dip net. They had been 
equally abundant for a week previous, and their number did not ap­
parently diminish during the succeeding ten days, when Mr. Edwards 
visited the same pound every morning. In other traps near at hand 
they were also very plentiful. This great display of young cod has, 
moreover, manifested itself during every spring since the winter of 
1885-86, both in Vineyard Sound and in Buzzard Bay, the fish remaining 
near where they were planted until the rise in temperature drives them 
into deeper and cooler water. 

During the spring of 1889 from 10 to 12 cod, measuring about 15 
inches long, were taken nearly every morning in each of the fish pounds 
distributed through the sound between Vineyard Haven and Gay Head. 
It was the first season that :fish of that size had ever been captured in 
the traps. It is the opinion of Mr. Edwards that the year-old cod will 
not approach the shore in the immediate vicinity of Wood's Holl, but 
will continue to frequent the more open waters of the sound and bay, 
and especially the region about Gay Head and Cuttyhunk, where the 
fishermen report them abundant during each spring and fall. Informa­
tion received since July 1, 1889, indicates, however, that the fish of the 
earlier plantings are returning to the shallow waters in much greater 
nu,mbers than seemed possible from the previous observations. 

MISCELLANEOUS FISHES, ETC. 

The excellent facilities afforded by the Wood's Holl Station for 
observations and experiments relative to the propagation of all kinds 
of marine :fishes, in addition to the cod and lobster, have been put to 
use during the past few years, with most valuable and interesting 
results. The most important species for immediate consideration have 
been the scup and sea bass, both of which are the objects of an exten­
sive local fishery, and were formerly much more abundant than they 
are at present. The mackerel also spawns in the vicinity of Wood's 
Roll, where its eggs may be obtained with little trouble. These an<l 
several other speeiet-~ breed in the spring and early summer, and the 
majority have floating eggs whose transformations are completed within a 
very brief period, the cod apparatus being well adapted to their hatching. 
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The work thus far accomplished in respect to these forms Juts chiefly 
b<'en experimental, accompanied in part by observations on the uevel­
opment of the embryos, but it can, at any time, be placed upon a prac­
tical basis with the best assurances of snece:-~s. 1\Ir. V. N. Edwards has 
been especially active in regard to these ltUttter:::;, having collected most 
of the eggs and attended directly to their installation in the hatching 
apparatus. The following species have re<'eived attention during the 
past year: 

The Scup (Stenotonws chry.sop1>). 

This species has fioating <•ggs, of whieh 50,000, taken l\lay 22, pro­
duced 30,000 fry May 27. I11 1888, 50,000 ripe eggs, obtai11ed June 4 
m;d 5, were hatched with a loss of only :3,500. 

The Sea Bass (Scrrai!U8 alrariw·;). 

The experiments with this sp<•cies were al~o ~tarted in 1888 auu con­
tinue<l in 188!). The eggs float, and hatch in fivP days. From2,GGO,OOO 
egg-s tak<'n in four lots between 1\Iay 23 and June 10, 1889, 2,480,000 
embryos "·ere obtaiued, an unusually large percentage. The tempera­
ture of the water during this period was about 5()0 to f>7o F. The 
ratio of succe~s in 1888 had been nearly as great, but the number of 
eggs handled was considerably less. 

"The Mack~rel (Scomber scombrus). 

Capt. H. C. Chester and Prof. John .A. Ryder began the experiments 
with this Hpecies in the spring of 1886, obtaining the spawn from three 
fish on May 19. As the eggs were of less density than sea water they · 
were treated in the tidal eo<l jar, and began hatching at the end of 
ninety-four hours. The embryos wore kept alive in the aquaria ten 
days, givi11g- Prof. Ryder the opportunity to observe aml figure their 
developmeut up to that stage. In 1888 about 1,000,000 eggs were 
obtaine<l between .June 4 m~cl 9, the same hatching between June 8 
and i:J with a loss of less thau 10 per cent . .In 1889 only about 215,000 
eggs were handled, lmviHg been collecte<11\Iay 21 and 24 and hatching 
l\Iay 25 and 28, with a loss of 30,000. · 

The Tautog (Ta~ttoga onitix). 

The egg of this very common speeies belougs to the same class as 
the preceding, as regards its Hpecific gravity, and hatches in five days. 
From 100,000 eggs taken J nne 27, 1888, 88,000 fry were obtained, and 
220,000 eggs taken May 21, 1889, produced 183,000 fry. The first ex­
periments with this form began the latter part of M~ty, 1886, and were 
carried on by Capt. Chester and Prof. Ryder, the latter rmying par­
ticular attention to tLe development of the embryos, as in the case of 
the mackerel. 

The Bonito (Sarda sa1'lla). 

This species also has floating eggs, of which the fir:-;t lot, IHnnberiug 
15,000, were obtainerl and plaeed in the apparatn~ Jmw 7, 18HH, hatch­
ing June 11, with a los:-; of only 2,.'">00. 
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The Lobster (Homarus americanu8). 

De1'elopment anrl propa,gation.-Iu ''The Fisherim; and Fishery Indus­
tries of the Unite1l States,'' Se('tions I an(l V, the con<lition of the lob­
ster :fishery was <liscusse(l upon the basis of the information obtained 
as late as 1882. It was there ~hown that a considerable decrease had 
taken place in the abundauee of the American species, the supply in 
some lllaces having :-;o greatly diminished as to practically destroy the 
local industry. Since that period the evidence at hand indicates that 
this decrease is still continuing, iu spite of the somewhat rigid laws 
which have been pas~ed by the ~ew England States and New York. 
The same trouble has been experienced in Europe, and in both countries 
the problem of how to protect the grounds and restore their prosperity 
has been fruitful of discussion and experiment. Among crustaceans 
the eggs, as they are emitted, become attached to external appendages 
of tlw body, where they remain until the hatching takes plaee. In the 
artificial pr:opagation of ·the lobster it has, therefore, generally been 
considered necessary to confine the parent with its eggs until the ap­
pearance of its progeny. The difficulties in the way of such au under­
taking may readily be conjectured. The imprisonment, care, and feed­
ing of a ~mfficient number to aft'orcl appreciable results would involve 
an expenHe wholly out of proportion to any goo(l that might be accom­
plished. Several private parks for experimental work in that direction 
have been establislwd from time to time, but they were soon abandoned. 

Early jn the summer of 1883, the Norwegian fish-culturist, G. l\I. 
Dannevig, announeed the successful hatching of lobster eggs that had 
previom;Iy been removed from the parent. The new laboratory at 
vVood's IIoli, wjth its perfect Hystem of running water, had just been 
completed, and it was determined to undertake at once similar cxperi­
mentR with respect to the American Rpecie,s, notwithstanding the 
hatching season had already terminated. The trials were begllll 

·by the writer and were continued by him and by Capt. H. C. Chester 
until about December. Tlw results lmve been fu.lly discusse(l in the 
Bulletin of the U. S. Fish Commission for 1886, pp.17 -32. Only a very 
small nmnber of embryos, about 50, were produced during thiH periou, 
iwlicating that it is not expedient to conduct the work outside of the 
natural hreediug season, but much valuable experience was acqnire(l 
reHpecting the manner of obtaining awl caPing for the eggs. Lob~tet'S 

with eggs attached to the swimmerets arc found during the entire year, 
but the hatching season is confined to about two monthH, beginning, in 
the Vineyard Sonn(l region, early in May and eon tinning into tT uly. 
At whatever season the eggs may be extruded they develop slowly 
until that perioLl, and, with our present knowledge of the subject it is 
uot advisable to collect them at other times. .A.s they pass from the 
holly of the female they are coated with a viscid ~mbstan<'e that soon 
har<lens b1to short, tough, and flexible threads, by means of whil'h they 
'are attached in clusters of variable izes to the swimmerets or leaf-like 
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appendages on the lower side of the abdomen or "tail.:' The egg~ are 
hardy, comparatively large, about one-twelfth of an inch in diameter, 
and each lobster cai·rie~ at a time from G,OOO to :3G,OOO, (lependent partly 
upon it~ Hize. 'rhe circulation of watel' among them is maintained hy 
the natural movL·ments of the swimmerets, which indicate, in a meas­
ure, the amount of motion to he given them in the hatching apparatus. 
As the attaching threads do not constitute an organic cmmection be­
tween the eggs all(l the body of the lobster, they may be ent without 
causing injtu·yto the former or suffering to thrlatter, and the eggs may be 
removed rapidly by means of scissors or a sharp knife. They are heavy 
and the 1\icDonald automatic hatching jar is well adapted to their in­
cubation, although the cod apparatus has also been successfully usrd 
for the same purpose. 

1 n the spring of 1886 the experiments were renewed by Capt. II. 0. 
Chester and Prof. John A.. Hyder, and were ca,rried to a successful issue, 
being vigorously 1n·osecute<l during the entire ha,tching season, Prof. 
Ryder also made a careful preliminary stn<ly of the development of 
the young,* and attempte<l the rearing of the embryos in confinement. 
vVhen first hatched the embryo lobster is totally unl.ike the parent, 
botl1 in shape awl in the character of ib; appendages, leading also a 
pelagic or free-s wimmiug existence. Each Htage of growth is marked 
by the casting off of the outer skin or shell and the formation of a new 
one. The early transformations are quite rapidly accomplished. The 
history of the embryo at this time was carefully recorded by Prof. 
Hy(ler, who found that six molts occurred during the period of their 
free existenct>, which occupied from Hix to seven weeks in the aquaria. 
The molts tarke place at intervals of four to fifteen or mol'e <lays, if the 
la,rym are well fed. Daring the first, secoiHl, thil'<l, and fourth stages, 
occupying about t,ltree weeks, the embryos havl' tlw essential eh rtrae­
teristics of a low gTonp of shrimps, ealled sehi:;;opo<h.;, their appendages 
being chiefly adapted to swimming. \Vitlt each molt the embryo he­
comes slightly larger and new appeudages are a<lde<l. ITrom a length 
of 8 millimcten; at hatching, they attain a length of 1:3 millimeters in 
the fourth stage. With the fourth molt, which gives rise to the fifth 
stage, having a length of 1± millimeters, the embryo loses its schizopo­
dal characters, being abruptly transformed into a type very closely 
resembling the adults. :Formerly tramsparent, its eolor now is a bluish 
green, with more or less brown in some ca~es. During the fifth wePk, 
or toward the close of this stage, the young lobster bceomes less partial 
to its earlier pelagic life, and remains on the bottom a great part of 
the time. In the sixth stage it has attained a length of ll) millimeters, 
and in the seventh a length of 22 rnillimeters, the latter being reached 
at an age of about seven weeks. During these three last stages tlw 
body an<l its appendages have been rapidly assuming the form and pro-

"The :~retamorphosi:-> of the American lobster, Homarus amel'icantt.~ II. ::\Iilne-Ecl­
wardl:l. By John A. Ryder, ;\.u1erigag Naturalist, xx, No 8, pp. 739-742, August, 1886. 
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portion:-; of the adult, which are still more marked in the eighth stage, 
the Hual oue that was ohRerve<l, and during the same period it~ dispo­
sition to remain upon the bottom haH ah:;o increa:-;ed. 

Not being supplied with a yolk sae, the embryo lobsters begin to fePd 
immediately after hatching. They are carnivorous and cannibalistic, 
deyouriug their own kindred by preference and with evident relish. 
They are ravenous eaters, very savage and persistent in their attaeks 
upoll one another, interposing thereby a r.:;erious obstacle to any attempts 
at their confinement in the aquaria. Otherwise it would 1>e advisahle 
to hold them until they had passed through their early larval Htnges 
a1Hl were ready to begin their permanent life upon the bottom. At that 
age they are better able to escape their en~mies and to :;;earch for food, 
but under exh:;ting eonditions it has been necessary to plaut them when 
only a few days old. Prof. Ryder found that tlw greatest mortality oc­
curred during the first fonr stages. The fifth and following stages are 
more hardy, and would give comparatively little trouble in practical 
operation;.;. Their har_der r.:;hell, their approach to the adult hal>its, and 
tl1e greater ease with which they can be fed all <'Onduce to this. These 
later stages "·ere fed upon crab roe, copepods, and other minute crns­
l<H'(~anlifc, mHl sometimes with chopped meat, but it was found esseu­
tial that, the food should be given in a fresll condition and should not 
be allowed to become sta,le or to putrefy in the tanks. The experiments 
with regard to feeding· and rearing in the aquaria will be coutinued 
during sul>Hequent seasons in the hope of reaching more sati factory 
eonelnsions in that rc14pect. 

It iH still too early to measure tile success of lobster-culture, and until 
the same ean positiV(']y be determined it has not been considered pru­
chmt to eomluct the work upon a large Reale or to extend it beyond the 
\Voo<l'14 IIoll region. In the summer of 1888, 3~5,000 embryos were 
planted there, and in lH8H, 1,[>75,000 embryos. The growth of the lou­
Hter is supposed to he eomparatively slow, the age of individual~ meas­
uriug 10 inches long· having uem1 estimated all the way from 6 to 10 
years, although we liave HO definite information on which to base Hueh 
calculation:::;. Any increase in the supply would not, therefore, have 
mauifm;te(l itself up to the present time, and several years must still 
elapse before passing finally upon the utility of the experiments. The 
urgeucy of the cmm i:-; such, however, as to warrant most strenuous 
effortH to attain sneeesH. The destruction of lobster eggH in nature 
throug-h the attack~ of eeh:;, cunners, and other small fisheH, is known 
to he very great, while moHt of the egg lobsters taken by tllC fiHhPrmen 
fi1Hl tlu'ir way to market, de~-;pite the laws. .Artificial propagation is 
at least beneficial in insuring the utilization of the latter and the pres­
ervation and hatching of a larger percentage of the former, precisely 
what h; accomplished in all branches of fish-eulture. It is evident, 
hOW('Yer, that more stringent and ju<liciOUS legi:-;lation will be required 
to fully protect the lobster-grounds, even to t.lte entire suspension of 
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the Hshery for a time in <'ertain di:-~tricts, but that i:-) a matter which 
fall:-3 entirely ·within the jurisdiction of the State};. 

Transplanting.-The t'Yo commoner ·species of lob~ter (llomaru.'l) are 
limited in their distribution to the North Atlantic Oeean, one occurring 
on the European the other on the American side. The American 
species ranges as far south as Delaware, but i~ most a lmndaHt on the 
coasts of New England and the British ProYin<'es. TtH north and south 
distribution is undoubtedly <letermiued chiefly by temperature, and it 
would, therefore, seem impracticable to attempt it:-3 extension artifi­
cially in those direetions. On the Pacifi<~ coast, how·eyer, similar condi­
tions are again repeated, although warmer waters are there carried 
farther north by currents, as 011 the coast of Europr, producing a some­
what milder and more equable climate in corresponding latitudes. 
That such a coincidence does ('Xi~t on both sides of the <·ontinent is 
substantiated by the fact that both the cod and halibnt itthabit the 
North Pacific, ranging south beyond Cape I~,Iattery, au<l that other 
fishes and many marine invertebrate::; seem to be ideutical in the two 
oceans. l~rom some cause, however, tlto lob:-~tcr has been excluded 
from the fauna of the Pacific eoast, alHl its place has not lwen taken 
by any other species, but it does 11ot Hcem possible that its absence is 
due to climate. The only locality in that reg-ion for wltieh we have a 
continuous serie::; of temperature olJservations of tlt~ Rea water is San 
FraneiHco, where ~nring the six years emli11g with 188() the range of 
temperature was only 100 I~,., or from 51° to G1 ° F. At the mouth of 
YineyanlSonn<l, off\Yood's Holl, l\Iass., the ra11ge ofoeeall temr)erature 
dnri11g seven yettrs was 37° F., or from3~0 to G9° F. The temperature iH, 
therefore, much more equable at San Fraudsco than 011 the sonth(•rn 
coast ofJ\Iassachust•tts, conespon<ling for the entire year, " 'ith the cou­
ditions prevailiHg at tlte latter place between JHay 20 ami the laHt of 
June and bdwemt the firRt of October all(l the middle of November. 
Both of these periods are favorable to the existence of lobsters on the 
iwshore grmuHh>, mHl the f(>rnwr is also tlte Hpawnillg :-~pason. So f~tr as 
temp( ratnre h; eoncerncd, the Pacifi.c coa:-~t appearH to offer no obstaeles 
to the introduction of lobsters even as far :-~outh as San l~rancisco, and 
probably J\Iouterey, the Hc:x:t adjoining bay. The coaRt from here 
northward presents a sm·<·ession of sandy all(lro<'ky :-~hon'H, :-~ufficiently 
rich in life to afford au abunda11ce of Hutritious foo<l, and, if once suc­
cessfully started, there is every rea~on to expect tllat they would t ln·ive 
and multiply. 

The •lneRtion oft ltc i11troduetion of loh:-~ters iu this region h; not, limY­
ever, to he <le<'i<le•l solely hy the fact. that the conditions are favorable 
to them. It h; e•rually important to know if they are wanted by the 
inhabitants aud if they "\vonlcl ad<l a deRirable feature to the food ~upply. 
'rhis qnestion was praeti<'ally Rettle<l as early a:-:; 1873, whPn California 
took the iuitiativ<~ in attempti11g tlw Jirst trausplanting of loh:.:;ters 
acros::; the coutiuent, lmviug, howeycr, in that matLer, the eoi)pcration 
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of the U. S. Pish Commission. Tlw fact that a large crnl'ltacean 
called the spiny lobster or salt-water ('raytish ( Pallul irus) occurs to the 
south of Point Conception is· not an argument again~t the introduction 
of the genuine lobster. A closely relate{l "crayfish" inhabits the south 
Atlantic a~1d Gulf coasts, and another Rpecies the :;;outhern part of 
Europe, both of these being highly esteemed as food, but not interfering 
to anY. extent with the fishery for the true lob~tt'r (l£omarus). On the 
first shipment the train was totally wreeked soon after crossing the 
:l\Iississippi Hiver. A second trial was made in 1874, and a third in 
1879, only four lobsters reaching San Francisco alive on the former and 
twenty-one on the latter. Realizing that the planting of such small 
lots conl+l haye no appreciable effect in the stocking of a new region, 
experiment~ were made at \Vood's Roll in the spring of 188G, by the 
late Capt. H. 0. Chester, with the view of determining some more 
economical and reliable method of transportation. His efforts were 
directed chiefly toward the preservation of lobsters by packing them in 
moist sea weed and reducing the temperature of their surroundings: 
They were entirely satisfactory, speeimens being kept in good condi­
tion for seyeral weeks, with the use of only a very small amount of sea 
water, alHl, while not strictly imitaterl in the subsequent shipments, 
they rmggested the methods that were pursued. 

As this division of the Fish Commission was called upon to assist in 
the preparation of these shipment~, a brief reference to them may be 
made in this connection. They have, however, been fully described in 
tlw Bulletin for 1888, pp. 453-4 72. The lobsters were collected in the 
Vineyard Sound region, and after being loosely packed in rock weed 
in small wooden crates, were stored in the large compartments of one 
of the Fish Commission car::;, in which the ten)-perature was reduced by 
means of ice and salt. At least twice each day the specimens were 
freshened by sprinkling them with salt water, of which a stock was 
carried for that purpose. The first trip was made between .Tune 1G and 
23, 1888, beginning with GlO lobsters, of which 250 were males and 3GO 
fenmll'S. The second trip took place between January 14 and 22, 1889, 
starting with 710 lobsters, 279 being males and 431 females. Some of 
the females in both lots were also provided with eggs. A comparison 
of the difficulties encountered on these two trips is interesting. The 
first was made <luring a period of very warm weather, and the mortality 
from that cause was very great, despite the free use of ice. The second 
was, therefore, arranged to obviate .that trouble, but unfortunately the 
temperature during the journey fell at times considm~ably below zero, 
and it became necessary to resort to artifieial heat to prevent the abso­
lute freezing of the lobsters, but nevertheless the mortality was even 
greater than before. As a result of the fir:;;t trip, 302 lobsters were 
planted in ~[onterey Bay and vicinity, an<l 30 oft' Trinidad light-honse 
in northern California, besides abont J oo,ono embryos deposite(l off 
Monterey. On the second tnp 88 indivilluals were planted oft' Uape 
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Di:-;appointmcnt, 22 in Shoalwat<>r Bay, and 12:~ iu dill'en'nt pla<:CI) at the 
month of Puget Sound, all within the limits of the State of \Va:-;hingtou. 
A number of years must elapse before the utility of these plantingt=; 
can he ascertained, and it is probable that several more shipments will 
be necessary to place these little colonies on a self-sustaining basis, hnt 
the undertaking is sufficiently important to warrant every reasonable 
e1l'ort in its behalf. 

The Long Clam (Mya m·ena1'ia). 

A discovery made in regard to the young clam at Wood's Roll, by 
Prof. Ryder, while at first sight apparently of biol0gical interest 
only, can be turned to good account in case the transplanting or arti­
ficial culture of that species is attempted. In fact, its distribution to 
different parts of the Pacific coast, where it is not a native, but where 
it has already obtained an accidental foothold, has been seriously con­
sidered, and an unsuccessful trial in that respect was made by the 
steamer Albatross in 1888. Hitherto, in the transplanting of mollusks, 
the adults generally have been used, and the oyster, most fortunately, 
is able to withstand the hardships of a long journey. The clams, how­
ever, are more delicate and their transportation for stocking purposes 
has generally ended very disastrously. Respecting his observations, 
Prof. Ryder wrote in December, 1888, that he had discovered a 
byssus and byssal sac in the tip of the foot of the common clam, in 
young specimens collected at vVood's Roll during the previous summer, 
which fact upsets all previous ideas regarding the life history of that 
species. Instead of the young clam burying itself at once in the sand 
like its parent, it probably suspends itself for a time to weeds or sticks 
or other objects above the bottom until it is large enough to shift for 
itself in its final home. The presence of a byssus in the young of this 
animal seems to be a protective measure, and it will be interesting to 
learn if the giant elam, Glycirneris generosa, of the Pacific coast, is sim­
ilarly provided in its embryo state. Tbe specimens from Wood's Holl 
were found on floating timbers among ascidians, and ranged in size 
from less than a millimeter to nearly three-fourths of an inch long. Its 
transplanting while so attached could readily be effected. 

THE CHEMICAL COMP0SITION AND NUTRITIVE VALUE OF AMERICAN 

FOOD-FISHES, MOLLUSKS, AND CRUSTACEANS. 

The first and only extensive investigation of this important subject 
that has been made in this country was begun for the Fish Commission 
about ten years ago by Prof. W. 0. Atwater, of Wesleyan University, 
Middletown, Conn., who has continued his observations from time to 
time as funds could be spared for that purpose. Having, moreover, 
a deep personal interest in the successful accomplishment of his task, 
Prof. Atwater has given largely of his time and means without remuner­
ation, and some financial asststanee has also been received from 1\Ir. E. G. 
Blackford, of New York, and 1\Ir. A. R. Urittendeu, of .Miudletown, Conn. 
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Considering the large Immber ofRp('<'ie8 of aquatic animal~, estimated 
at about a t.hon~awl in thiR eonntry, whi<-h are used for food or for 
other economic Jmrpo8e8, and the amount of time required to make a 
<·areful analysis of a Ringle species, some idea may be formed of the 
magnitude of any inqnil'y that would inelnde the entire liRt. \-Vhether 
or 11ot it will evPntually be eoiJ.siclered adviRable to analyz;e all or even 
tlw larger proportion of theRe Nlible forms iH a matter 110t requiring 
immediate deeision, but in his experiments thus far Prof, Atwater has 
Rele<"ted a wide v~triety of speeies, ineluding the more important ones, 
sufficient to furnish most instructive and interesting results. Prelim­
inary reports upon the investigation were pl_tblished in the Fish Oom­
mh;sion H.eports for 18RO and 18B3, and contributions on the same sub­
ject by Prof. Atwater haye also appeared in the Report of the Shellfish 
Uommission of New York for 1887, the National Medical Dictionary, and 
the Century :Magazine during 1887 and 1888. 

lu view of the progress that has been made and the opportunity 
afforde(l for deductions, it hm; been deemed expedient to present 
in thiR volume a full account of the researches now compieted, and 
Prof. Atwater's paper (Appendix 10, pp. 679-868) is deserving of care­
ful consideration. 'rhe author explains that in its present status the 
jnvestigation in eludes: (1) Chemical analyses of the flesh of American 
food-fishes and invertebrates; (2) experiments upon the digestibility 
of the tlesh of fish; and (3) studies of the chemical constitution of tlle 
albuminoi•h; of the flesh of fish. The experiments in regard to the last­
Hamed ::m~ject are not, however, sufficiently advanced to warrant their 
discussion at the present time. The report is divided into two parts, the 
:firRt treating of chemical compmlitions, the second of nutritive values. 
Part I is chiefly oceupied with the technical details of analyses, while 
Part II is more popular iu character and explains the deductions at whieh 
the author has arrive<l, together with their bearing upon ditl'erent fishery 
problems. 

The total number of species of fishes analyzed was 55; of mollusks, 
crustaceans, etc., 11; but the number of specimens, and consequently 
of separate analyses, was very much greater. The invertebrates made 
use of consisted principally of oysters from different localities, together 
with scallops, clams, mm;;sels, lobsters, crayfishes, crabs, and shrimps. 
Many other kinds of fbod materials have also been subjected by Prof. 
Atwater to the same tests for the benefit of the National 1\fusenm, and 
the results obtained thereby are here utilized for comparison. 

Tbe comprehensive manner in which the subject has been p1·esented 
may he inferred from the following references to the principal contents 
of tbe report. In Part I are given the classification and origin of the 
specimens examined; methods of analysis; descriptions and details of 
the analysps; the rc~mlts of the analyses presented in tabular state­
ments; protein in the tiesh of fishes; elassificatiou of the specimens in 
aecordancn with thei r ehemieal eompositiou; summary of the analyses 
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of European fisbe:-; made by different observer:-;, and tho comparison of 
the same with thoRo of American fLshes; an<l changes in the compm;i­
tiou of oysters by removal from salt to brackish or fresh waters. Part 
II treats of the constituents of foo<_h;, their principal nutrients, and the 
way in which those nutrients are utilized. by the human body in the 
formation of tissue~;; and for suRtaining the vital functions; the digest­
ibility of fishery products; the relative value of the different species of 
fishes, mollusks, all(l crustaceans, according td tho percentages of their 
component nutrients, the same being illustrated by tabular statements 
and colored diagrams; the objects and results of the floating of oysters, 
and oysters considered as an article of food. 

Without extending these remarks beyond their proper limits it would 
be impossible to give an adequate idea of even the more important 
features of Prof. Atwater's investigations, but his final conclusions may 
very appropriately be quoted, as they are at least suggestive to all pro­
moters of fishery matters. They are as follows : 

The chief uses of fish as food are (1) as an economical source of nutriment and (2) 
to supply the demand for vnriety in diet, which inc·reases with the ndvanC'e of civil­
ization and culture. As a nutriment, the pl:tce of fish is that of a supplement to 
vegetable foods, tho moRt of which, as wheat, ry(•, maize, rice, 1wtatocs, etc., are de­
ficient in protein, the chief nutriment of lis h. The so-called nitrogen om; extractives 
(meat extract) containe<l in sma11 quantities in fish, as in other animal foods, are 
doubtless useful in nutrition. 

Late inquiry in agricultural and biological c hemistr;v hns brought out some facts 
which emphasize the importance of fish-culture ::tnd the greater use of fiRh as food 
from the standpoiuts of hygiene and domestic, agri(•nltural, an<l even national econ­
omy. Our national dietary is one-sided. Our food eontnins relatively too nmeh of 
fat, sugar, and starch, and too little of protein. Thi~ is a uatnral result of our agri­
cultural con(litions, whieh have le<l to the prodnetion of large quantities of maize 
(which is relatively deficient in protein) ancl of excessively fat lJeef alHl pork. Onr 
agricultural pro(luctiou is iu this sense one-sided. Onr soils arP hccomi ng lleplete<l 
by culture. The evil results of this are nlready evident iu the older and arc becoming 
so even in some of the newer States of the Union. Of the ingredients o.fpla.nt foot! 
w1lich are needed for the restoration of fertility, the costliest and scarcest is nitrogen, 
which is the (·llaracteristic element of tlw protein <"omponnds of our food. 

A very la.rge amount of the waste produets whic·h are left from the consumption 
of food, instead of oPing returned to the soil for restoring its fertility and increasing 
its production, is earried off in drainage water:-; nud through the sewers of the large 
cities into the rivers and sea. The nitrogenous products are thus especially exposed 
to loRs. The uitrogcu, however, is not lost nece:-;s:trily in this way. It goes for the 
support of marine vegetation which forms the food of fish. It may thus agnin be 
utilized as food for man. Fish has relatively less of fats and more of protein than 
meats and vegetable foods. By fish-cnltnre, tlwn, we are enabled to supply the very 
materials which are lacking in our dietaries and from tl1e waste products may be saved 
the valuable fertilizing elements, including phm;phorus and especially nitrogen. 

As population becomes denser, the capacity of the soil to supply food for man 
gradually nears its limit. Fish gather materials that wonltl otherwise be inaecessi­
ble amllost, and store them in the very forms that arc most deficient in the produce 
of tlw soil. Thus, l1y proper cnltnr<> anllusP of (i:;;h, the ri' erH a111l st•a arc made to 
ft1ltill their office with the land in snpplyi11g· Hntriuw11t for lllan. 
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THE WASHINGTON LABORATORY, PREPARATION OF 
' REPORTS, ETC. 

During the lifetime of Prof. Baird all the accommodations required 
for conducting tlw scientific work of the Fish Commission in Washing­
ton were provided by the U. S. National l\1 m;;eum. The same arrange­
ments were also continued until June, 1889, when, upon the refitting of 
Central Station, the scientific quarters were removed to that building. 
Formerly the collections of natural-history specimens as soon as they 
were received in Washington were transferred to the custody of the 
National Museum, which also provided for their maintenance and, to a 
great extent, for their elaboration. In the future the Fish Uonunif;sion 
will retain possession of such materials until they have been studied, 
then depositing them in the Nationall\Iuseum, with which it is expected 
that the friendly cooperation so long maintained will be continued. Dr. 
Tarleton H. Bea.n has also been retained by the Museum as curator of 
the Department of Fishes and Mr. Richard Rathbun as curator of the 
Department of 1\Iarine Invertebrates. 

rrhe scientific work to be provided for in washington, besides the 
routine of administration and the direction of investigations, is the 
preparation of re-ports, maps, and plans, and the study of natural-history 
collections, and of physical and chemical problems. The accommo­
dations assigned to this didsion at Central Statwn comprise an office 
and laboratory with several storerooms. The laboratory is especially 
fitted np for biological inquiries, but may also be used for physical and 
chemical researches upon a limited scale. The facilities for the storage 
of collections are sufficient for immediate purposes, but they will un­
doubtedly soon be outgrown. Not having the means for keeping up 
the very complete physical" laboratory established in the Smithsonian 
Institution under the direction of Dr. J. II. Kidder, the privileges so 
graciously afforded there were relinquished toward the close of the 
fiscal year, the apparatus belonging to the Fish Commission beiug 
transferred to Central Station. Arrangements were at once made with 
the Chief Signal Offieer and with the Superintendent of the Coast Sur­
vey for the testing of all the more delicate instruments, the coarser ones 
being readily attended to in our own laboratory. The physical ohRer­
vations are made chiefly in the field, and the subsequent preparation 
of reports upon those subjects seldom requires the use of apparatus. 
It would, however, be advisable to enlarge the facilities for that branch 
of investigation in Washington, and it is hoped that this may soon be 
accomplished. 

The scientific collections received in Washington during the past year 
have been very large and valuable, representing inquiries extending 
over a wide extent of territory. The most important were thosr ob­
tained by the steamer J111Jatross on the voyage fi.·om WaRhington to 
San Francisco in 1887-88, and during the suusequent survey::; on thl3 
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eoaKtK of 1.\Ja8ka, vVashington, and Oregoll; by the steamer Fish Hawk 
while on the west coast of Florida and in Providence River and l.Jong 
Island Sound; by the schooner Grampus, on the red-snapper banks of 
the Gulf of Mexico, and by the inland parties investigatiBg the lakes 
and rivers. The prineipal material transferred to the National J\Insenm 
eonsiste<l of the type series of fishes from the inland explorations, the 
reports of which had been completed, and of the mammals, birds, l<'P· 
tiles, plants, geological and ethnological specimens obtained incidentally 
during the recent cruises of the Albatross. Duplicate sets of the fishes 
collected by the inland parties were also distributed to several institu­
tions, as described elsewhere, and many groups of animals were sent to 
specialists for study and report. The distribution of duplicate natural­
history specimens, however, is chiefly made through the U. S. National 
Museum, which is better equipped tor that purpose. 

The large and fine collection of fishes and marine invertebrates 
obtained by the steamer Albatross during the voyage frotn Washington 
to San Francisco in 1887-88, described in the last annual report, was 
receive~ at \Vashington in July, 1888. The assorting of the material 
was undertaken by Prof. Leslie A. Lee, of Bowdoin College, who had 
been in cbarge of the scientific work of the expedition, and early in the 
winter the different groups l1ad been carefully separated and prepar<>d 
for study. For the working up of these collections, which contain mally 
11nique and interesting forms, and the preparation of reports upon them, 
it was necessary to obtain the cooperation of many specialists who·conld 
afford to give their time gratuitously. Much assistance of that charac­
ter was fortunately secured, and by the close of the year the followi11g 
asRignments bad been made: The deep-sea fishes and those collected 
along the shores of southern South America, to Dr. Tarleton H. Beau; 
the shore fishes of Santa Lucia, West Indies, Bal1ia, Brazil, the Gala­
pagos I~lall(ls, and Panama, to Dr. DaYi<l S .• Jordan; the fishes fi'om 
between Acapulco, J\Iexico, and San ~"'raneisco, to Prof. Charles H. Gil­
bert; the brachyurau, isopod, and phyllopod crustaceans, to Prof. Leslie 
A. Lee; the stomatopod crustaeeans to Prof. W. K. Brooks; the alpheid 
crustaceans, to Prof. F. IT. Herrick; the pycuogonids, to Prof. 
E. B. Wilson; the annelids, to James E. Benedict; the m~matocl and 
trematod worms, to Prof. Edwin Linto11; the salpre, to Prof. vV. K. 
Brooks; tl1e gastropod, scaphopod, and lamellibranch mollusks and the 
brachiopods, to William H. Dall; t1IC pteropod and heteropod mollusks, 
to .James I. Peck; the crinoids and echini, to Prof. Alexander Agas::;iz; 
the corals, to Richard Rathbun; the actinians, to Prof. J. P. 1\fc.Mur­
rieh; the mcdusre, to Prof. W. K. Brooks; the hydroids, to J. Walter 
Fewke::;; the foraminifera, to Prof. IJ. A. Lee; the algre, to Prof. W. G. 
Farlow. 

J\Iany fishing implements collceted on the voyage were a<ldecl to the 
fishery exhibition in the National l\Im~cnm, aud a11 n.11imalH and other 
.Jbjects uot aquatic were trauHierrP<l at onc·e io t.lH' c·nstody or that 
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.Mn~(.'ttm, wht'rP tlw.r have heen placed in t.lH~ hawh; of the followin~ 
pcrRoas for Ntwly: 'l'lw mamuwl::-;, to F. \V. 'l,nw; hird~, to Hobert 
Hidgeway and L. St~jueger; bird'::-; eggs, to Uapt. Ben dire; reptiles and 
ba.trachians, to Prof. E. D. Cope; Hkeletons, to F. A. lmcas; insects, to 
I..~. 0. Howard; plants, to Dr. George Vasey; archmological specimeuH, 
to 'fhomas vVilso11. 

The voyage of tlw Albafrt'o8s, on whieh this material was obtained, 
offered exceptional advantagef'! for scientific observations, which were 
fully utilized, and the report::-; upon the different subjects will form one 
of the most important series of contributions yet resulting from any of 
the Government expeditions. The opportunity aftorded was incidental 
to the transfer of the steamer Albatros8 to the Paeifie coast, and was 
planned by Prof. Bair<l shortly before his <leath. The report~:; will be 
published mainly in the Proeeediugs of the National Museum. 

Attention h:; directed to the exceptional advantages for the study of 
salt a1Hl fresh -..vater animals now afforded by the large series of aquaria 
reeeutly established at the Central Station in \Vashington under the 
immediate direction of the Commissioner. These facilities will be ap­
preeiate<l m;pecially by the student of marine zoOlogy, and as a means 
of popular education in respect to the habits of living fishes they will 
also Herve <LIL important purpose. 

At the Cincinnati Centennial Exposition, held <luring the summer of 
1888, the opportunity was taken to illustrate the methods of work per­
taining to t.hiB division and some of the results of its investigations. 
The steamers Albat'i'oss and Fish Hawk and the schooner Grampus were 
represented. by means of models and photographs, alHl the a1)plianees 
for marine researeh chiefly by the instruments themselves. The fol­
lowing material was also exhibited: A relief model of the great offshore 
fishing hanks of Eastern North America; series of dried and alcoholic 
speeimens to show the fauna of the marine fishing-grounds, the character 
of the oeeau bottom, tlw food of pelagic fishes, and the principal eco­
nomic 1ish<.'s and marine inYertebrates; living specimens of the food­
fishes of the Ohio Valley kept in aquaria; seriesofmicroscopicprepara­
tions illustrating the development of several of the food-fishes now being 
propagated by the Fish Commission, and the biology of many other 
fishea a1Hl invertebrates; and the publications relating to the scientific 
inquiries of the Fish Commis~;ion. 





REPORT UPON THE DIVISION OF FISHERIES. 

BY J. W. COLLIN~, 

..1ssi8fant in charge. 

A.-INTRODUCTION. 

The second report on tlw division of fisheries, which is herewith pre­
sented, covers the fi~cal year ending J nne 30, 1889, and shows concisely 
the work of the diyision <luring the year. 

In reviewing the operations of the divisioll, its organization, and the 
investigations in witieh it ha:-; been engaged, it h; well to have in mind 
the fact that the wol'k wa:-; carried on under peculiarly adver~e comli­
tious, due to the fact that the exigencie:-; of other branches of the F'ish 
Commission work macle it 11ecessary for me to devote almost all of my 
time to duties not directly eounected with the divh~iou. Elsewlwre 
more detailed mention i::-; made of this; here it ·will suffice to :-my that, 
in addition to my connection with the exhibit of the Commission at 
Cincinnati, I was assigned to the followiug clnties: ( 1) That of fitting 
the (fTampus for sea in the sununer of 1888, and employing a captain to 
take comma,ml of her. (~) That of atten<ling to Home special matters 
at Gloueester, MasH., relating- to the ti.sll-cnltural work at that station. 
(3) That of making au oftieiai inveHtigation of the drcumsta,nccH con­
neeted with the stranding, abandonment, and rescue of the Grampus; 
also making repairs, fitting her for sea, Hll(l employing officers and men 
to go on her. (±) Preparation of reports a~; follow:-;: (a) On the inve::.;­
tigation above referred to; (b) on the construction and equipment of 
the G'i·ampu,s; (c) on the operations of the Grampu.s from March 15, 1887, 
to June 30, 1888; (d) on the participation of the Fish Commission in 
the exposition of the Ohio Valley and Ceutral St~Lte~, together with a 
catalogue of the exhibit. 

B.-RESOURCES AND EXPENDITURES. 

Appropriation.-The available me~ms for condudiug the inqniries 
prosecuted by the division of fisheries during the year 1888-89, for the 
preparation of reports, and for the payment of salaries, etc., consisted 
of au appropl'iation of $10,000, in aclditiou to wlti<'h $G,OOO wa::-; assign<>d 
by the Commis~ioner from tl1e appropl'iatio1l fhr seie11tific ill(pliry for a 
'"study of the methods :md rclatious of tbc fisheries." 

CIX 
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Jt.~eed for economy.-The extended scope of tlu~ work of the divi:-;ion, 
the great expanse of territoey to be eanvas~e!l in the obtainment of 
statistical and de~eriptive date:t, and the relatively smaJl sum availa­
ble for the in vestigatious have made thP mo8t careful use of the fnud~ 
neees~ary. It is thonght that expenses of the field agents for travel 
and ~mbsistence (including railroall and steamboat fe:tres, carriage an<l 
boat hire, hotel bills, etc.) have l>eea kept remarkably low, and that the 
avPrage daily expmulitnre of $:3.86 per man will compare favor<tbly 
with the reconl fnr othee branches of the G.)vernmeut service. 

A._wclysis of disbnrsements.-The funds of the division were expeu<lcd 
as follows: 

SalariP:-; _________________ ............... _ ..•....•. __ ..... _ .... _ $10~ 9JO. Otl 

'fr:tvt·l au(l snbsistenco of agents ...... _ ..... _ .... _ ...... _ ..... _ 
1\fiseellaneons, iucln<ling printing, supplies, furniture, etc __ : .. . 

2,980.21 
853.95 

Total._ .... __ .... __ ..•. _ ... _ ......... _ ....... _ .. _ .... __ . _ 14, 774. 24 
Balance _. _. _ ... _ .... _ .... __ ... _ ...... _ ..... __ .... _ ..... _ ..... _ 225. 76 

Amonnt of :tppropriatiou ........ _ ......................... _ .. _ 15, 000. 00 

C.-CONSIDERATION OF THE STATUS OF THE WORK, ITS 
PROGRESS, ETC. 

PERSONNEL AND DU'l'IE:::;. 

Changes in personnel.-During the year there have beenrnany changes 
in the personnel of the division of fisherie~, due to various causes, 
among which the ehief have been the general expansion of the work 
a1Hl the assignment of eert<tin persons from the division to the prepara­
tion and conduct of the exhibit made by the Fish Conuni~:-;ion at the 
Centennial Exposition of the Ohio Valley and Uentral State:-;. 'rhe 
following notes in relation to the personnel will pre8ent a clear i<lea of 
the changes indicated: 

Assignment ofpm·sons to vthe1· (lztties.-Ai:i. wa~ mentioned in my report 
for the previous year, it beeame necessary, in carrying on the work of 
preparing and conducting the exhibit of the Commission, to detail to 
duty in connection therewith 1\fessrs. E. C. Bryan and vV. II. Abbott, 
who continued in service at Cincinnati until the clo~e of the exposition. 
1\fr. H. R. Center, who was temporarily assigned to duty in eonneetion 
with the preparation of the exhibit, resumed his ordinary duties in the 
division soon after the beginning of the year. He was detache<l from 
the (livision of fisheries on November 30, 188~, and as~igned to duty 
in the <livision of scientific inquiry. 

&pecial (~;ssignmcnts and duties in office ancl jield.-The following note­
worthy assignments to special duties were made during the fiscal year: 

During my absence from vVashington (to which more extended refer­
ence will be made el~ewhere), .:\Ir. Hugh M. Hmith was pla<'e<l in elmrgc 
of the office w0rk, aeting under my diredion, with the exception of the 
time (lllring which he W<~s employed in fieldwork, when the office affair~ 
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were under the immediate charge of 1\Ir. W. de U. Ravenel. Early in 
the year 1\Ir. Smith was ordered to investigate the fi::sllCries of Virginia, 
1\Iaryland, Delaware, Pennsylvania, and New .Jersey, aHsisted by Mr. 
l\I. l\f. Snell. The work was begun on .July 12, 1888, and he returned 
to \V:u;hington October 6. Dnl'iug the remainder of the year Mr. Smith 
wa:-:; chiefly engaged, together with 1\Ir. Snell, in the compilation of the 
report on the fisheries of the Great Lakes, which was completed in the 
spring of 188!) and Hubmitted for publication. He also had charge, 
utHler my direction, of the preparation of statistics and of the general 
work of the statistical office. 

1\Ir. W. de C. Ravenel was assigned by the Commissioner to duty in the 
division of fisheries immediately after the close of the season for hatch­
ing shad at the so-called Battery Station, Maryland, of which 1\Ir. Rav­
enel was superintendent. During the absence of Mr. Smith in the :field 
l\Ir. Havenel had charge of the office work, as before stated, and ren­
dered efficient service. In the early winter he was ordered to make au 
invm;tigation of the fil'54erieH of the South Atlantic coast from Florida 
to North Carolina. Entering upon the work on December 3, 1888, and 
lwginning his investigation in Houthern Florida, he carried the inquiry 
a~ far north as the vicinity of Blizabeth City, N. U. On March 27, 188!), 
h1' was ordered to \Vashington and assigned to other dnty in connection 
with the division of fish-culture; but as soon as the work at the Battery 
Station was eompleted, in the spring, he was again detailed to assist in 
the work of the divh;ion of fi~heries. 

Mr. 1L l\L Snell was ordered to as;;;ist .1\Ir. H. l\L Smith in the inves­
tigation of the fisheries of Maryland, Virginia, Dt>laware, Pennsylvania, 
alld New .Jm·sey. He began work on July 12, 1888, and completed his 
investigation on December 31 of the same year. After his return he 
was rngaged mainly in a~sisting· in the compilation of the report upon 
the fisheries of the Great !Jakes. 

l\Ir. W. A. \Vilcox l>eg·an a canvas~:\ of the fisheries of eastern 1\lassa­
clmsettH, including Glou<"ester, on July 2, 88. The investigation was 
di:-:;continued August J 3, 1888. On :N oveml>er 15, 1888, he was detailed 
to make a canvass of the fisheries of the Pacific States, including the 
ri\rer l>asinH, and at the dose of the year was engaged in this work and 
had lll<tde good progrei'ls, being then in the Puget Sound region. 

Mr. lJuther Maddocks was ordered to make au investigation of the 
:fi:-:;herics of l\faine on ,July 1, 1888, and l>egau work in the vicinity of 
Boothbay. The investigation was suspended on .A.ugust 151 1888, and 
l\lr .. Maddocks was rei ieYed from duty. 

On April 4, 183!), Mr. \Y. II. Abbott was ordered to Elizabeth City, 
N.C., to complete tile in\·estigation of that State which had been in: 
augnratecl by 1\tfr. Ravenel. The work was finished and Mr. Abbott 
retnrned to Washington on .Tune 13, 188!). 

On ,Ja,nuary 3, 1880, Capt. D. E. Collins was placed on the rolls of 
the division of :fisherif•s aud ordered to make au iuvestigatiou. of the 



CXII REPORT 0.1!' CO:\ll\IISSIONER OP FISH AND FISHERIES. 

fisheries of the Gnlf State~, iudndiug westcr11 :Florida. He began at 
Key \Yest and prosecuted the inquiry along the west coast of Florida, 
and thence westwanlly. On April33, 1889, the canvass was abandoned 
at Scranton, l\Iiss., the failing health of Capt. Collins rendering· it 
impossiulc to continue the inquiry. 

On ~Iay 8, 1889, l\Ir. Ansley Hall \VaH appointed as a statistical agent 
and ordered to eolleet statisties and study the metho<ls and relations of 
the fi:-;heries in Rhode 1:-;hwd. At the clo:-;e of the year this investiga­
tion was still in progre~s. 

l\Ir. Charles II. Stevem;ou was appointed a :-;tatistical agent on .:\fay 
3, 1889, all(l on l\[ay () was detailed to make au investigation of the 
fisheries of X ew York. The iuquiry had not been completed at the 
close of the iiRcal year. 

Capt. S .• T. Martin waH employ<·d a::; resident ageut at Gloucester, 
J.\Iass., in colleding statistics ·of the daily receipts of fish from vessels 
a1Hl boats. 

On April 15, 1889, .:\Ir. l?. F. Dimick wa:-; appointed as the resident 
loeal agent at Boston, :1\IaRs., for the collection of :fishery statistic:-; at 
that port. 

l\tfr. E. F. Locke, who is the cm;todian of the fish-lmtchery at Glou­
cester, has been detailc(l to assh;t in the collection of statistics at that 
port, and at the dose of the year is engaged in that duty. 

After the completion of hi:-; duties in connection with the exposition 
at Oincinna,ti, 1\Ir. E. C. Bryan was detailed to a~Hist in !ihe compila­
tion of the report prepared by me ou the construction au<l equipmeut 
of the Grampus, alHl alHo the report <'Oncerning her operations. Later 
he waR aRsigned to his r<'gnlar dnties in the division of fisheries. 

1\Ir. C. B. HudRou was employed as artist for the <li vi::;ion fi·om Septem­
ber 15, 1888, to the close of the fiseal year. Iu the early part of the 
year he wa:::; employed as artist in rom1ection with the preparation of 
material for the Fish U~mmiRsion exhibit at" Ginciunati. 

J.\Ir. J. J. Corridon waH detailc•lfi·om the Commi~sioner'sotlicetoassi~t 
me in an official investigation of the stranding and abandonment of the 
G1·ampus, etc., and later he was assigned to the office of sta,tistics of 
the division of fisherie8 aud placed on its rolls. 

l\Ir. 1'. \V. l(eller was assigned to duty in the division of fisheries 
July 1, 1888, and continued in the :-;ervice of the division until March 
31, 1889, when he was transferred to the fi:-;h-cnltural division. His 
work in the offiee was chiefly in pasting newHpaper clippings. 

l\lrs. I. l\L Palmer was detailed from the Commissioner's ofliee for 
duty in the division of fi:-;lterics to assh;t in the work of pasting and 
clasHifying uew~paper dippiug:::;. 

J.\Ir. H. E. ::\Iartiu was appointed as clerk in the statistical office of 
th~ <li vision on .J nly 11, 1888, mul resigned on :March 31, 1889 . 

. Mr. S. Le H. Pritchard \'>· ;1 • :: ppoiuted as clerk in the sta,tistical office 
of the division on Aprill6, 1889. 
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~Ii~s Lillian .l\1. ColliuH was appointed a~ elerk on April 8, lS~U, and 
as::;igne<l to the duty of clas~ifying, arranging, and in(lexing newspaper 
elippingH. 

List of mnployes nnd their salaries at the close <~l the yectr.-The fol­
lowing is a liRt of the employe~-; of the diviHion nnd their salarieH at the 
clo:-.;e of the year. This does not, however, include tlte nameH of thoHc 
who have l>cen temporarily detailed to service in the division from 
other division~ of the OonuniRsion: 

~----- --------; 

I 
Monthly 
comprn­
lmtion. 

Namt'. Dc:;il-{nation. 

,T. W. CollinR .......... ___ ............. ARsistant in char~c of tlidf!ion. _ 
\V. A. Wilcox: .. ____ ......... ---·------ Statif!tical ag('nt .... ___ ---- ___ .. . 

r:r~7~:2E~~~:::::::::::::::::::::::: : ~:~~~l~~ :::::::::::::::::::::::::::: 
C. B.II\l(h;on ------·--·-·-----·--··--- Artif!t -·------------···-··--------
}.f. M. Snell...................... . . . . . . Clerk ....................... _ ... . 
\V. H . .Abbott __ .. __ ----------------- ...... do . _____ -----· ··--·----- ____ .. 
S. Le H. Pritchard ......................... do ................. _ ... _____ . 
I~illian M. Collins .......... ------------ .... do _______ ... ----------------·· 

t.;~;ill~i~~~::: ::::::: ~::::::::::::: -~~:~~:~i~~?~~-~;~~ ~~~:~:~~~::::::::::: 
F. F. Dimick.......................... Local statistieal agent_ ... _ ... _._ 

.FIELD WOH.K, SOURCES OF INFORL\1A1'ION, 1<:'1'<'. 

$200 
L15 
100 
100 
100 

75 
75 
(i5 
50 
50 
50 
,~5 

30 
2;) 

Genm·al considerations.-The work, as considered under thi~ heading, 
is that which relates more particularly to the obtainment of i ui()rma­
tion upon which reports can be based, and is distinct from the routine 
work and the preparation of reports, which will be m~ntioned later. 

The prin(lipal sources of information are: ( 1) Special investigations 
prosecuted by the statistical or field agents; (2) the stati:3tica1 ('ireular 
of the Treasury; (3) reports'reeeived from local statistical agent~· and 
fish bureaus; (4) general correspondence; (.3) newspaper clippii1gs. 

Special investigations.-The special investigations undertaken hy the 
division during the year were as follows: · 

An inquiry into the statistics, methods, and relatious of the fiHheries 
of the 1\Iiddle and South .Atlantic States, from New York to Florida, 
inclusive, all of which was completed before tlte elose of tlw year with 
the exception of New York . 

.A. similar inquiry COllt;eruing the fisheries of the ~tates 1Jonlering- Oll 

the Gulf of }\Texico was undertaken but wa" not fiui:::;hecl. A <'anvass 
was made, however, of the coast from Key West to Scranton, J\Iiss . 

.A. compreheusi ve investigation of the fi.Rhel'ies of the west coast was 
begun in November, 1888, and at the e lose of t hP fis<'a 1 year was so well 
advanced as to give reason to auti<'ipate its <'Otllpletion at a compara­
tively early date. This inclmlPd a eanvaHs or the coast a1Hl ri\'('l' fish­
cries from San Diego to J>uget Sound. It is expe<·ted that this will be 
supplementecl, so far as the eommercial fi~heries are <·oncerned, by the 
work done l>y Dr. Bean ::tJHl as~i~tantH in AlaRka in comu•etion with 

If. J\;liR. 27 4--VIIl 
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the investigation of tlw salmon rivers of tlutt regiC?n, of wbicb fuller 
mention will be made in a subsequent report. 

In the early part of the year inquiries were begun in New England, 
more especially in 1\fassachusetts and .l\Iaine, but, owing to my abseure 
from \Vashington and the difficulty of properly directiug tl.te work 
under tl.te circumstances in whicl.t I was then placed, the Oomrnissionpr 
thought it necessary to suspend the work, which he did on August 
15, 1888. Toward the close of the year, however, the investigation was 
resumed, and, in addition to the work performed by the local agents at 
Boston and Gloucester, a special agent was sent to Rhode Island to 
make a canvass of its fisheries. It is proposed to continue this work 
so as to cover the entire coast fisheries of New England, and it is 
expected that tl.te inquiry will be completed in a few months. · 

11rcaszo·y circnlar, statistics of the fishcries.-Through the continued 
courtesy of the Treasury Department, the Fish Commission 1·eceives, 
from the various collectors of customs, reports on this circular covering 
the operations of fishing vessels. The Yalne and condition of these 
returns were fully discussed in my previous report. The number of 
statements received during each fiscal year since the circular went into 
effect is as follows: 

1886. . .. _ - .... - - .. - ..... .. ...................... : . . • • . . 8H2 
1887 -.. - . - ..• - •• -.........•... -....... - ... - .......• - . . . 5, 088 
1888 ... - .. - . - ... - - - ............... - . - .. - -..... - . . . . . . . . 5, 4-36 
1889 ...••.....•................ -..... -... . .. -- ...... -.- '1, 846 

Total .. ___ ...... _. _ ... _______ ......... _ . _ . __ . • .. . _ 16, 26J 

Reports of S. J. lJiartin.-Oapt. Martin, resident statistical ngent 
of the Fish Commission at Gloucester, l\Iass., has continued to send 
monthly and semimonthly reports to tl.tis division. These show the 
daily arrivals of vessels, the amount of fisl.t landed by eaeh, the locali­
ti<.'s where the fish were taken, and many other valuable data, including 
tl.te statistics of fish lauded by boats operating ii·om Gloucester harbor, 
cateh of tJw local fish-traps, etc. 

Reports of F. F. Dimick.-Since his appointment, on April 15, 1889, 
Mr. Dimick has furnishe<l the diviHion with monthly reports showing 
the arrivals of fishing vessel::; at Eo:.; ton, the quantities of fish received, 
importations of ftsh proclncts, etc., together with the grounds upon which 
the fish were taken. He has also submitted statistics of the vessel and 
boat fisheries of Boston and vieiuity, iucluding persvns employed, capital 
invested, and amount and value of eateh. 

1'he Boston fish b·nreau.-'.rhe daily trade reports of the Boston fish 
bureau, which have been sent to the Commission free of eharge, have 
furnished information concerning the arrivals of fishing vessels at Boston 
and other ports, and a general statement of the amount of m;1ckerel and 
otber StLlt-fish products landed by them, together with much other data 
relating to the fresh and salt fish trades, condition of foreign markets, 
etc. 
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Oorrespondence.-!.fany of the correspondents of the Uommissiou, and 
espeeiallythose in direct communication with the office of the division 
of fisheries, have shown a disposition to furnish information whenever 
called upon. In many caseR parties have voluntarily sent important 
data !>caring upon the fisheries that have been utilized in descriptive 
paper~ and statistical presentation. 

Newspaper· clippings.-In my last report allusion was made to news­
paper clippings as being valuable for referenee when properly classified. 
The efforts which have been made to render available this class of 
material have, on the whole, been satisfactory, and good progress has 
been made in the latter part of the year. 

ROUTINE WORK. 

That part of the work of the division which may properly be clas~ificd 
as routine, and of whieh there is a large amount in connection with the 
compilation of statistics, may be placed under the following hea{ls: 

lVorlc relating to statistical circulars.-This consists (1) in acknowl- · 
edging to collectors of customs the receipt of circulars containing sta­
tistics of the :fisheries; (2) registering the same; (3) examining circulars 
and making comparisons for the detection of errors; ( 4) correcting 
errors ( vd lieh sometimes involves considerable correspond once), and 
(5) making eompilations. 

Jliscelllowous eorresponrlence.-There bas been a large amount of 
miscellaneous correspondence relating to the general work of t,he 
divil'lion. This has been chiefly with members and committees of Cou­
gresH, with the statistical agents in the field, with parties engaged in 
the fh;l.teries, etc. 

Oanl catalogue.-The RyRtem of keeping a card catalogae of fishing 
ve::;Hels sailing from the United States ha:o; l>een continued and e1al>o­
rated, aml has proved a valuable adjunct in carrying on the work. 
Tlth; catalogue contains a complete record of the life history of each 
ves~el sinee 1885, so far as the information has been obtained in the 
office, and by its means it is fea~ible to trace the work and movemPnts 
of the fiBhing craft of the United States. 

Classijlcation of newspaper items.-The classification of newspaper 
clippiugs coutaining items relating to the :fisheries may properly be 
classed as routine work. Allusion was made to this in my previous 
report, where it was state(l that a rough classification had been at­
tempted. Until the latter part of the year it was not feasible to do 
more than this, though two clerks were detailed to the work of pasting 
and arranging the clippings. Later, however, a satisfactory attempt 
was made at a ::;ystematic classification, and the success a<"hieved at 
the close of the year gives good promise to expect gratifying resa1ts 
from the work. 

Pressure (~f routine 1vork.-Owing to the unusual efforts which have 
been put forth during the year in the prosecution of special investiga 
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tiom; and iu the preparation of extensive reports on the fh;heries, the pres­
sure of routine work has been such that the small force available has 
been required to make an extra effort to carry it on. l\1y ow11 absence 
from the office, in, connection with other affairs, together with the detail 
of some of the mo:-;t efficie11t clerks to other duties, naturally broug-ht 
au atlditional pressure of work upon those who remained in Washington. 

JlJ~ACTHJAL WOI~K OF 'l'IIE DIVISION. 

arneral con8iderations.-In view of the m~my matter:-; whi<'h haYe 
served to handicap the operations of tlw division durillg the year, the 
progress of tlw work in connection with the preparation of reports 
has been most satisfactory. A::-; stated inmylastn•port, when thedivi­
sioll of fisheries was organized, ncar the close of the ht:-~t fiscal year, 
the work on the <~ompilation of reports in the office was either not com­
menced or in a very embryonic condition. Notwithstanding this, aml 
despite the pressure of extensiv<:' .field investigations, muth has uceu 
accomplished, as will appear from the statements which follow: 

REPORTS AND :-iPECIAL l'APEHS St'B:\IITTEI> FOR l'HINTINU. 

1. The Beam-Trawl Fishery of Great Brit:tin, with notef! on Beam-Trawling in 
Other Countries . (2:-3. plates; 3! text figures.) · 

2. Hevicw of the Fisheries of the Great Lakes in 1R85. (30 full-rage plat<'s of 
ftsh, apparatus, etc., alHl 6 folding charts, showing nulllber awl location of 
}Wlmd-ncts.) 

3. The American Sardine Imluf!try. 
4. Notes on Certain Fishery lwlnstries of Eastport, Me. 
5. Some Reasons why the l•'ishermcn of Nova Scotia prefer to uHe Salt Clams (Jfya 

arenm·ia) for Bait in the Bauk hand-line Cod l<'iHheril'S. 
6. 1-)t~ttistics respecting certain ft~atures of the vessel fh;hcricH of the l i11ited 

States. 
7. Snggcstions for the employment of impro,·e<l t~·pcs of Ycs~o;els in ilte market 

fisheries. 

REPORTS AND PAPEHS IN COUHSE OF PHEPAHATION. 

1. Report on the construction aiHl equipment of th~ sdwoner Grampu8. 
2. Report npon the operations of tl10 tT. S. Fish Commission Rcliooner Grampus, 

from l\Iarch 15, 1887, to June 30, 1888. 
3. Notes on the crab fishery of CrisflPld, 11<1. 
4. Statistical aml descriptive notes on the the fisheries of the Mitltlle Atlantic 

States. 
5. Notes on the fisheries of the Lower Chesapeake Bay. 
6. Heport nncl ea~alogue of the Fish Commission exhibit at the Ucntenuial 

Exposition of the Ohio Valley and Central Staks. 

STATISTICAL :-iTA'l'E:'IIEXT8, DERCIUPTI\'1•; l'APEHS, ETC., 1<TRNISIIED TO Uo , •<;HJ~H:-i1 THE 

EXECUTIYI<: l>EPAHT;\lE:XTR, 1-'TATE OFFICL\LR, A:-.11> OTIIEHS. 

A large amount of material that. comeR mHkl' thiR head i:-; annually 
supplietl by the division. Some of it !'('quire:-; great reReareh aud i:-~ of 
Hnd1 a 11atm-.~ that it iR Imitable t(n· publication in the report:-; of the 

' 
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li"iRh UommiRsion, hnt aH a rnle Hnch information iR too Hpe<'i;diz«>(l or 
local in itH applieation to warrant printing hy thiH Oommi:-;:-;ion althongh 
freqne11tly used for that pnrpos<~ by the parti<'H a111l hnreauH to whh·h 
sent. 

It is not HeeesRary to mention here all th<> Htatemeuts regarding the 
various phases of thP commercial fisheries fol' which request has been 
made and which have been furnished by this office. T.he following li:-;t 
i:-; Rnhmitted more a:-; an iltdex of the work and eapaeity of the <livision 
than a:-; a resmne of its entire annual operations. 

1. Statement of tho Alaska salmon pack from 1883 to 1888, inelnsh·e. 
2. Table showing by customs <listrich; and .fishiug-g-ronnds the munber of vessels 

engaged in the offshore bank fisheries of New B11gland in 1888. 
3. Statement showing the oyster protlnct of tlw lTnitcd States. 
4. Statistical tables exhibiting the mack<'rcl catd1, by Unitecl States vess(•ls, in 

the Gulf of St. Lawrence, dnring the years 1883, 188!, and 1885. 
5. 'l'almlar presentations showing the extent of the fishery industry of Sall(lnsky, ' 

Ohio, ::nHl of Lake Brie; also of British Columbia. 
6. Statement of the extent ofthe1ishing fleet on the Grnn<l Banks ofNt'wfomHl­

land an<l tho number of vessels belonging to each country. 
7. Statistical summary of the 1isheries of North Carolina. 

NOTICE OP SPECIAl .. l\'IATTI~RS AFP:EC'l'ING 'l'HE FISHERIES. 

As in my previous report, it is intended, under thiH Lead, to call at­
tention to certain matters that may not in all cases be directly connected 
with the work of the Fhdt Commission, but \vhicll, nevertheleRR, llaye 
such an important beariug- upon the relations or prosperity of the emn­
mereial fisheries of the country as to 'varrant mention of them. 

As a rule, every year is noteworthy for a HCriPN of events that affeet, 
in one way or another, the prm;ent or future of certain fisheries, atl(l 
perhaps few years have been more noticeable in this direction than the 
one covered by this report. 

Fishery treaty 'With Great BritaJn.-Among- the noteworthy events of 
recent occurrence none seem of greater monHmt than the treaty affeet­
ing the fishery relation:-; l>etween the Unite<l State:-; and (\in ada, whieh 
was negotiated with Great Britain during the la~t fis<·al year, reference 
to which was made iu my previous report. 

It is pertinent to mention in this eonnection the faet that the State 
Department was fnrnish<><l by the Commi:-;sion with a large number of 
copie;::; of Seciiow;; I to V, ilwlu~-;ive~ of the" l{el)()rt upon the Fislwries 
and Fishery Industries of the Unit<><l State:-;," a spe<·ial edition ht'ing 
printe<l for this lHupose. 

In addition, the Commission supplied the American commissioners 
with numerous statistical statements, with speeinl papers on fisheries, 
and with colored maps showing the distribution of the most important 
species of fish, mollusks, etc., taken for food or bait between Cape Hat. 
teras and the roaHt of Labrador at the interseetion of the 53<1 degree 
of latitwle. Be:-;ide~ this. the experts of the Cominh:;Rion n'lHlerecl Yal-
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uable S<'rviec in making perHom;l explauatiouH or mattPr:'\ affeet.ing· the 
fi~herie~ in North Atlantic water~. 

This treaty, when l:mbmith•d to the 8enatP, waR not ratifie{l. It is, 
however, noteworthy that the modns 1'ivendt attached to it i~ to eon­
tinue for two years, and this provision will probably have 1nore or less 
influence upon such fisheries as are liable to be afl'ected by it. 

Scarcity of mackacl.-The common mackerel (Scornbe1· scombrus), 
which constitutes one of the most important objects of fishery in the 
North Atlantic, was exceptionally scaree during the season of1888, *and, 
so far as could be judged from the amount ta.ken, its lack of abundance 
was even more marked than during the previous year, though that also 
was considered an unusually bad season for mackerel fishermen. 

The cruise on the southern mackerel grounds made by the Grampus 
in the spring of 1888-during the clos~ng months of the last fiscal 
year-developed the frwt of an alarming scarcity of mackerel, alHl in 
a measure prepared the fishiug interests for the conditions met with 
later iil the season. Nevertheless, th"bugh the fleet was not so large 
as on previous years, many vessels engaged in the fishery, the f<tilure 
of which has entaile(l much financial loss upon those sections most 
largely interested in this industry. The result has been particularly 
unfavorable in its influence upon small fishing communities which l1ave 
depen<led largely on the maekere1 fishery. In some cases the effeet 
upon thm;e has been di~astrous and discouraging, and places lteretofbre 
JH'OHperom-; have reeeive<l a check that it may take many years to recover 
from, if. indeed, tlwir interests in the fisheries are not in a large measure 
permanently llestroye<l. 

As in all ca~es of husineRs <lisaster, particularly where the conditions 
are not definitely understood, many causes a1·e assigned for the scarcity 
of mackerel, aml many metho<h; are snggestP<l to seeure their abun­
dance. It is, l)er}laps, needless to say that those most prolific in assign­
ing cam~es and suggesting remedial measures are·often least qualified 
from study and experimwe to speak on the sul~ject. It is not practicable 
to refer in detail to the~e matters here. It may suffice to say that the 
cause for the scarcity of mackerel most <·ommonly m;signed is the use 
of the purse-sein<: in their capture, while some have advised not only 
the abandonment of fishing with this form of apparatus, hut the entire 
discontinuance of net-fishing of any kind. In view of the fact that the 
mackerel has been eelebrate<l for its erratic habits; that there have 
been periods of searcity and abundance ever since the settlement of 
the ·country; that the destruetion of the species was apprehended in 
colonial times, long before the invention of the purse-seine, and r~-

* It is practicable here to speak only of the seasons or calendar years, Rince the 
opeuing of the mackerel season, for vessel fishing, is limited by la;wto .Juno 1 of each 
year, and it rarely happens tha.t many fares are lande<l before June 30. For this rea­
son the catch of the season of 1888-June 1 to November-is essentially tho product 
of the fiscal year, at least so fa.r as the landing of the vessels' catch is concerned. 
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Atrictive laws were then passed regulating the fishery, when the total 
catch did not exceed that which one vessel might make now in a rea­
sonably prosperous sea::;on-it is easy to see that the present depletion 
of the species is simply a repetition of history, and any measureR 
which are intewled to remedy it should be carefully considered. 

It is probable that nothing can be done which will entirely change 
the conditions Tesulting from the habits of the mackerel, though it is 
possible that the conditions may be materially aff'ecte<l awl a reasona­
ble abundance of the species be maintained continuously by artifi<"ial 
propagation. If millions of fry can be produced, and particulculy if 
these can be protected and reared artificially through their earlier 
stages, when the greatest depletion is liable to occur under natural con­
ditions, there i::; at least reason to hope that similar results will be 
secu~·ed as in the ease of the shad. 

Arti.ficictl freczinq offish ctt Gloucestm·, .~lfass.-An event fraught with 
'great possibilities .to the fisheries of New England is the adoption of 
the system of freezing fish at Gloucester, Mass., by artificial methods, 
such as have been in common use in the Great Lakes region for a 1mn1. 
ber of years. 

As long ago as 1878, when making his summer headquarters at 
Gloucester, Prof. Baird suggested the advisability of the adoption of 
freezers by ·the fishing interests of that city. However, this wise and 
timely advice was not heeded, and there seemed no disposition among 
tlu~ dealers to profit by it until te11 years later, when l\ir. William H. 
Jordan commlted with the writer as to the advisability of establishing 
a freezing plant on his premises at Gloucestf'r. 

It is grati(ying to record that a freezer on .the most approved plan 
has been put into operation during the pre~ent fiscal year, awl Mr. 
Jordan has also appli(•!l this principle of artificial freezing to somA of 
his vessels which were Rent for eargoes of frozen herring to Newfound­
land. The most gratifying results have been secured on the vessels 
thus supplied, since they succee<le(l in securing cargoes of frozen her­
ring fh,r in au.vance of those dependent on natural freezing, and since in 
consequence they reached home alHl a market at an earlier date, and were 
enabled to secure higher prices and much greater profit than otherwise 
could have been obtained. It seems safe to predict that, in view of the 
uncertainty of climate at N ewfonndland, this method of fre('zi n g herring 
on board the vessels by artificial means will become a fixed factor in the 
trade, and will ultimately extend to considerable proportions. 

P ARTICIP A'l'ION IN THE CENTENNIAL EXPOSITION OF THE OHIO VALLEY 

AND CENTRAL S'L'ATES. 

In my report for the last year, and in the preceding chapters of this 
report, allusion has been made to my connection with the exhibit of the 
Fish Commission at the Centennial Exposition of the Ohio Valley and 
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Central Htah~R, whieh waH held at CineimHtti <lnring the Rurnmer and 
autumn of 1888. 1\IPntion has alHo been madn of tho faet Mtat Homo of 
the experienced clcrkH of the diviRion of fisheries wt.~re detailed to duty 
in connection with the exposition. In a special report on this subject 
(which appears contemporaneously with this) detailed mention is made 
of all these matters. It may snffiee to say here that my duties in eon­
neetion with the exposition kept me at Cincinnati until November, 1888, 
and were not entirely discontinued, after my return to Washington, 
until late in the spring of 1889. In the settling up of'the affairs of the 
exhibit, after the cloRe of the exposition, much work was also required 
of several of those who had been eonnccted with it, even after they had 
been reas~dgped to the Divh;ion of Fisheries. This made it necessary 
to do a larg·e amount of work at night. 

INQUIRY CONCERNING- 'L'HE GRAMPUH. 

The relations of the division to the schooner Grampus during the 
year have been very intimate and seein to <leserve special mention. As 
soon as the Fish Commission exhibit was properly installed at Cincinnati 
and in good working order, I left that city on August 2, in compliance 
with orders fi·om the Commissioner, and proceeded to Gloucester, 1\Iass., 
where the Gra.mpus was then lying. The vessel had.. been at Gloucester 
more than a month, the commanding officer being· absent on sick leave. 
It was important that she should be put in. order for service and that 
some one should.. be employed to take corrnnand of her temporarily, until 
such time as it was believed Capt. D. E. Collins might be able again to 
rf'Rnme charge of the veRsel. 

Acting under the authority of the Commissioner, I had certain repairs 
made to the vessel and she was put in first-chtHt-; or<ler for sea service. 
I also engag<'d Capt. George H.l\Iartin to take command of the Grmnpus, 
after which the vessel sailed for Wood's Roll. I went on her and made 
several trips from Wood's Holl, in order to familiarize Capt.l\tiartin with 
the routine and general work prosecuted by the schooner. Barly in Sep­
tember I left Wood's Roll and returned.. to Cinciun ati via Washington, 
where I spent a few <lays to look after affairH in the offiee of the division. 

E<trly in November, and shortly after my return to Washington from 
Cincinnati, I was ordered to Gloucester, Mass., on special duty. On 
November lG, 1888, the Commissioner telegraphed the information that 
the Grampus was ashore on Bass Rip, Nantueket Shoah;, and directed.. 
me to take such measures as seemed necessary to rescue the vesssel, etc. 

It may be stated that the vessel went ashore on Bass Rip on the 
morning of N oYember 15, and was abandoned that evening-, the wind 
at the time blowing a moderate gale, with indications of the approach 
of a heavy storm. The vessel drifted off the shoal after being aban­
<lonecl, and several days later was picked up and brought into Wood's 
IIoll. Before her arrival I was dire<·ted by the Commissioner to make 
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an ofYkia l in n~stigation of all matters connede<l with her stramling· an(t 
ahall(lomtwnt, and after her return I wat-; or<lert><l to <·<mtinne tlw in­
quiry, indn<li.ug ~neh testimony as could be obtaine<l respecting her 
rescue, etc. I \Yas also ordered to assume eharge of the vessel f<H' the 
time being and take her to Gloucester, 1\iass., an<l have such repairs 
made a~:; seemed to be necessary; likewise to employ a captain to take 
charge of her when Hlw was ready, and to enlist a crew. 

This duty, which, as has been stated, began November 16, was not 
completed until after the middle of January, though the worK was 
pushed with all pm~sible vigor. I reported in Washington, January 21, 
188H, mal after my arrival there an exham;ti.ve report was eompiled, 
embracing all the testimony and other data relating to the stranding, 
abandonment, etc., of the vessel. 

Cireumstanres over which the writer ha(lHo control prevente<l the 
preparation of the reports on the construction and equipment of the 
Gramp1ts and on her work for the fiscal year ending J uue 30, 1888, 
until the latter part of the present year. As soon as it was feasibl<>. to 
do so, the compilation of these reports was u1Hlertaken and pushed 
forward as rapidly as possilJle. At the close of the year both were in an 
advaneed stage of completion, though it is proper to say that the time 
and labor devoted to· them have necessarily obstructed the expansion 
of the division work in some other directions. 
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1. -REPORT ON THE FISHERIES OF THE PACIFIC COAST OF THE 
UNITED STATES. 

BY J. W. COLLINS. 

I.-INTRODUCTION . 

• 1. HISTORY OF THE INVESTIGATION. 

Among the matters that specialJy engaged the attention of the Com­
missioner, Bon. Marshall McDonald, immediately after his appointment 
in 1888, and one which was deemed very important, was the prosecu­
tion of an inquiry having for its object the collection of statistics and 
other data relating to the commercial aspects of the river, shore, and sea 
fisheries of the Pacific coast of the United States, exclusive of Alaska. 
This was part of a general plan for a thorough investigation of all 
matters relating to the western fisheries. The Albatross bad been dis­
patched to the Pacific the previous autumn for the purpose of making 
a careful survey of sea fishing grounds and carrying on other scientific 
researches of importance to the fishery interests. She entered upon 
her work in the summer of 1888, and it was intended that the inquiry 
respecting the extent and value of the fisheries, etc., should be prose­
cuted contemporaneously with the researches at sea. Unforeseen cir­
cumstances, however, delayed the immediate inauguration of the inquiry 
as originally planned. 

It was the intention of the Commissioner that I should make a prelim­
inary reconnoissance of the west coast fisheries in the spring and early 
summer of 1888, and preparation bad been made for the trip, when cir­
cumstances rendered it necessary for him to order me to Washington 
to assume more responsible duties. 

The organization of the Division of Fisheries, the conduct of impor­
tant inquiries concerning the fisheries of other regions, and my connec­
tion with the exhibit of the Fish Commission at the Centennial Expo­
sition held at Uiucinnati in the summer and autumn of 1888, made it 
entirely impracticable to undertake the investigation of tlw Pacific 
fisheries until near the close of the year. 
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On November 15, 1888, Mr. Vv. A. Wilcox was assigned to the duty 
of making the inquiry, and he immediately began work at San Fran­
cisco. Later he went to San Diego and, beginning there, traveled 
north to Puget Sound, visiting nearly all the fishing stations along the 
coast and on the rivers. In some instances he was able to secure all\ 
necessary information for certain regions from parties carrying on the 
fisheries there, but who were met elsewhere. In these cases no advan­
tage would have accrued froni visiting the localities omitted, because 
they were generally in remote places difficult of access, and since it was 
then out of the fishing season the canneries were closed; besides, no 
one else could give such reliable information concerning the fisheries at 
those points as the parties interviewed.. With few exceptions, however, 
the various fishing centers, rivers, bays, etc., were visited during the 
height of the season, w.hen the conditions aud methods of fishery could 
be observed under the most favorable auspices. 

Many difficulties were encountered in prosecuting the inquiry, and it 
became necessary to go over much of the region twice. Fisheries situ­
ated away from the ordinary lines of communication had to be reached 
by primitive methods of travel, and the utmost tact was required in 
some cases to secure necessary information from suspicious Chinese, or 
others having only an imperfect knowledge of the English language, 
and whose interest in the fishing industry goes no further than the pit­
tance it supplies them. Though instances of this kind were exceptional, 
they were occasion11lly almost insurmountable obstacles to obtaining a 
full knowled.ge of the fisheries. 

An important phase of this inquiry has been the examination of the 
commercial fisheries of the small streams, bays, and harbors along the 
coast, many of which had not previously been investigated. 

The canvass made by Mr. Wilcox closed on September 23,1889, when 
he was ordered to other duty. Subsequently, during the winter of 
1889-90, it became n.3cessary to make some additional inquiry concern­
ing certain details of fishery, etc., at Santa Cruz, San Francisco, and 
the Sacramento RiYer; the Albatross was then lying at Mare Island 
navy-yard, and Mr. A. B. Alexander, fishery expert on board that 
vessel, was detailed for the purpose. The ·notes forwarded by him con­
tamed considerable information relative to the fisheries in 1889, which, 
of course, it was not practicable to secure at an earlier date; this has 
proved valuable in the compilation of the report. He completed his 
work on January 7, 1890. • 

Although the inquiry covered 1889 in part, complete statistics were 
obtained only for 1888. These figures are given in the tabulated state­
ments, while the statistical data secured for 1889 appear incidentally 
in the text. 

As fishery expert ou the Albatross, Mr. Alexander made studies of 
certain phases of the cod fishery prosecuted in Alaskan waters and of 
tb.e Puget Sound fisheries~ to w4ich refererwe is made elsewhere. 
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2. SCOPE AND OBJECT OF THE REPORT. 

Tile scope of this report is limited to a consiueration of such fisheries 
as are prosecuted in or from the region embraced betJween the south­
ern extremity of California and the northwestern limit of Washington. 
Incidentally, a somewhat extended reference has been made to certain 
vhases of fishery in Alaska, in explanation of industries controlled by 
~apitalists of San Francisco or elsewhere, and which really constitute 
a part of the fishing interests of the region specially treated of here. 
Mention has also been made . of the Alaskan salmon fishery j.n order 
that the statistics of tile Pacific fisheries may be as comprehensive as 
practicable, and that intelligent comparisons may be made of tile rela­
tive productiveness of the various localities in the territory controlled 
by the United States. • 

An investigation of the salmon fisheries of Alask-a was made by Dr. 
Tarleton H. Bean, ichthyologist of the Commission, in the summer of 
1889, and a report has been prepared and published giving the results 
of the inquiry. 

A leading object has been to make this a geographical review, so far 
as practicable, and the attempt has been made to localize the fisheries 
of each section, so that their relation to other industries and all other 
local conditions afi'ecting them may be understood. An important 
phase of this part of the work has been the consideration of tile com­
mercial fisheries of the small streams and bays, most of which have not 
been previously mentioned in the reports, for the reason that many of 
them have attained prominence as fishing centers since any similar 
inquiry was undertaken. A scarcely secondary object has been to em­
body all leading facts concerning the history, methods, statistics, etc., 
of each of the more important branches of thefisbery in~lustry. Anotlier 
important feature is the attempt to point out how certain fisheries may be 
improved or new enterprises established. Thus the know ledge gained of 
the conditions of the fisheries of the west coast makes it feasible to sug- . 
gest, from a study of similar industries elsewhere, what should be done 
to secure the best results. 

For lack of space it has been found impracticable to put in this re­
port a chapter on fishing vessels and boats prepared for that purpose; 
tbq,t will, however, be published hereafter, For the same reason some 
other important matters have not been sufficiently elaborated. How­
ever, nothing vitally important to a proper presentation of tile matters 
dealt with has been omitted. 

3. SOURCES OF INFORMATION. 

The chief source of information. has been the inquiry prosecuted by 
Messrs. Wilcox and Alexander, in which the latter took only a compara­
tively small part. It is, however, only just to say that important 
studies were made by Mr. Alexander of the north west-coast fisheries, 
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which have been embodied in the report made by Captain Tanner on 
the explorations of the Albatross. This report has been <lrawn upon 
for data relating to fishery methods. 

The writings of Rathbun, Elliott, Bean, Jordan, and Gilbert have 
been valuable sources of information both as relates to methods and the 
definition and distribution of species. In a very few cases interesting 
and valuable data have been obtained through correspondence. 

Through the courtesy of the transportation agencies, fish-packers, and 
fish-dealers, the agents of the Commission were generally able to get 
full and reliable data from the records of firms, corporations, etc. 

4. METHODS OF TREATMENT. 

In preparing this report an effort has been made to present all the use­
ful information in the most convenient shape for reference. In some cases 
the fishing interests of a locality were so insignifiant that they have 
been disposed of in a single chapter; but in most instances the material 
has been arranged and classified to show all the important details. The 
method of treatment has been varied by necessity, so as to adapt the 
consideration of fisheries to existing conditions of a geographical or 
local nature. In California, where there are coast fisheries, it has gen­
erally been feasible to consider their relations to the various counties 
bordering the sea and bays. Exception to this occurs in the discussion 
of the fisheries of the Sacramento and San Joaquin Rivers. 

The fisheries of Oregon and Washington, however, are largely con­
fined to streams of greater or less magnitude, and the most desirable 
method has been to consider each river basin by itself, regardless of 
territorial limits. The region embracing Puget Sound, Washington 
Sound, the Strait of Juan de Fuca, and the Gulf of Georgia has been 
discussed as if it were a river basin. 

The report begins in the south at San Diego, where the inquiry prac­
tically started, and each geographical section is taken in turn until the 
northern extremity of the coast line of Washington is reached. 

Perhaps the most important matter connected with the treatment of 
available information relates to illustration. The maps herewith pre­
sented for the first time will prove a valuable aid in conveying a proper 
understanding of the fishery industries of each section, showing the 
fishing grounds, the location of special forms of fixed apparatus, fishing 
towns, canneries, etc. Other illustrations show the methods of fishing, 
the fishing stations, the preparation of products, etc. 

5. IMPORTANCE OF THE PACIFIC FISHERIES. 

The fisheries of the Pacific coast of the United States are second only 
in rank to those prosecuted along the Atlantic coast; several branches 
take precedence of all others of a similar character in the world, while 
others are now coming into marked prominence or have much that is 
promising for the future. 

• 



FISHERIES OF 'l'IIE PACIFIC COAST. 7 

Among the first may be mentioned the fur-seal and salmon industries, 
which are unequaled elsewhere. The whale fishery has attained impor­
tant proportions, and San Francisco may now fairly be considered the 
leading center of the whaling industry. The canning of sardines on 
an extensive scale, the preparation of caviare, the establishment of a 
mackerel fishery, an improvement in the cod fishery as the result of 
demand in South American markets, and an increase in the fresh­
salmon trade, are important probabilities which may be fully realized 
within a comparatively short time if the proper effort is made to profit 
by existing conditions and to utilize available resources. 

There has been a gratifying increase in the fisheries of the Pacific, 
taken as a whole, since the census of them was obtained in 1879-80, 
and there is reason for anticipating future advancement in certain di­
rections, though cause exists for serious apprehension of decline in the 
fur-seal fishery, and possibly in one or two other branches, if present 
methods continue. 

In illustration of the important position held by the west coast in 
contributing to the world's food supply, the appended tables, relating 
to the salmon-canning industry, may with propriety be introduced here. 
For purposes of comparison, and that the entire industry may be placed 
before the reader, the results of the business in Alaska and British 
Columbia are added to those of the Pacific States. 

An outline of the salmon canning in 1889 is given in the following 
tJ:tble, from which it appears that of 122 canneries in operation that 
year, 98 were in United States territory and 24 on British soil, and of 
the former 36 were in Alaska. Of th~ total pack, Alaska prodllced 
the largest part; and, although in the number of cannerif's that Terri­
tory exceeded Oregon by only one establishment, the output was more 
than double that of the State named, a fact due partly to the larger 
capacity of the ~1\..laskan canneries, but chiefly to the greater produc­
tivenes~ of the Alaskan rivers. 

Abstmct of the salrnon-canning indust1'y of the Pacific coast of North America in 1889. 

:----------------.,--------------,----

Locality. 

Alaska .............................. . 
British Col urn bi.t . ...•••.•••••..•..... 
\Va::~I.Jington ....•.....•••...••..••..• 
Or~>gon .......................•....... 
Cahfornia .......•.•...•..•.... _ ••.••. 

No. of No. of cases Valnfl nt 
can- of salmon ayerage n1ar-

neries. canned. ket prico. 

36 
2 ... 
18 
35 

!) 

675, 000 
414,400 
203, 600 
333, 113 

75,347 

$3, ~75, 000 
2, 072, 000 
1, 201, 240 
1 965 367 

I 452:082 

Total. ................•..••...... --122 -1-, 701,460f9~065,68!} 

The pack of the west coast during the fourteen years ending 1889, 
as shown by the following table, amounted to 12,4!)3,086 cases, with an 
estimated value of about $75,000,000. The weight of the salmon con­
sumed in the preparation of this enormous pack was over 876,000,000 
pounus, equivalent in point of weight to 1,000,000 head of cattle, and 
greatly exceeding the latter in economic importance and food value. 
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.Annual ontput of the salmon-canning indust1·y of the Pacific coa~t of .Nm·th .lnlf'J·ica 
from 18i6 to 188Y. 

Year. 

I 

Approxi­
mat•· gros:o~ 

CasPS. weight ot 
freflh salmon 

ntilir.ed. 

Nzwzber. J>o1tnd!!. 
1876. . . . • • • . . . .. • • • . • . • . .. .. . . • . • . . • • • • • • • • .. .. . . . .. 475, 600 33, 292, 000 
1877-- ................ - ...... -...... - ...... -.. -...... fl04, 800 35, 336, 000 
1.878....... . . .. . . .. .. .. . . . . . . . . .. .. .. . . . .. . . .. . . .. .. . 6::18, 000 44, 6GO, 000 
187!1 ........... -. .. . . . .. .. . . .. . . . . . . .. . . . . .. . . .. . . .. 539, 600 37, 772, 000 
1880. .•.•.•.. .• . . . . .. . . • . . . . . . . . .. . . . . . . . . .. . . . . . . . . . 67!l, 500 47, 5G:i, 000 
1881. .............................. -................ - 911, 100 6:1, 777, 000 
1882....... ...... ..... . .. .. . .. .... . .. . ..... ... .. .. .. 99!, 800 69, 6H6, 000 
1883..... ... .. . . ......... ...... .... .. ...... ...... .... l, 10<i, <iOO 77,462, OOU 
1884 ..••..•...•..•........................•.......... 985,:!95 68,970,<i50 
1885........ ......... .... .. .. . .. . .. .. .. ...... . ... ... . 835,715 liO, 400,050 
1886.... . . . • . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 9::s3, 354 65, 3:34, 780 
1887................. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 997, 8!JO 6\l, 852, BOO 
1888. ............ ...... .......... .............. .... .. ], 189,372 83,256,040 
1889 ...•.••.•...... •... ... . ..•...............•..• _, __ 1,701,460 119,102,200 

TotaL ........................... -~~.-~._ .... ,12,493,085 876,ill, 020 

Although of only about 7 years' existence, the salmon-canning indus­
try of Alaska bas become more important than that of any other region. 
The increase in growth during the past few years bas been phenomenal, 
especially in 1889, when the pack of 675,000 cases represented an in­
crease of 377,000 cases over the previous year. How long the supply 
of salmon can keep up under this enormous drain can not be predicted, 
but it would seem that in any event Alaska is to be the great salmon 
region of the future. The yearly increase is shown in the table: 

The .Alaska salmon pack fi'Oin 1883 to 1889. 

Year. 

1883 ............... .. 
1884 ............... . 
1885 ........•...•...... 
1886 ................. .. 

Number of 
cases. 

36,000 
45,000 
74, 850 

120, 700 

Year. 

-------

1887 ..•..• ..•..•...... . 
1888 ................. .. 
1889 .. ................ . 

I 
Number of 

cases. 

190,200 
298,000 
675, 000 

The importance of BriUsh Columbia as a salmon-producing· and sal­
mon-canning country may be seen in the following summary, co\·ering 
14 years. As in Alaska, there was a large increase in the output in 
1889, independently of an increase in the number of canneries. 

Number of salmon cctrweries in operation in B1·itish Colzunuia from 1876 to 1889, 
and the annual output of canned salmon. 

Year. 

1876 .............. . 
1877 .....•••••..•. -
1878 .............. . 
1879 ............... 1 
1880 .............. . 
1881. ............. . 
1882 .............. . 

~~n~f No. of cases 
neries. canned. 

3 
6 

10 
9 
9 

12 
18 

9, 8471 
67,387 

113,601 I 
61,093 
61,849 

177,276 
255, 061 

I 

Year. I 
No. of No. of cases 
n~;~·~. mtuued. 

1883 ..• ~- --···--·-· 1 188! . .... - ........ . 
1885 ............... 1 
1886 ............. .. 
1887 .............. . 
1888 .............. . 
1889 ............... , 

24 

1~ 
17 
20 
21 
24 

196, 292 
141,242 
108, 517 
161, 264 
204, 083 
186,668 
414,400 

i 
·! 

--
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An examination of the table exhibiting the extent of the export and 
shipping trade in canned salmon shows that more than one-half of the 
total pack in 1889 was sold in Europe, and about one-fifth of the pack 
was consigned to the Eastern States. The entire export trade of British 
Oolumbia is with the mother country, to which the Columbia River also 
sends all that portion of the pack not shipped to points in t.he United 
States. San Francisco 'likewise has a large trade with Englanrl; it also 
exports considerable quantities of canned salmon to Australia and makes 
smaller shipments to numerous other countries. 

It will be noticed that the record of shipments falls considerably 
below the total amount packed. This is due chiefly to the fact that 
account has only been taken of the important shipments to the Eastern 
States, while the local consumption of Canada and other British prov­
inces, as well as that of the Western States, has not been included. 
The main object of this table is to show the general drift of the Pacific · 
coast trade iu canned salmon. 

Shipments of canned salmon by rail and watm· in 1889. 

No. of cases No. of cases 
Wllence and where sent. sbippelll>y exported Total. 

rail. by vessels. 

British Colum l>ia: 
To Lon!lon ................................... .. 
'l'o Liveryool. ................................ .. 

Columbia River: 

175, H43 
158, 686 

334, 529 

To London......................... .... .. .•.. .. 26,605 
To Liverpool....................... ... . .. . . . . . . 100, 885 
To Eastern States.................. 212,757 .......... .. 

175, 843 
158, 686 

334, 529 

26,605 
100,885 
212, 757 

340,247 Total............................. 212, 757 127, 490 
==============1========1 

San Francisco:* 
To Australia .................................. . 80, 141 80,141 
To London .................................... . 
To Liverpool. .......... : ...................... . 

85,084 85, 08! 
263, 031 263,031 

To Hambnrg .................................. . 500 500 
To tht< Orient ................................. . 3, 392 3, 392 
To Pacific islands ............................. . 4,191 4,191 
To ~panisll.A.rnerica ......................... . 
To Eastern States.................. 110, 4P8 

1, o:H 1, 031 
41, 753 152,251 

---·-
TotaL .......................... .. 479, 123 589, 621 110,498 

==--,---1-----1 
Grand total. ..................... . 323,255 941,H2 1,264, 397 

*So far as conld be ascertained the following localities were represented to the extent given in tho 
exports of canned salmon from San Francisco to European pol'ts: .Alaska, 209,678 cases; Columbia 
River, 9,37! cases; Sacramento River, 15,624 cases; other United States rivers, 22,438 cases; British 
Columbia, 49,140 cases; unknown, 42,361 cases. 

6. REMARKS ON FISHING GROUNDS, ETC. 

As a rule the location, dAsignation, outline, and description of the 
shore fishing grounds, including those in bays and rivers, have been 
based on information furnished by the fishermen who daily work upon 
them, or by others familiar with the facts. In many cases, however, it 
was practicable for the agents of the Commission to visit the fishing 
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grounds, more particularly those on the bays and rivers, an<l from 
actual observation to mark definitely on the charts the location and 
extent of fishing areas. At the same time the leading characteristics of 
the different localities were noted, including the kinds and quantities 
of various species of fish or other aquatic animals that occur in each 
section in different seasons. The notes on the distant sea fishing 
grounds have been compiled from various sources, most of the infor­
mation, however, being the result of investigation by the U. S. Fish 
Commission. 

In a large majority of cases no attempt has been made to define the 
limits and contour of the fishing grounds, except to show the areas 
actually utilized by the fishermen. In the greater number of instances 
the regions off the coast thus marked are smaller in extent than would 
appear from actual surveys, taking a certain depth as a basis of limita­
tion. In a few cases, notably about the Farallone Islands, the area 
said to be frequented by the fishermen is larger than might be sup­
posed if one were guided only by the relative depth of water. Those 
familiar with fisheries will readily comprehend how these apparent dis­
crepancies must appear when the o~ject is simply and only to show 
approximately those regions which are commercia.lly important as fish­
producing areas. It is confidently believed that all fishing grounds 
of commercial importance have been shown which come within the 
scope of the maps. Care has been taken to designate the extent and 
location of all areas where oysters, clams, and other valuable mollusks 
occur in con~:;iderable abundance. 

A specially important feature is the location and designation of fixed 
apparatus, such as pound nets, weirs, traps, fish-wheels, etc., on the 
coast and in the rivers and bays, besides which the seine-reaches have 
been defined, and in many other ways the apparatus chiefly used on 
certain fishing grounds has been shown. 

7. ARTIF'ICIAL PROPAGATION AND ACCLIMATIZATION."' 

No section of the country is probably more dependent on fish-culture 
for the successful continuance of its fisheries than the Pacific slope. 
Experience has fully demonstrated that the supply of salmon is likely 
to be so much reduced through overfishing that the industry depend­
ing upon their capture must soon be abandoned, unless the skill and 
well directed efforts of man are utilized to maintain the stock upon 
which he draws so heavily and so continuously. Artificial propagation 
of fish has now passed beyond the experimental stage, and there is no 
longer doubt in unprejudiced and well-informed minds as to its possi-
----~-----

* \Vhile the results of artificial propagation of food-fishes on the west coast and 
the introduction of Atlantic species in the waters thereof are subjects germane to the 
objects of this review, the space allotted precludes extensive discussion here. It is 
iuteuded, however, to fully discuss this work in an article on the results of artificial 
propagation wbich the Commissioner now has in contemplation. 
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bilities when conducted intelligently and on a scale equal to the objects 
aimed at. It is believed by those competent to speak on the subject 
that the artificial propagation of salmon has been very beneficial of late 
on the Columbia River, although the hatchery on the Clackamas has not 
been long established and the magnitude of its operations bas not, until 
quite recently, been commensurate with the important interests at 
stake. 

One of the best illustrations ofthe effect offish-culture in the waters 
of the west coast is found at Rogue River. Here, for several years, the 
proprietor of the fishery at Ellens burgh, Mr. R. D. Hume, bas been ac­
customed to have a private hatchery. Salmon were kept in confinement 
until ready to spawn, when their eggs were taken and treated essen­
tially as they are handled at other hatcheries. Every year more or less 
fry were put into the river. This bas resulted in a continuous and grat­
ifying increase in the abundance of salmon in the Rogue .River from the 
first season when the effect of artificial propagation was observed, which 
was about four years after fry were first hatched out at Ellens burgh. 
Thus the pack of canned salmon on this river has been more than 
doubled in a few years, due entirely to the increase in the abundance 
of fish. The supposition is that salmon wopld have continued to grow 
scarce in the river, as was observed before artificial fish-hatching was 
resorted to, until the supply became so much reduced that packing them 
would no longer have been profitable. It is a remarkable fact that 
Rogue River is the only stream on the Pacific slope which bas shown an 
increase in the number of salmon entering it; a result, however, that 
has only been noticeable since artificial propagation was begun there. 

The acclimatization or introduction of certain species into Pacific 
coast waters has been a most important matter. Among those so intro­
duced are the shad ( Olupea sapidissima) and striped bass (Roccus lineatus), 
two of the most delicious food species of the Atlantic region, and both 
anadromous. The shad is now widely distributed along the coast, and 
promises to become abundant in time. It is reputed to have changed 
its habits somewhat on tile west coast because of local conditions; in· 
stead of returning to the sea as soon as it has spawned in the rivers, as 
is its habit in eastern waters, some observers sa.y it seldom enters tile 
ocean, or at least does not go far, because of the cold waters of the Hum­
boldt stream that sweep in along the coast; it remains in the warmer 
waters of the estuaries and bays, and is taken at nearly all seasons. 

The striped bass is beginning to .figure conspicuously in the markets; 
the newspapers occasionally notice the capture of large specimens, and 
there is reason to anticipate that it will attain prominence in time. 

The carp has increased greatly in numbers, and is a very common 
species in San Francisco and some othP-r places. 

Among the recent efforts of the United States Fish Commission to 
introduce new species into Western waters has been the attempt to 
plant the Atlantic lobster (Bomarus mnericanus) in the Pacific. This 
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proYed completely snecessfuL In 1888 565 adult lobsters and 104,000 
fry were planted off the coast in localities deemed most suitable for 
them. What the result of this will be can be conjectured, but can not 
be definitely determined until after the lapse of sufficient time to give 
the lobsters an opportunity to grow and multiply.* 

8. COMPARISON OF THE FISHERIES OJ<, THE PACH,IC STATES. 

There is considerable variation in the fishing interests of the three 
Pacific Coast States both as relates to their character and their value. 
In order that the opportunity may be presented for an easy comparison 
of their respective importance the following tables are produced here: 

Persons ernployecl in the fisheries ·of the Pacific States in 1888. 

States. 
Fisllermen. I Shores- I 

On f1en and Total. 
vessels. On boats. t~~l~~~ ___ , ____ _ 

California............. .. .. . .. • • • • . . . .. * 1, 643 3, 188 I 607 5, 338 
Oregou .. .. .. .. . . .. .. • .. . . . .. .. . .. .. .. 58 3, 045 I 1, 58! 4, 682 

I 
\Vashington .......................... _ 283 _2,571

1 
___ :~~_!_;),8ao 

Total. .. .. . .. • • • • .. • • .. . .. .. .. . • 1, 87~ 8, 801 I 3, 167 I 13, 850 

*Not including 753 men employeu on whaling vessels belonginj!; at New Bedforu, 
MaRsachusetts, and making their headquarters at ~an Francisco . 

.Appamtus and capital employed in the fisheries of the Pacific Slates in 1888. 

Apparatus of capture. 

States. Gill nets. Trammel Trap nets, Salmon Value 
Seines. nets. pound nets, wheels. of Total and weirs. minor Value. ------

No.I Value. 
appara-

No. Valtw. No. Value. No. Value. No. Value. tus. 
--- - - --- - --- - --- - --- - ----

California .. 2, 367 $256, 465 1, ti29 $57, 625 329 $14,735 ----- ... ,$28, 850 $317, 175 
Oregon ..... ~. 545 322, 6:.!0 25 7, 260 56 $!1, 550 24 $tl3, 613 2, BOO 437, !H3 
'\Va.shington 1, 130 187, 345 59 44, 200 159 122,400 15 45, 287 2, 945 402,177 

--- 766.430/1, 713 .109, Oll5 32914.735/215 J63, 9!\0 _139 108, 900/""31.' 695,1, 157,295 Total .... 6, 042 

Vessels. Boat!:! . Other property. 
.. 

I 
Value of Total 

States. Net Value of wharves, Cash capital 
No. tonnage. Value. outfit. No. Value. builuings, capital. invested. 

and ac-
cessol'ies. 

-~- - ----- -

California ... 9! 12, 108.81 $1, 046, 500 $447,475 1, 354 $245,010 $323, 050 $267, 500 $2,684, 210 
Oregon ..... 13 422.30 74,050 11,400 1, 5!5 201, 095 619,294 952, 850 2, 296,632 
'Vashington. 17 752.73 71,600 31,520 1, 202 I 145, s8o 333,220 533,000 1, 517,397 

------ -----------
Total ..... 124 13,283.84 1, 1!J2, 150 490,395 '4,1oi-,591, 985 1 275 564 11 75a 350 6 498 239 ' ' ' , , , 

I 

"For a detailed history of the transplanting of lobsters to Pacific waters, reference 
is made to a paper by Mr. Richard Rathbun, in the Bulletin of the U. S. Fish Com­
mission, vol. VIII, 1888, p. 453. 

-
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Prodncts of the fisheries of tlte Pacific States in 18SS. 

California. Oregon. \Vashington. Total. 
Species. 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value . 

.fish. - --- -~----~--

Salmon, fresh* .. lbs. 8, 024, 035 $392, 335123,415,242 $963,616 16, 185, 836$681,808 47, 625,113$2, 037, 759 
SalmoiJ, picklcll.ll>s 515, 000 18, 650 532, 900 21, 595 133, 900 4, 80~ 1, 181, 800 45, 050 
Sl.J.1d, frel:lh ..... lbs 90, 871 6, 513 10,000 500 200 50 101, 071 7, 063 
Other tisb, fresh .ll>s. 9, 735,7261 543, 458! 1, 009, 924 20,658 2, 294, 400 66, 345 13, 040, 050 630, 461 
Other fish, pickled 

anddried ..... lbs. ,4,947,692~~3~,442 ___:o1,200 ~~ ____:oo,ooo ~,10~ 5,448,892 ~,01~ 

Total .......... 23,313, 324_1, 091, 398 25, 169,266 ~ 01~, 843 18, 914, 336 763~~ 67,396, 926
1

__:. 865, 349 

Mammals. I 
Fnr seal, sea otter, 

walrus, hair seal, 
and sea lion 
peltl:! .......... No tl07, 913 1, 799, 644 .................. . 5, 381 32, 908 113, 294 1, 832, 552 

Ivory and whale-
bone .......... ll>s. 197,060! 585,895.......... ......... .......... ........ 197,060 585,895 

l
·whale and. seal 

1 oil .......... galls. ~· 2091 ~:· ~34 .. .. .. . . .. .. .. . .. .. . .. .. . .. .. .. . .. .. 292, 209 _!04, 834 

Total .............. ~- -- --~~~!90, 373 ....::· 908. __ ...•.. -1 2, 523,281 

Mollusks ancl crus-
taceans. 

Oyflters ... . bushels. 130, 000 5C9, 175 4,125 6, 250 60,993 86,574 195,118 601, 999 
Other mollusks . Jhs. 6, 246,335 170,480 561,600 7, 325 300,000 3, 200 7, 107, 935 181,005 
Crabs, l:!hrimp, cray-

fish, and prawn.lbs 5, 363,420 186,883 1, 19~ 716 6, 875 1, 070 5, 371,489 188, 669 
--- --------------------

Total .......... ··-······· 866, 538 -- -- - .. - .. 14,291 .......... . .... 90,844 . ........... .. . 971,673 
------------- ------------

.Mi~cellancous. 

Rl•ptiles, fish oil, ft>r-
tilizer,caviare,etc. .. . . .. .. .. 13, 060 .......... 8, 440 .. .. .. . . .. 4, 000 ....... - .. 27,500 

_ Grand total.... . . . . . . . . 4, 463, 369 .....•... ·11, 033, 574 . • . . . . . . . . 890, 860 . . • . . . . . . . 6, 387, 803-

* Including those sul>l:!equently canned. 
t These include tile fur-l:!eal skin>~ !a ken at the Pribilof Islands, in Bering Sea, which are a product 

of a fishery can ied on l>y San 1francis~o capital. 

Summary of the salrnon-canuin_q indust1·y of the Pacific States in 18tlt:l • 
• 

Salmon used for can- Canned salmon placed 

States. 
No. of No.of 

1 
____ n_in_g_. ____ , ___ on_ m_a_r_k_et_. __ _ 

canner- factory Price paid I 
ies. hands. Pounds. Lo :fisher- Cases. 

men. 
Value. 

1------------------·- ----------- l--------1-------- l-------l--------
California ................. . 
Oregon ............... _ .... . 
Wa:;hington ............. .. 

TotaL ......•.......... 

8 360 4, 933, 655 
34 1, 584 21, 3!JO, 648 
21 976 15,307, 920 

$245,683 
889,772 
647,772 

74,822 
320, 822 
226, 393 

$464,232 
1, 901,617 
1, 337,989 

63 2, 920 41, 632, \l23 1, 783, 227 622, 037 3, 703, 838 

9. COMPARISONS WITH lRSO. 

One of the most interesting and instructive resu~ts of the systematic 
collection of fishery statistics is the institution of comparisons whereby 
the relati re status of these industries in past aud preseut years may be 
intelligently considered, and the changes noted, whether for better or 
worse. For the purpose of presenting in as compact form as possible 
the comparative statistics for 1880 and 188~, tlle following tables have 
he(~n prepared. Tllese show at a glance the chau~es between those 
two perio4s. 
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Comparative tables for the years 1880 and 1888, showi'Tig the extent of the fisheries of the 
Pacific States.* 

1. PERSONS EMPLOYED. 

Fishermen. Shoresmen. Total. 
States. 

1880. 1888. 1880. 1888. 1880. 1888. 

California............ . .. .. .. .. . . .. . . . .. • .. .. . . .. .. . 2, 089 4, 731 1, 005 607 3, 094 5, 338 
Oregon........................ . . . . . . . . . . . . . . . . . . . . . 2, 795 3, 098 4, 040 1, 584 6, 835 4, 682 
Washington . . •. ... .. • .... .. ..•....... .•.•.... .. . . . 729 2, 854 15 976 1 744 3, 830 

~otal .~· ···~=- ............ = .......... , 5,61310,6~3 5.0601 3,167 10,673 _ 13,850 

States. 

2. APPARATUS A~D CAPITAL. 

Vessels. _j 
----:------

No. Value. 

1R80. 1888. Hl80. 18118. 

Value of apparatus 
and outfit. 

1880. 1888. 

leash capital and value 
of shore property. 

1880. 1888. 

California...... . .... 49 94 $535, 350 $1, 046, 500 $205, 840 $802, 150 $307, 000 $590, 550 
01·egon ...... · ...... 

1

...... 13 .. • .. . .. . 74, 050 245, 750 449,343 639, 000 1, 572, 144 
·washington . ... ... . 7 17 11, 100 71, 600 8, 648 433,697 4, 000 866, 220 

-- ------------- ----
Total . . . . . . . . . 56 124 546, 450 1, 192, 150 460, 238 1, 685, 190 950, 000 3, 028, 914 

I 
- -

States. 

1880. 1888. 

-No. 

Boats. __ -1 

I Valuo 

!_~J-1888. 

Total investment. 

California .............................. . 853 1,354 $91, 485 $245, 010 $1, 139, 675 $2, 684, 21 
Oregon ............................... .. 1,360 1,545 246, 600 201, 095 1, 131, 350 2, 296, 63 
Washington ........................... . 334 1, 202 6, 610 145, 880 30, 358 1, 517, 39 

~l.'ot al . .. . . .. . .. .. • .. .. • .. .. .. .. • • . 2, 547 4, 101 <s44, 695 591, 985 2, 301, 383 6, 498,23 

3. RESUJLTS OF THE FISHERIES . .. 
Fish. 

States. 1880. 188R 
-- - ---

Pounds. Value. Pounds. Value. 
---- - --

California ................................... 24,577,920 $750,961 23,313, 324 $1,091,398 
Oregon ....................................... 39,500,000 855,3021 25,169,266 1, 010, 843' 
Washington ................................. 5, 707, 000 96,520 18,914,336 763,108 

] , 71)2, 783 ., 
-------

Total .... , .............................. 69,784,920 67,576,926 2, 865, 349 

V rune of w halo, wal~o. I Value of crusta- Value of other Total value of seal, and sea-otter oeans and mol- miscellaneous fishery products. 
States. products. lusks. products. 

r 
---- - - ---------

1880. 1888. 1880. 1888. 1880 . 1888. 1880. 1888. 
- - -- ----· 

. ~!~·.:90·.~'"\ !'"·. 60' 
--- -- --- -

California .......... t$2, 289, 900 $866,538 $3,500 $15, u60 $3,238,969 $4,463,369 
Oregon ............. 4, 300 14,291 10,000 8, 440 869, 602 1, O:l3, 574 
\Vashington ........ 58,912 32, 908 10, 000 90,8U 2, 500 4,000 167, 932 890.860 

---------- -·-- --------
Total. ........ 2, 353,112 2, 523,2811 204,608 971,673 16, 000 27, 500 4, 276,503 li, 387, &oa 

.. It would appear that the figures for \Vashington for 1880, taken from the ~Fisheries and Fishery 
Industries of the United States, section II, do not inch1de the fisheries of that Territory vroRecuted 
on the Columbia l~ivcr. It. is ])TObable that the entire fishery industry of t.hat. ;iYer bas been crCl!· 
itecl to Oregon, which fact ~;~houlll be borne in mincl in noting comparisons between 1880 and 1888. 

tlocluding tbe fur-seal and sea-otter fisheries of Alaska that are prosecuted by California capital. 

•. } ' .. , 
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10. SUGGESTIONS. 

In studying the various phases of the west coast fisheries, and having 
in mind the condition, methods, etc., of similar industries elsewhere, it 
seems proper to offer some suggestions which may prove timely and 
helpful. In taking this action I am not insensible to the responsibility 
incurred, nor is there lack of appreciation of the disadvantage I labor 
under in not having had the opportunity to personally inspect the condi­
tion of the Pacific fisheries. Nevertheless, it seems eminently de:-;irable 
that attention should be called to the following matters: 

Improvements in fishing vessels and boats.-In no other direction, per­
haps, can certain fisheries be benefited to a greater extent than by the 
introduction of improved types of vessels and boats. Small, properly 
rigged auxiliary steam vessels of suitable model can be much more ad­
vantageously used than sailing craft in many of the fisheries on the 
Pacific. It is true that small steam schooners are now employed, but 
the schooner rig seems rather unhandy for a steamer, and from all the 
information obtainable the form of these vessels j s not the best that 
could be devised. 

In no other branch of the fisheries is a change in vessels and boats 
apparently so much needed as in the market fishery. Reference is 
made to this in discussing the market fishery of San Francisco and 
other places farther south. There is a general need of the adoption of 
welled boats, in which fish, crustaceans, etc., can be kept alive until 
they are brought to market, and the day may not be far distant when 
welled steamers may be profitably employed. In a country where ice 
is scarce and costly, it is especially important that every improvement 
should be utilized which will result in placing fish products upon the 
market in the best possible condition at the least expenditure. The 
use of steam smacks is not exactly an experiment, since vessels of 
this description are now employed to bring fares of live halibut from 
Iceland to England. Perhaps the time has not yet a.rrived when the 
demand for fresh fish in Pacific ports is sufficient to warrant the employ­
ment of steam welled vessels, but it is well known that sailing smacks 
can be used without any increase of expenditure, while the advantage 
of being able to ofl'er live fish for sale might be 'Tery great. 

The mackerel flshery.-At present there seems to be an opportunity 
for the establishment of a mackerel fishery on the coast of California 
south of l\ionterey. There is a remarkable consensus of statement 
as to the moderate abundance of the bull's.eye mackerel (Scomber 
colias~ along the California coast, and it would seem to be entirel~r 
feasible to make catches with comparatively small outlay for vessels 
and equipment. The common mackerel (S. scombrus) is now exception­
ally scarce in the western Atlantic and perhaps may not be abundant 
for a series ot' years. In the meantime, the demand for salt mack· 
erel is partially supplied by importations from foreigu conutries, and 
Jarge guantities of fresh fish t>f this specie8 are also brought from 
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Canada at consiuerable expense. It is therefore important that this 
demand should be supplied, so far as practicable, by the products of 
.American fisheries. 

If the proper methods are adopted, it may be feasible to bring quan­
tities of the bull's-eye mackerel from the west coast to the markets of 
the Ctntral 'States, and even as far as the .Atlantic coast. A profitable 
business might be inaugurated by canning mackerel iu this region if 
the supply is sufficient to warrant the attempt and the quality of the 
fish is suitable for packing in this manner. 

Atka mackm·el.-The Atka mackerel, or yellow-fish (Pleurogrammus 
monopterygius), occurs in considerable numbers in the western part of 
the Aleutian archipelago, about Atka and Attu Islands, during May, 
June, and July. Usually it arrives about the middle of May and 
remains until toward the latter part of July. It is said that tllis is a 
most delicious species, anu would be a very excellent substitute for the 
common mackerel. It is also believed that it may be readily taken in 
considerable numbers by hook-and-line fishing. The natives secure 
considerable quantities in the season, by spearing. 

1\fr. L. l\1. Turner, wllo visited Atka Island in 1879, found that fish 
of this species arrived "in countless thousands" about the 18th of Jnne. 
He says that they generally bead the tide, which rushes with great 
velocity through the pass, the fish varying their position as the cur­
rent changes. He observed that the spawning season is generally over 
as early as the 20th of July, after which tile fisll gradually disperse aud 
return to the deeper waters of the Pacific. 

The following remarks by Mr. Turner are from his "Contributions to 
the N aturai Hi~ tory of Alaska": 

The fish arrive at Attn, from the southwestward, about the 24th of April, though 
this <late varies according to the openness of the season. It is rarely later than the 
1st of May. The fish come at first iu a straggling manner, and t!Jeir first appearance 
is made known hy their being caught on hooks while the meu are fishing for ot!Jer 
kinds. 'rhe first-comers are usually adult males. They ate not fat on arrival,' but 
soon become so from the abundance of small crustacean~:> that fairly swarm among 
the patches of sea,,·eed hy the lOth of May, and at w!Jich time the fish are tolerably 
numerous. By the lOth of June thousands of these fish cau be seeu iu t!Je shallow 
water (about lt to 8 fathoms deep) below. The natives here take considerable quan­
tities of tllese fish, and dr~' them for use at an early liate. " " -~' Wilen they go to 
ca,tch t.hem they visit the various localities known to he the Launtl:l of t!Jese fish, and 
by looking beneath the mass of kelp fronds can see them if present; if not, t!Je fish 
are off in the open ~ater. 

* * 
I here had opportunity to come to the conclusion that these fish will bite readily 

at the hook. I saw them jump and struggle to get at the gaff aud could feel them 
strike against it while it was in the water, and at times it was impossible to hold it in 
position, as the mas~ of moving fish carried it along with them. Any kind of fresh 
fish may be used as bait on a small cod-hook for these fish. A piece of scarlet·fl.annel 
tied above the hook is good to attract the fish, as they will t!Jen bite voraciously. 
\Vith the hook a person can catch the fish as fast as put into tlle water. With the 
use of several hooks on one line several fish may be taken at once. With tho gaff tho 
fis!J are taken iu great quantities, equal to allllem:tn(h;. The run lasts at Atta until 
July 25, after which the :fish are ~;pent and slowly disappear from the waters. 
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These fish were not known at Attn previous to 1875. They came unexpectedly and 
were caught on hooks set for other :fish. Since that time the people have had an abun­
dance of them. From my own observations I am led to assert that 500 barrels of 200 
pounds each can be procured at Attn in the seaHon from June 1 to July 31. * At the 
entPance to Chicagof Harbor is the only known locality at Attu where these :fish 
resort. These fish are also reported to be abundant at Kiska Island, between the 
islands of Atka an(l Athakh; also between Unalga and Unalaska, and also in the 
passes between some of tlw Shumagin Islands. I saw a few iuui viduals in Captain's 
Harbor, Unalaska Islaud, in the early part of Jnly, 1881. This is the first instauce 
of their occurrence in that locality. * * ,. They can be prepared at a cost of $:2 
per barrel for the fish at either Attn or Amlia. The cost of the barrel and salt, of 
course, is to he added. Only tlw necessary sheds for protecting the barrels from the 
weather would have to be erected. Native help could be procured at a cost of $1 per 
day for a man, and 50 to 75 cents per clay for the women, who can clean the fitsh as 
expertly as the men. Ere many years these fish will command a highly remunerative 
price to those who will engage iu the enterprise. 

It is a matter of regret that no well-directed effort has been made by 
white men to capture this species in quantities by hook and line. In the 
summer of 1889 Captain Jacobs reported that he went to Atka in the 
schooner .1llollie Adams and made a special efl'ort to catch the yellow-fish 
by the use of a purse seine. The habit of the species, however, which 
impels it to frequent shallow water, particularly where the giant kelp 
grows iu abundance, rendered nugatory all attempts to catch it by 
semmg. I am not informtd that he made any endeavor to secure it by 
fishing with hook and line. 

Freezing-lzouses.-The importance to the fishing interests on the 
Pacific coast of the establishment of properly constructed freezing­
houses can hardly be overestimated. The demand for fresh fish in all 
parts of the country is a growing one, and apparentl;y- increases more 
rapidly than the population. This demand ~hould be met and all 
legitimate means should be employed to increase it. A.mong the 
methods so far adopted for the preservation and distribution of fishery 
products, none perhaps has met with greater or more deserved favor 
than that of artificially freezing many species of fish which can be sat­
isfactorily kept iu this manner and distributed through the means of 
refrigerator cars over au enormous extent of territory. In the matter 
ofsupplying the demand for salmon, the Pacific region unquestionably 
has an advantage, and one that it is believed will be maintained if all 
available resources are utilized. It will doubtless be found that a 
greater amount of money will be realized if a larger percentage of the 
products of the salmon fishery can be disposell of in a fresh condition 
instead of being canned. And this additional advantage will accrue: 
that the quantity of salmon consumed win be much larger than hereto­
fore, which must manifestly be to the profit of the producer. 

It is probable that freezing-houses might be protitably utilized to 
advance the demand for and distribution of many species of fish besides 

• The statement that 500 barrels of Atka mackerel cbuld be taken at Attu in a single 
season, probably refers to what Mr. Turner believes might be secured from the natives. 

H. Mis. 27 4--2 
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those belonging to the salmon family. Allusion has been made, in the 
bod;y of the report, to what bas been accomplished on the Columbia 
River in the case of the sturgeon, and there seems to be no good reason 
why similar results may not be attained in other directions. 

Halibut may some time become an important factor in the fresh-fish 
trade of the west coast; and it is worth while to call attention to the 
fact that this species can not be successfully handled in a frozen state. 
It might prove advantageous to have the means of keeping it in a tem­
perature a trifle above freezing, but when frozen its flesh becomes so 
flabby and flavorless as to render it practically unfit for food. 

Artificial ice.-The difficulty of obtaining natural ice throughout the 
region embracetl within the scope of this report, namel;r, from San 
Diego to Pnget Sound, is a serious drawback upon the market fishery. 
As it is entirely feasible at present to rna nufacture ice at a moderate 
cost, plants for this purpose should be established at a few of the fish­
ing centers along the coast. This is an enterprise in which the fishing 
interest itself should be concerned, that it may not be subjected to O\Ter­
cbarges for ice. The extent of the market fishery and market trade of 
San Francisco would seem to warrant the establishment of a plant 
capable of furnishing all the ice required in the fish trade of that city, 
and perhaps even to supply fishing stations near it. Astoria, Portland, 
and Seattle would seem to be other points where the manufacture of 
ice may be made profitable. 

Canning of halibut.-It seems possible that canned halibut migb.t be 
introduced in the markets of the United States or other countries. In 
view of the comparative cheapness of the raw material on Puget Sound, 
it ruj ght be worth w bile for parties interested in canneries there to pack 
a few cases, in order to introduce this article of food in the markets of 
the world. 

:Markets for cod, etc.-In the chapter on the cod fishery, attention 
baR been called to the possibility of establishing new markets in South 
American countries, and also to the feasibility of curing cod in a special 
manner for exportation. It is not necessary to discuss this matter at 
length here, but simply to refer to suggestions made elsewhere. 

Handling market fish.-N o matter connected with the fishery of the 
west coast seems to demand more earnest attention than the subject 
of properly caring for and distributing fresh-fish products. Attention 
has been called to this in the chapter on the market fishery of San 
Francisco, and the remarks made there are believed to be ~qually ap­
plicable to many places on the Pacific, where fish are sold in a fresh 
condition. There can be no question that it will be to the advantag~ 
of producers and consumers alike if the most improved methods are 
adopted and the most intelligent care is exercised in the matter of' 
marketing the products sold for daily consumption. It seems pertinent 
to say that nothing improves the quality of fish more than to kill them. 
by & blow immediately after they are caught, and, if practicable, to 
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bleed them. This method can be very readily applied to fish of any 
considerable size, and it will add immensely to the firmness of flesh and 
its flavor as an article of food. 

Utilization o.f waste products.-There seems to be an opportunity in 
some of the larger fishery centers to profitably utilize the waste products, 
and thus add considerably to the returns now obtained from fishing. 
In the discussion on the Columbia River fisheries, me11tion is made of 
a small establi~hment at Astoria which has handled waste products 
to a limited extent; much more might be done in that direction on 
the Columbia River, and considerable quantities of material might be 
utilized at San Francisco which are now thrown away. A ready df'­
mand could be found in farming communities for all fertilizers manu­
factured from waste products of the fisheries. Large quantities of 
sturgeon and other fishes are now thrown into the Columbia River, to 
decay and to pollute the waters, which ought to be applied to food pur­
poses or in some other way for the benefit of mankind. This matter 
deserves the earnest consideration of all interested in fishing; for 
whatever the conditions may be to-day, the time is not far distant when 
the results of such wasteful destruction will be too apparent. 

Transportation, etc.-The question of transportation is important, and 
may well engage the consideration of all having the welfare of the fish­
eries at heart. It appears that while the transportation agencies of the 
'Vest, as a rule, are disposed to deJ.l fairly with shippers of fish, it is 
nevertheless true that freight charges are a serious burden and may 
limit the distribution of perishable products. The value of the fish 
trade to the prosperity of the railroads. is doubtless understood, but the 
full importance may not be realized. It is probable, however, that the 
intelligence which controls transportation agencies will lead to the 
adoption of a fairly liberal policy, and that concessions will be made to 
the advantage of the fishing interests, which will promote their increase 
and development. 

Under the head of the halibut fishery of Puget Sound, reference has 
been made to the advantages that might be s~cured by having centers 
of distribution in the great cities of the Central States. It may be to 
the advantage of the transportation interests, as well as the fisheries, 
to aid in securing the faeilities referred to. 

The importance of the fish trade to the development of transportation 
facilities has been exemplified in many instances and in various coun­
tries. In England the important eity of Gr.imsby, at the mouth of 
the Humber Hiver, has been practically built up to its present magni­
tude through the efforts of a railroad company, which built docks for 
the aecommodation of fishing fleets7 and foqnd its return in carrying 
the products to markets. 
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II.-TITB FISHERIES OF CALIFORNIA. 

12. GENERAL REMARKS. 

The fisheries prosecuted from California surpass in importance those 
of any other Pacific State, and in many branches rank among the fGre­
most in the country. Tile vessel fisheries are particularly important, 
those for far seals, sea otters, walruses, and whales being of greater ex­
tent than those of any other State. Salmon fishing is largely carried on 
in California, but to a less extent than in Oregon and \Vasbington. The 
other market and food-fish fisheries carried on from small boats and the 
shore are also of great importance. 

The following tabular statements, covering the year 1888, show in 
detail, by counties, the number and nationality of persons engaged in 
the fisheries; the number and value of vessels, boats, and apparatus 
employed; the value of shore property; the amount of cash capital; and 
the quantity and value of products taken: 

Table of pe1·sons ernployed in the fisllel'it!s of California in 1888. 

Fish<'rmen. I Shores- I 
men and Total 

--~ factory- · · 
________________________ 

1
VesseL Shore. ~~~---

Locality. 

San Diego County· __ ,_ ... ------ ...................... :............. 88 71 
137 
15 
25 

123 
25 

1, 132 
1, 202 

388 

159 
137 

15 
27 

127 

-~~~t!B~~~:r~t~~~~Y:: ~::::::::::::::::::::::::::::::::::::::::::: :::::::: 
~~n~~~; 0~~~~~;-~~~::r_::::::::::::::::::::::::::::::::::: ~::::::: ------4- 2 

Santa Cruz County ............................................ _____ ------ _ 25 
2, 8il3 
1,497 

400 
118 

San Francisco Bay and vicinity* _ ... _ .... _......................... tl, 451 
Sacramento and San Joaquic IUvers ....... _ ....................... _ ...... . 

250 
2!)5 
12 
48 i 

{~~112¥~!~! ~~~~\~-::::::::::::::::::::::::: ::::::::::::::::-:::::--: :: : : : :. 70 

Total ..................... . ....... ~ .......................... 1, 543 3,188 5, 338 

*Including San Francisco, San Pablo, and Suisun Bays, an!l the counties of San M~teo, San Francisco, 
Santa Clara. Alameda, Contra Costa, Solano. Sonoma, ancl Marin. 

1 Not including 753 men employed ou whaling vessels belonging at New Bedford, Massachusetts, and 
making their headquarters at San Francisco . 

. Nativity and nationality of persons employed in tlw fisheries of California in 1888. 

Country. !Nativity. ! Na~ion-ahty. 
~--- - ---

Unitetl States................ €66 1, 736 
United States (Indians)------ 6ll 6? 

I I 
Nation-Country. XatiYity. ality. 

- ---

Austria_.................... 19 18 
Russia .. .. .. . . . .. . . . .. .. .. . . 107 75 

Mexico ......... __ . .. .. .. .. .. . 4 4 
CentralAmerica... . ......... 2 2 
South America.............. . 18 18 
Great Britain .......... _. _ .. _ 236 186 

Spain ................... _ . . . 50 46 
Portugal.................... 8-U 487 
Italy . _ ....... __ .... _ ...... _.. 768 51G 
Greece . . . . . . . . . . . . . . . . . . . . . . 32 26 

France ........... _.......... . 16 14 China ............. _ ..... _ .. _ !l3! 934 
Germany ................. _ ... _ 145 109 
Belgium..................... 1 1 

Japan _ ....• _ ..... _ .....•... _ 29 29 
Sandwichislands........... 15 13 

Holland...................... 3 3 
Sweden ... . . _ .. _ ...... __ . . .. _ 4l:J I 2981 
Norway ............... __ ..... 129 121 
Denmark . .................... 21 15 

South Sea Islands _ ... _ ..... _ 14 12 

Total_ .................•. --,, 731 r 4, 731 

Tl1is table doea not include sboresmen. 
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Table of appm·at11s aud capital t•mploycd in the fish l'iP-.s of California in 18E:-8 • 

Locality. 

San Diego County ....... . 
JJos .Angeles County ..... . 
Santa Barbara County . .. . 
Han Luis Obi8pO County .. 
1.1ontert•y County .... . ... . 
Santa Cruz County ..... .. 

No. 

20 
n 
21 
40 
8ll 

110 

Gill nets. 

Lenrrth 
(fe~t). 

5, 000 
18, 250 
5, 800 

12, (.l00 
19, 000 
2b, 400 

Value. 

$526 
2,150 

720 
2, 000 
2, 400 
4, 400 

.Apparatus of capture. 

I '£.-nmmolneto. 

N:. 1 Valno. 

$560 

Seines. 

No. Value. 

5 
12 

3 

20 
G 

$1,600 
1, 635 

300 

3, 965 
750 

Trap11, pots, 
and fykes. 

No. Value. 

GO 
140 
60 

$90 
210 
120 

Value 
of 

l•and 
lines, 
trawl 
lines, 
etc. 

$200 
830 

77 
925 
533 
910 

San Francisco Ba y an<l 
vicinity . . . . . . . . . . _ .... I, 33:! 498, {00 80, 720 315 14, 175 1, 563 44, 275 1, 200 3, 300 17, 955 

Saci·am1•nto and San J oa-
quin Rivera ... . . . ... . .. fJ04 756, 000 151,200 .. .. .. . . . . .. . . 30 700 

Humboldt County ........ 127 54,600 7,350 ...... ........ 18 4,800 ............ . 
Del Norte County........ 60 18,000 5, 000 ...... .... . ... 2 300 ..... . ...... . 

Total ............... 
1

2, 367 ;1, 413,' 450 \256,465 ---s2914, 735 1, 6::!9 157, 625 1, 490 -4,420 -21, 430 

================:,~--- -- -- -~~·-======~--~~================= 
Vessels and boats. _ Other ~roperty. J -----,--

Locality. Vessels. / _ Boats. Value of 
wharves, 

- - build-
~ I Value ings, ac-

N Net ton - Value. of N V 1 · 
o. nage. outfit. o. a ue. ~~d'll~~<~: 

-----------1-------
SanDiegoCounty ....... 22 :?77.16 $13,200 $7,300 43 
Los Angeles County .................. . 69 
Santa Barbara County ................. -........ . ..... . 24 
San Luis Obispo Couuty ......................... . ...... . 
Monterey County .. . . . .. 1 11. 00 800 100 
Santa Cruz County ............................ .. 
San Francisco Bay and 

19 
50 
20 

$8,910 
10, 510 

2, ::!75 
2, 500 
8, 975 

10, 900 

$1,000 
500 
30.0 
200 
500 
450 

I 
Total 

Work- capital 
ing invested. 

~pita!. ' ---
$32, 82f; 
15, 8:!5 
4,452 
5 6"15 

17:273 
17, 410 

vicinity ...... .. .. . . _.. 71 11, 820. 65 I, 032, 500 440, 075 432 96,030 105, 000 $155, 000 1, 989, 030 
Sacramento and San J oa-

quin Rivers ...... --·-- ...................... . ....... . 
Humbolut County ..................................... .. 

520 
93 

Del Norte County .......... . ................... . .... .. 84 

100,800 
1, 860 
2,150 

200, 000 
1, 500 

13,600 

100, 000 
2 500 

10:000 

552,700 
18,010 
31, 050 

Total............. . 94 12, 108.81 1, 046, 500 447,475 1, 354 245,010 I il23, 050 267, 500 
1

2, 684,210 

Table of p1·oducts of the fisheries of Califon~ia in 1888. 

Fish. 

Locality. Fresh salmon. Fresh shad. Otberfresb fish. ~~c~~~~e~tk~~~~ ~l.'otal. 

. Lbs. Value. Llls. jValue ~~ Valu<•. ~~Value. Lbs. I Value. 

San Diego Co...... .. .. .. .. . .... . .. .... .. .... .. 630, 000$18, 900 530,220$21,209 1, 160, 2201 $40, 109 
LosAngelesCo . ... 

1 
............................ 803,838 33,140 100,000 5,0u0 903,fi38 3~,140 

Santa Barbara Co.. . .... .. .. ...... ...... ..... . 90,320 4, 516 6, 325 316 96,645 4, 832 
San Luis OhispoCo .. • .. .. . . . .. .. . . .. . .. .. .. .. 129, 427 3, 883 10, 000 600 139,427 4, 483 
Monterey Co....... 5, 000 $250 .. .. .. .. .. 946, 326 47, 316 51,147 1, 557 1,002, 473 49, 123 
Santa Cruz Co . . . . 15, 000 750.20, OOOI$1, 400 200, 247 9, 612 .. . .. .. .. .... .. . 235, 241 11, 76<: 
San Francisco Bay I 

and vicinity . . . . . 428, 000. :SO, 200

1

14. 000 1, 120

1

6, 282, 554 402,473 4, 250, 000 101, 760 10, 974, 554 535, 553 
Sacramento and 

San J o a q u i n 
Rivers .......... . 6, 174,978 308, 748,56,471 3, 953 591, 514 20,943 120,000 6, 000 6, 942, 953; 339,644 

HumboldtCo ...... 747,200 18,394 400 401 61,500 2,615 315,000 9,450 1,124,100 30,559 
Del Norte Co ..... . ~~· 857 33, 99: ~ ~ ~~ ::..::..:.:..:_~ ~~· 000 3, 20~ _733, 857 __!_7, 193 

To~l ..•..... 8, 024, 035 392, 335190, 871 G, 513
1
9, 735, 726[543, 458 5, 462, 692 149, 092,23, 313, 324

1
1, 091, 398 

I 

I 
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Table ofproducts of the fisheries of Cctlifornia in 1888-Continnctl. 

I 
Mollusks. 

- Clams and mus- Abalone shells Octopus and 
Locality. Oysters. sels. an<lmcats. !'quid. Total· 

I --- value 
BuHhels. Value. Lhs. Value. Lbs. I Valtt('. I.bs. Value. 

~:~t~\~~~b~~a-c·~:::: ::::::::: ::::::::: 20, 000 ~936 9:~: ~~~ $2g: ~~~ ......•......... $2k ~~~ 
San Luis Obispo Co.. . . . . . . . . . . . . . . . . .. 10, 000 900 1, 240 20 . 920 
Monterey Co.... . . . . .... .... . . . . . . . . ... ... . ... . . . .. . 10,855 515 230,000 $12,500 13,015 
San Franci8co Bay 

ana vicinity........ 130, 000 $509, 175 2, 294,415 75, 248 2, 600, 000 55,000 14, 000 1, 120 640, 543 

Hum~:::,c~_:::: :: ~~i,i~~~ ~~--is;~ ,ji,~ i,~ ;i,i,i Ta;io"ii~ 
Crustaceans. 
________ --,--------I Terravins and 

frogs. Locality. Crayfbh. Crabs. Shrimp and prawn. 

Lbs. /Yalne. ~~ Value.:_ Lbs. 

San Diego Co .. 36,400 $1,274 ........ 1 ................. . 

Los Angeles Co. 150,460 3, 761 ...........•.•... 
Santa Barbara 

Co ........•.•. 19,200 
S an Francisco 

960 

Value. 

Total. 

Lbs. 

36, 400 
150,460 

19, 200 

Value. 

$1, 274 
3, 761 

960 

No. 'Value. 

··---··1·----·· 
Bay and vicin-

s1~tJif~~~~ 25'. 000 '·_ 00~ 230~ 000 ~7, 200 '·_ :02~ 3~ '14'~ "' 5, 15': 300 c ~ ::: :: [': :: 
~. ··-··· 23~ 06~ 7, 9951230,000 $37,200 4, 902, 36j 141,688 5, 363.420 1186,883-60,000 115, 0~ 

Mammals. 

Skins of hair 

I.ocality. 
l:!eal, fm· seal,* Pelt8 of sea Whalebone 

sea lion, and I otter. and ivory. 
Whale and 

seal oil. 

-- Grand 
total 

value of 

walrus. 
Total fishery 
value. prod-

_________ 

1 

__ N_o_._.l _v_a_lu_e_. rNo. Value. Lbs. Value. Gals. Value. 

San Diego Co ..•............................•••...................•..............•...... 
Los Angeles Co ....................................................................... . 
Santa Barbara Co..... 666 $1, 050 25 $2,500 . . • . . . . . . . . . . . . 500 $110 $3, 660 
San Luis Obi~po Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 750 2, 340 2, 340 
Monterey Co...... . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . _.. . . . . . . . . . . . . . . . . . . .. _ ..... . 
Santa Cruz Co ........................................................................ . 
San Francisco Bay 

ucts. 

$63,069 
41,901 
11, 743 

7, 743 
62, 138 
11,762 

and vicinity ........ 104, 576 1, 580, 935 2, 646 215, 159197, 060 $585, 895 284, 959 ] 02, 384 2, 484, 373 3, 854, 257 
Sacramentt- and San 

ll~::.J:::~ 8.r~~:::::: ::::::_: ::::::: ::: :::::: _ :: :::_ :::::: :::::: ~ :::::: _ ::::~::::1 'it~: 
Total ........... 105, 242

1

1, 581, 985
1

2, 671 217, 659 197, 060 585, 895 2!!2, 209 10<!, 834 2, 490, 373
1

4, 463, 369 

* TI.J~ figures given under this caption include the number ancl value of fur-seal skins taken at the 
Pribilof Islands, in "Bering Sea, wi.Jich are a product of a fishery carried on by San Franciseo capital. 
In 1888 the full limit of 100,000 skins wa~ obtained at those islands, the value of which, as laid down at 
London, where t.hey were sold, was estimated to be $1,550,000. Iu addition to the foregoing-, the fur­
seal industry of the Commander Islanc1s (which belong to Russia) wa~ cont1·olled by American capital 
and the product was brought to San Francisco. In 1888 this amounted to !7,362 skins of fur seals, 
having a value of $344,663 at the average price pairl in London. Combining these figures we have as 
the total yield of the fur-seal industry in 1888,151,817 pelts, valued at $2,121,393. 
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Statistics of tltc salmon-canning industry of f1alifornia in 18~8. 

Location of canneries. 
No. of 
canner­

i~<>. 

No. of 
factor.v 
hands. 

- - --
Salmon used for can- ' Canned salmon placed 

uing. on market. 

I Price paid I 
Pounds. to fi.~her- Cases. 

men. 
Value. 

_I 

San Francisco .. .. . .. .. .. . .. .. .. .. .. * 2 33 453, 700 $22, G85 6, 875 $41, 250 
Sacramento Rh·er ... ... .... ..... . .. 4 295 4, 039,200 201, !J60 61,200 382,500 
Klamath River . .. .. .. .. .. . .. . .. . .. . 1 12 28R, 200 I 14., 410 4, 400 26, 400 
SwithRiver ........................ 1

1 

20 152,555 6,628 2,347 14,082 

Total ........................ -S-'3601 4,933,6551----;M5.68J -74,822- ~-464,232' 

* Thes<' two canneries are not engaged exclusively in canning salmon, but are also devoted to fruit 
canning. In tlw item of factory hauds tho fignres rcprcseiJt the proportional number of men who 
we1 e emplo_yed in connection with the 11acking of salmon. 

13. lTISHERIES OP SAN DIEGO COUNTY. 

Geographical characteristics.-This is the southernmost county of the 
United States on the Pacific coast. Its coast line llas a moderate curve 
and extends in a northwesterly direction (nearly NNW.) from the Mex­
ican boundary to Point Saiut Mateo, a distance of about 57 geograph­
ical miles. Its shores are cllaracterized by a fringe of beathes extend­
ing in.to the sea for some distance, while aboYe them are generally 
steep, craggy headlands of sandstone, usually rising a little distance 
from the surf line. At v-arying distances from the shore, within 5 miles, 
is a ridge of stony bottom covered with kelp (Macrocystis pyrifera); in 
tile bays where patches of kelp occur it is called "clam kelp" by the 
local fishermen. 

Along this stretch of coa8t San Diego Bay is tile only harbor suitable 
for important fishing operations, and the only landlocked harbor ou the 
coast of California south of San Francisco, from wllich it 1~ distant 450 
miles in a SSE. direction, being only 12 miles north of the Mexican 
border. Tile claim is made that this is the best harbor on the Pacific 
coast; it is not so large, of course, as San Francisco Bay, hut sur­
passes it in climate and security. It is 13 miles long. has a total area 
of 25 square miles, and an available anchorage ground of 6 square 
miles, while the ayerage width of the channel is nearly one-half mile. 
It will therefore be seen that so far as harbor facilities are concerned 
San Diego bas all the natural advantages requisite for the establish­
ment and maintenance of important fisheries. 

Immediately north of San Diego is False Bay, which is barred and so 
shaliow at its entrance that it will not admit anything larger than a 
small boat; therefore it is not adapted to the purposes of an extensive 
fishery. North of False Bay the coast is practically unbroken, with 

· the exception of one or two small streams that empty into the Pacific. 
San Diego as a fishing center.-The fisheries of San Diego County 

center in the city of San Diego, situated on the bay of that name. Not­
withstanding many important natural advantages, this place remained 
until recently au insignificant coast settlement, during all the years 
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since it was originally fomHled as a Franciscan mission iu 1769. It~ 

development has uccn quite remarkable since 1880, due to the estab­
lishment of railroad communication and the revutation which the city 
has attained as a health resort. In the last census year (1880) its pop­
ulation was only 2,637, but in recent years (1887-89) it has been esti­
mated at 30,000 and upwards; though these estimates may have Yaried 
somewhat from the actual facts. 

vVith the growth of the population and improvement in facilities for 
transportation it naturally followed there would be an increase in the 
loca,l demand for fishery products and consequent improvement in the 
fiRheries. The change in the fishing population since 1880 bas been 
noticeable, not only in tlw increased namber but also because Ameri­
caus and Europeans constitute a much larger percentage than at tllat 
time, when the industry was controlled almost entirely by the Chinese. 

The .fi8heries.-Tbe fisheries of San Diego are of three distinct classes : 
The oflshore vessel fishery, tbejunk fishery prosecuted by the Chinese, 
and the inshore fishery carried on in boats of less than 5 tons burden 
which are not documented. The development of the fisheries of San 
Diego bas largely resulted from the increase of wealth and population 
in the city and surrounding country. The demand for fish bas improved 
with the growth of the place, and the local supply has often not been 
adequate to meet it. With the continued advancement of the section, 
with improvements in vessels, methods, and facilities for shipment, new 
fishing grounds may be re~orted to and larger quantities of fish taken 
and utilized. 

Species, abundance, seasons, etc.-The species chiefly sought in this 
region are barracuda (Sphyrccna ar:gentea); bonito (Sarda chilensis), com­
mouly known among the local fishermen as the ''Spanish mackerel"; 
eel; flounders, commonly calle{l '"halibut"; mackerel ( Scomber co lias); 
herring ( Olupea, mirabilis); sardine ( Olupea sagax); jewfish (Stereolepis 
gigas), locally known as the ''sea bass"; mu1let (Jlfugil rnexicanus); 
rock-cod or "rockfi~h" (l}urnerous Bpecies of Sebastichthys); sea bass 
(Serrrmu.~ clatltratus); smelt (Atherinopsis californiensis and A. affinis); 
and yellow-tail (Sm··iola dorsalis). 

Uf the two species of smelt, A. californiensis is locally known as the 
"bottom smelt" und is the most abundant and one of the most impor­
tan.t of the food-fishes during the winter and spring. The other (A. 
affinis), called the "top smelt," occurs in San Diego Bay throughout 
t!Je ;year. It is said to be abundant, but not so highly prized as the 
other. 

There are several other varif'ties which are caught in smaller quanti­
ties or are less highly valued as food-fish. Among thes~ may be men­
tioned the lady-fish (A lbula vulpes); anchovies ( Stolephorus), of which 
there are three species that are extensively caught and dried by tile 
Chinese, one of which (S. ringens) will perhaps in time become an impor­
tant species for canning; and the Spanish mackerel. The pompano is 
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occasionally taken in seines and is also caught from the wharves. The 
China croaker, common croaker, ancl the yellow-fin are all common 
and fairly abundant, both in San Diego and False Bays. Two species 
of so-called sea trout ( Oynoscion nob-ile and 0. parvipinne) are found in 
the bay in summer and are frequently brought into the market. 

There are said to be eleven species of perches or surf-fish (Ernbiotoci­
dlc) about San Diego. They a.re coarse, cheap fish, and comparatively 
unimportant, though very abundant and generally brought into the mar­
ket every day. 

Whitefish ( Oaulolatilus princeps) is a valuable species which is taken 
outside, but iu comparatively small quantities. 

The food-fishes of San Diego County are said to be much scarcer than 
in former years, and so far as certain species are concerned the decrease 
is attributed to the use of \ery small-meshed nets operated by the 
Chinese. A writer in the San Diego Union, of February 6, 1889, says: 

~omething should be done to put a stop t.o the wholesale destruction of fish by the 
Chinese, for on the schools thus destroyed depends the supply of edible :fish. Fish en-
ter the inlet chie1ly for food, and when food is scarce few will come. If .., " It is 
a sorry thing to see small fish by the bushels heaped together on the sands " "' * 
an<llcft to become food for the gulls. To empty them out into the water again does 
not save them, as their frail life is ext.ingnished by being caught at all. No net of 
such :fine mesh should be permitted. 

The bonito was very abundant in 1888, but the barracuda, which is 
also a migratory species, is said to be yearly decreaRing. The former 
comes to the fishing grounds o.ti" this part of the coast in August and 
leaves in November or December, while the barracuda arrives in March 
or April and stays until late autumn, geuerally disappearing about a 
month earlier than the bonito. 

The following notes on the barracuda and the fishery for it at San 
Diego were written by Prof. Carl H. Eigenmann, and have been ex­
tracted from Zoe for April, 1890: 

The barracuda (Sphyrrena argentea) is one of the most important of California food­
fishes. It is a long, slender, spindle-shaped, sharp-su~uted fish, evidently well calcu­
latetl to swim rapidly. In summer it is abundant on the whole coast of California 
from San Francisco southward, but it is probably more abundant sonthwai'd than in 
the neighborhood of San Francisco. During the winter it disappears from the coast 
of California, but is taken on the coast of Lower California. It probably migrates 
bodily southward, but stray individuals undoubtedly remain in the waters of south­
ern California throughout the year, for 2 or 3 days of exceptionally :fine weather 
invariably bring them into the market. It is likely that these stray individuals live 
in deep water during the wmter and come to the surface on bright dars. It is quite 
possible, though not probable, that a great part of those disappearing descend to 
deeper water. The fact that they are taken only by the troll or by gill nets suffi­
ciently explains why th<:~y should not be caught iu deep water. 

Their movements have been watched through an entire season at San Diego, and, 
as these observations may be valuable to serve as a basis of comparison, they may be 
stated here : 

During .January, 1890, none were seen. Dnring February, 1890, four were taken on 
the. 7th, one on the 11th, and two on the 28th. All these dates were at the end of e;t, 
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BLACK-BANDED ROCKFISH (Sebastichthys nigrocinctus). 

TREE-FISH (Sebastichthys serriceps). 

CORSAIR \Sebastichthys I'Osacens). 



l!~ISHERIES OJ<' THE PACIPIC COAST. 27 

succession of days of exceptionally fine w~ather. On March 1, 1890, two were taken. 
On March 2G, 1t:89, a few were caught, and on the following day they were abundant, 
and remained so, with occasional lapses, throughout the summer. At the beginning 
of July they were with ripe spawn. 

During September few were taken, but on the 29th, 30th, and 31st of October they 
were again aunndant. On November 6 one was taken, on the 7th another, on the 
15th one young one was caught with a hook in the bay, and on the 18th another 
young one was brought from off Point Loma. On the 16th of December one young 
individual, evidently of the preceding summer's spawn, was taken in the bay, and on 
the 30th a large one was caught off Point Lorna. 

The adults never or very rarely enter the bay, but in the spring the young, those 
not yet a year old and measuring about a foot in length, enter the bay m large 
schools, and are then destroyed in quantities with seines or Chinese bag-nets. 

About San Diego the troll is the only meaus used in catching them. It is simply a 
piece of white rag, or .~;nore commonly a fragment of bone, to which a hook is lashed. 
One or more of these is dragged behind a boat made usually after the pattern of the 
Columbia RiYer salmon boat. The amount of the catch depends largely on the wind. 
A slack wind, even when barracuda are abundant, brings but few fish. The largest 
catch reported for a singlo day is 1,100 by one boat with two men. Rarely mor·e than 
forty are taken. They average from 6 to 12 pounds and from 2! to 4 feet in length, 
and retail at 10 cents apiece. Large numbers are salted and dried. 

About Monterey they are taken in gill net~. In H:l90 the first individuals reached 
Monterey on March 10. 

Like most of the surface and shore food-fishes the barracuda feeds chiefly on the 
anchovy (Stolephonts 1·ingens). 

The mackerel comes in along this part of the coast in April. Large 
schools remain for a few weeks and then move north; they return in 
October or November, but in a few weeks go southward to the J\Iexican 
coast, where they are reported as being almndant during the winter 
months. .A few are found oft' the cqast of California throughout the 
year. Individuals weigh from 1 to 22- pounds each and average about 
1 ~ pounds. The Pacific mackerel never gets fat and does not improve 
witll tlle advancing season like the Atlantic spP.cies. When ::;alted, it 
is usually of a dark color and is an inferior article of food, though 
when fresh it sells read1ly in the market. Little attention is paid to 
the mackerel and the fishermen only catch enough to supply the local 
demand. 

Twenty-seven species of Sebastichthys occur on the Pacific coast, of 
which at least twelve are taken by the fishermen of San Diego. The 
most common f9rms, OI.nitting the yellow-tail (S. jlavidus) are S. mini­
atus, S. caurinus sobsp. vexillaris, and S. ruber, all of which are distin­
guished by their red color. There are also S. mystin'llS and S. melanops, 
which are black. Herring and sardines remain in San Diego Bay and 
its vicinity throughout the year, and large quantities are taken In drift 
and set gill-nets from March until November. The fishermen occa. 
sionally bring in small specimens of the so-called ''black-cod" of the 
northern Pacific (Anoplopomafimbria), which apparently nearly reaches 
its southern limit of distribution off this part of the coast. Neither 
l'!turgeon nor salmon are found in these waters. 

Porpoises are plenty in the bay and along· the coast and ,whales are 
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often numerous in tbe spring aml fall, though no attempt is ma(le to 
capture either. Sea otter and fur seal, once abundant, seem to have 
been almost exterminated or to hav~ abandoned this locality. This 
will be apparent wllen it is stated that, while the result of the fur-seal 
fisllery in 1879 was 2,000 skins, in 1888 only 25 skins were taken. Hair 
seals are quite numerous, but receive little attention. 

Other objects ofthe fisheries are abalones (Haliotis splendens), clams, 
and crayfish or rock lobster (Pamtlirus interruptus). The supply of 
abalone shells has decreased very materially. Clams of a large size, 
resembling the deep-sea clam of the Atlantic, are abundant on the 
flats in the bay and are used to a small extent both for food and bait· 
Scallops are abundant at times and a few are picked up on the flats at 
low tide, but there is no fishery for them. Edible crabs are very 
scarce; the small fiddler crab is the only representative of tllis tribe 
which occurs abundantly. 

Fishermen.-The fisbing population of San Diego is very heterogeneous 
in its cbaracter. In 1888, out of a total of 159 fishermen, only 46 were 
Americans;* the remainder included 52 Chinamen, 27 Portuguese, 
6 Italians, 5 Swedes, and 13 of other nationalities. The Chinese have 
exclusiYe control of the junk fishery and frequently engage to a greater 
or less extent in the fisheries of the bay. The Americans and Europeans 
control the vessel and sailboat fisheries. 

TilE OFFSHORE FISHERY. 

Fishing grounds.-The fishing grounds for bonito and barracuda can 
not be definitely described. In general, however, they extend along the 
coast from north of San Diego to a long distance southward, off 
Mexico. Sometimes, when fish are not found in abundance near the 
home port, the vessels go from 200 to 300 miles to the southward for 
fares. In spring a favorite fishing ground for bonito and barracuda is 
from 6 to 8 miles about SSE. from Coronada Hotel, which is a little 
over 3 mues eastward of Point Lorna. Fishing is also prosecuted from 
6 to 8 miles outside of the kelp beds, from Point Loma to False Bay, 
and gill nets as well as trolls are used in that region to a small extent, 
more particularly by boat fishermen. 

In the winter of 1888-89 the U.S. Fish Commission steamer Albatross 
<hscovered and made a thorough exploration of Tanner Bank, which 
lies directly westward of San Diego, about 95 miles distant. This 
bank is 7 or 8 miles long, and about 2 miles wide: The Albatross also 
made a comprehensive investigation of Cortez Bank, whicb lies about 12 
miles south of Tanner Bank, and has a length of 14 miles and a width 
of from 3 to 5 miles. These were found to be important fishing grounds, . 

"'Professor Jordan, reporting on the fisheries of San Diego in 1879, says: ''All of the 
fishermen of this county, excepting four Americans antl their employes, are Chinamen. 
Two Americans and assistants are employed in seal-hunting, the rest in gathering 
kelp, and, in their seasons, bonito and barracuda fishing." 
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and the establishment of the fa'•t that valuable food species were taken 
there was a matter of much gratification to the fishermen of San Diego, 
who anticipated, in consequence, an increase in their operations. 

Lieut. Commander Z. L. Tanner, U. S. Navy, who commanded the 
Albatross, reported that he found numerous species of food-fish in great 
abundance on Cortez Bank, all of which took the hook readily. Among 
these were fat-heads, whitefish, yellow-tail, rock-cod, four species of red 
rock-cod, jewfish, etlltus-cod, and sea bass. 

vVhen informed officially of this abundance of fish "the citizens of 
San Diego raised a fund for the purpose of chartering and equipping 
a fishing schooner for making exploring expeditions so as to determine 
their extent. A number of trips were made in the summer of 1889, and 
many thousand pounds of fish were taken, fully substantiating the 
Government report as to the abundance and quality of the fish. * * * 
No fishermen have as yet gone to the Cortez Bank, though occasionally 
some of them go as far coastwise to the south. The fact that no fisher­
men htWC been at the Cortez Banks is perhaps the reason why so much 
interest is taken by them in the explorations of the Albatross. As an 
addition to the fishing grounds skirting the coast these banks are of 
value to San Diego fishermen."* 

Vessels.--The vessels employed in the sea fisheries from San Diego, 
exclusive of the Chinese junks, which will be described elsewhere, are 
small, ranging from less than 7 tons to between 24 and 25 tons register. 
ln 1888 they numbered 7 schooners and 2 sloops, and bad a total tonnage 
of 136.15 tons. The number varies considerably from year to year. In 
1880 and 1881 there were 6 vessels, aggregating 78.61 tons, but in 1882 
the number decreased to 3 vessels of 33.03 tons; and to 1 vessel of 9.38 
tons in the year 1883. The fleet increased to 5 'Tessels, of 45.80 tons, in 
1884; 7 vessels, of 79.16 tons, in 1885, while the next year saw only 3 
vessels, of 28.2 tons, engaged in the fisheries, though in 1887 they 
again increased to 5 Yessels, of 52.90 tons. It will-readily be seen that 
vessels of this description are not suitable for carrying on an extensive 
fishery, and the fact that they are all tight-bottomed craft renders them 
poorly fitted for takhtg to market any fish other than those which are 
salted, unless caught near the harbor under circumstances specially fa­
vorable for reaching port. Elsewhere reference will be made to sugges­
tions advanced by the writer for improvt'ments in fishing craft used from 
San Diego. 

* SanDiegoSun, October 31,1889. Since the above-quoted statements appeared in 
the Sari Diego ~un, and not long after the investigation of the banks by the Albat-ross, 
a fishing company was formed at San Diego for the purpose of prosecuting voyage8 
to thes~ grounds. Several trips were made, but, according to the best information 
obtainable, the enterprise was not a financial success. Its failure was largely due to 
the fact that (notwithstanding the report to the contrary made by the Albatross) the 
enterprise was started on the false assumption that the true cod (Gadus nwrrhua) 
could be taken in abundance. Other species were plentiful, but the lack of demand 
made their capture unprofitable. 
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Apparat~ts of capt~tre.-The apparatus used for the capture of bonito 
and barracuda (the principal species sought for by the vessels) consists 
of a troll line of soft-laid cotton twine about 60 feet long, with a drail 
from 3 to 4 inches long of bone or iron, and a hook fastened to it. The 
hook has its barb filed off blunt, so that it will not be difficult to ex­
tract it from the fish, and it is fastened to the lower end of the drail 
with a rivet through the eye and a piece of wire passing around its 
shank through two holes in the drail. When the fishermen can not get 
drails they sometimes use an ordinary hook with a piece of rag tied 
around the shank as a substitute. The bone drail is said to be pre­
ferred for barracuda fishing. 

Jiethods of fishing.-When engaged· in trolling for barracuda or 
bonito a vessel moves along under easy sail, and six or eight lines are 
kept out at one time; no bait is used7 as the fish will readily bite at the 
drails employed for their capture. The method is similar to that 
adopted on the Atlantic coast for catching bluefish. 

The following account of fishing for barracuda at San Diego is from 
an article written by J. C. Van Hook and published in Forest and Stream 
of October 31, 1889: 

At daybreak we were drifting past Ballast Point, the entrance to the bay. After 
floating a mile out into the ocean, assisted occasionally by a "cat's-paw," we con­
cluded to tie up to the kelp and wait for the wind. Here we enjoyed for an hour the 
continuous up-and-down motion of the heavy ground swell, sometimes throwing out 
a line as far as possible and pulling it in rapidly to entice the barracuda which were 
playing around us, but without success. So we * * " waited patiently for the 
breeze, which is indispensable for barracuda fishing as it is in the Atlantic for that 
wily corsair, the bluefish. * .,. * I heard something like the surf bre~king on the 
shore " " " and about 1,500 porpoises were coming toward us in a line, jumping 
out of the water and looking like big black wheels rolling along. " " " About 9 
o'clock a light breeze sprung' up, and, cutting loose from the kelp, we began to move 
slowly over the water, but not fast enough, as Bob said, to pnt out our lines. In my 
anxiety to begin the sport I cast out two lines, and very soon we hooked two so­
called Spanish mackerel [bonito] of 10 and 12 pounds apiece ... " " ~ Presently 
the breeze came along, and within half an hour we were sailing at a lively rate, so 
we adjusted outriggers, one on either side, about in the waist of the boat, with two 
lines on each. We also trolled one from the stern, making five in all. Just then we 
met our friends coming borne, loaded with sixty-five barracuda, which they bad 
cat1ght by towing and trolling while we were tied up to the kelp. Being thus en­
couraged, we put everything in readiness and placed in front ofthe cabin door a fish 
box 3 by 3 by 3 feet. Bob bad the first strike and pulled in his fish, then be hooked 
and landed another, and a third. As I was beginning to wonder what was the matter 
with my lines one of them straightened out, and I began to haul in hand over hand. 
'Vhcn I was about to lift him out of the water he doubled himselfup, and I brought 
out the bare hook. I repeated this three times. " * * Upon hooking another I 
pull,;)d in slowly, and when the fish was3 feet from the boat I threw him up intothe 
ai.r, bringing him over my head and landed him into the box. Then by catching hold 
of the drail anfl sllaking it the fish came off easily. As I fouud out, all the drails for 
barracuda fishing have the barb of the hook filed very blunt, and an inexperienced 
person might easily lose his fish, while, at the same time, the book is readily jerked 
out of the mouth free from tbe lance-like teeth. 
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Now the fun commenced in earnest; first one, then two: four, five, are hooked at 
a time, and rare eport it was to haul them in. For about 5 minutes we had all we 
could handle, and then for 10 or 15 minutes we would not see a sign of one. Now 
we are into them again, hauling away for dear life. Sometimes when hauling in one 
or two they would become entangled with the other lines, aml before wo could get 
them in we would have one, two, or three on the remaining lines, and then there 
was a sad jumble of lines and struggling fish. Occasionally, in attempting to land 
the fish in the box, we missed it, and they fell down mto the bottom of the boat, or 
our footing would be lost and we were bunched in a slippery mass-fish and all. The 
sloop was pitching heavily, as half a gale of wind was blowing. Wet from the waist 
down, we had what you might call a huge time. The drails towed at the surface 
of the water and we could see nearly every fish that took hold. We caught ()8 bar­
racuda and 2 Spanish mackerel-about 425 pounds of fish-filling our box; and with 
the loss of only one hook. Having all the fish we wanted hy 2 p. m., although the 
biting was as furious as ever, we got under way to save the wind home. Tho tlsh were 
selling at the time for 10 cents each. The favorite haunts of the barracuda are in 
and along the edge of the kelp. Sometimes they can be seen in a mass, making the 
water boil with their frantic leaping; there may be 50 out of the water at a time and 
as many more just disappearing under the surface. 

Preparation and disposition of products.-On board the small vessels 
fish are usually dressed soon after they are caught, and thoroughly 
salted in kench; on the vessel's return to port the fish are washed and 
spread on drying flakes, where the barracuda are left for from 2 to 4 
days and the bonito from 4 days to a week. So prepared, the fish are 
dark in color, oily, and have a strong flavor. The.v are marketed only 
in San Francisco, whence most of them are exported to China. In addi­
tion to the fish taken, these vessels incidentally collect large quantities 
of abalone shells along the Mexican shores, which form quite an impor­
tant item in their returns. 

Results of the fishery, lay, etc.-The total products of the San Diego 
vessel :fishery in 1888, exclusive of the junk fishery hereafter to be con­
sidered, was 225,393 pounds of salt fish, 53,656 pounds of abalone 
she1ls, and 35,229 pounds of abalone meats. The owner of the vessel 
receives one-fifth of her gross stock, or of the catch, and the remainder 
is divided among the crew, who furnish all the outfit except small boats. 

CHINESE JUNK FISHERY. 

Fishing grounds.-The Chinese engaged in the junk fishery work 
chiefly among the islands and along the coast of Mexico, where they 
gather abalones from the rocks. Abalones were formerly abundant in 
the vicinity of San Diego Bay, but the local supply has been exhausted. 
The fishing grounds principally resorted to by the Chinese, therefore, 
may be said to be off the Mexican coast. The junks, however, often 
engage in the capture of small :fish in the shallow littoral waters near 
San Diego. The favorite grounds of the Chinese are south of the city 
near the peninsula called "the island," and also off the mouth of the 
Sweetwater and La Doronde Rivers. Bartolome Bay, Lower California, 
js a favorite resort for the ,junk fishermen, 
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Chinese boats.-The junks used by the Chinese fishermen of San Diego 
are mostly built at San Francisco. Since 1880 their number has been 
13, aggregating 141.01 tons, with a value of $5,200, and manned by 52 
Chinese fi~hermen. The junks vary from 7 to 15 tons. They carry no 
papers except an alien certificate, which insures to the crew permission 
to land upon their return to the city. In addition to their Chinese 
names, the junks are numbered. by the customs officers, and are known 
to them by their uumbers only. 

Tile junks return as seldom as po~sible, but if they have occasion to 
visit San Diego, with or witllout cargo, they report at once to the cu:::;­
tom-house and pay a tonnage tax of 83 cents per ton; $1.50 for entt>r­
ing, 67 cents for survey, and 20 cents for a certificate. It is currently 
reported that, to avoid payment of these customs dues, the junks often 
transfer their cargoes of abalone shells, meats, etc., to small boats tllat 
come out to sea, oft' San Diego, for this purpose, and to bring supplies. 

Apparat'lts.-The Chinese use large drag nets or seines, called ~' bag 
nets" by the American fishermen, because in the bunt, or center, is a 
large bag-shaped pocket into which the fish find their way. These bag 
nets vary from 250 to 300 fathoms in length, and the bag or pocket is 
about 40 feet deep, with a wing extending on each side to a distance 
of from about 120 to 140 fathoms, and having a depth of 2 fathoms. 
The wings are 2-inch mesh and the bag ~-inch mesh. Each junk carries 
one or more small fiat-bottom boats, somewhat resembling the sharpie 
in form, for the purpose of collecting abalone shells all(l for other fishing 
operations. 

lllethods of fishing, preparation of products, etc.-The catch of the 
Chinese junks consists chiefly of abalones gathered from the rocky 
shores along the Mexican coast. The meats are taken from the ~::;hells 
and boiled on shore in rude vats made of sheet iron, and stone or bricks. 
Both the shells and meats are then packed in sacks containing frornlOO 
to 125 pounds each. On the arrival of a junk her cargo is sold to the 
dealers, by whom the shell~ are culled and repacked. The products are 
then forwarded to San Franci~co, whence most of the meats are exported 
to China and the shells shipped to France. 

In the bag-net or drag-seine fishery prosecuted by the Chinese in San 
Diego Bay and vicinity, the ne£ is run out in shallow water at some 
distance from the land in localities known to be favorite resorts forcer­
tain species of fish. :From each wing of the net a line extends to the 
shore, and it is gradually drawn in by the fishermen until the ends reach 
the land. The fish inclosed naturally find their way into tile bag in 
the bunt, which is at last drawn on shore with its contents. The mesh 
of this bag is so small that there is no chance for escape of the smallest 
fish, and many are taken only an inch or two in length. Sometimes 
the Chinese fishermen, during the months of March, April, and May, 
stretch their nets at high tide entirely across a small stream, and at low 
tide draw them in again filled with smelt, mullet, and other small fish. 
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These destructive methOlls of fishing have been the cause of much com­
plaint. State Deputy Fish Commissioner William Kehoe tried to stop 
this net fishing, and seized the nets of the Chinese, but as late as May, 
1880, the legality of the fishery had not been decided, as the matter was 
then before the courts. 

The fish taken by the Chinese are generally salted and dried, and find 
their way to San Francisco, whence most of them are exported to China. 

Products.-'rhe catch of the Chinese junks in 1888 amounted to 
75,000 pounds of salted fish, 646,344 pounds of abalone shells, and 
204,771 pounds of abalone meats. 

BOAT FISHERY. 

Fishing gromu1s.-The fishing grounds most commonly resorted to by 
the boat fishermen of San Diego are those frequented for gill-net fishing 
in the bay from Point Lorna to some distance southeast of the city and 
northwardly from Point Lorna, both inside and outside the kelp beds; 
also in False Bay, wherecnets are used for smelt, herring, and flounders. 
Gill· net fishing is carried on at all seasons on the grounds stretching for 
10 miles northward from Point Loma. During March, April, and May 
bonito and barracuda are taken by boat fishermen with troll lines and 
occasionally w.ith gill nets south and west of Point Lorna. Traps or 
pots are set. for crayfish or "rock· lobsters" along· the main shore in­
side of the kelp bed, from Point Lorna northward. The favorite ground 
for the collection of large sea clams for bait and food is on the shallow 
spit called "Zuninga Shoal," extending southwardly for more than a 
mile from the south side of the channel, opposite Ballast Point, at the 
entrance of the bay. 

Boats.-Many sail.boats at San Diego, ~nd particularly those usPtl 
by the Italians and Portuguese, are the same type as the feluccas sail­
ing from San Francisco. They are tight-bottomed craft, and, as no ice 
is used on account of its expense at San Diego, the catch of the boat . 
fishermen is often in a bad condition when it reaches port. For this 
reason the writer has prepared and published plans of a welled boat, in 
which fish can be kept a.live; such a boat might be very advantageously 
used in the market fishery of San Diego. 

Apparatus of capture.-The apparatus of capture used by the boat 
fishermen consists of gill nets, hand lines, or troll lines, and pots and 
traps for catching crayfish; the latter are set; along the shore with 
buoys attached to them by lines to mark their positions. 

jl:[ethod offishing.-The description given of catching bonito, barra­
cuda, and mackerel under the head of vessel fishery will apply to the 
boat fishery, so far as troll-line fishing is concerned. Two methods are 
adopted in using gill nets. When nets are set in bays and along the 
shores they are anchored; but in the open water, 6 or 8 miles outside 
the kelp fields, they are " set at a drift," the method adopted in the 
latter case being precisely similar to that used in the so-called ''drag 

H. l\Iis. 27 4-3 
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net fishery" of New England. The catch around the kelp consists 
chiefly of bonito, barracuda, rock-cod, and smelt; bnt in the bays the 
species principally taken are herring, smelt, and flounders. 

The boats as a rule leave San Diego in the eal'ly morning, at which 
time there is generally a land breeze blowing off the coast, that enables 
them to run to the fishing ,grounds. In the a,fternoon a sea breeze usually 
springs up and with this they return to port with their day's catch, 
unless the fishermen decide to remain longer on the fishing grounds and 
return on the second day. Frequently, however, they fail to get the 
breeze necessary to carry them to the city, and their catch is in a de­
teriorated condition, and perhaps unfit for food, before they can reach 
port and dispose of it. Ice is too costJy to be used by fishermen, who 
are therefore often deprived entirely of the results of their labors. 

The following tabulated statements show in detail the fisheries of the 
county in 1888: 

Persons emplO]JCd. 

Country. N ativity. Nationality. 

United States .....•. . ............ . ... \ 46 46 
Italy............ . .................... . 12 12 
Portu~al . .. . . • • . . . . . . . • • • • • • • . • . • • . . . . . 37 37 
Sweden . • • . . • . . . . . • • . . . • . . . . . . . . . • . . . . 12 12 
China...... . • • • • • • . . • . . • • . • . • . • . . . . . . . 52 1 52 

Total .................. ·· ·~- -~9 _ -~~-9 -~ 

Apparatus and capital. 

Designation. No. Value. 

Vessels* (277.16 tons)........................... 22 
Outfit ...... .......................................... . 

~?1~t~et~- ~::: :::·::: :::::: :::::::::::::::::: ~::::. ~~ 
Drag- seines . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Hand lines and trawllines, with 5,400 books . ........ . 
Crayfish traps . . . . . • . . . . . • . • • • . • . • . . . . . . . . . . . . . . 60 
Shore property . . .. . . .. • • • • .. . . • • . . • • • • • . . . . . .. . .. ... . 

$13, 2~0 
7, 3()0 
8, 910 
1, 125 
1, 000 

200 
90 

1, 000 

Total .. . . .. • • • .. . . . . • • . . . • . . . • • . • . .. . .. . .. . . .. . . . 32, 825 

*Including 13 CbineRe junks (141.01 tons), valuerl at $5,200. 

Prodncts ancl values. 

Fresh. Salted. I Total. · 

__ s _pe_c_ie_s. _ ___ 1 _P_o_un<l~~ Value. Poun~ Value. Pounds. -·Value. 

Fish· 
Barrncuda. .••..•. •.. . .. 315,200 $9,456 213, 500 $8, 540.00 528, 700 $17,996.00 
Bonito ... . ... . • . • . • .. .. 164, 500 4, 935 254, 409 10, 176.36 418, 909 15, 111.36 
Jew1ish .••..• ...... .... 10,000 300 7, 314 292.56 17,314 592.56 
Rockfish . ........ . .... 75,000 2, 250 22, 655 906.20 97, 655 3, 156.20 
Yellow-tail .. .. .. .. .... 50,000 1, 500 32, 342 1, 293. 68 82,342 2, 7!>3. 68 
Miscellaneous species * 15, 300 459 . . . . . . . . . . . . . . . . • . . . . . 15, 300 459. 00 

Shellfish, crustaceans, etc.: 
Abalone shells ....... .. 
Abalone meats ..• . .... 
Clams ................. . 
Crayfish ...•......•.... 

1----'--·-
Total ............... . 

700,000 8, 750 .................... ............... 700,000 8, 750. 00 
240,000 I 12, 000 .................. .................. 240, 000 12, 000.00 
20, 000 936 .................... .................... 20, 000 936. 00 
36, 4<)0 J., 274 ................... 36, 400 1, 274.00 

1, 626, 400 41, 860 530, 220 21, 208. 80 I 2, 156, 620 1 63,068. so 1 

*Includes sea baes, smelt, herring, ~nd tlounders. 
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14. FISHERIES OF LOS ANGELES COUNTY. 

Geographical characteristics.-Los Angeles County adjoins San Diego 
County on the northwest, and its coast line has an extent of about 120 
miles, the general trend being in a northwesterly direction. Except 
in the northern section, the shores are generally low with a greater num­
ber of small lagoons and sandy stretches of coast than in San Diego 
County, while bold headlands are less numerous and conspicuous. 

Tlte principal indentations are San Pedro and Santa nioniea Bays, 
situate<! on either :shle of the broad peninsula upon the extremity of 
which is lucated the town of San Pedro. Santa Monica Bay is on the 
north and San Pedro Bay on the south of the peninsula, and both are 
open roausteads, unsheltered from southerly or westerly winds. Wil­
mington, on San Pedro Bay, 3 miles from San Pedro, on the line of the 
Southern Pacific Uailroad, has the only"harbor of any importance on 
the shores of this county, and this is oniy a narrow, shallow inlet, some­
what difficult of access to large vessels. The breakwater at San Pedro 

' which is a railroad terminus, makes a good harbor for fishing boats. 
Santa Catalina Island is 18 miles uistant from the mainland, and its 

center bears a little to the west of south from the city of San Pedro. 
It is about 22 miles long, its length being parallel to the coast, and 
'Taries in general width from 3 to 8. miles. The island is mountainou~, 
while the shores are rocky, high, and abrupt. There are no indentations 
sufficiently large and protected to afford harbor facilities even tor :fish­
iug boats, except at a point a short distance nortt.westerl.r from the 
center, where the island is very nearly divided, and a harb®!f is thus 
formed on each side of th~ narrow isthmus that connect~ the two sec­
tions. The harbor on the southwestern side is considered the better, 
it being well sheltered an<.l having a good depth of water. All around. 
the island the water is remarkably clear, so that fish can be seen at 
a depth of several fathoms. 

Fishing centers.-Thc localities from which fishing is prosecuted are 
Portuguese Bend, W bite Point, San Pedro, Wilmington, Santa Monica, 
an<l Santa Catalina Island.- The latter has no permanent residents 
except shepher<.ls and a few fishermen. 

Portuguese Bend was a shore whaling station of some importance for 
a number of years, but no whales have been taken there since 188'"1. 
It had become an abandoned station as early as 1875, for Jordan records 
in 1880 that "a whale fishery formerly existed at Portuguese Bend, 
north of 'Vilmington; this fishery was abandoned some 5 years ago on 
account of the difficulty of obtaining· water at that place." 

The fisheries aro largely tributary to the towns of San Pedro and 
Wilmington, which being situatecl on a railroad that strikes the coast 
are the shipping-points for au extensive area in tlte interior. 

Importance of the fisheries.-The seacoast fisheries of this county are, 
pext to thos~ of San Francisco and San Diego, the most important iu 
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the State. Compared with 1880, the fishing industry shows a great 
increase. It is still capable of considerable d~velopment, as a result 
of the increased deman<l for fish in the growing aml already populous 
regions of the interior reached by the railroad. Much may al~o be 
hoped for from the introduction of new and improved methods in hand­
ling and shipping fi~h. Many varieties of excellent food-fish abound. 
The weather.is favorable to fishing a large part of the year, while the 
fishing grounds are conveniently near the points from which the prod­
ucts must be shipped, the most remote being about Catalina Island, 
only 18 or 20 miles distant. 

Species thatm·e objects offishedes.-The waters bordering and adjacent 
to the county of Los Angeles supply a large list of edible fishes, crus­
taceans, mollusks, etc., among which may be found some of the most 
desirable species of the Pacific. This will more clearly .appear by an 
examination of the following list and notes, which refer to the more 
noticeable formF;. The first four species mentioned in the list, together 
with the crayfish or rock-lobster, have the greatest commercial impor­
tance at the present time: 

Barracu(la. 
Whitefish (Cc.r,ulnlatilus 

pTincf'ps). 
Ronc:1llor. 
Smelt. 
Rock bass. 
Sea bass. 
Jew fish. 
Bastanl bali but ( PaTalich­

thys californicns). 

Flonnder~. 

Whiting (Mic1·ogad1~8 

p1·oximus). 
Sardine. 
Yellow-tail. 
1\faekerel. 
Bonito. 
Horse mackerel ( 1'raclm-

1'1l3 pictu1·atus ). 

Pompano (S. simillinms). 

Fnt-head or redfish (Tto-
chocopll8 pulcher). 

Croaker. 
Oil shark. 

·Rockfish ( Sebast ich th Y8). 
Flyingfish ( Exocwtus cetl-

ifornicns). 
Perch. 
Kingfisb ( S. politus). 
Mullet. 

Barracuda, bonito, yellow-tail, and several other varieties are taken 
by trolling in summer, as well as by gill nets, while in winter other spe­
cies are chiefly sought, among· which Jordan mentions ..1.lfedia luna, Girella 
nigricans, rockfish, Sco.;·pwna guttata, and Hypsypop.'l rubicundw:;. 

Jewfish, though not numerous, attain a large size, ranging from 300 
to 400 ponnds, while individuals weighing much more are sometimes 
taken. They are sold fresh, but are also -cut into strips, salted, and 
then dried. 'rhe dried product is somewhat tough and of a whitish 
color, rescm bling the flesh of the dried cusk (Brosmitts brosme) as cured 
in Npw England. 

The mackerel are identical with the bull's-eye or thimble-eye mackerel 
of the Atlantic. Wilcox states, however, that they are little esteemed 
cYen by the coast residents. Alexander says that all the people with 
whom he had conversed said they had neYer seen a fat mackerel caught 
in the Pacific. 

Clams and scallops are abundant, but have no market value at pres­
ent. Campers and ranchmen occasionally visit the beds and obtain sup­
plies for immediate use, but outside of this the consumption is very 
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small. It is reasonable to anticipate marked changes in the demand 
for these mollusks in the near future. 

Several beds of native oysters occur between San Pedro and ,~lil­

mington, in San Pe(~ro Bay and other localities, notably at Newport Bay. 
The oysters attain a fair size for indigenous species, and, according to 
"\Vilcox, do not have the strong coppery flavor characteristic of native 
Pacific oysters in many other places. They are eaten to a limited ex­
tent by the olu settler~, who are said to have no objection to the pecu­
liar flavor which is almost an insurmountable obstacle to the use of the 
species by newcomers. A few oysters are utilized, but the demand 
for them is so small that they are commercially unimportant. In New­
port Bay the fishermen occasionally cull the oysters and peddlP the 
selected ones through the country, but this business is of slight impor­
tance and scarcely deserves mention. Native oysters are found in Ale­
midos Ba~T' but they are too small to be in any demand for food purposes 
at the present time. 

In 1888 one shad weighing 2~ pounds was taken in San Pedro Bay. 
This is the only known · occurrence of the shad so far south on the 
Pacific coast. 

The oil shark was formerly the object of a considerable fishery, being 
taken in the lagoons where it went for reproductive purposeR. It at­
tains an average length of 4 to 4~ feet and a weight of 40 to 50 pounds, 
aud yields from two-thirds of a gallon to a gallon of oil. The fins of 
this shark were formerly considered quite a delicacy; they were dried 
aiHl sold for 12~ cents per pound. This fishery appears to be entirely 
abandoned as a commercial enterprise, for Wilcox conld learn nothing 
of its prosecution in recent years. 

Fishing grounds.-The fishing grounds resorted to by the residents of 
this county may be classed under three headings: Those about Santa 
Catalina Island, the "banks" lying between the island and the main­
land, aud the shore grounds (including clam and oyster beds, etc.) situ­
ated along the coast or in the lagoons, bays, etc. 

The immediate vicinity of Santa Catalina Island is one of the most 
important fishing grounds of this county. The bottom is generally 
rocky and in many places covered with kelp; but the water is very 
clear, while it is rather shallow about the island. For the most part 
fishing for bottom species is prosecuted in depths ranging from 10 to 20 

.feet, where it is practicable to watch every movement of the fish, if the 
• surface of the sea is unruffled by a breeze. · The most important species 

are barracuda, bonito, rockfish, ~nd jew fish. _Large school~ of herring 
are frequently seen about this island. Seals and sea lions frequent 
Santa Oatalina Island and the adjacent waters; one may be occasionally 
shot, but beyond being an annoyance to the fishermen, whose nets they 
rob, they may very properly be omitted from mention. 

The so-called offshore bank lies between Santa Catalina Island and 
the mainland, being much nearer the latter. Its northern limit is 
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about G miles southeast from Sau Pedro LatHling, whence it extends 
southeasterly, nearly parallel witu the coast, a distance of about 20 
miles. It is a favorite l'esort for band-line fishermen at certain seasons. 

San Pedro Bay is much frequented by fishermen using troll lines; 
gill nets are set in the -shallow water along its northeastern shore. 

Fishermen.--In 1888 the fisheries of Los Angeles County employed 
137 men, of whom all except 3 were foreign-born, though 75 were citizeus 
of the United States. The natives of southern Europe predominate, 
Portugal, Italy, and Greece beiug represented, while next in number 
are the Scaudina\Tians. The American-born fishermen are natiYes of 
New Euglawl. The Chinese have no foothold, and there is only a 
single native of the British provinces. 

Boats.-The fishing boats are all under 5 tons, ami mostly small, 
undecked craft. The majority are lateen-rigged feluccas or catboats; 
but there are a few sloov and schooners, with sprit-rigged sails. Some 
fiat-bottomed boats of the sharpie or bateau type are used. The sail­
boats are worth from $75 to $400 each, and the few small rowboats used 
from $20 to $25 each. The largest sailboats are similar to the feluccas 
used at San Francisco, and are deemed very seaworthy. A boat i:::; sel­
dom lost here. In 1888 a San Pedro boat was wrecked allCl her crew of 
two men drowned, tliis being the only loss of life there for many years. 

Apparat~ts of capture.-It will be practicable here to refer only to (;he 
most important forms of apparatus. 

A total of 73 gill nets were used in the fisheries of this county in 
1888, and. they were employed at all the stations except at Portuguese 
Bend.. A considerable number of species are taken in gill nets, among 
which the barracuda is one of the most important. The nets are mostly 
about 40 fathoms tong, and range in value from $25 to $30. The barra­
cuda nets are 40 fathoms Jong and 12 feet ueep, made of D-thread twine, 
and having a 4-iilch mesh. Two or more of these nets are often tied 
together, end to ~nd, and set iu a string. 

Nine haul or drag seines, each GOO feet long and valued at $140, were 
operated from San Pedro and Wilmington. 

From all the fishiug stations except Portuguese Bend hand lines (in­
cluding troll lines) and trawls were used to some extent; these have been 
described elsewhere. There were 41,500 hooks on the trawls, worth, 
with the lines, etc., $G80. 

Three bag nets or paranzellas were fished at San Pedro and Wil- . 
mington, chiefly in the bay on sandy bottom. • 

Crayfish pots are used by the fishermen of San Pedro, "Vilmington, 
Portuguese Bend, and White Point. ·They are operated quite exten­
sively about Santa Cafalina Island. They are set along the coast close 
inshore like lobster pots . . 

~Methods of jishing.-The fishermen start for the fislting grounds on 
the so-called offshore bank aud around Santa Catalina Island, early in 
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the day, timing their departure so that the" laud breeze," which usually 
prevails in the morning, will enable them to reach the desire<l localit.v 
as soon as fishing can l>e profitably prosecuted. They plan to return 
about 5 p.m., coming home with the ''sea breeze" when practicable. 

The fishing crews generally consist of four men on each of the larger 
bctats, particularly those llelonging at vVilmingtou which fish about 
Santa Catalina Island. These lloats do not always return to port the 
same (1ay they leave lwme. They also often leave half of their crews 
at the islan<l to fish in small boats, while the larger craft return to the 
home ports with their cargoes of fish. The men· who stay behind at 
the island set and haul their gill nets or crayfish pots, or perhaps oper­
ate baud lines and trawl lines near the shore. So plentiful are the fish 
that it often happens that another fare is caught by the time the larger 
boat returns. Boats that fish upon the bank and those working along 
the shore near the mainland generally return borne every night. 

Tlle boats using gill nets may go out late in tlle day anti, having set 
their gear over night, haul it in the morning aud make for harbor, un­
less they use other gear during the day. All other fishing, however, is 
usually prosecuted in tlle early part of the day. 

Ice is not used, because it is either not to be had or is scarce and 
costly.* Boats are frequently becalmed on tlle fishing grounds or on 
their return to market, and the entire catch spoils and is thrown away. 
The loss from this cause is considerable. 

Even when the fish are lauded in g·ood condition it is seldom that 
the proper methods for their preservation, packing, and shipment are 
observed. The round fish are usually left in the boat until the next 
morning after their arrival, when they are shipped by rail or team in 
small boxes without ice. The products kept so long in warm weather 
witbout refrigeration of any kind must be in a more or less a(l nmccd 
stage of deterioration before they reach the consumer, and at times the 
railroad authorities have refused to transport fish, knowing they 'verc 
not in a marketable condition. 

In "view of these facts it is apparent that welled boats, in which fish 
can be kept alive, or small steamers that can quickly transport the catch 
from Santa Catalina, are much needed here, as on other parts of the 
Pacific coast, to contribute to the full development of the fisheries. By 
the usc of welled boats it will be practicable to remain longer on the 
distant fishing grounds and, what is of still greater importance, the 
catch can be landed in the best possible condition, alive. Any surplus 
could be kept alive in floating live-cars (wherever these can be safely 
anchored) until demand is made for their shipment. 

Prior to adopting this syRtem of bringing in live fish much can be 
done by giving more attention to the preservation of the catch. If the 
Viscera are removed on the fishing groul!llS and even a little ice used, 

* The price of ice at Sau Pedro in 1868 wa~:~ $10 per ton. 
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the fish being packed in a closely covered section of the boat, the catch 
would generally reach port in good condition. 'rhen with a little more 
ice it could reach a much wider area of distribution than is now pos­
sible, while the increase in demand woulcl doubtless more than repay 
the fisherman for any additional outlay or effort. 

It is belie\Ted that the fishing interests of this section will be materi­
ally advanced when these suggestions are acted upon. The J!Ulllic are 
not slow to appreciate whatever tends to improve the food supply, and 
the introduction of advanced ideas in the fresh-fish trade will corre­
spondingly increase the demand for this class of food. 

Markets and shipments.-Although Santa :Monica, Alem i<los Bay, and 
Newport Landing· have local markets and direct tl'ade with the inte­
rior, the principal part of the fish taken in this county is first sent to 
San Pedro and Wilmington, whence the products are shipped to Los 
Angeles, 25 miles distant, Pasadena, Riverside, Long Beach, and other 
communities on the line of the railroads. There is also some local 
(lemand at San Pedro and Wilmington. Los Angeles, with about 
70,000 inhabitants, is the principal market and distributing center for 
the fishery products of the county. It has five firms engaged in hand­
ling fish. Allout two-thirds of the products landed at San Pedro and 
"'\Vilmington are shipped by express to Los Angeles, while about one­
third is taken in teams from Wilmington, which peddle the fish en 
route to the same city and dispose of a considerable quantity therein. 
The fish salted and dried on Santa CataliNa Island are cured for the 
San Francisco market, to which they are sent from San Pedro. The 
fresh-fish trade, as has been indicated, is comparatively local. 

The following tables show in detail the statistics of the fisheries of 
this county: 

Persons employed. 

Nativity. Nationality. 

! I ~J ~ 
] ~~ ~ . g ~ § ci 
~ :€·9 t ~ ~ ~ 3 ~ ~ :3 
~~ ~~~ts ~ ~c'B~ 

,;, ~ 
~ 0 
c;l ... 

U5 P..a; ..... 
a:> ~ 

':::l ,.<:<:) b.l; 

~ <D~ t h :c·~ 
-~ -~ 0 ] p ~ 

"" H 

Fishing center. 

S_a_n_P-ed_r_o-an_d_W_il_m_in-g-to_n_ .. -.• -.-.. ol--3 1 22 15 32 6 79 40 10 i ~51-; ~ - - -

Santa Monica.... . . . . • . . . . . . . . . . . . . ... 0 •••• 0 8 . • • . 0 • • • • • • 8 5 3 . •• . 0 • • • • • • R 
AlernidosBay ...............••. 00 ..... 0 ••• 0 8 .... ... . ... 8 4 ..... 4 ..• 8 

~a~~fc!t~~~~~Ts1a"n:<i:~::::~:~:::: :::::::::: i~ ·::· :::: :::: i~ 1 ~ ::::: 
1 ~ :: :::::::: i~ 

Portuguese Bend . . . . . . . . • . . . . . . .. . . . .. .. . .. . . . . .. . 4 . . . . 4 4 .. . .•... 00 4 
White Pomt ...•...•.••...•....... ~.:.~.:..:..:...: .:.i_ _6 :_·:..:_ __ 6 _6 ---~· .:..:..:...:.:..:..:...: ~ 

Total.................. . 00 ° 3 1 70 15 42 6 137 75 . . . . 33 8 15 6 11l7 
I I I I 
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Apparatus and capital. 

--- -- L --

1 

G I J Haul l Linef! and Cra_yfish 
Boats. ill ~ets. Ha~ :et~. . sei~:· trawls. pot~. Total 

No.

1

lvalue.INo.IValue.

1

No.IValrroiNo Valuo.'~~::. ~f~: ~~Jal~o. ::ti:' Fishing center. 

San Pedro and Wil-
mington . . . . . . . . . 36 $7, 250 35 $1, 050 $375 *9 $1, 260 . . . • . . . $510 40 

SantaMQnica .•.... 41 500 7 200 .•. .•••.•. .... ....... ••.•••. 50 
$60 $10, 505 

--I- -,-. , __ 

1 
_ --1- lines., 

Alemidos Bay ...... 2 600 7 :oo .... .•••... .... .....•. ...•••. 25 ..•........ 
750 
8~5 

1, 875 Newport .4anding.. 5 1, 500 10 300 . • • . . • . • • • . . . . . . . . . . • . • • . . • . 75 
Santa Catalina Isl-

P:rl~Jg~~~~-.B~~d·:: 1~ ~~~ ~~- ---~~~- ·::: :::::::::::::::::::::::::·--~~~-I so 75 ~~~ 
White:.:~~·--_-_-:::: +,~ltia-~-~~:~~i.io: .::-[,::I ,::- 115,:: 

-- ---
* Lengtl1, 5,400 feet. t Length, 18,250 feet. 
tIn addition to this amount $500 were invested in shore property in this county. 

P1·oducts and values. 

Frcsh~[_n_n_· c_d-:-fi_s_b_. _
1 
__ c_ra_J_fi_s_h_. __ 

1 
___ T_'o_t_a_L __ _ 

Fishing center. 
_____________ 

1
_P_ou_n_d_s_._

1
_v_a_l_u_e. Pounds. Value. Pounds.,Valuc. _:ounds. tValue. 

San Pedro and Wilmington...... 498, 838 $20, 940 . • • . . . • . . . . . . . . . 150, 460 $3, 761 649, 298 $24, 701 
SantaMo1.1ica .................... 60,000 2,400 ••.. ..... .••.... ......... ..••... 60,000 2,400 
Alomidos Bay........... . . . . . . . . 70, 000 2, ROO • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • 70, oOO 2, 800 
Newport Landing ....••.......... 175,000 7,000. .........................••••••. 175,000 7,000 
Santa Catalin:tlsland ............................. •100, 000 $5, 000 . • • . . . . • . • • • • • . • 100, 000 5, 000 
Portuguese Benu................ ......... .....••. .......•. ...... (t} .•••••..•••••.••..••.••• 
White Point..................... (t) ........ ......... ....... (t) .•••••..•••.••••••..• • •• 

Total.............. . . . . . . . 803, 838 33, 140 100, 000 5, 000 150, 460 $3, 761 1, 054, 298 41, 901 

*Including barracurla, bonito, jewfish, and whitefish, all shipped to San Francisco from San Pt1dro. 
t These are sold at San Pedro and are included in the ft~tues at that place, owing to the difficnlty 

of accurately separating the catch of the fishermen in the different places. The approximate fi~ures 
for the tbr11e localities are: San Pedro and \Vilmington, 43,000 pounds: value, $1,070. Portuguese 
B!>ud, 53,000 pounds; value, $1,320. White Point, 54,460 pounds; value, $1,371. Total, 150,460 pounds; 
total value, $3, 761. 

+Included with figures for San Pedro, where the fish are sold. 

Species. 

Barracuda ......... 
Bonito ............. 
Crayfish ........... 
Croaker ........... 
Flounder .......... 
Grouper ........... 
Halibut .........•.. 
Jewfish ............ 
Mackerel .......... 
Perch ............. 

Fish t?·ade of San Pedro and Wihnington. • 

Price Val~e paid I 
Pounds. per by dealers 

}lound. · 
Species. Pounds. Price Valuepaid 

P~:~d. bydealers. 
----·11---------1----- --------

125,5oo I 
Gents. Gents. 

3 $3,765.00 Pompano ....•.... 700 30 $210.00 
6, 250 3 187. 50 U.ock bass ........ 4, 500 5 225.00 

150,460 2~ 3, 761. 50 Rockfish ......•.. 18, 130 5 906.50 
11,250 5 562. 50 Sardine ...•....... 5,140 3 154.20 
7,175 7 502.25 Sea bass .......... 4, 500 5 I 225.00 
8, 500 5 425.00 Smelt .........•••. 75, 360 

~I 
3. 768. 00 

8,::160 7 !i85. 20 Whitetish ........ 172, 073 7, 743.28 
30,450 3 913. 50 I Yellow-tail .....•. 5, 500 2~0. 00 

7,125 3 213.75 ---
········I 8,325 4 333.80 'Iotal ........ 649,298 24,701.18 

NOTE.-Shipped to interior by express, 423,298 pounds; by teams, 200,000 pounds; sold locally, 26,000 
pounds; total, 649,298 pounds. 
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15. FISHERIES OF V~NTURA COUNTY. 

Gengtt·aphical characteristic8, etc.-Ventura County lies between Los 
Angeles and Santa Barbara Countie8, aud has a coast line of about 36 
miles, with a north westerly trend. It has no harbors nor any large 
bays or important indentations. Aloug the coast is a narrow and. more 
or less sandy plain, which is borderetl in the rear by high mountains. 
The lofty Santa 1\Ionica l\lountains form the bonler line between this and 
Los Angeles County, the ridge running down to the shore an<l tertni­
nating in two rongh rocky headlands call('d Point Duma and Point Con­
version. In a similar manner the county is separated on the uorth 
from Santa Barbara County by a spur of the Santa Inez Hauge, which 
ewls at the sea in the bold headlan<l of El Hicon. 

According to Jordau, the Ventura Hiver (Santa Clara Hiver on some 
of the maps), which flows tluough tile county, 18 the southernmost river 
in Qalifornia that is not alkaline at it8 moutll. Tilerefore, although 
brook trout occur "in the head waters of the Los Angeles and San Luis 
Hey l{ivers, and even in some streams in the San Jacinto :Mountains, in 
San Diego County," tile 8almon does not euter any river south of this. 

Coast towns and fisheries.-Huenema and San Buena ventura are tile 
only coast towns. Tile fisheries in this county have never been impor­
tant. In 1880 Jordan records that there was at San Buenaventura 
"but one professional fisherman, who has in his possession two gill nets 
and one seine." He learned that tlJere was a small party of Cllinawen 
at Point 1\Iagu, 9 miles south of Huenema, wllo combined tile labors of 
fishmg an<l gardening, while a few Californians aml Cilinese fished from 
tile wllarves at San Buenaveutnra, and two or three farmers at Laguna 
Hanch occasionally operated a seine. 'fhe county is now without a 
single professional fisherman, so far as could be learned. A few indi­
viduals may occa~ionally catch a small number of fish for their own 
use-possibly any surplus may be peddled in the towns or surroun<l­
ing country; but such operations are carried on in such a desultory and 
unsystematic way that they do not assume the importance of commer­
cial fishing. Ventura County has in reality no fishery interests; and 
its short coast line, lack of sllelter for boats, and the general character 
~f its shores hold forth little promise for the future. 

16. FISHERIES OF SANTA BARBARA COUNTY. 

Geographical characteristics.-The coast line of tllis county. exclusive 
of the islands, is upwards of 100 miles in length. From Ventura County 
the coast extends almost due west to Point Cow!eption, thence orth­
westerly to Point Arguello, where it turns sharply northward, the trend 
of the shore from this point to its junction with San Luis Obispo County 
being almost due north.. Along the south coast, between the mountains 
and the sea, tllere is, over a long section, a belt of rather fertile land, 
with stretches of smootll, sandy b~aches, occasional rocky shores, with 



• 
FISHEIUES 0.1!' 'l'IIE PACIFIC COAST. 43 

few indentations or lagoons. Bordering the shore, about half a mile 
distant from the land, is a kelp bed witll an average width of upwards 
of 400 fatlloms. 

Stretching parallel with the coast, at an average distance of about 20 
or 25 miles, is a group of rocky islands, some lligh, rugged, and moun­
tainous, and all irregular in outline. These ~re the islands of San 
1\lignel, Santa Hosa, Santa Cruz, aml Auacapa. Santa Barl>ara and 
San Nicholas lie farther out, a bout 70 ll\iles from the town of Santa 
Barbara. San l\liguel is one of the smallest, being 6~ miles long and 
2~ miles in extreme width. Santa Hosa is about 13 miles long by 9 
·miles wide, and contains about 50,000 acres; it is 27 miles south­
westerly from Santa B<trbar<.t. Santa Uruz lies to the east of Santa 
Rosa, and is about :W miles distant from Sa. uta Harb,tra. It is ~0 miles 
long and its extreme widtll is about 5 miles. Off its eastern end is the 
small island of Auacapa. Between the first four aml the mainland 
is Santa Barbara Channel, au important fishing ground for surface­
swimming species. 'rile water is deep, however, aml not suited to 
bottom fishing. These islands bear an important relation to the future 
de\elopment of the fisheries of this region, as will be seen further on. 

Santa Ba,rbara is a noted summer watering-place, located on a beau­
tiful, slightly crescent-shaped shore, with a long, sloping sandy beach, 
and stretches of high hills along its sides. A long pier built on piles is 
a lauding· for steamers here; it extends into the bay opposite the town, 
and affords facilities to the fishing boats that they could not find on the 
beaell, w'1.1ere the water is shallow and tlle surf breaks with consider­
able force except in the mildes weather, A wharf was first built in 
1868, but the railroad did not enter the town until1887. The bay is ex­
posed to sonth~rly winus, from thA west nearly around to the opposite 
point, but affords a good shelter when the wind is north of east or west, 
as is usually the case during a greater part of the year. 

Near]~' parallel with the beach, and distant from one-tllird to one-half 
mile, is a broad belt of giant kelp that floats at ttw surface, and is so 
dense that channels have to be cut through it for the steamers. This 
serves the purpose of a breakwater, when the wind is from southwest to 
soutlleast, and makes it vossible for the fishing boats to ride safely and 
with comparative ease a.t anchor when otherwise they would have to be 
hauled out on the beach or hoisted to the wharf, at great additioual 
labor to the fishermen. 

Fishing centers.-The only town in this county that can at present 
be considered a fishing center is Santa Barbara. In 1880, when Pro­
fessor Jordan visited this region, some fishing was prosecuted from 
Goleta, and one man occasionally fished from the wharf or with a drag 
seine at Carpenteria, where fishing smacks were also built. For many 
years crews of Italians and Portuguese located at Goleta Point and 
near Point Conception to prosecute the whale fishery; but notwith­
standing whales are still reported to occur in this region, the fishery 
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was given up some time ago, chiefls because of the low price of oil.* 
Individuals may occasionally go out for a day's fishing at some other 
point on the coast, si!Dply for sport or to get supplies for t,heir own 
tables, but irregular and desultory operations of this kind can not be 
considered in this connection. 

Importance of the .fisheries.-Notwithstanding there is no lack of va­
riety or abundance or' fish, little attention is given to the fislleries. 
The business is confined entirely to a small-boat sllore fishery, practi­
calJy controiled by one Italian and one Hungarian, who own nearly all 
of the boats and fishing gear, and hire other fishermen to go out when 
the latter are disposed to engage in fishing. As at many other watering: 
places, the :fishermen find it m<;>st profitable to serve tlJe pleasure-seekers 
who frequent this resort, and they engage in fishing only wlJen they can 
not :find other and more lucrative employment. Nevertheless, there 
has apparently been a moderate increase in the fisheries of the vicinity 
of Santa Barbara since 18~0, though the county as a whole shows a 
slight decrease. The change is most noticeable iu the number of boats 
employed, there being 24 in 1888 against 5 recorded by Jordan in 1880. 

Species, abundance, sea,sons of occurrence, etc.-Tile following is a list 
of the most common and important species tllat constitute objects of 
:fishery in this county, or which may become commercially important in 
the near future. Among the latter whales are perhaps the most im­
portant. 

Sea otter (Enhydra mar·ina). 
Winter sea lion (Zalophus californianus). 
Hair seal (Phoca). 
Whales (chiefly Rhachianectes glaucus). 
Barracnda, April to November. 
Spanish mackerel (Sarda chilensis), most 

of the year. 
Mackerel, May to November. 
Rockfish (genus Sebastichthys),all the year. 
Bluefish ( Girella nigl'icans), all the year. 
Whitefish, all the ;year. 
Halibut ( P. calijo1·nicus), all the year. 
Smelt, May to November. 
Sardine, May to November. 

Eel (Anguilla), not common. 
Yellow-tail, all the year. 
U~ck bass, l\lay to October. 
Kingtish, all the ;)•ear. 
Black perch (family Entbiotocidw), all the 

year. 
Red perch, all the year. 
Jewfish, all the year. 
Pompano, June to September. 
Mullet. 
Horse mackerel. 
Roncador. 
Fat-head. 
Flying-fish. 

Besides the above there are sharks, dogfish, skates, sculpins, and 
numerous other varieties. Crayfish and abalone may be taken through­
out the year. Sea otters occur rather sparsely about the islands, and 
are hunted there during the fall and most of the winter by native Cali­
fornians from Santa Barbara, who, d tning the rest of the year, generally 
engage in pelagic fur-sealing on vessels sailing from San Francisco. 
These men return from sea in October and shortly thereafter camp upon 
the islands, where they also take hair seals for their oil and pelts, and 

*Goleta had been abandoned in 18:30, but there was then a whaling company of 20 
men at Cajo Viejo, 51 miles west of tlanta Barbara; this has also been deserted. 
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occasionally capture a live seal or sea lion, to sell for exhibition pur­
poses. The sea, otter is excessively shy here as elsewhere, but thA great 
value of its pelage is an incentive for the hunter to endure long periods 
of patient waiting and much exposure. 

Whales, chiefly tlle Califoruia gray, are reported to be numerous off 
the coast of this county during the winter, when they frequently come 
close inshore. In summer they migrate northward. None have been 
captured, however, in recent years, but quite an important shore whale 
fishery could be prosecuted, as in former years, if the price of oil shonld 
advance sufficiently to make the business remunerative. The profits 
might now be materially enhanced by the utilization of the ·carcasses 
for the manufacture of fertilizer-a product that ought to find a ready 
sale at good prices. 

Barracuda, bonito (commonly known here as" Spanish mackerel~' and 
"skipjacks"), and smelt are the leading varieties of market fish during 
the summer. Bull's-eye mackerel are moderately abundant and can be 
taken from .1\fay to October.* They are not much esteemed, however. 

Albicore, sea bass, yellow-tail, and jewfish are caught in summer. 
Crayfish, an important species in this locality, are very numerous, and 

can be taken at all seasons, though somewhat farther offshore in winter 
than during the warm season, when they can be taken close inshore. 

The abalone is somewhat less abundant on the islands than formerly, 
but it is MHl numerous. The unremunerative prices now obtained for 
the shells deter white men from engaging in the fishery for them. This 
cause bas had more to do with the seeming decline in this fishery than 
any real scarcity of the species. Only the largest and finest shells are 
now marketable; tons of slightly inferior quality, that formerly would 
have brought good prices, are now thrown away. The result is that 
the abalone fishery bas of late come entirely under th'e control of the 
Chinese, who, content with small returns, scour the coast in their junks, 
gleaning whatever of nature's bounty they can secure, for which any 
market can be found. • 

The native Californians sometimes eat a few clams, of which there 
are two or three species; but. there is uo clam fishery. Oysters and 
scallops are not taken. 

Fishing grounds.-A fayorite fishing ground for surface species (bar­
racuda, bonito, etc.), and one of the best on the coast of California, is 
in the channel between SantaBarbara and the islands (see map, plater). 
'rhe rocky ledges that jnt out from tlle lanfl, intersecting the long 
stretches of sandy beaches and shallow inshore bottoms, are considered 
excellent fishing grounds. Along the shore, between Los Pueblos and 
Carpenteria, is sai<l to be one of the best localities for book-and-line 
fishing on the coast of this county. There are excellent grounds for 

;o Alexander says the bull's-eye does not occur anywhere along this coast in abund­
ance to be compared with the common mackerel in the Atlantic. 
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gill-net aml line fishing about the islands of Santa Rosa and Santa. 
( Jruz. 

Fishermen.-There are only 15 persons in this com1ty, including the 
seal and sea-otter hunters, who may properly he called fishermen. Of 
these 8 are natives of foreign countries (including 1 Chinaman) and 7 
are native Californians. 

Boats.-Tbe little fleet of fishing boats sailing from Santa Barbara 
are all less than 5 tons burden. They are mostly sailboats, as follows: 
1 sloop, worth $600; 8 lateen-rigged feluccas, averaging about $112 
each; and 8 sprit-rigged boats with an averag·e value of $100. Besides 
these there are 7 small rowboats witll a total value of $75. 

Appa'ratus of capture.-Gill nets are employed chiefly in winter time, 
when the fish have mo\ed off into comparatively deep water. They are 
set at the islands and along the shores of the mainland. The nets are 
commonly about 40 fathoms long, 15 feet deep, and have a mesh vary­
ing from less than 2 inches to 3 inches. Thirty-five nets are used, of 
which 10 are classed as bass nets, 11 as smelt nets, and 14, with a mesh 
of 3 inches, have no special classification. 

Fourteen trammel nets are used. Tbey are preferred for some kinds 
of fishing, because fish of varying sizes can be taken in them. 

Three small shore sweep seines, with an average value of $100, are 
used at Santa Barbara. These average 50 fathoms in length, 2 fathoms 
in depth, and bave a ~ - inch mesh. Tbey are operated in the shallow 
water along the beaches. 

Trawl lines are used for rockfish about Ricbardson's Rock, on the 
ground west of San Miguel Island, and also sontll of Anacapa Island. 
(See map, plate I.) 

Troll lines similar to those already described (page 30) are used to 
capture barracmfa, bonito, mackerel, etc., in Santa Barbara Channel. 

In winter a hook-and-line rig is often operated from the wharf at 
Santa Barbara, and sometimes t.bis gear is used in the kelp beds. 

In summer, when the crayfish are abundant near the shore, a hoop 
net or bag net (locally called a "crayfish trap") is used. But in winter, 
when the "rock-lobster" is farther offshore in deep water, the reg·ular 
crayfish pot, made of laths, is preferred. The "trap" is essentially the 
same form of apparatus as the" hoop net~' formerly used in the New 
England lobster fisberies. It consists of a net bag bung to an iron hoop, 
so that it will bave a depth in the center of about 3 feet, which is equal 
to the diameter of the hoop. Orossing- this hoop at right angles, and 
arching- above it with a moderate curve, are two wooden hoops seized 
together where they intersect, and having their ends ~ecurely fastened 
to the iron. Attached to tile wooden hoop at the point of intersection 
is a string for fastening the bait, and sometimes this is provided with 
a hook. A triangular bridle of line is attached to the iron hoop and the 
buoy line is bent to the bridle where the several parts unite. This bridle 
is so arranged that when the nsherman pulls upon the buoy line the 
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trap is lifted so that the iron hoop hangs horizontally and cau be pulle<l 
up in this way without danger of spilling the contents of the bag.* 

Jl.fethods of fishing.-The methods of fishing, so far as they apply to 
the use of gill nets, drag seines, troll lines, and trawl lines, are essen­
tially the same as in other localities. It need only be said that iri all 
book-and line fishing crayfish are the most temptiug bait. Brief allu· 
sion may, however, be made to the method of fishing with the hoop 
''traps" for crayfish. These are set in shallow water inside the kelp 
beds that fringe the coast. Almost anything in the shape of fi1:lh an­
swers for bait, bnt bonito is believed to be most attractive to the rock­
lobster. The location of each trap is marked by a small buoy attached 
to the top end of the bnoy line, which bobs up and down on the waves 
at the surface. When set, the net lies loose and flat on the bottom, 
with the iron hoop resting upon its edge, while the bait hangs over the 
center. There is nothing to prevent the crayfish from escaping after 
they have eaten the bait, though it is natural for them to lie upon the 
net beneath the lure uutil they have consumed it. For this reason the 
fishermen carefully watch their nets, rowing along from buoy to buoy, 
peering down over the boat's side into the water to see if any crayfish 
are in the traps. If one is seen on the net it is quickly pulled up and, 
being prevented from escaping by the depth of the bag, is taken into 
the boat and the trap is reset, new bait being pnt on if necessary. 

Sea otters, seals, and sea lions are killed by shooting them; the use of 
firearms about the islands has a tendency to increase the remarkable 
natural shyness of tbe sea otter and to render its capture more difficult. 

Preparation of products, markets, and shipments.-The fish aTe mostly 
soi<l fresh; a few are dried in the fall and early winter and shipped to 
San Francisco. The abalone meats are dried, and the shells prepared 
in the ordinary wa;y. Tllese are taken by Uhinese in junks from San 
Diego or San·Francisco; but, as the shells are obtained in this county 
and shipped from Santa Barbara, the products have been includeu here, 
and are additional to what has been credited to the junks. 

Seal oil is tried out by the. fishermen; it is worth only $10 a barrel. 
l\Iost of the fish are consumed locally. The majority of those not 

taken by the local trade are sent to San Francisco in a fresh condition. 
A large percentage of the crayfish go to this market; but the demand 
for crayfish appears to have greatly decreased since 1880, when, accord­
ing to Jordan, Santa Barbara supplied nearly all the demand for this 
crustacean at San Francisco, and the catch was about ten times as much 
as now, or a total of DO tons per annum. 

The want of a conveuient market is severely felt by the fishermen. 
It is thought that a good demand could be created along the line of the 
railroad connecting Santa Barbara and Los Angeles if effort were made 

* Tbe same result was obtained with the New England lobster net by using a single 
line bent to the WQQden hoops whete they eros~ e~ch other. This is a simpler and 
cheaper method~ · · 
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to properly dress aml preRerv-e the fish before shipment. A trade in 
salt or dried fish could, no don bt, also be iwmgurated. 

The following tabulated statements show in detail the statistics of 
the fisheries and fish trade of Santa Barbara County for 1888: 

Persons ernployed. 

1 
______ c_o_u_n_tr_y_. ------~I-N-""a_t_iv-it_y. -lNationaHty. 

United States ......•.. :............... 7 7 
Austria............................... 4 

1 

4 

tt:IK~: :::::::::::::::::::::::::::::::: i i 
Total ....••.•••••...•.......•.... --1-5 -~--1-5--

Apparatus and capital. 

Designation. ~umbe~., Value.-

Boats . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 $2, 375 
Gill nets . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . '*21 720 
Trammel nets ... . . • ...... .•.... ........ .. 14 560 
Haul seines............................... 3 300 
Trawl lines............................... t22 77 
Crayfish pots............................. 60 120 
Shore property . . . . . • . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 300 

Total .•.•.•.......................... ~-~~~-4,452 

*5,800 feet in length. f These were provided with 3,500 hooks. 

Products and values. 

Species. 

Fresh: 
Barracuda .....•......... pounds .. 
Bonito ...................... do ... . 
Sea bass .....•.............. do ... . 
Rockfish ...•............... do ... . 
Smelt .....•................ do ... . 
Mackerel .................. .do ... . 
Other fish ..........••...... do ... . 
Urayfish .............•••.•.. do ... . 
Abalone meats ............. do ... . 
Abalone shells .........•... do ... . 

Dry fish .••..................... do ... . 

Total .......•..••.....••........ 

Hair-seal skins ......•....... number .. 
Sea-otter skins ................. do ... . 
Live seals ....•................. do ... . 
Seal oil ..•................... banels .. 

Quantity. 

16,000 
25, 000 
20, 000 
18, 000 

7, 000 
2, 000 
2, 320 

19,200 
34,050 
19, 775 

6, 325 

169, 670 

650 
25 
16 
J1 

Value. 

$800. 00 
1, 250.00 
1, 000. 00 

900. 00 
350. GO 
100. 00 
116.00 
9h0. 00 

2, 043. 75 
247.18 
316. 25 

8, 083.18 

650.00 
2, 500.00 

400.00 
110.00 

Total . . . . • • . • • • . . . . . . . . . • • . . . • . . . . . . . . . . . . . . 3, 660. 00 

Grand total..................... . . . . . . . . . . . . 11, 743. 18 
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Jfontltly 8hipments frmn Santa Barbara County to San Fmncisco by the Pacific 
Coast Steamship Company, in 1888. 

Month. Seal Cray­
oil. fish.* 

Lbs. Lbs. Lbs. Lbs. No. No. Bbls. Lbs. 
February......................... 220 .......... 1, 010 · 8 ..................... . 
Mnrch .. . .. . . . . . . . .. . • . . . . • . . . .. .. .. . . . . .. .. .. . . . . . . .. 3, 180 . . . .. . . ................... .. 

;t ti~!1. : : : : : :::: :: : ::: : : : :I : ::: : : : ::: · --· i; 6oo • . : ::: : : : :: : ::: : : : : : : ! · -· · 246 · : :: : : : : : : : : : : : 
July .................... '...... . . . . 260 . . . . . . . . . . . . . . . . . . . • . • • • • 354 9 .. . .... . 
August............... ... ................... 15,730 ...... .. ........................... .. 
::;eptetn ber...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 440 13, 525 . • . . . . . . • . . . . . . . . . • . . ....••. 
October ................. ! 2, 625 .................. .. ...... . ... ...... .... . .. .. ............ .. 
December.............. 3,700 . ........ . 2,880 <!,060 -- ---- 1 50 2 .. . ... .. 

Total .............. -~--2, OSO ~05019,"ml61G5Q -1-1 12,00() 

* Dates of shipments of crayfish not given. 

17. FISHERIES OF SAN LUIS OBISPO COUNTY . 
... 

Geographical featm·es.-The coast line of San Luis Obispo County has 
a general direction about NNW. and SSE. and is 80 miles long in a 
straight line. It is, however, irregular in contour and would measure 
considerably more by following the curve of the bays of San Luis 
Obispo, Esteros, and San Simeon, which indent the shore. There is no 
harbor, and the nearest approach to one is the " one-sided" shelter at 
Port Harford, on the north side of San Luis Obispo Bay, where there is a 
lqng pier at which the coast steamers touch tAl connect with the railroad. 
A breakwater is being built at Point San Luis, as a protection to Port 
Harford, and it is expected this will extend seaward a mile or more in 
a southeasterly direction. Port Harford is the only railroad terminus 
on the coast of this county; it is about 198 miles (by sea) from San 
Francisco, and is the port of San Luis Obispo, a thriving town of about 
4,500 inhabitants, 10 miles inland. Being the principal point from 
which fish can be conveniently shipped to the interior, or to San Fran­
cisco, it is the center of the limited food-fish fishery, and there is no 
other fishing station in the county except at San Simeon Bay, 38 miles 
northwest of Port Harford, where whaling is prosecuted and where 
one man catches a few smelts and rockfish that are sent to San Fran­
cisco by steamer.* The coast is high and broken in sections, but there 
are long stretches of sandy beaches, with shallow spits or reefs extending 
into the sea, which uncover at low tide aud upon which native clams 
occur in abundance. 

Importance of the jisheries.-The fisheries of this county are not im­
portant at the present time. It is reported, however, that fish occur in 
great variety, and even more abundantly than farther south. There is 
apparently no lack of supply, and for this reason the fishing interest is 
capable of material advancement and may reasonably be expected to 
keep pace with the increase of population; while still greater improve­
ment may be anticipated if desirable changes in methods are adopted, 
which will tend to a wider distribution of products. 

- - --
*The fisherman at San Simeon Bay is one of the whaling crew at that station, aud 

fishes for food species when not engaged in whaling-. 
H. Mis. 274-4 
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Compared with the figures obtainetl in 1880, there has heen a very 
gratifying increase in the product and value of the food-fish fishery. 
In 1880 the yield of food-fish obtainecl in this county, exclusive of shell­
fish and crustaceans, amounted to 8!,000 poun<ls, with a value of $2,520. 
In 1888 the product was 129,627 pounds of fresh fish and 10,000 pounds 
of salt fish, with an aggregate ~alue of $4,482.81. There has been, 
however, a material decrease in the whale fishery, which will be more 
fully discussed in a succeeding paragraph. 

Species, seasons of occurrence, etc.-The species here do not vary mate­
rially from those given under the head of Santa Barbara County, and 
there is practically no difference in those most important for food pur­
poses. In the following notes special mention is omitted of species of 
secondary importance. 

Mackerel were not known to enter San Luis Obispo Bay till 1887~ 
during which and the fo1lowing year the species was very abundant lll 
August, 8eptem ber, and October, at times appearing in large schools. 
In 1888 the first fish were taken on August 10 and the species remained 
well into November. They averaged nearly 3 pounds in weight. 

Barracuda are chiefly taken in July, August, and September, but are 
also caught between February and December. They average 6~ pounds, 
some reaching 12 pounds. Small fish occur throughout the winter. 

'rhe sea bass is one of the most important species of the county, as it 
is of the entire State. During August and September, 1888, they were 
very abundant, and they were also tal\:en, in smaller numbers, in Octo­
ber and November. They weigh from 3 to 75 pounds, averaging about 
20 or 25 pounds. They arriv~ in schools containing fish of uniform 
size and resort chiefly to the kelp beds along the shore. 

Bonito and horse mackerel occur at the same season and under about 
tho same conditions as the barracuda. Rockfish of numerous varieties 
are taken in greater numbers than any other species, and constitute 
about one-third of the entire catch. Bastard halibut (P. californicus), 
of from 10 to 60 pounds, are taken near the wharf at Port Harford, but 
are not abundant. Smelts reach this part of the coast in 1\farch and I 

become abundant during summer and fall; a few remain all the year. I 

Sardines and herring arrive after the main body of smelts, and both 
are taken with set and drift gill nets. Pompano, kingfish, perch, blue-

. fish, and other varieties are caught in small quantities. Shad have not • 
been seen in this county so far as could be learned. 

Whales appear chiefly in fall and winter, as on other parts of the coast 
south of San Francisco. Four species, the humpback, California gray, 
fiuback, and sulphur-bottom, are said to occur, but only gray whales 
were taken in 1888. These are about 35 to 40 feet in length, and yield 
about 25 or 30 barrels of oil. 

Clams are plentiful on the shallows bordering the beaches, but they 
are not taken in large numbers. Abalone shells occur on the rocky 
shores, but are not numerous; only a few are incidentally taken. 
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Fishermen and shoresmen, lay, etc.---;There was a total of 25 fishermen 
in this county in 1888, representing many nationalities. One native of 
New England, who had been trained in the arts of a fisherman on the 
coast of Maine, has established his home on a small rocky islet (near 
Port llarford) that rises 50 or 60 feet above the sea, its naked wind­
swept sides and crest barren of vegetation. Besides Amm;icans, there 
are natives of five European nations. Portugal and Norway are most 
numerously represented. Russia comes next with two men, while there 
is a single fis!Jerman each from Great Britain and Denmark. In addi­
tion, there are two American-born shoresmen who find occupation in 
marketing or shipping the products. 

There is practically no lay in the food-fish fishery, since the fisher­
men own their boats and equipment~ and all that is received for fish, 
etc., belongs to them. The lay of the whalemen at San Simeon Bay, 
according to Alexander, is as follows: The harpooner receives one­
sixteenth of t!Je proceeds and each member of the crew gets one-.fiftieth. 
Only two of the men remain at the station during summer to look after 
the boats, gear, etc., for which· some allowance is probably made. 

Boat8.-'fbere is nothing very distinctive about the boats used in this 
county; 19 are employed; 2 are small sloops, each less than 5 tons; 
8 are cat-rigged, and 9 are whaleboats of the ordinary type employed 
in shore whaling; 3 of the latter are fitted with a pivot gun at the l'ow 
in addition to the ordinary equipment of a whaleboat. Each boat is 
valued at $200, including oars, besides which she has the following 
(>quipment: Harpoon gun (swivel, English make), worth $120 (cost $200 
new); bomb gnu (American make), value $50; bombs, $25; wllale line, 
$125; sundries (including hand lances: harpoons, etc.), $80. 

Fishing g~·ounds, appnrattts, mt3thods, etc.-Mackerel are caught chiefly 
near the shore, for a mile or two on either side of Point San Luis, and 
around the whistling buoy. about a mile southeast from the point, in 
from 13 to 17 fat!Joms of water. The New Englanders have introduced 
the method of jigging mackerel, a11d it has proved successful; most of 
the mackerel taken are caught this way. The jigs are similar in form 
and construction to those used in catching the common mackerel ( S. 
scornbrus) in the Atlantic, but are much larger. 

The principal trawling grounds for rockfish are in San Luis Obispo 
Bay, in 6 to 12 fathoms, from~ to 2 miles or more from shore, and along 
the coast north of Point San Luis, in 11 to 18 fathoms, on a \ariable 
bottom eonsiRting chiefly of gravel, broken shells, and spots of barna­
cles. Hocknsh are also caught to a less extent with hand lines on these 
grounds. The favorite fishing grounds for bass is on the east side of 
San Luis Obispo Bay, in from 2~ to 5 fathoms, where gill nets are set in 
and near the kelp beds frequented by this genus. Bass are also taken 
in drift nets farther out, as are bonito, mackerel, and horse mackerel. 
T!Je two lattc~r species, as well as the barracuda and some others, are 
caught by trolling with hook and line, but apparently to a less extent 
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than by nets. Bastard halibut are caught in limited numbers close 
in.shore between Point San Lnis and Port llarford wharf. 

San Luis Obispo Creek empties into the bay of the same name east of 
Port Harford. The stream is shallow and unimportant, but a few her­
ring are taken in it with gill nets, and occasionally a salmon is caught; 
but the capture of salmon is comparatively so rare and so entirely an 
incident of the fisheries that no reliable statistics could be obtained. 

The principal clam grounds are on the beach, nearly 10 miles long, on 
the east side of San Luis Obispo Bay, at and near Pismo Landing, a 
long pier 7 miles east of Port Harford. On Esteros Bay, about 15 miles 
(by sea) northwest of Port Harford, is another excellent clam ground, 
but no clams are dug there except by ranchers living in that locality, 
who supply their own tables. A fresh-water stream empties into the 
bay at this point, and the lo~ality has beep spoken of as a good site for the 
cultivation of oysters. In addition to the clams dug on these beaches 
by the ranchmen, two men make a business of digging and peddling their 
products through the interior, se1ling at $1.50 to $2 per 100 clams. 

The shore whole jishery.-San Simeon Bay and vicinity and about 
" Whalers' Point," near Port Harford, have been considered the best 
grounds in this county for whaling. vVhales are said to be scarcer 
than formerly along this section of the coa$t. It is believed by some of 
the old fishermen that this scarcity is to some extent due to the pres­
·ence of steamers on the coast. 

From 1869 to 1887 a shore whaling station was maintained at 
Whalers' Point, where, it is said, as many as 30 or 40 whales were taken 
in the most prosperous seasons. But in 1887, the last year of the fish­
ery at this place, only 5 whales were captured. The scarcity of whalP.s, 
together with the low price of oil, contributed to the aba11donment of 
the station. The whaling company here consisted of 20 men, who oper­
ated 3 boats manned by 6 men each. In 1880 there were 21 men. 

A whaling station was established at San Simeon Bay in 1865 by a 
man who bad formerly engaged in this fishery at Monterey, San Diego, 
and Portuguese Bend. The business has been continued, with, per­
haps, temporary intermissions, until the present time. Between 20 aud 
30 whales have often been taken in a season, and an average of 17 for 
the first 16 years. This station, as well as the other shore whaling 
stations along the coast, was reported as closed during the early part 
of 1883, but was reopened in the fall, and up to March 9, 1889 (at which 
time the fishery was suspended), 14 whales bad been taken, which 
yielded 440 barrels of oil, valued at $5, 720.* 

"In the tabulated statement the amount and value of oil obtained in the calendar 
year ending December 31, 18::38, is given. The products and values for the season are 
more correctly represented by the figures stated above. The whales captured prior 
to December 31, 1888, were comparatively small, seven of them yielding only 180 bar­
rels of oil, while the same number of" fish" taken between January 1 and March 9, 
lb~9, produced 260 barrels of oil, 
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There are 9 wllaleboats, of which a certain number are kept ready 
and fully equipped for imD?-ediate use, the others being held in reserve 
to supply the place of a "stove boat," to assist in towing dead whales 
to shore, o1· to render any other necessary service. 

The season is from November to the middle of March, aft~r which 
date the whales have generally left the coast on their annual migration 
north.* The species taken here is usually the gray whale; the hump­
back or ''summer whale" is rarely captured, and the same may be said 
of the right whale. The best success is usually met with in the early 
part of the season, when the whales are going south, for in the late 
winter ahd spring, when returning, they keep farther off shore, and the 
prevailing northerly winds and rough sea often prevent their successful . 
pursuit. Besides, as they are then in poor condition, there is not the 
same inducement to hunt them. 

Orgcmization of whaling camp, methods, etc.-Captain Scammon writes 
as follows: 

'fhc organization of each party is nearly on the same l>lan as that of the whale 
ship's ofiicers and crew, all being paid a certain share, or lay, which corresponds to 
the position o~ individual services rendered by each member. A "whaling com­
l>Uny," as it is termed, consists of one captain, one mate, a cooper, two boat-steerers, 
and eleven men; from these, two whaleboats are provided with crews of six men 
each, leaving four men on shore to take their turn at the lookout station to watch for 
whales and to tend to boiling out the blubber when a whale is caught. The stock 
of the company consists of boats, whaling implements, am1 "'haling gear, which is 
divided into sixteen equal shares, and the "lay" of each member is the same. The 
captain and mate, however, are paid a bonus of $200 or $300 for the term of the engage­
ment, which is 1 year, and they are also exempt from all expenses of the company. 

'fhe cruising limits of the local whalers extend from near the shore line to 10 llliles 
at oea. At dawn of day the boats may be seen careening under a press of sail, or 
propelled over the undulating ground swell by the long, measured strokes of oars, 
uutil they reach the usual whaling ground, where the day is passed plying to and fro, 
nuless the objects of pursuit are met with. " " Generally whales are first 
seen from the boat, but occasionally they are discovered by the man on watch at the 
station, who signals to the boats by means of a flag elevated upon a pole with which 
he runs toward the quarter where the whales are seen; or a series of signals is made 
from a tall flagstaff. 

'l'he cetaceous animals frequenting the coast, having been so long and constantly 
pursued, are exceedingly shy and difficult to approach, and were it not for the utility 
of Grcener't> gun the. coast fishery would be abandoned, it being now next to impos· 
sible to ~;trike with the" hand harpoon." At the present time (1874) if the whale ean 
be approacbbd within 30 yards it is considered to be within reach of the gun har­
poon. When the gunner fires, if he hits the game, th~ next effort is to haul up near to 
shoot a bomb lance into a vital part, which, if it explodes, completes the capture; 
but if the first bomb fails, the second or third one does the fatal work. The prize is 
then towed to the station, and, if it be night, it is secured to one of the buoys placed 

lf Alexander states that ''December, January, and February are the months in 
which whales frequent this locality; sometimes, however, a few are seen as late as 
the middle of March. These months are called the" down-run" season; the "up-run" 
is of short duration, which, as a rule, lasts from 4 to 6 weeks. \Vhalet> when migrating 
north are poor, uut on their return south are invariably fat and contain about 50 per 
cent. more oil than when on their northern passage." 
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for the purpose, 1L little way from the surf, where it remains until daylight or until such 
time as it is wanted to be strippecl of its blubber. 'l'he whales generally taken by 
the shore parties are humpbacks and California grays; but occasionally a right whale, 
a fiuback, or a sulphur-bottom is captured. (Marine Mammalia, pp. 247-250.) 

The difficulty of killing the finback, and the fact that it has only a 
thin coatib.g of blubber and yields but a small amount of oil, deter the 
whalemen from attempting its capture, though it is reported t.o be almn­
dant. The sulphur-bottom is also said to be fairly numerous in recent 
years, but it is the most dangerous to attack and the hardest to kill. 
The whalemen do not like to fasten to whales of this species, and their 
capture is attempted only when they can be approached near. enough 
to shoot bomb lances into them. 

Usually the whales are stranded upon the beach, where they are held 
in the edge of tlle surf, while the process of fiensing or "cutting-in" 
(stripping oft' th13 blubber) is performed. The blubber is taken oft' in 
large oblong flitches or square pieces, one or more men standing upon a 
wllale and cutting vigorously with sharp spades. When one side is 
stripped, the animal is rolled over by tackles. (See plate nr.) 

Captain Scammon thus graphically describes the scene at one of these 
sllure whaling stations during the period when a whale is being ''cut-in" 
and the process of ''trying-out'' is in full blast: 

Near by are the try-works, sending forth volumes of thick black smoke from scmp 
fire under the steaming caldrons of boiling oil. A little to one side is the primitive 
storehouse, covered with cypress boughs. Boats are hanging from the davits, some 
resting O!l the quay, while others, fully equipped, swing at their moorings in the bay. 
Seaward, on the crest of a cone~shaped bill, stands the signal pole of the lookout sta­
tion. Add to this the cutting at the shapeless anu half putrid mass of a mutilated 
whale, together with the men shoving and heaving on the capstans, the screaming of 
gulls and other sea fowl, mingled with the noise of the surf about the shores, and we 
have a picture of the general life at a California coast whaling station . . (Marine 
Mammalia.) 

Prepa't·ation of products, 'markets, etc.-·The greater part of the food· 
fish products of this county is marketed fresh, but a portion is salted; 
the quantity so prepared in 1888 was 10,000 pounds. Among tlle cured 
fish may be included mackerel, some of which are salted and dried as 
cod are. The fact that the Pacific mackerel are not fat or oily, as is 
usually the case with the common species, except in spring, renders it 
possible to cure them in this way. Other products, 'such as abalone 
shells, clams, etc., are prepared or marketed in the ordinary way. 

The markets are San Francisco and the interior towns, notably San 
Luis Obispo. All the products of the whale fishery and the limited 
abalone fishery go to San Francisco, where also were sent 69,427 pounds 
of fresh food- fish, and 10,000 pounds o_f clams; 60,000 pounds of fresh 
fish, and 10,000 pounds of cured products were sold by peddlers, or 
sllippe<l to the intel'ior towns by rail. The salt fish are generally sold 
by peddlers to ranch men in the vicinity of fishing stations. 

The demand for fresh fish at San Luis Obispo and the other towns 
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FISHERIES OF THE PACIFIC COAST. !)5 

ou the line of the railroad terminating at Port Harford is frequently 
in excess of the supply obtained by the few c.oast fishermen. But during 
the season when migratory species appear there is generally a surplus, 
which is shipped by steamer to San Francisco. 

The following tables show in detail the principal pllases of the fish­
eries and fish trade of San Luis Obispo County in 1888: 

Persons c·rnployed. 

Country. Nativity. INationalits. 

1---1 

United States ....................... .. 
Portugal ............................. . 
Norway ............................. . 
Great Britain ....................... .. 
Denmark ........................... . 
Russia .............................. . 

Total 

*6 
12 
5 
1 
1 
2 

27 

*Including two shoresmen. 

Apparatus and capital. 

Designation. No. 

Boats....................................... 19 
Gill nets.................................... 40 
Lines ...................................... ······ 

~~~!i~Fo~~~~;.::::::::: :: : ::::::::: ::::: :: : :::::: 
Total. 

P1·oducts and values.* 

Sold fresh. 
Products. 

I 
. *12 

8 
3 
1 
1 
2 

27 

Value. 

$2,500 
2, 000 

125 
800 
200 

5, 625 

Salted. 

Pounds. Value. Pounds. Value. 
1-----------1--------- ---

Rockfish.................... 51,654 $1,550 ............... . 
Sea bass.................... 37,763 1,133 2,500 $150 
Barracuda.................. 18, 010 540 l, 000 60 
Mackerel . . . . . . . . . . . . . . . . . . . 10, 400 312 2, 000 120 
Bonito ........................................ 3,000 180 
Halibut (bastard)........... 2, 000 60 ............... . 
Smelt....................... t, 600 48 ..........•..... 
Horse mackerel. . . .. . .. . . . .. . . .. . . . .. . .. . .. . .. 1, 500 90 
Other fish.................. t8,000 240 .............. .. 
Abaloneshells .............. 1,240 20 ............... . 
Clams...................... 10,000 900 ............... . 

Total................. 140,667 4, 803 10,000 600 

*The manufactured products consisted of 180 barrels of oil, val­
ued at $2,340. 

t Including herring, "sea trout," kingfish, and perch. 
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Shipments from Port Harford, Califontia, during 1888. 

Species. 

By railroad and 
peddlers. 

By steamer 
to ~an 

Francisco. 

Fresh. I Cured. Fresh. 

Po1mds. Pounds. Pounds. 
Rockfish...... . . • • . • • • • • • • . • • . . . 45, 000 6, 654 
Sea bass... . . . . . . . . . . . . . . . . . . . . . 3, 000 2, 500 34, 763 
Barracudd ....•................. 1,000 1,000 17,010 
Mackerel .... .. ... . .. ... . .. . .. . . 2, 000 2, 000 8, 400 
Bonito . . . . . . . . . . . . . • • • • • . . . . . . . . . . . . . . . . . . 3, 000 ........... . 
Halibut......................... ...••..... . . . . ...... 2, 000 
Smelt............................................... 1,600 
Horse mackerel................. .•..... .. . 1, 500 ........... . 
Abalone shells.................. . • . . . .. . . . . .. . . . . . . . 1, 240 
Clams . .. . .. . .. . . . . . . . . . . ...•... . .. . . . . . . ...•...• .. 10, 000 
Other fish . . . . . . . . . . . . . . . . . . . . . . • 8, OO(l • • • • • • . • • . • ••••••••••• 

Values..................... $1,800 $600 $3,003 

*Including herring, "sea-trout," kingfish, and perch. 

18. FISH'ERIES OF MONTEREY COUNTY. 

Geograph~cal characteristics.-From its junction with San Luis Obispo 
County, the coast of Monterey County stretches away to the northwest 
to Point Sur in an almost unbroken line, without bays, harbors, or coast 
settlements. The high mountains of the Santa Lucia Range, which 
terminate at Point Carmel, run parallel with the shore, and beiug close 
to the sea they shut oft' the interior and render fishing impossible on 
this part of the coast. At Point Sur the shore line bends northward, 
but is still unbroken, to Point Lobos, north of which is Carmel Bay. 
This bay, the shores of which are subdivided into Stillwater Bay, Pes­
cadero Beach, and Chinese Cove, is situated on the south side of the 
broad peninsula that separates it from Monterey Bay. Beyond Point 
Pinos, which marks the southern boundary of Monterey Bay, the shore 
makes a bold curve, sweeping southeasterly to Monterey and then 
turning sharply north ward, 'the general trend of the coast being north­
easterly to the limits of the county. 

The coast north of Point Lobos is very broken; bold headlands and 
jagged rocky shores, bristling with sharp-pointed crags and wave-worn 
cliffs and bowlders, alternate with stretches of sandy beaches~ from 
some of which comparatively level sections of land run back from the 
sea. In many places the scenery is very fine. The indentations re­
ferred to afiord more or less satisfactory shelter to fishing craft, and 
make it possible to prosecute the fisheries from the northern end of the 
county. The lower end of Monterey Bay, opposite the town of Mon­
terey, is sheltered from southerly and westerly gales by Point Pinos. 
It is exposed only to northerly winds, is generally a fair harbor, being 
the best-sheltered anchorage between San Diego and the Golden Gate. 
Carmel Bay is less favorably situated and affords a poor harbor, being 
exposed to southerly and westerly winds. 

Fishing centers.-Monterey, an ancient mission town of about 1,500 
inhabitants, and , now a seacoast resort of some note, is the principal 
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fishing center of the county; it bas many natural advantages for fishing, 
and is, besides, within easy reach of San Francisco by rail; the journey 
can be made in 7 hours; fish landed here in the evening arc marketed 
at San Francisco the next day. 

At Point Alones, about 1~ miles northwest of Monterey, is a large 
Chinese fishing village, composed of rude shanties; this "camp" was 
st.arted in 1863, and appear~ to be one of the most thriving settlements 
of its kind on the west coast. At Pescadero, on Carmel Bar, is another 
Chinese fishing camp, but second in importance to the one at Point 
Alones; this was settled in 1868 and has a resident population of some 
30 fishermen; it is picturesquely situated on a road that skirts the shore, 
and is within easy reach of the fishing grounds in Carmal Bay. 

Species, abundance, migrations, etc.-Monterey Bay is celel>rated for 
its abundance of fish, and is especially noted for apparently being the 
limit of migration for many species that occur north an<i south of this 
point. Of the many species of fish found in abundance farther south 
(especially the bonito, barracuda, mackerel, sea bass, horse mackerel, 
and pompano), few are ever seen in great numbers north of Monterey 
Bay. It is said that many northern species, among which the salmon 
is included, are generally rare south of this point, and are sometimes not 
to be fouurl. 

In 1889 mackerel an<l barra ... ·uda were quite plentiful as late as De­
cember 7. According to Alexander: 

The first-named species has never before been known to remain on the coast so 
late in the season; the 1st of September is, as a rule, about the time it leaves; after 
that date it is seldom caught. The Pacific mackerel, like the Atlantic species, are 
very erratic, and very little is known as to their migratory habits. :Fishermen ap-

4 proximately foretell the arrival of other fish, but the movements of the mackerel are 
acknowledged to be too amb~guous for their comprehension. 

The following list includes the principal species of fish in this county; 
there are, however, many other varieties that are caught oecasionally, 
also squid, crustaceans, shellfish, etc.: 

Name of species. 

Rockfish; rock-cod (Sebastichthys) •...•.•.• _____ . __ .... . 
Flounders .......................... ··--.- .••..... -· ... . 
Perch (Ditrema and Holconotus) . ...... ·----· ·----· ... . 
Bluefish·-·-·-·-·--· ...... ·--··-.--· ...... ·--·-· ..•..... Kingfish ....... __ . _ ........ ____ .. __ . __ . _____ . __ .... ___ .. 
Stingray (Myliobatis calijomicus) ...•. _ .. _--- •. ____ •.• -. 
Sen! pin; bull.head (Leptocottus arrnatus and Scorpamich-

When found. 

All the year. 
Do. 
Do. 
Do. 
Do. 
Do. 

thys marmoratus) ............. ·-----. -----· ....... ... Do. 
Sea bass ................................................. July to October. 

~~~~s!t~~e~!te~~:~:::::::::::: :::::::::::::::::::::::: ~~; 
Chub mackerel. ..••• ·--·-· .. _ .... ·-··--.- •• ·----··---.. Do. 
Whitefish.--· ........ -·-·-·---· ........................ April to October. 
Yellow-tail.--·....................... . . . . ...... ........ Do. 
Smelt (Osmerus and Hypomesus) . ...................... March to November. 
Sardine (Clupea sagax). ·--· ; ......... ·---···-···-··•••· April to November. 
Bastard halibut .................. __ ...... __ .. __ .. __ ... _. May to September. 
Barracuda ........................................ ------ July to November. 
Sharks (Rhinobatus, Galeorhinus, and others) ...... _.-. All the year. 
Skate (Raia inornata and Jl. binoculata) .. ___ .... _ ••. _.. Do. 
Sea trout ( flexagramm.us decagraTnmus). 
Mullet (Mttgil). I 
Pompano (Stromateus) ···-·-·-·--· ···--- ··-··-- •.•••• - July to September. 
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r;rhe species taken in the hand-line and gill-net fisheries in the winter 
and spring are chiefly rockfish, flounders, smelts, sharks, kiugfish, and 
sculpins; while barracuda, mackerel, sea bass, bonito, pompano, white· 
fish, yeilow-tail,bastard halibut, horse mackerel, etc., are caught in sum­
mer, in addition to the other species just enumerated. Shad are rare in 
the waters of tllis county, only one being caught in 1888, but they are 
plentiful on the north side of Monterey Bay near Santa Cruz. 

Sharks of several species are abun.dant; only the fins and tails are 
utilized; these are sold to the Chinese for 11 cents per set, or what is 
obtained from one fish. One swordfish (X-iphias gladius) w~s killed in 
1888; the fishermen say this is the only one of this species ever seen or 
taken at Monterey Bay. 

Whales are reported more numerous than they were a few years ago, 
but no attempt has been made to take them at Monterey Bay since 
1881, and the shore whaling station at Carmel Bay was closed three 
years later. Sea lions are very plentiful in Monterey Bay and vicinity; 
they can be seen in large numbers at all seasons, hauled out on the rocky 
shores and ledges about Carmel Bay; they freqnently damage nets, but 
have no commercial value and are not sought by fishermen. 

Squid arc abundant in their season, and constitute an important 
object of fishery of the Chin~se, by whom alone they are taken. They 
arrive in large nt1mhers in April and remain about two months. Occa­
sionally a small catch is made in the fall. Shellfish are scarce or 
entirely absent. There are no scallops and only a few clams and 
abalones. The latter were once abundant, but are now nearly exter­
minated, little more than enough being obtained to supply the tourists 
visiting JHonterey. Only a few are sent to San .Francisco. There are 
no shrimp or crayfish taken. Lobsters appear to have been successfully 
introduced by the U. S. Fish Commission. Mr. Wilcox was told that 
specimens 4 to 6 inches long were occasionally seen, and that two were 
taken in February, 1889, which were immediately returned to the 
water by the fishermen. 

Fishing grounds.-The fisheries are prosecuted almost exclusively in 
Monterey and Carmel Bays. The latter is resorted to by fishermen 
from :Monterey, and especially by the Chinese at Point Alones, who 
unite their interests with the Chinese fishermen at Pescadero, to the 
extent at least that the residents of both villages ship their products 
together to San Francisco. 

Mr. Alexander makes the following remarks concerning Monterey 
Bay in his report on the lobsters planted at that place: 

Stormy weather generally affects the movements of all species of Jish in the bay. 
On the first approach of a storm they leave their favorite feeding grounds and seek 
dee1.er water, and do not again enter the bay until several days after the storm has 
subsided. 

During the rainy season a large amount of fresh water constantly flows into the 
bay, carrying with it mud and other material, which to a matked degree seems to 
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have a deleterious effect upon the food fishes, and it frequently happens that two :t11<l 

three weeks will elapse ere fish will again be found in paying quantities. 
The day I arrived at Monterey the fishermen had just finished taking np their 

nets, and they did not put them down again while I was there, but occnpie<l their 
time in mending and generally overhauling all their fishing gear. 

In summer, when the most valuable species are abundant, and when 
the weather favors their pursuit, the local fishing grounds are utilized 
to their full extent; but in winter only a small amount of fishing is 
done, chiefly in the sheltered coves and about the rocky ledges along 
the shores of Monterey and Carmel Bays. An important trawling 
ground frequented by the Chinese is near the shore from Point Alones 
around to Point Cypress. But " all is fish" that comes to these thrifty 
and industrious gleaners of marine products, and the shores as welJ as 
the sea bottom furnish a field for their enterprise. At low tide the 
co 'es and uncovered ledges are searched for sea moss, abalone, sea­
urchins, or any other products for which a market can be found. 

Fishermen.-The fishermen of this county are wholly natives of south­
ern Europe and China, more than half of them being Chinese. The 
Europeans are chiefly Portuguese and Italians, and a considerable per­
centage of these have become naturalized citizens of the United States. 
The Chinese, however, appear to have no desire for citizenship. They 
live, as a rule, in miserable squalor, in rude board shanties, but never­
theless seem content, and are satisfied with conditions that would be 
unbearable to white men, particularly those of American birth. The 
whites work o:p. shares-one share going to the boat. They make a good 
living and appear thrifty and contented. 

Boats.-The boats used by the white men are built in San Francisco, 
and are less than 5 tons burden; 4 of the largest are feluccas, and 17 
carry sprit-sails. The average crew is two persons, but often only one 
man goes in a boat, w bile the. larger craft usually carry three. There 
are also 7 rowboats, worth $25 each. The Chinese at Carmel Bay em­
ploy a junk of 11 or 12 tons, and 22 skiffs, or sampans, with an average 
length of about 21 feet. 

Apparatus, methods of fishing, etc.-The white fishermen ~se drag 
seines, g·ill nets, and hand lines. Drift nets and set nets are chiefly used 
in summer, but to a less extent in winter, when band lines are in most 
favor. 'Trawl Jines are prohibited. 

Alexander says: 

1'he Chinese pay but little attention to any of the established rules, but persist­
ently fish with trawls and all other gear known to the race; an(l in consequence of 
this constant violation of fishing laws there exist,s a very bitter feeling between the 
two classes, and frequently severe altercations take place. Notwithstanding com­
plaints are continually being made, no person of influence has ever interested himself 
enough to try to rectify the wrongs or alleviate the sufferings of the injured class. 

The trawl lines used by the Chinese in Monterey and Carmel Bay 
are rigged with 200 small hooks on each section of ground line, which 
is coiled in a basket. Each boat carries eight baskets of trawl. 
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The apparatus and methods employed in the ~:~quid fishery are the 
same in both bays. The fishery is prosecuted at night. Small purse 
seines are used. Tllese are each 180 feet loug-, 18 feet deep, with from 
~ to 1 inch mesh. A boat with a blazing torch at the bow first starts 
out and rows slowly around the bay. The object of this maneuver 
is to attract a large school of squid to the surface, where they can 
be more easily and sure!)? captured. In company with the boat carry­
ing the torch are two otller skiff's, with the seine, their crews eagerly 
anJ anxiously watching for the signal that announces a school of squid 
has been "raised" and are hovering just beneath the surface, in the 
glow of the lig!Lt that flares and sparkles in the wind. Instantly, when 
the signal is given, tlie seine is thrown out, the fishermen guiding their 
craft SO that the net makes a complete circle arOllll(l the boat with the 
light. The seine is quickly pursed up, and its contents are taken into 
the boats, which return to the shore and land their catch. 

The shore wllale fishery bas been abandoned for several years; the 
New Bedford fleet having recently resorted to San Francisco to refit, 
etc., and there having also been a considerable increase in the numbers 
of whalers from the latter port, the fishermen formerly engaged in shore 
whaling find it more profitable to go on the vessels, hence the closing 
of the stations they formerly operated. The station at Uarmel Bay 
remains as it was left, with boats and other fixtures under cover; it is 
probable that the fishery fnay be resumed at this station if the price of 
oil advances and other conditions promise lucrative returns. 

Preparation and disposition of products, etc.-The entire catch of the 
white fishermen and a portion of the products obtained by the Chinese 
are sold in a fresh condition. Most of the products go to San Francisco, 
expressed by rail; a comparatively small amount is disposed of locally. 
No ice is used for their preservation, and, as is generally the case on 
this coast, the fish are not eviscerated before being sent to market. 
Here, however, the fishermen have the · advantage of living in close 
proximity to the fishing grounds, and this, together with the facilities 
for transportation afforded by the railroad, makes it possible for them 
to put their fish on the market in as good condition as practicable where 
ice or other means of refrigeration are not utilized. 

The Ohinese cure quantities of small fish (among which are rockfish, 
flounders, and perch) that are not sent to market in a fresh state. 
Tllese are dried round, just as they come from the water; not the least 
attention is paid to cleanliness. Samples of these seen by the writer 
had a repulsive odor, and their appearance was anything but attractive 
as au article of food. Nevert:5.eless, they are in demand in China, where 
tlley meet with a ready sale, and are also eaten by the Chinese in the 
United States. 

Squid are cured in a somewhat similar manner. No salt is used on 
them. The largest specimens are split, washed, and spread on flakes to 
dry. It requires about two days of fine weather to dry them properly, 
and they are carefully watched over by those who attend to this work. 
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The small squid are not split or cleaned, but are simply spread out to 
dry in the same condition that they came from the water. 

The Chinese have a large flake yard at Point Alones, devoted chiefly 
to curing squid. Some of the flakes are placed on the ground, bu~ the 
majority are elevated on posts 2 or 3 feet high, and resemble the codfish 
flakes in small fishing towns in New Englan~. Here, in the height of 
tile squid season, may be witnessed a busy scene. The squid a_re 
brought from the boats in baskets or whatever other receptacles may 
be convenient. Here and there are groups of Chinese or single indi­
viduals, squatting upon the ground or bending over the elevated flakes, 
every one actively engaged in spreading the green squid or gathering 
up those already curecl (see plate IV). When dried the squid are 
packed in bundles and covered with matting, each package containing 
about 135 pounds and upwards. They are sent by steamer to San Fran­
cisco, where some are sold to the domestic trade and the remainder 
exported to the Saud wich Islands and China. 

'l'lle products of the abalone fishery are treated in the ordinary man­
ner, the "meats" being dried and the shells prepared for shipment or 
local sale. Some of the Chinese find employment in gathering and sell­
ing to tourists, in addition to abalone shells, all sorts of" sea trinkets," 
among which sea-urchins and various small shells figure conspicuously. 

Sea moss is dried and packed in sacks holding about 147 pounds. 
The following tabulated statement, obtained from official records, 

tllrough the politeness of the transportation companies, shows in detail 
the monthly shipments of fishery products at Monterey. All such ma­
terial, except abalone shells and sea moss, is classified under the gen­
eral term of fish; but as fresh products are shipped by express over 
the railroad, and all others go by the less expensive steamer route, it 
is easy enough to separate the fresh fish from the cured. 

Monthly shipments of dry and fresh fish from Monte1·ey to San Francisco in 1888. 

Cured fish by steamer. .Fresh fish by railroad. 

Montl1. 

Package!~., Pounds. 

.January ................ 
1

- - -2-1 ~---2,-8-30-l 
February . . . .. . .. . . . .. . . 9 1, 100 
Mal'ch .................. 6 460 
April .. . . . • . . .. • • • • . . . . . 8 1, 400 
May . . . . . . .. .. . . . . . . .. . . 187 25, 255 
.June.................... 769 121,852 
.July.................... 83 10,215 
August................. 256 31,385 
September . .. . . . .. .. .. . . 468 67, 090 
October................. 46 5, 075 
N ovem her . . .. . . . .. . .. . . 58 15, 595 
December............... 104 15, 920 

Packa~es. 

386 
241 
618 
673 
831 
622 
682 

1, 207 
815 

. 1, 088 
627 
571 

Pounds. 

50,121 
30,171 
81, !)48 
88,840 

110,559 
83,360 
89,508 

172, 7l7 
106,401 
150,346 

87,950 
78,430 

1----:-+--------------
Total . . . . . . . . . . . . . . 2, 015 *298, 177 8, 361 t 1, 130, 351 

• Inchtdin~ the weight of 2,015 packing boxeR; m·t weight, 281,147 pounds. In 
addition to these qnantities of fish, 11 sacks of ahalone shells, weighing 855 pounds, 
and 60 sacks of sea. mosR, weighing S,820 pounds, were slt'!o shipped by steamer. 

t Including 209,025 pounds, the weight of 8,361 packing boxes, the net weight of tbf) 
fish being921,326 ponuds. 

. 
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The extent of the fisheries in 1888 iR shown in the following tables: 

Persons tmployed. 

Country. Nationality. Nativity. 

-- -------
Unite<l States ..... : . ................ 35 ... . ....... . 
Portugal...... . . .. .. .. . . .. • . . . .. . . . . 5 30 

I ~f!~~i~~ :::::: ~::::::::: :::~:::::::: i 1

~ 

I 
China ............................... --~--~-

Total . . . . . . . . . . . . . . . . . . . . . . . . . 127 127 

Apparatns and capital. 

I -----D-es-ig~n_a_ti-on_. ____ l Xumber. 

Junk (ll tons) .... ..................... ~ 1 
Sailboats, lateen·rigged ............. . 4 
~ail boats, sprit·rigged ...... -......... 17 
Small rowbo;tts ........................ 7 
Chinese boats........................ 22 
Purse seines......................... . 14 
Drag and sweep seines................ 6 

Value. 

' $900 
3, 000 
1, 400 

175 
4, 400 
3, 500 

465 
2, 400 

Lines (including trawl11, with 61,000 
Gill nets ... . ........... -~ . .. . .. .. .. . llO I 

hooks)...................... . . . ................ . 533 
Shore property . . .. .. . .. .. .. . . .. .. .. .. .. .. . .. .. .. 500 

Total. .. ............ ~-~--- ~~ .. - · ~--. ---- j~i'273 
* In cludin g outfit. 

P1·oducts ancl ralues. 

__ ~- _ Species. j Poun~~ Value. 

Fresh salmon . . .. .. . . .. .. .. . .. .. . . . -- 1 5, 000 $250 
Other fresh fish....................... 9!6, 326 47,316 
Dried fish and squid .. . .. .. .. . .. .. .. .. 281, 147 14,057 
Abalono shells........................ 10 855 515 

I __ T-o~l .. -......................... -~-. 2-4-3,-32-8-,:--62·-, 1-3-81 

19. FISHERIES OF SANTA CRUZ COUNTY. 

Geographical jeat1tres.-The general trend of the seacoast of this 
com1ty is northwesterly. The shore line is, however, in tb.e form of a 
reflex curve, its southern end bordering the northern side of Monterey 
Bay, curving away nearly west to Santa Cruz, where it turns north­
ward. Its length, following the curvature of the coast, is about 4.0 miles. 
In some places the shores are low, and the beaches are generally sandy 
or shaly. Jordan says that "running parallel with and north of the 
beach are bluffs of considerable height; these in some places are ex­
tended as ledges or reefs under the sea.', The cliffs facing the sea are 
in many places wave-worn and vertical or nearly so, ofl'ering no Jhelter 
or landing-place for even the smallest fishing boat. 

. 
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Fishin!J centers.-The fishing centers are Santa Cruz and Soquel. 
Both towns are within easy reach of San Francisco hy rail or steamer. 
The former is a pleasantly situated seaside resort of some note, located 
on the north side of Monterey Bay, and having in 1888 an estimated 
population of about 6,000. Its harbor is not good, being open to south­
erly and westerl,y storms, and when the wind blows hard from those 
directions it is impracticable for boats to go out. 

The fishing interests of Santa Cruz are controlled by two firms, who 
own two long piers, which senTe the double purpose of fishing stations 
and steamer landings. In summer the boats usually lay at anchor off' 
the town, when not engaged in fishing, but in fall and winter the 
weather is more boisterous, and they are always hoisted, at the close 
of each day's work, to large wooden davits fastened to the sides of the 
wharves, like the davits on the side of a whale ship. Dnring the prev­
alence of gales on the coast the sea is so heavy that boats lying at an­
chor off tlle town would either founder or drive. ashore and be destroyed. 
Jt is therefore manifestly necessary to either hoist them in this manner 
or nm them up on the beach out of the way of danger. Wilcox states 
tllat both methods are in -vogue. One of the Sa uta Cruz firms-locally 
called companies-owns 15 boats, and the other bas 3. These consti­
tute the entire fleet from this place, since the fishermen own no boats. 

Soquel is a small village about 5 miles east of Santa Cruz, on the line 
of the railroad, near the mouth of Soquel Creek. It bas a somewhat 
better shelter for boats than Santa Cruz, and is therefore a favorite 
shipping-point to San Francisco. It has a fleet of 10 small fishing boats. 

In 1878 .Aptos, a railroad station 3 or 4 miles east of Soquel, was a 
fislling center of some note, according to Professor Jordan, wlw states 
that" at a point between Soquel and Aptos are about 50 fishermen." 
In the year mentioned 80,818 pounds of fish were ·caught at Aptos.* 
At tlw present time there is no fishing from Aptos. 

Tmpot·tance of jisheries.-The fisheries of Sauta Uruz County are at 
present uuimportant. In 1888 the number of men employed was less 
than half the number reported for 1878 by Professor Jordan. The prpd­
ucts remain essentially the same, however, being 233,831 pounds, net, in 
1878, and 235,24:7 pounds, w·orth $11,762, in 1 88. This would indicate 
that the men now engaged in fishing give more exclusive attention to it 
than formerly. 

Species, seasons, etc.-For the most part the marine species here are 
essentia11y the same as those in the waters of Monterey Count"y. There 
is, however, an entire absence of abalone and sea moss. Shad and 
salmon are much more numerous here, and species of fresh-water fish 
occur that are not, found at Monterey or are less plentiful. Shad have 
annually made their appearance in Monterey Bay for several years 
past, and occasionally have been quite numerous. They generally 

* "The Fisheries and Fishery Industries of the United States," page 605. 



64 REPORT OF COMMISSIONER OF FISH AND l<'ISHERIES. 

arrive in the spring, but there are exceptions to this rule, according to 
the local fishermen. The season is from March till June. The bulk of 
the catch is between April 15 and May 15, but occasionally a few are 
taken as late as October. During 1887 shad were exceptionally abund­
ant, one or two tons being shipped a day. In 1888 the catch was much 
smaller and not above the average. Salmon occur from March to 1\fay, 
both in the bay and in San Lorenzo Creek, which empties into the har­
bor of Santa Cruz; they range from 8 to 20 pounds. 

Salmon trout, weighing from 5 to 12 pounds, are plentiful in the 
creek at times during the spring. Brook trout were formerly abundant, 
_but have become scarce from excessive fishing; those remaining weigh 
from less than a pound to upwards of 4 pounds. 

Fishing grounds.-The grounds are near the shore and along the reefs 
for 10 or 15 miles each side of Santa Cruz. They are much exposed to 
the south and west, and when tbe wind hlows strong from those quar­
ters the fishing boats can not venture outr, for the sea breaks heavily 
along the coast . 

.Fishe'rmen, lay, etc.-The fishermen are mostly native Californians. 
The rest are Portuguese and Italians, all of whom are naturalized citi­
zens of the United States. There is much difference in the economic 
condition of the fishermen. Those at Soquel own their boats and fish· 
ing gear, and share the catch among themselves. At Santa Cruz, 
however, the boats and all the apparatus are owned by firms, and the 
fishermen work on a lay. The owners of the boats and outfit rec~ive 
one-third of the fish taken; the fishermen have two-thirds. Mr. Alex­
ander remarks that "this seems to be a generous lay; but the owners 
have the privilege of establishing, the price of fish at all times." This 
privilege, he thinks, may account for their seeming liberality. The 
earnings of the fishermen vary from $18 to $20 per week in summer to 
$8 or $10 (and sometimes much less) iu winter. In the winter of 
18~9-UO fish were exceptionally scarce and the income of the fishermen 
.was correspondingly small. . 

Boats.-.M:ost of the boats employed here are feluccas; a few of the 
smaller class are sprit-rigged. Alexander states that "in size, rig, and 
general construction they are the same as those of San Francisco." He 
also mentions the fact that two lateen-rigged hoats, each 25 feet long, 
are employed iu summer in fisbing with a paranzella. 

In the early part of 188!1 Wilcox found only 12 fishing boats at Santa 
Cruz, but the next winter, when it was visited by Alexander, the number 
had increased to 18. 

Apparat'us and methods of fishing.-Trawl lines are set along the coast 
for bottom-feeding species. Hand lines are not extensively used. Gill 
nets and tt·ammel nets are employed for the capture of seYeral impor­
tant species, among which may be specially mentioned sea bass, barra­
cuda, salmon, and shad. The sea-bass gill nets are each 120 feet loug and 
40 meshes deep, the mesb being 8z inches stretch measure. These nets 

/ 



FISHERIES OF THE PACIFIC COAST. 65 

are made by the fishermen, who obtain their twine principally from 
Boston, Massachusetts, but some of it is imported from Italy. The im­
ported twine costs 85 cents per pound, the domestic GO cents. The gill 
nets used for barracuda fishing are similar to those previously described. 
Tiley are bought by the fishermen at au average price of GO cents per 
pound, including the hanging ropes and corks. 

Salmon and shad are also caught in gill nets in Monterey Bay, but 
Alexander says that the fish('rmen of Monterey Bay have no gill nets 
specia11y designed for catching shad, and fish of this species that are 
gillcd "are taken in nets with a mesh much smaller than the law re­
quires." But the· shad are usually found dead after remaining in a gill 
net for several hours, and the fishermen naturally object to throwing their 
catch back into the sea to rot or to be devoured by predaceous fish; 
therefore the shad are taken to rnarket or are otherwise utilized. 

The paranzella is empl0yed here in summer, chiefly for the capture 
of flounders, though red rockfish, crabs, etc., are frequently taken in it:. 
The names ''bag seine," "drag seine," and ''bag net" are usually ap­
plied to the paranzelJa on the. Pacific coast by those unfamiliar with its 
origin and its European designation. The paranzella consists of a deep, 
cone shaped bag of fine-meshed netting, flanked by long narrow wings, 
the upper edges of which (as well as the bunt) are supported by cork 
floats, while the lower edges are weighted with lead sinkers so that they 
will sweep the bottom like the foot line of a beam trawl. It is usually 
hung so that the net sweeps back in a deep curve between the foot line 
and the cork rope. The average size of the paranzella used at Santa 
Crnz is 85 feet long, from end to en<l of the wings. The bag or bunt is 
30 feet in length. When in operation, the cork ropA is 6 feet above the 
foot line, but, measuring the curve of the twine, they are separated 20 
feet. There is a 4-inch mesh in the wings and a 22--inch mesh in the bag. 
This type of net is used as a drag seine, being hauled on shore, and it is 
also operated in comparatively deep water some distance from the coast. 

Two boats are required for fishing with a paranzella in deep water. 
A long, stout rope extends from the quarter of each boat to one wing 
of the net, and they sail along, widely separated but parallel with each 
other, slowly dragging the apparatus over the bottom. When the end 
of the ground is reached, or for other reasons the net has been towed 
long enough, it is hauled in and its contents taken into the boats. 

Spears are used to some extent for catching salmon in San Lorenzo 
Creek. The spears have three barbed prongs, G or 7 inches long and 2 
inches apart. There is a deep socket above the spearhead and. into this 
is fitted a pole 8 or 10 feet long. A strong line is fastened to the spear­
head and passed through rings on the shaft to the hands of the fisherman. 
vVhen a fish is struck, the spear is detached from the handle and the 
salmon is pnlled in by the line. 

Preparation, transportation, markets, etc.-The fishery products of this 
county are marketed fresh, and are not preserved or in any manner 

H. Mis. 27 4--5 
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prepared for market. The larger part of the catch goes to San Fran­
cisco, but considerable quantities are disposed of iu the interior towns 
along the line of the railroad. Soquel is the favorite shipping point, 
138,068 pounds of fish having been sent from there by express in 1888, 
against 22,179 pounds from Santa Cruz. The local demand at the 
latter place is considerable in the summer season, and sufficient to util­
ize ·most of the fish lauded at that point. In 1888 75,000 pounds were 
disposed of there. 

The business of supplying Santa Cruz with fish is controlled by the 
owners of the fishing boats. Peddlers are sent out to hawk the fish 
about town, but the contents of their coverless wagons (exposed to the 
sun, dust, and flies) soon become unattractive, if not repulsive. Fish 
carts also go to San Jose and a few suburban towns. A well-conducted 
fish market is much needed at Santa Cruz. The retail price of fish 
averages about 6 cents in summer and 10 cents in winter. There is con­
siderable complaint of the high price of fish among the residents of 
Santa Cruz and contiguous places, but the profits derived from fishing 
have not yet been sufficient to induce much competition. 

Following is a tabulated statement showing the monthly shipments 
of fish from Santa Cruz and Soquel, as obtained from the records of the 
Wells, Fargo & Co. Express, which transports all products of this 
kind sent by rail. 

Monthly shipments of fresh fish j1·om Santa Cruz and Soquel du1·ing 1888 ... 

Month. Santa Soquel. Cruz. 

Lbs. Lbs. 
1, 089 1,44~ 
1,196 
1, 733 670 

January ....................................... . 
February ...................................... . 
March ........................................ .. 

2, 027 5, 230 
2,416 18,335 

558 11,260 

April ..• ~ ..................................... .. 
May .......................................... .. 
June .......................................... .. 

1,339 15,433 
4,179 33,360 
5,500 48,070 
3, 709 8, 240 

July ........................................... . 
August ........................................ . 
September ..................................... . 
October ........................................ . 
November .......... . ......................... . 1, 069 7,455 
December ...................................... . 364 6, 970 

Total .. . • • • .. • .. • . .. • • . . .. . .. .. . .. . .. . .. .. t 25, 179 t156. 463 

*Nearly all shipp6<l to San Francisco; a small amount was sent to towns on the railroad. 
t Includes 3,020 pounds for weight of 208 boxes; weight of fish was 22,179. 
t Includes 18,395 pounds fo~ weight of 1,293 boxes; net weight of fish, 138,068 pounds. 

The statistics of the fisheries of this county are shown in the follow­
ing tabulated statements: 

Persons entployed. 

I Cormtcy. Nativity. Nationality. 

United StateEI......... 15 25 
Portugal...... . .. . . . . . 7 ...... . ...... . 
Italy ........... .•.... __ a __ =~j 

Total............. 25 25 
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Apparatus and capital. 

Nm11ber. Value. 

Boats ...... -----............ 20 
Gill nets-----------·........ 110 
Bag nets ...... ------........ 6 
Trawl lines, spearA, etc ...... __ -- .... . 
Shore property . .. .. ...... __ ...... __ --. 

~ 

$10,900 
4, 400 

750 
910 
430 

Total .................. ------·-·· 17,410 

i''roducts and values. 

Species. 

Salmon,..fresh . . ---·· ..•..... 
Shad, fresh - ------------·-·· 
Other fresh fish .. __ .... __ ... 

Pounds. 

15, 000 
20, 000 

200, 2!7 

Value. 

$750 
1, 400 
9, 612 

Total ....... -- ...... -- 235, 247 11,762 
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20. FISHERIES OF SAN FRANCISCO, SAN PABLO, AND SUISUN BAYS, WITH 
ADJACENT SEACOAST, INCLUDING THE COUNTIES OF SAN MATEO, 
SAN FRANCISCO, SANTA CLARA, ALAMEDA, CONTRA COSTA, SOLANO, 
SONOMA, AND MARIN. 

General considerations.-The fisheries of this entire region are so inti­
mately associated with and form so large a part of the fishing business 
of the city of San Francisco that no other method seems expedient than 
to discuss the interests of all these counties under one head. In many 
cases firms with headquarters and business houses at San Francisco 
have curing establishments at some point on the bay in another county, 
while the same is true concerning oyster-dealers, who trade in the city 
and have their oyster beds located 10, 15, or 20 mil~s distant. In many 
other ways there is an inextricable commingling of interests, but lack of 
space prevents the presentation of detailed statements relating to this 
matter. 

The salmon fishery on San Pablo and Suisun Bays that is tributary to 
the canneries in the vicinity will not be considered under this head, 
lmt will be diacussed in connection with the fisheries of the Sacramento 
and San Joaquin Uivers. 

Geographical chctracteristics.-The geographical features of this sec­
tion are extremely varied, but on the whole are particularly favorable 
to the prosecution and development of the fisheries. Mountainous 
shores, bold headlands, and steep cliffs alternate with low, flat stretches 
of coast fringed by sandy beaches or areas of mud flats. The seacoast 
south of the Golden Gate has a general trend nearly north and south. It 
is high and bold, and, with few exceptions, there are no indentations that 
af:l'ord even temporary shelter for fishing boats. For this reason tile 
coast is dangerous wllen strong gales occur in winter. .At Point Afio 
Nuevo boats sometimes find shelter; Half-moon Bay, south of Pillar 
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Point (17 or 18 miles south of the Golden Gate), affords anchorage in 
northerly or easterly breezes; and about 6 miles farther north, under 
Point San Pedro, boats may ride in southerly or easterly winds. How­
ever, this is only about 10 miles from Point Lobos, and with such winds 
boats can soon run up to San Francisco. 

North of the Golden Gate the coast of Marin County extends west­
northwesterly to Point Reyes, where it turns abruptly northward, its 
general course thence being nearly north to its junction with Sonoma 
County, which stretches away to the northwest, its shores unbroken by 
any important bays or harbors. From a fishery standpoint ~onoma 
County is chiefly noteworthy for Russian River, a salmon stream of 
some importance. In ·nrarin County, Drake's Bay aftords excellent shel­
ter in most winds and is a noted fishing ground at all seasons. Bodega 
Bay, west and south of Bodega Head, is connected. with Tomales Bay, 
which extends inland in a southeasterly direction about 17 miles, and 
bas a width varying from about one-third of a mile to upwards of a mile. 
It is one of the best fishing localities along the seacoast of the State. 

Entering the Golden Gate we come upon the broad, well-sheltered 
waters of San Francisco Bay, stretching from Santa Clara County on 
the south, in a north-northwesterly direction, to Point San Pablo and 
Point San Pedro, a distance of about 38 miles, its width varying from 
1 to 11 miles. Its shores are much diversified by hills and flat marshes, 
irregular, in outline, with many coves, small bays, projecting points, 
and islands. Here, on the west side of the bay, opposite Oakland and 
Yerba Buena Island, and near the Golden Gate, is the important city 
of San Francisco, and at other points are situated fishery centers, cur­
ing stations, etc., that will be more specifically mentioned in subsequent 
pages. Over a very considerable part of the bay, and particularly ou 
the east side, the watjjr is shallow, being less than 18 feet, while a large 
area bas a depth of only 6 feet or less. 

Passing through the narrows between Point San Pedro and Point San 
Pablo, we enter San Pablo Bay, a broad, shallow, nearly pear-shaped 
estuary, with rather irregular shores. Its greatest diameter is a little 
more than 11 miles, and its average width is approximately 7 miles. 
Several streams flow into it, among which may be mentioned Napa 
Creek, Sonoma Creek, Petaluma Creek, Nova to Creek, and Gallines 
Creek. It is connected with Suisun Bay on the east ·by the Strait of 
Carquinez, which is nearly 4 miles long, with a good depth of water. 
Suisun Bay is small and shallow, with the exception of tbe channels re­
sulting from the inflow of the Sacramento and San Joaquin Rivers, and 
other minor streams that enter it on the north and east. Its extreme 
length is about 10 miles; it is about half as wide, but in the east end and 
middle of the bay are many islands, several of them of large extent, 
that restrict the water area materially. 

Importance of the .fisheries.-The niarine fisheries of this region, par­
ticularly those which center at San Francisco, are very important, and 

• 



J.'lRllERIES 01'' 'rilE PACH'IC COAST. 69 

probably exceed in magnitude the combined value of all other similar 
fisheries along the entire coast of the Pacific States from San Diego to 
Pnget Sound, including those localities. In addition to the local or 
shore fishery prosecuted from boats, etc., and which of itself is a large 
industry, San Francisco is extensively interested in the pursuit of the 
cod, whale, and fur-seal fisheries, which employ large numbers of men 
and mncll capital, wllile tile products reach an aggregate Yalue of con­
siderable magnitude. The 1·iver or fresh-water fishery is of secondary 
importance, and, though not insignificant, it can not be favorably com­
pared with the immense operations on the Columbia River, or even 
with those prosecuted on streams of less consequence. Ne.vertheless, 
considerable quantities of anadromons species, and notably the salmon, 
are taken in the bays, when tbe fish are en route to their breeding­
grounds. As a whole, San Francisco and vicinity may be considered 
one of the leading fishery centers of the United States, and its possi­
bilities of development in this particular are believed to be very great. 

Because of their magnitude the fisheries of this region will be consid­
ered Reparately. 

Fishing centers.-The city of San Francisco is tlie great fishing center 
of this region and as a market and point of distribution maintains fish­
eries at other points in its vicinity. The varied character and impor­
tance of its fisheries will appear in the detailed discussions t~at follow; 
there also will be found . extended reference to the fleets of vessels and 
boats that sail from this port, or bring hither their products for sale or 
shiJlment. The New England whalers that bunt their prey in the icy 
Arctic Ocean north of Bering Strait come to San Francisco in fall and 
winter to land their catch and refit for other cruises. 

The fisheries of San Francisco have built up in the city several manu­
facturing enterprises, while the disposal of fishery products employs a 
considerable amount of capital and many people. Four firms are 
engaged in the manufacture an{l sale of fishing apparatus, and, in addi­
tion to supplying the local demand, they ship goods to other points 
along the coast from Panama to Briti~h Columbia, while occasional 
invoices are sent to the Pacific Islands. It is estimated that fully 
40,000 pounds of cotton rope and "hanging twine" of American manu­
facture are annually sold to the fishermen and canneries of British 
Columbia, while some 36.000 pounds of trap netting, valued at about 
$15,000, are exported to Panama and one or two of the Pacific Islanrls. 

The importance of San Francisco as a fi'shing and distributing center 
is best shown, perhaps, by a con~ideration of exports and imports of 
fishery products. In 1888 the exports of cured cod, canned, salt, and 
smoked salmon, other species of canned or cured fish, crustaceans, and 
shellfish amounted to $2,7t1,377. The exports of whale and fish oils 
for the same year, according to the custom-house records, aggregated 
$64,63!. In 1886 the collector of the port, Hon. John S. Hager, re­
ported the imports of "all other dutiable fish, $66,665." These :fish 
came chietly from China, and were for the Chinese trade of California. 
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The following tables show in detail the export trade of the city : 

Exports of jishm·y pt·oducts from San F1·ancisco during the year 1888. 

Countries to 
which exported. 

Codfish, 
cured. Other cured Canned salmo~. ~i .Jl~ 

fish. ~ S ~ ]'+'< 

~"'~, c 

• r:n I ~ e~. 
~ Q ~ Total 
.., 'g "' value of 
Q) ~ ~ exports . .:;..o 01 
octj .... 

Lb~. Dolls. 
Great Britain ......... . 
Australia ........ 407, 910 26, 511 
British Columbia 9, 390 607 
Bl'itish East In-

Lbs. Dolls. Lbs. Dolls. Dolls. Dolls. Dolls. Dolls. 
...... ...... 1R, 054,8012, 05-!, ~5:1 .......•.•.....•...•••... 
12,000 516 2,046,:328 210,41311,283 .•.... 44 3,265 
8, 700 470 . -- -- --- . . - .. - -- -. 50 187 5, 997 1, 534 

dies ............ 17,2501,127 7,000 390 24,690 3, 035 314 ...... 85 
French posses 

sions .....•.. •... 9, 800 571 1, 000 56 35, 498 3, 893 1, 798 372 238 447 
Germany...................... ..... . ...... ......... ......... ..... ...... 100 
tJhina . .. .. .. •. .. . 48, 450 2, 851 297, (llO 16, 878 121, 394 14, 748 296 116 164, 800 
Japan . . . • . . • . . . . • 7, 600 455 26, 380 1, 397 21, 395 2, 588 195 83 739 
Russia........................ ....... ...... ........ ...... ...... ...... 24 
Mexico ........... 12,015 722 ....... ..... 27,875 3,028 ..... 1,627 1,034 360 
CostaRica ..•.•.. 2,500 146....... ...... 23,350 2,561 ..... 845 128 108 
Ecuador...... . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 85 .•••.. 
Guatemala .. • • • .. 17, 830 1, 163 .. .. . .. .. • . .. . 4, 4!0 512 86 260 212 169 
Bouduras ............... ~----- ....... ......... .... . .... ..... 108 2:! .•..... 
Nicaragua ....... 240 16 ..•••.. ...... 1, 456 172 ...... 323 184 ....... 
San Salvador..... 1, 300 78 . .. .. • . . • . . .. 2, 075 233 .. .. .. 188 325 130 
U.S. of Colombia.. .. .. ... .... .. ...... . ...... 57,820 6, 479 177 77 .... .. 1, 606 
Chili ...................................................... __ ...... ...... ...... 7, 771 

Dolls . 
2, 05t, 353 

282,032 
8, 845 

4, 951 

7, 375 
100 

199,749 
5, 467 

24 
6, 771 
3, 788 

151 
2,40.:! 

130 
695 
954 

8, 339 
7, 771 

108, 8!3 Hawaiian Islands 264, 150

1

13, 8~8 506, 737 27, 195 163, 841 15, 189 23, 765 2, 307 6, 167 20, 372 
Other islands and 

ports........... 1, 000 57....... ...... 40,290 5, 014 2, 934 267 193 182 8, 647 
------1 -- ---- -- ----------- --- --- -------

Total. ...... 799, 435I4B, 152 858, 827 !6, 902 20, 625, 256 2, 352,218 40,093 7, 4~2 14, 8b8 201, 692 2, 711, 377 

*These consisted mostly of abalone and shrimp, the largest part being shrimp exported by the Chi­
nese to Hong kong and the Sandwich Islands. Squid is included under ''other cured fish," it being 
impossible to secure separate figures for that mollusk from the custt.rn-bouso records. 

Expol'ts of whale and fish oil j1·om San Francisco dw·ing 1R>:l8. 

Whither sent. Sperm oil. Whale and fish oil. 

Galls. Dolls. 
Australia ............................................................... . 

Galls. 
44, 510 
71,405 

Dolls. 
12,370 
12,569 
33, 128 

England .•.•...•...••••..........•..•••.•............••.•..••••................. 
France .. .. . • . . . . . . . • . . . . • . . . . . . . . . . . . • . • . • . . . . . . . . . . . . • • . • . . . . . . . .............. . 147,237 

17,067 
1, 061 
5, il02 

496 

Bongkong ..................................................................... .. 4, 876 
312 

1, 280 
99 

Hawaiian Islands................................................ 560 369 
Mexico ....................................................................... . . . 
Philippine Islands .............................................................. . 

Total .•..••..•.••.••..••..•.••..••..•••••••••••.••••.•••... 560 369 287, 078 64,634 

Monthly exports of fishery p1·oducts front San Francisco, exclusive of saltnon, in 1889. 

Month. 

January ..................... . 
February .................. .. 
March ................. . 
April .............•.•...••••. 
May ........................ . 
June .....••..•............... 
July ........................ . 
August ..................... . 
September ................. .. 
October ..................•••. 
November ..........•......•.. 
December .......•.......•.... 

Codfish. Minor species of 
fish, squid, etc. Value of Total 

Pounds. 
!;~~e~~: au:~odes value of 

Value. Pounds. Value. slHimp. exports. 
-------- ,- ------

72, 042 $4-, 292 59, 700 $3, 223 $1. 990 $13, 282 $22, 787 
95, 880 6, 050 40, 200 2, 005 1, 116 28, 398 37, 569 

113, 8-10 7, 144 28, 300 1, 522 1, 207 19, 368 29, 241 
59,790 3, 516 15, 050 778 1,105 13,682 19, 081 
66, 260 4, 046 44, 115 2, 627 1, 757 19, 508 27, 938 
37, 790 2, 080 246, ~50 14,367 1, :i80 41, 276 59, 103 
39, 460 2, 100 46, 800 2, 586 1, 615 18, 057 24, 358 
52,720 3, 201 142, 400 9, 023 2, 139 37, 914 52, 277 
54, 935 3, 491 42, 600 2, 382 1, 489 17, 203 24, 565 
57,690 3,5!5 83,150 4,665 2,217 20,183 30,610 
58, 840 3, 860 37, 750 2, 070 1, 883 11, 391 19, 204-
60,470 3, 620 28, 550 1, 563 2, 129 8, 689 16, 001 

TotaL ................. 769,717 46,945lli14.865 46,8ilf20.o27l248,951.362~ 

The exports of canned salmon amounted to 479,123 cases, valued at about $2,635,200. 
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Tlle products mentioned in the first table under the caption of" other 
cured fish" (amounting to $46,902) are composed chiefly of salted and 
dried bonito and barracuda, which, prepared in this way, {lre dark-col­
ored like ordinary smoked fish, and have a rather strong odor; They 
are mostly shipped to the Hawaiian Islanus, and are also in favor among 
Italians, Portuguese, and Chinese. ''Shellfish a no crustaceans" are 
mostly shrimp and dried abalone, which go largely to China. A con­
siderable portion is the product of the junk fishery, and includes dried 
oysters obtained on the coast of Lower California or Mexico. 

There is consiUerable "shore property" at San Francisco utilized in 
con11ection with the fisheries. The wharves, storehouses, etc., use.d for 
the marl;:et fishery will be mentioned io discussing that industry. 

There are no important fishing centers in this region south or east of 
San Francieso; a Chinese fishing camp is, however, located at Point 
Avisadero, San Francisco County. On tlle southwest side of the bay, 
in San Mateo Connty, are three other Ollinese camps; one is at Point 
San Bruno, 8 or 9 miles south of San Francisco; another is about 8 
miles farther off, nearly 3 miles southeast of Point San Mateo; the third 
is located near the mouth of Red wood City Creek. There are no fishing 
stations of special importance on the seacoast of San Mateo County, 
nor bas Santa Clara County any fishery, though it borders the extreme 
south end of San Francisco Bay. 

The fishing grounds near tbe shores of Alameda County are fre­
quented by boats from other sections of San Francisco Bay, but there is 
no point in the county from which any commercial fishery is prosecuted. 
Indeed, profitable fishing is impracticable, for the shore at low tide is 
mostly a wide stretch of uncovered mud flats with no suitable landing 
for fishing boats. 

A fine quality of salt used in the fisheries is made by natnral evapora­
tion from water brought to the salt marshes of the county from San 
Francisco Bay. It is preferred to any imported salt apd exclusivel;y used 
for fish-curing purposes. Packed in bag& holding about 120 pounds 
each, it sells for from $7.50 to $8.50 per ton.* 

1'here is a Chinese fishing camp about 2 miles south of Point San 
Pablo, in Contra Costa Count.v. Aside from this there are no fishing . 
stations in this or Solano County, except those devoted chiefly to the 
salmon fishery at Black Diamond, Benicia, and Chipp's Island, which 
will be considered in connection with the fisheries of the Sacramento 
and San Joaquin RiYers. 

Sonoma County has no important fisheries except those of Russian 
River. 

if An analysis made by W. T. Wenzell & Co., of San Francisco, showed this salt to 
consist of the following constituents: Chloride of sodium (pure salt), 99.06:J; car­
bonate of soda, .011; sulphate of soda, .012; chloride of calcium, .052; sulphate of 
magnesia, traces; oxideofiron, .002; water, .860. 
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In Marin County, on San Francisco and Richardson's Bays, are the 
important curing stations of California City and Pescada Landing; and 
north of the former, at Poin~ San Quentin, Point San Pedro, and 2 or3 
miles northwesterly from the latter, are Chinese fishing camps. On the 
seacoast tlle chief fishing centers are Fisherman's, Marshall, Hamlet, 
Tomales, and Point Heyes, on or near Tomales or Bodega Bays and on 
the line of the North Pacific Coast Railroad. Sausalito, the southern 
termi11us of this road and just across the Golden Gate from San Fran­
cisco, is an unimportant fishing point. 

Fishing grmtnds.-The fishing grounds resorted to by the fishermen 
of San Francisco and vicinity cover an immense area, and are as varied 
in character and geographical location as the fisheries prosecuted upon 
them. They will be alluded to here only in a general way, as the limits 
of this review preclude extensive details. 

Pelagic fur-sealing is prosecuted in the open ocean off the coasts of 
the Pacific States (at varying distances from the land, but generally 
110t exceeding 150 miles), thence along the coasts of British Columbia 
aiHl Alaska. Seals are also followed into Bering Sea; but this ground 
can not be legally resorted to for pelagic sealing. The Pribilof Islands 
(St. Paul and St. George) have for many years been the most important 

. gron11d in the world for the capture of fur seals. The right to take 
seals here (100,000 sldns per year) bas been controlled by the Alaska 
Commercial Company, of San Francisco, under a 20-ye:tr lease (expiring 
in 1889) from the United States Government. 

There is no systematic fishery for hair seals, sea lions, or walrus, but 
these are occasionally taken hy fishermen sailing from San Francisco 
or by natives who hunt or fish in Alaskan waters for the large firms 
having thejr headquarters in this city. Since the capture of these ani· 
mals is a mere incident of fisher,Y, so far as this locality is concerned, 
and as a discussion of the northern grounds frequented by them be­
longs more prope:r:ly to a consideration of the Alaskan fisheries, it only 
seems necessary here to mention the fact that the Farrallone Islands, 
off' the mouth of the Golden Gate, and about 23 to 27 miles distant, sea­
ward, are noted for having extensive rookeries of sea lions (Zaloplms 
californian'us and Eumetopias F:telleri), among which the southern species 
(Z. californianus) largely predominates. 

The sea-otter fishery, which is practically under the exclusive control 
of capitalists in San Francisco, is carried on about the islands, ledges, 
and in the waters of Alaska. 

Bering Sea and the Arctic Ocean north of Bering Strait are chiefly 
resorted to by the whalemen, though whales are also taken on some of 
the Pacific grounds and in tlle Japan and Okhotsk Seas. 

The Japan ground, which em braces the region "from the coast of 
Japan southeast to the Bonin Islands, across to 1650 west longitude," is 
occasionally resorted to, bnt the Okhotsk Sea is more commonly visited ' 
by whalers. and is next in favor to tlle Arctic Ocean. In the season of 
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18'39 40 of the fleet crnise<l in Bering Sea aml the Arctic Ocean; the 
others fished exclusi\",.ely in the Okhotsk and Japan Seas. Seventy­
one whales were taken by tl'l.e Arctic fleet, and 76 by vessels cruising 
on the last-mentioned grounds. 

The most noted cod-fislling grounds are the banks in the Okhotsk Sea, 
in Bering Sea, and close inshore about tile Shumagin Islands. Recently, 
in the summers of 1888 and 1889, the U. S. Fish Commission steamer 
Albatross discovered and investiga,ted large areas off the Alaskan coast 
that are excellent cod-fishing grounds, while others heretofore known 
to exist have been surveyed and their value determined by extensive 
research.* 

The shore or local fi.shing grounds of San Francisco and vicinity are 
extensi,ye and important. The region about tLe Farrallone IRlands is a 
noteworthy fishing ground, nearly 20 miles 'long, with an average width 
of about 6 miles. Over a large part of this area trawl-line fishing is 
pursued by the San Francisco market boats; the same boats fish along 
the coast so nth of the Golden Gate from April to October; their prin­
cipal ground for trawl-line fishing begins about 6 or 7 miles south of 
Point Lobos and extends to Pigeon Point, about 30 miles further 
south. Occasi~nally a boat goes as far as Monterey Bay. Between 
Duxbury Point and Bodega Head, along the coast north of the Golden 
Gate, is a favorite fishing ground for the San Francisco market fleet, as 
well as for the local fishermen; trawling is pursued here throughout the 
year. Drake's Bay is a good locality for gill-net fishing fot' smelt, her­
ring, and perch. Tomales Bay is one of the best fishing grounds on the 
coast. Russian River, about 15 miles farther north, is a salmon and trout 
stream of some importance. 

Practically the entire area included within the boundaries of San 
Francisco, San Pablo, and Suisun Ba s is fishing ground, upon which 
many species of fish, crusta,ceans, mollusks, etc., are taken, and almost 
an endless variety of apparatus and methods are employed. Over a 
considerable portion of each of these bays the water is shallow, being 
within the 6-foot curve; the area between this and the 18-foot curve is 
comparatively small, while the channel, with a,depth exceeding 18 feet, 
is extensive in dimensions and affords ample opportunity for navigation 
by "\'essels of large size as well as a suitable depth for prosecuting certain 
fisheries. At the south end of San Francisco Bay, and in coves on tlle 
west side, 10 to 15 miles south of the city, are important oyster beds, 
which will be referred to further under the head of the oyster fishery. 

The map, plate vr, sllows the principal iocalities for fislling in these 
bays at difl'erent seasons, and with various forms of apparatus. For 
this reason it'is not considered necessary to enter into greater descrip­
tive details. 

Vessels and boats.-In 1888 the fleet of fishing vessels sailing from San 

.,.. For more extensive details see vol. VIII, Bulletin U. S. Fish Commission, 1888; 
also notes on cod fishery in this review. 
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Francisco, including those used as transports in the cod, salmon, and oys­
ter fisheries, nu~bered 71, with an aggregate net tonnage of 11,820.65; 
manned by 1,451 men. Of these, 12 vessels, with a tonnage of 630.52, 
were engaged in pelagic sealing, sea-otter hunting, and the capture of 
walrus; ~8 vessels (of which 8 were steamers), with an aggregate tonnage 
of 8,278.46, were employed in the whale fishery. In the cod fisilery 
there were 2 bar ken tines, with a combined tonnage of 623.41 tons, tilat 
went to the Okhotsk Sea, and 7 vessels, of 1,075.31 tons, that fished 
about the Aleutian Islands, in Bering Sea, or acted chiefly as trans­
ports. Three sloops, averaging about 13 tons each, and three sailboats 
transported oysters from the beds in the San Francisco Bay to the city; 
two were also used for otiler purpo.ses in connection with the salmon 
fishery. In addition to the vessels a fleet of 429 boats of less than 
5 tons each are employed in the shore fisheries of this region, many of 
these being feluccas. 

THE WHALE FISHERY. 

Importance, etc.-The whale fishery prosecuted from San Francisco is 
now an important industry. Its development in the last decade bas been 
most remarkable, and is in striking contrast to tile marked decline of 
the fishery from New England ports. This clearly illustrates the ad· 
vantages San Francisco bas for controlling the industry, so long as the 
chief whaling grounds are in the Arctic Ocean, north of Bering Strait, 
along the northeastern coast of Asia, and in tile northern Pacific. 

Clark notes that there were only 3 vessels engaged in the North 
Pacific whale fishery (including the Arctic Ocean) from San Francisco 
in 1879. 'rheir aggregate tonnage was 1,4 70. In 1888 the San Franci&co 
whaling fleet numbered 28 vessels, with an aggregate tonnage ot 8,278.46 
tons, manned by 932 officers and seamen. Of these, 8 were steamers 
with a tonnage ranging, for each vessel, from ~50 to 860 tons; 14 were 
barks, averaging upwards of 300 tons each; and there were 1 brig and 
5 schooners. Of this fleet, 3 barks fished in the Okhotsk and Japan 
Seas, and all the rest went to the Arctic Ocean. The fleet included two 
"tenders," the steamer Jeanie and the bark Thomas Pope. In 1889 tilere 
were 26 vessels actually engaged in whaling, exclusive of 2 te~ders. Of 
these there were 7 steam-whalers, 12 barks, 1 brig, and 6 schooners,•the 
whole having a value, witil outfit, of nearly $940,000. 

It is as true now as in 1880 that "the interest of San Francisco in 
the whale fishery can not be measured by the number of vessels owned 
there, for almost the entire North Pacific and Arctic fleets are accus­
tomed to make that place a fitting port and the headquarters for re­
shipment of oil and bone to the Atlantic seaboard."* The facilities for 
shipment afforded by the transcontinental railroads have had a marked 
influence on the industry in San Francisco, and from being a place wilere · 

"The Whale Fishery, by A. Howard Clark, in "The Fisheries and Fishery Indus­
tries of the United States." 
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whale ships were only occasionally seen, it has become the greatest 
whaling rendezvous of the world. 

Fishermen, lay, etc.-Tile crews of the Pacific whalers are exceedingly 
heterogeneous in their make-up. l~epresentatives of nearly every State 
and ·Territory in the Uuion, of the various European nationalities, of 
Canada an<l South America, together with natives of the Pacific Islands, 
Asin, and Africa, may be fonll<l on board the whaling vessels. Togetber 
tlH'Y constitute perbaps the most cosmopolitan assemblage to be found 
in a sn~gle iudustry auywbere on the globe. 

Nationality and nativity of persons employed in the Pacific ancl Arctic tchale fishery front 
San Fmncisco in 188tl, including the m·ews on New Bedford vessels making their head­
qum·ters on the Pacific coast. 

~~~~~~---C-ou_n_t_r_y_. -----I N:tionality., Nativity. 

United States .•.•••............... 
British Provinces ................ . 
Central Amt>rica .................. . 
South America ..............•..... 
Mexico .. .. ............. : ......... . 
Norway .......................... . 
Sweden .......................... . 
Denmark .. . ..................... . 
France .......................... --~ 
Germany ...... . .............. ; ... . 
Holland . ......................... . 
.Anst.ria ........................... . 
Belg;ium ...••........ . ............. 
Italy ... . ......•..................•. 
Switzerland ...............••..•.... 
Russia ................•............ 
Spain .................•••••........ 
Portugal. ......................... . 
Afnca .......................•..... 
Clnna ............................. . 
.Japan ............................ . 
Sandwich Islands ................•. 
South Sea Islands .•••.............. 

Total ........................ . 

1, 019 
248 

3 
33 
5 

33 
46 
10 
20 
91 

7 
2 
2 
2 
1 

12 
89 
65 
' 1 
2 

38 
19 
17 

1, 765 

727 
336 

3 
34 
5 

42 
58 
11 
26 

127 
7 
3 
2 
2 
1 

16 
98 

185 
1 
2 

38 
21 
20 

1, 765 

Citizenship of native-born Arnm·icans engaged in the Pacific and Arctic 1vl!ale jishe1·y from 
San Francisco in 18"08, includiny the m·ews on New Bedfm·d vessels making their head· 
quarters on the Pacific coast. 

State or •.rerritory. 

Alabama ..... . ............ . 
Alaska . . ... : ...... ... . 
Arizona ................. . 
California ...........•...... 
Connecticut ............... . 
Delaware .................. . 
District of Columbia .•...... 

gri~Jl~a: ~ ~ ~ : ~ : : : : ~ : : :: : ~ : ::: 
Indiana ..........•.......•.. 
Iowa ....................•.. 
Kansas ............. ." ..... . 

~~~~t~~r. :::::::::::: ~::::: 
l'!iaine .........•............ 
Massachusetts ............. . 
Maryland ................. . 

~~~~~~~r ::::::::::::::::::: 
MinneRota .....••••......... 
Mississippi ................ . 

No. 

2 
2 
2 

84 
20 

3 
1 
2 

28 
4 

11 
4 
6 
5 

20 
223 

11 
12 
10 

6 
2 

State or Territory. 

Montana .•.........••....... 
New York .............•.••. 
New Jersey .........•..•.... 
New Hampshire ........... . 
North Carolina .........•... 
Ne'"ada . ...... . ............ . 
NPbraska .................. . 
Ohio ................•....... 
Oregon .................... . 
Pennsylvania ......••...... 
Rhode Island .............. . 
South Carolina · ..•.......... 
Texas ... . ................. . 
Tennessee ............•..... 
Vermont .................. . 
Virginia ................... . 
\Viscous in .....•.••......... 
Washington ............... . 

Total. ............•.... 

No. 

1 
129 

11 
4 
3 
2 
2 

23 
3 

47 
13 
1 
4 
2 
4 
7 

12 
1 

727 
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The remarkable fact that so many men from interior States have 
found their way into this fishery illustrates not only the restlessness of 
Americans, but suggests something of the manner in which crews of 
whaling vessels are collected at San Francisco and the totalla~k of 
experience of some. of the men. 

The San Francisco Chronicle of January 23, 1887, states: 

In hiring sailors and officers for whaling voyages, the services of men designated as 
shipping masters are called into requisition. Various systems are resorted to to 
obtain men. Plying with liquor of the vilest description, doling out sufficie!it money 
to enable them to keep witbin the clntcbes of the harpies who float around the Barbary 
coast and ·water-front region, and in some cases conveying desirable men into interior 
towns until the ship is ready to sail, are tbe methods in vogue. The classes of men 
composi.ng the crews are of a most heterogeneous descriptiOn; men who have never 
seen the sea, and to wbom a ship is as unfamiliar as a rbinoceros, are to be found on 
board of a w baler. 

Besides tbese classes a whaling vessel has for a crew some of the greatest drunkards 
to be found in a large city, jail-birds, and thieves. In tbis mass of humanity, gath­
ered witbin tbe confines of a forecastle, good leaven is small. The majority of those 
wbo can pull a boat at the outset of a whaling voyage are Kanakas, natives of the 
Caroline Islands, or men from tbe Azores. This class of men regard whaling as a 
profession. 

Tlw lower grades of officers, such as boat-steercrs and boat-headers, are nearly all 
colored men or Portuguese from Capo de Verde Islands. As is usual with ignorant 
persons placed in authority, their treat~nent of green hands before the mast Is any­
thing but kind. The mates an<lmasters on the vessels are, with few exceptions, Ameri­
cans, hailing from New Bedford or other Eastern whaling ports. Many instances are 
made public of the cruelty with which the sailors are treated by these officers, but 
while there are, no doubt, occasions when brutality is displayed, in most casf's tl1C 
13ailors' treatment is aggravated by their own con<lnct. ·when it is remembered that 
the crews of whaling sbips are composed partl.v of a useless set of men and partly of 
a lot of vagabonds who speedily demoralize the others, it must be conc<'(lc<l that a 
strong baJHl is required to keep order and preserve discipline. 

The statements above quoted may be a little overdrawn so far as their 
general application to the whale fishery is concerned, lmt they are jus­
tified by conditions which too frequently exist in connection with this 
industry. Still it is but just to say that much of this is unavohlable, 
and wllile otller and more commendable conditions are desirable, it will 
be conceded that any useful employment of those who otherwise might 
be idle or worse must be considered of great importance, particularly 
when this results in the maintenance of an extensive industry. 

The men are shipped on shares, as usual in tlle whale fishery, ~wd 
they receive '• long" or "short" lays, in proportion to tlleir skill and 
experience. A ronsiderable percentage of the men reship each season 
and because of their experience often receive better lays than those not 
previously employed in the fishery. But many merchant sailors or 
others are shipped who know noLhiug of whaliug; their lay is usually 
so ''long" that they must be very "lucky" to earn more than enough 
to ''square. up" at the end of the season, since the advance received 
before sailing antl "'slop-chest" charges during the voyage are gener­
ally eq na1 to or in excess of their earnings; ind-~ed, the general rule 



FISHERIES OF THE PACIFIC COAST. 77 

among the old hands is to secure all the advance possible before sailing, 
and to draw upon the" slop-chest" during the cruise as much as they 
are allowed to, for the majority of them think they will get notlling for 
tlleir trip except tile single dollar at the close of the season for " sign­
ing clear." The lay of officers, and particularly of the captain, depends 
largely upon their skill or success in capturing whales, but it is also 
influenced by the size of the vessel and the number of men in her crew; 
the lay on a large ship with a numerous crew is considerably "longer" 
than it is on a smaller craft with fewer men. 

The "lay," as stated, sh<?ws the proportional part of the catch 
received by each individual who "signs articles." Thus a one-tenth 
lay-wllich is a very" short" one-signifies that the person wllo ''signs" 
for it is to receive one-tenth of the proceeds of the voyage, while one 
who bad a one-llundred-and-seventieth lay receives only that propor­
tion of the catcll, or one-seventeenth of the amount obtained by llim 
wlto has the shorter lay of one-tenth. 

rrhe lays given to tile officers and men are generally as follows: 
Captain, -l0 to -/5 ; chief mate, -1\- to 2~; second mate, 1l 8 to 3~; third 
matL•, -,}0- to 5.10-; fourth mate, 4lo to ·lo ; carpenter, ·t~ to Tto; cooper, ·lo 
to -cb-u; cook, ·i'-0- to rto; steward, in to Th; blacksmith, -d·o to 1 ~ 0 ; 

donkey engineer on sailing ships, rio and $10 per month; seamen, 1 h· 
to 2h. The first engineer on steam whalers gets $50 per month and 
-i6 lay; second engineer, $25 per month and 1! 0 lay; and the firemen, 
Ih la,y. 

A peculiar feature of this lay system is that the men agree upon a 
certain price for the oil and bone before sailing, this price being stated 
or fixed by the owners, and ordinarily amounting to only about half of 
what the products are actually worth. Wilcox learned that the price 
agreed upon is the basis for estimating the value of whale products in 
submitting returns to the customs officials, the result being that the 
:figures are grossly erroneous. to This system of fixing prices., of course, 
makes the earnings of the whalemen much less than they actually would 
be if full market value was the bfl,sis of settlement. It is more than 
probable that if the full market value of the products was paid the lay 
wonld be proportionately "longer," so that the men would receive no 
more tllau now for their labor. 

*Writing from San Francisco concerning this matter, under date of January 25, 
1889, Wilcox stated that the returns sent in by him were made up from the books of 
owners aml agents, -and from personal interviews with them. He called attention to 
the fact that the custom-house returns placed the value of whalebone at $1.50 per 
pound, while bo gave it as $3 per pound. The former was the price agreed upon by 
the sailors in signing shipping articles for the voyage, and the latter was from 25 to 
50 cents less than Lhe market value, but used as the most correct basis for getting 
actual values after allowing for culls and shrinkage, both of which must be taken 
into account as materially ::dfecting receipts. The price of whale oil as given to 
tho custom-house was 18 cents per gallon, but it was really worth 35 cents. Thus 
there was a diJfcrenco of $55:3,:~m> in the valu~ of whale products as furnished to cu~ 
toms authorities and the corre<Jt figures, 
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It should be borne in mind, however, that the owners in fixing the 
rates take the risk of any fall in the market value of the products by 
assuring a stated price to the men. While the chances are generally 
in their favor, they may meet with a loss by a sudden decline in the 
price of bone and oiJ. It should also be taken into consideration that 
not unfrequently vessels return without having captured a single whale, 
or they may be crushed in the ice, and with their cargoes antl outfits 
become a total loss. The owners of the whaling ships, as a rule, have 
to make large advances to the men and take the risk of being reim­
bursed for their outlay at the end of the ~uyage. If the vessel is suc­
cessful, they are paid; otherwise, not; for the men are generally irre-
·sponsible and have little consideration for liabilities contracted in this 
manner. There is, as a matter of course, unstinted grumbling, but 
after Jack has had his growl, which invariably comes after settling and 
"signing clear," he looks for a ship and enlists for another cruise upon 
the first "blubber-hunter" he can find that needs a crew. 

The following, from the San Francisco Examiner (November 12, 1888), 
expresses Jack's ,·iew of it, and shows why many old hands continue 
in the business from year to year: 

"It's tough [said an old salt in explanation], but it's the usual run. I've been at 
it 8 years now, and I've grown to expect it.'' 

"Why don't yon drop the business then f" 
"Blamed if I know. You see us fellows usually sail the same old familiar course, 

no n:atter where it leads to. We growl, of course, and do some swearing, but we're 
usually back in the ice again the next season. I suppose it's because we don't know 
anything else, and because it's so hard to strike a new course." * * * 

''You signed clear for $1.50, but how rr::uch did yon owe the ship¥"* 
"Fifty-seven dollars they made it. I've been 8 years at the bnsin~ss, and I know 

enough to pull aU I can ont of the slop-chest while we are afloat. It never makea 
any difference; you only get a dollar or two when you are paid off anyhow, even if 
you never touch a rag. If the whaling bosses don't best yon on the slop-chest they 
best yon on estimating the catch. Go for the slop-chest, say I, and get a dud or two 
anyway. ~ * " 

"Here we are after a 10-months' cruise turned ashore without a copper. We've got 
to live. " * ,. We are then in the hoarding-house keeper's clutches, where the 
bunk bills run up. He tnrns ns over to the whaling master and so squares our ac­
count with advanced money, ancl so we go the round." 

The above will show that the average whaleman has a hard lot, for 
which he himself is largely responsible. His desire to ''come square," 
necessarily leaves him in the power of others. One who bas had ex­
perience in the business says : 

It is the sailors' own fau1t. The first thing they do on signing articles is to draw 
an advance-all they can get. In order to protect ourselves we are obliged to limit 

*Ordinarily there is nothing due to the seamen at settling, and they are paid $1 
each for signing the following document, which is denominated "signing clear:" 

SAN FRANCISCO, -- -, 1888. 

This is to certify that I have this clay been discharged from the bark --, --, master, by mu­
tual consent, antl in consideration of receiving my dischargfl at this port I hereby acknowle~ge the 
receipt of-- dollars in full settlement and compromise of all claim or claims I have or may have 
against the agents, owners, and master of sa.id bal'k or vessel for services rendere~ l}y me to date. 

(Signed) -- --. 
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• the advance of a foremast hand to $60. I admit that the boarding-house keepers and 

the shippers get the most of it, but that is not our fault. Then, the hands usually 
come aboard with no outfit, and during the cruise they draw heavily ou the Rlop-cbest. 
They're a sharp lot, antl if the catch is small they've usually drawn enough out to 
be ahead of the company at the end of the voyage. 

Those who are temperate, brave, ambitious, and quick to learn the 
technicalities of the trade rapidly attain promotion, particularly if 
successful, as subordinate officers, in killing whales. Such men ulti­
mately rise to responsible positions, as mates or masters, and nowhere 
can· there be found those who excel them in hardihood, determined 
bravery, seamanship, and resource in the many trying emergencies inci­
dent to their calling. Nowhere do men meet with greater peril or 
more trying exigencies, and the training they get in this adventurous 
calling develops the highest qualities of seamanship and fits men not 
only to take a prominent part in this fishery, but to rise to distinction 
in other branches of maritime enterprise. · 

Sptcies, seasons, etc.-The species chiefly sought by the San ]'ran­
cisco whalemen are the bowhead (Balcena m.ysticetus), the California 
gray (Rhachianectes glaucus), the right whale (Balcena japonica), and 
the sperm whale (Physeter 1nacrocephalus). Occasionally a humpback 
may be captured, and sombtimes considerable numbers of walrus are 
killed for their skins and ivory. 

The fishing season of the Arctic fleet is usually from about the first 
of May to the first of October, though the vessels have sometimes stayed 
later, occasionally at fearful sacrifice. In some cases vessels have been 
caught in the ice and had to be abandoned. The fleet usually reaches 
the Gulf of A nadir or vicinity about the first to the middle of May. The 
vessels cruise south of Bering Strait until the ice breaks up sufficiently 
for them to force their way through the strait into the Arctic Ocean. 
This is generally about the first to the middle of June. The whales 
enter the Arctic about the first of the month, and no effort is spared to 
come up with them.* Tb,e vessels work along the Asiatic coast in the 
early part of the season, because the "leads" are usually most favor-

"Wben the whales enter the Arctic they follow up the American shore into the 
northeast as fast as the ice breaks up. They go, nobody knows where, but it is sur­
misetl into the great basin at the mouth of the Mackenzie River. But the eastward 
of Point Barrow is a dangerous region; there may not be a cake of ice in sight, yet a 
sudden change in the wind may bring up the pack in a twinkling. No places of re­
treat are at hand, for the water is shallow inshore, hence ships, if caught, woul(l 
most likely be pushed high and dry on the beach. Ships of much draft drag their 
keels in the mU(l if thoy go so far to the eastward. Oue of the greatest dangers in 
Arctic whaling is this going east of Point Barrow. Yet the steamers and many sail­
ing vessels venture there at every opportunity. Franklin's Return Reef is the far­
thest limit, though in 1886 si;eamers reached Barter Island and aimed at Herschel's 
Island, 450 miles from Point Barrow. Hall they gone there, however, they would have 
been shut in for the winter. (From advance sheets of "Arctic Alaska and Siberia," 
by Herbert L. Aldrich.) Published in Outing for November, 1889, 
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able there, but they push across to Point Barrow as soon as the ice 
opens enough to permit them to go eastward . 

. From the time of entering the A.rctic until Point Barrow is reached, 
generally about August 1, the chief occupation (it is considered a pas. 
time) is hunting walrus, immense herds of which are sometimes met 
with on the ice floes, particularly near Cape Serdze-Kamen. This 
period of six or seven weeks is called "between seasons" or the ''sum­
mer season," and unless walrus are found it is generally devoid of 
profit or excitement. Occasionally whales are met with and in some 
seasons many have been taken in the western Arctic. 

The Arctic season, properly speaking, is from the middle of August 
to the first of Oetober, for during this time nearly all whales are cap­
tured. What with the frequent hairbreadth escapes of ships and men 
from dangers that beset them in ice, fogs, etc., and the adventures met 
with in killing whales, this is a period filled with excitement. 

Aldrich gives the following graphic account of !Jis recent experience 
on a w!Jale ship while ou a passage from San Francisco to the Arctic 
ocean: 

"Blow!" "blow!" came down from the crow's nest late one afternoon after we had 
for days tacked tllis way ai~d that on the lookout for whales, and incidentally also for 
"leads" through the ice pack, for wo were in Bering Sea. It had been a long passage 
from San Francisco; not a sail had we seen for 52 days. No wonder, then, that we 
rejoiced when suddenly five sails hove in sight. But this spasm was overshadowed 
by a new excitement. It was a whale-the first whale! Every man was electrified. 
The boats were made ready to ''lower away," but the whale was in too much haste to 
wait to be caught, and disappeared in the ice. 

On the evening of tho 28th of May a sail was sighted at the south and in the morn­
ing there were six more. We recognized them a'l part of the fleet that had gone 
eastward in hopes of getting north along the Alaskan coast. They had fonnd the 
solid ice-pack as far south as St. Paul's Island, so returned. With them came news 
from ships at the south, the two chief items being that twenty-one whales had been 
caught and that the Stamboul bad been stove, not so seriously, however, but that she 
could be repaired. 

This was the slowest getting anywhere I had ever experienced. On the 1st day of 
May we were 100 miles below Cape Navarin. A week later we were off the Cape. 
Then we pressed forward and went perhaps 50 miles, but only to be beset in the pack 
and remain 3 days without moving a ship's length, except as the current carried us. 
Then a northwesterly gale carried us back below Cape Thaddeus. Four or 5 days 
later the ice opened sufficiently to allow of making an attempt to work northward, 
and in 2 weeks we had only gone about 100 miles. During these 2 weeks we had sailed 
north and drifted south, sailed south and drifted llorth; in fact, gone in every direc· 
tion. One current carried us to within 60 miles of Anadir River, while another car­
ried us off to the eastward. Finally the current settled down to a general northerly 
flow and carried us in a northerly direction at the rate of from 2 to 12 miles a day. 
Local currents occasionally interfered. Thus the 1st day of Jnne each ship lay tied 
up to a big cake of ice, and of the vessels nearest us, the Hidalgo, which was east­
southeast in the morning, was carried to south by east by night. The Abmm Ba1·ker 
was carried from north by east to northeast by north, and the Northern Light from 
west half north to southwest by west. 

To be bothered like this is au everyday experience to an Arctic whaleman, and it 
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is a small part of what he mu~t submit to. A contrary current may bold him in the 
pack wbile·ships about him make sail au<l bead for the whaling grounds. Or while 
he is wearing ana tacking about, waiting an opportunity to continue his cours~, be 
is harassed by the feeling that perhaps other ships have got through the ice some­
where else ana found whales. Possibly he may be within easy eailing of a passage 
through the ice-as it was afterward learned we seventeen ships were-but not know 
it. He is always in danger of having his ship stove, and must be prepared at any 
moment, day or night, to fight clear of ice or flee from a threatened pack or approaching 
floe. These conditions come uearer the proper ones for spoiling a good temperament 
than any human being ought to be tempted with. Even the patient Job of old would 
have been sorely tried had he been an Arctic whaleman. To hang week after week 
on the verge of getting somewhere is far more trying to the patience than one could 
imagine who has not experienced it. 
·An experience of Captain Cogan, of the Hunter, in 181:!6, is typical of what exertion 

a whaleman will make to prosecute and complete his voyage. In going through the 
Gulf of Anadir be broke a piece out of the Hunter's cntwater, but did not deem it 
necessary to stop and repair it. When off St. Lawrence Island be was caught in a 
whirlpool, had the rudderbead nearly twisted ofl', and two of the pintles holding the 
ruduer broken. It was necessary to make this <hmage good, when he started on again. 
When off Icy Cape he struck bottom JCe, knocking in six timbers 6 feet from the 
keel forward of the fore chains. This caused a socions leak, but by running all 
pnwps and. !Jailing he got at the break and stopped two-thirds of the flow. Turning 
ahont be went into Kotzebue Sound, behind Cbamisso Island. The ·wind bas a rake 
of 10 or 12 miles there, yet it was the last retreat at hand. Nearly everything in 
the sl.lip was la~d on shore. The spars were then unshipped and made into a 
raft, which was firmly anchored at both ends with the two anchors and then weighted 
down and steadied with casks of water. A strong southeasterly gale carne up, wak­
iLg it necessary to nn<lo all this work. But when all was again quiet the raft was 
rebuilt, and wiJ.h this as a wharf the ship was hove down so that the keel could be 
reached, and the leak thoroughly repaired. Before things were stowed down again, 
another southeaster came on, bnt it was too late to do any damage. Up to the time 
of this wisbap the Hunte1· had not caught a whale,. but less than three months after­
ward she weut into port with eleven whales. ("Arctic Alaska and Siberia," by Her­
bert L. Aldrich.) 

The season in the Okhotsk usually begins about the last of May to the 
first of J"uly, and continues to the latter part of October. The whalers 
enter the sea as soon as the ice permits; occasionally they have con­
tinued there until near the close of November, though in imminent dan­
ger from the new ice. Vessels have on rare occasions ''wintered in 
the ice, in order to tak'e advantage of the late and early seasons." The 
whaling season on the "J apau ground" is commonly from l\Iay to 
November, or essentially the same as in more northern regions. In late 
years, however, the whale fishery from San Francisco has been prose­
cuted chiefly in the Arctic Oceau and the Okhotsk Sea. 

It is common for vessels to ":fit away" and sail on voyages in the I 
late autumn or early winter. The chief object is to have their crews on 
board and well traiued before the Arctic season begins. They cruise 
in the Pacific and occasionally make profitable captures, though, as at 
rule, few whales are taken in winter. "Leaving port the whalercruisest 
for a while in the tropics under easy sail hunting for sperm whales, 
winding up for a holiday at the Sandwich Islands, or some other island 
port., before the ship's hea(l is turned north ward." 

II. M is. 27 4--6 
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Boats ancl apparat'ltS of capture.-A full description of the boats and 
apparatus would occupy more space than is availal>le; therefore for de­
tailed in formation reference is made to the admirable treatise by James 
Templeman Brown on'~ The \Vhalemeu, Vessels, and Boats, Apparatus, 
and Methods of the Whale Fishery" (Yol. rr, section v, "Fisheries and 
Fishery Industries of the United States," pp. 218-318.) 

The typical whaleboat propelled by oars and sails is still in favor and 
universally employed. Tllat it has held its own in this age of innova­
tion and invention is. sufficient evidence of its excellent qualities and 
the high degree of specialization which it attained many years ago. 

In 1882, according to Browu, a very noticeal>le iunovation was sng- · 
gested by Lieut. Commander Z. L. Tanner, U.S. Navy, who is now in 
command of the U. S. Fish Commission steamer Albcttross. 

During the "season" in the Arctic calms ·or lig·ht winds are often 
prevalent, a.nd at such times it is difficult and generally impossil>le for 
sailing ships to reach the vicinity of whales seen many miles distant. 
Without steam launches the only available course is to row the boats 
to the point where the whales are seen, which is frequently a distance 
of 8 or 10 miles from the ship. The desire to reacll them in ad vance 
of others, or before they disappear in the ice, prompts the crews to put 
forth every possible effort, the consequence usually l>ein that the men 
are exhausted with pulling before they come up with tile whales, and 
thus are often more or less unfitted for the arduous and dangerous duty 
of effecting captures, and the still more lal>orious task of towing dead 
whales to the ship. 

The thought occurred to Captain Tanner that under such circum­
stances a steam whaleboat ·could be most effectively used to tow the 
other boats rapidly to the scene of action, so that tile men could begin 
their work in a fresh and vigorous condition, with much greater assur. 
ances of success. In like manner the whales and boats could be towed 
to the ship by the launch, or, if more con-venient, the ship could be 
brought to the whales. The idea was a good one, and but for the 
peculiar condition~ under which the fishery is prosecuted complete suc­
cess would doul>tless have been attained. 

The firm of I. H. Bartlett & Sons, of New Bedford, made the first 
experiment with steam. launches (building one in 1882), and otllers soon 
tried them. These boats were built in New Bedford at an average 
cost of $1,250. They l1ad oak frames and cedar plank; were sharp aft 
like a whaleboat, and were fitted with coil boilers of the Herreshoff 
pattern; the screw propeller was amidships, and so arranged that it 
would fold into the keel whenever it was necessary to go upon a beach 
or ice. The dimensions were as follows: Length, from 30 to 32 feet; 
beam, 71 to 8 feet; depth, 4 feet. The first one built was 28 feet long 
and 7 feet wide. 

So far as can be learned the use of these launches bas been to some 
extent discontinued. It was soon found in practice that the service 
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actually performed was small compared with the extra expense for cost 
of building and hire of engineers to run them, added to which was the 
time cousumed 111 making necessary repairs to engines, etc. While in 
good condition they were often of great service in towing boats and 
whales in moderate weather, but frequently they were out of repair 
when most needed. Mr. Aldrich, however, mentions the steam-launch 
upon the ship he sailed on in 1887, and frequently refers to its employ­
ment in killing whales. 

The toggle harpoon, the hand lance, the whale gun, aud the explosive 
bomb lance are the apparatus chiefly relied upon for killing whales. 
These have been so fully and so frequently described by others that it 
is only necessary to briefly mention them here. 

The necessities in the Arctic whale fishery have led to the invention 
of bomb guns. The tendency of whales in northern regions is to dive 
under the ice after being struck, and this is little to be wondered at 
when ice .floes are usually near on all sides. With the old methods 
of whaling with harpoons and hand lanc~es it was difficult and often 
impossible to kill whales quick enough to prevent their escape. This 
resulted in the introduction of guns and the shooting of explosive 
bomb lances into whales, which are now usually killed in a very short 
time by a well-directed shot. Two kinds of guns are used. One of 
these, the" Pierce gun," is commonly called a ''darting gun." "Were 
it not for this kiud of gun," says Brown, "ice-whaling could not be 
successfully pursued." This consists of a stockless gun barrel, which 
holds the powder and bomb, attached to the harpoon in such a manner 
that when the iron enters a whale the gun is discharged, drivipg the 
bomb deep into the animal. 

A shoulder gun is also in favor, and is generally used in conjunction 
with the hand-thrown toggle harpoon. After a whale has been "fast­
ened to," at the first opportunity a bomb lance is shot into him, and 
this is contiuned on every favorable occasion until he succumbs. 

Methods of capture, preparation of products, etc.-The greatest care 
i~ exercised in apvroaching whales, for these animals have grown shy 
from being hunted so much, and tlw least noise will make it impossible 
to get near them. Whenever there is wind the boats get to wind ward 
and then sail down upon a whale, and the utmost silence is preserved 
uutil the harpoon is thrown, when the sheets fly off and "Starn all!" 
is the order to the men waiting with oars ready to drop them into the 
water and drive the boat astern beyond the reach of the whale's flukes, 
that otherwise may sweep round with terrible force and smash a boat 
into splinters. 

The followiug, from the pen of one who has recently (1887) partici­
pated in the Arctic whale :fishery and personally witnessed its methods, 
may be appropriately quoted here: 

The day was bea,ntifnl, and the captain and 1 embraced the opportunity to make 
the round of the nine ships at anchor. \Vheu ou the extreme northern ship a whl:l>le 
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was "raised" or seen coming leisurely along the edge of the shore ice. The news 
spread like wildfire, and in a few minutes thirty or more whaleboats were flitting 
about, each endeavoring to get as near as possible to the spot where the whale would 
next rise to spout. 

When he rose a boat darted an iron, but it did not hold. At the next rising an­
other boat attemptetl to hit, and also failed; but the third boat made fast to him. 
It was a grand sight to see the whale make a lunge and start seaward, towing the 
boat after him at a terrific pace. He went a mile or two, then wheeled about and 
mac'.e a ~traight line for the shore ice. Another boat was soon alongside to bend on 
more line to the nearly exhausted tubs of the first boaL. 

All the cap:ains became so excited and interested in the chase that they longed for 
some of the fun ; so four of them took the Hunter's steam launch, I accompanying 
tlwm. As soon as we reached the shore ice I saw the whale spout behind a long point 
of ice. It wonl<l have taken a IJoat a considerable time to sail there, but we steamed 
around it and, before I could comprehend the situation, were alongside the monster. 
It seemed incredible that sue~ a powerful creature could be killed. With Captain 
Cogan at the llelm, Captain Sherman with a darting gun, Captain Kelly with a shoul­
·aer gun, and Captain Winslow and myself as ballast, we bore down on him, fired 
two bombs into him, and rushed past just in time to escape a sweeping blow from llis 
powerful taii. 

It is disappointing to see a whale, for most pictures represent him as :.;tanding up 
like a buoy or posing with his tail on top of the water. The real fact is that only 
the top of the head about the spout hole and a small piece of the back are seen, and 
perhaps the "flukes" or, in common English, the tail may take an occasional sweep 
in the air. When as near as we were, so t,hat we could look down iuto the water 
upon the creature, his great size could be partially comprehended. 

It seems to be the duty of every man in the boat when the whale is struck to yell 
. at the top of his voice. Even where there is dignity to be kept up, a certain amount 

of this has to be doue. In the midst of the shouting was heard the mutlled ''boom," 
"boom" of the two born us, and the whale rolled over dead without a struggle. I 
staid aboarq. the Lucretia tllat night to see the whale cut in. 

As soon as a whale is killed the vessel gets nuder way anu sails to him, taking 
him on the starboad side in front of the gangway. With a steamer, as in this in­
stance, this is very easily done, but a sailing vessel may find it necessary to maneu­
ver son1e time before getting the conditions right for work. l<'irst, a strong chain or 
hawser is secured around the flukes. This runs through the hawse pipe and is firmly 
fastened to the forward bitt near the windlass. Then another chain is secured to one 
fin, and it is with this second chain that the whale is managed. 

The carcass runs fore aud aft, the head being aft, and the fin in front of the gang­
way. With sharp cutting spades a man cuts through the blubber, circling around 
the wllale from the extremity of the mouth toward the tail, corkscrew like. He cuts 
down to the "lean." By hauling on the fin chain the carcass rolls, and the "IJlau­
ket piece" of blubbertears itself off, aided by the cutting spades. When the whale 
is rolled quarter over one lip comes uppermost. A tackle is fastened to this, then it 
is cut off, hoisted on deck, anu dropped into the "blubber room," as the space he­
tween decks from the mainmast to the forecastle is called. All hoisting is done by 
t.he windlass, and in most of the vessels power comes from a donkey engine. The 
blanket piece is started again and the whale rolled half way over. The throat is then 
uppermost. This in turn is cut off and deposited iu the blubber room, then the other 
lips rolled up and removed. By this time the blanket piece becomes unwieldy in its 
length, so another hold is secured close down to the carcass [by llooking on another 
tackle], and the strip of IJlubber, perhaps 15 feet long and 6 feet wide, cut oft' and 
dropped iuto the blubber room. 

The most difficult part of Lhe whole operation is now at hand, and that is to cut off 
the" head" or upper jaw, which contains all the whalebone. A false or careless move 
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might destroy hnnclre1ls of dollars' worth of bone, or, possibly, cause the loss of the 
whole head. A chain is carefully drawn through a hole cnt between the scalp bone 
and the tough blnbher about the spout hole. The backbone is choppeu nearly through 
near where the blanket piece was started, then by a jerk of the tackle the weight 
breaks tberemainderand theheadishauleu on ueck. There wasonceawhalingcap­
taiu who dh;jointed the head instead of chopping it off. My whale's head contained 
about 2,500 pounds of whalebone, and as the price of bone was $3.50 a pound at that 
time, it can readily be seen how anxious a whaleman must be when cutting in until 
be gets the head on deck. HeadFi contain over six hunch·ed slabs of bone, and in a 
largo whale like this the pieces range in length from 12 feet, or a little over, down to 
a fPwinches. For convenience in working each ship has a 1

' cutting stage" of planks 
tl1at hangs owr the water in front of the gangway so that the men can stand nearly 
over the whale. His from this that the work is done, and it wae here that I stood 
to see the whole operation. 

\Vith the head cut off, the rest of the cutting in is easy and simple. The blanket 
piece is peeled off in strips about 15 feet long, until a point near the flukes is reached. 
There the backbone is disjointed. The final bani brings on deck the ftnkes with 
the blanket piece. The carcass either floats off or sinks. These bla.nket pieces 
of blubber are cut and torn off the whale in the same manner that the peel is cut 
and torn off an orange when paring it. Frequently the natives are aboard, and work 
is done slowly in order that they may have an opportunit.y to cnt off as much as pos­
sible of the lean meat. The ctltting in was a novelty to me,'but the work of the 
natives was more entertaini~g. They had six canoes crowded in near the whale, 
a111l the instant there was a lull in the procedings, a man from each would clamher 
onto the carcass, splash about in tlw blo?d and water, and slash away at the meat 

• with villainous-looking knives. They worked like heroes and yelled like fiends. 
Some worked with their hands under water, and most of them were knee-deep in it 
all the time. One fellow lay almost :flat on his stomach and burrowed in under the 
blubber in advance of the cutters. His feet were flying about dangAronsly near 
keen-edged knives, but he did not get cut. 

\Vhalemen still observe the old sperm-whaling custom of lustily shouting "Hur­
rah for ilve and forty more I" when the head or last piece of blubber is landed on 
deck. Bnt this shout is not because the work is all done. Early the next morning 
the try-pots were set to working . . First, the blubber was cut into "horse pieces" 
about a foot square and 2 feet long, then ''minced," that is, cut into thin slices to 
facilitate the trying out of the oil. The blubber theu goes in the pots, and after the 
oil is boiled the remains ofthe blubber have become hard and brittle, hut are pressed 
to get the last dregs of oil; then these "scraps " are used for fuel, and they make a 
hot fire. This night the sun barely dipped below the horizon at midnight, but when 
<larkness does interfere with a trying-out, a lot of scraps are pnt into a wire basket 
and lighted, making a "Lug light,'' which is equal to a pitch-pine torch. The oil is 
slowly baled from the try-pots into a cooler, and after running through two or three 
is pumped into casks and stowed down into the ho1cl. This whale made 120 barrels 
of oil. ("Arctic Alaska and Siberia," by Herbert L. Aldrich.) • 

While the method of trying-out described above is the orthodox one, 
and the old-timed ''try-pot." and scrap :fires are still in most common 
use, an improved plan of trying out the blubber by means of steam 
digesters bas been adopted on some of the steam whalers. 

When boiling the men usually ba.ve watch and watch, each watch 
working 6 hours and resting 6 hours. Ordinarily the Arctic whale­
men arrange so that one watch has 8 hours on deck one night and 4 
hours during the next day, while the other watch gets the 8 hours" be­
low" at night. 'fhe change or alteration of watches that occurs every 
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night by the introduction of the" dog-watches" makes the matter even, 
so that each watch has the 8 hours oft' duty eacli alternate night. 
But when whales are raised no regard is had for the" watch below," 
and all hands tumble out and are on the alert when the cry of "There 
she blows!" resounds through the ship. While the trying-out proceeds, 
the boat-steerers improve all chances they get to put their boats in 
order and to arrange harpoons, lines, etc., for another capture. 

The bone is by far the most valuable portion of a baleen whale and 
receives special attention. Some of the ~mall schooners bunt for bone 
only, and make no attempt to save the blubber of whales captured by 
them, but give this away to larger craft, if any chance to be IlCar. Such 
vessels are called "bone-hunters." When the head of a bowhead or 
right whale bas been hoisted on deck, the whalebone is taken from it by 
cutting into the gun1s, to which the baleen is attached. As a rule the 
gums are taken out in sections, each of which has ten slabs of bone; 
these are thrown into the hold, and later the· bone is scraped, washed, 
and packed away in a condition ready for market. 

A correspondent of the New York Herald of November 6, 1887, writ­
ing from Bering Strait, under date of October 7, makes the following 
remarks concerning a noticeable feature in whalebone taken that year: 

Another feature of the whaling this season has been the amount of white whale­
bone taken, and in nearly every instance, if not all, it has been found in the bulls of 
70 to 100 barrels. Whether it is a peculiarity of the sex could not be learned. Many 
whalemen have believed it to be a freak of nature, but witlt as many cases as have 
occurred this year there must be some specific cause for it. 

Despite the bard work of cutting in, trying-out, and cleaning bone, 
the slipping about on greasy decks, and the unsavory odors from the 
try works, these occasions are generally the gala days of the whaleman's 
life, for be bas a " share " in every gallon of oil and every pound of bone 
that goes into the hold. But when the sun b::~s turned on her southward 
course, the short Arctic summer is passed, and gales of autumn come 
with icy chilliness, quickly freezing every drop of spray that flies, when 
''young ice" is forming and the ship is perhaps scudding away to escape 
the danger of being caught helpless in its grasp, then trying-out be­
comes a serious and uncomfortable duty that it would be difficult to· 
keep men engaged upon were it not for the personal interest each has 
in the proceeds. 

Tenders.-The employment of steam-whalers, the ordinary require­
ments of the trade, and the dangers which beset the wbalemen in the 
fall, when the vessels are liable to l>e nipped and crushed in the ice, have 
made it expedient to employ " tenders" to carry supplies to the Arctic 
fleet and to bring home such part of the catch as it is most convenient 
to send by freight. This usually consists of bone, which is the most 
valuable and the least bulky part of the products. Rendezvouses have 
been established at Point Hope, in about 68° north latitude; at Point 
Clarence, in about 650 north; and at Point Barrow, in latitude 70° 20'. 
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HOISTING IN A HEAD OF WHALEBONE. 
(From Aldrich's "Arctic Alaska and Siberia.") 

CLEANING WHALEBONE. 
(From Aldrich's "Arctic Alaska aml Siberia.") 

PLATE XI. 
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The tenders generally reach the fleet early in July and bring home the 
first fruits of the fishery late in .August. They also bring the first news 
from the fleet, which is awaited with much anxiety, as indicating what 
the season's catch may be. 

The tenders are usually large vessels. In 1888 the steamer Jeanie 
(86:3.95 tons) aml the sailing bark Thoma,s Pope (226.86 tons) were ten­
ders to the Arctic fleet. 

In the tables which follow, giving the names, tonnage, catch; etc., of 
the San Francisco whaling fleet, and also tile New Bedford vessels that 
rendezvous at that port, it will perllaps be noticed that some of the 
ships brought in oil and no bone, while other~ reported only bone. This 
is in part due to the fact that a portion of tile catch had been shipped 
home in the tenders, though some of the vessels, particularly the schoon­
ers, do not save anything except the bone. Sometim(}.."l sperm oil taken 
on the winter's cruise in the Pacific, before entering tile .Arctic, consti­
tutes a part of their cargoes. 

In good seasons the tenders often bring home very valuable cargoes, 
but at other times they have little return freight. In 1888 the steam 
tender Jeanie brought home 2,800 pounds of bone and 75 barrels of 
sperm oil from the Hunter. The Thomas Pope returned with the follow­
ing quantities of bone from the vessels named: Abram Bat·lcer, 2,300 
pounds; Helen Mar, 300 pounds; J. A. Howland, 4,400 pounds ; JJ,fary 
and Susan, 700 pounds; Ocean, 4,100 pounds; Reindeer, 3,600 pounds; 
Rosario, 5,600 pounds; Young Pkmnix, 2,300 pounds. 

Trade.-It occasionally happens that the whalers obtain furs by bar­
tering with the natives. The Eskimo are said to be very fond of trading. 
They often visit the whalers in their kaiaks, and bring anything they may 
have for sale. Fox skins are tbe principal furs obtained iu this manner 
by whalemen, and the quantity is seldom large. About 50 to 60 pelts 
are occasionaily secured. In 1888 the bark lVanderer brought home 40 
fox skins and the pelages of 48 lynxes, 2 bears, and 10 otters. 

Dangers.-No class of men are exposed to greater or more diversified 
peril than the Arctic whalemen. Comparatively recent years have wit­
nessed most appalFng disasters to the .Arctic fleet. Many vessels have 
been nipped; some ha.ve been deserted by their crews tllat succeeded 
in reaching safety on other ships, but in far too many instances the 
men had no escape and finally succumbed to starvation or the rigors of 
an Arctic winter. Shipwrecks, .'' stove boats," etc., with all their at­
tendant horrors, are commonplace events in the wh£tleman's life, and 
pages might be filled with the most startling recitals of disaster and 
suffering. 

Financial 'result~, catch, ctc . ..:._The catch, upon which depends the 
financial results of the whale fishery, varies exceedingly from year to 
year, the fluctuations being ,.due to many causes, but clliefl.v dependent 
upon the movements of ice and whales in the .Arctic. .A successful 
season may be followed by one that is specially unfavorable, and vice 
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'l'ersa. Nothing is more uncertain, and it is impossible at the begin· 
ning of a season for the most experienced to tell how it will turn out. 
There is also the utmost diversity in the fortunes of individuaJ vessels. 
One ship may return "clean," without a gallon of oil or pound of bon~, 
while another will arrive heavily laden with a cargo worth tens of 
thousands of dollars. 

The season of 1885'was one of the most successful ()f recent years. 
Many vessels did well, and some made very large stocks. The season of 
1887was also remarkable for a big catch and some extraordinuryvoyages, 
notwithstanding the early reports were unfavorable. On November 15 
th·e San Francisco E.xarniner made the following statement: 

An official report of the whaling vessels for the season shows that a total of 300 
whales have been taken. The catch of the 39 now in port shows a result of 32,a34 
barrels of oil, 544,:~52 pounds of bone, and 550 pounds of ivory. The Ocean brought 
450 barrels of oil and about 11,000 pounds of bone. Tbis will bring the value of the 
total catch to nearly $2,000,000. * 

Among the fortunate vessels was the steam-whaler Orca, which ar­
rived at San Francisco October 25, 1887. It bad the bone and oil of 
28 whales, and might have caught others if there bad been any more 
room on board. As each whale is worth $5,000, it will be seen that the 
Orca made a gross return to its owners of $140,000 this season. The 
next best catch to that of the Orca was made in 1880 by the 1lfary 
and Helen, of New Bedford, which caught 27 whales. The steam-whaler 
Thrasher was reported to have taken 25 whales by October 2:J, 1887. 

In 1888 the whale fleet consisted of 58 vessels, including tenders, of 
which 5 vessels cruised in the Japan and Okhotsk Seas, 3 in the South 
Pacific Ocean, and 50 in Bering Sea and the Arctic Ocean (of which 11 
were steam-whalers), the catch being 16,371 barrels of oil and 325,050 
pounds of whalebone. 1:he number of whales taken by the entire fleet 
reached 202, against 360 the previous year. 

The catch for the season of 1889 was very light compared with pre­
vious years, and several vessels came home" clean," while others had 
only a small amount aboard. The details are shown in the tables. It 
is sufficient to say here that the fleet numbered 28 vessels from San 
Francisco and 23 from New Bedford, a total of 51, carrying I, 765 officers 
and seamen; 40 of these cruised in Bering Sea and the Arctic Ocean, 
while the others fished exclusively in the Okhotsk Sea and on the Japan 
ground. Only 71 whales were taken by the Arctic fleet, while 76 were 
captured on the Okhotsk and Japan grounds. 

From the foregoing it will be seen that the financial results of the 
San Francisco whale fishery are important factors in the business of 
the city and make this industry one of the most important maritime 
enterprises of the port. 

*This includes, of course (as for 1885), the catch of the New Bedford fleet., which, 
together with the San Francisco fleet, made the 39 vessels alluded to. 
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The details of tbe whale fishery in 1888 and 1889 are given in the fol­
lowing tables, in which the San Francisco and New Bedford fleets are 
shown separately : 

The San F1·ancisco 1chale fleet in 1888. 

Name of vessel. 
n;g. 1 ,.~;~, I~::' Whaling 

gronnds. I 

Products landed. 

sperm of '':bale of Value. 
j oil. OIL bone. 

Ga~~?nsl G!lllona IPonndsl 

--------- - -- ----- -

Balrona ............. . Str .... ..1 389 67 45 Bering SPa and 32, 000 ~2. 000 $77, 200. 00 

Beluga a ............. Str. ... .. 
Gram!)US ............ Str .. .. .. 
Jeanieb............. St1· .... . . 
Jesse H. Freeman . . . . Str .•... . 
Narwhal............. Str .... .. 
Orca . ........ . .... ---- ~ Str ..... . 
Tbrasherc ........... Str .... .. 
l3oumling Billow. . . . Bark . . . . 
Coral a . ............. Bark .. .. 

Emma F. Harriman . . Bark ... . 
Eliza................. Bark .. .. 

Francis Palmer ..... . Bark .. .. 
Helen Mar ........... . }{ark . . . . 
Hunter .............. . Bnrk .. . 
John and "Winthrop .. 
John P. West ....... . 

Bark .. .. 
Bark ... . 

Northern Light .... .. 
Sea Breeze ......... .. 

Bark .. .. 
Bark .. .. 

StamlJOnl ............ .. Bark ... . 

Thomas Pope b .. . • • • . Bark .... 

40fl. 49 
250.26 
86::!. 95 
359. ~0 
38!1. 67 
462. 39 
B43. 01 
227. 83 
343.48 

366. 10 
281. 7i 

200. 16 
308.13 
3:!7. 38 
321.38 
335.64 
365.42 
307. 24 
247.42 

215.67 

Arctic Ocean. 
45 ..•. do . . . . . . . .. . . . . . . . . 28, 350 18, 000 63, 922. 50 
42 . .. . do . .. .. ............ 7,260 5,000 17,541.00 
17 . . ilo . ..............•. . ... . .............•........ 
45 ... . do . . . . • . . . . . . . . . . . . 5, 558 4, 213 14. 584. 30 
46 ... do ....•........... . 21,9:10 10,000 37,66;}.00 
44 .... do ................ 53,550 35,000 123,742.50 
42 . .. . ilo ......... . ...... . 11,175 8,000 27,911.25 
32 .... do .. .. • . . .. 6, 300 3, 500 12, 705. 00 
37 Okhotak and 3, 721 15, 750 6, 000 25, 559.05 

Japan Seas. 
37 ... do .. . . .. . .. .. .. . . .. 11, 025 3, 500 14, 358.75 
38 Bering Seaaml 449 12, (iOO 14, 000 46, 6.i6. 95 

.Arctic Ocean. 
35 .... do ........ . ....... . ......................... . 
38 .. do ......... . .............. ··1 300 
42 .... do .. . .. . . .. 2, 362 l:i, 750 14, 800 
16 ... do .. .... . .. 1,102 6, 772 ........ 
38 . ... do . .. .. .. . .. .. . . .. 7, 875 5, 000 
40 ... do ......... .... .... 5, 512 3, 500 
30 .... do . ....... . 14,962 13,000 
B7 Okhotsk and 450 7, 056 4, 000 

.Japan Seas. 

900.00 
51,211. 60 
2, 976.30 

17, 756. 25 
1.2, 429.20 
44,236.70 
14, 717. 10 

11 Bering Sea and . .. .. • .. .. ........................ . 
Arctic Ocean. 

Wanderer d .......... Bark .... 288.13 40 .... do.......................... 50 150.00 
Alton e .............. Sch ...... ' 84.39 21 .... do ......... .... .. . . 1, 260 2, 000 6, 441.00 
James A. Hamilton .. Sch ... .. 73.91 20 ... do .......................................... . 
JaneGrayf ........ Sch ...... 107.07 20 .... do ............ . ............................. .. 
Rosariog ............ Sch ...... 141.25 23 .... do .......................... 12,787 38,361.00 
Inoh ................. Sch ...... 1 92.94 22 1 .... do ......... ........ ......... 6,100 1H,300.00 
Hidalgoi ............ Brig ..... ~:_::_~- .... do ......... ___ ~~~~~ 12,654.50 

Total ..................... 8, 278. 46 932 .. . . . . . . . . .. . . .. 8, 084 266, 525 194, 750 681, 979. 95 

The New B ec{(ord whale fleet l'endezvonsing at S ttn Fmncisco in 18'38. 

Belvedere ............. 

Lucretia ............. 
William LewiR . ...... 
.Abraham Barker .... 
.Andrew Hicks ....... 
.Alaska .............. 
Bertha .......... . .... 
Charles \V. Morgan .. 
Cape Horn Pigeon . .. 

Fleetwing ........... 

Josephine ........... 

James Allen . ........ 

a 50 fox skins in cargo. 
b Tender to the fleet. 

Str ...... 339.37 

Str ...... 275.81 
Str ...... 332. 04 
Bark ... . 361.00 
Bark .... 287.96 
Bark . .. . 323.00 
Bark .... 168.51 
Bark .... 298.06 
Bark .... 201.42 

Bark .... 311.15 

Bark .... 365.32 

Bark .. .. 330.98 

c 500 pounds of walrus ivor.v landed. 

45 

45 
41 
40 
37 
29 
27 
35 
31 

35 

37 

20 

d40 fox skins, 48 l.fnx: skins, 2 bear skins, and 10 
otter skins in cargo. 

e 400 pounds of walrus ivory landed. 

Bering Sea and . . . . . • • . 18, 900 7, 500 $29, 115. 00 
Arctic Ocean. 

.. .. do.................... 4,725 3,000 10,653.75 
. ... do ........................................... . 
.. .. do ......... . ....... 3,150 ....... 1,10250 
.... do . .. .. . .. . 1, 890 17, 325 14-, 300 50, 003. 25 
.. .. do .......................................... .. 
.. .. do ............................................ . 
.... do .. .. . .. . . 4, 252 12, 285 4, 500 20, 138. 35 
Okhotsk and 27, 562 9, 700 38, 746. 70 
Japan Seas. 

Bering Sea and .... . . .. .. .. .. . . . .. ............... . 
.Arctic Ocean. 

Okhotsk and 26, €75 9, 000 36, 336. 25 
Japan Seas. 

South Pacific 9! . . .. . .. .. 51. 70 
Ocean. 

f .Abandoned at sea; vessel picke!l up. 
g Killed 36 walrus, yielding 6,00G-poun<ls of hides 

and 110 pounds of ivory. 
h Vessel lost; crew a:werl. 
i 300 pounds of walrus ivory landPd. 
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The New Be(lford whale jteet rendP,zrousing at San Francisco in 1888-Continued. 

-----------
Products landed. 

I 
Net No.of Name of vessel. Rig. 

1
tonnage.

1 
crew. 

Whalin!!' 
grounds. c·f of~g~l'le Po~rls Gallons~~ . 

sJ~~l:m oil. bone. 
Value. 

Jacob A. Howland.-~ Bark .. --1 

Lancer .............. _ Bark ... . 
La;roda ......... · ... _ Bark .. .. 

Lydia ................ Bark ___ _ 

Mars------ ......... . 
Ocean ........ __ .. _ .. 
Ohio .............. .. 
Ohio2d ............ . 
Heindt'er ...... ____ .. . 
Sea Ranger ... _ .... .. 
Triton ______ ..... .. 
'l'amerlane. _ ........ _ 
William Bay lies . _ .•. 
Mary and ~usan .... . 
Yonn~ Phmnix .... .. 
James .Arnold ...... . 

Niger ............... . 

Bark ... . 
Bark .. .. 
Bark __ .. 
Bark .. __ 
Bark .... 
Bark ___ _ 
Bark .. .. 
B:trk ... . 
Bark .. -­
Bark __ .. 
Bark ... . 
Ship ... __ 

Ship .... . 

.Alexander .. . . . .. . • .. Brig ..... 

_I 
337.41 

280.75 
352.29 

313.28 

243.44 
274.32 
195.37 
344. 93 
339. 62 
259.46 
251.60 
353.87 
308.83 
311. 01 
337.63 
328.55 

391.11 

128. 88 

40 BeringSeaantl ....... 
1 .Arctic Ocean. 

36 .... do .......... _ .. ___ _ 

--- -
17, 010 J 14,400 $49, 15:3. 50 

7, 088 
~. 420 

8, 700 28, 580! 80 
a, 762. oo 391 Sonth Pacific 5, 300 

Ocean. 
38 Bering Sea and 1.>, 000 5, 400 ~1, 450. 00 

i 

.Arcttc Ocean. 
34 .... do......... ...... 14,175 -10,000134,061.25 

~~ :: ~ :~~ ::: ~:: ~:- :::::::: . -~~;,_ ~~~. -~~·- ~~~. -~~: ~~o._ ~~ 
39 .... do-------- -------- 7,560 5,700 19,746.00 

~~ 1:~::~~ ::~:::::: :~~::::: --~~·-~:~. -~~·-~~~- 36,461.25 
37 .... do . . .. . .. . . 1, 575 .. .. . . . .. . .. .. .. . 866. 25 
23 .... do .. .. .. .. . 2, 205 ................ _ 1, 212. 75 
40 .... do . . .. . .. . . .. .. . .. . 21, 127 13,000 46, 39!. 45 
40 .... do ................. __ ....... 700 2, 100. 00 
40 .... do ..................... ___ .. 2, 300 6, 900. oo 
37 South Pacific .......................... . 

Ocean. 
36 BeringSeaand ........ -------- ................ . 

.Arctic Ocean. 
25 .... do ........................................ . 

Total ..................... 8, 946.97 1, 054 ................ 15,316 225.777 130,300 478, 345.75 

The San F1·ancisco whale fleet in 1889. 

Name of vessel. 

-Bala:ma ........... . 

Beluga ................ .. 
Grampus ............. .. 
Narwhal .. - ............ . 
Orca ................. __ 
Thrasher .............. . 
Jesse H. Freeman ..... . 
W andert'r . . . . . . ...... . 
Bounding Billow ......•. 
Eliza .................. . 
Helen Mar ............ .. 
Northern Light ........ . 
Huuter .............. --
Sea llreeze ............. . 
James .Allen ........... . 
Thomas Pope* ........ --
Coral .................. . 

Rig. 

Str .. _ .. 

f'tr ... .. 
Str .... . 
Str ... .. 
Str .... . 
Str .. .. 
Str .... . 
Bnrk .. . 
Bark .. . 
Bark ... 
Bark ... 
Baric .. 
llark .. 
Bark .. . 
Bark .. . 
Bark .. . 
Bark ... 

Stamboul ............... Bark .. . 
JohnP. West ........... Bark ... 
Emma F. Harriman ..... Bnrk ... 
JohnandWinthrop* .... Bark ... 
Hidalgo............ .. .. . Brig ... 

Rosario ............ .... . Sch ... . 
LaNinfa .............. .. Sr.h ... . 
Mary H. Thomas ...... . 
J:tne Gray ............ .. 
.Alton .................•. 

Sch .. .. 
Sch .. .. 
Sch ... . 

James .A. Harniltont .... Sch .. .. 

I Products landed. 
No. of 

Net ton- No. of Whaling grounds. whalesl-------,----
nage. crew. taken. ~~_l~~f.s ~Fb~~:: Value. 

389.137 

409. 49 
250.213 
389.67 
462.3!) 
343.01 
359. 80 
288. 13 
227.83 
281. 71 
308.13 
365.42 
337.38 
307. 24 
330.98 
215.52 
343.47 

247. 4~ 
335.61 
366.10 
321.38 
165. !)6 

141.25 
119.91 

93.08 
107. 07 
84.39 
73.91 

45 Berinp: Sea. and 
.Arctic Ocean. 

7, 088 

45 . ... do............. 2 7,781 
42 ... do............. 2 5,198 
46 .... do............. 8 22,1380 
44 ... do............. 4 8,253 
42 .... do............. 12 27,405 
44 ... do............. 2 2, 331 
40 .... do............. ~ 1,922 
32 ... do.------------ .............. . 

5, 32-! $20, 866 

4, 571 
5,125 

14,216 
4, 244 

18, 691 
2, 748 
1, 045 

18, 576 
19,452 
57,180 
17, 648 
74, 237 
10, 252 
4, 303 

38 .... do............. 1 4,095 1,600 7,037 
38 ... do . . .. .. .. .. .. . 2 5, 0 10 5, 200 19, 646 
40 .... do.......... .. 3! 9,450 7,215 28,217 
42 ... do ... ·.......... 1 5, 513 3, 210 13, 064 

!! ldL:i~~:L: :::;:: :!:::! ;:::: -::::: 
pan Seas. 

37 ... do............. 13 18,00016,700 30,151 
38 .... do ............. 11 23,13:25 8,000 36,414 

~~ :iiJL--~~~~:~~~~: ::::~:. :~~~-~~~: .::·-~~~: ::~~·:~~~ 
Arctic Ocean. 

23 . .. do . . .. .. .. . .. . . 3, 150 3, 150 11, 939 
22 .... do . . . .. .. .. . .. . 1 315 2, 100 7, 26:l 
22 .... do ....... _..... .. .... _ 1, 500 5, 100 
20 .... do ............. 1 3,150 1,600 6,669 
21 .... do ......... _ .. _ . .. .. .. . .. .. . .. 1, 900 6, 460 
20 ... do ........................................... . 

Total ................... ___ 7, 66G. 21 933 .................... ---go- 228.03ljl32,939 540~ 

* Tenders to the fleet. t Lost in 1889. 
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The New Bedjol'd wll ale fleet rendezvousing at San Francisco in 1889. 

--- -- ------ No. o-f , Products landed. 

Name of vessel. Rig. to~~~e . ~~~~~ Wl1aling ~rounds. whales -- - - --
taken. G0~.l~~l.s ~fb~~:. Value. 

----- -- 1- ------1 

Belveclf're ............. Str .. 

William LPwis ......... Rtr .. 
Andrew Hicks ..... . .. . Ba:·k . 
Lancer................ Bark. 
L:1goda ................ Bark. 
MarA .......•...•.••.. . Bark . 
William BaylieA . ...... Bark 
Jacob A.liowland ..... Bark . 
Josephine ............ . ,llark .

1 

RP!ndeer .•.•.......... Hark. 
Allee Know leA. . ....... Bark 

~~~~~r_r~ ~~~-~-e_r_:::::: I ~~~~ : 
Tamerlane . . .. . . .. .. . . Bark. 
Ocean . . ... . .•. . .. . ... Bark . 
Sea Ranger ............ Bark 
Lydia ...•.............. Bark 

339.37 

3:\2.04 
287. !16 
280.75 
352.59 
243.44 
308.83 
337.40 
365.321 
339.6:! 
287. 64 
361.26 
251.60 
353.87 
274. 32 
259. 46 
313.28 

45 Bering Sfla and 
.Arctic OcE>an. 

3,780 3,850 $14,564 

41 .... do ........•.... 3 5,513 5,000 19,150 
37 . .. do............. 2 3,800 12,920 
36 . ... do . . . . . . . . . • . . 2 4, 694 4, 205 16, 128 • 
39 .... do .... .. .•.•.. 1 1,600 5,440 
3t . .. . do ........••...••••••.......•. . ................ 
40 .••. do ..••.....•... 1 5,513 5,000 19,150 
40 .••. do ..••......... 4 9,765 6,200 24,Rb8 
37

1

l .... do. .....••••.. 1 1,8!l0 1 1,400 5,4!J7 
31 . ... do ....•..•..... 3 9,450 7,700 29,8fi6 
35 .... clo ............. 1 1,575 1,300 5,0:14 
40

1 

. . do . ............ 1 3,938 2,700 10,715 
37 . .. . do . .......•.....•... :.......... 200 080 
3:l .... do...... . ..... . 1 2,016 1,700 0,566 
3! .... clo . ............ 1 2,635 2,000 7,900 
31 ... . do ..•.....•..•. 2 4,725 3,000 12,043 
38 OkhotRk :mO. Ja. 12~ 23, 940 7, 200 33, 817 

I" pan SeaA. 
CapE>HornPigeon ..... Bark 201.42 31 . ... do ............. 14~ 30,210 10,000 47,834 
CharlesW. Morgan .... Bark 298.06 35 . .. . do............. 6 18,900 6,000 27,771 
Alaflka .•.....•......... Bark. 323.00 29 .... do ............ . 8

1

31,500 10,000 46,283 
Alexander............. Brig 128.88 25 Bering Sea and ....... . .. . ......•...•...•....•.. 

Lncretiaa ..••..••.•••. Str .. 275.81 45 ·--~11;~i-~-~~~~~----· .•••.....•.......••.....••....••. 
Ohio2da .......•••••. Bark. 344.93 39 .... do ..••....•••...•............................. 

Total .........••..•••••. 6,86o~ 832- .................... 67Tl6o~m 83,455 ~ 

a Lost in 1889. 

THE COD FISHERY. 

General conside'ra,tions.-San Francisco is the only port on the Pacific 
coast of the United States from which this fishery has been prosecuted, 
and even there its importance bas declined materially in recent years. 
The most prominent causes of decline are (1) lack of demand in domes­
tic or foreign markets;* (2) the keen eompetition of Eastern producers, 
who send quantities of Atlantic cod to the west coast; and (3) the 
tendency for capital to seek investment in the more promising salmon 
fisheries of Alaska. 

Historical ret'iew.-Tbe history of the Pacific cod fishery is interest­
ing, and is replete with characteristic examples of the business enter­
prise of the West, as well as illustrations of the professional skill and 
indomitable energy for which American fishermen have always been 
noted. The establishment of this fishery on a commercial basis is a 
prominent instance of what may be accomplished by seizing upon 
opportunities that accident has shown to exist. Previous to 1863 all 
of the salt-cured cod and smoked fish used on the Pacific coast were 
the products of the Atlantic fisheries, and were brought across the 
Isthmus or shipped around Cape Horn. The transportation charges 

*See discussion of this under bead of" Markets, transportation, etc.," page 107. 
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' were high, and the product was often injured or entirely spoiled in 
passing through the heat of the tropics. Dried cod was, consequently, 
difficult to obtain on the Pacific coast, and always expensive to the 
consumer, while dealers frequently suffered severe loss by being com­
pelled to throw consignments of fish into the bay. 

lr_1 1857 Capt. Matthew Turner, master of the brig Timandra, 120 
tons, sailed from San Francisco with au assorted cargo for Nicolaevsk, 
on the Arnoor River. He was detained, however, for three weeks at 
Castor Bay, at the bead of the Gulf of Tartary, because the Amoor 
Hiver was full of ice when he reached the Asiatic coast. While the 
vessel lay there waiting, anchored in 3 fathoms of water, the crew began 
fishing over the rail with hand liues, simply as a pastime. They were 
surprised to find plenty of cod, averaging about 2 feet in length. Cap­
tain Turner had not previously seen codfish, but some of his crew were 
familiar with the species, and he, knowing their market value at San 
Francisco, appreciated the importance of the discovery and became 
interested in the fishing. Two years later Captain Turner made another 
trip to the Amoor River. Reaching Saghalin Island, off the Gulf of 
Tartary, he began fishing for cod and found them very abundant. 
Only enough were taken for ship's use, however, for he was not provided 
with the means to cure more. 

In 1863 Captain Turner once more sailed in the Timandra to Amoor 
Hiver. But this time he went prepared to catch and cure some cod on 
bis return voyage. Besides fishing gear, he carried 25 tons of salt. 
Returning he stopped to fish at the Gulf of Tartary. Cod were plentiful 
at first, and 10 tons were taken in a few days, and salted in kench. But 
suddenly the fish disappeared and none could be caught. Then the brig 
ran down the coast to southern Kamtchatka, where fish were found in 
abundance, and excellent success was met with on the first day. The vessel 
lay near the rocky coast, and on the second day, during the prevalence 
of a dense fog, both anchors were lost. This mishap compelled Captain 
Turner to abandon fishing and to leave the coast; he reluctantly sailed 
for home. His fish sold at San Francisco for 15 cents per pound, and 
bis voyage would have been notably profitable if the loss of anchors had 
not interfered with obtaining a full fare. This was the first occasion that 
salt cod were landed on the west coast from Pacific fishing grounds. 

In 1864 Captain Turner sailed in his brig on a cod-fishiDg voyage. 
Thus the Timandra was the first vessel to engage in this industry from 
Pacific ports. On the same grounds visited the previous year a fare of 
100 tons of codfish was obtained, and the voyage was remunerative. 
The same year the schooner Alert made a trip to Bristol Bay, Alaska, 
in pursuit of cod. Her voyage proved a failure, for she took only 9 
tons of fish. 

Captain Turner states that since he made his voyages to the Gulf of 
Tart:uy, as related above, no American vessels have gone there to fish 
for cod. His success, however, had a very decided effect upon the cod-

' 
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fishing business in theN orth Pacific, and in 1865 six vessels sailed from 
San Francisco to the Okhotsk Sea in pursuit of cod. These were the 
first American vessels to visit that region on cod-fishing trips; and 
their sailing evidenced a resolution to begin the business upon a broad 
commercial basis. 

But Uaptain Turner, who seems to have possessed the spirit and 
enterprise of a pioneer or discoverer, determined to look for cod-fishing 
grounds nearer home. Not disheartened by the ill success of the Alm·t 
ill 1863, he sailed for Alaska on the schooner Porpoise, of 45 tons, 
March 27, 1865, and arrived at the Shumagin Islands May 1. He began 
fishing the same day. Cod were abundant and close inshore. As a 
result, he returned to San Francisco on July 7 with a fare of 30 tons of 
fish-somethiug less than a full cargo, which might easily have been 
secured, only for the desire to market the catch in advance of the arrival 
home of t110 Yessels that had sailed to the :fishing grounds on the Asiatic 
side of the Pacific. This was the :first fare of cod from the Shumagin 
Islands, a locality since famous in the annals of the Pacific cod :fishery.• 

The cod-fishing fleet of 1864 was composed wholly of rather small­
sized schooners, most of which were originally built in New England 
for the Atlantic :fisheries, but had sailed around Cape Horn to find em­
ployment in the business of the Occident. It is remarkable that one 
of those that crossed the Pacific, sailing about 5,000 miles from home, 
was only 20 tons, a mere boat in which to make such a voyage, and to 
return loadetl "nearly decks to the water." Following are the names 
and tonnage (in round numbers) of the fleet: Equity, 63 tons; Flying 
Dwrt, 84 tons; H. L. Ruggles, 75 tons; J. D. Sanborn, 71 tons; ~Mary 
Cleveland, 91 tons; Porpoise, 45 tons, and Taccon, 20 tons. 

The Okhotsk Sea fleet all secured full fares and returned in safety. 
The fish were small, averaging only about 3 pounds each when dry. 
But in those early days they were in demand, and sold for from 12~ to 15 
cents per pound~ a price that gave remunerative returns and the prom­
ise of future success for the :fishery. There was no Jack of cod, and even 
with the method of fishing with hand lines over the vessel's side then in 
Yogue no difficulty was experienced in filling moderate-sized schooners 
in a reasonable time. 

During the years succeeding the events narrated the Pacific cod 
fishery bas been subject to many fluctuations, changes in methods, etc., 
until, in 1889, it employed the smallest fleet that has found occupation 
in it since the catching of cod became a recognized industry of the 
west coast. These changes are discussed in detail elsewhere; it is 
only necessary to say here that among them may be mentioned the em­
ployment of larger vessels, the discovery of new :fishing grounds where 
somewhat larger fish can be taken, the establishment of :fishing stations 

"The statements given above concerning the early history of the Pacific cod fishery 
were obtained by Wilcox from Captain Turner, to whom we are indebted for mauy 
interesting facts not heretofore published. 
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on shore, and the adoption of the method of dory fishing. Following 
is a tabulated statement, obtained by Wilcox, of the number of ves­
sels employed each year since 1864, the aggregate tonnage (in round 
numbers), and the total amount of cured (dry) cod taken, showing at a 
glance the .fluctuation in these elements of the fishery: 

I No. of .Aggre- Tons No. of .A.ggre- Tons 
Year. vessels. gate of dried

1 
Year. vessels. gate of dried 

tonnage ~I tOJmagP cod. 
---------I 

1865 ..•.• -- 7 449 350 1878.-- ..•. . 21 2, 232 1, 984 
1866 .•••.••. 16 1, 689 1, 040 1879.--.- ... 10 l, 559 2, 345 
1867 .• - ..••. 20 2, 083 1, 572 1880 .. - ...• . 8 1, 597 1, 80! 
1868 .. -. -- .. 10 1, 502 1, 013 1881 . -.----. 8 1, 597 1, 591 
1869 .••.. - .. 21 2, 669 1, 720 if? 13 2, 383 1, 861 b~ •••••••• 

1870.-- ..•.. 24 3, 376 2,109 1 83.- .... -. 17 3, 260 2, 580 
1871 ..•..•.. 16 2, 224 1, 286 1884.- •.. -- 16 3, 513 2, 433 
1872 .....•. 7 79J 500 1885.- ...••. 12 2, 347 2, 061 
1873 ..••.... 12 1, 274 916 1886.-- .. --. 11 2, 41R 1, 846 
187-! ....••• . 8 606 635 1887 ..•.. - .. 8 1, 704 1, 693 
1875 . - ..• - 9 8!7 8~0 11?88.- ...•.. 8 1, 581 1, 580 
1876.-- .. -- 13 1, 3871 1, 2fi31 1889• - •••••. 4 941 784 
1877 •.•..... 16 2, 276 1, 250 

* T~ese figures are given by Alexander, and include only the fleet actually engaged in fishin~. 
Resides these the schooner Czar, 137 tom<, was employed as a tender to the shore fishing stations m 
..Alaska, carrying men and material there in the spring and l.Jringing back the fish taken. She is, 
therefore, essentially one of the cod fleet. Tho amount of fio~h transported by her is given on page 100, 
and is additional to that stat~d above. The ~chooner Ung~. 19.18 tons, was also employed as a tender, 
running between shore statwns. The combmed tonnage 1s 1,097.68 tons, and the fish aggregate 1,274 
tons. 

The following statements give the name, rig, tonnage, dates of sailing 
and return, fishing ground, and number of fish caught for each vessel of 
the San Francisco codJfishiug .fleet from 1880 to 1888: 

Name, t·ig, tonnage, dateB of Bailing an£lr·etut·n, jiBhing gt·oundB, catch (in number) of fish, 
etc., of the San Fmncisco cod-fishing jf.eetjr01n lcltl0-88. 

Name of vessel. Fishing grounds. No. offish 
taken. I 

R"g Tonnage Date of · Date of 
1 

• (net). sailing. return. 
--- --- -------1---------1----

1880 . 

..Alfred ..Adams . . . . . . • • • • • • . . . . . . . . • • • . • . . . . . . Mar. 16 May 8 Shumagin Islands .... 
Do ........................................ May 17 .Juno 25 .•.. do················-
Do......................... ...... ...... .. .July 3 Aug. 16 .••. do ................ . 

Wild Gazelle . . . . . . . . . . . . . . . . . . Sch. 108. 76 .A. pr. 8 ..Aug. 23 .•• do ................ . 
Do ...... ........••••...... . Sch. 114.48 Sept.ll Oct. 23 .... do ................ . 

.A.rago ..............••........ Sch. 176.50 May 2 Sept. 20 Okhotsk Sea ......... . 
Pa~e ......................•••. Sch. 109.68 May 8 Sept. t .... do ................ . 
Gleneoe....... .. • . . • •. . . . . . . . . . Brg. 169. 59 May 1 Oct. 28 .•.. do ................ . 
Fremont ............•.......... Rkn. 328.3~ May 6 Oct. 10 .••. do ......•..•.•..... 
ConRtitution.................. .Ekn. 276. 82 May 8 Oct. 28 .••. do ..•.............. 
SanLuis ........•.............. Bkn. 275.61 May 17 Oct. 4 .••. do .••.•..•....•.•.. 

1881. 

.A !fred .A. dams .........••.........•...••...... 
Do .................. ..................... . 
Do ...................................... . 

WildGazelle .................. Sch. 108.76 

~~;~~-:: :: ::::::: ::: ::: :::::: : : ~~k: i ~~: ~~ 
Constitution................... Bkn. 276. 82 
Glencoe .................•...... Brg. 169.59 
Fremont ....................... Bkn. 328.31 
San Luis....................... Bkn. 275. 61 

1882 . 

Mar. 21 
.June 7 
.July 26 
.Api·. l 
Apr. 23 
.A.pr. 27 

... do .... 
..Apr. 29 
Apr. 30 
May 6 

May 21 
.July 19 
Sept. 18 
..Aug. 28 
Sept. 12 
Sept. 11 
Oct. 17 
Oct. 15 
Sept. 18 
Oct. 15 

Shumagin Islands ... . 
. ... do ................ . 
. ... do ................ . 
..•. do ................ . 
.... do .......••........ 
Okhotsk Sea ........ . 
... do ................ . 
.... do ...•••. ..•....... 
.... do ................ . 
..•. do •.....••......... 

..Ariel ...... ····················~ Sch. 94. 35 Mar. 18 .Aug. 18 Shumagin Islands ... . 
Wild G:tzelle ................. Sch. 

Do ......................... Sch. 
Do ......................... Sch. 

108.76 ... do .... May 16 ..•. do ................ . 
108. 76 J nne 2 July 28 . . . do ... " ...••••••.... 
108.76 ..Aug. 12 Oct. 2 .... do ..•••••.•.....•.. 

42,000 
52, 000 
45,000 
87, 000 
62, 000 

125, OuO 
60,000 

120, 000 
220, 000 
165, 000 
225,000 

1, 203,000 

52,000 
51,000 
51,000 
75,000 
68,000 
90, uoo 

185,000 
103, 000 
201, 000 
185, 000 

1, 061,000 

49,000 
60, 000 
83,000 
60, OOQ 
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Name, rig, tonnage, date~ of 8ailing ancl return ,jishing grounds, catch (in number) of fish, 
t'lc., of the San Franci8CO CO(l-fishing fleet from 1880-88-Coutiuned. 

-----,--------------
Name of ve!;sel. 1'. jTounago 

.Jg., (net). 
Date of 
sailing. 

Date, of 
return. Fishing grounds. No. offish 

taken. 
1---

1882. 

Pa~e ............... .... .. 
O:weral Miller ............... . 
II. L. Tiernan ................. . 
Da!;hinl-( Wave ............... . 
Adrianna ..................... . 
Isabel .................... ... . . 
Tropic Bird .................. .. 
Ara_go ........................ . 
San Luis ...................... . 
nlencon ....................... . 
. Fremont ...................... . 
Con:ltitution ................. .. 

1883. 

~~}I 
Sell. I Sch. 
Scl1. 
Sel1. 
Brcr 
ScG': 
Bkn. 
Brg. 
Bkn. 
Bkn. 

Wild GM.ello . .. .. . .. .. .. . .. . .. Sch. 
Do ......................... SelL 
Do ......................... Sell. 

w·. II. Stevens .............. . . . 
Dashing \Vave ................ . 
John Hancock ............. .. .. 
Franci~ Alice ................. . 
Rouauza ... ......•...........•. 
Tropic bird ................... . 
Isabel. ........................ . 

~~~~0- ::::::~::::::: ::::::::::: 
San Luis ..................... .. 
Constitution .................. . 
Glencoe ....................... . 
Fremont ..•....•.....•.••....•. 
Una .......................... . 
Czar .......................... . 

1884. 

Dashing Wave ............... .. 
John Hancock ............... .. 
Wil<l Gazelle .................. . 
Helen W. Almy .............. . 
Hera .......................... . 
Arago ................... .. ... . 
Isabel ...................... .. 
W. H. !\[oyer ................. . 
Tropic Bird . . .. ............ .. 
Jane A. Falkenlmrg .......... . 
San Luis ................. ... . 
Constitution ................. .. 
Fremont .........•............. 
(}lencoe ..........•.•.......... 
Franci~ Alice ................. . 
Czar ...................... . ... . 

Do ........................ . 
Do ................. : ...... . 

1885. 

Czar .......................... . 
Do ....................... .. 
Do ...................... . 

.A.rago . . ....•.............. 
Dashing \Vave .............. .. 
John Hancock .. .. .. ......... . 
I~abel. .................... . .. . 
Ilelon \V. Almy .............. _ 
Constitution .................. . 
Tropic Bird .................. .. 
Francis Alice ................. . 
Ran Lnis ..................... .. 
Fremont ...................... . 
Jane A. Falkonburg .......... . 

Soh. 
Sch. 
Sch. 
Sell. 
Sch. 
Brg. 
Sch. 
Sch. 
Sch. 
Bkn. 
Bkn. 
Brg. 
Bku. 
Sch. 
Sch. 

Sch. 
Sch. 
Sch. 
Bk. 1 
Sch. 
Sch. 
Scb. 

BB~~-~ .,.,. 
Bku. 
Bkn. 
Bku.

1 

Bkn. 
13r~. 
Sch. 
Sch. 
Sch. 
Sch. 

Scl1. 
Sch. 
Sch. 
Sch. 
Sell. 
Sd1. 
Sch. 
Bk. 
Bkn. 
Brg-. 
Sch. 
Bkn. 
Blm. 

Bkn.l 

109. 68 
108. 78 
142.76 
141.46 
95. ;,8 

175.69 
172.31 
176.50 
275.61 
16!J. 59 
3:!8.:H 
276.82 

Mar. 20 Au_g. 24 Shumagin Islands .. . 
do .... (Lost.) ....................... . 

Apr. 5 (Ashore.) Shumagin Islands .. .. 

~lay 8 ,July 6 ... do ............... .. 
Apr. 29

1 

SPpt. 19 .... do ............... .. 

:\lay 12 Sept. 1 Boring Sea .......... .. 
.Apr: 28 S"pt. 25 .... do ............... .. 
Apr. 15 Sept. ~8 Okhotsk Sea ........ .. 
Apr. 29 Oct. 9 .... do ................ . 
~lay 4 Oct. 17 .... do ................ . 
May 6 Sept. 28 .... do ............... .. 
May 13 Oct. 13 .... do ............... .. 

31, 000 

60, 000 
54, 000 
50,000 
82, 000 

111,000 
185, 000 

72,000 
204,000 
140,000 

1, 241, 000 

108.76 }[ar. 20 .June 14 Shumagin Islands .. .. 85,000 
108. 76 June 21 Aug. 3 .... do................. 90, 000 
108.76 Aug. 15 (Lost ................................ . 

139. 4! 
141. 46 
167.62 
125. 2ti 
128.70 
172.31 
175. O!l 
176.50 
369.47 
275.61 
276.82 
Hi9. 59 
328.31 
197.22 
137.13 

141.46 
167.02 
108. 76 
298. 59 
369. 47 
176.50 
175.69 
256.50 
172.31 
295. 10 
275. 61 
276.82 
:!28. 31 
169. 59 
125.26 
137. 13 
137. 13 
137. 13 

L\ug.19) 
Apr. 21 .July 27 Shumagin Islands .. .. 
~fay 7 SPpt. 21 .... do ............... .. 
Mar.

1 
29 Aug. 2~ Bering Sea .......... . 

... do ....... do ........ iw ............... .. 
Apr. 14 ... do ........ do ............... .. 
Mar. 29 .. do do ................ . 
Apr. 2 Sept. 19 ... <lo .............. .. 
Apt·. 16 Oct. 5 Okhotsk Set• ........ .. 
Apr. 20 Oct. 19 .... do ... ............. . 
Apr. 24 Oct. 15 .... do ................ . 

.. .do Oct. 6 .... do ................ . 
Apr. 25 Oct. 27 .... do ................ . 
.Apr. 28 SPpt 19 .... do ................ . 
Apr. 30 Oct. a .... do ............... . 
Oct. 3 Nov. 10 Shumagin !~lands ... . 

77, 000 
44,000 
75, 000 
60,000 
52 000 
s!.l: ooo 

105, 000 
96,000 

188, 000 
150, 000 
150, 000 

95,000 
186, 000 
118, 000 

60, 000 

], 720, 000 

Mar. 22 .Aug. 25 Boring Sea...... . • • • .. 85, 000 
. .. do July 27 , .... do ................. 96,000 
Sept. 19 (Lost.) .... do ......................... .. 
Apr. 2 Sept. 5 .... do................. 185,000 
Apr. 9 Oct. 3 Okhotsk Sea.......... 135, 000 
.Apr. 11 Oct. 7 do .. .. . .. .. .. .. .. .. 80, 000 
Apr. 13 Oct. 4 .... do................ 9.0, 000 
Apr. 18 Oct. I) .... do .... .. . ... .... .. !JO, 000 
Apr. 20 Oct. 6 .... do .. .. . .. .. .. .. .. .. 82, 000 

.. do Oct. 3 .... do . .. .. ...... .... .. 130,000 
Apr. 26 ... do ........ do................. 90,000 
.. .do Oct. 6 .... do .. .. . .. . .. . .... . 10!, 000 

~~~ ; £~~: 2~ ·: ::~~ ::::::::::::::::: 1!~:~~g 
Oct. 25 .. .. .. .. . .. . .. .. .. .. .. . 40, 000 

.Mar. 23 .Jnno 14 Bering Sea............ 102,000 

.Jnne 25 Ang. 14 .... do................. 97,000 
Sept. 16 ~ov. 5 .... do................. 50,000 

137. 13 Mar. 12 
1:37.13 May 8 
1:n. 1:1 .July 19 
176. 50 Mar. 27 
141.40 Apr. 1 
167.62 Apr. 1 
175.69 Apr. 1R 
298. 59 .Apr. 18 
276. 82 Apr. 22 
172. :n I Apr. 25 
125.26 Apr. 28 
275.61 Apr. ao 
32!l. 31 May 2 
295. 10 , May 3 

Apr. 20 
June 30 
Sept. 9 
Sept. 11 
.June 11 
Aug. 2 
Aug. 27 
Sept.' 5 
Oct. 9 
Sept. 18 
Aug. 10 
Oct. 16 
Oet. 8 
Sept. 25 

1

'1.6:22, 000 

Shumagin Islands ..... -- 68,000 
.... do .................. ' 120, 000 
. ... do.................. 98,000 
. ... do.... . ............. 50,000 
.... do.................. 100,000 
. ... do ........ --"·...... 64,000 
. ... do ..... ...... ...... 85,000 
Bering Sea............ 182,000 
Okhotsk Sea .. .. .. .. • 120, 000 
Bering Sea .. .. .. .. .. . 79, 000 
Sluumtgin Islands..... 35, 000 
Okhot&k Sea.......... 118, 000 

.. .. do................. 135,000 

.... do...... .. .. .. . • . . .. 120, 000 

I 1,374, 000 

l 
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Kame, rig, tonnage, dates of sailing and teturn,flshing gronnlls, catch (in nwnZ.er) of fish, 
etc., of the San Fmncisco cod-fishing fleet frorn 1880-tltl-Continueu. 

Name of vessel. 

1886. 

Czar •..•••..•.•.•.....•....... Sell. 
Do ....••....••............. Sch. 
Do ........•••.............. Sch. 

Isabel .......•••..........•... Sch. 
Francis A\ic(~ .................. Sch. 
John Ha1woek ................. Sch. 
Helen W . .Almy . . . . . . . . . . . . . Bark 
Fremont ..................... Elm. 
Constitution ..•..•............ 1 Hknj 
SanLuis .................... Bku. 
J11ne .A. l<'alker; burg . . . . . . . . . . . Bkn. 
DaR bing Wave................. ticb. 

Do ......................... Scb 
.A.rago . • • . . . . . . . . . . . . . . • . . . . . . . ::5ch. 

1887. 

John Hancock ..••••.........•. 
It>abel. ..................... ,_ .. 
Dashing Wave ..•.........•..•. 
Arago .••..................•.. 
Czar ••••••.••.•..••.•....•..... 

Do .•••.••.•.•..........•. ,. 
Do .•.....•..........•..... 

Constitution .... : . ........••••. 
Fremont ............••..•...... 
Jane .A.. Falkenburg .......•... 

1888. 

Sch. 
Sch. 
SelL 
Sclt. 
Scb. 
Sch. 
Sch. 
Bkn. 
Bkn. 
Bkn. 

137.13 Apr. 1 
137.13 June 13 
137. 13 Aug. 28 
175.69 Apr. 1 
12:i. 26 Apr. 3 

~~J: ~~ 1. ~~~-. ~~. 
3~8. 31 Apr. 23 
276.82 May 4 
275.61 May 9 
295. 10 May 21 
141.46 June 1~ 
1 ~1.46 Mar. J.1 
176.50 Jau. 7 

16i. 62 
175. 69 
141.46 
176.50 
137. 13 
137. 13 
137.13 
276. 82 
3~8. 31 
295.10 

Mar. 20 
Mar. 26 
Apr. 6 
Apr. 24 
Apr. 2 
June 11 
Aug. 25 
Apr. 12 
May 4 
May 29 

Date of 
return. 

.May 24 
Aug 10 
Oct. 10 
Aug. 11 
Jllly 15 
Aug. 6 
Sept. 15 
Oct. 4 
Oct. 1 
Oct. 7 
Oct. 5 
Sept. 5 
May 30 
Sept. 18 

July 12 
A.ug-. 25 
Aug. 29 
Sept. 4 
May 20 
Aug. 7 
Oct. 15 
Aug. 12 
Sept. 19 
Oct. 5 

Czar ....•...........•.......... Sch. 137.13 Mar. 12 May H 
Do ......•.......•.•.....•.. Sch. 137.13 June 3 Aug. 8 
Do ......................... Sch. 137.13 Aug. 26 Oct. 31 

Dashing\.Vave ....•••....••••• Sch. 141.46 Mar. t6

1 

July 21 
Arago ...............••••...... Scb. 176.50 Apr. 12 Sept. 2 
Constitution................... Bkn. 276. 82 .Apr. 25 Aug. 29 
Fremont . . . . . . . . . . . • . . • • . • . • . . Bkn. 328. 31 .May 1 Sept. 19 
Jane .A.. Falkcnburg ......•.... Bkn. 295.10 May 10 SPpt. 23 

]"isbing grountlt~. 

Shumagin Islands .. . 
.... do ............... . 
. ... do ................ . 
. ... do ............•... 
Bering Sea .......... . 
Shumagin Islands ... . 
Bcrin~r SPa ...•........ 
Okhotsk Sea ........ . 

.... do ..•.•............ 

... do ..•.•...•........ 
.. do ............... . 
Shumagin Islands ... . 
... do ................ . 
.... do ........•........ 

Shumagin Islands .. . 
.... do ............... . 
... :do ............... . 
.... do ....•............ 
.... do ....•...•........ 
.... do ............•... 
.... do .......•........ 
Bering Sea ........... . 
Okhotsk Sea ......... . 
... do ..•••...•..•.... 

Shumagin Islands ... . 
.... do ................ . 
.... do ...••••.••.•..... 
.... do ........••••..... 
Bering Sea .......... . 
.. do .............. . 
Okhotsk Sea .....•.... 
... . do ................ . 

:No. offish 
taken. 

99,000 
101,000 
65, uoo 
92,000 
ti9, 000 
60,000 

170, OliO 
14 t. ouo 
84, OOu 

102, 000 
101, uoo 
30, ouo 
38, OU(J 
70,000 

1, 222,000 

76,000 
80,000 
79, 000 
76, 000 

125,000 
99, 000 
75,000 

185,000 
170,000 
142,000 

1, 107, 000 

131, 000 
115,000 
55,000 
69,000 

103, 000 
191,000 
165,000 
136,000 

IF.abel. ......•....••.•.....•.... Sch. 175.69 . ... ...... (Lost.) ................................ . 

E--h-· z_a_}_1_il_le_r_._-_· ._._·_· ._._-_· _· ._._·_· ._._·-'· _S_c_l_,_-'--148. 53lAug. 30 I Oct_. -3-5--'--S-!J_u_m_a_:,_'i_n_I_s_la_n_d_s_ .. _ . .:..;· '-----7-1,_0_00 
- 1, 036, ouo 

San Francisco cod fleet, 1888. 

Name of vessel. Rig. Net ton· Valu;_ V~~ue tfs~e~~ 
nagc. outfit. men. 

Potmd:; 
of codfish 

Fishing grounds. landed at Value. 

Fishing. 

.A.rago ............... Snb. 176. 50 
Constitution ...... Bkn. 276. 82 
Dashing W a\·e ..••.•. Sch. 141.46 
Fremont ........•.... Bkn. 328.31 
Isabel* ...........•.. Sch. 175. 69 
Jane.A. . .Falkenburg Bkn. 295.10 

Freighting. 

Czart .•.........•.... Sch. 137.13 
Eliza Miller t ....... Hch. 148. 53 
Ungat ..........•.••. Sch. 19.18 

$7,000 $6,500 
8, 000 10,000 
9, 000 6, 000 

15, 000 10,000 
5, 000 6,500 
9, 000 10,000 

10, 000 1, 500 
8, 000 1, 600 
~~ 000 700 

San Fran 
cisco. 

24 Bering Sea . . . . . . • • . 360, 000 $9. 010 
35 .... do . . ..•... .. . . . . . 668, 500 16,900 
21 Shumagin Islands.. 241, 500 6, 037 
40 Okhotsk Sea........ 660, 000 16, 500 
19 Shumagin Islands ........... . 
36 Okhotsk Sea...... . . 544, 000 13, 600 

8 Shumagin Islands .. 1, 116, 000 27, 900 
8 .... do ............................... . 
5 ... do .......••.... 

Total .......... --9-,1~2 73,000 52,8oo -196 ...................... 3, 590,000 89,947 

*Lost, with 14 men. tThree trips. t Tender at station, 
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Capt. Joshua Slocum says that in 1877, being at the Philippine 
Islands, he conceived the idea of making a cod-fishing voyage to the 
Okhotsk Sea and carrying his fish back to the islands. He was in the 
scboouer Pato, of about 45 tons register. Sailing from the islands in 
.March, he first went to Hongkong, where supplies were taken on board, 
thence he proceeded to the Okhotsk via Yokohama. Salt and fish­
ing gear were obtained from vessels met with at the Okhotsk and a 
cargo of 23,000 fish was soon taken. Before sailing on the return 
\'oyage, Captain Slocum concluded to take his fare to Portland, Oregon, 
which he diu. This was, so far as we are informed, the first and only 
fare of salt cod ever landed at that place. Captain Slocum attended 
to the curing of the fish himself, treating them in the same manner as 
Bay of Fundy cod are cured on the coast of Maiue. The fish were sold 
at prices varying from 5 to 12 cents per pound, and tlie voyage on the 
whole was a profitable one. 

History of a cod-fishing firm.-The followiug notes, which show in de­
tail the varied experiences of a firm that engaged in the cod fishery in 
the "early days" and still continues the business, are based on reliable 
statements of those who participated iu the events narrated. They 
throw much light on the history of the business, and lead to a clearer 
understanding of it. Although cod fishing was bcg·un in 186!, tlwre 
were as late as 1866 no suitable arl'angements for curing the fish and 
no sufficient knowledge about handling them. At the start the fisl1cry 
was only an adjunct to some other business. 

'rhe late Thomas W. McCollam is said to have been the first on the 
Pacific coast to establish on a perma11ent basis a business devoted ex­
clusively to the fish trade. In 1867 he bought his first cargo of cod, 

. and the next year determined to engage permanently in the trade and 
to conduct the business on the most approved methods. At the begin­
ning bE~ bought and cured several cargoes of cod at Old Sausalito. But 
the location was not satisfactory and a new station was established at 
the mouth of H.edwood City Creek, about 30 miles south of San Fran­
cisco. Here wharves, storehouses, and flake yards were built sufficient 
for carrying on the curing business, and 5 acres oflaml were also devoted 
to it. He visited New England and purchased the fishing schooners 
Rippling lVave, Wild Gazelle, and Flying .Mist. The first was lost on the 
passage in Magellan Strait; the others arrived safely and were imme­
diately sent to the Shumagin Islands for cod. 

The business appears to have been prudently managed, and .Pros­
pered. In addition to the fish taken by his own vessels he bought 
many other cargoes. In 1873 a partner was taken into the business, 
and the firm was then known as Thomas W. McCollam & Co. In 187 4 
the schooner Alfred Adctms was added to the cod-fishing fleet. But the 

' same year the Flying 1l1.ist went to bunt sea otters off Saghalin Island 
aud the coast.of Japan, meeting with marked success. ~the de,Telop­
ment of the business called for a change of site for the curing station, 

II. :\lis. 274--7 

• 
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and in 1876 the firm removed to Pescada Landing, opposite Sausalito, 
on Richardson's Bay, about 5 miles northwest from San Francisco. 
Here the firm (now the McCollam Fishing and Trading Company) has 
continued the curing of cod, though it has its office and salesrooms at 
San Francisco. 

The same year that the curing station was established at Pescada 
Landing it was determined to introduce a new feature in the cod fishery 
by establishing a station at one of the Shumagin IslaJ.tds, where fisher­
men could live in summer, and from which they could pursue cod fishing 
in boats, salting their catch in storehouses on shore where the fish could 
remain in kench until it was suitable to send them to market. Pirate 
Cove, Popoff Island, was selected. The place had already been occu­
:pied by a party of· hunters~ wllo had resorted here for several years, 
and had erected a wharf and two buildings. Cod were abundant near 
the shore, aml the fact that the station is still occupied pro,Tes the wis­
dom of its selection. Tllree schooners were sent to the station the first 
year, and their crews worl{ed iu conjunction with the men on shore. 

In 1883 the three-masted schooners Hera and Una were Rent to the 
Okhotsk Sea, and the brig Tropic Bird sailetl for Bering Sea. The lat­
ter was a new ground for cod, no vessels haYing previously gone there 
in search of this species. The vessels were all successful; their catch, 
together with that obtained by the men at Pirate Cove, amounted to 
630,000 fish, or nearly 1,000 tons. In this year (1883) seYcral new mem­
b.ers were admitted into the firm and its name was changed to the 
l\IcCollam Fishing au<.l Trading Oomi)any. The fishing fleet was in. 
creased by t purchase of the hark Helen lV. Almy and brig 11ropic 
Bird and by building the schooner Onnimak. Tlte business at Pirate 
Cove, which previously had been confined to supplying employes of 
the firm, was largely increased. A new bnildiltg was erected at the 
Cove, and it was stocked with a large amount of goods suitable to the 
trade, that were forwarded by the schoouer Ozarr. This vessel made 
three trips during the summer, taking salt, fishing gear, and assorted 
merchandise to .Alaska and bringing home codfish and furs. 

Additional new bnilcliugs and a new wharf were constructed at 
Pirate Cove in 1884, and the stock of goods was enlarged and impro·ved 
in variety. This resulted in making the Cove the headquarters for 
supplies for residents within a radius of 100 miles, and it also induced 
many of the fishermen to make tlleir homes there, and now, instead of 
returning to San Francisco at the close of the fishing season, when 
their term of engagement expires in the fall, they remain to fish or to 
hunt for fur-bearing animals during the winter. 

The system of fishing from shore stations having been found most 
profitable, the firm gradually withdrew its vessels. The Hera was 
withdrawn in 1885, the Tropic Bird in 1886, and the Helen W. Almy in 
1887. In the latter year a branch fishing station was established· at 
Pauloff Harbor, Sannak Island. In 1888 the schooners Czar and Eliza 
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1lfiller·were employed as tenders to this and the Pirate Cove station, 
carrying the products to Pescada Landing and returning to Alaska 
with supplies. 

Causes of fluctuations.-The fluctuation~ and vicissitudes of the Pa. 
citic cod fishery are dne to se,-eral causes. For a long time one of the 
chief drawbacks was fountl in the lack of experiencP. ou the part of 
some of those conducting the business. Often they were deficient iu 
the technical skill and knowledge required for properly curing the prod­
ucts landed from their vessels. Firms and individuals tllat entered 
into tlw trade without sufficient knowledge of its requirements soon 
became discouraged, as a rule, and dropped out of the business; only 
those with greater skill aud more persistence continued the industry. 
vVilcox pertinently remarks that "those that remain ha\e by loug aml 
sometimes by dear-bought experience thoroughly learued all the details 
Of the business and have familiarized themselves with tbe Heeds." 

Paradoxical as it may seem, for some years a season of exceptional 
success was often the cause of disaster. Large profits generally created 
a temporary "boow." Firms or individuals hastened to engage in the 
fishery. Frequently sufficient care was not exereised in selecting men 
and vessels. Generally the market was much overstocked at the close 
of the season. Prices dropped far below the point where they gave 
remunerative returns to investors. Too often the products could scarcely 
be sold at any price because of the excess of supply over the demand. 
The result was necessarily disastrous, aud those who had hastened to 
engage in au enterprise because others had been "lucky" usually 
abandoned it with the utmost precipitation, leaving the fieh1 only to 
those whose "luck" or experience enabled them to succeed nuder cou­
ditious that ruined or discouraged their competitors. Tlte year 1869 is 
cited as a fair illustration of the above statements. Serious loss was 
caused that ~~ear by overproduction and improper methods of curing. 
As a con~equence, hundreds of tons of spoiled fish were tl1rown into 
the sea. One cargo of 140 tons of cod was brought to San Francisco 
by a. foreign vessel. A duty of one-half a cent per pouud was paid on 
the fish, which, when opened, were in snch condition that the whole lot 
sohl for only $500. The fish were shipped around Uape Horn to New 
York to be useu for fertilizing purposes, but arrived iu such au ofl'en­
siYe coudition that they could not be lauded; they were taken outside 
of New York Harbor and thrown into the ~ea. 

The competition arising from the introduction of Atlantic cod in 
"'estern market~ has possibly had some influence in causing fluctuations 
in tlle Pacific cod fishery. But I look upon this rather as tlle cause of 
the general decline noticeable in recent years than as a special reason 
for the variableness alluded to. It is now difncult to predict what may 
be the uitimate result of this competition, since so many factors are 
involved, any one of whieh mny haYe a great iuflueuce. 'l'he probabil-
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ities of counteracting this influence by seeking other markets, etc., are 
discussed elsewhere. 

Present status and importance of the cod .fishery.-Comparcd with for­
mer years, when the fleet sometimes numbered upwards of twenty ves­
sels and the products aggregated more than 2,000 tons, the Pacific cod 
fishery is now unimportant, while it appears at still greater disadvan­
tage if compared with the great cod-fishing industry of the Atlantic 
States. A particularly unfavorable change in its status took place be­
tween 1888 and 1889, as will be seen by ref~rence to the historical notes 
and tabulated statements given elsewhere. Considered, however, from 
the standpoint of the needs of the population of the Pacific Slope, the 
capital invested, the excellent curing stations, and the experience 
gained, the cod fishery is by no means an unimportant factor in the 
industries of the far "\Vest, and if not abandoned may ultimately att~in 
a status that its present condition gives little reason to hope for. 

According to Alexander, "Lynde & Hough were the only firm of 
San Francisco that had vessels actually engaged in fishing for cod in 
the season of 1889." They sent the barkentines Jane A. Falkenburg and 
Fremont to the Okhotsk Sea (the former sailing May 23 and the latter 
M2,y 6) and the schooners Dashing Wave and Arago to Alaskan waters. 
The barkentines both arrived home on the 25th of SeptPmber. Their 
fares aggregated 327,000 fish, equal to MH tons, valued at $24,550. The 
combined catch of the two schooners amounted to 195,000 fish, weigh­
ing 293 tons, valued at $14,650. These fish were caught about the 
Shumagin Islands. The Dashing Wave landed two fares, the first on 
June 28 and the second October 8. The firm has a station at Sand 
Point, Popoff Island, devoted to salmon fishing and outfitting; this is 
connected with the cod fishery only to the extent that the vessels can, 
if necessary, land their fares here and refit for another cruise with salt, 
dories, provisions, etc., which are kept for tllis purpose as well as for 
supplying the resident population. This sometimes saves a vessel from 
making the long trip to San Francisco and back in midsummer, when 
the fishery is at its height. 

During 1889 the McCollam Fishing and Trading Company prosecuted 
the cod fishery from their shore stations as usual, and had employed 
the schooner Unga (of 20 tons and with a crew of 5 men) as a tender 
between stations, and the schooner Czar, which carried the products to 
market. The latter made three trips (sailing, respectively, Febrnary 
11, .May 2, and July 10, and arriving home April16, June 25, and Sep­
tember 1), and brought home an aggregate of 325,000 fish, weighing 
490 tons, with a value of $24,500. 

Tile total catch of cod for 1889 amounted to 847,000 fish, weighing 
1,274 tons, with a first value of $63,700. The business employed 6 
vessels (including 2 used as tenders and freighters), with an ag-gregate 
registered tonnage of 1,097.G8, and valuetl at $51,000. 

Fishermen, lay, etc.-rrhere have always been a greater or less ndmber 
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of New England fisllermen employed. in the P;tcific cod fishery since it 
became a recognized industry. In the early days, when the fishery was 
most lucrative anu important, it was not nncommon for whole crews of 
trained fishermen to sail for California on schooners purchased at New 
England ports for the trade. These men were peculiarly fitted to wield 
an importrtllt influence on the industry, for they carried to the Pacific a 
skill gained by years of experience in the Atlantic fisheries, and hardi­
hood and daring unexcelled. But the business has attracted men of va­
rious nationalities, particularly Europeans, and Americans are now, and 
for several years have been, in a decided minority. Thns, in 1888, out 
of a crew list of 188, only 30 were Americans, 147 were Scandinavians, 
S were born under the British flag, and 3 wera Portuguese. There 
appears to have been even a greater "diversity in 1889. Of 35 fishermen 
selecte(l at random, Alexander states n were Americans, 12 Scandina­
vians, 6 Portuguese, 4 Hussian-Finus, 2 Germans, and 2 Irish. 

The system of remuneration differs considerably from that generally 
adopted on the Atlantic coast, resembling the latter only to tlle extent 
that, with few exceptions, the amount earned by each fisherman de­
pends upon the quantity of fish taken by him. Some of tbe men who 
have special duties receive a monthl~' stipend and are sometimes paid, 
in addition, whatever tlley can earn by fishing. The captain of a cod­
fishiug vessel going to the Okhotsk Sea usually receh·es a stated sum 
(as agreed upon bet\veen him and the owners) per 1,000 fish landed, or 
ue may be hired by the month. The mates, of whom there are generally 
three on the larger vessels, fish in dories the same as the regular fisher­
men, and are paid a certain amount per 1,000 for their individual catch, 
the amount being graded according to their respective official positions, 
an(l being considerably more than is paid to the crew. Sometimes they 
are paid. a certain amount per month and the same rate for the fish 
as the ordinary fishermen get. 

The fishermen proper, those who hold no official positio_n and devote 
themselves exclusively to catching fish while on the ban kg, receive from 
$20 to $25 per 1~000 cod for all fish which measure 2:3 inches in length 
from tip of snout to end of tail. Cod 26 inches loug and upwards, but 
less than 28 inches, count two for one; those less than 26 inches are 
not counted. Each man's catch is counted and credited to him as he 

~comes on board, and several trips may I.Je made each day, if fish are 
plenty, since those who go in the dories have nothing to do with dress­
ing or salting. 

On each of the large vessels are eight men, comprising two gangs, 
whose special duty is to dress and salt the catch. These include two 
splitters, two throaters, two headers or gutters, and two salters. These 
men remain on the vessel and receive monthly wages, ranging from 
$15 to $50 or more, the amount paid depending upon the skill and re­
sponsibility of the individual. They also have the privilege of fishing 
over the vessel's rail when uot engaged in other duties. They are paid 
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the same rates for their catch as the regnlar fisherman, and occasionally 
aad considerably to their earnings. 

Each vessel has a" watchman," who is pai<l monthly wages, and, like 
the dressing gang, receives additional pay for fish caught oYer the ves­
sel's side. On passages his duties are those of a common sailor; but 
on the fishing banks no anchor watch is kept l>.Y other members of the 
crew, who sleer' at stated hours (that can hardly be called night in high 
northern latitudes), while the watchman remains alone on deck and 
li:eeps the lookout. He thus often has exceptional opportunities for 
fishing, and two instances are cited when watchmen were "high line,'' 
having caugllt more fish than any one else on board. · · 

The vessel furnishes all boats, fishing gear, bait (if any is carried), 
and provisions free of any expense to the crew. Clothing, tobacco, or 
other supplies are advanced from the outfitting stores before sailing, or 
furnished from the ''slop-chest" during the voyage, the price of these 
being deducted from the earnings of each man at the final settlement. 

The lay of the Alaskan stations differs slightly from that above de­
scribed. Tbe fishermen are paid from $25 to $30 per 1,000 for all their 
fish, but with the understanding that they must dress and salt all their 
catch. Tue system of measuring and counting differs only in the size 
of the fish from that in vogue on the vessels; t~e fish are salted in the 
warehouses. It has been given in evidence before the Senate Com­
mittee on Relations with Canada that $27.50 is the price paid by the 
McCollam Fishing and rrrading Company, with the understanding that 
"counts" should be no less than 26 inches in length; those from 24 to 
26 inches to l>e counted two for one, and all less than 24 inches long to be 
thrown away. Each station is under the control of an agent of the 
company that operates it, and his relations to the men are the same as 
those of the captain of a vessel; he superintends their work, keeps the 
record of their catch, and furnishes them with such supplies as they 
may nee<l from the company's store. The fishermen live in comfortable 
quarters on shore and are provided by the company with everything 
required for fishing, except gear (including trawl lines), which is paid for 
at a priee fixed upon when the men ship for the season. This rule has 
l>een adopted to insure greater care for the gear on the part of the fish­
ermen, but it has not been found necessary on vessels fishing at the 
Okhotsk Sea and Bering Sea, where hand lines only are employed. 

On the vessels fishing in Alaskan waters, according to Tanner-

The captain is paid a stated sum per month, and has no share in the cargo. The 
mate receives a monthly salary, and also a certain sum for every thousand fish caught. 
Each of the crew receives $25 pert housand fish; splitters, $50 per month ; salters, $40 
per month; cooks, $60 per month. On the return from a trip the crew has nothing 
more to do with the vessel, taking uo part in the discharging of the ca.rgo, which is 
done entirely at the expense of the owners. The cod livers are never saveu, and a 
profitable·portion of the fish is thereby thrown away. 

I have lleeu told that a system similar to the above has at times been 
adopted on vessels going to t.be O~hotsk Sea. 
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Mention has been made of the fact-an important one so far as the 
welfare of the men is concerned-that vessels fishing off the coast of 
Alaska can refit at the shore stations when necessary. Those fishing 
at the Okhotsk are not so favorably situated; the fishing grounds are 
10 to 40 miles from land, usually off the mouths of small rivers or 
creeks that empty into barred and inaccessible harbors; the vessels 
must ride out gales or scud away to sea; wood and water are generally 
procurable, and occasionally some poor beef or a bear may be obtained, 
but other provisions or supplies are not available on that bleak and 
uarren coast. 

Apparatus, methods of capt~we, bait, etc.-Hand lines are exclusively 
used in the Okhotsk and Bering Seas, and the system of" dory :fishing" 
is also in vogue. This method is precisely similar to the· dory hand­
line fishing for cod on the banksofthewesternAtlantic. A large num­
ber of small dories are carried by each vessel, and a single fisherman 
goes in each boat. Standing in the center of the dory (which is only 
about 13 feet long On the bottom and a little over 16 feet Oll top), lle 
throws out a line on each side, and the fish taken are put into the ends 
of the craft until she is loaded, when they are taken to the vessel and 
pitched on deck for dressing. The time occupied in loading a dory 
varies, according to the abundance of fish, from a, few hours to a whole 
day; ~ometimes only scattering cod can be taken, not enougll to half 
fin a boat, thoug-h this is comparatively rare on Pacific fishing grounds.• 

It has been found impracticable to set trawls in Bering Sea. The 
schooner Constitution tried to use them in 1887, ar~d the attempt was 
repeated by the Arago in 1888. But no satisfactory results were 
obtained, because of the great abundance of sea .tleas (amphipod crus­
taceans) on the bottom. Tbese active scavengers not only swarmed 
upon the bait, but they injured or devoured the cod before the trawls 
could be hauled. 

The hand lines used are similar to those employed in dory hand-line 
fishing on the Atlantic, but rigged with less care and neatness. Cap­
tain Tanner says: 

The fishing leads are made by the crews of the vessels, and therefore do not com­
pare in finish with those of New England. The lines are not tarred, and soon show 
signs of wear. Patent swivels are apparently unknown; none of the crew of the 
L1.1·ago bacl ever seen or used them; but after the method of working them and their 
advantages had been explained the fishermen expresseu their intention of giving 
1h~m a trial next year. The dories correspond in shape and size with those used 
upon the eastern coast., the only perceptible difference being that the stem, timbers1 

and planking are a trifle heavier. They are manufactured in San Francisco by 
Lynde & Hough. Galvanized-iron rowlocks are used inst,eau of thole-pins. 

Shore cod fishing is wholly carried on in dories, this method bringing 
the best-returns for the money invested. It would be impracticable to 

*Captain Slocum says that even the inexperienced men he hau on the Palo, none of 
whom hacl previously seen a codfish, easily caught an average of 500 fish per day 
(earning $12.50) wten the fishing was best. 
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use veRsels in this fishery as the cod feed and school so close to the 
harbors and coast that dories can make several trips daily to the fishing 
grounds. This method is successfully followed throughout the year, and 
in 1889 gave employment to 33 men. Tile winter catch is salted in 
kench, in the warehouses, aud held thereuntil spring, when the freighter 
arrives to carry tlle fi8h to market. 

Both trawls and hand lines are used, the former more extensively. 
The trawls are like those used in the Atlantic cod fishery. The nati\'es 
at Unalaska have the ordinary type of steel hook for cod fislling, 
though they still prefer the wooden hooks ~ade by themselves for 
halibut fishing. CL·ude a.nd primitive as these hooks are, I am assured 
by competent authority that they are very effective in catching bali but. 
Any availaule material servP.s the uati ves as a line for cod fishing. It 
may be only pieces of old cord knotted together, .or a piece of sail or 
salmon twine, but sometimes cod line i~ nsed. Small iron bolts, spikes, 
or pieces of•lead are preferred for sinkers, but stones also serve for this 
purpose. 

Writing of the fisheries at Pirate Cove, wlliell may he taken as fairly 
representative of all the Alaskan stations, Captain 'l,anuer remarks: 

Cod fishing is now carried on in the vicinity of this harbor almost exclusi \·ely l.Jy 
means of dories, only one vessel having been engaged here in actual fishing during 
the present season. Most of tile schooners had been soh!, and those retained are used 
for freighting. The grounds resorted to are all within a short distance of the harbor, 
wllere dories are more convenient than laL·ger craft. Trawls are chiefly employed, 
and during good weather they are hauled two and three times a day, but the fish are 
uot dressed until the last haul for th~ day has been made. Cod fishing contrnues 
throughout the year. In summer, when the salmon are running, cod a-re not abnn­
dant, l.Jut they reappear in increuible numbers as soon as the salmon leave. During 
the winter strong southeasterly gales may prevent the hauling of the trawls for a 
11umber of days at a time, but there is no period of the year when they can not l.Je 
used at least several times a week. This is in marked contrast with the climate of 
the Grand and Western Banks, off the Atlantic coast, &orne ten degrees farther south, 
where the fishing vessels are often compelled to lie to for a week, and sometimes for 
a fortnight, with their dories lashed upon the deck. 

Salmon are extensively usetl for bait, particularly in the Gkhotsk 
St•a. But halibut~ llerring~ sculpins, flounders, and clams are employed 
for tllis purpose and answer well, though less attractive than salmon.* 
According to Dr. Bean the Alaska pollock "is one of the best baits 
lwown for cod." He also says that tbe Atka mackerel (Pleurogrammus 
rmonopterygius) possesses rare worth as a bait for cod, while the cusk, a 
species still rare in museums, forms an element in the bait supp1yJ'or 
cod at the Shumagins. He also mentions the ]ant (Ammodytes per­
sonatus), which is extremely abundant in most parts of Alaska, and the 
capelin (Mallotus villo~us), which is universal and abundant throughout 
the territory, as very important factors in the bait supply for the cod 

.. Those fishing in Bering Sea usually take a few herring to begin with, after which 
halibut are exclusively used for bait. 



0 
0 
0 , 
a; 
I 

11 
r 
)> 
~ 
rn 

-< 
)> 
::u 
0 
)> 
z 
0 

0 
c 
::u 
z 
Q 

(f) 
-I 
)> 

. -I 
6 
z 

'"0 
rn 
en 
0 
)> 
0 
)> 

r 
)> 
z 
Q 
z 
f' 

Report U. S. F. C. 1888.-(To face page 104.) Pacif1c Coast Fisheries. PLATE XIII. 





FISHERIES OF THE PACIFIC COAST. 105 

fishery of that region. The herring_ ( Olupea mirabilis) is "invaluable 
as bait."* 

The Okhotsk Sea fishermen take salmon for bait when they first 
appear by trolling. But when the fish enter the rivers the vessels must 
from time to time go inshore and anchor near the mouths of the streams 
so that their crews can enter to obtain a supply of salmon for bait.t 
qrten, however, when the vessels lay within a reasonable distance of the 
land (6 to 10 miles off) they do not get under way, but send a dory, with 
a party of 4 or 5 men, to the land to seek the bait. One or more large 
dories are generally carried for this purpose, and a -small seine (20 to 30 
fathoms in length) is a necessary adjunct of a cod -fishing vessel in these 
waters. Sometimes, but more rarely, salmon may be caught for bait in 
a gill net set from the vessel's stern on the fishing ground. 

Captain Slocum tells me that salmon usually appear in the rivers 
entering the Okhotsk about the first of July. There are three runs of 
fish. The humpback salmon enter the rivers first; they are followed 
some time later by the red salmon, and the silver salmon come last. 
This refers only to the rivers where salmon are taken by the cod fisher­
men. 

Curing stations and preparation of products.-rrhe two curing stations 
on San Francisco Bay deserve mention . Pescada Landing is situated 
along the water, at the foot of a steep bill, on the east side of Richard­
son's Bay. The plant includes wharves, fish houses, flake yards, quar­
ters for the employes, etc. The main building is two stories, 100 by 
220 feet ground plan; the cook bouse (which includes mess room), 18 
by 32 feet; lodging house or dormitory for employes, 16 by 30 feet. 
Besides these there are several other Rtorehouses, sheds, etc., that 
afford additional accommodation. There are two flake yards; one is 
.50 by 150 feet, and the other is 45 by 140 feet. The flakes are like those 
used in New England. The buildings and flakes are all located over 
the water and built on piling. 

A tank with a capacity of 5,000 gallons is filled with water by a 
windmill, and the water is carried through pipes by gravitation to all 
parts of the buildings, thus saving much labor in washing fish, etc. 
The ground floor of the main building is occupied by large, square, 
wooden tanks, in which the cod are resalted and are kept in pickle 
until taken out to be dried. l\fost of the tanks are each 14 feet long, 
7 feet wide, and 6 feet deep. Eacb holds about 12 tons of fish, but 
there are also smaller tanl~s, suited to the place they occupy. The 
tanks are built of 3-inch plank, and the seams are tightly calked to 
prevent leaking. 

*The Fishery Resources anu Fishing Grounds of Alaska, by Tarleton H. Bean, Sec­
tion III, Fisheries and Fishery Industries of the United States, pages 81, 8~, and 85. 

tThe rivers in which salmon are taken for bait are known to the fishermen as 
Little River, Galigan River, and Great River. Cod fishermen Reldom go north of t1.e 
last-named river; they most commonly fish off Little River. 
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The specially noteworthy feature of the establishment is a system of 
tramways extending to all parts of the warehouses and flake yards, 
upon which run platform cars, each carrying from ·2-2- to 3 tons of fish 
at a time. The cars can be moved very easily, and the direction can 
be changed by means of turn-tables. Their use affords a quick and 
economical method of handling large quantities of fish in a short time. 
It is a decide<l improvement oYer the primitive wheelbarrow and hand­
barrow, still unaccountably in general favor on the Atlantic coast. 

vVhen a vessel arrives with a cargo of cod she is moored across the 
end of the wharf and the fish are loaded on the cars. As fast as the 
cars are .filled they a;e run upon a platform scale, where the weight of 
fish is noted, and then off' to the washing pond or pickling tanks. At 
otl1er times the cars carry the fish from the tanks to the fiake yards, 
or thence to the packing or skinning rooms. 

The manufacture of boneless fish is carried on in the same manner 
as in the East, and the product is packed in cases and boxes holding 
30, 40, 50, and 100 pounds each. The 40-pound boxes are filled with 
2-pound packages of boneless cod, known to the trade as ''bricks." 
Unskinned dried cod are sold in 50-pound bundles. The sloop Star 
carries the prepared. products to San Francisco and brings to the sta­
tion such supplies as are needed. 

On the second floor of the main building is a sail loft and boat-building 
shop. Here sails are made or repaired and dories are built. 

From 30 to 65 men are employed here in preparing fish for market. 
All board at the station and eat and sleep in the buildings constructed 
for thosP. purposes. 

The outfitting and curing station, called California City, is very com­
plete, and one of the most remarkable in the country, since it i~ a set­
tlement composed exclusively of men, not a woman or child living on 
the premises. It was established by the fishing firm of Lynde & 
Hough in 1872, and is located on the west side of the bay, nearly op­
posite Point Hichmond, and about 8 miles north of San Francisco. It 
embraces 50 acres within its limits, most of which is a small and rather 
fiat valley bordering the bay, with hills and steep mountains on its 
flanks and rea,r. A pile wharf, · at which vessels can discharge their 
cargoes and refit, is almost wholly covered by an oblong two -story 
building and the large, low, sloping-roofed sheds that flank it. This 
storehouse (for sheds and all are part of one structure) has a ~Papacity 
for 1,200 tons of salted fiRh, that amount Laving actually been there at 
one timP, stored in the pickling tanks and casks. Each of the 36 tanks 
holds 15 tons o{ fish. They are made of 3-iuch redwood plank, dove­
tailed at the euds. No iron bolts or nails are used in their construction, 
uecause rust would injure the fish. Besides tanks, many large casks or 
butts are u:sed for pickling fish. On the upper floor of the main build­
ing are the sail loft and storage rooms for dories, fishing gear, ~tc. 

There are several other buildings besides the receiving house on the 
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wharf, and there is thus ample room for the preparation of boneless 
fish, smoking herring or other species, mess room, etc., and f01 the ac­
commodation of tl1e emplo.Yes, including a house for the overseer. The 
two :flake yards have a capacity for spreading 9 tons of cod. Salt water 
fol' pickling purposes is supplied by a windmill pump on the wharf. 
Fresh water is obtained from springs on Tiburan Mountain, at the rear 
of the station. This is brought into a reservoir on the side of the moun­
tain, 180 feet above the wharf, and is distributed thence by pipes that 
carry the water into the buildings and through the yards. The reser­
voir has a capacity of 1,500,000 gallons. 

The station is provided with the means of furnishing itself with pro­
visions to a considerable extent. A garden yields various kinds of 
vegetables; 8 c0ws furnish milk and butter; 150 hens provide eggs 
and poultry; from the piggery comes fresh and salt pork; grapes can 
be gathered from the vineyard on the hillside, while all is supplemented 
by a well-kept flower garden. Tlte buildings and fences are neat and tidy 
in appearance, and as white as paint and whitewash can make them. 

From 30 to 75 men are employed here throughGut the year. They are 
paid monthly salaries and provided with board and lodging. A sailing 
packet plies between San Francisco and California Uity, making almost 
daily trips, carrying such products and supplies as the bu:Siness may 
demand at either place. 

The production of oil and curing of sounds (swim bladders of cod) do 
not assume the same importance on the Pacific ~s on tue Atlantic coast. 
Alexander states: 

Livers and sounds of Alaskan and Okhotsk Sea cod are not considered of much 
valne. The livers could no doubt be used to some commercial ~ad vantage, uut tbe 
fishermen do not seem disposed to bother with what they consider of minor impor­
tance. The sound of the Pacific cod differs greatly from that of the Atlantic species. 
That of the former js very dark, small, and '3Xceedingly thin, and contains little gelat­
inous substance. 

No efiort is made to save sounds or livers at Alaska shore stations. 
There have been a few attempts (according to Alexander) made to 

cure fish at the Alaska stations, and some seasons tl1e weather for a 
short time is suitable for drying, but it cannot be relied upon. In view 
of this fact it would seem that artificial drying machines could be used 
to good ad vantage at all the fishing localities of Alaska, and instead 
of shipping green fish to San Francisco they could be landed ready for 
boxing and distributing over the country. Such apparatus would be 
expensive, and probably the demand for Alaskan cod is not at present 
sufficiently large to induce those engaged in this fishery to risk any 
large sum iu such an enterprise. In years to come, no doubt, the proceRs 
of artificially drying fish will beJooked upon with more favor than at 
present. 

Markets, transportution, etc.-The decline in the Pacific -cod fishery is 
due to a lack of adequate demand or markets; th·ere is unquestionably 



108 REPORT OF COMMIRSIONER OF Fil::lll AND FISHERIES. 

110 deficiency of supply; tl1e fishing grounds are believed capable of 
furnishing an unlimited amount of cod. It is apparent that 110 lack 
of skill in catcbing or curing the fish milit~tes against their sale. So 
far as domestic markets are concerned, the Pacific cod is at a disadvan­
tage because of its small size and comparative thinness.* Americans 
usually prefer large tilick cod that are wilite in flesh when cured. The 
cod from the western Atlantic banks excel iu these particulars, and con­
sequently force smaller or thinner fish out of the market. The result Ilas 
been the absolute abandonment of the I1abrador :fishery by American 
:fishermen, since the small cod. taken there (which are very similar to 
the Pacific cod) met with so little demand that the last voyages, made 
more than a decade ago, were decidedly unprofitable. 

Previous to the establishment of railroz,ds to the Pacific, the :fish­
dealers of that region could defy competition; but with the present fa­
cilities for- transportation the only advantage the Pacific cod has over 
its Atlantic competitor is the difference in freight charges to reach the 
consumer. Nevertheless, it is said that eastern fish are placed upon 
the market, even in San Francisco, "at a figure which seemingly defies 
competition." A careful observer thinks that the demand for Atlantic 
cod, in preference to those caught in the Pacific, may, perhaps, be to 
some extent due to an indisposition on the part of tile San Francisco 
dealers to force their goods upon the interior of the country. "In the 
early days of California," he says, "the consumer sougbt the producer; 
but that day is past. The New England fish-dealer, a quarter of a cen­
tury ago, could sit in his office and receive by mail enough orders for 
fisb to satisfy his most ardent wishes; bnt to-day, in order to procure 
a fair share of trade, he is compelled to employ men at large salaries to 
canvass tile entire country. lfthe Pacific dealer would compete with his 
Eastern neighbor he must use the same means and adopt a like method." 

It has been suggested that rlsh may be artificially dried in Alaska, at 
the stations where they are caught. ~rhis is undoubtedly feasible and 
seems to offer a solution of an otherwise difficult problem, the mainte­
nance of the Pacific cod fishery. It is reasonable to assume that light­
salted bard-cured cod might find a ready S3le among the :fish-eating 
populations of Mexico and the countries of western South America. 
These are easier to reach from California than from Atlantic ports, and 
for this trade small cod would doubtless be preferable. As a matter of 
fact, very small fish of the Newfoundland catch, if properly cured, bring 
a high price and meet with readiest sale in Brazil. If this traoe could 
be once established, so that western South Americans could know 
where to look for supplies of dried fish, there seems no reason to sup-

"The average seldom exceeds :3 pounds for cured fish. The sta~dard of excellence 
cau not be gauged by size alone; in some m:;trkets small cod are preferred. It is a 
noteworthy fact that the cheaper grades of the Gadidm, such as hake, haddock, and 
cusk, do not occur in the Pacific as in the Atlantic. Cod alone are caught and cured 
in this industry. 
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pose that it would be disturbed by coin petition, for the boundless re­
sources of the Northern Pacific in supplying the material, the suitable­
ness of the cod to this market, and the fact that fish c.an be taken so 
near the shore, appear to afford advantages not found elsewhere. It 
may take time to develop the trade, but its apparent ultimate results 
warrant the attempt. There is seemingly no reason why the fish could 
not be successfully shipped iu sailing vessels (always a cheap method 
of transportation), as they are still sent to South American countries 
from Canada and Newfoundland. 

Captain Slocum tells me that there is a good market at the Philippine 
!~lands for a limited amount of hard-dried cod, eacll weighing from 2 
to 2tr pounds and packed in tins or tin-line<l boxes holding about 25 
pounds. He suggests that the packages should be atti'active in appear­
ance and neatly labeled in Spanish. Undoubtedly ha,rd·dried boneless 
cod, packed in'' bricks" of 1 to 3 pounds each, may meet with great 
favor as soon as the people become familiar with fish packed in that 
way. In 1876 Captain Slocum found. the wholesale price of Norway 
cod at the Philippines to be 1:3~ cents (or a real) per pound. At that 
figure only thlj wealthy people could afford to eat bacaloa, but he thinks 
large quantities would be used by those of limited means if the fish could. 
be solu at a somewhat lower price. 

Possibly many people along the Pacific slope might prefer cod pre­
pared as laberdan (put up in pickle in barrels) to the dried article. I 
am not informed whether any attempt has ever been made to introduce 
this style of curing, for wllich the Pacific coll are well adapted. If not, 
its introduction may open new markets. Fush cured in this manner can 
not, however, usually be safely transported across the tropics, because 
the pickle sours in the excessive heat. But for ordinary temperatures 
it keaps well, particularly if a small amount of "preservative" or 
boracic acid is used with the salt. 

THE FUR-SEAL INDUSTRY. • 

Importance, etc.-San Francisco is practically the headquarters of the 
world for the prosecution of the fur-seal industry, which may be fairly 
considered one of the most important commercial enterprises of tlw 
west coast. The Alaska Commercial Company has the privilege, by 
lease from the United States, to take from the Pribilof Islands, in Bering 
Sea, 100,000 fur· seal skins annually.t The same corporation is the agent 

•For details of the fur-seal industry see "The Seal Islands of Alaska" (4to), by 
Henry W. Elliott; "The Fur-Seal Industry of the Pribylof Islands,'' Alaska, by the 
same author; and "The l<,nr-Seal Industry of Cape Flattery, Washington Territory," 
by James G. Swan. The two latter papers with others relating to the Antarctic fur-seal 
industry, the sea-otter hunting, etc., may be found on pages 320 to 491, of ''Fisheries 
and Fishery Industries of the United States," section v, volume 2. The paper by Swan 
relates more particularly to the pelagic sealing from Cape Flattery. 

tThe term of the lease, which covers twenty years, expired May 1, 1890. 
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of the lessees of the fur-seal fisheries of the Commander Islands (in the 
western part of Bering Sea), which belong to Russia, and from this 
source between 35,000 and 45,000 (occasionally more) pelts are obtained 
each season and brought to San Francisco. 

In addition to the important operations of the above-named com. 
pany, no less than twe.Jve sail of schooners, ranging from about 19 to 
93 tons each, were employed from San Francisco in 1888 in pelagic fur­
sealing and hunting sea otters, walrus, etc. Tlleir principal business 
was capturing fur seals. These vessels secure<14,455 seal pelages during 
the season. The sum total of the fur-seal industry of San Francisco 
exceeded $1,576,000 in 1888. 

Season, etc.-The vessels generally start on a sealing cruise about the 
middle of January, and the season closes in September or October, at 
which time they return. They .first look for seals off the Golden Gate, 
but the hunt does not really begin, as a rule, until the vessels are off 
the Strait of Fuca, and from there they gradually cruise north, following 
the migratory movements of the herds until they enter Bering Sea. 
During the summer the vessels frequently engage in hunting walrus 
awl sea otters, to pass away the time until the seals start south again. 

Boats.-The boats carried on the sailing vessels are sharp at both 
ends and similai' to whaleboats (indeed some of them are whaleboats) 
but generally they are smaller; they cost $90 apiece. 

ApplLratus, methods of capture, etc.-The apparatus used on the islands 
consists simply of a club for killing and a knife for flaying the seals, 
unless we include the bones, etc., used for frightening the animals when 
they are being driven to the "killing ground." On the Pribilof Group 
only young " bachelor " seals, preferably 3 to 4 years old, are killed for 
their furs; a few younger seals are slaughtered for food by the Aleuts, 
this being permitted by t,he Government. The" holluschickie" usually 
gather by themselves on the rookeries. The natives select a drove from 
the herd, and by making noi~es or otherwise frightening the seals they 
drive them near the village or to some suitable killing-ground elsewhere, 
where the animals are knocked on the bead, skinned, and the pelts are 
salted down in kench in a storehouse. J_;ater they are tied in bundles 
and shipped to San Francisco on the company's steamer St. Paul. The 
driving and killing goes on from day to day during the "season" until 
the requisite number of skins have been secured. 

Rifles and shotguns are chiefly, jf not exclusively, used on the open­
wa~er sea1.ing vessels, and generally a large quantity of fixed ammunition 
is carried. In 1886 the revenue ctitter Corwin took 4 rifles and 1,100 
rounds of fixed ammunition from the sealiug vessel Sierra, and 6 rifles 
and 500 rounds of ammunition from the Oity of San Diego. 

In hunting seals, 3 men go in each boat, but 4 go in a boat for sea otter. 
Tlle men go out in boats and shoot the seals as they appear at the surface. 
When one is shot the boat is rowed swiftly toward it, and, if practicable, 
it is secured; gaffs are often used for this. It is claimed by those familiar 
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with this method, that only a small percentage of the slaughtered seals 
is secured. Some believe that not more than one in ten is saved, while 
others think it may be one in four or five. No disUnction as to age or 
sex is made in pelagic sealing; consequeutly the destruction is great, 
and its effect on the rookeries is Yastly disproportionate to the number 
of skins obtained. The pelts are salted in the holds of the s·chooners 
and kept in kench until the port of discharge is reached; sometimes 
tlJe skins are sent to market on a ''tender" that meets the sealing fleet 
at some rendezvous for this purpose. 

Sea otters are also shot and their valuable skins are very carefully 
handled. 

The only parts of the walrus saved are the hide, tusks, and" whiskers." 
The hides sometimes weigh as much as 500 pounds apiece, and average 
about 350 pounds; they sell at 10 cents per pound. Tusks average 7 
pounds each; the price is usually 55 cents per pound; they are mostly 
exported to China, where the bristles are also sent; the latter are used 
for toothpicks by the wealthy Chinese, and ate also mounted with gold 
and utilized for hairpins by the women of China. 

La.y, ~rages, etc.-Elliot bas so fully discussed the system of wages, etc., 
ou the Pribilof Islands, that I will not consider the matter here. The 
~::~ealiug vessels furnish all arms, outfits, and equipment of every kind, 
including salt, and the men ship on wages or on a lay. If wages are 
paid, tlJe cook and hunters each receive $50 per month, while the others 
are paid $30 per month. By the lay system the master receives 11..0 , the 
mate 4\-, and the seamen from -k to 1 ~ 0 • The average share is usua11y 
smalL -In 1888 it v·aried from $30 to $200 for the season. 

StatisUcs.-According to the report (H. Rep. 3883,'Fiftieth Congress 
first sessiou) of George R. Tingle, United States Treasury agent, at the 
St'al islands of Alaska, the number of fur seals killed on the islands of 
St. Paul and St. George for the year ending July 31, 1888, was 103:920, 
classified as follows : 

Items. Number. 

Young pups for nativ.e food.--- ... -- ___ ... _--. __ ... ____ ---_-- .. -- .. ------.-·-.. 3, 533 
For native food during t.he stagy st~asou when the skin is not merchantable._. 300 
Small young seals killeil. by nat.ives during food killing ..... ____ . _____ .. _ .. _ ~. 60 
Small young 8eals killed by the Alaska Commercial Company through accident 

while taking their catch ______ ----·-------·-----·-----·---------·-·-----..... 18 
.Alaska Commercial Company under contract,_ .•••.. _. _ ...... _ . __ ...... _ . • . . . . 100, 000 

Total ..... _ ...... --·-··-----· ........... -- ...•........... ----·------ ······ \1o3, 920 

It will be seen that the full quota of 100,000 skins was obtained at 
the Pribilof Islands. Add to this the catch of the San Francisco seal­
ers and we have 104,455 pelts as a result of this branch of the American 
fishery prosecuted from San Francisco. • It seems proper to· mention in 
this connection the products received from the Commander Islands, 
since the fishery there was controlled by American capital. The Russian 
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steamer Alexander, which arrived at San Francisco October 12, 1888, 
brought from the Russian Islands 39,348 skins of fur seals, besides other 
furs. The entire product received from the Commander Islands in 1888 
was 47,362 seal skins.* The total number of far-seal pelages received at 
San Francis~o during the season of 1888 amounted, therefore, to 151,817, 
worth, at the low estimate of $10 each, $r",518,170.t 

SEA-OTTER HUNTING. 

Although the pursuit of the sea otter (Enhydra 'marina,) is carried on 
a1most exclusively in Alaskan waters, the business iR controlled by San 
Francisco capitalists, who send out vessels and employ natives to bunt. 
Tile industry therefore deserves mention here, aiH.l available statistics 
should be presented. 

Recently there has been a decided decrease in the numbers of the sea 
otter, but the pelage is so valuable (exceeding all others in intrinsic 
worth):j: that its pursuit employs a considerable amount of capital and 
many men at certain sea~ons of the year. The business is an important 
one for several months, and is relierl upon by some of the Aleuts as one 
of their principal sources of income. It is difficult to present complete 
statistics of this branch of the fishery, since the investigation upon 
which this review is based did not cover the region where the fishery 
is prosecuted., and for that reason the data relating to boats and. meu 
employed are not at hand. Vessels engaged in the sea-otter lmnt dur­
ing- fall and wh~ter may at other times be utilized as freighters to visit 
<.l.i:fferent stations or else be employed in the salmon fishery. 

The total number ·of sea-otter skins received at San Francisco, as 
reported by competent authority, amounted in 18~8 to 2,510, large and 
small, and 161 cubs, with an nggregate value of $218,625. In 1889 there 
were 1,901 skins (includiug 70 cubs), with a value of $164,775. These 
figures include 125 skius, valued at $9,375, that wrre taken on other 
parts of the coast, and which can not be included under the head of San 
Francisco products. 

Fishing grounds.-The priucipal localities for the capture of the sea 
otter are about the reef's and outlying islets of tlle Aleutian chain of 
islands. Sannak and vicinity is a favorite bunting ground. Some­
times the kalan is taken in the water~ but in heavy storms and gales 
it is frequently surprised and killed when asleep on the shores or pro· 
jecting reefs of the islands. Sea otters are also taken occasionally in 
the vicinity of Cape Flattery or the Strait of Fuca. 

" In 1S89 this amount was increasecl to 52,700, and in 1890 52,000 pelts were re­
ceived. 

tIn 1888 and 1880 Alaskan fur-seal skins were worth from $15 to $16 in the London 
market, while those from the Commander Islands sold for from $11 to $1:!. The skins 
are not sold in San Francisco, but the estimate given above is about what they wouhl 
have brought there bad they been put on the market. 

tIn Land and TJ.tater of Angust30, 1890, it was statetl that the price of the best peiage 
of sea otter was from $100 to $300; medium, $50 to $85; brownisb 2 $10 to $25, 
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Boats.-The best Loat for otter hunting is the two-hole skin bidarka; 
no other is used by the Aleuts. \Vhite men naturally prefer light-built, 
swift-rowing· wooden boats, but they seldom engage personally in huntmg 
this animal, as the life training and inherited habits of the native spe­
cially fit him for the work. 

Apparatus and methods of capture.-Clubs, spears, and rifles are used 
for effecting the capture. The two former are the native weapons and 
until recently have been generally preferred by the Aleuts, because 
they could be useu without noise; but lately the white traders have 
encouraged the use of rifles, anti these have largely superseded the 
primitive weapons of the natives. 

Elliott makes the following interesting remarks concerning the sea 
otter, and the methods pursued in hunting_ it: 

The subtle acumen displayed by the sea otter in the selection of its habitat can 
only be fully appreciated by him who has visited the chosen land, reefs, and water 
of its resort. It is a region so gloomy, so pitilessly beaten by wind and waves, by 
sleet, rain, and persistent fog, that the good Bishop Venia.minov, when be first came 
among the natives of the Alentian Islands, ordered the cnrriculnm of hell to be omit­
ted from the church breviary, saying as he did so that these people had enough of it 
here on this earth! The fury of hurricane gales, the vagaries of swift and intricate 
currents in and out of the passages, the eccentricities of the barometer, the blackness 
of the fog, enveloping all in its dark, damp shroud, so ahtrm and discomfit the white 
man that he willingly gives up the entire chase of the sea otter to that brown­
skinned Aleut who alone seems to be so constituted as to clare and. wrestle with these 
obstacles through descent from his hardy ancestors, who in turn have been centuries 
b~fore him engaged. just as he is to-day. 

So we find the sea-otter hunting of the present, as it was in the past, entirely con­
fined to the natives, with white traders here and there vying in active competition 
one with the other in bidding for the quarry of those dusky captors. The traders 
erect small frame dwellings as stores in the midst of otter-hunting settlements, places 
like Uoalaska, Belcovsky, Unga, and Kadiak villages, which are the chief resorts 
of population and. this trade in Alaska. They own and employ small schoon~rs, be­
tween 30 an(llOO tons burden, in conveying the hunting parties to and from these 
hamlets above mentioned, as they go to and return from the sea-otter hunting grounds 
of Sannak and the Chernabura Rocks, where five-sixths of all the sea otters annually 

, taken in Alaska are secured. Why these animals should evince so mnch partiality 
for this region between the Straits of Unimak and the west end. of Kadiak Island. is 
so mew hat mysterious, but, nevertheless, it is the great sea-otter hun tiug-gronnd of the 
country. Sannak Island, itself, is small, with a coast circuit of less than 18 miles. 
Spots of sand beach are found here aud there, but the major portion of the shore is 
composed of enormous water-worn bowlder~, piled up high by the booming surf. Tbe 
interior i~:~ low au<l rolling, with a central ridge rising into three hill~:~, the mid1lle 
one some 800 feet high. There is no timber here, bnt an abundant exhibit of grasses, 
mosses, and sphagnum, with a score of little fresh-water ponus, in which multi­
tudes of ducks and geese are found every spring and fnJl. The natives do not live 
upon the island because the making of fires and scattering of food-refuse, and other 
numerous objectionable matters connected with their settlement, alarm the otters 
and drive them off to parts unknown. Thus the island is only camped upon by the 
hunting squads, and fires are never made unless the wind is from the southward, 
since no sea otters are ever found to the north ward of the gronnd. The sufferings, 
miseries of cold, and even hunger, to which the Aleuts subject tJhemsel ves here every 
winter, going for weeks and weeks at a time without fires, even for cooking, with 

H. Mis. 27 4--8 
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the thermometer below zero in a wild, northerly and westerly gale of wind, is better 
imagined than portrayed. 

To the SOLlt.hward and westward of Sannak~ stretching directly from it out to 
sea 8 or 10 miles, is a snccession of small, submerged islets, rocky and bare, most 
of them, at low water, with numerous reef~:~ and stony shoals, beds of kelp, etc. 
This scant area is the chief resort of the kalau, together with the Chernabura 
Islets, some :30 miles to the eastward, which are identical in character. The otter 
rarely lands upon t.he main island, out he is, when found ashore, surprised just out of 
the surf-wash on the reef. The quick hearing aud acute smell possessed by this wary 
brute are not equaled b,y any other creatures in the sea or on laud. They will take 
alarm and leave instantly from rest in a large section, over tbe effect of a small fire 
as far away as 4 or 5 miles distant to the wind ward of them. Tile footsteps of 
man must be washed from a beach by many titles before its trace ceases to scare the 
animal and drive it from landing there, should it approach for that purpose. 

The fashion of capturing the sea otter is ordered entirely by the weather. If it be 
quiet and moderately calm to calm, such an interval is ernployed iu ''spearing sur­
rounds." Then, when heavy weather ensues, to gales, "surf-shootiug" is the method; 
aud if a furions gale bas been blowing hard fnr several days withont cessation, as it 
lightens uu, the hardiest hunters "club" the kalan. Let us tirst follow a spearing 
party; let us start with the hunters aud go with them to the death. 

Our point of departure is Unalaska villag0; the time is an early .June morning. 
T!Je creaking of the tackle on the little sc!Jooner ont in t.ho bay as her sails are being 
set and her anchor hoisted causes a swarm of Alents, in their bi<larkas, to start out 
from the beach for her deck. They clamber on br.ard and draw their cockle-shell 
craft up after them, and these are soon stowed an<l lashed tightly to the ves&el's deck­
rail and stanchions. Tbe trader has arranged til is lirip and start this morning for San­
nak by beginning to talk it over two weeks ago with these 30 or 40 hunters of the 
village. He is to carry them down to the favored ot.ter-resort, leave them there, and 
return to bring them back in just three months from the day of their <lepartnre this 
morning. For this great accommodation the Aleuts interested agreed to give the 
trader· skipper a refnsal of their enUre catch of otter skins-indeed, many of them 
ha\'e mortgaged their labor heavily in advance by pre- purchasi11g at his store, inas­
much as the credit system is worked among them for all it is worth. They are adepts 
in driving a bargain, shrewd and patient. The traders know this ..... ow, to the grievous 
cost of many of them. 
If ev-erything is auspicious, wind and tide the next morning, after sailing, bring 

tile vessel well upon the ground. The headlands are made out and noted; t.he 
natives slip into their bidarkas as they are successively dropped over the schooner's 
side while she jogs along under easy way, until the whole fleet of twen I y or thirty 
craft is launched. The trader stands by the rail and shakes the hand of each grimy 
hunter as he steps down into his kyack, calling him, in pigeon-Russian, his "loob­
aiznie droog," or dear friend, and bids him a hearty good-by. Tben, as the last 
bidarka drops, the ship comes about ancl speeds back to tbe port which yesterday 
morning she cleared from, or she ruay keep on, hefore she does so, to some harbor at 
Sannak, where she will leave at a preconcerted rendezvous a supply of flour, sugar, 
tea, and tobacco for her party. 
If the weather be not too foggy and the sea not very high, the bidarkas are 

deployed into a single long line, keeping well abreast, at intervals of a few hundred 
feet between. In this manner they paddle slowly and silently over the water, each 
man peering sharply and eagerly into the vista of tumbling water jnst ahead, ready 
to catch the faintest evidence of the presence of au otter, should that bea!:!t ever so 
slyly present even the tip of its blnnt head above for breath and ouservation. Sud­
denly au otter is discovered, apparently asleep, and instautly the discoverer makes 
a quiet signal, which is flashed along the line. Not a word is spolmn, not a paddle 
splashes, but the vigilant, sensitive creature has taken the alarm, and has turned 
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onto its cbe.st, and with powerful strokes of its strong, webbed hind feet has smote 
the water like the blades of a propeller's screw, and uown to depths below and away 
it speeus, while the hunter brings his swift biuarka to an abrupt standstill directly 
upon the bubbling wake of the otter's disappearance. He hoists his paddle high in 
the air and holds it there, while the others whirl themselves over the water into a 
large circle arouncl him, varying in size from one-quarter to half a mile in diameter, 
according to the number of boats engageu in the chase. 

The kalau has gone down-he must come up again soon somewhere within reacl1 
of the vision of that Aleutian circle on the waters over its head; 15 or 20 min­
utes of submergence, at the most, compel the animal to rise, and instantly as itH 
nose appears above the surface the native nearest it detects the movement, raises a 
wilu shout, and darts in tnrn towards it; the yell has sent the otter down again far 
too quickly for a fair respiration, and that is what the hunter meant to do, as hu 
takes up his position over the spot of the animal's last diving, elevates his padule, 
and the circle is made anew, with this fresh center of formation. In this method the 
otter is continually made to dive and dive again without scarcely au itH;tant to fully 
breathe for a period, perhaps, of 2 or even 3 hours, until, from interrupted respira· 
tion, it finally becomes so filled with air or gases as to be unable to sink, and then 
falls at once an easy victim. During this contest the Aleuts have been throwing 
their spears whenever they were anywhere within range of the kalan, and the 
bunter who has stricken the quarry is the proud and wealthy possessor beyond all 
qnestion or dispute, 

In this manner the fleet moves on, sometimes very fortunate in finding the cov­
eted prey; again, whole weeks pass away without a singles urround. The landings 
at night are made without any choice or selection, but just as the close of the day 
urges them to find the nearest shore. The bidarkas are hauled out above surf-wash 
and carefully inspected. If it is raining or very colu, small A-tents are pitched, 
using the paudles and spears for poles and pegs, into which the natives crowd for 
sleep and warmth, since they carry no blankets or bedclothes whatever, and unless the 
wind is right they dare not make a fire, even to prepare the cherished cup of tea, 
which they enjoy more t.ha.n anything else in the world, not excepting tobacco. 
After ninety 01: a hundred days of such employment, during which time they haYe 
been subjected to frequent peril of life in storm, anu fog-lost, they repair to the ren­
dezvous agreed upon between the trader and themselves, rea.dy and happy to return 
for a, resting-spell to their wives, children, and sweethearts in the village whence we 
saw them depart. Tiley may have been so lucky a.s to have secured forty or fifty 
otters, each skin worth to th€m at least $50 to $60, and, if so, they will have a pro­
longed season of fest.ivity at Unalaska, when they get hack. Perhaps the weather 
bas been so inclement that this party will not have taken a half-dozen pelts; then 
gloomy, indeed, will be the reception at home. 

·while the "spearing surround." of the Aleutian bunter is orthodoxy, the practice, 
now nniversal, of surf-shooting the otter is heterodoxy, and is so styled among these 
people, hut it has only been in vogue for a short time, and it is primarily due to our 
traders, who, in their active struggle to incite the natives to a greater showing of 
skins, have loaned and have given, to tho young hunters in especial, the best patterus 
of rilles. ·with these firearms the shores of many of the Aleutian channels, Sannak, 
aud the Cbernabnra.s are patrolled during heavy weather, and whenever a sea otter's 
head is seen in the surf, no matter if a thousand yards out, the expert, patient marl.;s­
man shoots seldom in vain, and if he does miss the mark he has a speedy chance to 
try again, for tho great distance and thunderous roa,r of the breakers prevent the 
kalan from hea.ring or t.aking alarm in any way until it is hit by the rifle bullet. Niue 
times out of t~u when the otter is thus struck it is in the head, which is all that tLe 
creature usually exposes. Of course such a shot is instantly fatal, so that the hunter 
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bas reason to sit hime.elf down with a long landing-gaff and wait serenely for the surf 
to g_radnally heave the prized carcass within his ready reach. 

Last, but most exciting and recklessly venturesome of all human endeavor in the 
chase of a wild animal, is the plan of" clubbing.'~ You must-pause with me for a brief 
interval on S&Imak to understautl, even imperfectly, the full hazard of this enter­
prise. We can not walk, for the wind blows too hard-note the heavy seas foaming, 
chasing, and swiftly rolling by, one after the other-bear the keen whistle of tlie 
gale as it literally tears the crests of the breakers into tatters, and skurries on in 
sheets of fleecy vapor, whirring and whizzing away into the darkness of that fright­
ful storm which has been raging m this tremendous fashion, corning from the west­
ward, during the last three or four days without a moment's cessation. Look at 
those two Aleuts under the shelter of that high bluff by the beach. Do you see them 
launch a bidat:ka1 seat themselves within, and lash their kamlaykas firmly over the 
rim~:> to the man-holes? And now observe them boldly strike out beyond the protec· 
tion of that cliff and plunge into the very vortex of the fearful sea, and scudding, 
like au arrow from the bow, before the wind, they disappear almost like a flash and a 
dream in our eyes! 

Yes, it looks to you like suicide; but there is this method to their madness: 
These men have, by some intuition, arrived at an understanding that the storm will 
not last but a few bom·s longer at the ruost, and they know that some 10 or 20 or 
even 30 miles away, directly to the leeward from where they pushed off, lies a series 
of islets, and rocks awash, out upon which the long-continued fury of this gale has 
driven a number of sea-otters that have been so sorely annoyed by the battle of the 
elements as to crawJ there above the wash of the surf, and, bmying their globose 
beads in heaps of sea-weed to avoid the pelting uf the wind, are sleeping and 
resting in great physical peace until the weather shall change; then they will at 
once revive and plunge Lack in to the ocean without the least delay. So our two 
bunters, perhaps t.he only two souls among the nfty or six.ty now camped at San­
nak who are brave enough, have resolved to send down on the tail of this howling 
gale, run in between the breakers to the leeward of this rocky islet ahead of them, 
aud sneak from that direction over the land and across to the wind ward coast., so as 
to silently and surely creep up and on to the kelp-bedded victims, when, in the fury 
of t.he storm, the fast-falling footsteps of the hunter are not beard by the active yet 
somnolent animal ere a deadly whack of his short club falls upon its unconscious 
head. The noise of such a tempest is far greater than tllat made by the stealthy 
movements of these venturesome uati ves, who, plying thl3ir he:wy, wooden bludgeons• 
dispatch the animals one after another without alarming the whole number. In this 
way two Aleutian brothers are known to have slain 78 otters in less than one hour. 

If tllese hardy men, when they pushed off from Sannak in that gale, had devi­
ated a paddle's length from their true course for the islet which they finally struck, 
after scmlding ::!0 or :~0 miles before the fury of wind and water, they would have 
been swept on and out into a vast marine waste and to certain death from exhaus­
tion. Tbey ]mew it perfectly when they ventured, yet at no time could they 
have seen ahead clearly, or behind them, farther than a thousand yards. Still, if 
they waited for the storm to abate, then the otters would all be back in the water 
ere they could even reach the scene. By doing what we have just seen them do, they 
fairly challenge our admiration for their exllibit of nerve and adroit calculation, under 
the most trying of all natnral obstruction, for the successful issue of their venture. 

In conclusion, the writer calls attention to a strange habit of the Aleutian otter­
bunters of Attn, who live on the extreme westernmost island of the grand Alaskan 
archipelago. Here the kalau is captured. in small nets, If which are spread out over 
the floating kelp-beds or'' otter-rafts," the natives witlldrawing and watching from 

"*Sixteen to 18 feet long, 6 to 10 feet wide, with coarse meshes; inade uow atla,ys of 
twine, but formerly of seal and sea-lion sinews. 
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the bluffs. The otters come out to sleep or rest or sport ori these places, get entan­
gled in the meshes, aud seem to make little ot· no effort to escape, being paralyzed, as · 
it were, by fear. Thus they fall an easy prey into the hands of the captors, who say 
that they have caught as many as six at one time in one of these nets, and that they 
frequently get three. The natives also watch for surf-holes or caves awash below the 
bluffs; and, when one is found to which a sea otter is in the habit of going, they set this 
net by spreading it over the entrance, and usually oopture the creature, sooner or later. 

No injury whatever is done to these frail nets by the sea otters, strong animals 
as they are; only stray sea lions and hair seals destroy them. There is no driving 
an otter out upon land if it is surprised on the beach by man between itself and 
the water; it will make for the sea with the utmost fearless"9-ess, with gleaming eyes, 
bared teeth, and bristling hair, not paying the slightest regard to the hunter. The 
Attn and Atka Aleuts have never been known to hunt sea otters without nets, while 
the people of Unalaska, and those eastward of them, have never been known to use 
such gear. Salt-water and kelp appear to act as disinfectants for the meshes, so that 
the smell of them does not repel or alarm the shy, suspicious animal. 

The following tabulated statement gives the figures for the pelagic 
fur-seal fishery and sea-otter huntiug b 1888. The walrus and sea lions 
taken incidentally are also included: 

Name of vessel. 

Alexander .. - ... . 
Angel Dolly . - .. . 
Annie·----·-·-· · 

~i!le~f~t.~:~~~~-
Lanra ---------· 
Lily L . --------·· 
Marv H. Thomas . 
0. S."Fowler .... . 
Otter·----- .••... 
San Jose . . ...... . 
Vanderbilt+ ... _ .. 

San Francisco ftw-seal and sea-ottm· fleet in 1888. 

Rig. 

Sch. 
Sch. 
Scb. 
Scb. 
Sch. 
Scb. 
Sch. 
Sch. 
Scb. 
Scb. 
Sch. 
Sch. 

:r I Number of animals I Aver-
Value Value :No. !\o killed.! nge 

Ton- of of 01~~v. "oi ---. 

1 

~~~~~ share 
nage. vessel. outfit. r-) lloats. Fur Sea Sea Wal- of 

seals. otters. lwnfl. ruses. crew. 

~ $6. 500 $3. 000 ~ -_-4----;;---; = = $6. 820 I $150 
18. 8:! 2, 500 2, 500 10 3 17 ------- 1 10 1, 030 60 
25. 27 2, 500 2, 600 12 3 1, 193 . ---- .. ---.- ------ 6, 70! 200 
46.16 4,000 3,000 18 4 363 34 ----· -----· 6,000 83 
62.87 10, 000 4, 000 26 7 200 140 ---.- 16, 000 . 166 
19.20 1,400 1,500 10 3 9 ------- ·----· 25 1,500 75 
6:J. 42 5, 000 5, 000 21 6 1, 700 - . ----- . ----- ----- 9, 350 1:!5 
93. 08 12, 000 4, 000 28 7 20 50 . -- .... ----- 5, 000 75 
33.68 3,000 2,300 15 4 366 ---·· · ·---- 40 4,1!!6 125 
73. 75 10, 000 3, 000 18 4 70 80 -- --. -.... - 8, 500 90 
51. 88 5, 000 3, 000 13 4 150 l[j ------ . ----- 2, :wo 75 
92. 87 5, aoo 3, 900 26 7 H7 11 . . _ _ _ _ . __ _ 1, S:J5 30 

Total ...... ~ 630~ --;;G,"9QO 37,800 213 [----sti 4, 455 - §385 --1-li$4 69~255 =-:-:-
*The nationality of tbe fishermen was as follows: United States, 141 ; Sweden,18: No.rway, 10; 

Japan, 3; British Provinces,12; other countries, 29. 
tin addition to the regular catch, 11 bear skins and 39 fox skins were landed by the tlert. 
t Lost in September. 
§The figures given here apply only to the number of se~ otters obtaineci by those vcf!sc;ls. Tbe 

total number of sea-otter skins received at San Francisco (which is practically all that are taken on 
the coast) in 1888, as reported by tbe Alaska Commercial Company, was 2,510, largo and small, and 
161 cub», tbe whole baYing a value of $218,625. The number antl value of these which can properly 
be assigned to tbe fisheries of San Francisco are sllown el-;ewbei·e. 

II In addition to these figures, the whale fleet took 36 walruses, the hides of which were valued at 
$600, and ivory valued at $998. The gross stock includes $647, the value of 1,176 pounds of walt-us iYor.f, 

• t9.ken by 3 yessels. 
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'l'HE J.\IARKET PISIIEf~Y AND FHESH -FISH TRADE. 

The market fishery of San Francisco, which practically includes 
nearly nll of the fre~h.fish fisheries of the region under consideration 
(except the salmon :fiehery fQr canning), is an important industry. 

Jlw~EHOUSE II 

STREET 

I 
Plan of market dock, San Francisco. 

Aside from the commercial value of 
the fishery, as a businesB enterprise, 
its importance to citizens of San 
li'rancisco in supplying them with a 
cheap and valuable food can scarcely 
be overestimated. TlJe people de­
pend so much upon this special indus­
try for fresh food from day to day, 
that too much care can not be be­
stowed upon its proper conduct. 

vVhile the market supply of fresh 
fish and other aquatic animals is 
largely the product of the San Fra~­
ci~co market fishery (including the 
Chinese fishing in the bay), impor­
tant shipments are received from 
other localities; tllerefore, while this 
chapter deals only with the market 
fishery in a somewhat local sense, in­
cidental allusion to other sources of 

supply can not well be avoidPd. This branch of the fishery is of such 
consequence that a special dock (with wharves, storehouse, etc.), for 
the accommodation of market boats, the landing of their fares, etc, has 
been built by the State, and is under the control of the harbor commis­
sioners. It is located bet ween Union and Greenwich streets, at the 
north end of the city front, and is known as "The Fish erma n'R Wharf." 
It was assigned to their use iul884. It consists of two wharves, inclos­
ing a dock or basin more than 400 feet long and 136 feet wide. One of 
the piers is 458 feet long by 24 feet wide, with an L at the end 119 feet 
long, extending across the outer part of the basin; the other is 366 feet 
long, and is so arranged that there is an entrance 70 feet wide between 
it and the L of the other wharf. In this inclosed dock boats lie safely 
at all times. On each pier are railings for drying nets, and just across 
the street, at the upper (or shore) end of the dock is a storehouse about 
100 feet long by 35 feet wide, devoted exclusively to tlle storage and 
repair of fishing apparatus. 

Species in the San Francisco markets, abundance, seasons, etc.-The San 
Francisco markets are supplied with a large variety of fresh fish and 
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THE CALIFORNIA FLOUNDER (Platichthys stellatus). 

THE CALIFORNIA "SOLE" (Lepidopsetta bilineata). 

THE SAN FRANCISCO SoLE (Psettichthys melanostictus). 
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other aqnat.ic animals. Those mentioned below are most commonly 
taken hy the market fishermen of this region.* 

F1ounders of several species are common in the market. The term 
"flounder" is specially applied to Pleuronectes stellat~ts. In discussing 
tlie flatfishes of the Pacific, Jordan says: 

This species is known wherever found as the ''flounder," all othen. being considered 
as bastard or false flounders. At San Francisco the name flounder is rarely used in a 
generic sense, but only as a special appellation of this species. It reaches a length of 
nearly3 feet ana a weight of 1!) to 20 pounds, larger individuals being found northward 
than southward along the coast. The average length in the market is about 15 inches, 
and the weight 2 or 3 pounds. (The Pisheries and Fishery Industries of the United 
States, section I: The Food-Fishes of the United States, by G. Brown Goode, p.184.) 

Wilcox states that most of the numerous varieties of flatfishes found 
in the San Francisco market are now (1888) known by the common term 
of flounder, though be says that the trade names of '~San Francisco 
sole," ''Bay sole," or "Euglish sole" are applied to one species-" tlle 
best of the flounders "-wllich is probably P. stellatus~ but may be one or 
more of the other \arieties. The diawoud flounder (Hypsopsetta guttu­
lata) is commonly l{nown as the'' turbot" at San Francisco. There 
are several species known to. the fishermen and marketmen as "soles.'' 
Among these may be mentioned Lepidopsetta bilineata, Paropht·ys vetu­
lus, P. isolepis, Oitlwrichthys sordidus, Psettichthys melanostictus,t Hippo­
glossoides jordani,t, H. exilis, and the ''slippery sole" ( Oynicoglossus 
.11acijicus). Tile two latter are taken chiefly in the paranzella. Some­
times great catches of H. e:rilis are made off' Point Reyes in spring. 
Generally speaking, flounuers and soles are abundant all the year, or 
sufficiently RO to keep the market well supplied. 

The common halibut (Hippoglossus hippoglossus) is rarely taken by 
the market fishermen, though the tr.1wlers occasionally bring in a few, 
"and sometimes a vessel ventures to make a trip for fresh halibut to 
the northern banks." Lack of active demand prevents any systematic 
effort to supply the city with this Hpecies. The bastard halibut (Pm·a­
lichthys caUfornicus) is taken with other flatfish. The flounders sell at 
from :J to 10 cents and the sole at from 6 to 10 cents per pound. 1'he 
torncod (1lficrogadus proximus), which Professor Jordan saj sis usually 
served under the name of "smelt" in San Francisco restaurants, is 
taken all the year, selling at from 6 to 10 cents per pound. 

*The scientific names are given to most of the species to avoid misunderstandings 
that might arise from the local use of common names, many of which are so applied as 
to give no clue to their meaning, unless one is familiar with the idioms of the market­
men. The retail prices ouly are given, unless otherwise specified. 

t Jordan says: "This species is everywhere a sole, and at San Francisco it is consid­
ered to have a better claim to that title than other species." 

t "This Elpecies is known universally as the 'sole.' I have also heard the Italian 
name 'soglia' applied to it more often than to related species."-lb. 
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The rock·cod or rockfish, of which there are many kinds, occur 
throughout the year, and sell at from 4 to 10 cents per ponnd. The fol­
lowing species are commonly called rock-cod: The "scorpene" (Scor­
pmnct guttata), black· banded rockfish (Sebastichthys nigrocinctus), g-ar­
rupa (S. nebulosus), flesh-colored garrupa (S. cro·natus), red garrupa (S. 
caurinus and subsp. vexillaris), grass rockfisl! (S. rastrelliger), "\ermil­
ion fish" (S. chlorost,ictus), corsair (S. rosaceus)*, spotted corsair (S. con. 
stellatus), called also pink-spotted rock-cod. The red rockfish or rough 
red rock-cod ( S. ruber) ''is usually the 'red rockfish' pctr excellence," ac­
cording to Professor Jordan. The rasher ( S! miniatus) and the orange 
rockfish (S. pinniger-) of Jordan are now commonly called ''smooth 
red rock-cod" in San Francisco. The black rockfish (S. mystinus) is the 
most abundant species of this genus in the city markets, taking the year 
through, but owing to a prejudice against its color it does not sell at so 
high a price as the others. S. melanops is usually confounded with S. 
mystin~ts; it is far less common at San Francisco. The yellow-tail rock­
fish (S. fla1Jidus) is auother very abundant species and completes the 
list of those specially important. 

The sea trout, or rock trout (Hexagrammus decagrammus), is abundant 
all the year, and sells at 6 to 10 cents .per pound. The cultus-.cod 
( Ophiodon elongat~t.s), often called "codfish" here, is taken at all seasons; 
it sells for from 5 to 10 cents per pound. The ordinary weight ranges 
from 10 to 15 pounds, but individuals of 40 pounds are sometimes 
caught. Many small fish of this species are taken in' nets in the bay, 
but the bulk of the catch is obtained on trawls set outside of the Golden 
Gate, along the coast and off the Farralones. The black "candlefish" 
or "black-cod" (Anoplopoma .firnbr·ia) is commonly known as tlle candle­
fish at San Francisco, where it is sometimes sold as Spanish mackerel. 
It is not so large nor so plentiful as farther north, particularly in tlle 
Strait of Fuca, and is little esteemed generally. 

The term ''perch" is applied to many species of the surf fish family 
(Embiotocidm) found at San Francisco, but Professor Jordan thinks this 
an unfortunate misnomer. Among these '\'Vilcox mentions only the black 
surf-fish of Joruau (Ditrema jaclcsoni), which he deRignates as salt-water 
perch or "porgee." This is tl.le most abundant species and the most 
common of the "perches" in tl.le markets. It is taken all the year and 
sells at from 3 to 8 cents per pound. Jordan mentions fourteen other 
spr.cies belonging to this famlly of surf-fishes that occur at San Fran­
cisco, but some of them are of little commercial value anu in some 
jnstances are used only for bait. T_he river perch (Hysltrocarpus traslci 
Gibbons) is taken in fresh water, chiefly in the Sacramento aud San 
Joaquin Rivers. Considerable quantities are sold in San Francisco, 
which are mostly consumed by the Chinese. 

"Au excellent food-fish and very abundant on outside grounds resorted to by 
trawlers. 
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Mackerel ( Scomber co lias), according to Wilcox, occur from Octobrr 
to the middle of Deeem ber, but are scarce. Their northern limit of 
migration is Monterey Bay; the price varies from 10 to 20 cents per 
pound, and they weigh 2 or 3 pounds each. In October, 1889, when 
the species was rare in the market, Dr. Bean found it selling at 30 to 
50 cents per pound. 

The Spanish mackerel (Scomberomorus concolor) is rare, and only a 
few are seen in the markets during August and September. It is 
highly prized, and sells readily at from $2 to $3.* 

The bonito (Sa1·da chilen~is) is abundant in its season, June to Septem­
ber, but not in much demand, selling at 15 to 50 cents each. It averages 
12 pounds jn weight. 

The "horse mackerel" or scad ( Traclwru.fJ picturatu,s) averages 3 
poumls in weight, according to Wilcox~ and is in market most of the 
ye:u. The price ranges from 8 to 20 cents per pound. Professor Jor­
dan plRces its northern limit of migration at 1\ionte:cey, which locality 
it reaches in August . . He says its weight is less than a pound, and in 
1879 found it to be held in low esteem as a food-fish, though he did not 
know whether this was due entirely to its small size. The estimation of 
its value seems to have changed materially in the past decade. 

The California pompano (Stromateus simillimus) is closely related to 
the butterfish of the Atlantic. It was very rare prior to 1870, but about 
1879 was often found in such quantities that the catch could not all be 
sold. It is again very scarce, but a few are taken from June to August 
and are in demand at a price varying· from 50 cents to $1.50 per pound. 
The fish is known both as pompano and butterfish in the San Francisco 
market. 

The sea bass ( Oynoscion nobile),· sometimes called" white sea-bass," or 
when young," sea trout," is one of the most valued and impm·tant species 
on the coast; it is caught from July to November; it averagesaboutl5 
pounds in weight; its price ranges from 1 to 10 cents per pound. 

The little bass of San Francisco ( Genyonmwus lineatus) "often comes 
into the markets in large numbers," according to Jordan, who says that 
many are dried by the Chinese. 

'.rhe kingfi.sh (Seriphus politus), also called the queenfish~ occurs all 
the year, but is specially abundant in summer, at which time it schools 
in great numbers in the surf along sandy beaches. Its price varies from 
4 to 7 cents. 

The Sacramento perch (A.rchoplites intm·ru_pt'lts) ''is known only by 
the name of 'perch.'" It is taken in great numbers from October to 
March in the lower reaches of the Sacramento and San Joaquin Rivers, 

*The term ''Spanish mackerel,'' as used in ~an Francisco markets, is commonly 
applied to the bonito, also called "skipjack," and ';tuna'' or horse mackerel. 'l'he 
true Spanish mackerel (S. concolor) i.-> not caught north of Monterey Bay, where a few 
are occasionally taken in late summer or fall. 
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and is shipped to San Francisco, where it sells at from 4 to 8 cents per 
pound. 

The" jewfish," or" black sea-bass" (Stereolepis gigas), is said to bean 
excellent food-fish, and the smal1est are in demand in the market. It 
is generally plentiful in deep water about the Farralone Islands, but 
comparatively few are brought to market because of its great size. It 
is the largest food-fish on the coast; its maximum weight is about 500 
pounds. 

'rhe striped basR (Roccus lineatus), which was artificially introduced 
into western waters about 1885, is now quite abundant, and may be 
included among the finest of the California market fishes.* 

The barracuda, one of the most common food species, is in season 
from June to 8eptember; .the price ranges from 4 to 12 cents per pound. 

Salmon of several species and of varying excellence are found in the 
San :Francisco markets. They constitute important objects of fishery and 
are taken in the bays and rivers of the region under discussion. Except, 
perhaps, in September, the markets are generally supplied with some 
kmd of salmon, for shipments are received from various points along the 
northern coast. Tllese include the quinnat or king salmon (Oncorhynchus 
chouicha), the silver salmon (0. kisutch), dog salmon (0. keta), hump­
back salmon (0, gorbuscha), and steelhead (Salmo gairdrwri). The price 
ranges from 15 to 12 cents per pound. The black-spotted trout or" lake 
trout" (S. pU'rpuratus var. henshawi) is in season from October to March, 
and in good demand, selling for from 18 to 25 cents per pound. 

Smelt (Atherinopsis californiensis, Osmerus thaleichthys, V. attenuatus, 
and HJJpomesus pretiosus) are most abundant from January 15 to Sep­
tcm ber, though a few are seen in the markets in the intervening 
months. The largest catch is made in February, March, and April. 
Alexander remarks that "smelt-fishing is followed about 7 months 
in the year. It usually begins in February and is assiduously prose­
cuted till the middle of September, and not infrequently October is 
well advanced before the season is over." A. californicus is alone 
called smelt in this region. It grows to a large size, attaining a weight 
ranging from one-third of a pound to a pound.t After the principal run 
is over, silversides or sand-smelt of smaller size are taken with other 
species. The price is from 6 to 10 cents per pound. 

The herring ( Olupea 1nirabilis) is exceedingly abundant in its season, 
from October or November to about ..March 15,} and, judged by the 

*Alexander states that in March and April, 1890, it bad "recently been taken in 
such quantities that the price was reduced to 18 cents per pound." The ruling price 
prior to that time was $1 per pound. 

t Jordan says of 0. thaleichthys that "This species.is known as smelt, especially in 
those parts of the coast where the Atllerinopsi-9 or California smelt is unknown." 

t If the weather is dry and warm, herring do not remain so late in the spring, but 
if the season is wet and cold they are caught until the middle of March. 
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quantity disposed of, it is one of the most important Rpemes. It is some­
times taken in snch quantities in San Francisco Bay in spring that 80 
pounds can often be bought for 20 cents.* The market price, however, 
g-enerally varies from 3 to 6 cents per vound. 

The California sardine (C. sagax) is said to be almost exactly iden­
tical with the sardine of Europe. This is an important fact, aR will 
appear in the discussion, in a subsequent chapter, of the preparation 
of sardine~ on this coast. It is taken here from May to November, and 
its market price is from 3 to 6 cents per pound. 

The shad (0. sapidissima) is not indigenous to the waters of the Pa­
cific coast, but has been artificialiy introduced there by the U. S. Fish 
Commission. The species shows a yearly increase, but is not yet 
abundant; it is taken chiefly in salmon nets, from April to December. 
and a few are seen in the markets throughout. the year. The catch 
varies considerably from year to year. It often reaches a weight of 8 
pounds, and averages between 4 and 5 pounds. The average price has 
been about 10 cents per pound. 

The anchovy (Stoleplwrus ringens) is about half as large as the her­
ring, and is an excellent food-fish as well as an important bait species. 
It is sold fresh in the market at from 3 to 5 cents per pound; when 
abundant and cheap it is salted for bait, to he used when fresh bait can 
not be obtained. Attempts to pickle it in spices for the trade were 

·made as early as 187D, but it is only in recent years that any con8ider­
ab1e quantities have been packed this way in half barrels, kegs, and 
tin cans. During 1888 the experiment of packing them in oil, as "sar­
dines," was tried. Only a small amount was treated in this way, but 
it is said to have met with fayor, and it is believed the experiment may 
lead to important results. 

The sucker (Oatostmwus occiilentalis) is a fresh-water species taken in 
considerable quantities at all seasons, but is little esteemed, the retail 
price being only about 2 cents per pound. 

The" chub" of the San Francisco markets (Plwxinus crassicauda) is 
abundant in the Sacramento River at all seasons. It is one of the 
cheapest species, selling for from 1 to 3 cents per pound, and is eaten 
chiefly by the Chinese. 

The Sacramento ''pike" (Ptychochilus oregonensis) and another species 
(P. harford:i) are taken in the rh·ers of this region, particularly in the 
Sacramento. Many are brought to market, but they are coarse fish 
and in little demand outside of the Chinese quarter. 

The ''split-tail" ( Pogonichthys macrolepidotus) and two other fresh­
water species (Lavinia e.vilicauda and Orthodon microlepidot'lts) abound 

*Wilcox ~:.tates that "herring, sardines~ and anchovies are taken in abundance in 
San Francisco Eay. The herring are abont 8 inches long, five WP-igbing a pound; 
prices vary with the catch. Sardines are somewhat larger than herring and run in 
schools by themselves." 



124 REPORT OF CO~U1JSSIONER 01!, FISH AND FISHERIES. 

in the streams of this region and, like those last, mentioned, are sold 
chiefly to the Uuinese. 

The German carp ( Gyprinus carpio), originally introduced by the U.S. 
Fish Commission, is now abundant at all seasons; it sells at from 3 to 
8 cents per pound. From 75,000 to 100,000 pounds are annually dis­
posed of in the San Francisco market. 

The fresh-water catfish (Amiurus nebulosus) is another market species 
brought from the East. Its price varies from 5 to 10 cents per pounrl. 

Eels are scarce all the year and are in much demand, the price rang­
ing from 50 to 75 cents each. 

The white sturgeon (Acipenser transmontanus) is abundant and meets 
with a good demand at all seasons, selling at from 4 to 12~ cents per 
pound. Jordan considers it "one of the most important species in 
the San Francisco market." It is sold in the markets under the trade 
names of "sturgeon," "bass," '' white salmon~" and "tenderloin sole." 
The latter is the choice piece. Tile trade names generally apply to 
the particular part of the fish the "cut" is taken from, and the manner 
in which it is carYed. A lengthwise cut has a different trade name and 
a different price from a piece that is cut crosswise. The ordinary weight 
of this speciee is from 50 to 100 pounds; it often attains a weight of 300 
to 500 pounds, and one taken in 1876 is said to have reached 800 pounds. 

The green sturgeon (A. medirostris) is not in favor as a food-fish. 
Ten years' ago, according to Jordan, it was not used for food, and had· 
the reputation of being poisonous. Now it is found in the markets only 
when the white sturgeon is scarce. Both varieties are reported less 
plentiful than formerly. 

Skates (Raia inornata and R. binoculata) are abundant and in gQod 
demand in the markets. The sm2:1l ones sell at from 10 to 25 cents 
each, and the large fish at from 2 to 6 cents per pound. 

Shark's fins are sold in the market, but no special attempt is made to 
get them. The very few brought in are taken incidentally. The price 
is 10 to 25 cents each. 

Dogfish (Squalus acanthias) are numerous; they are sold to the 
Chinese. 

Squid ( Ommastrephes tryoni Gabh) and octopus t Octopus punctatus 
Gabb) are largely eaten by the Chinese, and are chiefly a product of the 
Chinese fishery. Squid come mostly from Monterey, and are mentioned 
here principally for the purpose of calling attention to the market sup­
plies; the price is from 5 to 10 cents per pound. Octopus retail at from 
$1.50 to $2 each; if cut up, each of the arms sells for 25 cents. 

Oysters have been discussed in a special chapter. 
Clams (Mya arenaria and Tapes [Cuneus] staminea Conrad) are found 

in the markets at all seasons. The soft clam, or Mya, is very abundant 
in San Francisco Bay, but the round clam ie obtained from the northern 
coasts, and in limited numbers. It is believed by competent authority 
that M. arenaria bas been introduced, incidentally, with oysters brought 
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from the Atlantic coast. Dr. R. E. C. Stearns, adjunct curator of mol­
lusks in the U .. S. National Museum: bas ably discussed this question in 
a paper entitled "Jl!ya arenari(£ in San Francisco Bay," which appeared 
in tlw American Naturalist, 1\lay, 1881. He says: 

Since Hl74, the date of the description [by Dr. \V. Newcomb, who named it M. 
l!emphillii], the Mya has become abundant, and is found for miles alongside tile easterly 
shore of the bay, and is now the lea.tliug clam in the markets of San Francisco aud 
Oakland, superseding to a great extent the previous "clams," Macoma nasuta and Tapes 
(or more properly, Cuu eu .~) staminea Conrad, in its varieties, especially diversa Sby., 
and the now dominant cl:tm of rhe Jlsh stalls is found exhibiting all of the characteris­
tics of Mya m·enm·ia, and is universally conceded to ue the same as the Atlantic species . 

.Mussels (ll!odioltt capax) are plentiful. They sell for 4 cents per pound. 
The large common crab of the Pacific coast (Oancet· magister) occurs 
iu greatest numbers outside of the Golden Gate. · It is an important 
source of food supply. It can be taken at all seasons and sells at from 
5 to 10 cents. It sometimes attains a weight of 4 pounds. Shrimp are 
extem;ively sold in tbe market; they are discussed at length in the 
chapter on the shrimp fishery. Prawns (Pandalus danm) are obtained 
iu moderate supply; the price vm ies from 15 to 20 eeuts per pound. 

Frogs are taken in the viciuity of San Francisco; they also come from 
San .Mateo, Marin, and Kern Counties. The average market price is $3 
per dozen, but it is sometimes as high as $5. 

Terrapins are obtained from the swamps, ponds, and lakes of this 
region, but chiefly from the San Joaquin Valley. They average about 
2 pounds each and sell at $3 per dozen. 

Sea turtles are kept in the market but are not taken llere. They come 
from tbe l\lexican coast; their average weight is 80 pounds; the mar­
ket price is $3.50 each. 

Destruction offish by sea lions.-:\~uch lms been said and written about 
the destruction of fh;ll in San Francisco B~y and vicinity by sea lions 
and seals, of which there are large numbers about the entrance .uf the 
Golden Gate and at the Farallones. They are commonly seen in the 
bay and even enter the rivers. Opinion is divided, however, as to 
whet.her the scarcity of fish i~:~ clue to the seals or to the capture of quan­
tities of immature fish by 1 he Chinese. This is an interesting subject, 
and considerable mformatiou has been gathered bearing on both si<les 
of the question; but in the present undetermined status of the case it is 
only necessary to call attention to the scarcity of market fish on SOllie 

of the grounds and the alleged causes therefor. 
Fishing grounds, season.~?, etc.-Herring·, smelt, salmon, shad, flouuders, 

perch, and sturgeon are the m·ost important varieties and constitute the 
bulk of the catch of the market fishermen in San Francisco, San Pablo, 
and Suisun Bays. These species are taken cbiefly with sweep nets or 
paranzellas, stationary and drift gill netR, which are operated wher­
ever fish may be tempormily most abundant. The first run of herring, 
about the last of OctoiJer or early in November, generally strikes into 
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Richardson's Bay as the :fish are passing through the Golden Gate, but 
they often go across to the east side of San Francisco Btty at the same 
time. About October 20 giH nets are set in Richardson's Bay and upou 
the shallows on the east side of San Francisco Bay, from Union City 
Creek to Alameda Pier, anc.l off Point Richmond. Fishing continues 
in these localities until about the middle of March, but the :fish change 
their positions frequently, being influenced by wind and weather, and 
occasionally schools of herring enter the adjoining bays. The greater 
part of the catch is taken in Rich~rdson's Bay, where from 35 to 40 
boats engage in the :fishery, which succeeds the smelt :fishing. 

The principal fishing grounds for smelt are in the southern part of 
·San Francisco Bay. Smelt are taken with gill nets and seiues in the 
shoal water of the east si<le of the bay, between Alameda Pier and 
Union City Creek, from November to February. A. favorite . fishing 
ground from January 15 to June 15 is in the channel from off Point Sau 
Bruno to Potero Point, at the head of the bay, and some are caugbt 
here even as late as August. Smelt are taken in April from Point San 
Bruno to Point San Mateo, and in May in the shallow water north of 
Oakland Pier as far as Brooks Island. Another locality resorted to in 
July and August is near the shore, a short distance south of the city, 
between Mission Rock and Point A visadero. 

During April and May :fishing for salmon with drift gill nets begins 
on the ground from off Point Riclunond to Oakland Pier; this is con­
tinued to July; the catch is small here during J nne and July. In l\lay 
aud June nets are set for salmon in the channel south of Oakland Pier, 
and a few :fish are taken there. From April to September salmon are 
netted in San Pablo Bay, from Point San Pedro to Benicia, from Mare 
Island up Napa Creek, and on the north side of the bay, in the channel. 
leading to Petaluma Creek, and on the shoals off' Sonoma Creek. Sal· 
mou are taken throughout Suisun Bay in spring and fall. 

Shad are caught incidentally in nets set for other species in San Fran­
cisco Bay and the adjacent bays, also in the Sacramento River. 

Flounders are taken all over San Francisco and San Pablo Bays, 
chiefly where the water is shallow, so that the'' sweep nets" or paran· 
zellas can be most successfully operated. Specially favorable localities 
in San Pablo Bay, botli for flounders and sturgeon, are the broad, flat 
reach (inside the 6-foot curve) on the north side of the bay (see map, 
plate vr), the bend west of Penole Point, and the deep, bay-like curve 
between the latter and Point ~an Pablo. 

Sturgeon occur all over the bays and streams emptying into them, but 
are generally most numerous in the shallow reaches near shore. 

l~,ifteen of the largest market boats engage m trawl-line :fishing out­
side the Golden Gate at all seasons of the year whenever the weather 
will permit. A large number follow this :fishery in summer. Between 
April and November trawls are set along the coa.st south of the Golden 
Gat6- as far as .Pigeon Point, but the ''south Rhore" is not frequented in 
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winter. The~' north !Shore," between Duxbury Point and Bodega Head, 
a distc:tnee of about 40 miles, is a f:nTorite fislling ground at a.ll seasons. 
The catch on trawl lines is made from ·~ to 5 miles from the shores 
al)Qve mentioned, and also off Noouday Hock, and the North, l\Iithlle, 
and South Farallones. The catch consists chiefly of the numerous va­
rieties of rock-cod an<l cultus-cod, with au occasional halibut and greater 
or less quantities of other species taken on hooks. 

Fishermen, lay, etc.-'rhe market fishermen of San Francisco, ex­
clusive of the Chinese, are, with very few exceptions, from the south 
of Europe. Italians predominate, l>ut Slavonians, Greeks, Por; uguese, 
and Spaniards are numerous. They have brought from their ua.th~e 
lands the peculiarities which distinguish fisherm~u of those countries; 
and one standing on the market wharf at San l!'rancisco watching the 
arrival of the nshing feluccas, and noting the dresH, manner, and Ittn­
guage of the fishermen (for many speak their mother tongues), might 
Pasily imagine himself the witness of a fish-marketing sceue on the 
Mediterranean coast. The men are hardy, are reputed to be brave and 
sldllful, are industrious, and are willing t0 work for small returns if 
necessary. It has been said of them that-

The fislwrman's life is fnll of bards hip and w.~rk. The dangers of the calling are 
manifold. They are hardy, temperate, anti frugal. Their days are spent on the 
water and their families see bnt little of them. They are generous and ldnd to each 
other. They are keen in business matters, and do not allow themselves to be cheated 
hy dealers on shore. Some of them have amassed a competency and retired from 
business. There are bnt few instances of poverty to be seen among them, and nearly 
all of them have a snug sum pnt by for emergencies. ,. " * They are seldom idle. 
After a trip bas been made antl the boat's load of fish sold, they may generally be 
found on their boats or the atljoinin~ wharf, repairing or drying their nets aud seines, 
making lines and adding hooks, or doing some kind oflabor on their boats, preparatory 
to another fishing voyage. (San Francisco Chronicle, November 11, 1883.) 

This rose-tinte(l pieture of success and ''competency" is undoubtedly 
overdrawn. It is tr9e that some have been moderately successful, and, 
by close economy, have beeome boat-owner.s or dealers on shore. But 
the majority have not been so ~'lucky," and, though tllere may be little 
actual destitution, the earnings are no larger than those of the New 
England fishermen who follow their trade throughout the year. There 
ha~, however, been a marked improvement in this respect in the past 
ten years. A decade ago Jordan fouucl "the wage.s earned lJy the bay 
fishermen in San Francisco pitifully small, very few of them earning more 
than the $3 per week, necessary to pay their board bill." Earnings 
vary greatly in different seasons, but in 1889 it was stated that the 
"high line" of the fleet shared $700, while the smallest share was esti­
mated to have been $300. 'l'he average wages was placed at $400 by 
competent authority. Naturally they are clannish and oppo.st>d to llav­
ing others secure anything like a controlling influence in the trade. If 
occasion calls for it, they have the reputation of standing by each other 
to the bitter end, and this spirit of trade union has, no doubt, lJeen a 
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most important factor in maintaining their unquestioned supremacy in 
the market fishery. 

They have several societies, among which the California Fishermen's 
Union, on Vallejo street, is perhaps the most important.* Here they 
meet to discuss and act upon all matters relating to their calling and 
which may affect their welfare, special attention being given to State 
laws regulating the fisheries. 

The lay upon which the fishermen work is as follows: The owners of 
a boat furnish all fishing gear-lines, nets, etc.-and receive one shiue. 
In settling, the cost of all provisions and outfit, other than fishing gear, 
is deducted from, the gross stock, and the remainder is divided equally, 
the boat counting as one man in the division and getting one share, 
while an equ'al amount goes to the captain and each member of the crew. 
Some fishermen own their boats, but in many cases the little vessels 
belong to the market.men. 

The fishermen find constant employment in pursuit of the many kinds 
of fish that frequent these waters.· Certain species are always arriving 
to take the places of those departing. This necessitates changes in 
gear and continuous activity. 

~rhe financial success of the San Francisco fishermen is often seri­
ously affected by the great quantities of fish received from stations on 
the c~ast, making the price unremunerative. Then the local market 
fisherman gets but little for his labor, and he complains most bitterly. 

Boats.-The majority of the market boats of San Francisco and 
vicinity are _1eluccas, but some are cat-rigged. Wilcox gives the num­
ber regularly marketing their catch at the city (exclusive of Chinese 
craft) as 126, wllich he classifies as follows: 8 boats from 32 to 36 feet 
in length, 51 from 20 to 25 feet, 20 from 18 to 20 feet, and 47 from 
15 to 18 feet long. 

An act of the California legislature, approved March 21, 1887, re­
quires all fishing boats to obtain a license. In many cases, however, 
especially in thinly settled coast sections, the law bas not been thor­
ougll 1y enforceu, and the recorlls of boats licensed generally gives au 
inadequate idea of tile actual number employell. In the region includ­
ing San Francisco .Bay alHl tbe Sacramento and San Joaquin Rivers, 
452 boats, all told, were reported as licenseu. These are divided into five 
classes, tlle classification being based on the number of men working on 
a boat. Class A includes boats with less than three men, and eacll 
boat of this class pays $5 license fee. Those with three men come 
under class B, and pay $7.50. Then follow the classes 0, D, and E, 
$2.50 extra . being charged for each man carried in a boat in addition to 

*A writer in the San Prancisco Chronicle, of November 11, 1883, says: ''The fish­
ermen are nearly all members of the Ji''ishermen's Protective and Benevolent Associa­
tion, which has ha<l an organization here since 1877, with a large membership. 
11 

" * The office of the association is located at 23 Vallejo street." 
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three. Thus, a crew of four pays $10, five men are taxed $12.50, and 
so on.'* 

The market fisherman paints and repairs his own boat, makes new 
sails, repairs old ones, and attends to the fitting of rigging. The boats 
are built at San Francisco by Italians and Greeks, who also turn out 
small craft of this type for use elsewhere along the coast. There are 
three boat-huilding shops (with an average value, with accessories, etc., 
of about $1,000) that employ two or three men each. 

Apparatus and methods of fishing.-'rhe frequent changes in fishing 
caused by the appearance or departure of certain species compel the 
market fishermen to use a great variety of apparatus to secure the best 
results. It is common for a boat to be fully eq Llipped with hand and 
trawl lines, salmon gill nels, herring or smelt nets, seines, etc.; but most 
of this gear is generally stored on shore, the boat carrying only that re­
quired for the special fishery it is employed in at the time. lVlan.v small 
boats engage in crab fishing throughout the year and require no change 
of gear.t 

The crews of the boats vary from !3 to 6 men, the number depending 
upon the size of the craft and the fishery it is following. 

The larger cla~s of boats generally pursue the flounder, rock-cod, 
smelt, herring, salmon, etc., in their respective seasons, and employ all 
vari_eties of gear known to the trade. The hand line is perhaps the 
most common form of apparatus. .Whatever other gear may be put 
into storage, eight hand lines are generally kept on each boat, as they 
occupy little space and can often be utilized to good effect, when other­
wise the time might be lost, as when a boat is becalmed. Occasionally 
the trawl lines do not find good fi$hing, owing to the poor quality of 
tlw bait, which may have been on the hooks longer than usual, or to 
\·arious other causes known to fishermen; and at such times the band 
Jines play an important part in securing a fare. Sometimes two-thirds 
of the day's catch will be taken on hand lines. There are three sizes of 
Jines. The smallest is about 20 fathoms long, with a sinker weighing 
one-half pound. A medium size is twice as long and with double the 
weight of sinker; the longest used is 75 fathoms, with a lead weighing 
2 pounds. They cost, respectively, 35 cents, GO cents, and $1. 

From 30 to 40 baskets of trawl lines are carried by eacll boat when 
trawling. Each basket holds a little over 100 fathoms of ground line, 
with from 150 to 180 hooks attached. The gangings are 3 feet long and 
3~ feet apart. The cost per 1,000 hooks, including buoy lines, etc., re­
quired for setting them, is $27. The trawl baskets are oval in form, 

*This tax is considerable in the aggregate, reaching the sum of $3,010 for licenses 
issued for Humboldt, Tehama, and Shasta Counties, and the region previously men­
tioned, viz: Class A, $~,4tl5; class B, $52.50; class C, $170; class D, $:.!87.50; class E, $15. 

t Alexander remarks that "on an average 100 boar.s follow crab fishing the yea1· 
round; the smallest qoat'l, as a rule, are used in this fishery." 

H. Mis. 27 4--9 
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made of wicker work, and are similar to those used by the Irish market 
fi~hermen sailing from Boston. Tl~ey cost 50 cents each. 

The method of fishing with trawls is sin ilar to that on the Atlantic 
coast, when sailboats are employed. The lines are first baited and coiled 
in the baskets ready for setting. When the fishing ground is reached 
the buoys, anchors, and buoy lines,* are bent to the ground lines, and 
when all is ready the boat stands along under easy sail (or is .rowed if 
there is no wind) while the fin~t buoy is thrown o''er, followed by the 
buoy line, after which the trawl is paid out. If the ends of tlle sections 
in the baskets have not previously been tied together they are quickly 
bent at the proper time; and this goes on until all the hooks are out, 
when the last end of the ground line is followed by the anchor, buoy 
line, and buoy. Five to 35 baskets of trawl are set at one time, the 
quantity varying witll conditions of weather, etc. The gear is hauled 
in the ordinary manner and the fish are generally stowed in tiers in the 
hold, where they are arranged heads up, and lie that way until the boat 
reaches the market dock. 

The herring gill nets used in San Francisco Bay are 30 fathoms 
long. Seven to ten of these are set in a string. Each boat usually 
has ten nets, but all of them may not be set at the same time. Smelt 
nets are often set for herring, according to Alexander. These are 40 
fathoms long, 10 to 12 feet deep, with mesh varying from 2 to 2! inches. 
They cost $25 each. As a rnle, 5 smelt nets are set in a string. 

Salmon gill nets vary in size with the locality, those used in the bays 
and the Lower Sacramento being larger than the up-river gear. The 
former range in length from 40 to 50 fatlloms, are 40 to 45 meshes deep; 
mesh, 8~ to 8~ inches. Several are fastened together for drifting, mak­
jug essentially one net of 250 to 500 fatlloms in length, worth from 
$200 to $400. Each boat usually has ten nets, with an average value 
of $30 each. The method of operating these is the same as on the Sacra­
mento River. 

The sea-bass gill nets are 20 fathoms long, 8!-inch mesh, and 40 meshes 
deep. They are made by the fishermen. The bulk _of the twine of which 
they are knit comes from Eo--ton, Mass.; some js imported from Europe; 
the former costs 60 cents per pound and tlte latter 85 cents. 

The barracuda gill nets are essentially the same as used elsewhere, 
and are operated in a similar manner. 

The trammel nets, locally called ''drift nets," or "3-mesh nets," are 
usually 50 fathoms long and 10 to 11 feet deep. The large mesh varies 
from 17 to lR inches and the small mesh from 5~ to 6 inches. They cost 
$30 each. The web for the central net is machine-made, but-the rest of 
the net is made by the fishermen. 

_The paranzella is the form of net ordinarily used for catching floun­
ders and such other species as can be taken in this. apparatus. By 
--------- ---- - ----

* Stones are very often uso(l for anchors, and tin cans are in' favor for buoys. 
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Americans, who are unfamiliar with its European origin and name, it is 
called '~flounder net," "drag net," ''drag seine," "bag seine," ''deep­
water drag seine," etc., the name in each case having an allusion to some 
peculiarity of form, operation, or species taken in it. The size com­
monly used for fl.onnder fishing in San Francisco Bay and contiguous 
waters bas a conical bag in the middle (at the bunt), 18 feet deep and 5 
feet wide. across its mouth. The wings ar~ each about 150 feet long, 15 
feet deep where they adjoin the bag, and taper to 12 feet in depth at the 
extreme ends. The mesh at the wing ends is from 22- to 3 inches, but 
grows smaller towards the bunt, where it is only 1 inch, while the bag 
ha.s a ~-inch mesh; the cost is $125. These nets are ofte11, if not generally, 
operated like a drag seine, being hauled over the bottom by men stand­
ing on the shore or in shallow water near the sllore. 

Alexander states that "drag nets that are hauled on shore are from 
360 to 420 feet long, 18 to 2-! feet deep, bag 18 feet long, mesh of wings 
4~ inches, of bag 2~ inches." ThoBe used in deep water have a bag 30 
or 40 feet deep. Tllis extra length prevents the escape of fish. When 
the paranzella is operated by boats the method is essentially the same 
as at Santa Cruz. Fishing with this is perhaps most common in the 
bays where the water is shallow. 

'fhe steam tug U. S. Grant operates a paranzella on sandy patches iu 
deep water oft' Point Reyes and the Farallones. Her catch is chiefly 
flatfish, but other species are also sometimes taken. She carries a crew 
of seven men all told, namely, capt. tin, engineer, one fireman, four fish­
ermen or deck bands.* Tlie following account of a trip on the Grant 
is extracted from the San Francisco Call of .April 4, 1887: 

Near the stern of the boat " * " two booms, 45 feet in length, project over the 
sides and water, which contain ropes attached to the month of the net. The nets are 
100 fed· long by 40 feet wide, and there are always two of them aboard. The fish­
ing is done by trolling. \Vhen the vessel arrives at the fishing ground she moves 
along very slowly with the net trailing at the bottom of the ocean. The nets to the 
fish appear stationar~·; and the piscatorial iciots swim through the mouth and are 
thus easily caught. No bait is used. Heavy sinkers arc employed to hold the uet 
down to the bottom. Off Point Reyes, the usual :fishing ground of the vessel, the 

. bottnm is at 40 fathoms. 'l'he Call reporter, who was courteonsly perrnittecl to enjoy 
a trip on the steamer, arose at 3 o'clock last Friday morning, and at 4 o'clock found 
himself at Green street wharf, off which the U. S. Grant lay. " " "" 

It was yet far from dawn when the little vessel cast off her moorings at tlle wllarf 
and picked her way carefully through the shipping out into the stream. The morn­
ing was a mild and pleasant one, and the stars overhead afforded sufficient light to 
s:eer by. Once out into the stream the little ~;teamer puffed away and made rapid 
progress toward the Hea(ls. The jutting hills on either shore and in the water looked 
black and ominou~, but the electdc and other lights blazing ever~Twhere relieved the 
prospect considerably. A fresll and invigorating breeze was blowing in from the 
ocean, but it was too cold for comfort. Soon the vessel began to roll; " " " she 
h:ttl passed through the Golden Gate, alHl before the snn had risen very high she was 
ott' Point Bolinas. By half past 7 she hatl arriYe(l ofl:' Point Reyes, the fishing gronnd, 

"The captain receives $100 pnr month, the engineer $100, the fireman $50, and the 
ti:.llermen $40 each. 
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a distance of about 35 miles from this city. The morning was cool, but clear and 
sunny. The engine was stopped, and the net was got ready for busines~. The meshes 
were soon in the water, and being lowered by the ropes to the bottom. The net was 
suffered to remain at the bottom until about 11 o'clock a.m., and during that time 
the craft gently moved along, bobbing up and down on the swell. * * * A moment 
or two before the performance of hauling in the net was begnn not a bird was visible 
anywhere, lmtas soon as the fishermen commenced to haul in the almost interminable 
length of rope, to the accompaniment of their '' yo-heave-hos," the very air became 
alive with sea fowl. 

Professor Jordan gives the following· account of the history of par­
anzella fishing at San Francisco, and its efi'ect· upon the abundance of 
fish in the bay : 

Previous to 1S76 fishermen working with seines for the San Francisco market 
made very good wages, occasionp.lly running as high as $25 per night for each seine. 
In 1876 some of the fishermen secretly ordered a drag net to be made, and took it 
out for trial without the other fishermen knowing it. The experiment was entirely 
successful, and the drag nets have been used in San Francisco since. Their intro­
duction naturally created quite a stir among the other fishermen, especially among 
those who had previously supplied the market with tomcod and flounders. Threats 
were made to burn both drag nets and tbe large boats which were used to pull them, 
and for several months it was necessary to keep watch over the "paranzellas." There 
is still a great deal of opposition to the use of these nets, fishermen complaining that 
by means of them so many young fishes, especially flounders, are destroyed that the 
fishing around San Francisco is thereby greatly injnred. Fishermen tell me that 
they are in very general use along the shores of the Mediterranean. San Fra.nciscQ 
is probably the only place where they have been introduced into this country. 

As soon as the "paranzellas" were introduced a large reduction took place in the 
price of such fish as they caught. Before their introduction tomcod sold, wholesale, 
for from 25 cents to 40 cents per pound, and tbey never reached a lower price than t1 

cents per pound in the summer. Paroph1·ys vetu.lus sometimes in the winter brought 
as high as 80 cents per pound, and in summer sold for from 10 cents to 15 cents per 
pound. Wholesale prices now never range higher in winter than 20 or 25 cents for 
Parophl'ys, and 8 or 10 cents for t.omcod, and in snmmer 4 cents per pound for the for­
mer, and 3, 4, or 5 cents for the la•ter. Of course, 'part of this is due to the same 
causes that have lQwered the prices of all articles, but the greater part of the reduc­
tion was caused by the drag nets. They have thus far been rather a blessing than 
otherwise to the people of San Francisco. 

Each boat engaged in crab fishing has 12 nets, costing from $2.50 to 
$3 apiece. 

Preservation of appa·rat.us.-All the gill nets, trammel nets, paranzel­
las, net ropes, trawl lines, etc., are tanned. Tar is not used to preserve 
fishing gear. The business of tanning the apparatus is monopolized 
by one person, who has three large iron · kettles in a dilapidated build­
ing; the latter (with accessories) is valued- at $600. Each kettle has 
about 400 gallons capacity, and frequently all these are used .tor boiling 
the tan liquid in which the gear is imwersed. 
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Bait.-Herring, smelt, sardines, and anchovies are chiefly uRed for 
bait by the m:wket fishermen. When herring are abundant and cheap 
considerable quantities are salted in brine. Part of these are sold for 
food and and the remainder kept for bait.* The smelt is prepared for 
bait by cutting oft' its head, removing the viscera (including the dark 
peritoneum), scaling it, and taking out the backbone. This process 
leaves the two boneless sides of the fish, or slivers, which alone are con­
sidered suitable for bait. Fresh bait is preferred, and, when it can be 
had, from 500 to 1,000 pounds are taken on each trip. 

Fw. J . Crab net set ou bottom. FIG. 2. Crab net drawn up. 

Dt·. Beau says that salmon roes are used for bait, and it is common to 
see a sign in the market as follows: " Salmon eggs for bait." 

'rhere is no complaint of scarcity of bait. Clams and squid are not in 
favor for this purpose. The fishermen think they are much less attrac­
tive lures than the Rpecies commonly used, and since they generally sell 
at remunerative prices there has been little reason for experimenting 
with them . 

.1lfwrlceting the products.-It may first be said that the wholesab fresh­
fish business of 8au Francisco is practically controlled by a few firms, 
or dealers, wbo handle tile best of the products and cater to the highest 
class of trade. In addition to their wholesale business, which em-

,. The cod fleet take a. few barrels of salt bait to begin with or to tide over any 
scarcity, !Jut they usually depend upon getting their bait on the fishing ground. 
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braces the shipment of quant~ties of iced fresh fish to interior cities and 
towns, a retail trade is carried on from the stalls in the following mar­
kets: California market, Clay Street market,• New Clay Street market, 
Grand Western market, Central market, Bay City market, Center mar­
ket, and Mission market.t 

These are important markets, in which a large general assortment 
of provisions is sold. The fish stalls are generally provided with mar­
ble counters, and ordinarily present a neat and attractive appearance, 
while there are usually on sale many SlJecies to select from. While the 
list includes numerous kiuds of fish, etc., the supply exposed for sale 
is not large, and considerable care is taken to keep the stock in as 
g;ood condition as practicable in the refrigerators, with w~ich each stall 
is provided. But, unfortunately, care and neatness arc apparently not 
always prominent features of the San Francisco fresh-fish trade. Tlle 
lack of these will be considered more fully farther on. 

There are 15 wholesale and retail dealers in fresh fish and 25 engaged 
exclusively in the retail trade. Besides these, there are street venders, 
who hawk their wares from hf>use to house. As a rule the business is 
carried on in a primitive manner, no r~cords or books being kept. 

Some of. the marketmen are owners of boats and handle the bulk 
of fish taken by them; ne,rertheless, prices are said to be usually fair 
and satisfactory to the fishermen. Although combinations are often 
formrd by the dealers to control the trade, they are seldom of long dura­
tion. In addition to the wholesale dealers, the small traders and peddlers 
(Italians, Pmtuguese, and Chinese) are amcng the purchasers. 

*In 1880 Dr. Bean fonnd that the rent paid for small stalls in Clay Street market 
was from $GO to $60 per own th. 

t A writer in the San Francisco Call (March 31, 1887) makes the following remarks 
concerning the so-called Wharf market: 

''It is a rectangular shed, about 125 feet long by 50 wide. Mr. Scotto rents stalls 
to fisilermen at 2 bits per man per week. All around tile inner wall of the shed run 
fisil-stands, with a par,;sageway behind them. When the market is in fnll blast tilese 
stands are piled up with fisil, sometimes in boxes, sometimes lying loose. Ou stands 
where there are no fir;h, nets are heaped; when daylight comes the fishermen will 
unroll ther,;e and mend them. In tile mi<ldle of tilt~ building are more boxer,; and 
stands covered with soft-shelled crabs antl fish. Around these, and lounging at the 
stands by the wall, are bhe fishermen and their custumers, the Chinese predominating 
among tile latter." 

The description given above applies to the building at the heacl of tile dock and 
the conditions which prevailed at the time the article was written. It is proper to 
say, bow ever, that those conditions have materially cbanged. On the many occasions 
when Mr. Wilcox visited the warket wharf and entered the building no fish were ex­
posed for sale, nor were there any i"ndications that the structure had been used for a 
fish nlnrket for many months. The stands were invariably piled with nets. At present 
it is customary for fishermen to sell their products directly from the boats and deliver 
them on the wharf to the purchasers. 'fhe buyers nsually go on board of the boats 
to inspect the cargo and inquire the price asked by the fishermen. If terms are satis­
factory a bargain is arranged and the fisb are landed on the wharf. 
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The boats that go up and down the coa~t, or oft' to the fishing grounds, 
around the Farallones, some 3.3 to 40 milPR distant, are generally absent 
from 2 to 4 days; but thoRe that fish in the bays make shorter trips, 
usually marketing the catch of one day on the following morning. 
As soon as the fishing is O\er, the huge lateen sail is hoisted, the boat is 
headed homeward, and if there is a good breeze aU the canvas that :-.he 
will stagger under is kept upon her; or, if it is calm or the wind light, 
the swarthy crew toil away incessantly at the oars hour after bonr 
until it seems they must fall down from ntter wearinest;. No effort Is 
spared to reach the market at the earliest moment, for any delay will 
result in the deterioration of the fish or loss of opportunity for selling 
them. No ice is used, and fish taken on distant grouuds are too often 
not in good condition when they arrive. The start for rnarket is com­
monly so timed that the boat may arrive about midnight, or early in tlw 
morning. Most boats reach their docks between midnight and sunrise, 
but generally a few belated ones come straggling in during the day. 

It is an.iuteresting and uuique experience to Gtaud ol1 the pier in the 
midnight hours and watch the arrival of the market boats. Nothing 
disturbs the stillness except the ripple ·of the miniature waves caused 
by the brisk breeze and the lapping of the water upon the piling of 
the piers. Even the snort and puff of the steam tug, which is always 
so persistently nosing around .in all corners of the harbor looking 
for a job, is no longer beard, and only the shadowy figures of "fish­
hawkers," moving about near the head of the d~ck on the lookout for 
arrh·iug boats and bargains in fish, give indications of life and wake­
fulness. Suddenly, in the hazy indistinctness of the night, we note, in 
the shadows cast by the hills that border the Golden Gate, a swiftly 
approaching object~ dimly outlined an<l resembling the wing· of a giant 
sea bird sweeping in from the ocean. Soon it looms into plainer view, and 
beneath the great breadths of canvas that stfMld out hard and unyielding 
in the stiff breeze, we see the dark hull of a fishing felucca, buried to her 
gtmwale on the lee side, and rushing swiftly along through the water. . 
II ow proudly she sai 1:-.! Not a halyard or sheet iR touclled ; not a move 
on board indicates preparation for shortening sail. We wonder what 
will happen as she comes tearing along for the pier-head; :tnd now 
she is so close that disaster seems inevitable. But at this instant the 
hoarse-toned orders of the skipper ring out in quick succession and 
startling distinctness on the quiet night. Men run swiftly about the 
boat's deck ; we hear the sharp rattle of sheaves, the rush of cordage; 
her long yard descends quickly to the deck, the lateen sail falls in grace­
ful folds, while the jib disappears as if by magic; the dexterous hand 
of the helmsman mo\es the tiller at the right moment, and on comes 
the boat, sweeping gracefully into the narrow entrance to the dock, and 
a moment later she lies quietly alongside the pier, where her crew has 
placed her in a berth to land her cargo. · 
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But others follow; and as we again look out upon the waters, boats 
may be seen approaching from up the bay, or from the sea, all leaning 
to the breeze under a cloud of canvas, their long, tapering yards auu 
the lofty peaks of the lateen sails bending to the Rtrain. And so they 
come, till the rising sun appears above the eastern bills across the bay, 
by which time most of tlle fleet lie snugly moored in dock.* 

The wharf sale usually begins about 2 or 3 o'clock in the !norning, 
but on Friday it commences as early as 1 o'clock. In each case it con­
tinues until the fare of the last boat is sold, unless the glut of fish is 
so great that the entire catch can not be disposed of. Generally, 
however, most of the fish are sold early, and at daybreak loaded fi~h 
vans are on their way to .the large markets or shipping houses, or 
have already arrived there; the cry of ''fresh fish! fresh fish!" may 
be heard from many pedestrian street hawkers, wbilp, the unmusical 
''toot, toot" of fish-horns announces the presence of fish-peddlers' 
wagons in the distant sections of the city and suburbs. Down in 
Chinatown" moon-eyed" fish-venders hawk their wares about through 
streets and alleys and shout their peculiar cries in their native tougue. t 
These generally have a yoke across their shoulders, from each end of 
which depends a basket containing tlle fish. Soon the retail markets 
are open, and few buyers are abroad before they can be accommodated.t 

But while the daily arrivals of fish are generally promptly disposed 
of, it nevertheless often happens that large catches may temporarily 
glut the market and render it difficult to sell at any price. As a rule, 
the fishermen quickly dispose of their products to the dealers or huck­
sters. The sale of herring and some other of the more abundant species 
is, however, often left to agents who sell on the wharf. When the 
market is overstocked by the arrival of thirty or more cargoes of fresh 
herring, the fishermen have a cooperative arrangement for regulating 
the sale, so that all may fare alike and no more fish be offered tllan can 
be disposed of.§ 'rhe crew of each boat fills a box holding 80 pounds 
of fish, which is placed in the hands of the agent, who, when he bas 

.,. Each boat, when engaged in fishing, pays a stated sum for dock fees, assessments 
being nlttde weekly when the boats are at work. The rates vary in proportion to the 
number of men, as follows: Boats with 5 men, $1.25 a week; with 3 men, 75 cents; 
with 2 men, 50 cents; and with 1 man, 25 cents. The boats, however, can remain in 
dock without charge when not engaged in fishing. This is nearly the same as a classi­
fication by size of the boat, and Alexander states it that way, saying that" a 31-foot 
boat pays $1.25 per week; the next in size (23 feet) $1, and one 18 feet long, 75 cents.'' 
This entitles them to all the privileges of the wharves and buildings. 

t Dr. Bean says the Chinese are good customers of the market fishermen, since they 
pay extra prices for choice fish. The red-tailed perch is a special favorite with them 
and they often pay three times as much for it as for other species. 

t Alexander estimates that 350 men are employed in marketing fish in San Fran­
cisco, including the street peddlers and proprietors of small stands. 
~A writer in the San Francisco Chronicle (already quot.ed) says: '~Each boat has 

a representative in the market, and every Saturday night he divides the proceeds of 
the week's sales among his partners." 
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sold the first installment, has the boxes refilled. This stops competition 
and obviates much loss that otherwise would result to the fishermen.* 

Care of the fish, etc.-In no other respect is change and improve­
ment so imperatively demanded in connection with the market fishery 
as in the care of the products. The best interests of all are concerned 
in this; for improvement in this direction will materially benefit fish­
ermen, dealers, and consumers. Complete success can only be attained 
by the utilization of all available resources and a proper appreciation 
of the needs and desires of the consumer. Obsolete European methods 
can not long meet with even passive favor in this country. San Fran­
cisco especially, with such an immense wealth of fish to draw upon t 
and fishing grounds at her very doors, should not only have a great 
variety of marme products for food, but should have those products 
placed before the consumer in the best possible cond!tion. The cou­
sensus of statement, lwwever, shows a very different condition of affairs 
in this respect from that which should exist. The most careful and con­
servative observers admit the necessity for change, while pages might 
be filled with quotations from newspapers relative to "bad fi~h" in the 
markets.:j: Published statements of this character are very injurious 
to the fishery, antl it is to be regretted that they are in any manner jus­
tified. This matter should be seriously dealt with. The 'prosperity of 
the fishery depends in a large measure on the adoption of such methods 
as will tend to disarm criticism and to improve the demand for fresh 
fish, and at the same time relieve the fishermen from loss now fre- ' 
quently incurred through delay in reaching the market. 

At present tight-bottomed boats are exclusively employed; the fish 
are not evh;cerated but are thrown in bulk into the hold or left on deck 
with perhaps a piece of canvas spread over them to keep off the sun's 
rays. No ice is used, and in warm weather deterioration is rapid, all 
the more so because the viscera soon begin to ferment and decay. 
Undez; favorabl~ conditions the fish caught in San Francisco Bay and 
adjoining bass reacn tlw city iu good order. But even here some of 
the grounds are 15 to 20 miles distant, and calms often delay arrivals 
for many hours. The boats that go out to the Farallones, to Bodega 
Head, or Drake's Bay, or down the coa8t toward Santa Cruz, are neces­
sarily much longer in reaching the city even under the most favorable 
circumstances, while light winds or calms (which often prevail) may 

*On some occasions, when the market is so overstocked with herring that saleH 
aan not be efl:'ected at paying prices, a portion at least of the surplus is sometimes 
disposed of for smoking, and afterwards packed in small boxes of 5 or 10 pounds each, 
similar to the smoked herring put up on the Atlantic coast. 

tOn October 1, 1889, Dr. Bean recognized 40 different species of :fish in the Clay 
Street market. These were chiefly the 1·ock-cods, salmonidro, pleuronectidre, scite­
niche, and viviparous perch. 

t There seems to have been au effort to control this matter by the authorities. Dr. 
Bean says an officer make's a daily inspection of the markets and condemns any fish 
he finds t'tnfit for food. Cart loads are daily thrown away at the foot of Seventh street. 
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make it impossible for them to arrive there until their catch is in an 
advanced stage of deterioration. The result is that either an unwhole­
some article of food is put on the market, much to the ultimate injury 
of the fishery (by destroying confidence and decreasing the demand for 
fresh fish), or else the fishermen must throw their catch into the sea. 

The next poiut for consideration is the method of handling fish afLer 
they have been landed. Al~hongh there has been some change in 
this respect in recent years, and some of the better class of markets 
are well conducted, there is, nevertheless, much room for improve­
ment. Eminent authorities agree in saying that "t.he bulk of the catch 
exposed for sale is stale and often repulsive-looking." The s:mall deal­
ers and street hucksters usually buy the cheapest material, and a 
majority of them use little or no ice. I have learued of instances where 
the peddlers did not even have a coveriug of any kind for their fish. 
Under such circumstances it is not difficult to believe that the condi­
tion of a wagonload of fish might soon become exceedingly repulsive, 
even though they were fresh when landed. But their condition must 
be additionally disgustiug if they bad already become somewhat stale 
before the boats nrrived. One who has had excellent opportunities for 
observing this phase of the business expressed lJis surprise that auy 
person would purchase from a cart fish covered with dust, their skins 
parched by the sun, their eyes sunken, and with myriads of flies swarm­
ing over them; and it has been remarked that "the manner in which 
fish are handled, generally taken care of, and presented to the pur­
chaser, does not impress one with the idea that cleanliness is one of the 
main objects of the business." If these statements are not ~xaggerated 
(and instances of this kind are not uncommon), it must be conceded 
that improvement can not be inaugurated too soon or maintained with 
too great care; I prefer to think such cases are exceptional. 

It is not necessary to dwell upon this matter longer. It is enough to 
know that all experienced and unbiased observers concur in opinion 
and assertiou. The important question then, is, How shall this evil be 
remedied~ It is at least feasible to offer suggestions that may materi­
ally improve present conditions. First, boats that are engaged in line 
or paranzella fishing can, at small expense, be fitted with wells for 
bringing in their catch alive, or at least the bulk of it. Tlle fisll not 
immediately sold could be transferred to live-cars and left with agents 
to dispose of in the al>sence of tlle boats. No part of the catch would 
be lost, and, since the fish would be alive, the consumer would be sure 
of getting them in the best possible condition. This would inspire 
confidence and increase the demand enormously. The larger fish­
rockfish, cultus-cod, etc.-that can not be brought in alive should 
always be eviscerated as soon as practicable after being caught. If 
this is done, and the fish are well washed, they will keep much longer 
and better, and will be good food. The smaller species, like smelts, 
herring, and flounders, would also be vastly improved by evisceration 
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and washing, but this is, perhaps, less necessary. If customers would 
refuse to buy fish that have not been gutted, aud, for that reasou, can 
not be ciosely examined to ascertain their exact condition of fre~lmeH8 .. 
it would do much to correct the present undesirable condit.ion of afl'airR. 

It bas been claimed by fishermen and dealers that they can not sell 
eviscerated fish, because the buyers believe that only stale fish are 
dressed. This is purely an idea imported from southern Europe, and a 
brief time would suffice to disabuse people's minds of such impressions. 

Small, swift steamers, adapted to fishing and towing boat!'~ in calm 
weather, could undoubtedly do good and profitable sen~ice. They migllt 
also act as carriers and bring to market daily and quickly the catch of 
fleets fishing at the Faralloues, about Drake's Bay, and in the more dis­
taut parts of San Francisco, San Pablo, and Suisun Bays. Indeed, some 
of tbem migllt be fitted with wells for keeping fish alive. Ice should be 
carried and used ou the boats if it is feasible. \Vith the present facili· 
ties for manufacturing ice, it ought to be produced at a figure that 
would make it available to all, and the improvement in the fish would 
doubtless repay considerable expenditure in this direction. Probably 
the establishment of cooling houses or refrigerators, such as are in oper­
ation in the eastern cities aud on the Great Lakes, would prove profit· 
able and advance the present condition of the fish trade. 

All fish markets should be kept in a neat and tidy manner. Ice should 
be liberally used. Fish carts should be constructed so tllat their con­
tents cau be covered, and at least a small amount of ice should be used 
on them. No one is so much benefited as the fishermen by any im­
provement of this nature; for whatever adds to the attractivene-ss of 
goods ofl'ered for sale invariably increases the demand and adds to the 
profit of the producer. .At the same time the salesmen aiHl general 
public are gainers. 

The effect of impro\Ted methods upon the distribution of fresh fish 
to the interior is a matter for special consideration. It is stated that 
the railroads and the express companies of the Pacific coast have signi­
fied a desire to make liberal concessions to uuild up the trade, to the 
extent, at least, of ofl'ering to transport iced fish aud charging only for 
the actual weight of tish carrie<l (no charge being made for weight of ice 
and boxes), and returning all empty packages free of cost to the ship· 
per.s. The transportation facilities are good, and San Francisco ought 
to s pply an immense area with fresh fish of many kinds. Pacific sal­
mon reach all the Eastern and Central States, alld why should not other 
valuable species do nearly as well~ 

Ejfects of Chinese traps and sea lions.-Tbe market fisherman com­
plain of tbe trouble caused by the trap nets set in the baJ·s by Chinese 
fishermen. Tllese ace generally set upon stakes wllich come to the sur­
face. of the water. Drift nets are often caught and torn upon these 
stakes, and in some cases the damage is considerable. Much annoy­
auce and some loss are cause<l by the sea lions that gatht>r in numbers 
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on the "seal rocks" just outside of the Golden Gate, and which roam all 
over the bays and ascend the Sacramento River as far as Rio Vista. 
These active and voracious animals are very bold and seem to have 
learned the habits and methods of the fishermen. They will follow the 
boats and wait around them until the nets are set. As soon as fish 
are gilled they are immediately seized by the sea lions, which, in addi· 
tion to robbing the fishermen, often damage the apparatus materially. 
It is common for these animals to seize a salmon wlJen the nets are b(ling 
hauled, and fight and struggle with the fisherman for its possession 
with such determination that the net is usually torn and the sea pirate 
secures his booty. 

While the damage to nets is considerable and the daily consumption 
of fish by these pinnipeds is enormous, the fishermen believe that the 
sea lions exert even a more baneful influence by preventing schools of 
fish from entering the bays. Many persons have thought that they 
had a marked influence in causing the reported scarcity of fish in San 
Francisco Bay. Under these circumstances it goes without saying 
tlJat, were it not for th .. e State law that protects the seals, the fisher­
men would soon attack their rookeries and materially reduee their 
numbers or destroy them altogether. But, while seals and sea lions 
consume large quantities of fish, many old citizens assert tlJat these 
animals are far less numerous than formerly, when fish were very 
abundant, and they maintain that there is some other cause for scarcity 
of fish if such exists. As late as 1874 there was a rooker,y at Mountain 
View River, St. Clair County, where at present seals are seldom seen, 
while they generally gather in large numbers at Redwood Creek and 
various other places in the bay.* 

Extent of the San Francisco markP.t trade.-Records are not generally 
kept and it is impossible to tell the exact amount of fresh-fish products 
sold in San Francisco by hucksters and marketmen, including quantities 
handled by wholesale dealers who ship to other cities antl the trade 
generally. A careful estimate, however, based upon the experience of 
the most observant and conservative dealers and upon the records of 
transportation agencies, gives the figures in the following table : 

Sun~?nary of the j1·esh-jish tmde of San F·rancisco in 1888 an£Z1889. 

1888. 1889. 
Speci&s. 

IAve.rage Retail IAva . .aga ~tail Pounds. pnce. value. Pounds. pnce. value. 

I 
Fish . 

.Anchovies ... _ ...........•••.•. __ •.. 200, 000 $0.03 $6, 000 120,000 $0.05 $6,000 
Barracuda· .........•.. _ .... _ ........ 125,000 • Oil 10. 000 110,000 .10 11,000 
Bonit.o ........... -·-··········-···- · 50, 000 . 04 2, 000 80, 000 . 05 4, 000 
CarP---··················-········· · 100, 000 . 07 7, 000 60, 000 • 08 4,800 
Catfish·······---····-·-············ 10,000 .17 1, 700 12, 000 .10 1, 200 
Cultus-cod .......................... 187. 500 .08 15, 000 100, 000 .08 ~. 000 
Eels···-·····-·····-··············· · 1, 000 . 30 3oo I 700 .30 210 
Flatfish ............ . ............... 483, 000 .09 41,470 360,000 .10 36,000 

*At tlle time of completing this report (lt-390) sardines are reported so abundant in 
San Francisco Bay that tbny literally obstruct the paAsage of boats tbronglt the water. 
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S1trnmary of thej1'esh-jish tracle of San Fmrwisco in 1888 and 1889-Con tinued. 

I 1888. 1889. 
- ------;--,-----~--1-----,-------,----

S:ecies. I· Pound'~ I A ;,~~~g' ~:~~"!' Pounds. 

Fish. 

Average 
price. 

Retail 
value. 

Herring .................. ~ ......... 2, 612, 000 $0. 05 $130, 600 1, 600, 000 $0. 06 $96, 000 
Kingtish . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 000 . 06 2, 400 30, 000 . 08 2, 400 
Mackerel........................... 25, 000 .10 2, 500 30,000 .12~ 3, 750 
Mackerel, horse . . . .. . . . . . . . . . . . . . . . 100, 000 . 08 8, 000 125, 000 . 08 10, 000 
Mackerel, Spanish.... . . . . . . . . . . . . . . 100 1. 50 150 100 1. 50 150 
Perch, fresh-water............ . .... 432, 000 .12~ 54, 000 425, OOli • 12~ 53, 125 
Perch, salt-water............. . .. . .. 220, 000 . Ol:S~ 18, 700 200, 000 . 09 18, 000 
Pike............................... 20, 000 . 06 1, 200 18, 000 . 07 1, 260 
Pompano .. . .. . . .. . . . . .. .. .. .. . . . . . . 3, 500 . 80 2, 800 2, 500 1. 00 2, 500 
Rockfish.......... .. .. . .. .. .. . ... .. . 860, 000 . 08 68, 800 510, 000 . 10 M, 000 
Salmon ..... .. .. . .. . .. .. .. . .. .... . . 3, 300, 000 , 06g 211, 200 3, 100,000 . 06! 209, 250 
Sardines .. .. .. .. . .. . .. . .. . .. .. .. .. . . 40, 000 . 05 2, 000 800, 000 . 04 32, 000 
Sea hass .. .. .. . .. . . . .. .. .. .. . .. .. . .. 350, 000 . 06 21, 000 400, 000 1 • 06 24, 000 
Hhad . ... ....... ... ...... . .......... 75,000 . 10 7, 500 ...... .•.. . .. ............... . 
Skate;, .. . .. . .. .. .. . .. .. . .. .. . . . .. . . 40, 000 . 03 1, 200 75, 000 . 05 3, 750 
Smelts...................... .. . .. .. 850, 000 . 08 G8, 000 820, 000 . 08 G5, 600 
Striped bass ~ . .................... -~ -.. . .. .. .. .. .. .. . . .. .. .. 1, 000 1. 00 1, 000 
Sturgeon .. . .. . . .. .. . . . . .. . .. .. .. .. . 460, 000 . 06 27, 600 495, 000 . 06 29, 700 
Suckers .... . ........... .... .. ... .. . 175, 000 . 02~ 4, 375 150, 000 , 04 G, 000 
Tom cod .... .. .. .. .... ........... ... 8, 000 . 12~ 1, 000 5, 000 .15 750 
Trout, lake .. . .. .. .. . .. .. .. . .. . .. .. . 50, 000 . 20 10, 000 40, 000 . 25 10, 000 
l'rout. brook .. . .. . .. .. . .. .. .. .. .. . 2, 000 . 30 600 1, 200 . 30 360 
Miscellaneous ..................... :" 29, 000 . 07 2, 030 1 23, 000 • OG! 1, 495 

Total. ....................... _1~8~~· 100 --- 72: 125 ·1 =:!!• 72~ 500 --- 696,300 

Moll1tsks, crustaceans, etc. 

Oysters ................... busbds . . 130, 000 3. 90 509, 175 150, 000 3. 90 1i85, 000 
Clams, hard-shell ..... . ..... sacks.. 1, 500 3, 00 4, 500 1, 200 3. 00 3, 600 
Clams. soft-shell. .......... boxes.. 31, 200 1. 50 46, 800 18, 500 1. 00 18,500 
Mussels .................. buckets.. 43,800 . 50 21,900 35,000 • 50 17,500 
Cra~·fish .......... : ....... vounds.. 25,500 .09 2,250 38,400 .07~ 2,880 
Crabs................. .. dozens.. 77, 800 . 98 'i'6, 244 77, 600 . 98 'i'6, 048 

~~~:;::::·:· : :·::::::::::~~.':~~~:: 2~~:~~~ :~~ 2~:~gg 1~~:~~~ :~~ I 1!:~~g 
S~nid a_nd octopus ........ . ... do . ... 25,000 . OR 2, 000 1 1.), 000 . 08 1, 200 
'Ierrapms ................ dozens.. 1, 000 3. 00 3, 000 1, 200 3. 00 3, 600 
Turtlfls ................... pounds.. 25, 200 . 05 1, 260 28, 000 . 05 l, 400 
Frogs ...................... dozens .. l 4,000 3.00 12,000 4,500 3.00 13,500 

. 'l'otal. .................. , ..... :..... ...... 707, 329 [_=· =-:- ~~~~ 741,228 

Grand total. .................. 
1
...... . .. .. 1, 436, 454 

1 

........... ·I... .. . .. 1, 437, 528 

*Striped bftss have recently been taken in s'lch quantities that the price bas been reduced to 18 
cents a pound. 

FISHERIES 0:11' 'l'OMALES BAY. 

The fisheries of Tomales Bay (including settlements in Marin and 
Sonoma Counties) may properly be included with the market fisheries 
of San Francisco, .as the products go chiefly to that city.* This bay is a 
long narrow iulet nearly parallel with the seacoast, and extending 
southward about 17 miles from its mouth. It is ·bordered on each side 
by rather high hills, and is of nearly uniform width; its entrance is 
about 45 miles (by water) from the Golden Gate. Paperrnill Creek 

>+The fisheries at Sansalito, Marin County, are really a part of the market fishery 
already described, in all that rela,tes to boats, apparatus, methods of capture, mar­
keting the catch, etc. The Chinese fishery camps at San Quentin, Point San Pedro, 
etc., m the same county, are discussed iu a special chapter. Fisheries on the" bay 
side'' of Sonoma Connty are considered under appropriate headings. It is, therefore, 
not advisable to follow 0onnty lines in dealing with the fisheries of To~ales Bay and 
vicinity, since it would involve repetition or a lack of clearness. ' 
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enters the head of the hay. This stream is quite celebrated for trout 
fishing in spring; a few salmon also run into it. 

·rhe bay is noted as a fishing ground, and its upper part is so near 
Drake's Bay, another exce1lent locality for fishing, that boats and appa,. 
ratus can readily be transported across the narrow neck of land divid­
ing them. The fisheries of the region are vastly benefited by the rail­
road that skirts the eastern side of the bay, passes through the small 
settlements, and affords important facilities for the rapid transportation 
of the proctncts to market. The southern terminus of the road is at 
Sausalito, on Richardson's Bay, where it connects with a ferry running 
to San Francisco. 

Fishing centers, etc.-The principal fishing centers are Bodega, Free­
stone, Fisherman's, Marshall, Hamlet, Tomales, and Point Reyes; these 
are railroad stations on or near the shores of the bay and therefore con­
venient as shipping-points. Large quantities of fish are shipped to 
San Francisco (by express) from several of these stations. In 1888 
88,440 pounds went from Fisherman's, 68,472 pounds of :fish and 
46,095 pounds of clams were sent from Marshall, while the shipments from 
Hamlet amounted to 95,945 pounds of fish. The species ·sought are 
practically the same as have been mentioned. Fish are abundant in 
Tomales Bay in their seasons, more particularly smelt, perch, herring, 
and sea bass; there are only a few salmon, and flounders are not numer­
ous. The bulk of the crttch is smelt and herring. 

Clams of two species are abundant on the shores of the bay; one is 
tl1e round hard-shelled Tapes and the other a large soft-shelled species; 
only the for10er is utiiized. Oysters have been planted at the head of 
Tomales Bay; tlwy did not thrive, and were ultimately taken up and 
the beds abandoned; oyster-shells occur in places in the bay, and some 
think natural beds may yet be found as a result of the planting referred 
to. Some years ago an attempt was made to carry on a frog farm, but 
the enterprise did not prove successful. 

Sea lions and sealB follow the schools of herring and smelt into the bay, 
and are plentiful and active, but are seldom or never seen at other times. 

Boats and apparatus.-The fishing boats at Tomales Bay are generally 
from 17 to 20 feet long; they usually carry centerboards; some are 
sharp aft and others have square sterns. A sprit rig is generally used. 
One of these had the following dimensions: Length, over all, 20 feet; 
bt'>.am, 5 feet 10 inches; width of stern, 3 feet 8 inches; mast stepped 
3 feet 8 inches abaft upper end of stem. They are not designed for 
service outside of the bay, and seldom go out into the ocean. If it is 
necessary to work in Drake's Bay, the boats are usually hauled across 
the narrow strip of land that separates the head of Tomales Bay from 
the seacoast. The only loss of life here in ten years was in 1887, when 
two fishermen were overtaken by a storm, which swamped their boat 
while attempting to reach Drake's Bay by the ocean. Drag seines and 
gilluets are the principal apparatus of eapture. 
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1llethods ofjishing, shipping produ,cts, etc.-The methods of fishing are 
similar to those already described under the head of market fishing. 
The seines are operated from shore, and the gill nets are set in the 
ordinary manner, both as set and as drift nets. The bulk of the fish 
are shipped to wlwlesale de_alers in San Francisco, who sell the prod­
ucts on commission to other dealers or hucksters, or ~:thip them to the 
interior or to towns across the bay. For transportation, the fish are 
packed, heads up, in long wooden boxes a.bout a foot deep with an 
average capacity of 125 pounds. Instead of using ice, wet sacks or 
gunny cloth are placed over each box to keep the fish moist. The uets 
are generally hauled early in the day and shipments made by the morn­
ing train, so that the fish reach the city a few hours after being caught. 

Men, women, and children dig clams, but only the men (native Cali­
fornians) engage regularly in this fishery. The average number of men 
employed in 1888 was 20. The clams are sold to the local dealers for 
$1.50 per sack of 70 pounds (4 wooden bucketfuls), the :fishermen being 
paid in merchandise. The clams are emptied into bins built on the edge 
of the bay, and usually 75 to 100 bushels are kept on band to supply 
orders from San Francisco. 

The following tables show the extent of the fisheries of Tomales Bay 
in 1888; but these figures, as well as those for Russian River, are in. 
eluded iu the general tables Jor San Francisco Bay aud vicinity: 

P ersons en~ployed. 

Country. 

United States .. .................... . 
Austria ........... . ...... . ........ . 
Portugal ....•....................... 

ll~li~~- ~ :::::::::::::::::::::::::::: 
Total . . .. . ... . ... . .... . .. . ... . 

Apparatu8. 

Designation 

Nativity. 

20 
11 

2 
22 

1 

riG 

No. 

Nati.mal­
ity. 

27 
11 
1 

16 
1 

56 

Value. 

Boats ..................... · ..... .. .. . 
Gill nets ........... ... ............ .. 
Seines ............................ . . 

21 -$6.300 I 
210 5, 920 
16 2, 000 

--------
Total .. ................. ... . . . ... . ....•. 14,220 

~ 

Products and ralues. 

Products. Pounds. Value. j 

Salmon, fresh. . .......... .. ......... 20, 000 $1, ooo-1 
Other fish, fresh . . . . . . . . • . . . . . . . . . . . 327, 707 1 .i, 885 [ 
Clams . ..... ... . . . . .. ... .... .. . .. ... 81,915 :.!, 048 

--------
Total . . .. .. . . .. . . .. .. . .. .. . .. . 429, 622 18, 933 
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FISHERIES OF RUSSIAN RIVER, SONOMA. COUNTY. 

Russian River is about 100 miles in length and 75 to 150 yards wide 
over the principal part of its course. It empties into the Pacific 6 miles 
bel' w Duncan's Mills. This settlement is a railroad station and ship­
ping-point for fish other than those used locally. The only shipments 
of river-caught fish in 1888 were sent from this place. 

Species, importance of fisheries, etc.-The river is well supplied with 
carp, pike, suckers, hardmouths (Aerochilus alutaceus), and sturgeon. 
Trout are numerous in the upper reaches and, in some of the small trib­
utaries that empty into the river near Duncan's Mills. Iu the spring 
of 1889 they were unusually plenty. During the fall and spring there 
is a run of "winter" salmon weighing from 8 to 20 pounds each. The 
principal fishing ground is the section of the river from its mouth to 
Duncan's Mills, about 6 to 8 miles. 

This river is now rather unimportant as a commercial fishing center. 
At one time it was noted for the abundance of salmon in season; but 
injudicious and illegal fishing has materially reduced their numbers; 
and it is said that the decrease is generally apparent from year to year. 
In 1888, however, salmon were more plentiful than for several years, 
and the fishery for them was temporarily increased in importance. The 
river fishery derives its chief importance from the quantities of fish 
local1y utilized, which amount to nearly five times as much as those 
shipped to market by express. In 1888 the loc~l consumption of fish 
was estimated at 150,000 pounds, while only 33,597 pounds were shipped 
to San Francisco. 

Fishermen.-There are only 15 professional fishermen; 10 of these 
are Italians and 5 are Portuguese. Besides these there are many 
people living along the river who fish at odd times to supply their own 
tables, disposing of aiJy surplus to tlwir neighbors, or in some cases 
peddling part of the catch through the country. The quantity of fish 
taken this way is considerable, and often a man may obtain a year's 
supply in a short time. But the irregular character of these operations, 
the sparseness of the population, and other causes make it impractica­
ble to do more than to present estimates of the products aud values. 

Gatch, etc.- From 75,01)0 to 100,000 pounds of salmon are taken for 
local consumption by those living along the river. The professional 
fishermen take from 20,000 to upwards of 30,000 pounds of salmon an­
nually, constit.uting tlle bulk of the shipments; they also catch from 
75,000 to 150,000 pounds of other fish, which are mostly disposed of 
locally or peddled through the adjacent country. 

Apparatus, etc.-Gill nets are the principal form of apparatus, and 
these, particularly those used for the capture of salmon, are often 
smaller in the mesh than the laws of California permit to be operated. 
Tiley are set in the usual manner. 

Ille!Jal fishing.-It is claimed that for several years past there has 
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been much illegal fishing, and many believe tilat this has caused the 
scarcity of fish, especially salmon. Sometimes arrests are made, and 
for a w llile this action generally lms a marked effect. Iu1888 the "fish­
ermen were rea1Jiug a rieh lmrvest witll their fine-meshed nets." These 
were set continuously to such an extent that tile fish had little chance to 
aseend the river. No regard was paid to the requirements of the law. 
Finally, when some 20,000 or 30,000 pounds of salmon had been caught, 
all of the fishermen were arrested (January, 188H) and fined from $50 
to $100 each. For several months, at least, tbis action bad a decided 
iutlueuce on the river fisheries; professional fishermen were scarce or 
less active than formerly, and Lets were not seen ou the river. Those 
familiar with the facts believe the bulk of fish sent to San Francisco in 
1888 were taken illegall,y. 

Sh-ipments.-The amount of fish shipped to ·san Francisco by the 
Wells-Farg·o Express duriug 1888 is gi\,.en below iu detail by months. 
This statement will show the periods when salmon are taken. No ship­
ments were made in the months omitted from this list. 

• Months. Poundil. 

Januar.v. .. . .. ....... .. . . . ...... ...... ........... 1~, £7? 
February . . . . . . . .. . . . . . . . . . . .. . . . .. .. .. . .. . • . . .. :J, ,8a 
Apnl...... ...... .................. ...... ........ 250 
May·............................................ :!OO 
October . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .... . . . . . . . 65U 
November...................................... 8,485 
December....................................... 6, 150 

Total...................................... 3:~, 5fJ'7 

~--' 

The following statistics giveu here apply only to Russian River and 
do 11ot include other fisheries of the county. The statistics of the set­
tlemellts in this cou11ty bordering on Tomales Bay have been corn bined 
witll those of towns in Marin Cou11ty to show the extent of the i11dustry 
Oil that ua,y. 

Statistics. 

I Per!<ons employed (uativity and nationality): 

I ¥~~~:~~~{~~~~ ~:: :~~: :: ~::: :~~: ~: :.·: ::::::::::::::::::::::::::::::::: :~:: :::::: =-1~ • 

1 Apparatus: 
33l>oats ..................................................................... $2,350 
110 ~~ill nets (40,000 feet long)................................................ 3, 000 

1 Prorlucts and value: 1 

33,5!)7 pounds offish shipped ...................................... .......... 2, 0161 
150,000 pounds of fish commmeu locally . . . . . . . . . . . . .. . . . .. . .. . . . . . . . . . . . . . . . 9, 000 

CHINESE FISHERIES. 

Although tile Chinese fishermt}n engage ill the capture of a variety 
of species in San Francisco Bay, au e1l'ort will be made to present the 
facts in such a manner that the details relating to any special branch 
of the fisheries pursued by them will be clearly 11-nderstood, The sta· 

_H. Mis. 274-10 -

j 
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tistics given are estimates based upon the statements of those most 
familiar \Yith these fisheries, including some of the Chinese, and upon 
a careful and intelligent consideration of the exportations of fishery 
products by this race, and the quantities disposed of for immediate 
consumption in the local markets, including San Francisco. Wllile this 
is not entirely satisfactory, it is practically certain that the actual facts 
have be~u closely approximated. 

For Heventl reasons there was great difficulty in obtaining reliable 
statistics from the Ohinese fishermen of this region. First, it was 
impracticable for either Wilcox or Alexander to visit the camps during 
the heigllt of the fishing season; their visits were unavoidably made 
"between seasons," wllen comparatively little fishing is done, and wllen 
the camps are deserted by a large percentage of the fishermen, who 
seek employment elsewhere in winter. Second, the Chinese apparently 
have no idea of keeping accounts. Third, they are seemingly disinclined 
to discuss or to relate what they have done, evidently apprehending 
some purpose on the part of the investigator to get them into trouble. 
Feeling tllat they are opposed by all white men, and dreading ill treat. 
ment at the hands of tile legal authorities or others, they are naturally 
suspicions and distrustful of the motive of inquit~y, and are disposed to 
be reticent; this, together with the lack of familial'i ty with the Ian. 
guage, the best of them being able to speak only a jargon of" pigeon 
English," renders it practicctlly impossible to get intelligent and accu· 
rate statements from them. Ia many cases, however, much important 
iufonnation was obtained by a ~:;ystem of cross·questioning adroitly 
adapted to the circumstances. 

So far as the size, character, etc., of the apparatus and boats are 
concerned, the data were obtained with great care an<l exactness; the 
measurements were made on tlle spot, and wllcnever practicable the 
boat~, camps, etc., were photographed. Indeed, all possible sources of 
information were utilized, and it is therefore believed the data collected 
are as accurate as it is practicable to obtain unless one could live at the 
camps during the fishing season. 

Fishing cantps.-The Cllinese fishermen do not affiliate with the 
market fislwrmen of San Francisco Bay, but form colonies or settle· 
ments of their own race, which are located near the fishing grounds. 
These "camps," as they are universally called, are composed of an 
aggregation of rude shanties and other needful accessories, such as 
drying-frames, etc., packed close together near the water. They are 
devoid of all suggestion of comfort m; cleanliness and afford ouly the 
most meager quarters to these industrious people, most of whom find 
here only a temporary residence, and live in miserable squalor in their 
rickety and filthy huts. 'There are several of these camps on San Fran­
cisco Bay. These ha,Te incidentally been referred to under the head of 
"fishing centers." Four are located on the south side of the bay, at 
Hunt~r's Point (Poiut Avisadero on the map), Point _San Bruno or 
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"China Point," near Point San Mateo, and at the mouth of Redwood 
City Creek. .At. the north are the camps at Point San Quentin, Point 
San Pedro, and in San Pablo Bay, on the west side, and a mile or so 
soutll of Point San Pablo, on the east side of San Francisco Bay. 

Species, etc.-Shrimp are caught in immense quantities by the Chinese, 
who have a practical monopoly of this fishery. Three species of shrimp 
arc taken for food in San Francisco Bay, the Orangon franciscor~tm, C. 
vulgaris, and Hippolyte brevirostris. The former is the most important 
in the San Francisco markets, aud excels in size all other species of 
shrimp on the Pacific coast of the Qnited States. It is especially 
abundant in the region under discussion, particularly in San Francisco 
and Tomales Bays. Orangm~ vulgaris and Hippolyte brevirostris are 
much less numerous and uot so large. They are taken with the other 
~pecies, and con~:;titute a small percentage of the catch. 

Sturgeon and :flounders are the principal fish taken by the Chinese, 
but nearly all kinds that frequent the waters of this region are caught 
by them. They capture great quantities of young fish, of which more 
extended mention will be made in a subsequent paragraph. 

The soft shell clams sold in the San Francisco markets are mostly 
taken by the Chinese. 

Fishing g1·ounds.-Practically the whole of San Francisco and San 
Pablo Bays constitutes the fishing grounds of the Chinese. The locali­
ties where they most commonly set their bag nets are shown on the map 
(plate vr); these are generally conveniently near their camps and where 
sllrimp are known to be plentifLll. Gill nets! seines, sturgeon trawls, 
(ykes, etc., are also used, either to obtain the best results or to secure 
secrecy, since the Chiuese commonly use illegal forms of apparatus. 

Apparatus.-The apparatus varies in character, is exceedingly de­
structive of minute forms of marine life, particularly young fish, and is 
generally distinctively oriental; some is imported from Cbina, but a 
large portion is made by the fishermen in winter. 

Bag nets, gill nets, fyke nets, and sturgeon trawls are the priuci· 
pal forms employed. The bag net or "trap" is mo:st iu favor; it is 
extensively used in certain parts of San Francisco Bay and adjacent 
waters and is chiefly relied upon for the catch of shrimp.* This neL 
is a great cone-shaped sack or b£tg, 42 feet long from mouth to apex, 
24 feet wide at the mouth, and 4 feet wide at the bottom or point of the 
cone, which, when set, is tied up with a pnckeriug-string or'' sphincter," 
Jike the cod end of a beam trawl. When the net is hauled the string 
is unloosed aml the contents of the bag are dropped into the boat. The 

"This form of apparatus has been erroneously mentioned as a seine or "drag net'' 
by some writers, thongh it is evident from the manner in which it is commonly oper­
ated that those names have beeu misapplied. I have failed to find any reliable 
information that it is ever used to haul shrimp ou shore or that it is dragged uverthe 
bottom like the paraut.ella. 

• 
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bags are made of hemp twine. The half of a net next the mouth has a 
2-inch mesh; the middle section, of about 10 or 12 feet, has a l-inch 
mesh, while the lower or small end has a me~h measuring only one-half 
inch. Conl')idering the contraction caused by tying up the small end 
of the bag, it will readily be seen that scarcely any marine life is minute 
enough to pass through the meshes. Wilcox saw one of these nets at 
San Quentin which had been imported from China, and it differed from 
the above only in width, it being 30 feet wide at the mouth and 18 
inches wide at the small end. The mouth was oval or oblong in form, 
and when set would be about 6 feet deep. It had a row of floats or 
corks along the upper edge, and sinkers were fastened to the lower side 
of the mouth to keep it open. This net cost $12 in China, but the 
freight and import duty added materially to this amount. 

While some of these net bags are imported, the majority are made 
by the fishermen during the season when they can not do much fishing. 
In December, 1888, Wilcox visited the camp at Hunter's Point; only 
a half dozen Chinamen were there, all of whom were busy making 
hemp nets for their traps, to be used the following spring. The seines 
and gill nets are similar to those employed by Chinese fishermen else­
where on the coast, and need not be described m detail. The fyke net 
is of the ordinary pattern. Alexander makes the following remarks 
concerning its use: 

Th~ fyke net is by far the most destructive apparatus used for the capture of fish. 
This net has been described too many times to give it more than passing mention 
here. That they are used in every ayailable place along the coast whenever ch·cum­
stances will permit is a well-known fact. That they are the means of destroying 
prodigious quantitieR of small crustacea and other small fry, such as large fish of 
commercial importance subsist upon, is acknowledged by all; but no steps have yet 
been taken which have bad t,he desired effect of wholly preventing this wholesale 
slaughter. The enormity ofusing fyke nets would be greatly lessenP-d if there were 
any possible chance for minute species to make their escape after entering them; 
but the meshes are so small1Jlat the finest iloating substance is captured. 'fhe vari­
ous species of floatiug fish eggs which are annually destroyed in this way must be 
enormous. If on hauling or taking up these nets any pains were taken to liberate 
the eggs captured the destruction to natural propagation would be greatly alleviated; 
but on the contrary everything which comes to the net of a Chinaman is" fish," and 
is utilized for his gastronomic wants. 

The sturgeon trawl bas been used for a long time in China, and the 
natives of that country have introduced it in the fisheries of California, 
though its employment is illegal. Alexander says of it: 

'fhis is a very cruel as well as a destructive way of catching fish. Each trawl 
has an average of eighty barbless hooks, which are as sharp as needles. They 
are fast6ned to the gangings in clusters of eight and ten, and when in tbe water 
are swung about by the action of t,he tide like the tentacles of an octopus reach­
ing out for prey. A fish which approaches within a length of itself is pretty sure 
of being !looked by one or more of these treacherous devices. When a fish of any 
considerable size gets fa:stened to a hook it is sure in its struggle for freedom to become 
entangled with other books, and finally, in its flouncing about, will become com­
pletely incased in a network of gangings and hooks, like a shark which has rolled 
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itself up iu a net. There is no possible means of escape, and when thirty or forty stur­
geons or other large fish ar6 actively exerting themselves for liberty, anll each stTnggle 
only tends to hold them more secure, the scene can better be imagined than described. 

The wire of which the hooks are made IS square, of the finest steel,· and capable 
of holding fish of great size. The trawls are always set off bottom and from three 
to five fathoms below the snrface, according to the depth of water and the way in 
which the fish sought are thought or known to be moving. Often large numbers will 
be set in one string, they l,eing bent together in the same manner as cod and had­
dock trawls; they are also anchored and buoyed in the same way. Some sturgeon 
trawls have a small wooden float attached to each cluster of hooks; but I am in­
formed that this is an Italian invention and is not used by the Chinese. The trawls 
used by the latter class of fish~rmen have the hooks fastened to short gangings 
which are attached to short bridles, tbese leading to the ground-line. The whole 
apparatus is indeed a complicated one, and in order to give a correct and 0ompre­
hensive descript.ion in detail it should be seen set in the water, which, by the way, 
is something seldom witnessed. 

Methods of .fishin.g.-Generally speaking, the bag nets or traps are put 
into the water eariy in spring, and most of them are taken up in No­
vember, when the fishery practically ends, though a few nets are fished 
all the year. Wilcox states that when he visited the Chinese camps, in 
the last week of December, 1888, he sailed through San Francisco Bay 
in the steam-launch of the Albatross for a distance of fully 30 miles 
without seeing a single trap net in the water. The number used \ar.ies 
somewhat in different camps, but on the whole amounts to an average of 
five or six to a man. The nets are set in two ways. One method is to 
anchor them at the bottom, marking their positions by keg buoys float­
ing at the ~mrface. By the other method they are set in rows, the mouth 
of each fastened between poles driven into the bottom, with their upper 
ends projecting above the surface of the water. By this method the 
mouth of each net is fully distended, --:~bile the body o(} it swings away 
with the tide. All kinds of swir9ming animals that come in or go out 
with the tide are caught, for in spme localities the bag nets completely 
cover the bottom across a wide area. 

The nets are watched very carefully, and at each "slack'' or turn of 
the tide they are ta~en up, the contents removed, and their direction 
changed, so that they will head the next set of the current and thus 
be prepared to take into their capacious pockets all that comes to them. 
The catch is secured, according to Wilcox, by taking up the mouth and 
tying up such part of the bag as can be easily handled; the contents 
are then emptied into the boat. Then another part is tied up and emp­
tied, and so on, until the bag is c1eaned of its contents, when it is once 
more set facing the return tide. Everything that enters these bag 
nets, large or smaH, is taken. The best fish a!'e sold for food; the 
unsalable are fed to pigs or poultry. Shrimp are the most important 
part of the catch, both in quantity and value. 

The gill nets are usually anchored, and are termed "set nets" when 
used in this way. The Chinese fishermen are very painstaking and 
lose no opportunity to secure a good catch. Having set their gill nets, 
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they will stay neaT by in their boats awl watch for approaching· schools 
of fish; if they see fish close to the apparatus, and not disposed to 
enter, as is often the case, they will dart oars into the water or pound 
on the boat's gunwale to frighten the fisll, so that they will, in their 
wild rush to escape, plunge into the meshes of the nets (see plate xrx). 

Ille_qal fishing, destruction of small fish, etc.-It is generally agreed 
that the Chinese fishermen have little regard for the law (if they cau 
evade it) and absolutely no consideration for the preservation of young 
fish from destruction. "All is fish that comes to their net," in the 
strictest sense of the term, and the apparatu.s they use is specially de­
signed to take the smallest forms of aquatic life. Complaints have 
beeu loud anu numerous on the part of otller fishermen, and efforts have 
been made from time to time by the State authorities to put <t stop to 
illegal and destructive methods. Judging from all the information ob­
tainable these efforts have been only partially successful. A writer in 
the San Francisco Bulletin~ alluding to the marked and growing scarcity 
of fish in San Francisco Bay, says: 

Another explanation which is no\Y given is the ravages which the Chinese are 
making upon the young fish. Hundreds of these assnmed despoilers of every bless­
ing are employed constantly in catching the young fish, including every species in 
the bay,just developed from ova, in which work they employ fine nets, scoopf>, aud 
other effective methods. This material is estoemeu. a prime delicacy among the 
heathen, large quantities being consumed in the city, an<l the bn:siness of preserving 
the young fish and shipping them to China has become an important enterprise. 
Thousands of young salmon, from 2 to 4 inches in length, may be found among the 
large supplies brought in daily to the fish shops in the Chinese quarters, and this is 
undoubtedly the true explanation of the alarming decline iu the qnantities of the 
best fish. The process con tinned for a few years will render salmon and other favor­
ite species a rarity in these waters, antl some enactment seems to be called for, to 
afford protection from this particular encroachment of the Cllinese scourge. 

The apparent bitterness of this statem.ent might rob it of force were it 
not reiterated from varwus sources. This particular phase of the fishery 
has attracted the attention of every one who has taken any interest in 
the matter. Wilcox mentions the fact that at Hunter's Point he saw 
several basketfuls of thoroughly drieu, broken fish scraps, among which 
was a large amount of whole fish (Parichthys porosissimus) not more than 
11 to 2 inches long. 

Allusion has already been made to the destructive fishing with stur­
geon trawls and fyke nets. 

Regarding illicit fishing, Alexander says: 

The Chinese put the anthorities to more trouble than all the other fishermen 
combined, and hardly a week passes without some guilty Oriental being dragg·ed 
lwfore the conrt for illegal fishing. This class of people seem to take pride in trans­
gressing all laws established by the State. They invariably fish with fyke nets and 
sturgeon trawls whenever they think such fishing can be carried on with impunity. 
Frequently they are captnred and their gear confiscated. Dnring the I ast year [1889] 
47 sturgeon trawls and several fyke nets were captured. These methods of fishing are 
cal'ried on to a considerable extent in the San Joaquin aml Sacramento Rivers. The 
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Italians, too, are more or less guilty of fishing with prohibited apparatus, bnt they 
do not so persistently violate the law as the Chinese. 

There seems to be no way of ascertaining the number of sturgeon trawls and 
fyke nets employed on the rivers and bays adjacent to San Francisco Bay; but, 
judging from the frequent reports coming from different sources, it is to be presumed 
that illegal fishing is followed considerably. The quantity and kinds of fish which 
the Chinese of Ran Francisco expose for sale and export woultl indicate that a large 
percentage of their food-fish are caught by illicit methods. 

Preparation of products.-The curing of fishery products for exporta­
tion is carried on during the entire fishing season. The fish are drie<l 
in the same manner as bas been noticed in discussing Chinese methods 
of curing elsewhere, and scarcely anything is too minute to be excluded. 
Quantities of fish from 1 to 2 inches in length are dried for exportation.* 

Drying shrimp for China. 

The special feature of curing is the preparation of shrimp, which ap­
pear to be the most important object of fishery to the Chinese ou San 
Francisco Bay and adjacent waters. Wilcox states that the vats in 
which shrimp are boiled, as observed by him at several of the camps, 
are very primitive and quite different from those heretofore described.i" 
He noticed that a hole was first scooped out of the siue of a hill or sterp 
bank for the fireplace, and in this is placed the boiling vat or tank sup­
ported on a rudely built base-work of stones. The vat was 6 feet long 
on top, 5 feet on the bottom, 3 feet 4 inches wide, and about 2 feet 
deep. It bad wooden sides and ends and a sheet-iron bottom bent up 

*Alexander says: "This work is sometimes performed in a very discreet manner, 
especially when an unusual amount of illicit fishing bas been going on." 

t The kettle for boiling the shrimp is a rectangular iron tank f) feet long by 4 feet 
wide aud 2 feet deep, with a fireplace underneath. (The Fisheries and Fishery Indus­
tries of the United States, p. 808: "The Shrimp and Prawn Fisheries of the Pacific 
Coast," by Richard Rathbun.) 
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at each end. The water is fir~t brought to a boiling heat before tlle 
sluimp are put into the vat, and they are allowed to boil about 10 min­
utes.· They are then spread to dry upon gentl,y declining or level 
stretches of hard ground which bas been previously stripped of gras;:; 
and rendered perfectly smooth. The shrimp yard at Hunter's Point is 
about 15 acres in extent. The Chinese use a ho~-like broom to sprea1l 
the shrimp and to turn them as occasion requires. After being thor­
oughly dried by 4 or 5 days' exposure to the sun, they are crushed under 
large wooden pestles or trod upon by the Chinese in wooden shoes for 
the purpose of loosening the meats from the outer chitinous covering-. 
The shells are then removed from the meats by shaking the shrimp in a 
basket or by passing them through a winnowing mi.ll. 

l\fr. Bathbun says: 

This fanning-mill, which is rather a crude affair, is constructed of wood by the 
Chinese on precisely the same principle as the one used for winnowing grain. It 
measmes about 8 feet long hy 5 feet high, and consists of a sq nare h ox f1i vided on 
the inside for the paRsage of the separated shells and meats, with a hopper above, 
a.nd a large fan wheel worked Ly a crank on one side. 

Both meats and shells are then packed in sacks for exportation, 
though a small amount is sometimes reserved for local sale. .All of 
t.lle small and inferior kinds of fish are boiled, drierl, and packed for 
exportation by nearly the same metliod used for curing shrimp. 

Disposition of products, uses, etc.-The catch is partly used at home 
or sold at San Francisco or to the various inland Chiue10;e settlements, 
but the great bulk of it goes to Uhina. Shrimp '"hells have been util­
ized to some extent in California as a fertilizer, but nearly all of this 
material, like the meats, is export.ed to China, where it serves as ma­
nure for the tea plant, rice, etc. The usual price in San Francisco is 
25 cents per 100 pounds. The meats are eaten by all classes in China, 
but are cheaper and less esteemed than native shrimps, which are com­
paratively scarce. Mention has been made of the utilization of certain 
products for feeding pigs and poultry. Shrimp, all(} also shrimp shells, 
are often fed to fowls, and are said to produce exeellent results. They 
are broken up quite fine, soaked, and mixed with cracked wheat, oat 
meal, or corn meal. 

.Marlceting.-rrhe common custom is, at the end of each day's fi~hing, 
to carry a part of the cat.ch, including fresh shrimp, to the San Fran­
cisco markets. The shrimp are transported alive i u baskets; these are 
covered with netting having a central hole clost>d with a puckering 
string. The average price per pound of live sluimps is 10 cents; 
fresh fish fluctuate a good deal in value, and the price also varies with 
species. All that can not be sold in the market, ot· by hawking about 
the city, towns, or country, are taken back to the camps and immedi­
ately put through the process of boiling and drying for shipment 
abroad. Mr. Garibaldi estimateu the value of shrimp sold at the Clay 
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Street market alone in 1~79-80 at $2,000. The local consumption of 
shrimp amounts to about 300,000 pounds annually. In 1888 it reached 
290,000 pounds, worth $23,200. 

E.x:portation.-The export trade is entirely within the control of the 
Chinese merchants, who ship to the Hawaiian Islands and to Hong­
kong as a distributing center for China. It is impossible to determine 
accurately the amount of each species shipped from San Francisco by 
the Chinese~ for many kinds are classed under one head. For instance, 
Alexander says that which comes under "codfish" in the records of the 
customR-house is made up of cultus cod, red rockfish, flounders, scul­
pins, and various other species. That which is marked "other small 
species, shrimp, etc.," is composed of all kinds of small fish which the 
various devices known to those people will capture. Nor is it easy to 
tell precisely from what source the material is drawn; though it is lesH 
difficult to ascertain this, since certain species are taken in only partic­
ular localities and the records of transportation agencies are an im­
portant aid in solving this problem. 

The tables showing the exportatiDn of fishery products from San Fran­
cisco include such information as could be obtained from -the custom­
honse records. A large perce!ltage of the material exported is the result 
of the Chinese fishery, but includes the product of various other locali­
ties besides the region considered in this chapter. 

The exports of shrimp should properly be credited to this region, mHl 
their consideration is a matter of interest. In 1887, 525,638 pounds of 
shrimp meats, valued at $58,698, and 1,752, 718 pounds of shrimp shell:-;, 
worth $10,468, were exported. In 1888 the exportations were 769,660 
pounds of meats, valued. at $76,966, and 3,84:2,200 pounds of shells, 
valued at $38,482. 

1'HE OYSTER FISHERY. 

Although the Qyster business centering in San Francisco is thought 
to be only in its infancy, it has nevertheless assurr:wd important propor­
tions, the total value of the output in 1888 amounting to $509,175. It 
has naturally attracted attention, but, while its future is believed. to be 
assured, its development is limited by conditions, natural or otherwise, 
tending to make the growth slow and to keep down the production to 
the actual needs of the market. At present there are only two firms 
employed in the business, and these were practically the pioneers in 
the trade. 

'rhe supply of edible oysters up to date is, according to the best 
authorities, la!'gely dependent upon importation of "seed" from the 
Atlantic St"'tes. Tlw native oyster ( Ostrea, rufa) of California is small, 
and has such a strong coppery flavor that it is comparatively little valued 
as food, and is not extensively eaten. 

Soon after the opening of direct rail communication with the East, 
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about 1860, the firm of A . .Booth & Oo. brought to Sau .Fraucisco three 
carloads of live Easteru oysters of large size. It is said tllat this was 
the first shipment of live oysters from the Atlantic coast. But, accord· 
ing to the traditions of the trade, the market was overstocked by even 
this small invoice; consequently, to avoid loss, the shippers had to plaut 
in San Francisco Bay all that could not l)e promptly sold. This experi­
ment, the first attempt at planting oysters on the Paeific coast that we 
have any record of, resulted favorably. 'rue oysters lived and thrived, 
and those interested gained valuable experience from the enforced ex­
perunent, while the financial result gave them conlid.L~nce to enter more 
extensively into the business. 

The following year "seed oysters" were imported from the East and 
oyster be(ls were started on a com'mercial basis. Alwut 1871 Booth & 
Co. sol<l out their interest to the ~forgan Oyster Compauy, which 
largely increased. the busineHs, not only supplyiug the city and subur­
ban trade, but setHling to the interior of tlw State shipments of canned 
"fresh-frozen" oysters. In 1877 M. B. Moraghan eugaged in the oyster 
business at San Francil'lco, and in 1878 he began to import seed oysters 
from t!Je Atlautic coast, which were planted iu San .. Francisco Bay. 
From time to time others have made feeul0 at tempts to go into tlle busi­
ness, and llave located beds aiHl planted ''seed" on a small scale. But 
these efforts have proved abortive, aud tlwse concerned in tlle attempts 
sooll sold ont their interests to the pion er firms or have abaudoned the 
business under even less advantageous circumstances. For this reason 
the entire oyster fishery of San Francisco Bay is now controlled uy the 
two firms mentioned above . 

.lllethods o.fplanting, etc.-Two kinds of oysters are used for planting; 
these differ only in age a11d size and are called respeetively '' see<ls" and 
''plants." Both kinds are brought from the Atlantic coast. No suc­
cess has yet been met in breeding oysters in Sau Francisco Bay, aud it 
is the belief of those familiar with the local conditions that the temper­
ature of the water is unfavorable on account of the cold streams empty­
ing- into the bay.* For this reason tlle young oysters have to be 

.,. There is considerable difference of opinion, according to Wilcox, concerning the 
question of the propagation of oysters in San Francisco Bay. While some hold 
stoutly to t,he theory that there is no ''set" of spat, or, if so, contend that it dies 
before reaching maturity, others point to the fact that yonng "seed" brought from 
the East thrives and grows exceedingly well. They naturally ask why yonng oysters 
that have hatched and set here shonl(l not do as well as those brought from distant 
waters. Some who have had long experience in the business concede that there is a 
limited natural set, auu though this is a much-disputed point, the increase in the 
output of the beds following a reported decrease in importations would seem to give 
some reason for believing it. On the other hand, if it is a fact that the o-sster breeds 
naturally, why then should it be necessary to replenish the beds with new "seed" and 
"plants," even so mnch as J?.OW ~ Por surely the oyster has had ample time to become 
acclimated and to show the results of natural increase in a markeu manner if the con­
ditions are at all favorable. It is, therefore, easy to see that the evidence on either 
side is not yet of a decisive character. 
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obtained from the East. ''Seed" are 1-year old oysters; they are left 
on the beds 3 years, after which they are taken up as required and 
the largest are sent to market, while the smaller ones are returned to 
the beds again. "Plants" are two years old and are left upon the beds 
2 years before being culled for market. Thus the marketable age of 
the oysters in San Francisco Bay is about 4 years. It is generally 
agreed that oysters grow rapidly in these waters. 

"Seed" and "plant" oysters are brought from the Atlantic coast in 
spring and fall, when t,he conditions are most favorable. They are 
transported by the carload on freight trains, and are usually about 
three weeks on the road. With favorable weather they survive the 
journey with only small loss. The smallest oysters or "'seed" stand 
transportation best and comparati\ely few of them die. From 85 to 
95 barrels of these oysters are shipped iu each car. No ice is used on 
them. A barrel will hold from 1,500 to 2,000 " plants," and from 4,UOO 
to 8,000 " seed." The cost per barrel in New York is $3.50. A lim­
ited supply of full-grown oysters is brought from th~ East, but the 
quantity in 1888 was not nearly so large as formerly. 

:Freight charges fluctuate, hut generally speaking the amount paid for 
transpo1~ting a carload of oysters from the Atlantic coast to San .Fran­
cisco ranges from $400 to $450, or about $5 per barrel. 

After it was demonstrated that young oysters would thrive in San 
Francisco Bay their importation increased rapidly. The largest amount 
received. in one year during the past decade (1878 to 1888) is repQrted 
to have been 120 carloads. 'fhe average bas been about 100 earloads 
annuaUy. Lately, however, the receipts fr·om Atlantic coast beds have 
decreased and in 1888 only 48 carloads of "seed" and 20 carloads of 
large oysters were imported from the East. This may perhaps be ac­
counted for by the fact that recently quite large quantitie.s of native 
oysters have been brought from the bays of the State of Washington 
(where tLey obtain greater excellence than farther south) and planted. 
in San Francisco Bay. 

These "natives" never grow to more than baH the size of the Atlan~ 
tic oyster, and they are often much smaller even than that. They have 
the strong coppery flavor previously alluded. to, which they retain even 
after being transported. Many of the older citizens, having acquired a 
taste for the native oysters before any others were obtainable on the 
west coast, prefer them to those brought from the Atlantic. This pref­
erence bas created considerable trade in the native variety. According 
to the best authorities, the oysters brought from Shoalwater Bay, Wash­
ington, do not thrive so well as those from the East after being· planted 
in San Francisco Bay; consequently only enough are planted to supply 
the daily demand. No large quantity can be profitably put on the beds 
at one time, as they die if they remain long in the bay. 

Size and location of oyster beds, etc.-The beds that supply the San Fran­
cisco market with oysters are lo0ated in San Francisco Bay, and ~ostly 
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at or ne~r its southern extremity. .At Millbrae, San Mateo County, 17 
miles south of San :Francisco, two oyster companies own some 400 acres 
of'' tide lands," about half of which is cultivated or used as beds. The 
oyster firms are credited with owning several thousand acres of'' tide 
lands," but there are only some 300 acres in actual use for planting. 
According to the land-office register at Sacramento the available "tide 
lands" have all been bought up, both in San Francisco Bay and else­
where along the coast. If any remain unsold they are in localities not 
easily accessible or not well adapted to oyster beds. The State sells 
the "tide lands" at $1 per acre, regardless of tbe purpose to which 
they will be devoted. It is believPd that a considerable part of those 
lands have been bought purely for speculative purposes, and for this 
reason no record can be obtained of the quantity actually purchased 
for oyster beds. 

In locating the beds, shell banks are preferred. As a rule these un­
cover, or nearly so, at low tide. The ground is first made smooth, and 
then covered with a layer of large oyster shells,* and o\er these are 
spread, as evenly and smoothly as practicable. 'the smaller shells of the 
native oyster. Wben the bed is completed the ''seed" or "plants" are 
spread over as thickly as experience has shown to be profitable. 

Enemies, protection, etc.-The oysters in San Francisco Bay do not 
suffer from the depredations of starfish, as they do in certain sec 1 ions 
of the Atlantic coast waters. Here th(j enemy most dreaded by the 
oyste_r-planter is the stingray ( Myliobatis calijiJrnicw.;), which is found 
from Cape Mendocino southward. It is nearly as bad as the starfish 
on the east coast, and is a serious hindrance to the profitable prosecu­
tion of the oyster industry. The powerful jaws of these pests enable 
them to destroy the oysters whenever they can reach them. It is, how­
ever, comparatively easy to guard against their depredations by build­
ing fences around the oyster beds. These fences are made of 2 by 3 inch 
redwood scantling driven about 3 inches apart, and going about 4 feet 
into the ground. If the beds are much exposed to rough weather ot· 
sea, two, and sometimes thrct>, rows of scantling are. driven. The cost 
of fencing is considenible, the price of each piece of scantling being 1~2-
cents. Tbe stingray appears in .April and remains 4 months in the bay. 
After it leaves, openings are made in the inclosures to permit the tide 
to carry out the mud washed down on the oyster beus _from the neigh­
boring hills. 

The oyster beds at Millbrae are located about a mile from the shore, 
and are owned and worked by the two companies before referred to, 
each lntviug its own grounds fenced in. .At low tide these beds are bare, 
or nearly so, but they are covered with 8 feet of water at high tide. 

Methods of fishing, culling, transporting, etc.-Each of the two firms 
interested in the oyster business has a station consisting of a bouse built 

"'These are collected from the hotels and saloons of the city. 
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on piles, on or near its oyster beds at .Millbrae. The employes live and 
sleep at these stations, and also keep their boats and scows there. A 
watch is kept to prevent depredations. One company has bored an 
artesian well 250 feet deep into the bottom of the bay; this furnh;hes 
an abundant supply of fresh water that is pumped into a tank by a wind­
mill, and carricll lJy ptping a mile distant to its other station. 'rhe 
oysters are touged and loaded upon scows. The latter are secured 
bead and stern to stakes driven into the bottom so that the meu can 
operate upon a spot until it is thoroughly worked over, when they move 
to a new location: In this manner they can go over tile beds system· 
atically. 

The oysters are culled and packed in boxes, each of which holds 200, 
or put into sacks holding 36 pounds each. The filled boxes and sacks 
are loadAd on the large cargo scow to await the arrival of the transport. 

Six small sloops (the Boss, Challenge, Leader, Dandy, Elsie, and Pet)• 
are employed in carrying the oysters to San Francisco, where they are 
distributed to the tra(le in the shell or opeued aud put into tin cans 
that are packed in ice and shipped to towns in the iuterior or along the 
coast. A ~:;loop will carry 150 boxes. Two cargoes, or 300 boxes, and 
60 sacks, is the daily average taken to the city tluoughout tile year. 

The market price of oysters in the sllell ranges from $1.50 to $2 
per hundred. Packed in tin they sell as follows: Cans holding two 
dozen oysters each, $4 per dozen cans. Cans holding three dozen each, 
$6 per dozeu cans. Oans holding four dozen each, $7 per dozen cans. 

Trade.-The annual output of the oyster beds in ~an Francisco Bay 
amounts to 117,000 bushels (equal to 109,500 boxes) of large Atlantic 
oysters, with a value, at first hand, of $465,375; and 13,000 bushels 
(equa~l to 21,900 sacks) of native o,vsters, worth $43,800. Tllis makes a 
total of 130,000 bushels with an aggregate value of $509,175. A limited 
quantity of fresh oysters in tins is brought from the East, the cans 
beiug packed in ice. The amount so disposed of is not important as 
compared with the product of the local beds, aud exercises only a small 
influence on the market. 

THE CANNING INDUSTRY. 

Wheu cognizance is taken of the vast resources which the eity pos­
sesses in the way of fresh-fish supply; of tlle large extent of territory 
which is more or less Jependent on it for fresh, preserved, and manu­
factured fil-'ihery products; of the many countries having no important 
fisheries that are in commercial relations with tile western metropolis, 
it appears somewhat strange that fish-canning, which is of so much 

"Three of these are only sailboats, too small to be <locnmeuted at the custom-house. 
The Boss is 11.40 tons; tlw Challenge 17.:n tons; the Leader 10.86 tons; Pet and Dandy 
4 tons each, and Elsie aboti.t 2 tons. Tile total valnc is $:~,80t). The first three bave 
crews of two men each; the other boat~ are managed uy oue man on each. 
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consequence elsewhere, has not taken a more prominent place among 
the industries of San li'rancisco. 

Salmon canning.-In 1888 only two fish-canning establishments were 
in operation in San Francisco. These were devoted to salmon-canning, 
but not exclusively, for considerable attention was paid to the preser­
vation of fruit. The salmon utilized were mostly received from Hum­
boldt County, although considerable quantities taken at the mouths of 
the rivers on the eastern side of San Francisco Bay were also used. 
The business was prosecuted with the most vigor when there was a 
surplus of fresh salmon in the· San Francisco market and prices were 
low. In 1888 there were 453,700 pounds of salmon consumed in the 
preparation of 6,875 cases of canned fish. The fresh fish were valued 
at $22,685, and the resulting canned goods were worth, at the average 
price, $41,250, leaving $18,565 as the gross profits of the business. It 
seems probable that the salmon-canning industry of San Francisco is 
now almost as extensive as is warranted, taking into consideration the 
distance of the principal :fishing grounds, the city's great demand for 
fi.·esh salmon, and the enorm~us pack on other portions of the coast 
where better facilities exist. So far as other :fish are concerned, how· 
ever, San Francisco is seemingly the most available point in many 
respects, and there is reason to believe that it mig·ht maintain numer­
ous factories for the utilization of the abundant supply of herrings, 
sardines, anchovies, and many other species found in the waters of the 
bay an~ the adjacent ocean. 

Sardine canning.-An attempt has recently been made to establish at 
San Francisco a sardine-cauning industry, but the business had not 
developed to important proportions in 18R8-89, though a cannery had 
been started under competent management and some goods had been 
packed. As has been stated, the sardine of the Pacific is so much like 
the European sardine or pilchard ( 0. pilchardus) that it would be diffi­
cult for any one but an expert to tell one from the other, except, per­
haps, by the difference in size, the western species being much the larger. 
Indeed, the chief obstacle to the profitable canning of the sardine at 
San Francisco is its size. It is well known that only the young or half· 
grown pilchards are used in Europe for the preparation of sardines. 
Fish of this size have been considered more delicate and better adapted 
to canning in oil than larger ones, and the trade has come to recognize 
this to the extent, at least, that it demands sardines of the standard 
size, or a close approximatiou thereto. Wilcox thinks that young sar­
dines of suitable size for canning can be obtained for nearly half of the 
year, as the species migrates from point to point, being south in winter 
and moving north in spring and summer. This is a, matter of great 
consequence, for the excellent quality of the Pacific sardine will un-
doubtedly bring it into high favor. . 

The anchovy, which is much smaller than the sardine and a most. 
excellent food species, is a good ~IJb~titute for ~~n.ning purposes, and 
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doubtless will in time come into marked commercial importance for this 
purpose. 

It is pertinent to remark here that in the county of Cornwall, Eng­
land, full-grown pilchards are canned in oil, like sardines, and haYe the 
trade name of " pilchards in oil." In 1883 I visited a cannery at Meva­
gissey, in Cornwall, and had opportunity to test the quality of the prod­
ucts. The "pilchards in oil" were excellent and quite as good as the 
smaller sardiues. The demand for them was large and increasing. 

In the New England sardine industry herring toO' large for "oils" 
are extensively put up iu 1-pound cans with mustard, spices, tomato 
sauce, etc., and meet with ready sale. Fish from 6 to 8 inches long can 
be thus utilized. Larger individuals can be profitably put in 2-pound 
and 3-pound square, oval, or round cans. It therefore seems possible 
that the full-grown sardines of the Pacific might be utilized in this 
manner, and it is probable that time and a proper efl'ort would over­
come any pn~u<lice now existing concerning the size of the fish. 

STATISTICS. 

The following statistical statements apply to the entire fishing indus­
try of San Francisco aml the adjacent regions embraced in this section, 
and show in detail the persons employed, capital invested, and results 
of the fisheries: 

Kativity and nationality of persons employed in the fisheries of San Fmncisco Bay and 
vicinity in lt3Hi;. 

Country. 

Fishermen. 

Nativity. National­
ity. 

Shoresmcn. 

Nativity. National­
ity. 

-1----- ----1---

United States.......................... 620 895 75 75 
Mexico................................ 3 3 ..................•..•. 
Central Amt·rica...................... 2 2 ........•.....••.•••••• 
South America........................ 18 18 ...... ... . .. . ......... . 
Austria ............................... 2 1 . .....................•. 
Belgium......... ..... ................. 1 1 . ..................... . 
Denmark.............................. 20 14 ........... . ......... . 

-' :France................... .. ............ 12 10 ...................... . 
Germany.............................. 55 46 ..................... . 

I 

BritiE.hProvinct3s...... ............. ... 23t' 182 ...................... . 

~~IF~~::::::::~::::::::::~::::~::::::: 1:~ :i :::: :~; ::::: ::::: ~~::::: 
Norway............................... 124 118 ..................... . 
Portugal............................... 145 56 40 40 
Russia.................... ............ 74 52 30 30 
Spain.................................. 46 42 ....................... . 
Sweden................................ 151 139 ....................... . 
China ... ............................... 807 807 80 80 
Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 29 . . . . . . . . . . . . . .......... . 
Sandwichlslands ..................... 15 13 ....................... . 
SouthSeal&lands . ..................... 14 12 ....................... . 

Total ........•.................... j-z.5~~~~0--~o--
----
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Apparatus and ca11ital. 

Designation. No. Value. 

---· --------- -------

Vessels(tonnagell,820.65) ----------------- --·-···--·-············ 71 
Outfit (not including apparatus of capture) ........•...••.............. 

Bo.:tts ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 432 
Apparatus of capture as follows: 

Gill net>:~ ................................................... -· .. -; 
Trammel nets ................................................. . 
Seines, uag nets, etc ..............•............................. 
Pots------ .............................. --- .................... . 

1, 332 
315 

1, 563 
1, 200 

Hantllines,trawllines, ana minor apparatus ................... . 
Shore property . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . ..... . 
Cash capital. ............................................................. . 

$1, 032, 500 
440,075 

96, o3v 

80,720 
14, 175 
44,275 

3, 300 
17, 955 

105, 000 
155, 000 

'l'otal . ___ ........... _ ........................ ···-··.... . . . • . . . . . . . . . . . . 1, 989, 03u 

SummarJJ, by fisho·ies, of the San Francisco vesseljishe1·ies in 18::38. 

Fishery. 
No. of Net I Value of I No. of Value of I 

vessels. t nnao-e vessel~ and I fisher- catch. 0 
" • 1 outfit. m4:'n 

Whale .. . . . . . . . .. _ . . . . . . . . . . . . . . . . . . 28 - 8, 278. 4~ I $1, 081, 000 ~ $682, 98; I 
Fur-sealandsea-otter................. 12 630.52 10!,70 1 213 69,255 
Cod . __ ......... . . .. . . . . . . . . . .. .. . • . . . 9 1, 689. 72 125, 800 196 89, 947 I 
Market __ ..... _. __ . _... . . . . . .. .. . ~1. 09 1 16, 500 12 5, 200 
Fur-seal, salmon, and oyster fre1ghtmg 20 1, 180. 86 16!, 850 98 .... - .. -.-I 

Total .................... _ ..... _. -7111,82o.6511,4&2;85of1.451 W. 3871 

Products and values. 

Species. Quantity. Value. 

Fish: 
Salmon, fresh ................................ pounus.. 428,000 $30,200 
Shad, fresh ..................................... do.... 14,000 1,1:!0 
Other fresh fish ...... . .......................... llo _.. 6, 282, .'i54 402, 4i3 

I M:::~:a~-~~~1~-~~:~~- ~-s-~~ ~ ----~-- ~ ~ •• ~ ~ -. ~ ~ ·.·.·_·_·_·_·_·_·.--~~:::: 1:: :~:: ~:: ~~ 

I 
Mollusks: . · ----·· 

Oysters _ .................................... bushels. . 130, oog 509, 175 
Clams and mussels ........................ _ pounds.. 2, 294, 41<> 75,248 
Abalone shells and meats ...... - ..••.....•.•... do.... 2, 600, 000 55, 000 
Octopus and squid ............................. _do .. _ . 14, 000 1, 120 

Total . . . . . . . . .. . . . • • • • • . • • . • • . • .. • • . .. . . . . • . . . . . . . . . . . .......... . 640, 543 
Crustaceans: ----------

Crayfish ..................................... pounds._ 25. COO 2, 000 
Crabs ........................................... do._.. 230, OOli 37, 200 
Shrimp and prawn .............................. do.... 4, 902,360 HI, 688 

I 
Total .............................................. ·I 5, 157, 360 180, 888 

Reptiles: . ---------
Terrapins and frogs ......................... number.. 51, tiOO 12, 900 

!

Mammals: ===-
Skins of hair seals, sea lions, and walrus ... number.. 121 4, 205 
Pelts of fur seal ................................ do.... *104, 455 1, 576.730 
Pelts of sea otter. -- ............................ do . . . 2, 646 215, 159 
'Vhalebone and walrus ivory._ .............. pounds.. 197, 060 585.895 
Whale and seal oiL .......................... gallons.. 284, 959 102, 384 

Total ............................................ - .. ~. 484,373 

Grand total.......................................... . ... . . . ... . 3, 854, 257 

*These figures include the number and value of fur-seal skins taken at the Pribilof Islands, in Bering 
Sea, which are a product of a fishery carried on by San Francisco capitaL In 1888 the full limit of 100.000 
skins was ohtained at those islands, the value of which, as laitl down at London, where they were 
sold, was estimated to be $l,550,000 In audition to the foregoing, tbe fur-seul industry of tho Com­
mander Islands (which belonf! to Russia) was controlled by American capit:1l and the prOtluct was 
brought to San Francisco. lu 1888 this amounted to 47,362 skins of fur seals, having a value of 
$544.663 at the average price paid in London. Combining these figures, we ha>e as the total yield of 
the fur-seal industry in 18&8, ljl2,121,393. 
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HUMPBACK SALMON (Oncorhynclms gorbuscha). Sea-run. 

BLUEBACK OR RED SAL!YION (Oncorhynchus 11e1·ka). Sea-run. 

BLUEBACK OR RED SALMON (Oncorhynchus nerka). Breeding male. 
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KING, CHINOOK, OR QUINNAT SALMON (Oncm·hynchus chouichn). 

DOG SALMON (Oncorhynchus ketn). 

SILVER SALMON (Oncm·hynchus kisutch). 

STEELHEAD (Salmo gai1·dneri). 
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21. FISHERIES OJ:!' THE SACRAMENTO AND SAN JOAQUIN RIVERS, 
INCLUDING PARTS OF SUISUN AND SAN PABLO BAYS. 

Geographical charcwteristics, etc.-The Sacramento and San Joaquin 
are the two most important rivers in California, and the watershed of 
a large portion of the State is tributary to them. The Sacramento 
rises in the Trinity Mountains, a spur of the Sierra Nevada range. Its 
general trend for the first few miles is northerly to the point where it 
is joined by the Pit H.iver, thence it winds its zigzag course in a west­
south westerly direction until it reaches the valley east of the Shasta 
raoge of mountains, when it turns abruptly southward; thence its 
general course is nearly souU1-southeast until it empties into Suisun 
Bay. The lower part of the river, however, below Sacramento, rnns 
southwesterly. Feu by the melting snows on the mouutains, its head­
waters are specialiy adapted to the salmonidrn; they constitute favor­
ite breeding-grounds for salmon, and have long ueeu justly celebrated 
for an abundance of large trout. The lower part of the river is adaptetl 
to fishes of other species which do not require such a low temperature 
as the trout and salmon. 

The San Joaquin has its source in the Sierra Nevada Mountains. 
Flowing westerly through Fresno County for the first 50 miles of its 
coursA, it then turns abruptly to the north just where it is joined by 
Fresno SlouglJ, which drains Lake Tulare.• From this point its general 
course is northwesterly through the counties of Fresno, Merced, Stanis­
laus, and San Joaquin, and it passes between the counties of Sacrameuto 
and Contra Uosta, where it joins the Sacramento River, near the lat­
ter's mouth. The Uhouchilla and Fresno Hivers, both of which rise in 
the Sierras, are the principal tributaries of the San Joaquin. The lat­
ter is about 350 miles long, and of considerable size, but muddy. ~rhe 

fisheries are unimportant, except near the mouth of the river. Iu the 
upper part of the river, catfish, perch, and suekers are reported almn­
dant, while sturgeon, shad, pike, and salmon are the most importaut 
varieties in the lower reaches of the stream. Comparatively few sal­
mon enter the San Joaquin, and these rarely go very far up river. lt 
is pro.bable that the muddy condition of the water, and possibly tlw 
temperature, prevent salmon from ascending to the headwaters. 

Fi:-;hing centers.-The principal fishing centers are Sacra1:9ento, Sutter­
ville, Clarks burgh, Courtland, Walnut Grove~ Rio Vista, Black Diamond, 
Collinsville, Cbipp's Island, Benicia (on Karquiues Strait), Martinez, 
Porte Costa, and Vallejo. A considerable number of salmon fishermen 
liy_e at Jersey Landing and Antioch, on the San Joaquin, but fish in 
both rivers and the adjacent bay. The Centrai Pacific Railroad passes 
through the towns located on thp, south side of Suisun Bay and the 
mouth of the San Joaquin, and a branch of this road. runs from Sacra­
mento to Benicia and Vallejo. At several of these places are located 

--------
"'On some maps Fresno Slough is given a& the beadw!ltere of the San Joaquin, 

H. Mis. 27 4:--11 
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salmon canneries, to which the fisheries are in large measure tributary. 
Considerable quantities of fish besides salmon are taken to supply the 
local trade along the rivers, including the places referred to, and to ship 
to San Francisco and the interior. 

Species, seasons, etc.-Salmon of large size and excellent quality are 
abundant in the Sacramento in their season. The period of greatest 
general abundance is from April to the last of August. A few are caught 
all through the other months, except September, which is the close sea­
son. The largest catch is in April, May, and August. There is a dull 
season from the middle of June to the middle of July, during which 
time the canneries usually suspend operations. The catch during this 
period is sold fresh for immediate consumption. The quiunat or king 
salmon is the one chiefly taken; the dog salmon (0. keta) and the hump­
back salmon ( 0. gorbuscha) occur in less numbers, while there is a fall 
run of silver salmon, accordiug to Jordan. 

The weight of the salmon varies from 5 to more than 50 pounds, and 
the ordinary weight ranges from 14 to 18 pounds. The largest are gen­
erally taken in August, but an occasional big salmon is caught in early 
spring. Formerly the largest fish were always found in the "spring run." 

During the last 10 days in August, 1888, the largest catch of the 
season was made; salmon were reported more abundant than they had 
been for many years. On some occasions during this per:od the can­
neries at Chipp's Island and Black Diamond handled as many as 18,000 
salmon (more than 270,000 pounds) in a single day, and this notwith­
standing they could not, on account of inadequate facilities for packing, 
receive many boatloads of. fish that were offered. The spring catch of 
1889 showed an important improvement over the early fishing of 1888. 
The fish were larger than usual, being fully equal to the ordinary fall 
run of salmon, and were more numerous than for several previous years.* 

The shad has become one of the commercially important species of 
the Sacramento .River, where, next to San Francisco Bay, the largest 
yield of this fish is obtaiued. It is most numerous in the lower river, 
but many shad are taken as high up as Sacramento. " The average weight 
is 5 pounds. In 1889 the first shad taken in the upper river were caught 
near Sacramento on April23; they weighed 4 pounds each. 

Trout of large size occur in the upper river. They were formerly 
very plentiful, but have materially decreased in recent years. This 
diminution is believed to be due .chiefly to the large quantities of saw­
dust in the river. A law has recently been enacted by the State mak· 
ing it illegal to throw .sawdust into the river after September, 188!), 
and it is.hoped that the effect will be beneficial. 

Catfish, carp, chub, hard-head, and split-tail are taken in greatest 

*It has been noted oy Mr. Wilcox that these seasons of abundance had a direct 
relation to the operations at the hatching station of the U. S. Fish Commission on the 
McCloud River. Large plants of salmon fry have generally, if not invariably, been 
followed (3 or 4 yea,re later) by good catches of fish in the Lower Sacramento. 
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numbers above Sacramento, mostly in fyke nets. The same species 
occurin the upper partoft~lC Sen Joaquin, butthere is no regular fishery 
for them there, Perch, pike, and sturgeon are found in both rivers; 
the latter average 35 pounds in weight. Striped bass are occasionally 
caught. One taken about April 17, 1889, near Benicia, weighed 24 
pounds; it sold at retail for $1 per pound. 

Terrapin occur in the marshes near the mouths of these rivers, and 
are taken in limited numbers for the San Francisco market. 

Fishing gro,unds.-The fishing grounds for salmon are general1y Sui­
sun Bay, the lower part of San Joaquin River, and the Sacramento 
Jtiver as high as the vicinity of Sacramento City. Next to the ColumlJia 
River, the Sacramento is the most important salmon stream of the 
Pacific coast States. The fishermen of each district generally go no 
farther than 5 miles above or below the cannery or steamboat landing 
where the catch is land<:<L Salmon do not run into the San Joaquin in 
large numbers. In the fall, when the fisbery is at its best, fishermen 
go a few miles up tbe Mokolumne, a small stream that empties iuto 
the San Joaquin, about 20 miles or so above Black Diamond. Tbree­
l\Iile Slough, some 5 miles nearer the town mentioned, js also fished to 
some extent. 

Fishermen and slwre.vmtn.-Tbe fishermen on the rivers are almost 
wholly of J~uropean lJirth, though about 30 per cent. of them ha\·e 
become naturalized citizcHs of the United States. Of the 1,102 fisher­
men working in the region under discussion, only GO were born in this 
country, 477 were natives of Italy, 425 came from Portugal, 150 from 
Sweden, and 90 from Germany. The Swedes have shown the greatest 
desire to become citizens, 70 per cent. of them having been naturalized. 

Many of the fishermen are unmarried, and these find it most satis­
fa~tory to li\'e upon scows, which, as the salmon migrate and the 
centers of abundance change, are towed from one part of the river or 
bay to another to suit the convenience of the occupants. Some of the 
married men have large scows, upon which arc .2 or 3 rooms, and these 
generally take their families along with them and follow the fleet of 
boats and scows up and down the river. Generally, however, those 
who have families live on shore with them. During tlw close season 
for salmon, or when the catch is light and the canneries closed, the 
scow towns break up, and many of the fishermen go io the places they 
consider home. Bnt when the season begins and the canneries are 
running they take to the uay and rivers, where their unique hauitations 
may lJe found along the shores ncar the best fishing grounds. 

Of the :!95 men in the canneries 40 are natives of this country, and 
the remainder a;re Chinese. The Americans are the bosses, clerks, etc., 
while the Chinese constitute the "help." 

Hegarding the employes in the canneries, it is proper to state that it 
is somewhat difficnlt to arrive at the figures with exactness. .Some of 
the packing establishments also do an extensive business in canning 
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fruit, and there is necessarHy a commingling of interests. The uum­
ber of persons employed, even at the canneries that handle salmon 
exclusively, fluctuates considerably. In periods of abundauce all avail­
able "help '7 is procured, but any decrease in the supply of fish is im­
medbtely followed by a corresponding diminution in the force. The 
figures already given represent the average number of employes which 
can properly be included under the head of salmon canning. 

Vessels and boats.-During tho salmon season there were 12 small 
vessels employed on these rivers and adjacent waters in the capamty 
of tenders or freighters for the canneries. They visit the principal 
fishing grounds and collect the catch of the Loats, which they transport 
to the respective canneries they are working for. With one exception 
these are all sloops; two of them-the Boss and Challenge-are em­
ployed part of the year as transports in the San Francisco oyster trade, 
and have been mentioned. in that connection. The size ranges from 5 
to 17 tons; the average is about 12 tons. 

These vessels are owned at San Francisco, Vallejo, Benicia, and 
Black Diamond, but all are documented from the San Francisco 
custom-house and hail from that port; they have therefore been . 
included with the statistics of that city, though, for the sake of clear­
ness, they are mentioned here. 'rhese vessels are in no sense typical 
fishing craft. 1\Iany of them are old; they are of varying models, and 
there seems to be no effort made to keep them in shipshape order. So 
long as they hold together and can carry a cargo of fish in smooth 
water, nothing else appears to btl required. The value ranges from 
$250 to $500 each. Two men constitute a crew. Their names, rig, and 
net tonnage are shown in the following list: 

Name. Net I Rig. tonnage. Name. Rig. Net 
tonnage. 

Boss.............. Sloop .. .. 
Challenge ........... do .... . 
Colonel .............. do .... . 
Fannie Samos ....... do .... . 

11. 41 Josephine . . . . . . . . Schooner. 16.41 
17.31 Knickerbocker .. . Sloop . _.. 5. 01 

9. 01 Liberty.......... . .. <lo .. .. . 12. 74 
10. 46 Lizzie M ............. do . . .. . 15. 14 

Ida ... . .............. do .... . 
J . .A.. McClellan ...... do .... . 

14.74 May _Fowler ......... do . .... 13.85 
9.46 Tw1h.e;ht ............ do..... 10.16 

The typical salmon gill-net boat is used here for fishing, but it is not 
so large, on an average, as the boats on the Columbia River, and has 
less stability and seaworthiness. 

The scows on which many of the fishermen live are much like the 
"arks" used by the gill-net ~:;bad :fishermen on the Potomac River. 
''They are variable in shape and appearance; flat-bottomed, with ver­
tical parallel sides narrowed and slanting somewhat toward each end. 
They are boarded over above and are nearly covered by the house, 
only a narrow margin being left around the sides. The house gener­
ally has but one room with a door at one end and two windows on each 
side. It is flat-roofed. Probably an average-size scow would be 20 
feet long and 12 feet wide, the house about 7 feet l1igh and occupying 



FISHERIES OF THE PACIFIC COAST. 165 

all of the scow but a strip about 18 inches wide on each side and 2 feet 
wide at each end."* 'The average value of a scow is estimate<l at $250 . 

.1lpparatus anrl methods of capture.-Gill nets are exclusively used in 
the salmon fishery. Wilcox states that tile salmon nets now in use on 
the lower Sacramento range in Rength from 150 to 300 fathoms and in 
depth from 4 to 5 fathoms, or 40 to 45 meshes of 8 to 8~ inches each. 
He places the value at from $200 to $400. There seems to llave been a 
decided change in the depth of tllis apparatus in the past 10 years. 
Jordan and Gilbert found the nets used in 1879 to be "from 200 to 300 
fathoms long, from G to 0 fathoms deep, and with an average mesh of 
81 inches." Tiley place the value at $300. Nets of this size are operated 
o11ly in the bays and lower sections of the rivers, where most of the 
catch is obtained. In the vicinity of Sacramento City, the upper limits 
of the fishery, nets are much smaller, ranging from 75 to 100 fathoms 
iu length, and usually having only a 7~-inch mesh. From Rio Vista to 
Carlinville the nets are from 150 to 250 fathoms in length; and between 
the latter place and· Benicia they vary from 200 to 300 fathoms. The 
nets are all handmade by the fishermen during the dull season; they 
usually last ~bout 2 years. Some of the men, however, prefer to en­
gage in some other pursuit at that time and pay the net-makers for 
knitting and hanging their gear. 

Jordan and Gilbert, in the same article, make the following reference 
to the method of fishing : 

Fi~hing is always done on the ebb tide, whether it be day or night. Two men 
always work together. They go out to their fishing grounds, which are cho!""n chiefly 
hy clear channel, and the net is placed in the water, one man working the boat and 
the other paying out the net. Everything is governed by laws which the fishermen 
have made for themselves. Each of the two men has his own part in the work. It 
is always the same one who rows, while the other manages the net. The two then 
rest in their boat, boat and net floating down together until they have gone far 
enough, when the net is taken out and the fish removed. The uistance they float, of 
course, varies with the grounds and the seasons. 

According to a law among fishermen, a second net is not to be placed in the water 
until the first one has floated down a certain distance, and although the fish are all 
cau~ht running up the stream the second, third, and even fourth net frequently 
catches more than the :first. They generally begin fishing at about half ebb tide. 

In spring, when the water is muddy, the day fishing is generally as 
good as at night. Later in the season, when the river is comparatively 
clear, the best results are obtained at night, particularly when there is 

• no moon. A State law prohibits net fishing between sunrise on Satur­
day and sunse-t on Sunday, in addition to total cessation during Sep­
tember. • The laws are said to be often violated, notwithstanding the 
patrol of the river by the State fish commissionel's. 

Sllad are taken incidentally in the salmon nets. 

*The Salmon Fishing ~ncl Canning Interests of the Pacific Coast, by David Rtarr 
Jordan and Charles H. Gilbert, volume I, section v, of Heport upon the Fisheries and 
Fishery Industries of the United States, p. 732. 
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Hoop nets are used to some extent by the Chinese employes at the 
canneries for the capture of catfish, which gather around the wharves 
and buildings, attracted by the refuse thrown into the water. Fyke 
nets are used about Sacramento for the capture of several varieties of 
coarse fish. ''They include chubs, herring, perch, viviparous perch, stur­
geons, hard-heads, split-tails, Sacramento pike, suckers, crabs." The fyke 
nets usually have a 2~-inch mesh and wings about 14 feet long. Each 
net has 4 hoops. They are set close inshore, and the best results are ob­
tained when the river rises and the fish ·run in near the banks. Fishing 
with fyke nets is carried on from November to May. It is discontinued 
in summer because the water is warmer and the fish poor. The nets 
are generally lifted each morning, and the fish are shipped to San Fran­
cisco the same day, at least such as are not sold locally. 

The extent oj the salnwn fishery, past and present.-In the early days 
of the salmon fishery on the Sacramento old inhabitants state that as 
many as 1,000 boats were used on the river between Sacramento and 
San Francisco Bay. Both boats and nets were then much smaller than 
they are at present. In 1888,504 boats were employed on the two rivers 
in addition to about 150 others engaged in the fishery from San Fran­
cisco and vicinity, which have been included with the statistics of San 
Francisco Bay. 

After October not more than 75 boats are usually engaged in salmon 
fishing, and practicall,Y the entire catch is sold fresh, for immediate 
consumption, either in the towns or peddled through the couutry. 
None of the product at that season is used for canning. The following 
table shows the quantities of salmon taken at the various points for the 
canneries and for sale in the markets : 

The salmon catch of the Sacramento ... 

District. 

Sacramento ................................... . 
Rio Vista ..........•............................ 
Black Diamond ....•..•. · •..........•............ 
Benicia ........................................ . 

Sold to 
canneries. 

Pounds. 
47,520 
31,680 

2, 772,000 
1, 188, 000 

TotaL............... . . . . .. .. . . .. .. .. . . . .. . t 4, 039, 200 

Pounds. 
45, 689 
30,400 

1, 439, 100 
465,300 

Pounds. 
93,209 
62,080 

4, 211, 100 
1, 65J, 300 

1, 980, 489 6, 019, 689 

*The figures given in this table include salmon caught on the San .Joaquin and packed in tbe can­
neries or otherwise disposed of. 

t The canneries at these points packed 61,200 cases; 66 pounds of undressed fish being, on an aver· 
age, required to fill a case. 

Sctlmon-cannin,q.-There is a cannery at Benicia, one at Black Dia­
mond, and a branc.h cannery at Ollipp's Island; these take m6st of the 
salmon caught in the lower Sacramento and San Joaquin RiYers, and 
also those obtained for car.ning purposes in Suisun Bay. A cannery 
at Sacramento is supplied with fish caught higher up the river. 

The c~nning of salmon on the west coast of the United States had its 
origin on the Sacramento River in 1864. Since that time the growth of 
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the iudnstry on the Pacific coast has been one of the most remarkable 
features in the history of the fisheries of this country. 

Messrs. A. S. Hapgood, William Hume, and George \V. Hume, under 
the firm name of Hapgood, Hume & Uo., built the :first cannery on the 
coast. ·This event was fraught with such important consequences to 
the Pacifie coast that it seems worthy to be recorded in detail. The 
gentlemen who bad inaugurated this enterprise bad resided in Augusta, 
J\faine, in their boyhood days. William Hume went to Sacramento 
in 1850 and his brother George followed in 1855. In 1863 the latter 
returned home, where be met his former schoolmate, ·Hapgood, who 
in the mean time had learned the tinner's trade and bad also been 
engaged in canning lobsters on the Bay of Uhaleur, New Brunswick. 
Hume had observed the abundance of salmon in the Sacramento. He 
bad also lived on the Kennebec, and knew the commercial value of this 
''king of fishes." Having a mind that was quick to grasp possibilities, 
the thought naturally occurred to him: If lobsters can be canned for 
food, why can not salmon be treated in the same way, and the wealth 
of the Western rivers thus be given to the world~ A few conversations 
with his friend led to preliminary arrangements for the establishment 
of the :firm above named, and the inauguration of a business that has 
reached proportions not anticipated in the wildest dreams of its origi­
nators. 

After Hume's return to California his action was ratified by his 
brother, and, on J\farch 24, 1864:, Hapgood reached Sacramento. Ten 
days earlier, Mr. Robert D. Hume arrived in California and immedi­
ately became connected with his brothers as an employe in the :firm. 
Preparations for canning salmon were immediately begun. The can­
nery was on a floating scow, located in the town of Washington, on the 
opposite bank of the river from Sacramento. Many difficulties, due to 
inexperience and crude devices, were met with, .and some losses were 
unavoidable. Nearly 4,000 cases (4 dozen l-pound cans in each) were 
packed the :first season, but only 2,000 cases were merchantable; the 
remainder of the pack was worthless and was thrown away. 

The machinery and apparatus were very rude, compared with 
modern devices. The :fish was :first put into the cans and tllen boiled 
in large, round-bottomed iron kettles. :Fresh water was used to boil 
the fish in. The cans, with their vent-holes left open, were placed in 

·the kettles so that the water would not come within an inch of their 
tops. The boiling continued an hour, after which the cans were taken 
from the kettles and the vents closed. No test for leaks was made. 
Next the cans were thrown loose iuto a bath kettle made of boiler iron. 
In this salt water was used so that a higher temperature could be ob­
tained; the heat was generally from 2280 to 230o F. This frequently 
burned out the kettle, and many imperfectly made cans were burst and 
their contents lost. Steam was not used at that time in cooking or 
otherwise preparing the products. After an hour's bath, the cans were 
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Rcooped out of the hath kettle and placed in a tank filled with cold 
water;' they were tllen wiped off with old rags, and often were left in a 
ratller untidy and unattractive condition, so far as outward appearance 
was concerned. The ends of the cans were cov<>red with red lead, and 
in some cases the entire cans were painted. They were then 'labeled 
and packed in cases. 

The difficulties of the enterprise were not confined to packing, for 
when the goods were offered for sale in the San Francisco market no 
one could at first be induced to purchase or even to handle material so 
entirely unknolVn to the commercial world. Finally, one commission 
firm was found that advanced the shipping charges on a part of tile 
pack, which was ~ent to Australia. The venture was a success; the 
salmon sold readily and netted $16 per case. As soon as this result 
was learned the rest of the pack was shipped to the same market, where 
it met with an equally good reception. 

And thus was the salmon-canning industry of the west coast estab­
lished, and from this small beginning has grown one of the great fish­
eries of the world, the products of which have become familiar wherever 
civilization exists. 

During the season of 1864, 1865, and 1866, particularly in the latter 
year, the run of salmon was unusually light on the Sacramento. Pack­
iug continued and a good trade was built up with Australia and South 
America. No sales of canned salmon were made in the United States 
at that time, since the lack of proper facilities for transportation and 
ignorance of the value of such products hindered their distribution in 
this country; but the demand grew rapidly and the scarcity of fish on 
the Sacramento made it necessary to look for new sources of supply. In 
the spring of 1866 the Columbia River was visited and the conditions 
were so favorable that the firm built a cannery at Eagle Cliff, 40 miles 
above Astoria-the first cannery on the river-and thus became the 
pioneers of the salmon fishery in that region. 

In recent years the supply of salmon on the Sacramento has been 
diminishing, and, as a consequence, many canneries have devoted con­
siderable time and effort to the packing of fruit, including berries, while 
other packing establil:;hments have been moved to Alaska. 

According to statements of packers, the best season in recent times 
for salmon was in 1881, when this species was very abundant in the 
region under discussion. In 1882 and 1883 good catches were made, 
but tlle yieid was considerably less than in 1881. The years 1884 to 1886, 
inclusive, showed a large decrease in the supply, and in 1887 the season 
was the poorest ever known. There was, however, a most gratifying 
increaHe in 1888, although the catch did not reach the proportions that 
it bad attained in some of. the earlier years. 

During the season of 1888 four canneries were operated on the Sac­
ramento River. These were located, respectively, at Sacramento, 
Black Diamond, Ohipp's Island, and Benicia. They employed 295 per-
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sons, mosi1y Chinese, and utilized 4,039,200 pounds of salmon, for which 
the fishermen received $201 ,96Q. The output of the canneries that year 
was 61,200 cases, for which $390,150 were received. Four other can. 
neries on the river were not iu operation in l 888. Only three were open 
in 1889, and 57,300 cases of salmon were packed. 

The lay.-TI.J.e boats and nets are generally the property of the fisher­
men, who fish on shares. In case the fishermen do not own the appa­
ratus, the stock of each crew is divided into three parts, one going to 
tlw owner of the net and one to each of the fishermen. 

Disposition of products.-Previous to 1888 the salmon were sold to 
the canneries by the piece at prices ranging from 50 to 70 cents each 
for all fish weighing 10 pounds or over; under that limit two fish were 
required to represent the value of a single fish over 10 pounds. In 
1888 the packers, finding that all large salmon were being sent to 
market and all the smaller fish sold to them, changed the system and 
decided to buy the fish by the pound, regardless of size, the prices paid 
in that year being 4~ to 6 eents, round. Large quantities of various 
species of fish are shipped in ice to San Francisco and other markets 
for immediate consumption. · 

Sacramento as a fish market and distributing center.-Although a cer­
tain amount of fresh-water fish is shipped from Sacramento to San 
Francisco, the receipts of salt-water fish from the latter place are much 
greater. The following table shows the receipts of market fish at Sac­
ramento in 1888: 

Species. No. of 
fish. 

Value 
Pounds. to fisher-

men. 
-------------1---------

Salmon............................... 10,292 155,289 $9,317 
Shad................................. 261 1,471 74 
Sturgeon............................. 147 5,193 260 
Pike....... . . . . . . . . . . .• . . . . . . . . . • • • • • • 36 378 19 
Carp . ...................... .... . ... .. .... . . . . . . 35,475 532 
Catfish............................... ......... 125, 640 1, 885 
Hard-head................ . .. .. . . .. .. . . . .. .. . .. . 30, 450 609 
Split-tail...................................... 32,148 643 
Chub ................................ .:..:..:.:...:.::..:..:..:. __ 1, 230 ~-~ 

'I'otal............... . • .. • . . .. .. . 10, 736 387, 274 13, 401 

The following were the ruling prices received by the fishermen of this 
region in 1888: 

Prices of di.ffm·ent species of fish, 1888. 

Species. 

Salmon, upper river _ ... 
Salmon, lower river. .. .. 
Shad ................... . 
Carp ................... . 
Catfish. __ .............. . 
Pike ................... . 

Price per 
pound. 

Cents. 
4?, 
6 
5 
1§-
1~ 
5 

Species. 

Sturgeon ............•••. 
Hard-head ............. . 
Split-tail ............... . 
Chub ......... _ ......... . 
Perch ......•.•.•..•..... 

Price per 
pound. 

Cents. 
5 
2 
2 
5 
8 
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The extent of the fisheries on the Sacramento and San Joaquin Rivers 
in 1888 is shown in the following tables : · 

Persons employed. 

Nationality. Nativity. 

Country. Fisher· I Factory- Fisher- Factory· 
men. men. men. men. 

1----------'------1----1-----------

United States.......................... 402 
Italy................................... 352 
Portugal. .. .. . . . . .. . . . .. . . . . . . . .. . .. . . 280 
Sweden •••.. ...... .................... 105 
Germany.............................. 63 
Uhina ........................................... . 

Total ............................ . 1, 202 

.dpparatus and capital." 

Designation. 

40 60 
477 
425 
150 

90 
255 .......... 

295 1, 202 

Numl.Jor. 

Boats................................................... 520 
Gill !liltS...... . .. • • • .. .. .. .. .. .. . . . . .. .. .. . .. • . • . . • . . • • . t50-l, 
l!'yke nets ...... ...... ... ... ....... ... ...... ...... ...... 30 
Building, wharves, machinery, land, etc................ . .......... . 
Cash capital.... . ................................................ .. 

Total investment ............................................. . 

40 

255 

295 

Value. 

$100, 800 
151, 200 

700 
200, 000 
100, 000 

552, 700 

*The small vessels engaged in transporting salmon to canneries on the Sacra­
mento and San Joaquin Rivers have been inuluded in the statistics of San Fmn­
cisco, where tbey are owned and documented. 

t 756,000 feet in length. 

Products and values. 

Species. 

Salmon, fresh .......................................... . 
Salmon, pickled ........................................ . 
Salmon, canned ........................................ . 
Catfish ................................................ . 
Carp ................................................... . 
Perch .................................. -- .. ---.-- ...... . 
Pike ................................................... . 
Sturgeon .............................................. . 
Shad .................................................. .. 
Hard-bead ............................................. . 
Split-tail .............................................. .. 
Chub_ .................................................. . 

Ponnds. 

2, 135, 77S. 
120, 000 

4, 039, 200 
183,640 
95,475 
5,000 
3, 378 

240,193 
56,471 
30,450 
32,148 

1, 230 

Total . . . . . . .. .. .. . . . . . . . .. . . . .. . .. . .. . . .. .. . . . . . . 6, 942, 963 

Additional products, 8,400 terrapin, $2,160. 

2i. FISHERIES OF MENDOCINO COUNTY. 

:Value. 

$106, 788 
0, 000 

201, 960 
2, 755 
1, 910 

350 
203 

14.411 
3, 953 

609 
643 

62 

339, 644 

The shores of Mendocino County are bold and rocky and not adapted 
to fishing, nor bas the county any rivers of note. So far as could be 
learned, there is no commercial fishing, and at the best it is believed 
there has been no advance since 1880, when Jordan estimated that the 
total annual catch could not exceed 3,000 pounds. 
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23. FISHERIES OF HUMBOLDT COUNTY. 

Geog'i·aphical characteristics.-The land is bold and high along the 
coast of Humboldt County on the south and north2. but in the center of 
the county, in the Yicinity of Humboldt Bay, the shores are rather flat 
aud less striking. The coast is generally unsuitable to sea fishing; 
tllere are no inlets or harbors of importance, except at Eureka, on 
Humboldt Bay, and as this is barred and the sea is usually brealdt1g 
heavily .. on the bar, it is comparatively seldom that boat fishermen 
could be assured of returning safely to the harbor, even if they suc­
ceeded in getting to sea. Access to the bay is rendered dangerous for 
vessels by the narrow, shallow, and shifting character of the channel 
at the entrance. Humboldt Bay is 12 ~iles long a11d about one-quarter 
as wide. The Mad River enters it on tlle nortll and the Eel River 
empties into the southern extremity of tlle bay. 

Character of the fisheries.-The fisheries of tllis county al'e confined 
to Humboldt Bay and the two rivers mentioned. The only fishery that 
is prosecuted on au extensive commercial scale is that which bas the 
salmon for its object. Tllere are, of course\ besides the salmon, many 
other varieties of fish, some of which are taken incidentally. 

Species, etc.--Several varieties of salmon are recognized by the fish­
ermen, which they know as the silver, hook-bill, dog, steelhead, and 
humpback salmon. The latter are small, not exceeding 10 pounds in 
weight on the average, but the general average of salmon is said to be 
25 pounds. There is no spring run of salmon in the Eel R.iver. Un­
like many salmon streams, it 'is not fed in the spring by melting snows, 
but is dependent upon local rains for a fnll supply of water; conse­
quently It is frequently quite low during the time when salmon are 
ascending the coast rivers a11d it is. believed that this is the reason why 
salmon do not enter it in the spring. During the fall and winter, how- • 
ever, fish are abundant; they enter the stream about tlle first of Octo­
ber and remain until Marcil. In the latter part of the winter the catch 
is made up largely of steelheads, which are almost entirely absent in 
the early fall run. 

Shad have occasionally been taken in recent years and are increasing 
in abundance. There is no regular fishery for tllem, and consequently 
their actual relative abundance is not known. Those taken are caught 
incidentally-chiefly in salmon gill nets-the mesh of which is too large 
to take shad of an ordinary siz{'. In 1888 as many as twelve shad were 
taken at one haul in a salmon drift-net, which had a 7~-inch mesh, this 
being the minimum size permitted by State laws. A few shad are annu­
all;y taken in Humboldt Bay. They first appeared in 1882. About one 

_ hundred were reported. caught in 1888. Brook trout are numerous in 
parts of Eel Hiver. B{'low the forks perch and suckers occur; within 
a few miles of the mouth flounders are found; and dnring the summer 
months herring, smelt, and sardines are plentiful in the bay. 
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Clams are abundant on the flats about Humboldt Bay; there are ser­
eral varieties, locally known as soft-shell, small round hard-shell, quo­
hang, and razor clams. There is no organized fishery for them. The 
Indians dig a few for local consumption and sell about fifty buckets per 
week at the two fish markets on the bay, the average price received 
being 50 cents a bucket. 

Fishermen, lay, etc.-A few of the men employed i"Q. the fisheries of 
the Eel River reside in the valley of that stream, but tl.!e majoritj· are 
non-residents of the county who visit the region annually for the pur­
pose of engag·ing in the salmon fishery, some being from the Columbia 
Hi ver. At Eureka the men are devoted to other business during a 
greater part of the year. Some fishermen work on shares and others 
are hired by the month. Theoo is a large foreign element among the 
fishermen, the countries of Portugal, Italy, Sweden, and Russia all 
being well represented. The only Chinese in the county are those em­
ployed in the canning bouse, which, however, was not in operation dur­
ing 1888. These Chinese are hired at S~n Francisco by the owners of 
the factory and imported for the season, but leave immediately after the 
cannery closes. 

Boats.-The boat~ used in this locality are small aml inexpensive. 
The average dimensions are 16 feet in length and 4 feet beam; they 
have a square stern and flat bottom. Those employed in the gill-net 
fishery carry one net and two men each. The aYerage value is $20. 

Fishing grounds, apparatus, methods, etc.-In October and Novem­
ber, when the bulk of tbe catch is made, drift nets and sc·ines are oper­
ated in the lower 6 miles of the river's cvurse; after the 'middle of 
November high water is liable to occur and the fishermen then wo11k 
the stream as high up as the forks, some 40 miles from its mouth. No 
regular salmon fishing is done abbve the forks, although the people 
living along the banks of the stream catch salmon for their own con­
sumption. The winter yield is light and is chiefly taken with seines 
in the upper part of the river. 

The gill nets operated on the Eel R.iver are 60 fathoms long and 3 
fathoms deep; the nets used in the early part of the season have a 9-
inch mesh, but later, when salmon are sought in the upper river, nets 
with a 7~-inch mesh are preferred. The nets are mostly made by the 
fishermen themselYes, and have .a Yalue of $50 each. The salmon nets 
used on the Mad River are from 100 to 150 fathoms long, 14 and 15 
feet deep, with a 7~-inch mesh; they are worth from $100 to $150 each. 
The Eureka fishermen use gill nets about 40 fathoms long, 14 feet deep, 
with a 2-inch mesh, for catching perch and flounders. 

The haul seines operated on the Eel River are factory-made, 150 to 
200 fathoms long, 4 fathoms deep in the bunt, .and 3 fathoms in the 
wings; the average value is $300 each; there are 15 in use, and 8 or 9 
men are required to operate each of them. There are, in addition, 4 
seines fished from Eureka, usually for smelt, herring, and sardines; 
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these are smaller than salmon seines, and are worth $100 each. Hand­
lines are occasionally used in this region, but the catch is small. 

Disposition of produots.-Owing to the -very large run of salmon in the 
fal1 of 1888, and the absence of the usual demand from the cannery, 
there was a large surplus of fish pickled and packed in barrels, this being 
the only available means of saving them. There was but little time 
to handle the large catch, and the haste with which the salmon were 
cured resulted in the preparation of a somewhat inferior article, for 
which little demand could be found in the market, and in consequence 
the packers did not receive the remuneration which might have been 
expected from a season of abundance. 

A salmon cannery was established at Eel River in 1877, but this was 
not in operation in 1888. The employes of the cannery when in opera­
tion were Chinese. There are fish enough in the river to maintain a 
cannery in active operation during the season. The fishermen have 
considerable difficulty in disposing of all their catch if, for any reason, 
the cannery fails to open. 

~111~arkets a.nd skipments.-About three-quarters of the fresh fish taken 
iu Humboldt County are sent to San Francisco by steamer from Eureka 
aucl Field's Landing. The pickled fish, in barrels, also find a market 
in that city. The monthly shipments of fresh sq,lmon and flounders and 
the prices generally received are shown in the following table: 

Shipments. 

Months. 

January ..... . 
February .... . 
March ...... .. 
October .... .. 
November ... . 
December .. 

Salmon. 

Lbs. 
120,900 
34, 600 

3, 700 
80, 900 

252, 100 
140, 000 

Floun­
ders. 

Lbs. 
4, 000 

4, 000 
10, 000 

2, 000 

Total . . . . 632, 200 20, 000 

Prices. 

Kinds. 

Fresh salmon, locally ........................ . 
Fresh salmon, shipped ....................... . 
Fresh flounders, shipped .................... .. 
Other fresh fish, locally .....................•. 
Clams, locally ............................... . 
Pickled salmon, shipped ($6 per bbl.) ........ . 

Per 
pound. 

Cents. 
5 
2 
3 
5 
1! 
3 

The condensed statistics of the fisheries of this country in 1888 are 
as follows: 

Persons employed. 

Country. Nativity. 

United States............................................... 76 
United States (Indians) ................ ...... ..... ......... 26 
Portugal.................................................... 108 
Italy,........................................................ 95 
Sweden..................................................... 52 
Russia . . .. .. • .. . . . .. . . . . . . .. . .. . . . .. .. • . .. • . . .. .. . . . . . . . . . . . 31 

Nation­
ality. 

195 
26 
62 
59 
25 
21 

Total. ................................................. l----s8s ____ 38-8-
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Appamtus and capital. 

Designation. No. Value. 

Boats ...• .• .... .. .••••.. .•. .. .••••.. ••••••. .. . .. .•• . .. . .. . .. 93 $1, 860 
Haul seines . . . • . • . . . . . . . . . . . • . . . . . . • • • . . • • . . . . . • . • . . . . . . . . . . 18 4, 800 
Gill nets for salmon......................................... 117 7, 100 
Gill nets for perch and flounders.............. . • • • • • . . • . . . . . 10 250 
Shore property.............................................. . .. .. .• . . . .. 1, 500 
Cash cap_ital . . .. .. . . . . . . . . • • • • . . . . . . . . . . . . . . .. . • .. . . • • • • . . • . .. . . . . . . . . . 2, 500 

Total. ............... :. . . .. .. .. .. •• • • • • • • • • • • . . • . . . . . . . . . .. . . . . . . . . 18, 010 

Pmducts and values. 

Species. 

Salmon, fresh .............................................. . 
Salmon, pickled ............................................ . 
Flon nders, fresh ........................................... . 
Shad, fresh ................................................. . 
Other fish, fresh ............................................ . 

Pounds. 

747,200 
315, 000 

20, 000 
400 

41,500 
72, 000 

1, 196, 100 

Value. 

$18, 394 
9, 450 

600 
40 

2, 075 
1, 200 

31,759 Clam~~~;:::::::::::::::::::::::::::::::::::::::::::::::::: I 
------~------~~----1 

24. FISHERIES OF DEL NORTE COUNTY. 

Geographical characteristics.- This is the northernmost shore county 
of the State. It has a short coast line, which, north of the center, is 
interrupted by Pelican Bay. There are two rivers in which all the 
fishing of the county is done: Smith River, which enters the Pacific 
Ocean just north of Pelican Bay, and the Klamath River, which forms 
the boundary between this and Humboldt County on the south. Smith 
River rises in the northeastern part of Del Norte County and flows 
thence in a westerly direction to the Pacific Ocean. The Klamath River 
issues from the lower Klamath Lake, in Klamath County, Oregon, and 
runs southwesterly across Siskiyou County, passes through the south­
eastern section of Del Norte County, keeping its southerly course into 
Humboldt County, where it forms a juncture with the Trinity River, 
whence its course is directed to the northwest until it reaches the 
Pacific Ocean. Near the mouth of the Klamath River is an Indian 
reservation. The Indians are extensively engaged in fishing for the 
salmon cannery at the Indian town of Requa. 

Importance of.fisheries.-The fisheries of Del Norte County supply 
salmvn for the canneries on the Klamath n nd Smith Rivers. In 1888 
there were but two canneries. The one at Hequa, on the Klamath, was 
built in 1888; the one on Smith River was established anum ber of 
years previous. The pack in 1888 was light, aggreg~ting only 6,747 
cases, valued at $43,012, this representing 440,755 pounds of fish as 
taken from the water, or 324,856 pounds as canned. 

Species, seasons, etc.-Salmon is the only object Of the fisheries in 
Del Norte Uounty. There is only a spring run of this species in Smith 
River. The Klamath River is important as a salmon. stream because 
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it is one of ~be four rivers on the Pacific coast which bas both a spring 
and fall run, and also on account of the quality and abundance of the 
species. Salmon make their appearance as early as April, but the run 
does not become general until May; it lasts u11til about October; the 
fall migration begins about September 15 and lasts until November 15. 
Fishing is carried on only near the mouth of t_he river because of the 
falls about 3 miles above. 

App(-tratus, boats, etc.-Gill nets are generally used to capture salmon. 
In 1888 there were GO nets in use, the average length being 300 feet, the 
nets having a value of from $60 to $80 each. Two seines were used on 
the Smith River. The boats used on the Smith and Klamath Rivers are 
small skiffs and Indian canoes. 

Disposition of products.-Tbe fish taken on Smith River were utilized 
at the cannery near the mouth of that stream. The salmon caught on 
the Klamath River were sold for canning purposes at 5 cents per pound; 
70,000 pounds more were shipped to Rogue River, Oregon, and there 
packed. The Indians on the Klamath also captured large quantities of 
fish, chiefly for ho'me consumption, a considerable quantity being cured 
for winter use. 

The following tables show the principal phases of the fisheries : 

Persons employed. 

Fishermen. Factorymen. 

Country. 
N t . 't I Nation- N t' 't I Nation-a 1n y. ality.- a 1v1 y. ality. 

1--1-----~----1 
Uniten States.................. 15 19 I 11 11 

r:!~ee~~~~~~~-~~~~~~~~~:::::::: 4~ 4~ -----~~ -- --- · ----~~-----
g~!~~~~~~~i~::::::::: ~:::::::. ~~ .. --- I:..:.:.::..::;.. .. . :::: :: ~::::: :::::: ~:::: : 

Total.................... 7J 70 48 48 
I \ 

.Appamtus a.nd capital. 

Designation. No. Value. 

1------------------------------------l----------

~~i~~s-: :: : ::::::::::::: :::~~:::: :::::::::::::::::::::: ::~::: 8! 
2 

Gill nets....... . ..... . ....... ...... ...... ...... ...... ...... 60 

6!~~o~~p~~~ ~~~~~~~~!~~: :::::::::::::::::::::::::::::::::::: :::::::: 

$2, 15J 
300 

5, 000 
13,600 
10,000 

Total............ .. ................................... . .•. . .. . 31,050 

P1·oducts and value. 

Species. Pounds. Value. 

Salmon, fresh................... . . . . . . . . . .. . . • . • . . . . . . . . *653, 857 $33, 993 
Salmon, salted.......................................... 80, 000 3, 200 

Total ............. _ ....................... _ ...... . 733,857 37, 193 

*This includes 70,000 pounds sold by fishermen of Rectua to cannery on Rogue River, Oregon, 
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III.-THE FISHERIES OF OREGON. 

25. GENERAL REMARKS. 

Oregon ranks next to California in the extent and value of its fisheries. 
The State has no vessels employed in fishing,* but its shore salmon ti~h­
ery is of vast extent, that iu the Columbia River surpassing in magnitude 
any other stream on the globe. In the importance of its salmon-canning 
interests Oregon takes first place, the output of canned goods in 1888 
amounting to nearly $2,000,000. The extent of the salmon-canning 
industr.v in 1888 is shown in detail in the accompanying statement: 

The salmon-canning indust?·y of Oregon in 18El8. 

Salmon used for can- Canned salmon 
No. of No. of ning. placed on market. 

Location of canneries. cannPr- factory 
ies. hands. Pounds. Price paid Cases. Value. fi~<hermen. 

~g~~~i1!iRf~~~: ::: ~: ~:::: :::::::::::: ~ : 106 1, 474, 340 $29,487 21,062 $121,107 
40 770, 000 11, 550 11,000 63, 250 

Koos Bay an~ River. ................. . 46 385, 000 5, 775 5, 500 31, fi25 

~~Jli~a~i~~;~~ :::: ~: ~ :::::::::::::::. 51 675, 000 13, 500 9, 000 5!, 750 
1 45 837, 200 12, 558 11,960 68,770 

~~~;i~aR~T!~~:::::: ::::::::::::::::::: 3 65 673,400 10, 101 9, 620 55, 315 
3 61 352,344 10,510 5,088 29, 256 

.N estuggab. River .............•........ 1 38 350, 000 5, 2;j0 5, 000 28, 750 Tillamook River .........•............. 2 !:!7 1, 074,310 21, 236 t4, 633 84, 140 N econicum Creek ..................... 1 8 2?, 000 420 400 2, 300 
Columbia River .••...••••........••... 18 1. 037 14, 771, 054 769,325 227,559 1, 365, 354 ---------- ------------Tota1 ............................ 34 1,584 21, 390, 648 889,772 320, 822 1, 901,617 

The following tables give the figures of persons employed, apparatus, 
and products for each stream that maintains commercial fisheries: 

Persons employed in the fisheries of Oregon in 1888. 

Streams. Fishermen Fishermen. Shores-
Total. on vessels. on boats. men. 

WindchuckRiver ..................................................... . 
Chetco River ......................................................... . 
Rogue River ................. - ................. -........... 18 
Elk River ............................................................. . 
Sikhs River ........................................................... . 

*~%~i~::~;dr Ri ;~i·::::::::::::: :::::::::::: :::::: ::::::: ~ .......... 4. 
Umpquah River ...................................................... . 
Siuslaw River ........................................................ . 
Alsey a River ......................................................... . 

~~1ii~~1lt~~~~:::: :~::: ::~:::: :: ~:::: ~ ::::::::::::::::: :::::::::::: 
Neconicum Creek ...•.•............•......••........................... 
Columbia River............................................ 31 
Willa1nette River ..................................................... . 

2 2 
30 30 

. 41 106 165 
5 5 
7 7 

184 40 224 
58 46 108 
38 51 R9 

136 45 181 
92 65 157 
78 61 130 
30 38 68 

154 87 241 
() 8 14 

2,104 1, 037 3, 172 
80 80 

Total....................... . ........................ 53 
-----

3, 045 1, 584 4, 682 

*No vessels were actually engaged in catching fish in 18813, but a few small steamers 
.and sailing vessels were employed in connection w1th the canneries, 

• 
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Nativity and nationality of persons employed in the fisheries of Oregon in 1888. 

Vessels. Boats. Shore. Total. 

Country. 
N t . ·t Nation- N t• •t Nation- N .. ·t Nation- N t• •t Nation-

a 1v1 y. ality. a 1v1 y. ality. at1v1 y. ality. a lVl y. ality. 
----------1-----1----1------- -------------

United States .............. 32 44 691! 2, 075 174 221 899 2,340 
United Statrs (Indians) .... . .................. ................ 108 108 1 1 109 109 
British Provinces .......... 3 68 10 18 5 89 16 
Sweden .................... 14 6 735 109 21 5 770 120 
Norway ................................ .................. ··- ...... 252 85 . ............... .. ............ 252 85 
Denmark ...............•.. .............. 9 . ............ .. .................... ... ....... 9 
Germany .................. 2 ............ 64 26 11 ........... 77 26 
Greece .................................. .................. .............. 86 33 .................. .. ............. 86 33 
Italy ................................. .................. .............. 94 79 1 95 79 
Russia ..•.............•.... ................... ............... 610 297 6 2 616 2!l9 
.Austria ..•......••..•...... ................. ............. 264 181 3 1 267 11:l2 
Portugal ............................... .................... ............. 45 26 2 2 47 28 
France ................................... 6 6 6 6 
China .................... 2 2 10 10 1,347 1, 347 1,359 1, 359 
.Africa .....•.•.......•..... .................. ............. 1 ............. .. ................ ............ 1 

Total .•...•••••.••... 53 53 3, 045 3, 045 1,584 1, 584 4, 682 4, 682 

Apparatus and capital employed in the fisheries of Oregon in 1888. 

Gill nets. Seines. 
Streams. 

Weirs and Salmon wheels. Value of 
pound nets. minor 

--,---·1----,----l-----;---------- appara-
No. Value. No. Value. tus. No. Value. No. Value. 

------------1-----------------------------

\Vindchnck River.............. ...... ...••... 1 $250 .•......•....•..•••••.••............••• 
Chetco River................... . .. . . . . . . . . . . . 2 500 ....•...•...•.....••..••...•....•...••. 

~ff~i~~;~~.::::::~:::::::::::: 12~ $3,6~g i 1,i~~ ::::::::::::::::::::: :::::~::~ ::::::::: 
Sikhs River.................... 2 100 1 15(\. .................•••..••............•.• 
CoquilleRiver ................. 150 9,000 9 1,800 .•........•.•...•••••..•...•...•••••... 
KooaBayandRiver ......•..... 134 6,920 .•..............••••..••..••......•.••• 
UmpquahRiver ................ 45 6,300 500 2 $1,000 .••••..•....•...••...••• 
SiuslawRiver.................. 68 5,100 ..••••.••..•......•..........••••...••...•......•..•. 
.Alsey a River. . . . . . . • • . . . . . . . . . . 52 5, 200 2 400 . • • • . . . • • . . . . . . . • . • . . . • • . . . • . . . .•...••. 
Yaquina River................. 75 7,200 2 300 2 500 .•••••.•••.••...•••••..• 
NestuggahRiver ............•.. 15 1,125 ................•.......•••...•.••..•••.••...••...••. 
Tillamook River ........••..... 109 9,925 2 460 .......••..••..••••....•.......•...... 
Neconicum Creek.............. 3 300 .......•..............•.......•..............••.••.. 
Columbia River ................ 1, 578 262, 725 2 1, 050 52 40, 050 24 $63, tH3 $2, 900 

Will:::~~~::.:::::::::::::,;,l~~7s~~~~ii=i~ii~ 
Vessels. Boats. Other property. 

Total 
Streams. Value Lantl, capi-

No. Ton- Value. of out- No. Value. build- Cash tal in-
nage. fit ings,etc capital. vested. 

-----------·1--1--- ------ --------------

Windchuck River.............. .... . ....... .•...... .... .... 2 $100 ..•.. ... .•..•... · $350 
Chetco River................... .... ...... .. ...... .. ...... .. 4 200 ...... .. ...... .. 700 
Rogue River . . . . . . . . . . . . . . • • • • . 3 *190. 58 $26, 000 $1, 500 25 1, 300 $!0, 000 $60, 000 134, 175 
Elk River...................... .... .•••... ........ .••..... 1 25 .••••... ........ 225 
Sikhs River.................... .... .. .... ........ ........ 2 175 ...... .. ...... .. 425 
Coquille River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8! 3, 540 15, 800 45, 000 75, 140 
KoosBayandRiver ..•..••.••. 1 85.87 7,500 2,000 43 2,990 20,000 2!,000 63,410 
Unopquat.River ........................................... 39 2,92513,000 25,000 48,725 
SiuslawRiver.................. .... ........ .....•.. ....•••. 68 2,380 12,000 25,000 44,480 

~~~s;~;i~~~r~~~::::::::::::::::: :::::::::::::::::::::::::::: j~ ~:~~g 1~:~~g ~~:~~g !t:~~~ 
Nt•stug-gah River............... .... ...... .. ..••••.. .••..... 15 450 12,000 20,000 33,575 
'l'illanwok River . . .. . . • . . . . . . • . . . •. . .. . . . . . . .. . . . . . . .. . • . . . 76 11, 200 22,600 49, 000 !J:l, 185 
Necouicum Creek.......................................... 3 225 800 1,500 2,1125 
Columbia River................ 9 145.85 40, 550 7, 900 1, 025 169, 885 463, 594 655, 000 1, 707, 267 
Willamette River ................................ 

1

........ 40 800 ..•..... ....... 5,800 

Total.. •..••.•............ 13Tm:30 74,·050 ll,4oO 1,545 2m,"Q95 619,294 95?,850 2.296:632 

* Tonnage partly estimated, 

H. Mis. 27 4--12 
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Products of the fisheries of Oregon in 18b8. 

Fish sold fresh. 

Streams. 
Salmon. Other species. 

Pounds. Value. Pounds. Value. 

gj..;, 
f.<l:l 

Fish salted. 0_ 8 
aJQ) 

,;dW 

"'"<::ai 
~§~ 
0 ::l 

Salmon. Other species. 8 rn"''8 ........ 
00$0, 

-1---.---1 ~ ~ ~ 
Lbs. Value. Lbs. Value. ~.., C3 

-------1-------------- ---------------

Windcbuck River.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 000 $640 . . . . . . . . . . • . . . . • •• • . . $640 
Chetco River . . . . . . . 30, 000 $450 . . . . . . . . . . . . . . . . 73, 000 2, 920 . • . • . . . . . . . . . . . . . . . . . 3, 370 
Rogue River. . . . . . . . 1, 554, 340 31, 837 . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . 31, 837 
Elk River . . . . . . . . . . 26, 000 390 . . • . . . . . . . . • . • . . l 0, 000 400 . . . . . . . . . . . . . . . • • . • • 790 
Sikhs River . . . . . . . . 20, 000 300 . . • . . . . . . . . . . . . . 12, 000 480 • . • • . • . . . . • . . . . • • . • • . 780 
Coquille River...... 734,000 10, 860 . . • . . . . . . .• . . . . 15,000 600 . ..• .. . . . .• .. . ... • .. . 11,460 
Koos Bay and River. 745, 000 12, 975 . • . . .. . . . • • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 12, 975 
Umpquah River.... 675, 000 13,500 . . •• . . . . . ... . . . . 72, 000 2, 880 . .. . . . . .. . . . . .. . . . .. 16,380 
Siuslaw River . . . .. . 837,200 12, 553...... •• . . .. . .. . ..•• •. . . . .. . . . . .. . . . . . . . . . . . .••. .• . 12,558 

~~~iif£~~~~:::::: i~~: !~~ ~iJ~g ::::::::: ::::::: ::::::: ::::::: ::::::: ::::::: :~~~ ~~~ ~I: ~~i 
Nestuggah River... 350,000 5, 250 ................................................. ·I 5, 250 
Tillamook River .... 1, 074,310 21,236.. .. . . . . . .. .... . .•••.. . .................... ,...... 21 236 
Neconicnm Creek... 28,000 420 . .. . . . . . ... . . . . . ..... .•..... .... .. . ..... .. . ....... '420 
Columbia River ..... 15, 698, 469 811, 481 1, 019, 924$21, 158 327, 900 13, 395 191, 200 $3, 974 16,481

1 

860,489 
WillametteRiver... 228,609 11,430 ................ 7,000 280 10,000 500 ..•.... 12,210 

Total ......... 23.415~ 963,6i6l,Oio,924J21.i5R 532,90() 21,595 2ol,2oo 4;474 22.73i}:D3~ 

26. FISHERIES OF THE WINDCHUCK RIVER. 

Windchuck River is the southernmost stream in Curry County~ Ore­
gon, being located very near the California state-line. It traverses the 
county for a distance of about 25 miles before reaching the Pacific. 

There is only a fall run of salmon. The fishing begins a bout the mid­
dle of September and lasts until the end of November. Several species 
of salmon are found in this stream-quinnat, silver, steelllead, and 
blueback. As a rule, blue backs enter the river after all other species; 
at times as many as 600 have been taken at one haul of the small seine 
used on this river. There is no fishery for other species than thP- salmon, 
and this is of little consequence, as will be seen by the following sta­
tistics for 1888: 

Persons employed (nativity and nationality): 
United States . . . . . . . . . . . . . . .. . . . . . ..• •• .••• •. ... ••• . • • . . . . . . . . .. . . . .. . . . . 2 

Apparatus and value : 
1 seine . • . . . . . . . . . . . . . . • . • . . • . . . . . . . . . . . . . . . . . . . . . . • • .. . . . . . . . . . . . . . . . . . . . $250 
2 boats................................................................... 100 

Products and value: 
80 barrels salted salmon.................... . . . . . . . . . . . . . . . . .. . . . . .. . . .. .. 640 

27. FISHERIES OF THE CHETCO RIVER. 

Chetco River empties into the Pacific a few miles north of the Cali­
fornia line, in Curry County, and about 24: miles south from Rogue 
River; it rises at the base of the Red Peak mountains, in the southern 
part of Qqrry Qounty, 3Jlld flows a dist<luce of ~bout 20 miles to the 
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ocean. Its fisheries are insignificant, as shown by the table, employing 
only 30 men in 1888. The fresh salmon shown in the table were sold 
to a cannery located on Smith River, California. 

Persons employed (nativity and nationality): 
United States ...... ---···--·- ••...••..... - ....••. -··---- ..... ·--- ...•.. --·- 15 
United States Inuians..................................................... 15 

Apparatus anti value: 
2 seined . . . . . . • . . • . . . . . . . . . . . . . . • • . • • • • • . • . . . . . . . • . • . • • • • • . • • • • • .• • • • • . . . • . . $500 
4 boats ..... _ ...............•••......•••. - .....•. -.. -..•..•.. -.............. 200 

Products ancl value: 
365 barrels salt salmon .....•••................•..•.....•.•.....•.•.••...... 2, 920 
30,000 pounds fresh salmon ..•••••.......................•••. ".--·.......... 450 

28. FISHERIES OF THE ROGUE RIVER. 

Rogue River issues from Crater Lake, in the Cascade range of moun­
tains, on the western lJorder of Klamath County, Oregon, flowing a 
distance of about 325 miles to the ocean, which it enters at Ellensburg-h. 

Fishing centers.-Tile town of E1leusburgh, located near the mouth of 
the river, is the only center for fisheries. .A salmon cannery is located 
here. The town is entirely dependent upon the fisheries, its inhabitants 
being employed more or less in this vocation. In every respect it ma;y 
be called an "industrial town," being founded and maintained through 
the influence of the fisheries. 

Importance of the jisheries.-The salmon fishery of Hogue River ranks 
third in importance among the river fisheries of the west coast, there 
being both a spring and fall run of salmon. Fishing is not prosecuted 
for other species. For many years prior to the establishment of the can­
nery at Elleusburgh a large amount of salmon was caught and pickled 
in barrels, but overfisbing and the effects of hydraulic mining rendered 
the industry of little importance until artificial propagation was begun. 
From the time that the effects of successful artificial propagation were 
felt the catch and pack of salmon show an annual increase. 

The following is a statement of the number of cases of salmon of the 
spring and fall runs which were packed during the years 1877 to 1889: 

Year. Spring Fall · n~~b~r 
cases. cases. of cases. 

1877- ---·- .••. 3,19 4, 607 7, 804 
1878 .......... 2,402 6, 497 8, 534. 
1879 .......... 4, 038 4, 533 8, 571 
1880 .......... 4,142 3, 630 7, 772 
1881 .......... 8, 303 4, 017 12, 320 
1882 .......... 15,093 4, 093 19. 186 
1883 .......... 10,337 5, 819 16, 156 

Year. 

1884 ··---· .... 
1&85 .••••• - -·· 
1886 ··--·· •••. 
1887* - .. - .. - •. 
1888t ----·-··· 
1889j: - .• ···-· 

Spring Fall 
cases. cases. 

8, 202 4,174 
5, 442 3, 868 
4, 299 7,848 
7, 290 9, 926 

Total 
number 
of cases. 

12, 576 
9, i!10 

12, 147 
17,216 

13, 653 7. 409 21, 062 

16, 1581 .. ·--···i···-······ 
k2,000 cases of the fall park were made from salmon taken in Klamath River. 
tl,OOO cases of the fall pack wore C<tnnecl from salmon caught on the Klamath. 
j:The report for 1889 was brought np to A.ugust 29, when the fall pack had just commenced. The 

cannery was closed but 10 days between the ending of the spring pack and opening of the fall pack. 

The first attempt at artificial propagation was made in 1878, but on 
accot.mt of i4experieuce aud lacl\ of proper f~cilitic& littl~ or HQ ~\IQ~ 
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cess was met with until1882. It will be noticed that the pack of 1885 
was exceptionally low. This result is attributed to the fact that 4 years 
previously nearly all the spawners that had been held in confinement 
died, and consequently eggs could not be secured in any numbers. In 
1886 the effect of the successful hatching of several hundred thousands 
of young salmon in 1882 was felt, and from this time on there has been 
a marked annual increase of important proportions. 

It may not be out of place to notice in a brief manner the establish­
ment of Mr. R. D. Hume on this river. Settling on the river with only 
a wilderness surrounding him, he has, by his indomitable energy, through 
the medium of the fisheries, built up one of the most complete estab­
lishments on the Pacific. In connection with the enterprise has sprung 
up the small town of Ellensburgh. Mr. Hnme's establishment em­
braces all that pertains to the salmon fishery. There is a cannery for 
the packing of salmon; sailing vessels and a steamer for transporting 
the products to market; a hatching establislnuent and rearing ponds 
for the propagation of salmon; nets are made here, boats and sail:-:; 
manufactured, the fishermen housed and boarded; a general storr, 
including a medical dispensary, etc., supplies all necessary wants.* 

Species, seasons, etc.-There are three varieties of salmon found in the 
Hogue Hiver, the quinnat, silver, and steelhead ;-~also the salmon trout, 
black-spotted trout, sole, sardine, smelt, herring, perch, suckers, lamprey 
eels, etc. The salmon are the only objects of fisheries, except perhaps 
the trout, which are sought by anglers more as a pastime than for com­
mercial purposes. The quinnat salmon is the first to enter the river; 
it arrives about March 1 and continues to run until October 1; a few 
scattering specimens occur after that date. Silver salmon appear about 
the middle of September and continue until about the middle of Novem­
ber, though a few may be taken before and after those dates. There is 
also a large run of steelheads in January and February, which continues 
into the spring. The average weight of salmon in the Rogue is said to be 
greater than that of the same spec-ies in the Columbia. Of two lots of 
quinnat salmon of twelve specimens each that were indiscriminately 
caught and weighed, the first lot averaged 33~ pounds and the second 
lot 24! pounds,-bringing the average to about 30 pounds. The silver 
salmon and steelhead average about 8 pounds each. 

Fishing grounds.-The grounds upon which the fisheries are prose­
cuted are all located on the river. On the shores, near the mouth of 
the str earn, seines are hauled, and gill nets and set nets are operated in 
the river, chiefly below the village. 

Fishermen, wages, etc.-The fisheries on the river gave employment 
in 1888 to 32 Americans, :3 Englishmen,4 Swedes, !Austrian, and 1 negro, 

* In another paper, in course of preparation by the Commissioner, rnor(l detailed 
•Jotice will be taken of the propagating work done by Mr. Rume. 

t The steelhead, though belonging to the river trouts, is universally called a salmon 
rtnd for thi& reason the popular name is used in thi~ report, 
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making a total of 41 men. In addition, 18 men were employed on the 
transport vessels; these men are hired by the month and boarded. The 
pay varies with the position and character of work. 

Roats and apparatus.-There are two schooners and a steam vessel 
employed in connection with the fisheries of Rogue River. These are 
used to market the products and carry the supplies to the town. The 
steamer Thistle, of 32.58 tons net register, is unique, inasmuch as it ha.s 
two propellers on one shaft, one astern and one forward. It is claimed 
that this arrangement facilitates her progress when crossing the bar at 
the mouth of the river. The· small boats used here are mostly of the 
fiat-bottomed, sharpy type. Large flat-bottomed seine boats are used 
w llen setting the seine. 

Drift nets are GO to 75 fathoms long and 18 to 20 feet deep, though 
some have a length of 150 fathoms. The mesh is 8i inches. Seines 
range from 140 to 250 fathoms in length, and are 22 feet deep, having a 
mesh from 3~ to 5 inches. Set nets are 12 to 25 fathoms long, 22 to 24 
feet deep, and have an 8~-inch mesh. 

Methods of jishing.-The spring salmon are captured chiefly in drift 
and set nets near the mouth of the river. In the fall ceines are fished; 
these have two sizes of mesh; from July to September a 5-inch mesh is 
used for the quinnat salmon, and from about the mid<lle of September 
until the run of steel head salmon is over, a 32--inch mesh. There are no 
pound nets or weirs on the river. 

Disposition of products.-The catch of the steelhead (S. gairdneri) 
is shipped fresh to the market at Portland, Oregon. Other species, 
however, are mostly utilized at the packing establishment for canning 
purposes, although a few are occasionally shipped to markets at San 
Francisco and elsewhere in a fresh state. The canned products are sent 
by steam and sailing vessels for disposition at San Francisco, etc. 

Salmon canning.-ln 1888 the canning establishment on the river 
employed 106 factory bands; utilized 1,404,340 pounds of fresh salmon, 
worth $28,087, and manufactured 21,0G2 cases, valued at $121,107. 

Stat-istics.-The following tables show the statistics of the fisheries 
of Rogue River in 1888 : 

PeTsons employed. 

:Fishermen, Shoresmen. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United States...................... 35 . 52 · 39 52 
Onited States (Indians)............ ..... ...... . ... ...... .... 1 1 
British provinceR............. .. . . . 5 1 8 ....... _ ..... . 
i:;weden............................ 17 6 4 ............. . 
Austria .................•.......... 1 .............. 1 ............. . 

~~:::~;~;::::::·:::::::::::::::::::=;~~-~::;.==;iF~;.= 
*Including 18 persons employed on !ishery transports. 
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Appamtus and capital. 

Designation. Number. Value. 

Vessels (tonnage, 190.58). ••• •• ••..••• .••• •• . • •• . ..• •• . .. . . • . .. • • • ' 3 $26, 000 
Outfit ................................................................ -. 1, 500 

Boats .. .. . . . . . . . .. .. . . . .. . .. . . . . .. . .. . .. . . . . . . . . . . . . . . . .. . .. . . . . 25 1, 300 
Seines . . . . .. . . . .. . . . .. . . . . . . . . . . .. .. .. . . . . .. . . .. . . . . .. . . .. . . . . . . 2 1, 700 
Gill nets . . . . .. . . . . .. . . . . . . . • .. . . .. . . . .. . .. . . .. .. . .. . . . . . . . . . . . . . 123 3, 675 

~~~he !~i~:r~::: ::::::::::::::::::::::::::::::::::::::::::::::::: :::::::: ~::: ~~: ~~~ 
1----1·--·-

Total ...... ...... ............ ............ ...... ............ ............ 134,175 

Products and values. 

Species. Pounds. Value. 

Salmon used for canning........................................ 1, 404, 340 $28, 087 
Salmon shipped fresh . .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. 150, 000 3, 750 

Total . .. . .. . . . . . . . . . . . . .... .. .. . . .. .. . . . . .... .. .... .. . . .. .. 1, 554, 340 31, 837 

29. FISHERIES OF THE ELK RIVER. 

This stream is located in Curry County, Oregon, and empties into the 
Pacific about 2~ miles south of Cape Blanco. It rises in the mountains 
in the interior of the county and flows a distance of about 40 miles in 
a "\\esterly direction to the Pacific Ocean. It is quite narrow, and its 
fisheries can never be of much importanc~. 

Three kinds of salmon are taken in this river-chinook or quinnat, 
silver, and steelhead; salmon trout~ black-spotted trout, smelt, herring, 
perch, flounders, and suckers occur, but are not of economic importance 
at the present time. Salmon appear only in the fall, and are taken, as 
a rule, from the mouth of the river to the head of tide water, a distance 
of about 1 mile. 

Most of the catch of 1888 was sold to the salmon cannery on the 
Coquille }{iver, and has been included in the pack of that stream. Such 
salmon as can not be sbipped to the cannery in a fresh condition are 
salted and packed in barreis. The first shipment of that character was 
in 1880, and since then small shipments lntve been made annually. In 
1887 180 barrels and in 1888 50 barrels of salted salmon were put up and 
sent to market. 

The statistics of the fisheries on this river in 1888 are as follows: 

Persons employed: 
By nativity-

United States......................................................... 4 
British provinces..................................................... 1 

By nationality-
United States............. ............................................ 5 

Apparatus and values: 
Boat...................................................................... $25 
Seine................ ..... .................. ............................. 150 
Gill net..... . . . . .. . . .. .. .. .. .. . . .. .. . . . . . .. . .. .. . . . . .. .. .. . .. .. . . . . . .. .. .. 50 

Products and values: 
26,000 potmds frel:lh salmon .. .. . .. ... .. . .. .. . .. .. .. .. .. .. .. .. .. • . .. .. . .. .. 390 
10,000 pounds salted salmon...................................... . ....... 400 
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30. FISHERIES OF THE SIKHS RIVER. 

This is another of the small rivers, which are so numerous along the 
coast of Oregon. IL is located in the northern part of Curry County, 
flowing a distance of about 40 miles and entering the Pacific 1~ miles, 
north of Cape Blanco. 

Practically the same species of fish occur in the Sikhs as in the Elk 
River. The salmon run begins about October 1 and continues until 
December; the best catches are made between October 15 and Novem­
ber 15. The chinook salmon in this stream are large, averaging about 
30 pounds. The silver salmon are also large for that species, averaging 
about 15 pounds. 

The :fishing grounds are, for the most part, at the mouth of the river 
and do not extend a great distance upstream. The products in 1887 

.were 225 barrels of salted salmon. In 1888, 20,000 pounds of fresh 
salmon were sold to the cannery on the Coquille River, and the remainder 
of the catch, amounting to 60 barrels, was salted. 

The statistics of the fisheries of this river in 1888 are as follows: 

I Persons employed : · 
By nativity-

United States............................................................. 6 
British provinces......................................................... 1 

By nationality-
United States ........................................................... .. 

Apparatus and capital: 
2 boats....................................................................... $175 
2 gill nets.................................................................... 100 
1 seine....................................................................... 150 

Products and values: 
1887-Salted salmon, 45,000 pounds . . .. . . . . . . . . .... ........... ... . . .... ...... 1, 800 
1888-Fresh salmon, 20,000 pounds........................................... 300 

Salted salmon, 12,000 pounds .. . .. . .. . .. . . . . .. . . . .. .. .. . .. . .. .. . .. .. .. . 480 

31. FISHERIES OP THE COQUILLE RIVER. 

Coquille River (called Nessa-til-cut by the Indians) is formed by three 
branches, called the North, Middle, and South Forks, which riso in the 
Umpquah Mountains. The" Forks" unite near Myrtle Point, the head 
of tide water, about 45 miles by river from the mouth of the stream, the 

• distance by land being about 15 miles. It is a deep and sluggish stream, 
well timbered on its banks. There are no natural obstrqctions, such as 
rapids, falls, or dams, on the river to hinder the free passage of :fish. 

Or-igin and development of the .fisheries.-The :first salmon cannery 
constructed on the Uoquille was erected in 1883, at Parkersburgh. In 
1886 another was built at tlle same place, and the following year the 
town of Randolph was selected as a site for a third. Prior to the erec. 
tion of the salmon canneries the catch at different places along the 
river was salted and packed in barrels. The earliest recorded instance 
of any considerable quantity being packed was in 1877, when 3,000 
barrels of salmon were pickled and shipped to San -Francisco. Since 
then, and until the construction of the :first cannery, there was an an-
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nual shipment of about 3,000 barrels. At present the catch is hearlj' 
all disposed of to the canneries, but in case a surplus is obtained it is 
usually salted. 

Fishing centers.-The principal distributing point is Bandon, whence 
all shipments to San :Francisco, or up the coast, are made. At this 
point there is a wharf for steamboats, by means of which only is this 
place accessible. Fishing stations or camps are located along the river 
for a distance of about 8 miles above Bandon. At these camps the 
fish are· collected, and either shipped fresh to the canneries, or salted, 
barreled, and sent to Bandon for shipment to San Francisco. 

Importance of the .fisheries.-The total capital invested in tb.e fisheries 
on this river in 1888 was $75,140, including boats, seines, gill nets, can· 
neries, horses, etc. There are three canneries on the river, but in 1888 
only two were in operation. These employed 40 hands in all. The 
men engaged in catching fish for the canneries numbered 2~2. Th(:} 
products for 1887 amounted to $13,800, and in 1888 to $11,460, not 
including the value of fresh salmon purchased by the canners from the 
fishermen of adjacent streams. 

Species, seasons, etc.-There is a variety of anauromous and local spe­
cies in the Coquille, many of which are found only near its mouth, 
where the water is salt or brackish. Quinnat, silver, and steelhead 
salmon, salmon trout, shad, sardines, smelt, anchovies, herring, stur­
geon, sole, flounders, tomcod, perch, and suckers occur in abundance at 
proper seasons. The salmon run usually begins about September 1, 
though it is said that in previous years the season began as early as the 
1st of August. The quinnat is the first salmon to appear, and the run 
generally lasts until October. About the middle of September silver 
salmon and steelheads (though very few of the latter are taken) arrive 
and continue until about the middle of October. 

Shad first made their appearance in the Coquille R-iver during 1884, 
when a few were caught. Since that year there has been an annual 
increase in the number taken, and 30 shad were caught in one haul of 
a salmon seine in 1889. 

Fishing grounds.-The seining and gill net reaches extend from the 
mouth of the river to Myrtle Point, about 45 miles inland. From below 
Bandon to a short distance above Randolph gill nets are set entirely on 
the left side of the river, while above Randolph tbey reach from one side 
of the stream to the other, completely closing it to the passage of fish. 

Pishermen, lay, etc.-A number of Columbia River fishermen annually 
pursue the fall fishing on the Coqnille River; 38 men were so engaged 
in 1888 and 55 in 1889. The catch is purchased by the piece at the can­
neries; the prices are 60 cents each for quinnat and 40 cents for silver 
salmon. The boats and nets are owned partly by the fishermen and 
partly by the canners, who let them to the fishermen on condition that 
one-third of the catch shall be given for the use of the apparatus. 

Boats and apparatus.-Tbe boats are all flat-bottomed "skiffs," with 
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sharp bow and square stern, and average from 18 to 20 feet in length, 
having about 5 feet beam. · · 

The gill nets are 70 fathoms long and 16 to 17 feet deep, with a 7~ to 
8i inch mesh. The seines average from 130 to 140 fathoms long, 18 to 
20 feet deep, the mesh being 4~ inches in the bunt and 5 inches in the 
wings. Seines and gill nets are made by the fishermen. 

The statistics of the fisheries in this river in 1888 are as follows: 

Persons ernployed. 

}fishermen.* Factorymen. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United Stat{'f<.......... 36 ~ 117 4 4 
Sweden................ 75 32 •..•...•••..••.••..••...•. 

~~~~~~:::::::::::::::: ~g ;~ :::::::::::: ::::::~::::::: 

Chin:~:~;:~~:::~~~::::=~==~=-~~-~-
PortugaL.............. 1 I 1 ......................... . 

*Of these, 38 were from the Columbia River and are reported from there . 

.Appamtus and capital. 

Designation. No. 

Boats................................................... 84 
Gill nets................................................ 150 
Seines.................................................. 9 

~~~hd~~~~t~~~~-i~e~-~·- ~~~_-_-_-_-_-.-_-_-_-_-_-_ ._:::::::::::::::::: :::: :::: 

Value. 

$3,540 
9, 000 
1, 800 

15,800 
45,000 

Total.............................................. . . . . . . . . 75, 140 

P1·odtwts and values. 

18ti7. 1888. 
Species. 

Pounds. Value. Pounds. Value. 
----~------~c-1---- ------------

Salmon, fresh . • • . . . . . . . . . . . . . . . .. . . 840, 000 $12, 600 734, 000* $10, 860 
Salmon, salt........................ 30, 000 1, 200 15, 000 600 

Total ......................... 870,000 13,800 749,000 11,460 

*This quantity, together with tbe fish purchased from outside fishermen, · 
was utilized in the manufacture of 11,000 cases of canned salmon, valued at 
$63,250. 

32. FISHERIES OF KOOS BAY AND RIVER. 

Koos River proper is an unimportant stream. Rising in Koos County, 
at the base of the Umpquah Mountains, it flows in a northwesterly direc­
tion for a few miles, and empties into what is known as Koos Bay, a 
navigable inlet of the ocean, having numerous arms or branchea. Koos 
Bay, after being joined by Koos River, describes almost a semicircle, its 
course lying in a northwesterly direction for about half the distance, 
whence it turns, almost abruptly, to the southwest, until it reaches the 
ocean. There is much marshy ground in the bay, and a number of so-
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called sloughs, or small creeks, which empty into the bay from both 
sides. Taking the left side of the. bay at the point where it is joined by 
the river, and passing around its shore, there are Kitchen Slough, Isth­
mus Slough, and Coal bank Slough, all of which are directly west of the 
mouth of Koos River. Leaving the last-named slough, the shore line 
trends to the north until North Point is reached, a sort of peninsula 
jutting out into the bay. Here Poney Slough enters the bay and the 
shore line takes a decided bend to the southwest; near the point where 
the bay enters the ocean it is joined by South Slough. On the right 
bank Jordan's Slough, Haynes'8 Slough, and North Slough enter the 
bay, the latter being its northernmost arm. 

Importance of the fisheries.-The fisheries here are of minor impor­
tance, P.mploying 90 fishermen, 46 persons in canneriEs, $61,410 eapital, 
and producing 1,041,000 pounds of fre~h salmon in 1887 and 745,000 
pounds in 1888, worth (at the prices paid the fishermen), respectively, 
$16,865 and $12,975. 

Species, seasons, etc.-Quinnat, silver, and steelhead salmon, salmon 
trout, herring, smelt, sardines, rockfish, perch, sturgeon, tomcod, sole, 
and tlounders are found in the bay, but only the salmon are sought for 
capture. Salmon are most abundant from the middle of August until 
November. The quinnat i~ the first to appear, and is quite numerous 
until about the middle of September. The season for the silver salmon 
is between September 15 and October 15. 

Fishing grounds.-Drift 11ets are set in the bay from its mouth to 
Koos River, a distance of about 15 miles; set nets are exclusively used 
in the river above the point where it joins the bay, the fishing grounds 
extending nearly 12 miles up the stream. 

Fishermen, lay, etc.-In 1888 there were 90 men engaged in fishing on 
the bay and river; 28 of them were native-born Americans, 20 Russians, 
16 Swedes, 12 English, 10 Norwegians, and 4 Frenchmen; 28 of them 
came from the Columbia River after the cl0se of the season on that 
stream. The price paid the fishermen was 50 cents each for quinnat 
salmon and 30 cents for silver salmon. 

Apparatus, boats, etc.-The drift nets are from 150 to 250 fathoms, 
averaging 175 fathoms in length, and about 30 meshes, or 3 fatlwms, 
deep; several sizes of mesi1 are used, being 7~, 8~. and 9 inches (stretch 
measure), respectively. Set nets average 50 fathoms in length and 
from 3 to 4~ fathoms deep ; the mesh varies from 7 ~ to 9 inches. Two · 
kinds of boats are in use on the bay and river, one type being the Co­
lumbia River salmon boat and the other a sharp-bow anll square-stern, 
flat-bottomed craft, much like a bateau or sharpy. The two types are 
about evenly distributed among the fishermen. 

Salmon canning.-There ar~ two salmon-canning establishments on 
the bay; one is situated at Empire City, near the mouth of the bay; the 
second is near the mouth of the river. Both began operations in 1887, 
the output of products for that year being 11,300 cases of canned salmon. 



.FISHERIES OF THE PACIFIC COAST. 187 

During 1888 but one cannery was in operation, the pack being 5,500 cases. 
The operations of this establishment gave employment to 46 factory 
hands in addition to the fishermen who supplied the raw products. 

The following tables exhibit the condition of the fisheries in Koos 
Bay and River in 1888. For purposes of comparison, the yield in 1887 
is also added. 

Persons employed. 

Fishermen.* Fac.torymen. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United States.......... 28 57 2 2 
British Provinces...... 12 6 3 3 
Russia................. 20 14 1 1 
France................. 4 4 
Sweden................ 16 5 
Norway................ 10 4 ......................... . 
China.................. .... .• ... . . . . . . . . . . . .... .. 40 40 

Total .......... .. 90 90 46 46 

*Of the fishermen, 28 came from the Colnmuia River after the close of the 
season on that stream. In t.he tot11J tables for the State they have been in­
cluded under that river, where they properly belong. 

Appamtus and capital. 

Designation. No. 

Steamer (tonnage, 85.87) . .. • • .. .. • • • . .. • . • .. .. .. .. . .. . .. 1 
Boats ................ ~-- .. .. . . .. . . .. .. . . . . .. .. . . . . . . . . . . 43 
Drift nets............................................... 26 
Set nets................................................. 108 
Shore property ................................................ . 
Cash capital ................................................... . 

Value. 

*$9, 500 
2, 990 
2, 600 
4, 320 

20,000 
24,000 

Total.............................................. . . . . . . .. 63,410 

*Including outfit, provisions, fuel, etc. 

Products and values. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 
- -

Salmon sold to canneries ....... 791, 000 $11,865 385,000 $5,775 
Salmon sold in local market ... 250,000 5, 000 360, 000 7, 200 

----------·-- ----
Total .................... 1, 041,000 16,865 745,000 12, 975 

33. FISHERIES OF THE UMPQUAH RIVER. 

With the exception of the Columbia this is the longest and largest 
river in Oregon. It is formed by north and south forks, which rise 
in the eastern part of Douglas County, emanating ti·om melting snows 
and mountain springs. The forks unite about 9 miles northwest of 
Roseburgh, and the river then flows northwestward through a fertile 
valley and enters the Pacific about 22 miles north of Empire City. 

Species, seasons, etc.-The most important species in this river are 
the three varieties of salrnon-quinnat, silver, and steelhead. Salmon 
trout, black-spotted trout, shad, herring, smelt (two species), tomcod7 
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perch, flounders, and sole are also found here, all but the first three iu 
salt or brackish water near the river's mouth. Salmon trout and black­
spotted trout are plentiful in the upper river, though there is little or no 
fishing for them. 

Shad have made their appearance in this stream, but only a few bave 
been caught. The first catch was in 1888, when 13 were taken at one 
haul in a salmon net. 

Three species of clams are found here-the razor clam, bard-shell 
cla,m (Tapes [Cuneus] starninea), and the soft-shell clam (Mya arenaria.). 
These abound both on the sea beaches and inside the mouth of the 
river. However, the Alya is found more particularly in the latter-named 
location. It is claimed that tile latter was transplanted to tlle Pacific 
in 1884 by Capt. Robert Simpson, who introduced it into this riYer as 
well as in Koos Bay. From all that can be learned it thrives in this 
locality and is becoming very abundant. 

A few salmon enter the river in the spring, but never appe~r in large 
numbers at that season. Special attention is given to what is known · 
as the "fall run," which begius about the first of August and continues 
until ~oy·ember. The quinnat is the first species caught, and it is nu­
merous until about the middle of September; only a few are taken after 
that time. Silver salmon begin to arrive about the middle of Septem­
ber, and are caught as late as the middle of November, though the 
migration is at its height during October. .The quinnat or chinook 
salmon of this river varies but. little from that of the Columbia; the 
average weight is 25 pounds, some weighing 50 or 60 ponnds. 

Fishermen, lay, etc.-A large proportion of the fishermen are non­
residents. As a rule they operate on the Columbia River until the close 
of the season, when they leave that locality and transfer their equip­
ment to the Umpquah in sufficient time to get the large run of fish. 
During the season of 1888 the fishermen received from the canners 40 
cents each forquinnat, and 25 cents each for silver salmon. The "lay" 
is the same as on the Columbia. 

Apparatus, boats, etc.-Drift nets, set nets, drag seines, and pomid 
nets are used. Drift nets have an average length of 175 fatlloms, are 
about 2~ fathoms deep, and have a mesh varying from 7~ to 9! inches. 
Set nets are from 100 to 150 fathoms long, about 30 meshes (2~ fathoms) 
deep, with mesh 7! to 9t; inches. Seines are 250 fatlwms long, 24 feet 
deep in the bunt, and 10 feet in the wings. All nets are made by the 
fishermen. The pound nets are simi1ar to those on the Columbia. 

The boats are mostly of the Columbia River type. 
Methods of fishing.-Fishing is not commonly prosecuted during the 

daytime, except with pound nets; the water is generally much too 
clear for using gill nets, except at night; if, for any reason, the water 
is muddy, fishing with gill nets is continued during the day. The 
methods of operating pound nets and gill nets are similar to those em­
ployed on the Columbia. 
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Disposition of prodzwts.-Much good fish food obtainable on the 
Umpquah is not utilized on account of the lack of transportation facil­
ities. The catch is now chiefly sold to the canners and the surplus 
salted and packed in barrels; but with quick transportation to some 
ready market, the fishermen would be able to realize a much greater 
profit than they now obtain. In 1888, 675,000 pounds of fresh salmon 
were used at the cannery, and 360 barrels of salted salmon were packed, 
the wllole having a value of $16,380. 

Salmon canning.-There are two canneries located on the U mpquah ; 
one on an island. opposite the town of Gardner, and the other about 1~ 
miles from the mouth of the river. The latter has not been in opera­
tion since 1884. The pack of the cannery nea.r Gardner was 4,000 cases 
in 1887 and 9,000 cases in 1888. 

The tables show the extent of the fisheries of this river in 1888: 
\ 

Pm·sons ernployed. 

Fishermen.~ Factorymen. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United States.......... 28 
United States (Indians) 10 

47 
10 

3 5 

Norway............... 2 .......................................................................... 
Germany.............. 12 5 
Great Britain . . . . . . . . . . 2 .................................................. 
Sweden................ 14 2 
Russia~............................... 2 
Austria................ 6 

...... i ............ i ..... . 
Portugal............... 2 2 2 
Italy................... 2 
China ...... ! ...................... . 

2 
6 
2 
4 
2 

.2 .................. 43""""' .... ""43 ..... . 

Total ........... . 80 80 51 51 

*The :figures include 42 persons from tbe Columbia River, who are shown 
here to make the statifltics CO:llplete, but are omitted in the general tables 
and included in the Columbia River statistics. 

Appamtus and capital. 

Designation. No. Value. 

Boats ................................................... 39 $2,925 
Set nets........................ . . . .. . . . . . . . . . . . . . . . . . . . . 18 2, 250 
Driftnets ............................................... 27 4,050 
Drag foleines............ . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . 1 1>00 
Pound nets . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . 2 1, 000 
Building, machinery, etc................................ . . . ... .. 15, 000 
Cash capital........................................ . . . . . . . . . . 25,000 

Total .......................... 1 ................... =~--50, 725 

Products and values. 

Species. 

Total ....................................... . 

Quantity. 

675,000 
72,000 

677, 000 

Value. 

$13,500 
2, 880 

Hi,380 
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34. FISHERIES OF THE SIUSLAW RIVER. 

The Siuslaw H.iver has its source in the Umpquah Mountains in Lane 
County, Oregon. Its course lies first in a northwesterly direction and 
thence to the westward until the Pacific is reached. It is the dividing 
line of Lane and Douglas Counties. A sand bar at its mouth prevents 
navigation by all but light-draft vessels. The stream is uavigable by 
such craft for 20 miles inland. 

Importance of the jisher,ies.-The fisheries on this river are pursued 
for the sole purpose of supplying fish to salmon-canning establishments 
located upon it, which utilize the entire catch. , 

Species, abundance, etc.-There is a variety and an abundance of both 
anadromous and local species, though no attention is given to other 
tltan salmon, of which the quinnat and silver varieties occur. The sea­
son for salmon opens about the first of August and fishing i8 prosecuted 
until November, about wllich time the migration is completed. 

Fishing grounds.-The salmon grounds extend from near the 'moutll 
of the river to about 20 miles up stream. 

Salrnon canning.-There are two factories located on the river, one at 
the town of Florence and the other a mile or so farther up the stream. 
In 1888 both these establishments united thf ir interests, using the upper 
fa~tory; the total output amounted to 11,960 cases of canned goous. 
During 1889 the arrangement of the previous year was observed, tlte 
cannery at Florence being operated. 

The fisheries of this river in 1888 are given in the accompanying 
tables. The output iu 1887 is added for purpose of comparison. 

Pe1·sons employed. 

Fishermen. Factorymen. 
Country. 

Nativity. I Nationality. Nativity. Nationality. 

United States.......... 72 104 4 4 
Sweden................ 18 8 ... --. .. . .. .. .. .. . ~ ...................... . 
Russia................. 22 14 1 1 
Italy................... 2 2 
Germany.............. 22 8 ........................ .. 
China ........................................... . 40 40 

Total .. . .. .. .. .. . 136 136 45 45 

.Apparat'Us and capita,l. 

~ 

Designation. No. Value. 

Boats................................................... 68 $2, 380 
Nets.................................................... 68 5,100 
Buildings, machinery, etc .. .. .. .. .. . .. .. .. . .. . .. .. .. . .. .. .. .. .. 12, 000 
Cash capital............................................ . . .. . ... 25,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *44, 480 

* Ngt iAclqdin~ ou.e (,l!tnnery tem:pora:r;Uy idte in l888, yl:\lued at ~12,000, 
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Quantity and value of salrnon. 

Year. Pounds. Value. 

1------------'''------- ---J~---1 

1887 ·--- -· ·--- -------- ......... -- ... -· .... - .... -.. --- 1, 260, 000 $18,900 
1888 ................................................. 837,200 12,558 

I 

35. FISHERIES OF THE ALSEYA RIVER. 

Alseya River rises in the southwestern section of Benton County, 
Oregon, and flows in nearly a northwesterly direction to the Pacific, a 
distance of about 60 miles. 

Importance of the fisheries.-Although this stream is of no great length, 
its salmon fisheries are quite important. In1888 813,400 pounds of quin­
nat and silver salmon were caught, of which 673,400 pounds were util­
ized for canningimrposes; and 140,000 pounds shipped fresh to interior 
markets. These products had a value of $12,901. The industry gave 
employment to 92 fisherm_en and 65 ''hands" at the canneries. 

Species, seasons, etc.-About the same species offish occur here as in the 
Siuslaw and other small streams along the coast, but no fishery is prose­
cuted for other than the salmon. There are ·three varieties-qninnat, 
sn ver, and steelhead. The first two are most esteemed for canning pur­
poses. There is no spring migration in this river; the fall run begins 
early in-August and continues until about November. Thequinnatcomes 
first, followed by the silver salmon which appears about the first week 
in Septem [l r. The largest catches are made between September 20 and 
October 20, when both species are in abundance. The average weight 
of the quinnat salmon on this river is 25 pounds, though single individ­
uals weighing 60 pounds or more have been taken. Silver salmon aver­
age about 12 pounds each. 

Fishing grounds.-The best grounds are from the mouth of the river 
to about 3 miles inland. Gill nets are fished in the channel near the 
entrance of the river as well as at other suitable localities. There are 
many places where sweep seines can be used. 

Apparatu,s, boats, etc.-The drift nets are about 100 fathoms long, 3 
fathoms deep, and have a 9~-inch mesh when used for quinuat salmon 
and 7-!-inch mesh for silver salmon. Three haul seines are in use. 
Pound nets have been experimented with here, but, as was the case 
with those operated on the Yaquina River, their use was soon aban­
doned on account of the great quantities of grass which lodged in them 
and thus prevented the capture of salmon. 

The boats are of the flat-bottomed bateau type, sharp at the oow 
and having a square stern. TLley average 20 to 22 feet in length and 
have about 5~ feet beam. 

Salmon cctnning.-TlJere are three canneries located on the Alseya, 
two near its mouth all(l the third about 2 miles up the river. Salmon 
canning on this ·iver was first underta ?eu in 1886 · in 1887 two estab· 
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lishments were in operation, and three were worked during 1888, but 
two of them were small and packed only a limited number of cases. In 
1887 the products of the canneries amounted to 11,180 ca~es, and in1888 
the three had a total output of only 9,260 cases. During 1888 the facto· 
ries paid 50 cents for quinmit and 20 cents for silver salmon. 

The fisheries on the Alseya River in 1888 were as follows: 

Perso»>B employed. 

Fishermen. Factory men. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United States, white... 58 73 10 16 
United States, Indian . . 3 3 
United States, negro . . . 2 2 
Italy................... 2 2 
Russia................. 2 2 
Sweden............... 11 5 ............ "li"" ....... . 
Norway................ 10 5 ........................ . 
Germany.............. 4 ............. . 
China ........................................... . 

Tot:.tl ............. . 92 92 

Apparatus and capital. 

Designation. 

6 
49 

65 

No. 

4!) 

65 

Value. 

Boats...... ..... ....... ...... ...... ............ .... .... 43 $1,300 
Gill nets............ .. .. .. .. . .. . . .. .. . .. . .. . .. .. .. .. .. .. 52 5, 200 
Seines.................................................. 2 400 
Shore property . .. . . . .. .. .. .. .. .. .... .. . . .. . .. . . .. .. .. .. . . . . . . . . 9, 500 
Cash capitaL........................................... . . .. . . .. 28, 000 

Total . .. . . .. .. . . . .. .. .. • .. . .. .. .. .. .. .. . . . . . .. . . . .. . .. . . . . . 4!, 400 

P1·oducts and values. 

Species. Pounds. Value. I 

Salmon sold to canners .. .. .. .. .. .. • .. .. .. .. .. . .. • .. * 673, 400 $10, 101 
Salmon shipped fresh ......................... _...... 140,000 2, 800 

Total ......................................... . 813, 400 12,901 

*Equivalent to 9,620 cases, with a value of $55,315. 

36. FISHERIES OF YAQUINA BAY A:8D RIVER. 

• 

The Yaquina (~'crooked") River is about 60 miles long; its general 
course is nearly west through the county of Benton. The river is nar­
row (from 30 to 40 yards wide) and comparatively unimportant for the 
greater part of its length. But a few miles from its mouth it suddenly 
broadens out into an estuary from one-half to three-fourths of a mile 
wide, which is commonly called Yaquina Bay. For many miles above 
the·" bay" the river has a depth of between 12 and 15 feet, and is 
therefore navigable for vessels of consi<lerable size. The river empties 
into the Pacific about 100 miles south of the Columbia, It is a stream 
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some commercial importance and has a large lumber trade in addi­
to its :fisheries. 

Fishing centers.-11he :fishing centers are all in the lower section of 
be river and ou the'' bay." They are Oysterville, Yaquina Oity, New­
ort, Toledo, and Elk City. Tlw most important shipping point for fish-
1g products is Yaquina Oity, which is in direct railroad communication 
rith interior towns. Toledo and Elk City also have railroad facilities. 
Importance of the fisheries.-The most important fishery on Yaquina 

tiver is that for salmon. Besides the salmon fishery there is quite an 
ndustry carried on in native oysters. A few Indians and white men 
~e engaged in a desultory fishery on the banks at sea outside the 

ands, though this business is of minor proportions. 
In the latter part of 1888 the" Yaquina Deep Sea Fishing Company" 

incorporated, the object being to prosecute the sea fisheries off the 
and ship the products to the interior markets. The company 
ased the auxiliary steam schooner George H. Chance, of 71 tons 

register, and in 1889 was reported to be making preparations to 
vely engage in the business.* · 

Species, seasons, etc.-The river is bountifully supplied with many 
of food-fish, as well as oysters and hard and soft shell clams. 

addition to salmon the following species of fish occur in the ''bay": 
, flounders, sole, perch, bass, herring, smelt, and eels. 

ut 6 miles from the mouth of the river oysters of the small 
species are found abundantly along the shores for a stretch of 

iles. Atlantic oysters were transplanted to this place at one time 
grew rapidly; owing, however, to the fact that but few were 

and that these were taken up in a comparatively short time, 
question of the practicability of successfully propagating them 
remains unsettled. Hard and soft shell clams (Tapes [Cuneus J 

aud Mya arenaria) occur abundantly along the river shores. 
latter species has been known in the locality but a few years and 

posed. to have been introduced with the Atlantic oyster. 
salmon season begins the middle of August and lasts until about 
ber. Oysters can not be taken during the close season, which 
June 15 and lasts until September. 

/'U1':'" 11 '''YIIY grounds.-The principal fishing ground on which gill nets are 
is the channel of the river from its month as far up as Elk City, 

;g.I:~naJcJ.Ce of 25 miles. Sometimes, during pleasant weather) and when 
is not too rough, the fishermen venture out to sea and set their 

to intercept the salmon on their way to the river. Haul seines 

the above was written it has been learned that several untoward incidents 
ts, resulting chiefly from inexperience in sea fisheries, have led to tile 

t of this enterprise. The vessel and the headquarters of the company 
! tra.nsfl~rre:d to Portland, Oregon, bnt lack of technical skill and of demand for 

ita ted against success. It is probable that the attempt to prosecute sea fishing 
Portland will not be continued much longer. 

R. 1\lis. 27 4-13 
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are operated at Reveral places along the river. One reach is located 
just below the cannery on Idlewild Point, one on the east side and 
another on the west side of McLean's Point, on the north shore of the 
river, and two others almost directly oppof:ite the latter place. Native 
clam (Cuneus) beds are located on the flats just below Coquille Point, 
in the "bay." There are also several beds of oysters on both sides of 
the river near Oysterville, and the eastern clam (Mya) is abundant. 
The sea fishing grounds are located about a mile or so at sea from the 
harbor entrance. They are believed to be unimportant. 

Fisherrnen, lay, etc.-Seventy-eight men are engaged in tlle fisheries 
of this river. As a rule they follow the salmon fishery, though 20 of 
them engage in the oyster business at the proper .sea,!3on. 

A number of the nett:! and boats are owned by the factory operators, 
in which case the fishermen receive but 2 cents per pound for all the 
salmon they take. Where fishermen own the nets and boats the factories 
buy the catch at the rate of 3 cents per pound. 

Apparatus and boats.-The gill nets are from 100 to 125 fathoms in 
length, 16 feet deep, and have a mesh from 6~ to 9 inches, according to 
the kind of fish caught. The seines are, for the most part, made from old 
drift nets. A number of pound nets were put down in 1887, but on 
account of ~reat quantities of grass fouling them few fish were caught, 
and their use was abandoned. During 1888 but one pound net and one 
wooden '"trap" or weir were in operation. 

The Columbia River salmon boat and the flat-bottomed bateau are 
used on the river. 

Disposition of products.-Most of the salmon taken on the river are 
sold to the canneries, though a considerable quantity is shipped by ex­
press to the interior towns. The canneries purchased 352,344 pounds 
of salmon in 1838, and 147,806 pounds were forwarded by express in a 
fresh state. 

The products of the oyster fishery are shipped by steamer to San 
Francisco and by rail to the interior. The shipments average about 60 
sacks by steamer awl 10 by rail per week. Each sack contains 110 
pounds, the wholesale price being $2.50 per sack; retail price, $3. 

Salinon canning.-The salmon-canning industry was begun on this 
river in 1887, when two small factories were started, and a third was 
built the following year. The total output of these three establish­
ments in 1888 amounted to 5,088 cases. In addition to tlle salmon 
taken on the Yaquina River, the .canneries purchased 40,764 poundP 1 

salmon from the Indians on the Siletz River Inctian Reservation, pay1. 
the same price per pound as was given to the fishermen on the Yaquill..t>.­
The three canneries are located as follows: One on Idlewild Point, below 
Oysterville, another a short distance above that town, the third on the 
south side of the stream to tlle eastward of that place. 

The tables wllich follow give in detail the extent of the fisheries of 
Yaquina River and Bay in 1888, 
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Persons employed. 

Fishermen. Factorymen. 
Country. 

Nn.tidty. Nationality, Hativity. Nationality. 

Unite(l States.......... 33 58 
Russia................. 20 10 ....................... . 
Sweden............... 15 5 ............ ---- .. - .• -- .•. 
Norway............... 8 5 ......................... . 

g~{~~. :: : : : : : : : : ::: : : : : . -- ---~- --. . : : :: : : : : :: : ::: ---.. 55. ---. . -- --. 5~- . --.. 
Total ........... . 78 78 61 61 

Apparatus and capital. 

Designation. ~0. Value. 

Boats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 $3, 600 
Gill nets............................................... 75 7,200 
Seines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 300 
Pound nets ancl trap nets............................... 2 500 
Shore property . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 000 
Cash capital . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 350 

Total............................................ . . ....... 41,950 

Products and values. 

Species. I Quantity. Value. 

Salmon .................................... ponnds.. 500,150 $15,005 
Oysters ..................................... sacks.. 2, 500 6, 250 

Total......................................... ...... ...... 21,255 

37. FISHERIES OF 'l'HE SILETZ RIVER. 

This river is included within the limits of the Siletz Indian Reser­
vation and empties into the Pacific about 25 miles north of Yaquina 
River. It is abundantly supplied "'ith salmon trout and other local 
species; salmon also occur there in considerable numbers during the 
migratory or spawning season. None but Indians are allowed to pnrsue 
fishing on this stream. The United States Government furnishes them 
with twine, witll which they make their nets. The reservation is popu­
lated by 607 ~ndians, including men, women, and children. During 
1888 the Indians capturNl and sold to the canning establishments ou the 
Yaquina River 40,764 pounds of fresh salmon, for which they received 
the sum of $1,:322.92, or 3 cents per pound. It was estimated by 1\Ir. B. 
Gaither, the agent at the reservation, that the Indians capture about 
60,000 pounds of salmon annually for consumption during the winter 
months. The fishing carried on by the Indians is of a semi-professional 
11ature, and no figures were obtained covering the personnel, boats, and 
apparatus of capture. • 
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Products and values. 

Species. Pounds. Value. Remarks. 

Salmon . .. .. . . .. .. 40, 764 $1, ~23" Sold to Yaquina Rh·er canllflrs. 
Do............ 60, 000 1, 800 Home consumption. 

Total ........ 100, 76! 

38. FISHERIES OF THE NESTUGGAH RIVER. 

This stream is of small importance so far as its fisheries are concerned. 
It is located in Tillamook County, Oregon, about 75 miles south of t4e 
Columbia River entrance. Its fisheries are confined entirely to salmon, 
which occur between August 15 and November 1. Quinnat and silver 
salmon are caught and sold for canning purposes. There is but one 
salmon-canning factory on this river, which began operations in 1887. 
The output was 4,300 cases in 1887, and 5,000 cases in 1888. 

Statistics. 

Fishermen employed: 
By nativity-

United States........................................................ 5 
Austria ........................................................ .. ...... · 15 
Russia.............................................................. 10 

By nationality-
United States ................. . .................. -..... ----·'·........ 15 
Austria.................................... . ......................... 10 
Russia . .............................................................. 5 

Factorymen employed (nativity anu nationality): 
United States........................................................ 3 
China.............................................. . ................. 35 

Apparatus and capital: 
15boats.............................................................. $450 
15 gill nets ........................................................... 1,125 

~~~~e l~~if:f.t~::::: _- ." ." .":::::::;::: ."::::: ."::::::::::: ."::::::::::::::: ~~; ~~~ 
Products and value: 

350,000 pounds salmon ............. ·......................... . . ... ... 5, 250 

39. FISHERIES OF THE TILLAMOOK lUVER. 

Tillamook River is located in Tillamook County, Oregon, and empties 
into the Pacific Ocean about 45 miles south of the mouth of the Col urn bia 
River. The large quantities of salmon which pass into the river during 
the migratory season make this otherwise insignificant stream an object 
of noteworthy importance. 

Species, seasons, etc.-While numerous species of fish are found in the 
river, the fishery is limited to quinnat and silver salmon, which enter 
the stream in about equal numbers during the fall. The fishing beg-ius 
in August, is at its height in October, and in November the number of 
:fish taken is not large enough to warrant the contiuuancc of fishing. 
From February to April, large numbers of steelheaJ salmon enter the 
river, but as the canning factories are not in operation at that time no 
attention is given to their capture. 
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Fishermen, lay, etc.-154 fishermen were employed on this river 
during the fishing season of 1888. A considerable number of those who 
are foreign-born have become naturalized citizens, as will be seen in 
tlw tabulated statement. No account o£ the earnings of individuals was 
secured, but the aggregate value of salmon taken was $21,236; this 
would give each man the sum of $138 for the season's work from August 
until November. The canning factories paid 60 cents for quinnat sal­
won and 40 cents for silver salmon. 

Apparatus and boats.-Drift nets and seines are used to capture sal­
mon. One pound net is located on the river, but was not in operation 
iu 1888. The drift nets are 100 fathoms long and from 22 to 24 meshes 
deep (about 2 fathoms), and have a mesh varying from 7-2- to 9! inches. 
The boats are mostly of the Columbia River type, but a few bateaux 
are also employed. 

Salmon canning.-There are two salmon-canning establishments on 
the river, one at Garibaldi and the other at Hobsonville, a few miles 
above. Both are branches of similar establishments at Astoria, Oregon. 
These canneries employed 12 Americans and 75 Chinamen in 1888. 
The output was 21,000 cases of canned goods in 1887, an~ 14,633 cases 
in 1888. 

Statistics of the fisheries of this river are here presented: 

r 

Persons employed. 

Fishel'men. Factory men. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United States.......... 56 
United States (Indians) 10 
Austria -----·--·---·-- 48 
Russia................. 26 
Sweden................ 10 
Italy................... 2 
British provinces . . . . . . 2 
Uhina ........................... . 

87 
10 
35 
15 

4 
2 
1 

12 12 

75 75 
----------1----1------

'.rotal . . . . . . . . . . . . 154 154 87 87 

Apparatus ancl capital. 

- ------..,..----

Designation. No. Value. 

--------------------------------
I 
Boats................................................... 76 $11,200 
Seines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 460 
Gill nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 9, 025 
Shore property . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 600 
Cash capital .... __ ........................ ·----·........ . . . . . . . . 49,000 

Total ............ __ .............................. -~-~~~--93, 185 

Products and values. 

I Salmon .............. 

8

~-'-d~.· ....................... . 
Value. Pounds. 

1, 074,310 $21,236 
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40. FISHERIES OF THE NEHALEM RIVER. 

The Nehalem is a small coastal river that rises in the mountains in 
the southeastern part of Clatsop'County, Oregon, and flows southwest­
erly across the northern part of Tillamook County to the Pacific. A 
small cannery was in operation on the river during 1887, but not in 1888; 
its output was 5,0{)0 cases of canned salmon. The fish for canning pur­
poses were caught by fishermen who came from the Tillamook to the 
Nehalem to engage temporarily in fishing on the latter stream, sending 
their products across to tbe canneries they were working for. There 
was some fishing in this stream in 1888, but the fishermen, their ap­
paratus, and the catch have been included in the statistics for the 
Tillamook River. 

41. FISHERIES OF NECONICUM CREEK. 

Neconicum Creek is on the Pacific coast of Clatsop County, Oregon, 
about 10 miles south of the Columbia River. Its fisheries are of small 
proportions, and are tributary to the sma,ll cannery located on the creek. 
The entire catch is sold to the cannery, the manufactured product in 1888 
being 400 cases. In 1887 the output of the cannery was 600 cases. 

Statistics. 

Fishermen employed (nativity ancl nationality) : . 
United States ............................................................ .. 

Factorymen employed (nativity and nationality): 
Unit.ed States ............................................................... . 
China ....................................................................... . 

Appa.ratus and capital: 
3 boats....................................................................... $225 
3 gill nets ......•........•......................... :'.. . . . . . . . . . . . . . . . . . . . . . . . . 300 
Shore property ...... ...... ...... ...... ...... .... .. . ..... ...... ...... . ... . ... 800 
Cash capital . . . . . .. . . .. . .• • • • . ..• . . .•.. .. . . .. .. . . . . . . ... . . . .... .. . . . . . . . . . .•. 1, 500 

Product and value: 
28,000 pounds fresh salmon .. .. .. .. .. . . .. . .. • .. .. .. .. .. • .. .. .. .. .. .. . .. . .. . .. i20 

42. FISHERIES OF THE COLUMBIA RIVER. 

Although the commercial fisheries of the Columbia River (which are 
almost wholly confined to the salmon industry) are prosecuted on both 
sides of the stream and in different States,* it is difficult and seeming·ly 
inexpedient to limit their discussion here by any consideration of State 
boundaries. To do this would involve a great deal of unnecessary dupli­
cation of statement. In the statistical tables that appeal: elsewhere the 
respective interests of the States are presented; but the description 
here, so far as it relates to the different phases of the :fisheries, has 
essentially the same application to one side of the river as to the other. 
Indeed, there is an almost inseparable commingling ofinterests between 

*At the time the investigation was made upon which this report 1s based Wash­
ington was still a Territory, but it became a State in such a short time thereafter 
that it is deemed best to consider it as such here. 
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Oregon and \Vashington. In many instances canneries and apparatus 
operated ou one side of the river are owned and controlled by capitalists 
residing on the other side, while fish taken in the waters of one State 
are caught by the fishermen of the other, who carry them to the can­
neries across the river, or otherwise, as the case may be. For the sake 
of clearness a summation of the combined fishery interests of both sides 
of the river is given in this chapter, togetller with a statement of the 
extent of the fisheries prosecuted from Oregon. ·alone. 

GeograpMcal.-The Columbia River rises iu British Columbia, flows 
through Washington, reaching the northern border of Oregon about 
75 miles west of its eastern boundary; from this point the river forms 
the dividing line between Oregon and Washington, its general course 
being westerly. It empties into tlie Pacific at Cape Disappointment. 
Its principal tributaries are the Snake and Willamette Rivers, but 
Day's and Des Chutes Ri.vers are streams of some note. The Oolum bia 
is the largest river of the west coast; it is most favorably situated for 
the fisheries, and its headwaters constitute excellent breeding grounds 
for the salmonidre. 

Fishing centers.-The great fishing center on the Columbia, and the 
only one of marked commercial importance, is Astoria, Oregon. All 
other so-called fishing centers, excepting the Cascades and The Dalles, 
are small settlements that have grown np around the canneries. Astoria 
is not only the headquarters of the salmon-canning industry, but it is 
in all essentials a fishery center, since it is the home of a very large pro­
portion of those persons who are engaged in fishing on the river, and 
is also the principal shipping point of the region. 

The city is located about 15 miles from the mouth of the Columbia. 
It is historically interesting as being one of the first settlements on the 
Pacific coast, and its intimate association with the salmon industry has 
given it A peculiar importance in connection with the fisheries of this 
region. It has held the foremost position as a packing and shipping 
point, but in very recent years the decline in the abundance of salmon 
iu the Columbia and the increased activity in salmon packing in Alaska 
have had a marked influence upon the prosperity of the town. Thus in 
1887 there were 17 canneries at Astoria, while in 1888 there were but 
14 canneries, and in 1889 Qnly 11 packing esh1blisbments in active opera­
tion. In the meantime 6 firms that bad formerly carried on business 
at Astoria remov-ed their entire plants to Alasl\·a. A few of the firms 
that still continue operations at Astoria also ha\e canneries at points in 
Alaska. The city has a population of about 5,000 during the winter, 
which is increased to 6,000 or more during the salmon season, at which 
time rnariy fishermen and cannery employes come to this section from 
other regions. 

Astoria bas many peculiarities, among which is the fact that it is 
built on piling and extends out over the river; the steep hills that 
come down to the water's edge _!lfford little opportunity for tlie erection 
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of dwellings, stores, etc., and it has therefore been necessary to con .. 
strnet the town in the manner mentioned. Another cause for building 
the city this way was that the river was shallow at this point, and 
it was necessary to extend the limits of the town some diRtance into 
the stream to get the requisite depth of water to enable ships to float 
while loading. In receut years some private residences have been 
built on the side of the hills back of the business portion of the town. 
There are few places in the world that are centers of greater activity 
than Astoria during the salmon season, but at other times it is compara­
tively quiet and uninteresting. 

The Oascades is an unimportant settlement of a few hundred people, 
composed chiefly of persons engaged in building the locks around the 
Cascades. Some railroad men and a few fishermen make their homes 
at this point. It has some importance, from a fishery Rtandpoiut, as 
large consignments of fresh salmon are shipped from it. 

The Dalles, a town of about 2,500 inhabitants, has a salmon cannery, 
which is the farthest one from the sea on the Columbia River. Like the 
OascadeR, it is a point for the shipment of fresh salmon eastward; but 
beyond this it has no special importance in connection with the fisheries, 
though a large amount of wheel fishing is carried on in the vicinity. 

Ilwaco, Wa,shington, is a small settlement of a few hundred inhabit· 
ants, situated on Baker's Bay, in the center of the pound-net fishery. 
It is the southern terminus of the railroad line to 1:3hoalwater Bay. Its 
inhabitants are engaged chiefly in fishing and in operating the I urn ber 
mills of the region. There is a cannery located at II waco. A large 
percentage of the catch taken at Baker's Bay goes to other canneries 
on both sides of the river. · 

Importance of the jiskeries.-The canning industry on the Col urn bia 
supports the most important river salmon fishery in the world. It has 
built up and still maintains many settlements, and gives employment 
to much capital and a large number of people. The annual product is 
measured only by millions of dollars, and it is doubtless safe to say that 
nowhere else on the globe has a like area of water produced such an 
immense yearly yield of wealth. There is little fishing except for salmon; 
sturgeon are takeu to some extent, and a few fish of other varieties are 
caught to supply the local markets; a small amount of crayfish and 
clams is also secured and disposed of locally, but in this region the term 
"fishing" is generally applieu only to the capture of salmon. 

Species, seasons, etc.-Five species of salmon enter the Columbia 
River, but only three are sufficiently abundant or valuable to be com·· 
mercially important there. One species of trout (Salmo gairdneri) is 
commonly, though erroneously, termed a salmon, its popular name 
being "steelhead salmon."* 

*Many of those engaged in the salmon industry on the Columbia have fallen into a 
great error concerning the numuer of species of salmon in that stream. On account 
of a lack of knowledge of ichthyology certain individual differences in appearance 
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The chinook salmon ( 0. chouicha) is by far tlte most important species. 
It averages 22 pounds in weight and attains a maximum size of u5 
pounds or more. Formerly it was the only kind used for canning, and 
even at the present time constitutes three-fourths of the pack. The 
growing scarcity of the species in recent years has, however, made it 
necessary to utilize other varieties of salmonidre, and now more or less 
is packed of other kinds. This fish runs up the following tributaries of 
the Celumbia: Cowlitz, Lewis, and Lake Rivers, in Washington, and 
the Willarnette, Young's, and Lewis and Clark Rivers; in Oregou. It 
also enters many other streams. It is well known that it runs up tlte 
Clackamas, a branch of the Willamette, where the hatchery of the U.S. 
Fish Commission is located. • The blueback salmon (0. nerka) is in favot for packing, its flesh hav-
ing a bright red color. Its average weight here is about 1~ pounds. 
It enters the river with the chinook. 

Gardner's trout (8. gairdneri) averages 8 to 10 pounds. It_ is less 
highly prized for canning, because the ftesh is light in color and the 
bones hard. It is a good market fish. 

White salmon ( 0. kisutch) ordinarily weigh from 8 to 60 pounds; the 
average is about 20 pounds. Tile common name of this species is due 
to the light color of its flesh, a characteristic which decreases its market 
value notwithstanding its excellent flavor. The white salmou, accord­
ing to Jordan, is identical on the Columbia with the silver salmon, or 
~• silversides," as Wilcox heard it called. The'' silversides "come only 
in fall; they constitute the last run of the season, but receive compara­
tively little attention. 

The dog salmon and humpbacked salmon enter the Columbia, but 
the latter is so rarely seen there-coming only as an estray-that the 
term "lost salmon" has lJeen applied to it. The dog salmon is not 
considered commercially important. 

have been taken as a basis for claiming that many more species enter the Columbia 
than really exist. Wilcox was tolu that there were at least 12 species. In a report 
on the" Salmon Fisheries of the Columbia River" (Ex. Doc. No. 123, Fiftieth Con­
gress, first session, page 16) W. A.. Jones, major of engineers, U. S. A.., has published, 
on the authority of Mr. G. W. Williams, a list of 12 names of salmon that ''run in the 
Columbia River," as follows: 

Chinook (Salmo quinnat). Leather (not classified). Weak-toothed (Salmo paucidens) 
Blueback (not classified). Silversirles (Salmo argyreus). Gairdneri (Salmo gairdneri). 
Steelhead (Salmo truncatus). Large white. Hybrid (not classified). 
White (Salmo tsuppitch). Dog salmon (Salmo canis). Humpback (Salrno proteus). 

Professors Jordan and Gilbert, the well-known ichthyological authorities on west 
coast fishes, state tbat there are only "5 species of salmon ( Oncol'hynchus) in the 
waters of the North Pacific." The salmon, particularly the male fish, changes its 
appearance materially in the breeding season, and it is difficult for any but au ichthyo­
logical expert to determine the species correctly at such times. 

Mr. Williams has apparently made 2 species of Gairdner's trout (which is not a 
salmon), for he calls it'' Gairdneri," its specific name, and in another place classifies 
it as "steelhead," itli common name. In the latter case a scientific name is applied 
which is not now recognized as properly belonging to the steel head. 

This matter is referred to in order to remove a quite common error. 
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Nearly all of the blueback salmon and the bulk of the chinook salmon 
enter the Columbia in the spring. Ordinarily the run of both begins 
about the last of March and continues until autumn, subject, however, 
to many interruptions and fluctuations from a variety of causes. As a 
rule the summer runs are light, bnt tht•y increase when tbe autumn 
rains fill the rivers and send a volume of cold, fresh water out into the 
Pacific. 

"Those salmon which run in the spring," remark Jordan and Gilbert, 
"are chiefly aduits (supposed to be at least 3 years old)." A rise in the 
river during spring always brings in a large school of salmon, or" in­
creases the run," as it is called. "As the season advances the smaller 
and younger sah11on of these two species (quinnat and blueback) enter 
the rivers to spawn, and in the fall these young specimens are very 
numerous." 

Mr. Livingston Stone bas estimated the progress of salmon in the 
Columbia, after entering the :river, at about 3 miles per day. At first 
they "play" about in the river without seemingly making any special 
effort to ad vance, though they always head toward the current. Later 
they gather in the deeper parts of the channel and swim up the stream. 

The salmon season on the Columbia and its tributaries is limited by 
law. The "season" begins on Aprill and continues until August 1. 
There is a close season durh1g August and September, but after this 
expires there is a limited fishery in the fall. 

'front and salmon trout are reported abundant in the tributaries of / 
the Columbia near their headwaters. These may eventually become 
commercially important. At present they are seldom or never taken 
for commercial purposes, though many are caught by Indians and others 
living along the streams for home use, and occasionally some may find 
their way into the Portland fish markets. 

Sturgeon of large size are abundant at least as high up as the Snake 
River. 'fhe maximum weight is 600 pounds,* thougb the fish ordinarily 
weigh from 40 to 200 pounds. The fishermen claim that there are three 
edible species of sturgeon (besides the green sturgeon, which is not 
eaten), but this is undoubtedly a~ error, for the best authorities mention 
only A. transmontanus in addition to the green variety. Flounders and 
soles are taken in considerable numbers near the river's mouth, but 
are not saved. Herring do not regularly enter the ri ,·er. Smelt are 
abundant in February and March in the Columbia and several of its 
tributaries. Sardines are numerous from July to October. Suckers 
and ''Oregon pike" are plentiful enough, but are not in demand except 
by Chinese. Shad weighing from 4 to 6 pounds enter the river in 
small numbers. A few are taken in pounds and wheels. Lamprey eels 
(Ammocretes tridentatus) are very abundant, and are the only eels found 
in the river. They have a habit of crawling out on the rocks or ledges 
on the river banks at The Dalles, Cascades, and at Oregon City, on 

*A sturgeon of this size is said t(l have recently been taken at The Dalles. 
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the Willamette, a11d, being indifl'erent to the approacll of man, they are 
easily picked up. Tllere is no regular fishing for tllem as for other 
species, thougll some are taken in the fish wheels with oUwr kinds of 
fish. They are little esteemed commercially and comparatively few are 
saved. Tliose taken are sold for bait to the sturgeon trawlers, and a 
few are salted at Oregon City. Jordan states that this species of eel 
''reaches a length of 2 feet, and becomes Yery fat. It is nm·er used as 
food so far as we know."* Tlwre are a few perch in tile Columbia and 
tributaries. A few crayfish ar~ taken. The razor clam is very abun­
dant at Clatsop Beach, a few miles below Astoria, anu is the object of a 
small fishery. 

Fishing grmmds.-So far as commercial fishing is concerned, the 
fishi11g ground~:! extend from the mouth of the river to Celilo (about 15 
miles above The Dalles), a distance of about 200 miles. Salmon run up 
several of the tributaries of the ColumiJia, which have already been 
mentioned; but, with the exception of the \Vi1lamctteand the Clackamas, 
none of these streams can be considered fishiug p;roun<ls from a commer­
cial standpoint. Tlw great bulk of the fishing is in the lower part of 
the Oolnm bia, within 35 to 45 miles of its month, and the relative impor­
tance of this stretch of fishing ground is goyerned b.v its nearness to the 
ocean, the section below Astoria being the most productive. 

Baker's Bay, on the north side and just within the rh·er's mouth, is 
the favorite ground for pound- net fishing. In 1889 there were 121 
pound netR operated there. A few pound nets are set in Young's Bay, 
opposite Baker's Bay, just below Astoria; some are scattered along 
the river's banks and on the bars for about 5 miles above Astoria. 

The great fi~5hing ground for drift gill nets is from the river's mouth 
to about 15 miles above Astoria, but drift-net fishing is prosecuted in 
the channel for a considerable distance farther up the river. Set gill 
nets are chiefly used just below the Cascades. 

The fishing ground for drag seines covers about the same part of the 
river as that resorted to for drift gill-net fishing, though, with the excep­
tion of one hauling reach on Sand Island, in Baker's Bay, all tl1e seine 
grounds are on tlle bars and shallow shores above Astoria, and mostly 
within about 15 miles of that city. A few reaches are worked, how­
ever, as high up as Fish Trap Shoal, about 60 or 70 miles above Astoria. 
Not many years ago these seine reaches, which are ~imply sand-bars that 
are under water at high tide, were purchased from the State for merely 
nominal sums-only a few dollars. Many of them are now very valu­
able, some being ·worth upwards of $1,000 eaeh. 

The grounds upon which slat weirs are opera tell begin about 15 miles 
above Astoria and continue to the lower end of San vies Island, some 45 
or 50 miles farther up the river. These are usually set from the banks 
of the river or the shores of the islands bordering tlle channels. In 
some places they are numerous, but are generally very much scattered. 

*Proc. U.S. Nat. Mus., vol. 4, p. 30. 
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At the Cascades, The Dalles, and Celilo are the fish-wheel and dip-net 
fisbing grounds. 

Wilcox states that from Rainier, 46 miles below Portland, to One­
onta fishing is prosecuted chiefly to supply the market. Here drift and 
set gill nets of small size are employed; the boats are not so large as 
those of the lower river, and the fishery is not of extensive proportions. 

The Willamette, below Portland, is frequently resorted to by the 
fishermen on the Columbia, and is embraced in this report. 

The number and location of pound nets, slat weirs, and wheels are 
shown on the maps, plates xxxr and xxxn, on w bich also are defined 
the seine-reaches, gill-net grounds, etc. 

Fishermen, factory ha_nds, lay, etc.-The fishermen on the Col urn bia 
River are n;:ttives of many countries. In addition to native-born white 
Americans and Indians, no less than twelve other nationalities are rep­
resented, of which all except the Chinese are Europeans . . Natives of 
northern Europe are most numerous, Sweden, Norway, and Russia 
being largely represented. There are, too, many native-born .A meri­
cans-20 per cent. of the whole-while 50 Indians engaged in fishing 
in 1888.':« It is a noticeable fact, however, that notwithstanding the 
great predominance of Chinese in the canneries, very few of them en­
gage in catching fish. Those who are classed aR fishermen are simply 
helpers in capacities where they seldom catch the fis1 _ emselves, but 
fill places where they do not come into competition with other fisher­
men. Most of them, if not all, are employed in connection with the 
fish wheels. As a rule, fishermen of other races are inimical to the 
Orientals, and the latter seldom find it practicable to overcome this 
prejudice sufficiently to make it possible to peacefully follow fishing. 

The tendency among the foreign-born fishermen to become citizens of 
the United States is more marked here than elsewhere on the Pacific 
coast. Thus, we find that whereas only 21 per cent. of the fishermen 
(including Indians) are native-born Americans, no less than 71 per cent. 
owe allegiance to the United States. Reference is made to the statis­
tical statements relating to the fishermen for details. Wilcox found tbat 
about one-third of the fishermen on the Columbia and its tributaries are 
non-residents, who come here only to participate in tbe salmon fishery, 
and leave as soon as the season closes to engage in fishing elsewhere or 
to work upon farms, etc. About 900 live at Astoria, and many of them 
have families; others are scattered along both banks of the river, but 
chiefly on the Oregon side. 

On April11, 1886, the gill-net fishermen organized as an associatioP. 
under the name of" The Colum lJia River Fisherman's Protective Union:" 
and secured the incorporation of the society on August 16 of the same 
year. The organization of this union was the outcome of a strike 

*A great many Indians fish for themselves on the upper river; but not in a com­
mercial way. These have not been included, nor was it practicable to get any esti­
mate of the fish taken by them. 
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against the canneries, which offered the fishermen 55 cents per salmon 
for the season. The strike continued until the middle of May (at an 
estimated loss to the business of $500,000), when the canners acceded 
to the demands of the fishermen by paying 65 cents per fish. In 18~tJ 
the union had a membership of about 2,500, which included all the drift 
gill-net fishermen on the river. The headquarters are at Astoria, where 
the union has a large reading room on the main street of the city. Here 
the fishermen have collected a considerable nurn ber of books bearing 
upon their work; the leading periodicals and the daily papers are also 
available to them. This is the meeting place of the union, and here 
such business as comes before it is transacted. Some officer of the 
organization, usually the secretary, is continuously on duty at the head· 
quarters, where the fishermen assemble in the evening to read the news, 
or converse, or to amuse themselves by playing games. 

It is intended that the organization shall be composed only of gill. 
net fishermen of the Columbia River and its tributaries, and that no 
one shaH be admitted to membership whose influence may in any manner 
conflict with the interests of the union. The following, extracted from 
the constitution, shows the limitations of membership: 

No liquor dealer, gambler, politician, capitalist, lawyer, agent of or for capitalists, 
nor persons holding office, whether under the national, State or municipal govern­
ment, shall under any consideration become mem hers of this organization, but all 
such shall be strictly excluded from membership in this union. No stockholder or 
shareholder of any cannery is eligible to membership in this union. Protection to 
members shall only apply to the Columbia River and its tributaries. 

The union is decidedly opposed to methods of fishing other than with 
gill nets, and is specially antagonistic to pound nets and wheels. It 
therefore naturally does not affiliate with those who operate such 
forms of apparatus. The dues are $4 per annum, or $1 per month for 
the fishing season. There are no benefits, except that a sum of $50 is 
appropriated for the burial of deceased members of good standing. 

The union fixes the prices of gill-net salmon at the beginning of the 
season. This is not changed without consulting the union, and the 
canners must pay the rate decided upon or stop operations, since they 
have no other recourse and no voice in the matter.* Indeed, no gill-net 
fishermen except a member of the union can sell salmon at the can­
neries, since a canner who bought of others would be liable to have his 
supply of fish cut off. 'rhe employment of a non-union man on the boats 
is strictly prohibited. Not only does the union determine the price of 
salmon,_ but it arranges the lay of the fishermen, both as concerns the 

*The price fixed upon relates to sa1mon above a certain size, which is usually 24 
pounds. Those of less weight count as two for one, or else they are· weighed and the 
average of the standard size is taken for determining the number. Blue backs and 
steelheaus are usually sold by the pound, the price for the former being 5 cents per 
pound in 1888, and the latter selling for 3 cents. Sometimes three or four fish count as 
one salmon. 
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relations between capitalists and fishermen and those between the men 
themselves. 

The crew of a gill-net boat consists of tw.o men, one designated as the 
"captain," and the other (who always rows the boat when the nets are 
being shot) called the" boat-puller" or "helper." In most cases the 
boats are owned by the canneries, while the nets are tbe property of 
the fishermen,* but in some cases the latter have an interest in or may 
be the sole owners of both nets and boats. The arrangement is such 
that the" boat-puller" receives one-third of the money obtained for tbe 
fish at a fixed rate, while two-thi·vds of the proceeds go to tlle captain, 
net, and boat. Theoretically, the boat and apparatus take one shart>, 
and the other two shares are equally divided between tbe men.t 

The terms upon which boats are obtained of the canneries varies with 
the exigencies of the business. In 1888 the fishermen paid from $40 to 
$50 for the rent of each gill-net boat, but the next spring these were 
furnished free of charge, and fisllermen wlw had boats of their own 
received $40 extra from the canners. 

During the fishing season the fi~hermen live a good deal on board 
their boats. After the nets are hauled and the catch disposed of, the 
boats are often run into some CO\"'"e or bay, where they are brought to 
anchor. The fishermen in each boat then unship the rudder and set it 
up amidships to support one end of the gaff, the other end of which rests 
upon the bow. The sail is tllrown over the gaff, like an awning, and 
this constitutes the roof to an improvised cabin or cuddy, under which 
the crew sleep. Coffee or tea is made over a lamp, and when the meal 
has been eaten the men crawl under the sail and sleep until the tide is 
favorable for fishing. It is not uncommon to see hundreds of boats 
anchored in this manner along the coves or bends in the river, out of 
the way of passing steamers. Absolute quiet reigns, and one who for 
the first time sees such a fleet, literMly sleeping upon the river, is little 
prepared for the scene of busy activity presented when it wakes with 
the turning tide, aud the broad bosom of the great river is almost in­
stantly covered with boats putting out from all directions. 

In many cases fishermen land the salmon at canneries near tbeir 
homes, and then go home to sleep until the hour for fishing. 

The fisllermeu who operate the pound nets, slat weirs, seines, and 

*Formerly the uets, as well as boats, were usually the property of the canneries, 
and these were rented to the .fishermen, the canner receiving one-third of the catch 
for rent. But about 1888 this system was discontinued, and now the .fishermen have 
to buy their own nets, though, as stated above, the boats are still rented, as a rule. 
It was believed by the capitalists that t.his would induce the .fishermen to take bet.ter 
care of the nets than they otherwise would. A common saying on the Columbia is 
that a .fisherman who is using his own net rar~ly "catches a steamboat in it," a phrase 
due to the fact that formerly, when the nets were owned by the canneries, the gear 
was often destroyed by passing steamboats, because the men did not exercise the 
necessary care to avoid such mishaps. 

t The ''boat-puller" is paid, according to Wilcox, on the basis of35to 40 cents for 
• each salmon taken, or considerably less than the price paid by the canners. 
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wheels, and those who engage in dip-net fishing, carry on their work to 
some extent upon different terms from those which govern the gill-net 
:fishermen, though the practice of fixing the price at so much per fish 
seems to be the system in most general fa,Tor amongst all the can11eries 
and fislwrmen. In the case of the wheels, however, there are no fisher­
men, strictly speaking, since the apparatus is automatic and ''pumps 
the fish out of the river." Men are employed simply to look after the 
wheels and attend to the catch. 

The minimum size for" count" salmon caught in pound nets and slat 
weirs would appear to be 14 pounds, according to the testimony given 
before the Senate Committee on Relations with Canada (page 2!3, Re­
port 1530, Fifty-fir~t Co1;1gress). This is undoubtedly incorrect, and 
the error is perhaps due to a misprint. A. "standard salmon" is a chi­
nook, and Wilcox learned that, while there may be some variation at the 
different canneries, the generally recognized standard of weight was 24 
pounds; of course a fish that weighs more, even ~is high as 60 poun(ls, 
counts only as one salmon. Both fishermen and cannery agents become 
so expert in judging of the size of salmon that the weighing is almost 
wholly ''by the eye"; scales are seldom used to determine the weight, 
except in a few instances where the contract calls for the fi8h to be 
weighed and averaged. 

Eighty-eight per cent. of the people at the canneries are Chinese. 
Of the remainder, 3! are natives of various European countries and 
152 (including 15 women) were born in the United States. The whites 
are generally clerks, overseers, etc. Those who are interested in can­
ning state that it would be difficult, if not impracticable, to supply the 
place of the Chinese in the canneries with white men who would be 
reliable and industrious and, at the same time, wilJing to work for only 
4 months of each year.* The majority of the Chinese "help" return 
to the canneries season after season, and it h~ts been stated that "a 
good Chinaman will make from $180 to $200 in a season." They labor 
largely on the piecework system, and this has proved satisfactory to 
employers and employes. 

Many of the Chinese work for $1 per day of 11 hours, "and work 
as wanted, i. e., leaving when told and coming at any hour set, ·only 
the time in which they are actually engaged being counted." t Some 
of the most capable receive $40 to $50 per month. The following con­
dition at one cannery will, perhaps, give a good idea of the relative 
wages: This establishment had about 125 men; 30 were white men, of 
whom 10 were tinners and received $52.50 each per month; two boilers 
were paid from $3.50 to $4.50 per day, and the others (18) got $1 per 
day; 20 Chinese tinners were paill $50 per month; Chinese cleaners, 
$25 per month; :fillers, $30 per month, and the remainder $1 per day 
when working. -

*See "·'restintony taken by the Select Committee on Relations with Canada," 
United States Senate, Report 1530, Fifty-first Congress, first session. 

t Jordan and Gilbert. 
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The white help in the canneries is generally hired by the month, the 
wages being graded according to efficiency and responsibility. 

Close season.-It is unlawful to fish for salmon in Oregon during · 
March, August, and September. In Washington fishing is not per­
m;tted in March and September. Both States prohibit fishing from 6 
p. m. Saturday to the same hour Sunday during each week of the "sea­
son." These restrictions are applicable only to the Columbia; they do 
not apply to the small coast rivers. Although fishing is permitted on 
the Washington side of the river in August, little or nothing is done 
during that month. There seemR to be a tacit understanding between 
the packers that it is best for all that the" season" should not continue 

·beyond the limits fixed by Oregon. The law is generally observed by 
the fishermen. Occasionally one is arrested, but convictions are rare. 
The penalty for illegal fishing :is not less than $500 nor more than $1,000 
for the first offense; for subsequent o:fl'enses tile court may add impris­
onment, at its discretion, the term not to exceed one year. 

Vessels and boats.-Several small screw steamers of the tugboat 
pattern, a few steam-launches, and some sailing craft are employed in 
connection with the canneries, chiefly in transporting freshly caught 
fish from the fishing stations or grounds to the packing establishm·ents. 
In 1888 there were employed as ten~ers 10 steam-tugs, w•th an aggre­
gate tonnage of 192.04; 2 steam-launches; too small to be documented, 
but each about 4 tons measurement; a sailing schooner of 7.43 tons; a 
sloop of 10.43 tons; and a sloop-rigged boat of about 4 tons; these had 
an aggregate value of $62,450. They were manned by 50 men, nearly 
all Americans by birth. 

In 1889 the steamer City of Astoria was built and added to the fleet, 
and the steamer Fisher (formerly the Frolic), which had been idle dur­
ing the previous season, was employed as a tender. The former was 
29.64 tons and the latt~r 32.09 tons. Thus two steamers, with an ag­
gregate tonnage of 61.73 tons, a total value of about $15,000, and crews 
averaging 4 men each, were added to the fleet of tenders in 1889. 

The boats employed in fishing are almost wholly of two types, viz, the 
gill-net boat and the seine boat. 

In the Columbia River fisheries it is common to have square-ended 
flat-bottomed scows moored at certain favorable points near the fishing 
grounds. These scows are housed over and are utilized as receiving 
depots for the canneries. They are about 30 feet long and 1~ to 15 feet 
wide. A cannery agent is on board each scow to receive, count, and 
record the catch when the fish are brought in. The salmon are thrown 
on board the scow, each boat or pound net is credited with its "tally" 
on a pass book carried by the fishermen, and at the proper time the 
tender comes along and the fish are soon transported to tb.e cannery. 
The tugs visit both .c:;cows and boats and pick up all the fish they can 
get. .As the salmon move up the river and the fishing ground changes 
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tile scows can be correspondingly moved to suit the convenience of the 
fishermen. They are used chiefly in Baker's Bay. 

In the seine fishery botil men and horses ltve on large scows when 
not employed in operating the nets. These scows are iloused over. In 
some case~ the ilorses arA quartered in one end of the scow and the men 
in the otiler, but quite a~ frequently there are two scows to a seine 
gang. one for the fishermen and the other for the ~orses. 

Apparatus.-The only really important forms of apparatus employed 
on the Columbia are tilose used in the salmon fishery. These are ( 1) 
movable gear, such as gill nets, seines, "squaw netst and dip uets; 
and (2) fixed apparatus, which includes pound nets, slat weirs (or traps), 
and fish wheels. . 

Gill nets are of two kinds, called " drift nets" and " set nets," these 
names having special reference to tile manner of using tllem. Tile gill 
net iR the oldest and most popular form of apparatus used in tile salmon 
fishery. In 1887 it is stated that 1,600 nets were employed in the drift 
fishery of the lower Columbia. The nets used in this fishery range in 
length from 250 to 300 fathoms or more, but are mostly about 300 fattl­
oms. They are 45 meshes deep (25 to 30 feet), the mesh being generally· 
8~ to ~ inches. The minimum legal size is Sk inches, and occasionally 
a 10-inch mesh is used. 

The nets are all handmade by the fishermen thernsel ves or tlleir 
families; the fishermen's union prohibits the use by any of its members 
of factory or Chinese-made nets. Fine tlax or linen twine is used; this 
is the celebrated ''Barbour twine;" it has 12 threads aml is laid slack. 
Hard-laid twine would not ''.fish well." The nets are made "between 
seasons" and are hung ready for use in the following spring. They are 
hung in the ordinary manner-to a cork rope, with tloats to support tlJ.e 
upper edge of the gear, and to a lead line witll sinkers attaclJ.ed which 
l~eep the net vertical iu the water and all its meshes properly disten<led. 
After being hung the nets are tanned, and it is said they are tanned twice 
a month during the .fishing season. The cost is about $300, or $1 per 
fathom. Nets ordinarily last about two years, but the fishermen gen­
erally expect to put in half new twine each season. 

The set nets are not used in the lower part of the river, but are em­
ployed chiefly on the Willamette and near the Cascades. They ar~ 
mostly machine-made; vary from 25 to 100 fathoms in length, from :35 
to 50 meshes in deptlJ., and the mesh ranges from 5 to 10 inches. Their 
cost is proportionately smaller than the drift nets, but will not vary 
materially from $1 per fathom of length. 

A few reels for drying gill nets are· used on the Columbia River simi­
lar to those of the Great Lakes, but generally these are not in favor. 
Nets are most commonly drled on shore by spreading on frames on the 
wharves, and occasionally they are hoisted on tile masts of the fishing 
boats. The drying of nets precedes mending, but nets are dried after 
being tanned or retannect, and always after being taken from the water. 

H. Mis. 274-~14 
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The seines are all of the type ordinarily called haul seines or drag 
seines, and have certain peculiarities made necessary by the fishery in 
which they are used. These seines are factory-made and cost from $500 
to $600 each. The length of the seines varies from 200 to 300 fathoms; 
the shallowest end is from 35 to 40 meshes deep, but it gradually in­
creases in width and is from 120 to 140 meshes c&ep at the other wing. 
The "bunt" or central part of the net is about 50 fathoms long, and 
this section has a mesh of 42- to 5 inches; the size of the mesh in the 
wings is 6 inches. Tile ontfit of a seining gang includes, in addition to 
the seine itself, boats, warps, horses, scows for the men and horses to 
live upon, etc., the whole reaching an aggregate of $1,500 to $1,~00. 

The large dip nets used for catching salmon at The Dalles and Cas­
cades are similar to the nets employed for dipping mackerel, herring, 
and menhaden from seines, weirs, and pounds on the Atlantic coast. 
Au iron lioop, about 2~ feet in diameter, is secured to the end of a stout 
pole some 18 to 20 feet long; and to the hoop is fastened a bag-shaped 
net 3 feet deep, with a 3-inch mesh. A net of this kind, with acces­
sories, such as platforms, etc., costs al:Jleut $20.* Rude wooden plat­
forms are built out from the shore over the rapids, and on these are 
boxes to receive the fish. The fishermen stand upon these to operate 
the dip nets, and therefore the platforms may appropriately be consid­
ered a part of the apparatus. 

The "squaw net" is used by a few of the dip-net fishermen. It derives 
its name from the fact that it is the same net commonly used by Indian 
squaws for taking salmon. It consists of an oblong sheet of' gill net 
about 12 feet long and 8 feet deep, its lower edge weighted to keep it 
down, and its upper edge attached to a pole that floats at the surface, 
and which is held by a line or lines to another projecting pole that is 
securely fastened to the sllore so that it will not swing around with the 
strain of the swift current upon the net. The mesh is the same as that 
of the set nets. A singl~ block is attached to the pole, and through 
this passes a rove, thus making a tackle for the more convenient manip­
ulation of the net. 

Pound nets were introduced on the Columbia River in 1879. In May 
of that year Mr. 0. P. Graham, formerly of Green Bay, Wisconsin, built a 
:gound net on the river similar to those used on the Great Lakes. The 
succe~s of this venture led to the employment of more apparatus of 
this kind, and many lake fishermen went West to participate in the 
fishery. In 1888 105 pound nets were operated, and this number was 
increased to 154 the next season. 

The pound net of the Columbia River is the same as that used on the 
Great Lakes. It consists of a leader of varying length, but usually 
from 400 to 600 feet long, and a harpoon-shaped heart terminating in a 

, The valuation is intended to be au average which will cover the squaw nets that 
are used by. the dip-net fishermen, and for this rea,son no separate figures are given 
for squaw nets in the statistical tables. 



(1) 
rn z 
rn 

:!1 
(/) 

~ 
z 
fJ 

Report U. S. F. C. 1888.-(To face page 21 0- 1.) Pacrfic Coast Frsheries. PLATE XXXIV. 





g 
"P 
z 
rn 
-1 

11 
(ii 
I 
z 
p 

Report U.S. F. C. 1888.-(To face page 210-2 .) Pac1f1c Coast F ishene s. PLATE XXXV. 





-o 
0 
c 
z 
9 z 
rn 
-1 , 
(i) 
I 
z 
9 

Report U. S. F. C . 1888.-(To face page 210-3.) Pacific Coast Fisheries. PLATE XXXVI. 





FIBHERIES OF THE PACIFIC COAST. 211 

funnel through which the fish enter the square crib or pound. The 
leader, which runs out from the shore or shoal, is made of twine or of 
galvanized wire netting, stretched upon poles or piles that are driven 
into the bottom. The use of wire for pound-net leaders is comparatively 
recent. In fresh water it lasts several years, and is a good substitute 
for twine netting, but in salt water it can not be used more than one 
season, consequently it is being discarded by the fishermen on the lower 
river. The wire netting, in sheets 5 feet wide, costs 11 cents per run­
ing foot; when 3 feet wide the price is 8 cents per foot. Only about 12 
per cent. of the pound nets have wire leaders. The heart and crib are 
constructed of twine netting stretched on poles, and the b~wl is so 
arrranged that it can be "lifted" for the purpose of removing the fish. 
During the weekly close season (Saturday evening to Sunday evening) 
the funnel through which fish enter the crib is lifted so that the pound 
can not catch anything. The size of the mesh is as follows: Leader, 
6 inches; heart, 5 inches; crib or bowl, 4 inches. The cost of a pound 
net varies from $700 to $1,000. 

The so-called wooden "traps" are essentially weirs, and are a modifi­
cation of the brush weirs or traps used by the Indians for the capture 
of salmon long before the advent of white men. 

The wooden weirs have been employed in the Columbia salmon fish­
ery for 20 years or more, and their use dates back nearly to the 
beginning of the industry. They are built on shore, of piling and planks, 
the latter arranged like slats with spaces between. The general 
features of the construction, form, etc., are shown in the plan, plate 
XXXIII. The apparatus consists of a leader, generally from 200 to 600 
feet long, two arrow-shaped hearts, with funnels that lead into the crib 
or box where the fish ultimately find their way. The weir is arranged 
to intercept the fish on their passage ~P the river; it therefore has an 
entrance on only one side of the leader-the down-river side. The in­
stinct of salmon to go up stream is so strong that as soon as they enter 
the trap they immediately turn their head up the river and therefore 
are all the easier led into the upper sectioiJ. of the weir, from which 
there is no escape. The bowl is, however, provided with a movable 
trapdoor that can be opened during the close season, and on Sundays, 
so that the fish can pass through and run up stream. These weirs, 
after being built, are launched into the river, placed in 9roper position, 
and then ballasted so that they sink to the bottom. They are always 
located near the shore, and often they can not be fished when the water 
in the river gets unusually low. 

Fish wheels are of two kinds, the floating or scow wheel that can be 
moved about from point to point, if need be, and the shore wheel, which 
is permanent. In either case the principle is tke same. The so-called 
scow wheel may be thQ.s described: The float consists of a large square­
ended typical scow that is usually decked at one end and open at the 
other. Several stanchions, some 8 to 10 feet high, support a framework 
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upon which an awning is spread to protect the fish from the sun's rays 
and the crew from rain, etc. To one en· of the scow are fastened two 
upright posts, which are guyed by wooden supports, while projecting 
from the same end is the framework that supports the wheel. The wheel 
itself is composed of three large scoop-shaped dip nets made of galvan­
ized-iron wire netting, with a mesh of 31 to 4 inches. These nets are 
the buckets of the wheel, and they are so arranged on a horizontal axis 
that when the scow is moored with this end down stream the wheel is 
kept in constant motion by the current, and thus picks up any fish 
swimming up the river which come witllin its deadly circle. The nets 
are fixed at such an angle that, as they revolve, their contents fall into 
a box chute through which the fish slide into the scow. 

A scow usually has a mast at the end opposite to that upon which 
the wheel is placed, and on deck are such mechanical contrivances as 
experience has shown to be necessary for raising and lowering the wheel. 
During the close time the wheels must be raised above the water, so 
that they will catch no fish. 

The fixed wheel is located in the most favorable position, where it is 
known the salmon have a sort of trail. Here an abutment is built of 
wood and stone, high enough to protect it from an ordinary rise in the 
river. To this is attached the necessary framework and the wheel, the 
latter being generally so placed that the full force of the current will 
come to it. The fish are carried through a chute into a large bin on 
shore, where the salmon are prepared for transmission to the canneries. 
The efficiency of the wheels is generally increased by building leaders in 
the river, so that the course of the migrating salmon will be directed 
more certainly to the point where their capture can be effected. 

The success of the permanent.. wheels is frequently materially affected 
by low water in the river, and they are often stopped entirely from this 
cause. In the season of 1889 the river was unusually low, at least as 
late as June, and Wilcox reported that "not half of the wheels have 
been able to do any work." There is much variation in the size of fish 
wheels and a correspondipg difference in their cost. The wheels range 
from 9 to 31 feet in diameter and from 4i to 14 feet in width; they cost 
from $1,500 to $8,000. They do not often exceed $4,000 or $5,000; the 

· most costly ones have long leaders of piling that materially add to the 
expense of construction. 

Major Jones makes the following interesting allusion to the fish wheel 
and its effectiveness : 

The wheel is the apotheosis of the dip net. Imagine a white man of inventive 
ui.nd standing on one of those bold rocks wearily pushing a dip net through the 
foaming torrent at his feet. His first thought would be a desire to have a net that 
would be in the water all t.lle time, so that no fish should be able to get by. If be 
conld handle a successi.on of four or five nets the thing would be accomplished. To place 
them on the periphery of a wheel with a horizontal axis~ the wheel to carry paddles to 
make the current of waterrevolveit, would almost be a logical sequence of the thought. 
Elaborate the idea with some details of making the nets as wide at the mouth as 
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possible, and extending the bottoms inward to connect with inclined tronghs placed 
along the axis of the wheel, so that when it revolved, gradually increasing the angle 
of the bottom of the net with the horizontal, the fish would gravitate towards the 
trough and slide out into a box placed below the shore end of the axis of the wheel, 
and we have a device for catching fish with a dip net that would appear simply 
divine in the eyes of the untutored savages who wielded it so long under the condi-
tions of this locality. · 

The success of this fishing machine depends on tbe fact that there are many points 
along the rapids of the river where the trails of the travc1ing salmon come together 
alongside of rocky points projecting from the shore. A wheel placed so as to Co\·er 
such a trail will be tolerably certain to catch the majority of the passing fish. There are 
only a few points where these conditions are maintained constau tly during the varying 
stages of the river, and where wheels may permanently be placed, and hence some 
wheels are placed on the ends of scows, which can be moved from point to point to 
meet the varying conditions of river stage. The success of the fish wheels is painful. 
It has been aptly remarked that they pump the fish out of a river. And yet, if it be 
true that nearly all of the fish die after spawning, I can see no objection whatever to 
their use1 provided they be required to stop fishing for two days, say Saturday and 
Sunday of each week, and that at the same time at least one hatchery be established 
on the upper waters of the river. 

It has been demonstrated that a hatchery can insure the placing of enormous num­
bers of young fish in the sea annually, and the evidence of Mr. G. W. Williams shows 
conclusively that the place for propagating the chinook salmon is at their spawning 
grounds on Snake River. The wheel at the Cascades of the Columbia River, owned 
by Mr. Williams, catches more fish than any other. The maximum catch reporLed 
was 50,000 ponnds in one day. At the time I visited the locality it was catching at 
the rate of 20,000 pounds per day. These wheels can only operate at certain stages 
of the rivt:r. At the Cascades they can not operate when the water is less than 15 
feet above low water, nor when it is mofe than 47-! te1t'above. 

While at the Cascades and The Dalles it was stated to me tha.t 90 per cent. of the 
fisl1 caught at these points were blue backs and steelheads, and the catch during my 
visit verified the !'ltatement. This shows that about nine-tenths of the large chinook 
salmon are taken by the nets in and a.bout the mouth of the Columbia River. Unless 
something be done to allow a larger percentage than this to pass up the river it will 
hardly be possible to get enough of this variety on the upper waters for.propagation: 

The fish wheel is a patented device. It was first used by the pat­
entees, Messrs. G. W. Williams & Brother, in 1879, and for three years 
those gentlemen bad a monopoly of the fishery with this form of appa­
ratl<ls. About 1882-83 other parties built fish wheels, and fislling in 
this manner has rapidly increased since that time. In 1889 there were 
27 stationary wheels and 18 scow wheels on the Columbia, from the 
vicinity of the Cascades to Ceiilo. Reference is made to the map (plate 
xxxn) for the location of these. 

Trawl lines are used to a limited extent for the capture of sturgeon. 
Some of these are of the Chinese pattern, fitted with barbless books 
placed 15 inches· apart, with 100 books to each trawl. Others are rigged 
with ordinary American-made barbed hooks, upon which bait is used. 

Mefhod'J of fishing, catch, etc.-Gill net drift fishing is prosecuted 
chiefly in the estuary of the Columbia in and near the channel. If the 
water is clear, the nets are set only at night; but a rise in the river, 
which is favorable for the salmon to "run," makes the water muddy, 
and at such times fishing is carried on both day and night. Night fish· 
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ing is most common and is preferred for several reasons. It supplies 
the canneries with fish early in the day, and it is thought that salmon 
landed then are in better order than those taken by day, when the tem­
perature is usually higher. 

In gill-net fishing on rivers it is necessary to work in a straight reach 
of water of fairly uniform depth and f:ee from snags or sharp ledges. 
It has been aptly said that "a man can't turn a corner with a gill net." 
So a clear reach is selected, and this is called a ''drift." In a river like 
the Columbia there are likely to be many drifts, and to each a special 
name is applied, such as "Brown's Reach," "Jones's Drift," etc. In 
setting the n~t the boat-puller rows slowly across the stream while the 
captain pays out the apparatus, to t~1e first end of which a buoy and 
lantern have been attached. When about two thirds of the gear is out 
the boat is turned downstream nearly at right angles to her former 
course, so that the net, when set, approximates the shape of the letter L. 

The foregoing is given on the authority of the Alta California, in its 
issue of April 20, 1884, which also had the following additional allusion 
to gill· net fishing: 

The position of the net in the water is peculiar. The lead line is dragging on 
the bottom of the river, the cork line, impelled forward by the current, keeps every 
mesh taut and open. At first the boat corner was at right angles to the body of the 
net, but the lamp end being in the deep channel, where the current is stronger, 
moves downstream more rapidly than the boat end, and gradually the angle closes 
up and the lamp end is up and downstream in a diagonal line, which crosses, per­
haps, two-thirds of the main channel. The man in the boat pulls leisurely along, 
just fast enough to keep the corner on the net all the time and prevent the net from 
standing straight up and down stream. As the net is now it presents a sloping wall 
almost, if not quite, imperceptible to the sight of the fish, and totally impassable 
unless Mister Salmon would do what many a go_od man has to do, back down and sur­
round theobstacleshe meets. But when the Almighty made the salmon he endowed it 
with a degree of obstinacy unparalleled in the animal kingdom. The persistent cour­
age of the bulldog and the wild charge of the buffalo when stampeded is nothing 
compared to the unending rush of the salmon upstream when he makes his annual trip 
from the ocean to his favorite spawning ground. * * * When the foolish fish meets 
a gill net he may: perchance, be lucky enough to strike it sideways, and then he will 
go poking around for a t.ime till he thinks he has the lay of the net, and finding that 
it runs in a diagonal line, he gives a flirt with his tail, crowds on all sail, and makes 
a vicious slantwise dive to mako up for lost time. The instant he does this he is a 
doomed salmon. * -~' * His calculations were all right so far as the main body of 
the net was concerned, but the fool never stopped to calculate on the corner at the 
boat end, and so he dashes hea.d foremost into the net, the fatal mesh slips over his'head 
till it is past the gills, and each succeeding struggle only jams him tighter and tighter. 

When a fish is first "struck," as the fishermen call it, * * * he will start n pstream, 
towing all the slack of the net, and * * * it is no uncommon thing for a ten or twelve 
pound :fish, when caught near the bottom of the net, to pick up the lead line and 
struggle to the surface. * * .. The small :fish fight harder than the larger ones. 
A huge 30-pounder will often roll into the net and stay there without making a move, 
but as a rule, when a :fish strikes, the bobbing of the corks and the splashing of the 
water tells the men in the boat that they have another captive. When the boat nears 
the end of the drift the corner end is let loose, and away they go as hard as they can 
pull to pick up the lamp end of the net. The first thing to be done is to draw up the 
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lead line and fold it np to the cork line. Then the boatman (boat-puller] slowly 
backs up to the net, and as he does so t!!e slack is hauled in. It would not do to pull 
the net in, for that would draw the meshes open and all the fish would drop out. As 
the net is hanled in tho fish are picked out of the meshes. If not already dead they 
are killed by a blow over the nose [with a club], for to leave a fish to slowly die in 
he bottom of a boat spoils its flavor. 

As Wilcox observed it, the nets are "laid out" at nearly right angles, 
or diagonally to the river's course, so t.hat they will intercept the salmon 
that are running in. Drift-net fishermen set their apparatus only on 
high water slack, or what they denominate " on the turn of the tide." 
The gill nets are put out about an hour before high water and generally 
drift until an hour after. As a rule salmon fishing with drift gill nets 
can not be profitably prosecuted at other times. The nets are allowed 
to float with the current for a time specified, when they are hauled into 
the boat and the salmon are removed. As the fish are gilled they gen­
erally die in the net. The mesh determines the size of the salmon, and 
no small ones are taken in the gill nets, the catch of which is almost 
entirely large fish of the chinook species. When the fishing is finished 
and the nets have been hauled into the boats sail is set, and each starts 
for a scow or cannery to land its catch. 

As soon as the fish are disposed of the boats (unless they are at a 
cannery) run into some shelter and anchor until the conditions are again 
suitable for fishing. On Saturday, however, all of the men go home 
and stay there until Sunday afternoon, since fishing is prohibited by 
law from 6 p.m. Saturday to the same hour on Sunday. It is a beautiful 
sight to see a thousand or more boats starting for home on a Saturday, 
their white sails dotting the river for miles. 

The nets set farthest down the river are often (if not generally) most 
successful. This leads to much competition in getting the best berths, 
and causes the fishermen to take great risks in venturing near the bars 
upon which the ocean waves always break heavily. The ebb tide runs 
so strongly at the mouth of the river that the boats can not make way 
against it; and if the fishermen wait too long before hauling their nets 
they are sometimes carried upon the bars, where their boats are imme­
diately swamped. Many lives have been lost this way, and a season 
never passes without its dismal record of disasters. 

The catch of the gill-net fishermen varies considerabiy with different 
seasons, and, as will readily be understood, there is generally a mate­
rial difference in the results obtained by individual boats. It may be 
stated, on the authority of the Fishermen's Union, that the average 
catch per boat; in 1888 was about 500 :fish, for each of which the canneries 
paid $1.25. In the early history of the fish~ry it was not uncommon for 
a boat to catch four or :five times that number. 

Set nets are moored in the river so as to intercept the migrating 
salmon. The same rule applies to these as to the drift nets, so far as 
clear and muddy water is concerned. If conditions are favorable, fish-



216 REPORT 01<' COMMISSIONER OP FISH AND FISHERIES. 

ing goes on night and day, the nets being lifted from time to time, as 
occasion requires, and the fish taken out. · 

Seine fishing is carried on upon the bars that are covered at high 
water, and can not be prosecuted at full flood. It is necessary at such 
times for the men and horses to go on board the scows and wait until 
the tide has ebbed sufficiently to enable them to work. The time of 
beginning varies somewhat at the different reaches, depenifing upon the 
depth of water at the stations at high tide. .As ~-;oon a.s the beach or 
bar uncovers, so that the men can successfully wade about with their 
long legged rubber boots, operations begin. The most successful time 
for fishing is when the flood tide begins to run in. It is then practicable 
to &..et against the tide, so that the salmon running in with the current 
will be stopped by the shore end of the seine first thrown over, while 
the crew of 5 or 6 men in the seine boat are running out and getting on 
shore the other end of the net. 

A dory works in conjunction with the seine boat. In the dory is placed 
a short section of seine, or the end which is first to be thrown into the 
water. The location having been determined upon for settiug the net, 
the seine· boat and dory take their positions near each other, the former 
headed offshore and the smaller boat headed toward the bar or beach 
where the haul is to be made. At the proper time the two cn~~s begin 
to throw out the seine. The larger boat pulls offshore at first, circling 
around against the current, so that the net will nearly form a semicircle, 
with its convex side reaching out into the river, the first end on the bar, 
and the last end thrown out being some distance offshore. The men in 
the dory start directly for shore, as has been stated, and as soon as the 
short length of net which they have is thrown over they run out as rap­
idly as possible and haul in on the shore lin.e, which is attached to the 
end of the seine, one man attending to the landing of the boat. 

The object is to get the shore end of the net near the bar as quickly 
as practicable, ami' in this endeavor it is not uncommon for the men to 
jump overboard, even when the water is up to their waists, aud begin 
to haul in on the line, dragging the seine shoreward. When this end 
of the net is near the shore the sweep of its curve forms a barrier to the 
progress of fish going up the river, and holds them until the shore-line 
from the othrr end of the apparatus is landed. As soon as this is done 
one or more horses are hitched to the line and begin to pull in the net, 
and as it comes in there is an effort made to work it against the current 
as much as practicable. While one horse is pulling in another is going 
out. In this way the horses are being hitched on one after the other, so 
that there may be a continuous pull on the seine. • 

These drag seines are heavy, and being set against the current, as 
they are, are difficull to manage. It is necessary, however, that all 
expedition should be used in order to prevent the escape of salmon 
mther by jumping over the cork line or finding some outlet beneath the 
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foot rope. When the net is finally landed the fish are taken out and 
loaded on a boat or steamer for transportation to the cannery. Ordina­
rily about three hauls of a seine can be made on a tide, but sometime::; 
four or five. 

From ·the mouth of the river to the Cascades there is more or less 
similarity in the methods of :fishing; but at the Cascades and The 
Dalles, some 50 miles farther up the river, the velocity of the water is 
so great at many points that the salmon seek places where they can 
most readily pass. 

Iq his report on the salmon fisheries of the Columbia River Maj. W. 
A. Jones remarks: 

The friction of the rocky bed and shore makes these points immediately along­
shore, whert> one can stand and reach the :fish with dip nets attached to long polljs as 
they struggle by. These have been the favorite fishing spots of the Indians from 
time immemorial. Here the tribes came in anmmer, pitched their camps, and caught 
their winter's supply of food. * * * Tue Indian has been driven from the field, 
and white men have obtained from the Govetnment the exclusive right to fish. In­
dians are still employed, and the illustrations show both Indians and white men at 
work. 

When dip net fishing for salmon the fisherman stands on a rude plat­
form jutting out over the river, and with a long downward stroke or 
thrust, sweeps the net along with the current as far as he can reach, 
with the end of the pole on his shoulder, his body being bent strongly 
forward in the act. If a salmon is caught, its struggles quickly notify 
the fisherman of the fact, and he im~~1ediately pulls up t.he net. and lands 
the fish in a box built on tlle platform, or in a bag wllich is held open 
by one hand while the contents of the net are dumped with the other 
band. Generally, "water hauls" are most numerous, l:lnd the fisherman 
keeps on dipping until too weary to continue it longer. Often, however, 
when salmon are running plentifully, m~ny bun~lred pounds are taken 
m a day by a single individual, though it is not infrequent for a man to 
work an entire day without getting a single fisll. The fish are carried 
to the packing·house by the squaws, who nse large gunny bags Rus­
pended on the back hy a strap around the forehead. 

The· su6cess of the dip-net fishery is Yery much greater than would 
naturally be supposed. l\fajor Jones sass: 

· In one day during the season of 18137 at The Dalles fishery 4 nets took 22,000 pounds. 
In one season 4 nets took 800,000 pounds. At the date of my visit, July 9, 1887, 4 nets 
bad taken 560,000 pounds up to date. During the first 7 days of July of this season 
[1 86] these 4 nets took 114,000 pounds. These figures were given me by Mr. Seufert, 
the proprietor of tbe fishery at The Dalles. 

The dip-net fisherman occasionally operates squaw nets in connection 
with otller fishing. He sets his squaw net in a position where be can 
watch it while engaged in dipping, and practically within reach. When 
a salmon is gilled, he detects it insta.ntl_y, and, dropping his dip net on 
the platform, be imme~liately pulls in on the tackle attached to the pole, 
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and brings the squaw net to the shore. The fish is then removed a1111 
the apparatus again put in position. It has been impracticable to de­
termine the exact quantities of salmon taken by this form of apparatnR, 
since the entire catch of the dip-net fishermen has naturally been aggre. 
_g·ated and credited to dip nets. It is, however, believed to be unim­
portant since only a few squaw nets are used. · 

The pound nets are lifted once a day, at or near low water. Only two 
men are required to lift one of these pound nets. The method of oper­
ating the pound is the same as that in vogue on the Great Lakes and 
the Atlantic Coast. It has been so frequently described that it is not 
deemed necessary to repeat the description here. 

As a rule, the fish caught in Baker's Bay are taken to the scows that 
are moored conveniently near. In some cases, however, they are put 
on board of the tugs when the latter chance to be present about the 
time that the pound nets are lifted. 

It is said that pound nets take a large percentage of steelheads and 
bluebacks, but that the chinook salmon caught in them seldom weigh 
less than 14 pounds apiece.* 

In the lower part of the river, in what is called the estuary of the 
Columbia, pound nets have been found most effective apparatus in the 
capture of salmon, particularly at Baker's Bay. Sometimes very large 
catclles are obtained. A considerable number of soles, flounders, pike, 
and suckers are taken incidentally in the pounds, but these are geR· 
erally thrown away. In 1889 the pound nets in Baker's Bay made an 
average daily catch of about five shad to a net. These were generally 
returned alive to the water after the pound was lifted. 

In the account of the fish-wheel given in the preceding chapter (on 
apparatus), the method of catching fish by this device was shown. Fish 
are caught automatica.lly, "pumped out of the river," as Major Jones 
has graphically stated it. The wheels run night and <lay; the catch is 
chiefly at night, and it has been aptly said that those interested have 
nothing to do at that time but lie in bed and listen to the salmon drop­
ping into the boxes or scows, sounds that can not fail to be cheering to 
those whose financial success is thereby assured. In the close ~eason 
and on Sundays, the wheels are lifted, so that the fish can run by them. 

An ingenious device has been adopted by the fish-wheel men to trans­
port their catch to the canneries 2 to 5 miles farther down the river. 
The salmon are tied together in bunches and these are attached to 
casks and sent down the stream. Each cannery has its private colors 
for casks. A sharp lookout is kept for these aquatic transports, and, 
when one is seen and its color made out, a tug or steam-launch starts 
out to pick it up and bring the fish to the cannery. As many as 1,500 
pounds of fish have been floated down at one time in this way. 

*Testimony of Mr. M. J. McKinney before the Senate Committee on Relations with 
Canada. 
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The catch of bluebacks, silver salmon, and steelheads by the wheels 
is proportionately much greater than in the apparatus near the mouth 
of the river. The inference is that the chinook is much depleted in 
numbers by the catch in the estuary of the Columbia, and that conse­
quently a smaller proportion of them reach the upper waters or even 
get as far as the Cascades and Dalles. In addition to the salmon, large 
quantities of sturgeon are caught, and these are now increasing in com­
mercial value and importance. Occasionally a shad is taken while 
attempting to ascend the river to seek a spawning ground. Lamprey eels 
also get into the wheels. The catch of the wheels is sometimes enormous. 
Mr. G. W. Williams is authority for saying that on one occasion, in June, 
1886, the catch of a single fish-wheel in one day was 13,935 salmon, 
weighing 85,000 pounds. Tons of sturgeon are also taken in a single 
day. 

A few men, who fish chiefly for the fresh-fish market at Portland, 
and some of the salmon fishermen (after the close of the salmon season) 
fish for sturgeon with trawl lines. Lamprey eels are used for bait; 
these are generally found in abundance at the Cascadec and Dalles, 
where they crawl out on the rocks or ledges on the riYer banks, and 
also at the falls of the Willamette, near Oregon City, where a few fish~ 
ermen make a business of taking eels and salting them for sturgeon 
bait. The trawls are hauled at stated intervals. 

The Chinese variety of trawl is not baited. It is set about 8 inches 
to 3 feet above the bottom of the river, so that the books may inter­
cept the fish that are nosing about in the vicinity. When a sturgeon 
comes in contract with one of the sharp pointed hooks it quickly enters 
his body; stung by the pain, be naturally struggles to free himself, and 
soon be is impaled with other hooks and finally wound up in the gear 
and rendered helpless. The struggles of one fish usually result in catch­
ing ot.hers that may be near, for as he surges the trawl about be is 
almost certain to fasten the hooks into some other sturgeon. · 

Clam-digging is followed by 12 Indians who work at Clatsop Beach 
and produce about 1,800 or 1,900 bushels annually. In 1888 they sold 
1,872 bushels. As many more were dug by people living near the beach, 
making a total of 3,744 bushels, worth $4,992. Clams are ordinarily sold 
in boxes holding about 1-rr bushels, and the regular price per box is $2. 

Dangers, loss of life, etc.-Nowhere else in the region between San 
Diego and Puget Sound do the coast fishermen encounter such dan­
gers or meet with such loss of life as on the Columbia. At times the 
disasters have been appalling, and on the average they exceed all Rim­
Bar losses on the coast within the limits mentioned. The most disas­
trous season was in 1880, when the fleet of boats was suddenly over­
taken by a gale when near the mouth of the river; sails were blown 
away, some boats were swamped, and others driven helpletSly into the 
breakers, from which there was no rescue. Sixty lives were lost. The 
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average loss of life is about fifteen annually; uut tllere llas been a very 
grat1fsi~g and marked decrease in tllis particular in recent years, due 
chiefly to the efforts of the Life.Saving Service. 

There is a station of the U. S. Life Saving Service at Cape Disap­
pomtment, and during the season many fishermen are rescued from 
peril, who would otherwise lose their lives. One of the surfmen is con­
tinually on the lookout on the mountain side facing the ocean and tlle 
ri\·er mouth. If a vessel or boat is seen in danger a gun is immediately 
fired for tile purpose of notifying the men at the station, in Baker's Bay, 
at the base of the mountain. When the gun is heard the uoat is imme­
diately launched and manned and proceeds to the rescue. With few 
exceptions, not only the lives of the fishermen but their nets and boats 
also have been saved, which otherwise would have been destroyed or 
would have drifted out to sea beyond recovery. 

In 1888~ 14 gill-net fishermen and 4 wlw were engaged in operating 
pound nets lost their lives between Kalama and the outer bars of the 
Columbia. Most of the boats, however, were picked up, only three 
being reported as a total loss. 

Damage caused by seals and sea lions.-Seals and sea lions are quite 
numerous in the estuary of the Columbia, and frequently ascend some 
distance up the river. They are reputed to be very destructive to .... . 
salmon, particularly those that have been meshed in gill nets, and they 
do much damage to drift nets and pound nets. There are daily taken 
1rorn gill nets many salmon with their heads gone, or a large piece 
bitten out of their throats, the most dainty morsel and one which these 
aquatic freebooters covet and generally secure. Frequently these ani­
mals get tangled in a net, and in their struggles for freedom they seri­
om~ly injure the apparatus. Sometimes seals and sea lions are caught 
in the pound nets. 

Extent of the salmon fishery, past and present.-The history of the 
salmon fishery of the Columbia River, if it could be given in detail, 
wouhl be one of the most interesting chapters that could be compiled 

_ on the fisheries of the world. Notwithstanding the brief. existence of 
this fishery as a commercial enterprise, its record is most remarkable. 
Less than 25 years ago (in 1866) the piscatorial wealth of this noble 
stream was practical1y unknown to the world; now the name of" Co­
lumbia River salmon" is a household word all ovPr the civilized globe. 
It has met with welcome and recognition everywhere, and has given 
world-wide renown to this section of our country. It is possible here, 
however, to take only a brief glance at the more noticeable points of 
historical interest, for space will not permit that full discussion which 
tempts the pen. 

Commercial fishing on the Columbia dates from 1861. In that year 
H. N. Nice and Jotham Reed began packing salted salmon in barrels 
at Oak Point, 60 miles below Portland. They used one net 50 fathoms 
long and 3 fathoms deep, with an 8-inch mesh. This was made of 
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twine that Mr. Nice spun on an old-fashioned spinning wheel, from flax 
thread purchased from the stores in the vicinity. The first season's 
pack amounted to GOO barrels. These met with a limited demand, but 
sold for $12 per barrel. In 1862, 800 barrels were packed; in 1863, 
1,000 barrels, which sold for $10 per barrel; in 1864, 1,800 barrels, at 
$11; and in 1865 the firm packed 2,000 barrels, but t.his year a number 
of other firms engaged in this business, the market was overstocked, 
and prices fell to $6 per barrel. There is no available record of the 
pack of these firms in succeeding years, and nothing definite can be 
learned concerning their continuance in the business. The presumption 
is that many of them hastily abandoned the enterprise as unprofitable. 
In these early years the fish were caught almost wholly by Indians, 
who were usually paid about $40 per month. 

The causes which led up to the establishment of salmon canning on 
the Columbia have been given at length in the discussion of the fish­
eries of the Sacramento and San Joaquin Rivers. Mention was made 

' there of the building of the first cannery on the Columqia, at Eagle 
Cliff, in 1866. Then the river literally swarmed with salmon; the wealth 
of fish was bewildering and the supply seem~ngly inexhaustible. Nets 
were made as Nice had made his, and Indians were set at work fishing. 
The pack was 4,000 cases the first year, 18,000 the next, and 28,000 in 
1868. 

These were golden years for the pioneers in the trade, for fish could 
be bought for from 10 to 20 cents, and canned salmon sold at high prices, 
$14 to $16 per case (of 48 1-pound cans) often being obtained. But 
competition soon stepped in, and with an increased output new markets 
had to be sought. The great problems, therefore, which confronted the 
canners at this time were, first, how to build up a wider demand for 
their products, and second, how to improve their facilities for packing. 
Progress was rather slow, but the foundation for the business was solid 
and the su1)erstructure gradually and surely attained important pro­
portions. For some. time, however, the crude and expensive methods 
of packing continued in use. But, after several years, "Yankee inge­
nuity" triumphed; improved appliances and methods were introduced, 
including the use of steam, retorts, etc., and the business was corre­
spondingly improved. 

In1868 the second cannery was built (near Eagle Olifl') by one of the 
Humes. From that date the establishment of new canneries and the 
increase in boats, apparatus, etc., were constantly recurring events 
until the river was literally filled with devices for the capture of 
salmon, and it finally became apparent that the supply of fish was 
decreasing to an alarming extent. The assistance of artificial propa­
gation was invoked, but before the results of this could be realized 
some of the canners transferred their plants from the Columbia to 
Alaska, where new and prolific fie-lds awaited their enterprise. Still, 
the industry on the river is of great importance, as the statistics will 
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show, and, with the aid that fish-culture can give, we may look forward 
to its continuance and improvement in the future.* 

A recent feature of the· salmon fishe~y, which will be mentioned else· 
where in greater detail, is the development of the trade in fresh salmon 
for market supplies. This has grown to large proportions. 

The change in the salmon fishery (so far as a suppl~- of fish is con­
cerned) may, perhaps, best be shown by the change in price paid the 
fishermen. At first the price per " count" salmon was 10 cents, and 
per case $8 to $14. In 18$8 and 1889, the price per salmon was $1.25, 
and per case $6. Of course much of this disparity between the price 
paid for fish and that received for canned goods is due not only to a 
scarcity of salmon, but also to improvements in manipulating the prod­
ucts. It would not otherwise be possible to sell manufactured goods 
at a reduced price whe.!l the raw material costs ten or twelve times as 
much as formerly. 

1.'he prices of canned salmon have been subject to much fluctuation. 
Sometimes the supply has exceeded the demand, and weak holders 
have cut prices in order to effect sales and realize on their stock. An 
instance of this kind occurred in 1878, when the price fell to $1 per 
dozen cans, or $4 per case. Speculators took advantage of this and 
bought up nearly all the salmon on the market, after which the priee 
rose to $1.40 per dozen. 

The following statistical statement, which has been compiled from 
data published by Major Jones, presents many points of historical inter­
est in a condensed form. Together with the statements that follow it, 
the leading features of the salmon-canning industry, from its inception 
to the present time (1889), are demonstrated. The figures given by 
Major Jones differ to some extent from those published elsewhere, but 
he had exceptional opporturrities to secure these data, and they have 
generally been accepted as correct by those engaged in the trade. 

*While this report is being prepared news comes that the catch of salmon in the 
season of 1890 has been much greater than for several years previously. Many, if 
not most. of the canneries have been oversupplied--at least they could not afford to 
take all the catch at the prevailing prices-and large quantities of :fish have been 
salted by the fishermen in addition to unusual amounts shipped fresh to all parts of 
the country, or packed in freezers for future distribution. The pack is reported as 
being 451,000 cases as against less than 325,000 cases in the previous year, though 
there were :five canneries fewer in operation. It is believed by those competent to 
judge that this result is directly tra!)eable to artificial propagation at the hatchery on 
the Clackamas. It is certainly gratifying to all interested in the maintenance of the 
food supply of the United States, and the continuance of this important industry, 
that it is within the power of man to increase the supply of fish, and thus to restorp 
what he has been so aggressiv.ely active in destroymg. 
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.Nmnba of cases of salmon packed on tile Columbiajt·mn 1866 ~o 1887, logethet· tl'ith ralue, 
jJrice pet· case, pt·ice pet· fish, etc. 

Price paiu Selling 

I 

Cash paiu 
to fisher- No. of to fisher-Year. N o.of cases. Value. men per price per boats. men durin).! 

fish. case. seasons. 
-----

Cents. 
1866 ..•.••.•••••. 4.,000 $64,000 15 $16.00 2 $1,800 
1867 ..•....• ...... 18,000 28!:!, 000 20 13.00 15 10, 800 
1868 ............. 28,000 3!)2, 000 20 12.00 25 16, 800 
1869 ............. 100, 000 1, 350,000 20 10.00 I 35 60,000 
1870 ............ 150, 000 1, 800, 000 20 9. 00 50 90, 000 
1871. ............ 200,000 :!, 100, 000 20 9. 50 75 1~0. 000 
187:! .... . ........ 250, 000 2, 325,000 22~ 8. 00 100 Hi\ 000 
1873 ............. 250,000 2, 250,000 25 7. 00 125 187, 500 
1R74 ........ 350,000 2, 625, 000 21) 6.50 250 262, 500 
1875 ............. 375, 000 2, 250, OtlO 25 5.60 300 281, 250 
1Ri6 ... .•.•..•... 450, 000 2, 475, 000 25 4. 50 400 337, 500 
1877 ...... - .. - - - . 460,000 2, 490,000 25 5.20 450 345, 000 
1878 ...... -- .. --. 460,000 2, 300, 000 25 5. 00 55:! 345,000 
1879 .......•••••• 480,000 2, 640, 000 50 4. 60 750 720,000 
1880 ............. 530,000 2, 650,000 50 4.80 900 795, 000 
1881 ..• - ... - .. --. 550,000 2, 475, 000 60 5. 00 ], 200 990, 000 
1882 ....... ··--·· 54.1, 300 2, 600,000 75 5. 00 1, 500 1, 217, 925 
1883 ... - ...... - .. 629,400 3, 147, 000 75 5. 00 1, 700 1, 416, 150 
188-L ........... 620, 000 2, 915,000 50 --------··· · . ............ 930,000 
1885 ............. 553,800 2, 500,000 75 ................... . .. ................ 1, 301,050 
1886 ....... - .. --. 448,500 2, 135,000 75 ........................ . ................ 1, 009, 050 
1887. -------· ·--· 356,000 2, 124, 000 90 ...................... .................... 961,200 

-----------
Total---- .. 7, E04, 000 45,895,000 .................... ........................ ............... 11,563,525 

In addition to the salmon packed in canneries (which in 1888 amounteil 
to 24,190,724 pounds of round. fish, with a value to the fishermen of 
$1,259,932) 933,331 pounds, worth $44,452, were shipped or sold to 
markets in a fresh condition, and 1,779 barrels (equal to 355,800 
pounds of dressed fish) were salted in brine, these having a value of 
$14,790. The total product was 25,479,855 pouuds, with an aggregate 
value to producers (or fishermen) of $1,319,174. In addition to the 
aoove it i8 estimated that at least 300,000 pounds of fish (chiefly salmon) 
are used locally by fishermen and their families, or by others who live 
on the river between the mouth and The Dalles, and of which no definite 
account can be obtained. These would have a value of $12,000, and 
would bring tlte aggregate up to $1,331,17 4. 

Further details are given in the following tabulation, which shows 
the extent to which each State is interested in the Columbia River fish­
ing and canning industries, 
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Table showing the extrmt of the salmon-canning indust1·y on the Columbia River and the 
fishery dependent thereon, in 1888. 

- - -
Oregon. Washington. Total. 

-

N umber. Value. Nnml)('r. Value. Number. Value. 
--- ---

Canneries ................. . 
Cash capitaJ ........... . ... . . 

18 $177, 057 ]0 $195,420 28 $372,477 
.................. 670,000 340, 000 ...................... 1, 010, 000 

Cannery hands ........... .. 1, 037 --········ 534 . ........ . ... . J, 571 .............. 
Fi:;bermen . ................ . 2, 215 -----· .. 1,180 . ............. . 3, 395 ---· ---·· 
Boats ....... . ............. . 919 146,235 516 87, 680 1, 435 233, 91f 
Drift gill nets ...... . ...... . 
Set. gill nets .............. .. 
Seine!! .......... • ......•... . 
Pound nets ............... .. 
Weirs .................... .. 
Stationary fish wheels .... .. 
Scow fish wheels ......... .. 
Dip nets .................. .. 

821 240, 400 465 130, 800 1, 286 371,200 
757 22,325 300 7, 500 1, 057 29,8251 

2 1, 050 23 24, 900 25 25,950 
49 37, 050 56 52,500 105 89,550 

3 3, 000 12 12, 200 15 15,200 
17 53, 5RO 8 35,720 25 89,300 

7 10,033 7 9, 567 14 19,600 
60 1, 200 ................ 60 1, 200 

Horses employed .......... . 
Total pounds of salmon 

taken .................... . 
Pounds salted ........... .. 
Pounds canned ........... .. 
Cases packed .......... . . .. 

5 500 78 7, 800 83 8, 300 

5, 826,369 816,876 9, 653,486 502,298 k25, 479, 855 1, 319, 174 
327, 900 13,395 27,900 1, 395 355,800 14, 790 

4, 771, 054 769,325 9, 419,670 490, 607 24, 190, 72! 1, 259,932 
227, 559 1, 365,354 144, 9Hl 869, 508 372,477 2, 234,862 

Cost of packing, including 
fish .....•................ . .. .................. 1, 224,443 ............. 730,443 ................... 2, OOi, 886 

Estimated profits of can-
neries .................... .. ................. 140, 911 ................. 89,065 .. ...... -. ~ ... -... 229, 9i6 

*Not including 300,000 pounds, valued at $12,000, the estimated quantity of fresh salmon co]lsumed 
locally on or adjacent to the Columbia River. 

The following table shows the nativity and nationality of the fisher­
men and factory hands in 1888: 

Fishermen.* Factor~ hands. t 
Country. 

Nativity. I Nationality. Nativity. Nationality. 

UnitedStates.......... 738 
United States (Indians) 10! 
British Provinces...... b7 
Russia .. .............. , 71-! 
Austria. .. .. .. .. .. .. .. . 240 
Norway ·..... .. . .. .. .. 402 
Sweden................ 932 
Greece................ . 132 
Germany.............. 47 

~~:r~g~i~::~:: ::::::::: :~ 
France . .. . . .. . . . . . . .. . 4 
Denmark............. . 9 

2, 486 
104 
~-l 

300 
155 
121 
152 
56 
18 
79 
26 
4 

154 

7 
4 
1 

15 

17ll 

4 

5 

........... ..... ···········--· 
1 

China........... 13 13 1 383 1 383 

-3-.-5~-3,53_8 __ ~:571_1_1:57_1_ 
------------------~-------

"'These figureR include 51 persons employed on small steam vessels in trans­
porting salmon to the canneries. 

t The factory hands credited to the United States include 15 women. 

As a matter of interest iu connection with the salmon industry and the 
money disbursed in its prosecution, and as a fair illustration of its im­
portance, the following is given on the authority of the Daily Astorian, 
of Astoria, Oregon, whi~h claims that the statement is a close estimate 
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of the amount 0f money expended on the Columbia River during the 
season of 1886; 

ltt">ms. 

Material: 
Tin I•late, 74,000 boxea, at $5.25. 
Salmon twine ................. . 
Cotton twino .................. . 
Lines . . . . . . ................ .. 
Lead for lines •.....••••....... 
Floats ......................... . 
Boats, wear and tear, paint, re-

pair, etc .................. - .. 
Tan bark for nets ............ .. 
Pig tin for making solder ..... . 
Lead for making solder ....... . 
Salt, Liverpool and coarse ..... . 
Lacquer .................•...... 
Turpentine ..••••..•..•.....•.. 
Cord wood .................... . 
Hard coal ...•.•.•.•••.•.•••... 
Charcoal ...................... . 
Acid and r.inc ................. . 
Oils of various kinds .......... . 
Improvements and necessary 

repairs ...................... . 
Copper and making up .... . 

Amount. 

$388,500 
205, 200 

25, 000 
26, l:iOO 

7, 500 
4, 000 

38,000 
1, 900 

50,122 
10,450 

2, 000 
8, 5!i0 
6, 460 

19, 760 
1, 862 

15,200 
4, QOO 
4, Ooo 

38, 000 
2, 000 

Items. 

Material-Continued : 
Insurance ..................... . 
Hauling .........•••.•••••...... 
Freight ...........•...•.•...... 
Labels ........................ . 
Boxes ......................... . 
Taxes ......................... . 

Total cost of material ....... . 

Labor: 
Knitting nets, 228,000 fathoms, 

at 22~ cents ................ .. 
Catching salmon with cannery 

nets . ................•........ 
Catching salmon with private 

nets ........................ . 
Salvage and hire of detectives .. 
White labor outside of fishing .. 
Other labor outside of fishing .. 

Total cost of labor .••...••.•. 

Amount. 

$32, 376 
12,540 

5, 000 
32, 400 
67,500 
11,400 

l, 020, 320 

128, !!50 

400,000 

300,000 
5, 700 

93, 956 
142, uoo 

1, 069,906 

Salmon canning.-The following account, by Jordan and Gilbert, of 
the process of salmon canning on the Columbia is as applicable to-day 
as when written, since there have apparently been no noteworthy 
changes in this particular in recent years : 

The salmon are brought to the wharf, usually in the morning, counted, and thrown 
in a· heap. A Chinaman then takes each, cuts off its head, tail, and fins, and removel3 
the viscera, throwing them into a large tub. Some of the cutters become very expert 
and will clean 1,700 fish per day. 
~ext the fish are washed and sometimes scraped with a knife, though the scales 

are not removed. Then they are placed in a trough in which several knives acting 
like a feed-cutter cut the salmon into sections as Jong as the height of a can. These 
sections are set on end and split by a Chinaman into about three pieces, one large 
enough to fill a can, t-he others smaller. 

These fragments are placed on tables and Chinamen there fit them into the cans. 
Other Chinamen put on the covers, and still others solder them. In some canneries 
the soldering is done by machinery. In this case the cans are rolled along by an 
iron chain belt and the end rolls in the melted solder. Most of the canners think 
hand-soldering safer, although much more labor is required. 

After soldering, the cans arc placed in hot water and carefully watched to see if 
any bubbles -rise from them indicating a leak in the can. If perfect, the can is placed 
in an iron tank and boiled in salt water, it being possible to raise salt water to a 
higher temperature than fresh. After being boiled about one and one-fourth hours 
the can is taken out and vented, the pressure within driving ont all the air through 
the aperture made. The hole is immediately soldered up, and the cooking completed 
by again botling (one and one-half hours) in salt-water kettles. If the process of 
cooking were completed before the cans were vented, the pressure would ue suffi­
cient to burst the cans. 

The cans are afterwards tested by being tapped on the head with a large nail. 
Jfthe c-tn is leaky it gives back a "tinny" sound easily recognized. This is a very 

H. 1\!is. 27 4-lQ 
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important process, as some canneries lose largely by careless testing, the leaky cans 
afterwards bursting and damaging more or less the entire box. The cans are usually 
tested three or four times, and by diffflrent workmen. A leaky can is simply sent 
back to be soldered. 

The cans are all made on the premises from sheet tin imported for that purpose. 
The cost of the tin can is estimated at one-ninth of the cost of the can of salmon. 

On an average three salmon fill one case of forty-eight 1-pound cans.-(The :E'ish­
eries and Fishery Industries of the United States, section v, vol. 1, page 747.) 

Salting salmon.-Curing salmon by Halting them in barrels, and having 
them covered with brine or pickle, is the original method adopted by 
white men in this region. The fish are split, eviscerated, and washed 
or soaked sufficiently to make them perfectly clean and free from blood. 
They are th<m packed flesh side up and salted. In a few days they are 
thoroughly ''struck" with salt and ready to be packed, repickled, and 
otherwise prepared for shipment. 

Smoking salmon.-A few salmon are smoked. These are first salted 
sufficiently to preserve them; they are then hung up in a smoke house­
a rough wooden shanty-and smoked for several days over a smudge 
fire, usually of damp oak. They are then packed in boxes 1or shipment. 

Salting sturgeon.-Sturgeon are salted in brine; they are also salted 
in bulk or kench and sent East for smoking. In 1888 722 barrels (equal 
to 144,400 pounds) were pickled and 43,875 pounds were dry-salted. 

Freezing fish.-ln the fall of 1888 a sturgeon-fishing camp was estab­
lished by aNew York firm at Oneonta, Oregon, in the immediate vicinity 
of the railway station. This camp was 12 miles below the Cascades 
and 33 miles, by rail, from Portland. Its proximity to the railroad 
gave the requisite facilities for shipping its products to the interior or 
the markets along the Atlantic Coast. The enterprise W£1S started for 
the purpose of testing the feasibility of shipping fresh frozen sturgeon 
to distant points. The first shipment was reported to have been made 
January 16, 1889, and up to May 24 of that year 85 tons of fish bad 
been sent East. This is the first attempt to transport sturgeon in this 
way from the Columbia. N otwitbstanding the high freight rates across 
the continent, the venture was repol'ted pecuniarily successful during 
the winter, when sturgeon were scarce in eastern waters. During the 
summer, however, there is an abundance of eastern-caught or lake 
sturgeon in the Atlantic or Central States markets, and at this time 
shipments were not made from Oneonta, except the sturgoen roe, which 
was salted as caviare and sent East. 

The sturgeon used for shipment weighed from 50 to 4-00 pound~ 
each, for which the price per fish (regaJdless of Size) was 40 cents i~ 
1888::-89. ~hey were caught on trawls set near the camp, and also in 
the &almon wheels a few miles farther up the river. The latter are 
~ent down f3tream in bunches attached to floats, like the salmon. The 
fish are :tlrst beheaded, eviscerated, and skinned. The backbone is then 
removed and the flesh cut into suitable sections for freezing. These 
§~otions are pac~ed into g~lv~ni~ed iron pans ~4 inches long, 16 inches 
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wide, and 5 inches deep. The pans are then put into a freezer charged 
with ice and salt and their contents are frozen into solid blocks of 
fish weighing about 60 pounds to each pan. The process is precisely 
similar to that in vogue on the Great Lakes for freezing fish. When 
frozen the fish are removed from the pans and packed in boxes­
four blocks to each box-and then loaded into refrigerator cars that go 
direct to New York City. The cars are charged with ice and salt to 
keep the temperature below the freezing .Point. In midwinter the 
cars do not usually require to be recharged before they reach their 
destination, but when the weather begins to grow warmer in spring it 
is sometimes necessary to recharge with ice and salt once or more while 
in transit. Shipments have been reported as arriving in good order. 
This system of shipping frozen fish will doubtless come into extensive 
use for transporting salmon. 

Secondary products.-Comparatively little effort has yet been made to 
utilize the waste products of the canneries. A small business is, how. 
ever, carried on at Astoria, where an attempt has been made to use the 
refuse of the canneries for the manufacture of oil and fertilizer; but 
the price paid for the refuse is small, consequently the bulk of the mate­
rial is dumped into the river. Notwithstanding this, and although the 
business was conducted in a somewhat primitive maimer, enough mate­
rial was obtained to make 8,000 gallons of oil (chiefly from salmon heads) 
and 90 tons of fertilizer. The oil was worth 22~ cents per gallon and the 
fertilizer had a market value of $~0 per ton. With proper effort and 
requisite facilities for collecting the refuse of the canneries along the 
river, a profitable and extensive business could probably be supported, 
and much useful material produced from waste that now pollutes the 
river. 

The fish wheels often take in a qay many _tons of sturgeon less than 
50 pounds in weight. Such are not marketable, and are now thrown 
into the river. Their utilization would be a blessing to the fisherman, 
for they now help to contaminate the water. Many sturgeon are also 
taken near the mouth of the Columbia in pound nets, g1ll nds, etc. 
Their size and strength often enables them to te~r the nets in their 
e:ffo1 ts to get free. They are, therefore, considered as pests by the fish­
ermen of the lower river, who never save such fish, but generally knock 
them on the bead and throw them back into the water. 

The roe of sturgeon is saved to some extent and cured as caviare. 
Markets and disposition of products.-The two principal markets and 

distributing centers on or near the Columbia are Astoria and Portland. 
From these points most of the fish products of the region are shipped 
over the United States or sent to foreign countries. Portland con­
sumes a very considerable amount of fresh fish, and, with the exception 
of sturgeob, the greater part of the fresh products received there is 
consumed locally! · 
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Astoria is not well provided with fish markets, probably because so 
many of its people are fishermen and supply themselves with fish. 

The following is a statement of the receipts of fish at Astoria, other 
than those landed at the canneries, during 1888: 

Description. ------, Poun~s. I 

Salmon (fresh) ...... -...... -.......................................... 50,000 I 
Salmon (salted in barrels) .. .. • • .. • • .. .. .. .. .. .. . . . . . .. • • .. . . .. . . .. . • . 200, 000 I 
Shad (fresh).......................................................... 5, 000 
Perch (fresh) ...................................................... -·· 500 I 
Sturge<>n (fresh).... .... ............................................ 3, 000 
Clams ....................................................... bushels.. 1, 872 

1 
----------------------------------1 

With the exception of salt salmon the foregoing products were con­
sumed locally. It is estimated that fully 100,000 pounds of salmon and 
other fish in addition to the above are eaten by the fishermen and their 
families, of which no account can be obtained. 

The movements of fish products and their distribution may be under­
stood from the following: 

i-·Fre~~ sal'?on sbippe~ from. Cascade _Locks in 1888, via Pacifi~ Express Co.: Lbs. I 
Io pomLs west of the Missour·t Rtver .......................... ........... 140,732 , 
To points east of Missouri..--........................................... 4, 105 I 

Shipped from The Dalles by tho same company: 

~~~~~: :'a~1toff~~~~~~Ii-_ ·.·.·. ·.-. ~ ~ ~ ·_ ~ ~--·. ·. ~~ ~ ~ ~~:~: :::::: ~::::: :: ~: ~ ::::::::: 8~: ~~~ 
Fresh salmon (b.v express) ................................................... 236, (JOO 
Salt salmon (by rail freight) .................................................. 100, 000 

The "salmon" shipped East in a fresh condition are mostly steel heads, 
which are much better for market purposes than for canning. 

There is a growing demand for canned salmon in the central and eastern 
portion of the United States, as shown by the shipments, while the direct 
consignments to England have steadily declined. The Oregonian (Port­
land, Oregon) of January 2, 1888, stated that the shipments of salmon in 
cases for three years-1885 to 1887, inclusive-were as follows: 

y To Sa~-~-----~~d -

1---e_a_r·---1-F_r_an_c_is_c_o.* l Eastw-=~~~ -~n.,la~- ~~tal.-
1885.-.-........... 100, 508 1 t270, 238 1 227, 037 597, 783 
1886 ............ -.. 110, 669 280, 870 157, 051i 548,595 
1887............... 51, 964 

1 
3os, 357 I 125, 825 L-~~6, 146

1 
* San Francisco is a distributing center whence salmon are shipped 

to Australia or other countries .. 
t In<,Jludes 39,175 cases shippod to New York by sail vessels. 
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The followiug statistical statements apply to the fisheries of Oregon 
that are prosecuted on the Columbia River: 

Pel'sons employed. 

Country. 

Fishermen Fishermen on i 

on "";'· bol" ~ Shocn

1

,m: __ Tolt>l . ..; _ 

f 1 fl' ] ] 11 t l ] ~ <:<$ ell ell ell ell ell ell 
~ ~ ~ z ~ z z ~ 

- --- ---------~--,-----

UnitedStates................... . 25 . 20 282 1 1429 102 1 126 409 1 1,584 
United States (Indians)...................... 54 ' 54 ..•.... . ........ 5! M 
BritishProvinces................ 1 ...... 47 9 7 4 55 13 
Austria...................................... 196 132 1 ..•..... 197 , 132 

Denmark························............ 39~ 1 ·····1-?.6·· , ····--~-- ~ ----··.· __ -~---~ 4(393 ~ ---··1·~-France ................•......... ...... ... .. -

g~~:~~:.:::: :::::::::::::::::::: ··-- ~- :::::: ~6 33 1 ..... -- ... . -.-. 86 33 
Italy........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 73 1 . . • . . . . . 87 73 
N01·way.......................... ...... ...... 188 55 [ ····--- ~ ---····· 188 55 
Portugal..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 26 . . . . . . . . ...•.. I 44 26 

I Russia....................................... 471 207 1 4 ·····--- ~ 475 207 l 

I 

Sweden ....................... _.. 1 . . . . . . 593 5i 15

1 

5 609 63 
China ........................ . ... __ 2 ___ 2 ___ ~~-~~-~~-~-913 -~ 

Total. ................ ...... 31 31 2,104 ! 2,1~.! 1,037 ~o_: 1 3,172 3,172/ 

Apparatus a11d capital. 

, __________________ n __ e_si_g_n_a_ti_o_n. ____________________ I ___ N_o_. _· __ v_a_l_u~ 
Vessels (tonnage, 145.85) .••• .• •.. • •• .•.. .• ... . .• .•.......... 9 

Outfit .......................................................... . 
$40,550 

7, 900 
169, 885 

1, 050 
262,725 
40, 050 
63, 613 

1 2, 900 
463, 594 
655, 000 

~~i~~!s· ~::::: :::::::::::::::::::::::-:::::::::::::::::::::::: 1, 02~ 

~r~:~~1iil~~~ ~:~t~:~ ::::: ~ ::::::::::::::::::::::::::::::: 1

, 

5

~~ 
ii~~:i;~:r~~~~::::::::~::::::::: :::::::::::::::::::::::::: :::::::: 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 1, 707, 267 

Products and valnes. 

Species. Pounds. I Value. 

1-
15, 698, 469 I $811, 481 

327, 900 13, 395 
12, 500 1, 562 

784, 424 1!, 796 
186, 200 3, 724 
180, 000 5, 400 

3, 000 300 
10, 000 500 

5, 000 250 
30, 000 1, 600 

Fish: 
Salmon, fresh and canned ............................. . 

~:}J~n~~~;1:~t~~~: :::::::::::::::::::::::::::: ~::::::: 
~~1!l~~f-~~st~~l-~~: ~::::::::: ::::::::::::::::::::::::::: 
l~erch, fresh .......................................... . 
Shad, fre:lh ........................................... . 
Eels, salted (bait) ..................................... . 
Tomcod ...........................................•.... 

I Total ............................................ 17,23~,493 ) 850,008 

Miscellaneous : ,. 

81:~~~~---·::."."."."~::::: :::::::: ::::~:: ::::::::: b~~~ze~~:: i: J~~ 7, ~~~ 
~~~tiii;,~~----:: _. ::::::.-.-.-::.- _. .-::::::::: _._._._._._.: _. :~-~li~~::: 8, 0~~ ~: ~~~ 
Caviare ....................................... pounds.. 96,760 4, 840 

Total........................................................ 16,481 

Grand total .. . . . . . . ... ...... •. . . . ........... .. . . . ... . .. . ... . . 866,489 
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43. PISHEIUEt:; O:F' THE WILLAMETTE IUVEH. 

Geographical characteristics.-The Wiilamette is formed by the Mc­
Kenzie River and Middle Fork, which ris.e in the Cascade range of 
mountains and unite about 5 miles north of Eugene City, in Lane 
County. From its confluencP> the river flows in a northerly direction 
and forms the boundary line between Linn and lVIarion Counties on the 
right, and Benton, Polk, and Yam Hill on the left. Finally it intersects 
Clackamas and Multnomah Counties and empties into the Columbia 
River about 13 miles north of Portland, traversing a distance, from the 
source of the Middle Jj-,ork to its mouth, of about 300 miles. The river 
is navigable as far as Oregon City, 13 miles above Portland, at which 
town there is an obstruction in the form of falls about 40 feet higll. 
Steam vessels ply on the river from above the falls to Eugene City, 
about 200 miles above its mouth. 

Importance of the fisheries.-Tbe fisheries of this river are confined 
almost entirely to the pursuit of salmon, although a few barrels of lam­
prey eels are annually taken at the falls near Oregon City, and salted 
for use as bait in the sturgeon fishery on the Columbia River. 

No account has been made of the fishing on the river between the falls 
at Oregon City and Eugene City, nor between Portland and the moutll 
of the river, because in the first im;tance no commercial fishery is 
carried on, and in the second case the same men employed on the 
V\rillamette also fish on the Columbia, and on account of the intricacy 
of the problem and slight importance of the industry it is not deemed 
desirable to separate the catch. 

Species, seasons, etc.-The salmon in the Willamette are the same as 
those in the Columbia. Oregon pike, suckers, whitefish, and lamprey 
eels also occur. Salmon are the most important species, and, with the 
exception of a few eels, no other fish are cau.ght. During April and May 
the catch is confined chiefly to the quinnat salmon, and after that steel­
heads and bluebacks are caught in greater numbers. In the spring of 
1889 the run of salmon was greater than for many years, and during 
the month of April the catch was larger than for the whole of the pre­
ceding year. This abundance was attributed by the fishermen to au us­
ually fine weather and a favorable condition of the water. 

F-ishing grounds.-The account of the tlsheries embraced within this 
description applies only to the Willamette between Portland and Oregon 
City, as well as to the fisheries at the mouth of the Clackamas, tile 
same men taking fish indiscriminately in both _rivers. From the falls 
at Oregon City to the source of the stream, no commercial fishing is 
prosecuted, and while many local species, as trout, Oregon pike, etc., 
are abundant along the whole length of the stream, no fishing grounds 
of commercial importance are found. The grounds below Portland as 
far as the mouth of the river are not considered here, because the men 
who operate on the Columbia also fish on the lower reaches of the Wil-
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lamette, au<l for thi:s reason this section of the river has been mentiOned 
in connection with the fishing grounds of the larger stream. 

Disposition ofp't·oducts, etc.-Nearly all of the salmon caught on the 
Willamette, within the limits under consideration here, are shipped in 
a fresh condition to Portland, where they are sold for immediate COil­

sumption in the markets of that city. The salmon catch is all ser: t to 
the Portland markets. A small freighting steamer plying between 
Portland and the upper river, in addition to its regular business, also at 
times tranHports fish from the fishermen along the river to the markets, 
receiving· 2 cents for each fish carried. 

Portland as a fish tnarket.--Portland is a beautiful city located on the 
Willamette, about 12 miles from its junction with the Columbia. It 
has a population of between 60,000 anu 70,000 and is the most impor­
tant fish market in the region, so far as local consumption is concerned. 
In addition to the quantities of fresh fish consumed in the city, more or 
less are shipped by the dealers to the interior towns and to localities 
along- the coast, including Sau Francisco. Portland is quite a noted 
railroad center, aud naturaliy it becomes a shipping center for :fish 
(canneu, fresh, and pickled) that are sent to the Eastern States. It has 
consid~rable capital investe<f in canneries in Oregon and 'Vashington, 
a large portion of the pack of which is sent through that city, either for 
shipment by rail to the Eastern States or for exportation to Eurove. 

The following tables give some idea of the fish trade of this city: 

(Juantities Will ntlucs of the principal species of fish, etc., received at Portland in 1888. 

Species. 

Salmon, fro;;h* .......................•....••.......•...... 
Halmnn, pit•kh•tl .......................•.•.•.............. 
llrook trout autl salu1oll trout, fresh . .•...••••••.......•. 
Rtur~t·on, fn•>-~!l ....••..•.•.••..•••••••••.••••••••.•••••••. 
Sturgi'Oil, 'alte<l ..................•...•. :-••• ...••••....... 
Smelt, frl'>lh .•••••.•......•...••.•••••••••••.••••••••..••. 
l'ereh, fresh ...............•...•••••.••.••..••.. ------ .... 
Cray1i>~h .......................••••..•••••.• .••...•.••..•. 
O_vsterd, in shell ...........•...•..•••••••••••••.••....... 

Pounds. I Value~ 
728,723 
65, 000 
:).2, 500 

778,424 
186, 200 
150, 000 

2, 500 
14, 32:-i 

1!!0, 700 

$36,436 
3, 250 
1, 562 

11,676 
3, 724 
3, voo 

200 
716 

5, 721 

Total .....•.......•••.•.•.••....•.• _.~--~----------·_ 2,12!S,372106,2~j 

*21G,S!l2 pounds came from tho \Villametto an<l Clackamas Rivers, an<l 511,831 
JlOLUHlt~ from the Columbia. 

Monthly shipments of fresh salmon from the Willamette River to Portlwul, 01'('(10n, 

in 1888 and 1889. 

lllonth. 

April .•...•.............•.•.....•...... 
l\lay ............•.......•.•...•........ 
J 11110 •••••• ·-----. --· ·----· •••••• - ••• - •• 
Octo her .............•.•••............. 
rTovember ...•••.••...•....•••••••••••• 
Dt>coml>er ...•••.••••••..•..•••••..•.... 

Total .•••••.•................... 
,_ 

----.,.-----
1888. 1889. 

Number. \ l'ounds. Number. Pounds. 

5, 632 
2, 44S 

707 
1, 094 

808 
2, 4!S7 

• JOl, 378 
44, OG4 

8, 48t 
1:3,128 

9, 6!16 
29,844 

13, 11u I 2ou, 5!!4 

H, 348 258, 2G4 
2, 526 45, 468 

16, 874 303, 732 
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Quantities of fish and oysters fonvarded to Pm·tland ove1· the lines of the Oregon Railway 
and Navigation Company in l8b8. 

I 

Salmon. I Smelt 0 I-----M_ o_n_th_.____ Sturgeon. (fresh). ~ ysters. 

Number. Pounds. Pounds. Pottnds. Sacks. 
,Tanuary.... .• . . . • • • . . . • . . . .. :16:l 18, 745 1, 400 ................... . 
F e bruary .. . .. • . .. .. • • .. .. .. 1, 998 151, 626 29, 250 14, 250 ......... . 
March .. .. . • . .. .. .. .. .. .. .. . 1, ORB 88, 410 1, 100 2, 000 287 
April . .. .. .. .. . .. . .. .. .. .. .. 2::!4 20, 161 24, 945 332 
May ........................ 304 32,175 37,130 351 
Jnne... ..................... 245 25,425 92, 04fi 
July . .... .. .. .... .... ... .. .. 342 35,130 23,280 164 
August . _. .. ......... ...... 328 32, 313 5, 085 .. .... . ............ . 
September.................. 295 24,092 2, 550 318 
October..................... 278 22,975 37,686 . .. .. ... .. 455 
November . . • • . . . . . . . . • . . . . . 221 18, 807 1 1, GOO - •• - -..... • --- --- ... • 
December ................... ___ 207 _IS, 5~ _4, 960 .:....=...:...:::.:.::.: :..:..:..:.::.:..::.:..:. 

TotaL.................. 5, 793 488, 454 260, 431 16, 250 1, 9v7 

Iu addition to the above the followin2; qua.ntities offish, not tabulated by months, reached Portland 
by the same routes: Salt sturgeon, 43,875 ppunds and 710 barrels; . salt salmon, :!10 barrels. 

The following tables show the extent of the fisheries of that portion 
of the Willamette River included in the preceding discussion: 

Persons employed. 

I 
Country. Nativity. Nationality. 

------------------- - -1----1-----1 

United States . ..... . ................................. . 
United States (Indians) .............................. . 
British Pro>inces .................................... . 
France .............................................. .. 
Germany ............ ............................... . .. . 
Sweden ............................. . ................ . 

Total .......................................... . 

Apparatus and capital. 

Desi11:nation. 

46 
10 

8 
4 
2 

10 

80 

60 
10 

4 
2 
4 

80 

Number. Value. 

-------------------------1---- --------

Boats ................................................... .. 
Gill nets ...........••.....................••.....•........ 

40 
190 

$800 
5, 000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 800 

Products and 1.1alues. 

Species. 

Salmon, fresh ............ . ..................... pounds .. 
Salmon, salted ................................. barrels .. 
Eels, salted ....................................... do ... . 

Qnantity. 

228, 609 
35 
50 

Value. 

$11,430 
280 
500 

Total . . . . . .. . .. . .. . .. . . . .. .. . • .. .. .. . . .. . .. . . . . . . . . . . . . .. .. .. 12, 210 
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IV.-THE FISHERIES OF W ASHlNGTON. 

GENERAL REMARKS. 

The fisheries of Washington, while of less extent than those of the 
other Pacific States, are of great and growing importance. In the sal­
mon and other shore fisheries, and in the canning industry, the State is 
a formidable rival of Oregon, while its vessel fisheries for fur seals and 
halibut contribute to the industry of the Puget Sound region. Differ­
ent phases of the fisberies are shown in the accompanying tables, which 
include figures for the vessels from New England ports that made their 
headquarters on Paget Sound in 1888. and really constituted a part of 
the fishing fleet of this State. 

Persons employe~ in the fisheries of Washington in 1888. 

Fishermen. 

Section. On I On S~o~:~- Total. 
vessels. boats. 

Col urn bia River. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 1, 390 534 J, 937 
ShoalwaterBay ............ . ....................................... . ........ 21l8 125 423 
Chehalis River and Gray 's Harbor.................................. . . ... ... 236 176 412 
PugetSound........................................................ 270 647 141 1,058 

Total ........... . ............................................ . 283 2, 571 976 3, 830 

Nativity and national-ity of persons ernployed in the fisheries of Washington in 1888. 1 

Fishermen. Shoresmen. 
Country. 

Nativity. Nationality. Nativity. Nationality. 

United States .. ........................ : ....... .. 
United States (Indians) ...................... ' .. .. 

837 1, 635 104 104 
612 612 ................ ................... ·-· 

British Provinces . . ............................ . 40 26 2 2 
South .America ................................ .. 6 6 .................... ....................... 
Austria ...................... ................... . 44 23 ................. ..................... 
France ........................................ . 2 2 .................... ...................... 
Germany ....................••.................. 
Greece ........ . ................................. . 
Italy ........................... ................. . 

ff{~i~~~:.~_:_: :_:_:::_:_:_:_:_::::::::::::::: :::::::::::: 
13 2 ...................... ........................ 
53 . 30 . ................ ........................ 
69 51 ................. ......................... 

287 109 ................... ........... ·- ....... 
26 16 ............. ....................... 

339 156 ................... ........................ 
Sweden ........................................ .. 520 180 6 6 
China ........................................... . 1 1 864 864 
Japan ..................................... . ··· 5 5 ...................... .......................... 

Total .....•...••... -. . . . . . . . . . . . . . . . . . . . . . . . 2, 85! 2, 854 976 976 

234 
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Appm·atus and capital cmployecl in the fisheries of Washington iH 18SR . 

Section. Gill nets. 

.Apparatus of Ca]lturc. 

Seines. \Veirs an<l 
pound nets. 

Salmon 
wheels. 

----- - ------~~ Value. No. f Value. No._\ Value. No. I Value. 

------
Valit(, of 
of tninor 
appara-

tus. 

Columbia River . . . . . . . . . . . 765 $138, 300 23 i$24, 900 68

1 

$G4, 700 15 $45, 287 
SboalwaterBay........... 108 14,8ii0 .•.... .....•. 42 22,000 .•••.. 

1

........ $8i5 
Chehalis River and Gray's 

Harbor.................. 170 23,375 . .. . . . . . • . . . . . 37 25, 900 . ...................... . 

Puget::~;d_::::::::::::: 1,~ ~~-;,~;.;~ 1::-~~~ ~~~~~.~ 

Section. 

Vessels. Boats. Other property. 

Value of 
Net 

No: ton­
nage. 

V 1 f land, C 
Valui). :u~fit .. No. Value. buildings, :tl"h 

accesso- capital. 
ries, etc. 

Total 
capital 

im·ested. 

------------1-- ----------------------- - ---

Columbia River ........... 3 64.05 $17, 000 $2,020 516 $87, 680 $203,220 $340,000 $923,107 
Shoal water Bay ........... 
Chehalis River and Gray's 

...... ............. ·-·-- · 187 ]9,415 43,000 55,000 155, 140 

Harbor .....•..........•. ·--· ----·--· ............ 85 10,125 44, 000 70, 000 173,400 
Puget Sound .............. 14 688.68 54,600 29,500 414 28, 660 43, 00\J . 68, ouo 205, 750 

-- ----------------------- ---
Tot.al .•.....•••...... 17 752.73 71, 600 31,520 1, 202 H5, 880 333, 220 533, 000 1,517,397 

Products of the fisheries of Washington in 1888. 

I I 
Chehalis River 

Columbia River. Shoalwater Bay. and Gray's 
Hat·bor. 

Puget Sound. 
Species. 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
---- -,..-- -----1------- - - ------ ---- -------

Fish. 

Cod, fresh ....... pounds ........................................................ 239,400 
Halibut, fresh ...... do ......................................................... . 920,000 
Hnlibnt, salted ..... do ........... -- . . - ...... ...... -- ................. -·-1 · .. . . .. . 300,000 
Salmon, fresh ...... do .... 9, 725,586 $504,903 1, 755, 000 $52, 650 2, 775, 000 $83,250 1, 930, 2fl0 
Salmon, salteil ...... do.... 27,900 1,395 .•••••.•. . .....••..•.•.•............ 106,000 
Other kinds, fresh .. do .................. . ..................... .. ......... . ....... 1, 135, 200 

$10, 820 
21,800 
10, 100 
41,005 
:!, 410 

33, 775 

Total ................ 9, 753, 486 506, 298 1, 755, 000 52, 650 2, 775, 000 83, 250 4, 630, 850 120, 910 

Marnntals. = ===- _ 1======= 
L<'ur-seal pelts ... number.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 5, 351 29, 458 
Sea-otter pelts ...... do. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 3, 4 50 

;;E~~~;~~;;~;: ::;·;;;· ;:;;-;;;: :; ___ :::; :; :J ;_::;_;_: ::;;;;1 ~0~:;; I. ·::;;; 
Oysters ............ . do ....................... 3,276,200 6;:,,524 .•...•••.. . ••.... . 790,000 21,0J0 
Sbrimps ..•.••...... do.... .......... ......... .......... ........ ....••.... ....... . 5,000 500 

---·------------------·---

Do:::::.:~.~::::.:n:: :_:_::: .- ~~~ := .: a,,0,-'00 OO, 5)' c: •• : •• •-• -10,000 I 

2
:· :~ 

Grand totaL....... . . . . . . . . . . . 506, 298 .•••••..•. 118, 174 1-..•... __ . 83, 250 . . .•... _. . 183, 138 

• 
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Snrnmary of the producl8 of the fishNics of TVasltiugton. 

Species. Quantity. Value. Species. Quantity. Value. 

----------1------- -

Fish. 

CMl, fresh_ ....... pounds __ 
Halibut, fresh ....... do .. .. 
Halibut, salted ___ ... do ... _ 
Salmon, fresh ....... do ... . 
Salmon, saltefl ______ .do ... _ 
Other kinds, fresh ... do .. .. 

239,400 
920,000 
300,000 

16, 185,836 
133,900 

1, 135, 200 

$11), 820 
21,800 
10,100 

681, 808 
4, 805 

33, 775 

Othe1· p1·oducts . . 

Fur-Eteal pelts .... number -- 5, 351 $29, 458 
Sea-otter pelts -. - - . _ do- -.- 30 3, 450 
Crabs ............... do.... 7, 500 .

1 

570 
Clams ........... pounds.. ROO, 000 3,200 
Oysters ............. do.... 4, 066, 200 86, 574 
Shrimps _ ........... do.... 5, 000 I 500 
Dogt1sh oil ....•.. gallons .. __ 10, 000 __ 4, ooo 

Total .. .. . . .. .. .. . .. . 18, 914, 336 763, 108 
TotaL ............................ 1 127,752 

Grand total ...••......... _ _ .......... ·I 890, 860 

Statist·ics of the salmon-canning industry of Washington in 1888. 

Salmon used for Canned salmon 

Location of canneries. 

canning. placed on market. 
No.of No.of l-----·~----1----~---
canner- factory Price paid I 

ies. hands. Pounds. to fisher- Cases. Value. 
men. 

Columbia River......................... 10 534 9, 419, 670 $490,607 144,918 $869,508 
ShoalwaterBay .......................... 3 125 1,575,000 47,250 22,500 129,375 
Gray's Harbor and Cllehalis River....... 4 176 2, 775, 000 83, 250 37, 000 2U, 750 
Puget Sound . .. .. • .. .. . .. .. .. .. .. . .. • .. . 4 141 1, 538, 250 26, 665 21, 975 126, 356 

Total ............................. _ -21-976 15, 307, 920 ~~~ 77:!. 226, 393 1, 337, 989 

45. FISHERIES OF· THE COLUMBIA RIVER. 

These fisheries have been so fully di8cussed elsewhere that it is not 
necessary to further allude to them. In order that the relative impor­
tance of the fisheries of the two States may be better understood, how­
ever, it is deemed advisable to show in the following tables the extent 
of the fisheries of Washington on the Columbia. 

Persons employed. 

How engaged. No. 

Vessel fisheries .................................................... _ 13 
Shore fisheries ............................. _........................ 1, 390 
Canneries........................................................... 534 

Total......................................................... 1, 937 
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Nativity aud nationality of pel'sons employed. 

FiAberrnen. 
Shoresmen. 'l'otal. 

On vessels. On boats. 

Country. ~ ~ 
.& c;; -& ";,; Jt~ 
-~ >=l :E >;l 

0 -~ ~ ~ n 
~ ~ cij cij 

~ z z z ,z 
------1 

United States................ 12 12 419 1,016 52 52 
U1dted States (Indians).................. 50 50 
Britishprovincials . .......... ...... ...... 20 15 .......•.... 
Austria...................... ...... ... .. 44 23 .......... .. 
France................................... 2 2 .......... .. 
Germany..................... . ... . . . .. . . . 9 2 ........... . 
Greece ... ~................... ...... ...... 46 23 .......... .. 
Italy......................... ...... ...... 6 6 ........... . 
Norway.................................. 214 6U •••••••••••• 
Russia....................... . . . . .. . .. . . . 233 93 ........... . 
Sweden.................................. 338 9! .......... . 
China........................ 1 1 ................. 482 482 

t1ppa1·atus ancl capital. 

Dosignation. No. 

Vessels (tonnage, 64.05)................................. 3 
Outfit .................... __ ........................ . . __ . __ __ 

Boats . .. .. . .. . .. . .. .. .. .. . .. . .. .. .. .. .. . . . .. .. . . . .. . .. . 516 
Seines . .. .. . . .. . .. . .. . .. .. . . .. .. .. .. . . .. .. . .. . . . . . .. .. . . 23 
Gill nets . .. .. . . .. .. . .. .. .. . . . . .. . .. . . . .. . .. . .. .. .. .. . . .. 765 
Pound nets............................................. 68 
Salmon wheels.......................................... 15 
~bore property and accessories ................................ . 
Cash capital .................... : .............................. . 

Total .................................................... . 

Products and values. 

483 
50 
29 
44 

2 
9 

46 
6 

214 
233 
338 
483 

Valne. 

$17, 000 
2, 020 

87,680 
24, 900 

138, 300 
64,700 
45,287 

203,220 
340,000 

923, 107 

1 

________ s_p_e_cl_·e_s._______ Poum1s. I __ Value. 

Salmon, fresh and canned........................... 9, 725, 586 $504, 903 
Salmon, pickled.................. . . .. .. .. . . . .. .. .. .. 27, POO 1, 395 

Total . . . . . .. . . .. . . . .. .. .. . .. . .. . . .. .. .. .. . .. . . 9, 753, 486 506,298 

46. FISHERIES OF SHOALWATER BAY. 

1, 080 
50 
15 
23 
2 
2 

23 
6 

66 
93 
94 

483 

This body of water is inclosed on the west by a long, narrow sand 
spit thrown up by the action of the Pacific tides, extending from the 
heacl 1"' "' of the Columbia River entrance (Cape Disappointment) to 
Leauuetter Point, at the mouth of Shoal water Bay. 'fhe spit varies in 
width from~ to 1 mile, and is about 17 miles long. The bay proper is 
about 24 miles long, from north to south, and from 3 to 5 miles wide. 
It is located in Pacific County. The bay is shallow, excepting in the main 
channel, and in many places extensive sand-bars and mud-flats are to 
be found. In the southern part, near the eastern shore, is a large islet, 
known as Long Island. Eight rivers flow into the bay. Bear Hiver is 
located in the extreme southeastern part of the bay; Nasal River is 
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next on the east side, and opposite Long Island; the North and South 
Nemnr Rivers occur next, a few miles north of Nasal River; the Palnx 
River enters the bay opposite Leadbetter Point, and the Whilapah River 
is situated in the northeastern part of the bay. On the north are the 
North and Cedar Rivers. 

Fishing cente1·s.-Bay Center, on the eastern side of the bay, near the 
mouth of the Palux River, is the principal center for the shipment and 
distribution of the local fishery products. .At this point the major 
part of the oyster trade is carried on. Small sloop-sailboats bring oys­
ters from the beds on the bay and temporarily deposit them in racks 
and cribs at this town until want~d for market. Some yeara ago Oys­
terville enjoyed a monopoly of this trade, but the center of activity is no 
longer located there. .A few other points on the bay also have oyster 
interests of small value. 

Importance of the .fisheries~-Salmon and oysters are the only objects 
of fishery commerce of this bay. The products of the salmon fishery in 
1888 amounted to 1, 755,000 pounds, valued at $52,650, or an average of 
$355 per man engaged in the fishery that year; 148 fishermen were em­
ployed, who used 108 gill nets, 42 pound nets, and 54 boats; the whole 
value of apparatus being about $41,000. The taking of oysters is still 
the most important industry in the bay, so far as the value of the prod­
uct is concerned, although it is surpassed by the salmon fishery in the 
amount of capital invested. The total output of this fishery in 1888 was 
32,762 sacks, valued at $65,524; it employed 150 men, who used 23 
sloops, 6! bateaux, and 49 rowboats, the whole having a value of 
$14,920. 

::,pecies, seasons, etc.-The following species of fish occur in the bay 
and its tributaries in proper season: Salmon, salmon trout, mountain 
trout, flounders, tomcod, porgies or perch, sardines, smelt, herring, 
soles, skates, and sturgeon. About 80 per cent. of the catch is the silver 
salmon ( 0. kisu,tch), while the quinnat or "black '7 salmon ( 0. chouicha) 
comprises alwnt 20 per cent. of the yield. The former speciea weighs 
from 8 to 16 pounds, averaging 12 pounds, and the latter from 14 to 50 
pounds, averaging22 pounds. The silver salmon are found from October 
to December, spawning during the months of November and December. 
The quinnat salmon occur from August to October, being most abund­
ant from the first to the middle of .August. A few steelheads (S. 
gairdneri) and humpback salmon ( 0. gorbuscha) are sometimes taken. 

Of shellfish, there are found oysters, and razor aud soft-shell clams. 
Fishing grow~ds.-The fishing grounds are located in all sections of 

the bay. Salmon gill nets are set across the entrance to the bay and 
at other available sections. Pound nets, 42 of which were in operation, 
are generally located in the rivers.* Nearly all the natural oyster beds 

"*No cbarts of Shoal water Bay were available of a scale sufficiently large to permit 
the location of the ponnd nets. For the same reason the defi,nitio~ upon the map 
1>f many other iutere ting data ha<.l to b omitted, 
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are in the vicinity of Long Island. The artificial or transplanted bed 
are on the west side of the bay, near Oysterville, and on the east side, 
between the mouths of the Palux and Whilapah Rivers. Clams are 
found at different points along the west shore of the bay. 

Fishermen, la,y, etc.-The salmon fishermen receive 60 cents apiece for 
quinn at salmon and 30 to 33 cents each for silver salmon; this is alwut 
3 cents a pound for the fish as they come from the water. The earnings 
of the oystermen are governed entirely by the quantities taken and the 
demand in the market. 

Apparatus, boats, etc.-The gill nets, pound nets, boats, etc., are essen· 
tially the same as those already des~ribed for other localities • 

.JJ[ethods.-The methods of fishing for salmon, both by pounds and gill 
nets, are practically the same as on the Columbia and other points along 
the coast. 

The oysterindustry.-Shoalwater Bay is celebrated on the Pacific coast 
for its oysters, which occur abundantly there on natural beds. For a 
number of years the oyster supply of San Francisco was obtained solely 
from this source. Since the eastern oyster was first successfully trans­
planted to beds in San Francisco Bay, however, .the importance of the 
Shoal water Bay oyster fishery has steadily declined in about the same 
ratio as ihe importation of Atlantic oysters has increased. 

The oyst'ers are small, and have a strong fl.a.vor that makes them ob­
jectionable to an uncultivated taste, but nevertheless they are highly 
prized by the natives of the coast. The most extensive natural oyster­
beds on the west coast are in this bay, mostly in the southern section in 
the viciuity of Long Island. By referring to the accompanying chart, 
(plate XLI) it will be seen that a number of cultivated or transplanted 
beds are marked. The transplanting of oysters from the natural to the 
cultivated beds has become necessary because the bottom of the bay 
near the natural beds is rapidly filling up with vegetable growths, and 
many areas which were once profitable oyster grounds are now worth~ 
less. Natural oyster beds are protected by law between June 15 ancl 
September 1, during which time the light demand in the markets is 
supplied from planted beds. Oysters can not be taken from the natural 
beds during the close season; but private beds can be worked by their 
owners, and are also protected by law. 

In the oyster fishery the methods are somewhat similar to those in 
vogue in San Francisco Bay. During the warm months oysters are 
taken by hand from the beds, which are exposed at low tide. In the 
winter they are gathered chiefly with tongs. While the tide is in, or 
high, large bateaux are towed to the oyster beds and anchored, where 
they ground at low tide. The men then gather the oysters from the 
uncovered beds, and cull and load them on the scows. When there is a 
sufficient quantity on the craft, they are towed to the home station, where 
the oysters are unloaded into ''live-cars" until ready for market or 
shipm~pt, Sometime§ t4e bwte~ux are sailetl f\ICfO§S tlle bay wttb t4ei+ 
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freight, but commonly they are towed by the oyster sloops if tlle wind 
is light. 

\Vhen the oysters arrive at the shipping point they <"tre transferred to 
large cars anchored near the dock, and are also put in bins under the 
wharves. These bins are so arranged that the water coYers the oysters 
at fnll flood and uncovers at low tide. Oysters are shipped to supply 
orders, and are sent to market in sacks holding about 100 pounds each. 

The sloop boats employed in the fishery take the catch to the southern 
end of the bay, where it is transferred by team overland to Ilwaco, on 
the Columbia River, a distance of about 7 miles. Here it is placed on the 
steamer for Astoria, whence it is reshipped to Portland, San Francisco, 
and other points. There is a railroad between Ilwaco and a point about 
3 miles south of Oysterville. Were it not for the large freight charges 
over this line the products of the oyster fishery could well reach market 
in a much less time than is required at present.. The fishermen find, 
however, that the few hours gained by the latter method are not suffi­
cient to compensate for the additional expense. 

&tlmon canning.-Thcre were four salmon-canning establishments 
located on Shoal water Bay and lts tributaries in 1888: One at the 
month of North H.iver; one 8 miles inland from the mouth of the Whil­
apah River; another at Bay Center on the Palux Hiver; and the fourth 
at the southern extremity of Long Island. The last-mentioned estab­
lishment was idle in 1888, although operated in 1887. The three can­
neries packed 22,500 cases in 1888. 

The statistics of the fishery industry of Shoal water Bay in 1888 are 
as follows: 

Persons employed. 

Country. ----
Fishermen. Factorymen. I 

Nativity. Xationality. i Na~vity. Nationality. 

United States.......... 14! 168 I 15 15 
United States (Indians) 113 113 ......................... . 
Russia................. 19 9 ......................... . 
Sweden................ 17 8 ......................... . 

~~l~~i~::::::::::::::: ...... ···-r ::::::::::::::1:::::: ::~~~: :~~~~: ::::~~~: 
-- 2!)81 ___ 298 -- l~5 --- 125 

Apparatns ancl capital. 

1 

_______ n_-:_s_ig_n_at=io~n--~~------- i~~ Value. 

Boats .... _....................... .. . . . . .. . . . . . . . . . . . . . . . 187 $19,415 
Pound nets ......................................... _... 42 2~, 000 
Gill nets ......................................... ...... 108 lcl., 8.j0 
Oyster tongs............................................ 175 875 

~~:~·;:;:{::: :::::::::::::.:::::.:::::::::::::::.:::: ¥~ ~~ 
~~'Iucludin~ ~12,0001 th(} value of a salmon cannery temporarily idle in 1888, 
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P1·odu.cts. 

I Brum~n ••.••••••••.. 

8

.P'~"----·· ...... pound• ~~::.·::I v;::oo I 
f

Oysters ................................... :·--·do .... ~~~~--65,524 \ 
Total.......................................... 5,031, 200 118,174 

Salmon canned .. _. _ ...................... - .. cases. -122,50()1 ~9,37'5 

47. FISHERIES OF GRAY'S HARBOR AND CHEHALIS RIVER. 

Gray's Harbor is located between 46° 02' and 47° 02' north latitude, 
and 123° 50' and 124° 10' west longitude. It is the second largest bay 
on the coast northward from Cape Disappointment, and affords an ex­
cellent harbor. Unlike Shoalwater Bay, it receives quite a large river 
(Chehalis), the main and eastern branch of which has its sonrce in the 
westernmost flank of the Cascade Range, while another tributary rises 
near Olympia, at the head of Puget Sound. There are several smaller 
branches which stretch behind Shoalwater Bay and reach within 12 
miles of the Columbia River. 

The harbor is divided into two parts, known as North and South 
Bays. John's _Bay is a small body of water inclosed on the west and 
south by a sand spit which forms Point Brown, the northern headland 
of the bay. The Chehalis River empties into the harbor directly east 
from the entrance of the bay. In addition to the Chehalis there are 
the N euskahl, John's, and Elk Rivers on the south shore, and Kishkah, 
Hoquiam, and Humptulupus R.ivers, and Chenois Creek on the north 
side. 

Until recently the harbor was of little importance commercially, an~ 
attracted but slight attention. At present, however, it is coming into 
prominence and many new towns are being located on the shores of 
the harbor and Chehalis River, among which may be mentioned Ho­
quiam, a village of several hundred inhabitants at the mouth of the 
river; Aberdeen, 2 miles above, with 1,300 people; and Montesano, 13 
miles up the Chehalis River, with a population of 1,500. Each of 
these has practically sprung into existence in the last 5 years, the 
rapid growth of the region being due to the stimuls,ting influences of 
existing and pl'Ojected lines of steamboats and railroads. 

Fishing centers.-There are no fishing centers of importance on the 
bay. Aberdeen is, perhaps, the principal center, because of the location 
of two canneries there, and Montesano has one canning establishment. 
But while neither has attained marked prominence, they doubtless have 
important possibilities for the future. 

Irnportance of the fisheries.-There is no commercial fishing in this 
region except during ~\.ugust, September, October, and November, 
when salmon are captured to supply the packing establishments. Aside 
from ~a1mQn, the only fi~hery interest& a;re those maintained on a small 
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scale by a few straggling Indians, who occasionally bring :fish into the 
villages; but the variety and abundance of :fish, and the fast-growing 
towns not far distant afford a prospective opportunity to est4b1ish a 
profitable :fish trade. 

Species, seasons, etc.-Three varieties of salmon frequent Gr~ty's Har-
1.tor1 the quinnat, silver, and steelhead. The quinnat salmon is present 
from July until October; the silver from about the middle of September 
until November, and the steelhead from December until May. In ad­
dition to salmon, there· are salmon trout, mountain trout, perch, tom· 
cod, sturgeon, sardines, and several species of the Vatostomidm. On the 
banks outside the harbor are caught orange rock-cod (Sebastichthys pin­
nigeT), red rock-cod (S. ruber), halibut, etc. Two varieties of shellfish 

· are also very abundant on the mud flats-the eastern soft-shell clam 
(Jlya arenaria) and the razor clam (Siliqua patulc~). 

Fishing grounds.-The gill-net grounds are mostly in the various chan­
nels of the bay and in the river. Pound nets are located at several 
points, the greatest number being along the river between Aberdeen 
and Montesano. The deep-sea banks are located outside the harbor 
heads about 10 miles offshore, in a north westerly direction from the 
whistling buoy off the entrance. 

Capt. John Reed reported that often when waiting outside the harbor, 
to tow vessels in, on or near the fishing bank, he has caught a fine lot of 
fish. Frequently halibut are taken, and on one occasion 22 were caught 
in a few hours' fishing with hand lines over the rail; the largest weighed 
87 pounds. There is a depth of 30 fathoms of water on the bank, with 
a gravelly and roch.y bottom. 

Soft clams are found in abundance on beds on both sides of the river's 
mouth west of Hoquiam. Razor clams occur in the mud flats in North 
and South Bays. 

Fishermen, etc.-In the fall a number of fishermen from the Columbia 
River go to the Chehalis to fish for the canneries there. The gill-net 
fishermen of the river are mostly foreigners, but the men who tend the 
pound nets are chiefly Americans. 

Apparatus and boats.-The apparatus employed in the fisheries of 
Gray's Harbor consists of pound nets and drift gill nets. Owing to the 
fact that the early run of salmon in the harbor and river is composed 
of individual fish of nearly double the size of those constituting the fall 
ruu, two kimls of nets are required. Pound nets of a very expensive 
type are in use on the Chehalis River. Their average value in 1888. 
was $700. The number employed that year was ;)7, so that the capital 
invested in pound nets alone was nearly $26,000. Two kinds of boats 
are employed in the fisheries. The majority are of the flat-bottomed, 
sharpy type; a few of the Columbia River salmon-boat style are also 
used. 

Disposition of the products.-.All the salmon captured in the bay and 
river in gill nets alHl pounds are utilized at the packing establishments 

H. Mis. 274-16 
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for canning purposes. Other species are not sought. There is some 
desultory fishing by Indians. 

Snlmon canning.-There are four canning establishments located on 
the river: Two at .Aberdeen, one a few miles above that town, and the 
fourth at Montesano. In 1888 the four factories gave employment to 17G 
factory hands and utilized 2, 775,000 pounds of fresh ~Salmon, valued at 
$83,250, the canned product aggregating 37,000 cases. 

The following tables exhibit the extent of the fisheries of this region 
in 1888: 

Persons ernployed. 

l!'isherm cn. .Factorymen. 
Country. ---- -- - - -

~tivi~ I Nationality. Na~~Y· j Nationality. 

United States . .. . .... . 105 152 21 21 

~~~r.:t~~,~~t'~":'! tl 1 :~ :::::::: :::: :::::::::::: 

~~~~.~:::::::::: :::::: . -- ... ~~ ... ·I· ..... -~~ ..... ····iss·· ·· · ···· ·i55··· ·· 

__ Total.~-. !~ I 236 176 176--

Apparatu,s and capital. 

- - -------;--- - - - -

_ _______ D_es-ig_n_at-io_n. No. ! _ Valu~~ 
Boats . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . 1>5 1 $10, 1251 
Pound nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 37 25, 900 
Gill uets ............................................... 1 170 23, 375 

1 Shore property ....................................... - ~ -- ... -- I 44, 000 1 

I 
Cas h capital ............................. · ...... · · .... · -=-:..:.~~ --70, 000 I 

Total . . .. . . . . . . . . . . . . . . . . . . ... . .• . . . . . . . . . . . . . . . . . . . . . . . . 173, 400 

---------

Products and 1•alues. 

Species. Quantity. Value. 

Salmon ................................ . ... ponn!ls. . 2, 775,000 

Sa\m::~~o~ed:: ::::::::: _ ::-::: :·_::::::::_-:a::::: _____ 37: 00' I 

48. FISHr~RIES OF THE QUINIAUL'r RIVER. 

$83, 250 
212, 750 

296, 000 

This small stream is in Chehalis County, and empties into the Pa­
cific 3 miles northwest from Point Grenville and 1 mile east of Cape 
Elizabeth. It auounds in salmon of sevt>ral varieties which begin to 
run in January and continue until the lat~·~r part of November. The 
first run is said to be that of the quinnat salmon, but it is more than 
probable that the species is the blueback ( 0. nerka). The salmon which 
appear in the fall are known as the "ulack salmon," which, on account 
of their size, are thought to be the quinnat. 

Xhe river is included within tlw -precincts of the Qniniault In<liat 

\ 
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Reservation, and, although attempts have been made to locate can­
neries on it, none but Indians are permitted to fish in the river; they 
catch a large quantity of salmon and prepare them for winter use. In 
1888 there were about 300 men, women, and children on the reservatior:. 

Sea otters were abundant near the mouth of the river in early days, 
but they have been bunted nearly to extermination. 

49. FISHERIES OF THE QUILLIHUTE RIVER. 

The Quillihute River is located in Clallam County within the limits 
of the Quillihute Indian Reserve. Its length is about 30 miles. There 
is a run of salmon from August to November, from which the Indians 
derive their principal article of food for the winter. In 1888 there was 
a population of 252 Indians living on the reservation. These Indians 
also engage in whaling during the summer; nine fin back whales were 
captured in 1888; these were cut up and smoked for food. The catch 
is wholly for home consumption and has no commercial importance. 

50. FISHERIES OF PUGET SOUND AND VICINITY, INCLUDING THE 
STRAIT OF JUAN DE FUCA.~ 

Geographical features.-From the standpoint of the fisheries, this 
region seems to have exceptional geographical advantages. The broad, 
deep Strait of Juan de Fuca, which separates the northwestern part of 
the State of Washington from Vancouver Island, affords an excellent 
entrance from the Pacific to Puget Sound and 'Vashington Sound, as 
well as to the Gulf of Georgia, of which there is only a small portion 
within the boundary of the United States. At the western extremity 
of the strait, on the Washington side, is Cape Flattery; from this to 
near the entrance to Puget Sound the land is generally bold and high, 
with stretches of low, sandy beaches or long spits, but, except at Port 
Angeles, there are no fairly well-sheltered and safe harbors. 

Puget Sound is one of the most remarkable waterways in the United 
States. Its deep and well-Aheltered channels extend long distances 
inland, winding around many peninsulas and among numerous islands 
of greater or less extent (one of the latter being 30 or more miles in 
length), thus affording easy communication to an immense coast area. 
There is no lack of good harbors where fishing fleets may lie in safety, 
and also where curing and packing houses may l>e established whenever 
occasion calls for it. This region is comparatively near the Alaskan 
fishing grounds, and important halibut banks are in the vicinity. The 
towns on the sound are rapidly growing in population and importance, 
and considering the present transportation facilities and the probable 
extension of railroad communication in the near future, this is a specially 

"Reference is made to the map, plate XLIII, for a clear understanding of this region, 
so far as the configuration of the coast and the extent of Puget Sonncl. and adjacent 
waters are concerne(l , 
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favored region for prosecuting the sea fisheries of the Pacific. Indeed, 
Puget Sound, Washingto.Q. Sound, and the Strait of Juan de Fuca are 
valuable fishing grounds, which will be referred to at greater length 
elsewhere. 

The channels and h~bors of Puget SounO. are generally deep and 
unobstructed; but in some sections at the head of the sound, 11otably 
at Olympia, Commencement Bay, Nisqually Beach, and a few other 
places, the water is generally shallow, and in somo cases navigation is 
impracticable near the shore except by small boats or flat light draft 
vessels. It is not uncommon for large areas of shallow flats to uncover 
·at low tide .. The land is much diversified fn appearance. As a rule, it 
is high and broken, with ranges of mountains and several high peaks a 
short distance from the coast. Along the shores, however, are broad 
stretches of gently rising plateaus. The islands are generally rather 
low, but in many places the coast is fringed wit}l low hills, varied by 
small valleys and frequently with steep headlands next the water. 

Fishing centers.-The fishing centers of this region, mentioned in the 
order of their importance as such, are Seattle, Port Townsend, Tacoma, 
Neah Bay, Dungeness, and Olympia. 

Seattle is a city of about 30,000 inhabitants. It is largely interested 
in waritime commerce, especially in the coal and lumber trade, and is 
the most important fishing center on Puget Sound. In 1888 it had a 
fishing fleet of six vessels (all schooners), with an aggregate tonnage of 
426.36, engaged in pelagic sealing. Two schooners from Gloucester, 
Massachusetts (the Moll·ie Adams and the Edward E. Webster), which, in 
addition to pelagic sealing, were engaged a portion of each season in 
halibut fishing, made their headquarters here in 1888 and 1889. In the 
latter year a San Francisco vessel was chartered by Seattle parties and 
employed in the halibut fishery. In addition to sea fisheries, Seattle 
has important interests in the salmon industry. Besides the canning 
of salmon, it is the principal shipping point of the region for frozen 
salmon that are sent East by rail. The market fishery of Seattle is of 
much less consequence than might be expected, taking into considera­
tion the advantages for catching fish, the growth of the city, and the 
facilities for shipments. 

Port Townsend is a thriving town, with an estimated population of 
5,000 or 6,000. It is situated nea,r the junction of the Strait of Juan de 
Fuca with Puget Sound, and for this reason has been termed the ''Key 
City." So far as the proximity of the sea-fishing grounds is concerned, 
it is somewhat more· favorably situated than Seattle, but it lacks the 
railroad facilities of the latter, and is to that extent at a disadvantage 
as a fishing port. It has an excellent harbor, and doubtless will soon 
have railroad communication with the interior. 

The fisheries of Port Townsend are yet confined to a limited amount 
of pelagic fur-sealing and some boat and shore fishing to supply the 
local market. In addition to this, one New England schooner (the 
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Oscar awl Hattie, of Swampscott, Massa.clmsett~), which engagetl in the 
salt and fresh halibut fishery, made its headquarters there in 188!). 

Tacoma is an important railroad terminus, of ~5,000 inhabitants, situ­
ated about 20 miles south of Seattle, near the head of P"uget Sound. It 
is largely interested in general commercial pursuits, among which lum­
ber and shipping take precedence. The .fishing interests are of con­
siderable importance, and a large variety of .fish is shipped from here 
to supply towns in the interior. 

Neah Bay is located near Cape Flattery. Here there is an Indian 
reservation for the Makah tribe, which had a population of 484 in 1889. 
The Indians depend almost entirely upon the .fisherie .. for a livelihood. 
Three small vessels, aggregating 80.57 tons, .fished from Neah Bay in 
1888, and there was another whicll was idle during that season, but 
employed the following year. All these were engaged in pelagic fur­
sealing. The place is noted for the large number of dugout canoes em­
ployed in the fisheries, over 200 being owned there at the time Wilcox 
visited the bay. 'fhere are also curing houses, which will be referred 
to elsewhere. 

Dungeness is located 1'7 miles west of Port Townsend; the harbor is 
poor and the place is of no great importance. A few Indians live in 
the vicinity and catch salmou chiefly for their own use. One small 
schooner of 49.62 tons made the place its headquarters while engaged 
in the fur-seal fishery in 1888. 

Olympia, the capital of Washington, is at the head of steam naviga­
tion at the southern extremity of Puget Sound. It is clliefiy engaged 
in manufacturing enterprises; its fishing interests are inconsiderable, 
consisting of clams dug for local use and a small oyster fishery. 

lfishennen,jactory hands, lay, etc.-A large majority of tile .fishermen 
are engaged in the coast or shore fishery. They are very cosmopolitan, 
representing eleven countries in addition to Indians. In 1888 there 
were 017 fishermen, of which 287 owed allegiance to tile United States, 
in addition to 434 Indians of the Makah tribe. Among the white .fisher­
men classed as citizens of the United States are those fishing from 
Pnget Sound on vessels owned in New England, but which for the time 
being were a part of the fleets sailing from Seattle and Port Townsend. 
The personnel of the canning factories of Puget Sound is essentially . 
the same as that on the Columbia River; a few white men are emplosed 
for superintendents, but the majority of the operatives are Chinese. 
Reference is made to the lay, wages, etc., under the heads of the dif­
ferent fisheries. 

Species, abundance, seasons, etc.-Whales, chiefly the small sharp-head 
finner (Balmnoptera davidsoni Scammon) are found off Cape Flattery 
and at the entrance of the Strait of Juan de Fuca, where the Indians 
improve every opportunity to capture them. 

The fur seal ( Oallorrhinus 'ltrsinus Linn.) is one of the most important 
objects of the fisheries of Puget Sound. It arrives oft' Cape Flattery in 
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the spring, and is followed from there, in its migrations northward, 
until it reaches the waters of Bering Sea. The fur-sealing season was 
formerly from early in March (or possibly in February) until June; it 
is now continued much later. The sea otter is occasionally taken by 
the crews of the sealers. 

Flounders of several varieties occur in the waters of Puget Sound 
and vicinity; they can be taken at all seasons, and constitute quite an 
important item in the fish trade at Seattle. The largest species is P. 
stellatus Girard, which is common and abundant in the vicinity of Cape 
Flattery and Neah Bay during summer. "The other varieties are known 
by the common names of large-eyed :flounder, large-scaled :flounder, 
hook-toothed ~ounder, long-finned :flounder, short-finned flounder, 
bastard turbot, spine-cheeked turbot, black-tailed sole, black-dotted 
plaice, and other varieties of the small :flounder family which are sold 
as sole. * * * They are very plentiful, and are rea~ily taken with 
trawl nets, so that a supply can be had at any time."* 

The halibut (H. hiypoglossus) is, next to salmon, the most important 
species of fish in this section. During a large part of the summer 
season it is abundant in the vicinity of Cape Flattery, but frequently 
has to be sought at a more distant locality. 

Cod (Gadus morrhtta) and cultus-cod ( Opltiodon), which is most com­
monly called "cod" here, occur in various parts of the sound and 
strait. They are reported to be most plentiful in February and March. 

Herring occur at all seasons of the year, and are generally abundant. 
In a letter written~to Professor Baird by J.P. Hammond and published 
in the American Angler, December 18, 1886, the following statement is 
made: 

From 1869 to 1877 it was not an uncommon occurrence for us to catch from 200 to 
300 barrels of herring in a night, but since 1877 they have been growing less in num­
ber, until now the largest night's work is about 20 barrels. 

The big red sculpin ( Scorpmnichthys marmoratus) is alHo called "rock­
cod" by the fishermen. It occasionally attains a weight of 10 or 12 
pounds, and is considered a good food-fish. 

Rockfish of various species, mostly of the genus SebasUchthys, occur 
at all seasons. There are nearly the same varieties of rockfish here as 
at San Francisco, and they need not be discussed in tllis connection. 

The black bass (S. melanops) is taken chiefly during July and August 
in the vicinity of Tacoma .. 

Percll (Damalichthys) and tomcod (Microgadus) occur at all seasons 
and are often abundant; but the latter species is not an object of 
capture. 

Here, as at many other points on the Pacific coast, the salmon is the 
principal object of fishery. The following are the most important 
species tak~n in Puget Sound: Humpback ( 0. gorb~tscha), silver ( 0. 

*James G. Swan, in Portland (Oregon) Journal of Commerce, November lil, 1884. 
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kisutvft)~ and "jack" or ''tyee" (0. clzouiclw), whieh is the quinnat or 
king salmon of California, and the Chinook of the UolumlJia. The 
red salmon ( 0. nerka), called the ''sockeye" here, is the most almndant 
species at the northern part of this region, where also the steelhead 
occurs in small numbers, according to Mr. W. H. Kirby. 

The jack salmon is the first to appear each season. It begins to run 
about the middle of August and remains in these waters until October, 
appearing singly or in schools. ·rts average weight is 11 pounds. It is 
stated that on some of the rivers of this region~ particularly the Skagit, 
this species will average 20 pounds in weight, while the maximum 
often reaches 50 pounds. 

The silver salmon does not arrive before September, a11d usually re­
mains until about the first week in November. Its average weight is 
about 7~ pounds. 

The humpback salmon, or" haddoh," is found from July 15 to August 
15. This species is not very abundant, and is comparatively un~mpor­
tant from a commercial standpoint. 

The sockeye " ru o" is usually from early in July to September. 
The dog salmon (0. keta) comes in the fall. It is not commercially 

important, for it has not yet been considered suitable for canning, and 
there is no market demand for it. But the Indians preterit for drying, 
and depend almost entirely upon this species for their supply of salmon 
cured in this way. Other species, particularly the quinnat or "jack" 
salmon, are too fat for drying satisfactorily, and can not usually be 
dried whole like 0. keta. 

The presence of salmon in the sound is generally indicated by their 
jumping, but this does not always signify that they are numerous 
enough to warrant the use of a seine. The presence of large schools 
is more certainly determined by observing the fins showing above the 
water.~ 

Captain Tanner states that-

A Mr. Herrick, formerly connected with a cannery on Columbia River, but now in 
the employ of Parker & Felters at Seattle, claims from an experience extending 
over tl1e past 20 years that salmon are rapidly decreasing in this region. This 
decrease is due not only to the great annual catch, but also to the presence of much 
floating refuse from the sawmills of the neighborhood. Mr. Myers, of the Dwamish 
Head Cannery, on the contrary, considers that there bas been no general decrease, 
and that there are no indications of the salmon becoming ~terminated as some pre­
dict. He has been connected with the fishery in Puget Sound for the past 12 years, 
and states that salmon are as abundant now as at any time in the past. They 
fluctuate in abundance, however, from year to year. (A.lbattoss Explorations.) 

Smelt occur throughout the year, and are often very abun<lant. 
A few shad are occasionally taken in Mud Bay, in the vicinity of 

Olympia, by the Tacoma fishermen. They were first noticed in Puget 
Sound in 1884, since which time they appear to have slowly increased in 

"\Vhcn a school of salmon come near the surface, so that their fins can be seen, 
the fishermen say that they are "tinning." 
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numbers, although the catch is yet unimportant, probably be~.use no 
systematic efforts are made with proper apparatus. The fishermen in 
this region have undoubtedly been wise in refraining from making any 
special attempt to capture shad, since the species is thus afforded an 
opportunity to multiply, which it otherwise might be prevented from 
doing. They run in spring and summer. The average weight of those 
taken at Tacoma was 4~ pounds, although individuals have been 
obtained which weighed 6i pounds. 

Salmon trout occur about the head of Puget Sound in the vicinity of 
Olympia. Oft' Johnson Point and near Tacoma are noted fishing 
grounils for them. Considerable quantities are taken for the ma.rket. 

Sardines ( 0. sagax) occur here in the warmer part of the season, and 
are _ _taken with herring and other species for market. An eft'ort will 
probably soon be made to can sardines here as at San :Francisco. 

Dogfish (8. acanthias) are rather plentiful. A considerable number 
are taken for oil. Hammond claims, however, that this species "has 
become entirely extinct on some of the old fishing grounds, and on many 
others where a man with 500 hooks would take from 300 to 500 dogfish 
in a night he would not take that many in an entire season now." 

The black-cod (A. fimbria.) is said to be numerous in deep water in the 
Strait of Juan de Fuca. It is only obtained incidentally and is not an 
object of commercial fishery. 

Crabs are not abundant but are taken to a moderate extent for local 
consumption. Shrimp are plentiful, but only a few are caught. Clams 
of several varieties occur at the head of the Sound, where they are taken 
in considerable quantities. There are four varieties of clams: Schizo­
thwrus nuttalli j giant clam, Glycimeris generosa j comm9n round clam, 
Tapes staminea j and long clam, Mya arenaria. 

Swan says that "the cockle, 'Oardiur;-t corbis,' is very plentiful, and 
is dried by the Indians in great quantities for their winter use and to 
sell to the tribes of the interior." It may be said that at the present 
time the cockle is not of any commercial importance. 

Native oysters occur most abundantly at the bead of the Sound, in 
the coves, and on the flat, shallow reaches, many of which uncover at 
low tide. These are native beds. The oysters are ~mall and dark­
colored and have the characteristic coppery "6avor. 

THE MARKET FISHERIES. 

The fisheries prosecuted from ports on Puget Sound for the purpose 
of supplying the inhabitants with fresh fish have not yet reached that 
state of development and importance that warrants a very lengthy dis­
cussion in these pages. As the coast cities and towns gradually pass 
from infancy into maturer years and become possessed of stable popu­
lation~ and more int.imate relations with interior towns, the demand for 
fish food will no doubt become more and more pronounced, and efforts 
will tllen be directed towards the market :fisheries. Up to the present 
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time, however, the rapid growth of the Northwest has put snch a.. pre­
mium on skilled and unskilled labor that there has been no necessity 
and little incentive for men to engage in the arduous and hazardous 
calling of fishing. Wilcox has observed that among the public build­
ings which spring up when a new town is established a good substantial 
fish market is usually not among them, and small shanties near the 
water's edge are generally the inauspicious pioneers of the market fish­
eries in all the settlements on Puget Sound. 

Port Townsend is at most seasons fairly well supplied with fresh fish 
by a small fleet of sloop-rigged boats manned by about 40 persons. The 
species exposed for sale are mostly halibut, taken near the Strait of Fuca, 
and salmon, rockfish, black-cod, etp., secured in the waters of the Sound. · 
The Indians at Neah Bay also contribute at times to the market supply 
of Port Townsend. The market fisheries of Seattle, although surpass­
ing in extent those of all the other towns on the Sound combined, are 
not commensurate with other industries or the needs of the city. The 
principal varieties marketed fresh are rockfish, flounder.s, herring, 
perch, smelt, sardines, and salmon, of which about _1,150,000 pJunds, 
valued at $42,000, were taken in 1888. 

Tacoma represents about the southernmosb point on the Sound from 
which market fishing is carried on and at which salt-water fish occur. 
Adjacent to the city, ~had and salmon trout, in addition to the species 
already mentioned, are taken in pound nets, gill nets, and seines, oper­
ated from small sloops and open boats. The total catch in 1888 was 
over 850,000 pounds, worth to the fishermen $32,570. The market fish­
eries of this city are no doubt greatly promoted by a well-kept market 
with refrigerators, and by the abundance of ice used in preserving the 
properly dressed fish. 

Market p1·ices.-The following is a list of market prices for fishery 
products obtained at Tacoma, and these apply, with certain minor modi­
fications, to other places on Puget Sound : 

Species. Unit. Average 
prices. 

Salmon . . . . . . . . . . . . • • • • . . . . . . . . . . • .. Pound . . . . . . . . . . . . $0. 03 
Salmon trout ........................... do . . . . •• . ..• . . . . OS 
Cod ...........••••...................... do............. .05 
Rockfish ................................ do............. .03 
Smelt ............................... _ ... do............. . 03 
Perch ................................... do............. . 03 
Halibut ................................ do . .. . .. . •..••. . 05 
Shad .................................... do............. .25 
Shrimp ................................. do............. .10 
Crabs ............................... Number(each).... .10 
Clams . . . .. . .. . . . . .. . . .. • . .. .. .. . . .. Sack (100 pounds). 1. 00 
Oysters ...................•............. do ... . . . . . . . ... 2. 50 
Oil .................................. Gallon............ . 40 

Fishing grounds.-Reference is made to the map, plate XLIII, for the 
location of the fishing grounds in this region. Halibut, cultus-cod, rock­
fish, and black-cod can be taken on numerous spots, indicated on the 
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map, from off Cape Flattery and Cape Beall (Vancouver Island), in the 
Strait of J JULn de Fuca and in Puget Sound. 

Captain Tanner makes the following reference to the halibut grounds 
resorted to by vessels from Puget Sound ports: 

The nearest bank to Pnget Sound, where halibut are abundant, is located off Capo 
Flattery at the month of the Straits of Fuca, and extends from close inshore to some 
12 or 15 miles off the cape, in depths of water ranging from 35 to 75 fathoms. From 
early in the Bpring until the middle of June halibut can be obtained on these grounds 
in paying quantities, but later in the season dogfish and sharks strike in, driviug 
nearly all the edible fish away. During the summer more northern localities would 
have to be resorted to. This information is based upon the statements of Capt. Silas 
Calder, commanding the schooner Mollie Adams, and at the time this region was ex­
amined by the A lbat?"oss the dogfish were found in full possession of all the important 
grounds. 

Alexander thinks that the abundance of halibut, and the importance 
of the fishing grounds where this species can be taken have been over­
estimated. While he believes it possible that halibut may occasionally 
be found in great abundance, the researches of the Albatross have not 
led to the conclusion that they are generally very numerous. Scatter­
ing halibut were found about Middleton Island, the Shumagin Group, 
and Kodiak, but there was nothing to justify the belief that vessels 
could easily obtain fares at either of these places. The vessels engaged 
in the halibut fishery that have made their headquarters at Puget Sound 
ports have extended their cruises to more distan~ grounds, in many 
instances going as far as Alaska. 

The principal grounds for salmon and rockfish are in Puget Sound and 
Washington Sound. The location is indicated on the map by the letters 
"S" and "R." The most important fishing grounds for trout and smelt 
are in tlle southern section of Puget Sound. The grounds resorted to 
for pelagic fur-sealing are the same as have been mentioned in connec­
tion with the fisheries of San Francisco. 

It can scarcely be said that there are now any whaling grounds. 
Whales are rarely taken, and then only incidentally by the Indians and 
never for commercial purposes. 

THE FUR·SE.A.L AND SEA·OTTER FISHERIES. 

Among the sea-fishing enterprises carried on from Puget Sound, 
pelagic fur-sealing has attracted considerable attention of late, both 
because of the financial hazard involved (for few fisheries are more 
uncertain as to results) and the fact that vessels, catch, and all have 
sometimes been placed in jeopardy by the fishermen venturing to 
push their hunt into the waters of Bering Sea, from which they were 
excluded by law. Sometimes a'' lucky" vessel has secured large re­
turns for the capital invested and time employed, but quite as often the 
financial results have not been very profitable. However, the hope of 
being the" lucky one" tempts many to engage in the business from 



PJSilERIES OF 1'IIE PACIFIC COAST. 251 

:year to :year; while others have followe<l thi~ fishery so lo!Jg that they 
have nothing better to do, and each season finds them starting out on 
a voyage as a matter of course. 

Pelagic sealing has been carried on for some years from the Puget 
Sound region. As early as 1880 Swan records the tact that 8ix schoon· 
ers had been employed in seal fishing from Neah Bay during the previous 
year. 'rhese were the Endora, of San Francisco, and the Champion, 
Teaser, Lottie, Letitia, and ]~fist, of Port Townsend. The fishery has been 
prosecuted with varying fortunes since that time. 

]'rom the first the Makah Indians have been active participators in this 
industry, and that tribe furnishes some of the most skillful hunters em­
ployed in the business-men who have both an inherited. and acquired 
knowledge of the pelagic habits and movements of fur seals. In recent 
years white men have entered more extensively into the seal hunt, and 
their numbers were materially augmented in the summers of 1888 and 
1889, wllen the schooners Mollie Adams, Edward E. Webster, and Henry 
Dennis came here from New England, and brought large crew8 and an 
elaborate equipment of boats, etc., to engage in pelagic sealing. Al­
though these vessels hailed from ports on the Atlantic, they really be­
came a part of the fleet of this region, and have been so considered here. 
It would be interesting to trace in detail the history of this branch of the 
fishery, but its importance scarcely seems to demand it, and space will 
not permit it. 

l'essels and boats.-With the exception of the before-mentioned New 
England schooners, the vessels employed in the seal fishery from Puget 
Sound and vicinity are small, roughly constructed, cheap craft, such as 
would scarcely command crews from many of the Atlantic ports.* It 
was stated before the Senate committee that vessels fitted out for the 
sealing business cost from $600 to $1,800, and $2,000 are required to 
fit one out. The vessels are all schooner-rigged and carry large crews 
and many boats. The boats are chiefly of two types, one introduced by 
the New England fishermen and the other a native dugout canoe. 

Apparatus and methods of fishing.-The following account of the appa­
ratus and methods employed by the Indians was prepared by Swan in 
1880, and, with few minor changes, among which the use . of firearms is 
the most noticeable, is said to be applicable to the present time: 

Until within a few years past the Indians have gone to sea boldly in their canoes, 
starting out at daybreak and returning at night. Three men usually go in a canoe 
at sqch times. Latterly they have put their canoes on board the sealing ~chooners 
which take them to the sealing grounds and lie by while the Indians go off in them and 
spear seals; the canoes taken on board the schooners had but two Indians in each. 

The outfit of each canoe consists of one and sometimes two spears, which are fitted 

*Captain Joshua Brown testified before the Senate Committee on Relations with 
Canada (see page 344) as follows: ''I have not seen a vessel here that you could get 
a crew upon from Gloucester to do the fishing. There is very little value to those 
soft-wood vessels. They are coarse and rough." · 
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in the following manner: A pole 15 or 16 feet long, with a hroad place at one end, 
on which the fingers are clasped, and fitted with two prongs at the other end, which 
are inserted into the sockets of two bar·bed spear-beads~ each attached to a stout 
line either made fast to the pole near the middle or held in the hand of the spears­
man. A club is also provided for knocking the seal on the bead after he is speared; 
and two buoys made of the skin of the hair seal (Plwca pealii Gill), taken off whole 
and blown up with the hair side in. These buoys are used either to ben~l on to 

· the spear line if the animal is not easily killed, or in case of rough weather they are 
attached to each side of the canoe a little forward of the center, and render her 
steady and seaworthy. 

After a strong wind and the accompanying heavy sea have subsided, the seals lie 
on their backs in the water and sleep. Then the Indians cantiot1sly and quietly ap­
proach them, and, selecting a victim, silentlypadclle near enough to thrust the spear 
deeply into its body, and at once withdrawing the pole leave the barbs iml>edded in 
the flesh, sometimes killing it outright, but oftener only wounding it. The barbed 
spearhead, however, holds fast, the line is quickly hauled in and the seal knocked 
in the head with a club. They smash in every seal's head, whether it has been killed 
by the spear or not, and so universal is this practice that., although I have repeatedly 
offered to pay the Indians liberally for a perfect skull, I have been unable to procure 
a single specimen. The Indians here never use firearms to kill seals; they say the 
report would scare them away, and they strongly object to white men using rifles on 
the sealing grounds. 
·After the day's hunting is over, the canoes which have put off from the shore re­

turn with the seals they have taken, which are then skinned on the beach or in the 
lodges by the women. The nanoes belonging to the schooners take their catch on board 
the vessels which at first brought them all ashore to be skinned, but this season they 
have been mostly skinned and salted on the schooners. Each vessel takes as many 
canoes as she ca,n carry, the number varying according to the size of the vessel, from 
eight to fifteen being the average, although the largest vessels can take twenty, but 
very seldom exceed fifteen. The Indians pay one-thirrl of their catch for having them­
selves and their canoes transported to the sealing grounds and back to Neah Bay. 

These schooners have cabin accommodations for the officers and crews, and the In­
dians are assigned quarters in the hold among the salted skins, reeking carcasses, 
and blubber of the seals, for the Indians wish to save the blubber to make oil, and 
the carcasses to use for food, until they are too plentiful, when they are thrown over­
board, or, if skinned on shore, left on t.he beach for the tide to remove. 

The largest of the schooners have forecastle accorrfodations for some of the Indians, 
l>ut the most of them sleep in the hold, where the peculiar odor ·of the seal ski~s and 
blubber seems to impart a healthy and invigorating influence on these savages, who 
appear to thrive and grow fat during the season. 

The blnbl>er taken from the seals is tried out by the women in the lodges; they 
cut it into small pieces, which they boil in iron pots and brass kettles. The 011 when 
cold is put into various receptacles, generally into large pouches or bottles made 
from the paunches of seals, sea lions, or the killer ( 01·ca ater Cope), which abounds 
in Fnca Strait. These pouches are first cleaned, then blown up full of wind and 
rolled and rubbed and stretched, and again and again blown up till they attain their 
utmost tension. They are then left to dry, in which condition they retain their 
shape and are serviceable in holding oil. 

The cleanest and nicest oil is placed in these paunches and is used with their food 
as white people use sweet oil or butter, and when fresh is no more disagreeal>le than 
lard. Oil that gets scorched or dirty, or any surplus oil, is sold to the whites.* 

;, From testimony taken by the Select Committee on Relatio11s with Canada, Sen­
ate Report 1530, part 1, Fifty-first Congress, first session, page 272. 
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The apparatus and methods employed by the white seal-hunters are 
essentially the same as those referred to under the head of ·bhe fur-seal 
fishery fi.'om San Francisco. 

Review of the fur-sea,l and sea-otter fisheries, 1888.-The following 
review of the pelagic seal and sea-otter fisheries prosecuted from the 
various ports of this region is arranged to show the interest of each 
place during the season of 1888. When the investigation closed upon 
which this report is j)ased the season of 1889 was not completed. 

The business of taking fur seals and sea otters was prosecuted from 
Dungeness, Seattle, Port Townsend, and N eah Bay in 1888. 

One vessel, the schooner Granger (49.62 tons), engaged in pelagic 
fnr-sealing from Dungeness. The vessel carried 3 white men and 18 

. Indians, in addition to 2 squaws employed in dressing the skins. Its 
outfit included 9 Indian canoes, and guns and spears. The result of 
the season's work was 510 sealskins, valued at $2,550. The lay, whicli 
<liffered somewhat from that in other fishing centers, was as follows: 
The Indians received $1.15 for each seal secured; the captain was paid 
a salary of $75 per month, and the other white men were also on salaries, 

/ at $40 per month. . 
Three vessels, aggregating 129.24 tons, made Port Townsend their 

headquarters while engaged in this fishery. One of these also devoted 
some attention to the pursuit of sea otters. The season's work resulted 
in the capture of 1,0!0 seals and 30 sea otters, valued at $5,825 and 
$3,450, respectively. The seal-hunters from this place received $::0 for 
each seal recovered, arHl the boat-pullers got 50 cents a pelt. The 
masters of the vessels were pai(l regular wages, and also a commission 
on the gross stock. The cooks got 50 cents a skin. 

For a number of years a few small vessels have followed fur-sealing 
from Seattle with varying success. Hecently larger vessels from 

• Gloucester, Massachusetts, have entered into the business, and in 1888 
the tleet consisted of 5 sail, with an aggregate tonnage of 341.45. The 
seals are all taken outside of Puget Sound, on the high seas. The 
vessels go south in the spring, and usually fall in with seals in the 
vicinity of the Farallone Islands. They then follow the animals as 
they migrate north. The season lasts from April to October, during· 
which time, if fishing is good, vessels in this fishery will make several 
trips, landing their fares at Port Townsend, Seattle, or Victoria, refit­
ting and again following the seals toward the north. The crews con­
sist of 18 to 29 men~ and are divided into boat-pullers and bunters, one 
man of each class going in a boat. The boat-pullers receh.Te $25 a 
month and a bonus of 10 cents for each seal secured by the boats, while 
the hunters cue paid $1.50 for each seal taken. White men constitut­
ing the crews use only guns in the capture of seals, while the Indians 
employ both guns and spears. One vessel, in 1888, wa8 fitted out with 
three large gill nets for capturing seals; these bad a total length of 
:350 fathoms, were 3 fathoms deep, and had a 10-iuch mesh. The vessel 
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lost 2 men. The nets were not considered a success, only 337 seals 
being secured, while the a\Terage catch of the other vessels of the fleet 
was over 550 seals. The total catch in 1888 was 2,551 seals, valued at 
$15,158. 

Three vessels, with a total net tonnage of80.56, made Neah Bay their 
home port while fur-sealing in 1888, and another vessel also engaged in 
the fishery the following year, but was seized for illegal sealing. The 
crews of the vessels from this place are almost entirely Indians, and 
the vessels are really owned by them, but a.few white men are shipped 
to manage the craft and comply with the customs regulation requiring 
the master to be a citizen of the United States. There were 1,250 seals 
taken in 1888, yielding $5,925. 

THE SALMON FISHERY. 

Importrtnce.-Tbe salmon fishery is the most important one carried 
on in the waters of Puget Sound, and the catch amounts to more than 
a third of the entire yield of fish in this region. Salmon are taken in 
considerable quantities at Seattle, Port Townsend, and Tacoma; small 
quantities are also secured by the Indians of Neah Bay. The salmon 
fishery at Seattle is more prominent than that for all other species com­
bined, and owes its importance to the canneries at or near that place . 

.Apparatus and methods of capture, yield, etc.-The salmon fishery is 
prosecuted with purse seines, pound nets, or trap nets, and a few gill 
nets. The Indians employ trolling hooks and spears in the Sound and 
small streams tributary thereto, and parties fishing for pleasure also 
use spoon books and trolling lines. In autumn, when salmon are most 
numerous in the sound, Seattle Bay is literally covered with pleasure 
boats for days in succession. 

In the deep, swift waters of Puget and Washington Sounds the purse 
seine bas been found the most effective form of apparatus yet used in 
the salmon fishery. It was first employed here in 1886, and its intro­
duction is credited to the Chinese. It closely resembles the purse 
seine employed in the Atlantic fisheries, except that it is fitted with an 
apron that can be hauled under the bunt in pursing, a device which 
was first inYented for the mackerel seine, though it has not, to my 
knowledge, been successfully applied in the mackerel fishery. .All of 
the salmon seines, however, do not have this apron. Captain Tanner 
describes this apparatus as follows: 

These seines are 200 fathoms long, 25 fathoms deep ju the bunt, and 20 fathoms in 
the wings; they have a 3-inch mesh. The twine nsed in their construction is of 
three sizes, Nos. 12, 15, and ltl, No. 12 being used in the bnnt, No. 15 at each side of 
the bunt, and No. 18 in the wings. The foot line is heavily leaded, and the bridles 
are about 10 feet long. One and one-half inch Russian hemp is used for the purse 
line. The rings through which the purse line is rove measure abont 5 inches in 
diameter, and are made of small-sized galvanized irou. 

The Puget Sound fishermen claimed that this style of purse ring was superior to 
that used upon the mackerel seines of the ~astern coq.st. They had given the mack-
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erel purse rings fair trial and were forced to abandon them, as the purse line would 
invariably draw twine into the rings, thereby preventing the pursing of the seine. 
Schools of salmon were often lost from this cause. A subsequent examination of some 
of the condemned "Gloucester rings," as they were called, showed them to be of the 
small composit-ion make, such as were employed at one time on the "shoal" or small 
seines. This kind of ring has not been in use by the mackerel fishermen for 8 or 10 
years, having been given up by them for the same reason explained above. There is 
no apparent reason why the modern mackerel purse ring would not work to advan­
tage on the salmon purse seines of Puget Sound. 

The time is not far distant when the combination of Oriental ideas which now pre­
vails in this region will give way to the modern improvements which the American 
fishermen are bringing with them to the Pacific coast. It will, however, probably 
take some time to overcome the prejudice which now exists against the introduction 
of new methods of fishing, as the Greek and Italian fishermen are very conservative 
and look with disfavor upon any change from the old ways. 

A sharpy seine-boat and a scow are required for operating each seine. 
The former carries 5 men and the latter4 men, this constituting the reg­
ular seine crew. The scow is about 20 feet long and 8 feet wide. It is 
fitted with an iron winch at each end, for pursing up the seine, and is 
deemed indispensable for operating a net of this kind. The seine is 
stowed upon the after part of the seine-boat, about 8 feet of which is 
decked over at the stern for this purpose. Captain Tanner says: 

The method of stowing and throwing the seine differs somewhat from that followed 
in the mackerel fishery. The salmon seine being thrown over the stern of the boat, it 
has to be stowed fore anc1 aft instead of athwartship. The corks are placed on the 
port side, the twine on the starboard side. The twine is thrown in a heap, not arranged 
neatly in ''flakes" and '' bits" as upon a mackerel boat, beca;use the man who throws 
is not particular to have it clear the stern so as not to retard the speed of the boat in 
going around a school. The result is that the oarsmen have an extra amount of work 
to perform. 

He also gives the following interesting account of the method of fish­
ing with a purse seine in Puget Sound : 

Starting upon a fishing trip, the boat, with its scow in tow, is rowed to a favorable 
locality where salmon are likely to occur, and, laving anchored the scow, a lookout 
is kept for fish. As soon as a suhool1s sighted the boat is shoved off. leaving one end 
of the seine attached to the scow. A circle is made around the fish, the boat return­
ing ag·ain to the scow, when all hands jump aboard of it and commence to haul in on 
the twine and corks, two men standing at the winches and slowly taking in the 
slack on the purse line. It is not, however, unt.il half the length of the seine has 
been pulled in that they begin to purse up in earnest. At this time the anchor rope 
is slacked off, and, all hands laying hold of the purse line, purse the scow into the 
middle of the seine. Were this done in the beginning much hard labor coulU be 
saved. Time and labor would also be economized by slacking the anchor rope while 
the first half of the seine is being hauled in, instead of which the seine is hauled 
bodily through the water. 

During the slow process of pursing a man stands at the davit with a long pole, 
having a block of wood called a "plunger" fastened to it. This is kept working up 
and clown between the purse lines, for the purpose of frightening the fish away from 
the center of the net; and it is, no doubt, Yery effective in saving the school, as the 
bottom of the seine is left open from 25 to 40 minutes, which is ample time for a sal­
mon to find its way out, 
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From an hour and a half to two hour13 are requaed for setting, pursing up, and stow­
ing the seine ready for another trial. On two occasions, when the operations were 
timed, they consumed on an average 1 hour and 45 minutes. 

After the slack of the net is hauled in, so that the fish. are " dried 
up," the salmon are taken out with gaffs and thrown into the well of the 
scow. Sometimes very large hauls are made with these seines on Puget 
Sound. For instance, in 1888, on October 28 and 29, two seines belong­
ing to Mr. George T. Myers, of Seattle~ fishing oft' Hat Island, took 
28,000 salmon that weighed 210;000 pounds, or an average-of 72- pounds 
to each fish. At the first haul of one of the seines, at 4.30 a. m., Octo­
ber 28, 6,690 salmon were caught, and i.t was 11 o'clock a. m. before 
they were all removed with the gaffs. The other seine, set at the same 
time, had, by estimate, 10,000 fish ; but, owing to the parting of the 
cork-line, only 3,500 were secured. These hauls were· exceptionally 
large. '3ome idea can be formed of what is considered an average haul 
by a perusal of the following figures, kindly furnished J)y Mr. Myers 
from his books, each figure representing a single cast : 

Number of salmon caught at single casts on the dates named. 

Sept. 23, 1888, S•pt. 26,1888, I S•pL so, 1888, 
7 seines. 6 seines. 6 seines. 

45 8:l 401 
126 998 42 

1, 495 553 129 
1,193 505 1, 545 

452 124 1, 068 
403 128 56 
163 --··----···--· ....................... 

--------------
3, 877' 2, 391 3, 239 

Seven poucd nets and trap nets were used in the vicinity of Seattle 
in 1888. They are comiug more into popular favor each year, and the 
number will doubtless be materially increased within a short while. 
Captain Tanner makes the following reference to these: 

There are seven fish traps in Puget Sound, all of which were put down during the 
spring of 1688. Four are owned by Parker & Felters, proprietors of the Columbia 
River Cannery at Seattle, who were the first to introduce traps in this locality. Mr. 
Felters is of the opinion that these appliances will take the place of seines, as there is 
less expense attendant upon their management. One or two men are sufficient to tend 
them and keep them in repair. The fishermen about Seattle are strongly opposed to 
the building of traps, as threatening the future prosperity of the salmon tishery if 
they are used to any great extent. With the general introduction of traps, requiring 
much fewer men to carry on the work, the majority of the present fishermen would 
be forced to seek other employment during the salmon season; and, furthermore, 
the fishery would soon be broken up, at least to such an extent as to make it un­
profitable to more than a very limited number of fishermen. 

Up to September, 1888, the traps had taken a large proportion of the salmon 
brought to the Columbia River Cannery at Seattle. In addition to th.e traps, this. 
cannery has also two drag and two purse seines fishing for it. · 
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It is intended to introduce near Seattle a number of fish wheels, 
like those on the Columbia; they are to be located between some of 
the islands and worked by the tide. 

At Port Townsend. gill nets and lines are somewhat sparingly used 
in the capture of salmon. One vessel (the 11fary Parker, a sealer) took 
380 barrels of salt salmon, worth $2,660, in 1888, using trolling lines. 
The catch, in addition to the salt fish, consisted of only 10,000 pounds, 
valued at $450 . 

.At Tacoma 3 seines, 4 pound nets, and about 50 set and drift gill 
nets were employed in 1888, taking 125,000 pounds of salmon, which 
were sold fresh for $.3,750. 

The Indians at Neah Bay use trolling lines, and in 1888 took 7,000 
pounds of salmon, valued at $140. A mnch larger catch could, no 
doubt, be made at this place, were it not for the fact that the Indians, 
at the time of the salmon run, are chiefly engaged in hop- picking at 
places distant from their homes, having already laid in a supply of 
halibut and other fish to serve for their winter's food. 

The aggregate yield of salmon on Puget Sound in 1888 was 1,930,250 
pounds of fresh fish and 106,000 pounds of pickled salmon, valued at 
$41,005 and $3,410, respectively. 

The following notes on special devices for fishing, etc., employed in 
the salmon fishery at Point Roberts have been furnished by Mr. H. B. 
Kirby:* 

In order that the difficulties and drawbacks which I have met with here in setting 
a trap net which will take salmon in ch'ar water may be understood, toe following 
notes concerning my experience in Puget Sound and the Gulf of Georgia are pre. 
sen ted. 

It may first he stated that I was a fisherman on the Great Lakes for years before I 
came West. Soon after reaching Pnget Sonnd I set a pound net in the same manner 
that thPy are fished on Lake Superior. This was a complete failure so far a'i taking 
salmon is concerned. I did not get over 100 salmon at a lift. Later I met with Lake 
Erie fishermen who had tried traps for salmon. They said there was too mnch phos­
phorescenqe in the salt water, and because of this salmon would not "leacl well" into 
the ponnd or bowl. 

I fished five seasons for salmon with seines. During that time I de\•isetl a plan for a 
trap that I tbonght would catch fish_iu this region. This new pound net. wns set oft' 
Bireh Bay Head, in the Gulf of Georgia, on March 15, 1888. It proved a complete 
success, and caught everything that was running at that time-all kinds of salmou, 
halibut, cod, flounders, dogfish, herring, smelt, anchovies, sea lions, hair seals, por­
poises, sturgeon, dncl{s, loons, etc. The salmon running at that time were steelheads, 

"Point Roberts is closo to the boundary line between British Columbia and vVash­
ington; it is the northernmost point on the American side from which salmon fishing 
is prol;ccuted in this section. These notes were embodied in a letter writteu to me in 
March, 1890 ;·they ha,·e been somewhat modified for tbe purpose of adapting them 
to publication, but the original expressions of the writer have been retained so far 
as pra.ctica,ble. The notes contain much that is noveol, interesting, and instructive, 
and constitute a valuable addition to our knowlege of the fisheries of this region. 
With his letter Mr. Kirby sent me some pencil diagrams of the traps at Point Roberts 
and the canoes fishing on the reef off that place. These have been redrawn, and 
furnish the illustrations on plates XLIV and XLV. 

H. Mis. 274-17 
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spring and jack salmon, and a few sockeyes [ 0. nerka ]. This trap was set in 22 feet 
of water, arrd had a 900-foot leader. The diagrams of the traps set at Point Roberts 
in 188!:1 will show the form. 

The little trap off Birch Bay Head worked so well that I determined to set a larger 
one at Point Roberts for the sockeye run, which begins about the 1st of July. This 
action was taken notwithstanding the late Captain Waller had been experimenting 
for 12 years with traps at the point for the purpose of taking the sockeye salmon, and 
had been successful only one season, when ·fish were so plentiful that there was no 
market for them. The stories of those who saw his trap fishing do not agree . . 

It may also be stated that Scotch salmon traps, set with buoys and anchors, Nova 
Scotia traps, and several other styles, are being tried here every season without 
success; in fact, they are total failures. 

I had fished for sockeyes on the reef off Point Roberts the previous season, and 
thought my style of trap would work. The first one put down was set in 27 feet of 
water, and was so placed that it would take the fish before they went over the reef. 
It worked all right, except the tunnel. The fish. would follow the leader and go into 
the hearts, bnt would not enter the pot. The water was very clear, and the bottom 
could be seen at low tide. I thought the tunnel was too small for clear water, though 
it worked well in March and April, when the wind was blowing most of the time and 
the water was muddy. 

The run of salmon was very small that year; my catch was about 3,000 fish, which 
was not satisfactory. · The next year (1889) I put in 740 ya1;ds of leader, with two 
sets of hearts and two pots [see diagram, plate XLIV]. But fish came so thick that 
more salmon were caught in one pot than could be taken care of; therefore the outside 
net was taken up. 

The salmon work into Boundary Bay on high water during the night and go over 
the reef on the ebb tide. When the run was the heaviest I would open the trap for 
2 or 3 hours on the first of the long ebb and would take from 4,000 to 6,000 salmon. 
That being more fish than could be taken care of the traps were sometimes closed 
for 2 days. If the fish could have been taken care d it is probable that the catch 
would have avera.ged 10,000 salmon per day, which was quite an improvement on 
the results of the previous year. The only change made in the construction of the 
nets was that larger tunnels were put in. 

The run began July 12 and continued until September 2. It was the heaviest and 
longest run of soc keyes known for years. With my traps and the reef nets there 
were about 150,000 sockeye salmon taken at Point Roberts for the season of 1889. 
The most of these fish went to the .l!,raser River; about 30,000 went to a small cannery 
on the American side, and some were sal ted. The average price paid by the canneries 
was 9 cents per fish. 

A few Indians fish for sockeyes on Stuart Island ; their catch was small and was 
salted. 

The fall run of cohoes or silver salmon was very small (in 1889), both on Puget 
Sound anrl in the Gulf of Georgia. The catch in the gulf was about bO,OOO fish that 
were canned and 150 barrels salted. I fished one trap 15 days for cohoeg and caught 
about 4,000 salmon. I will remark here that the cohoes run in schools, and do not 
travel nearly so fast as soc keyes; consequently they can not be so readily taken 
with a trap net. I have known as many as 8,000 of this species to be taken at one 
haul with a purse seine. The sockeye salmon does not school after coming i~to the 
Gulf of Georgia, therefore it can not be taken in large numbers with a seine. It seems 
to be continually on the move. When fish of this species are reported opposite Vic­
toria we expect them at Point Roberts in 3 or 4 days, though the places are separated 
a distance of 65 .miles. 

The principal drawbacks to trap-net fishing in salt water are the following: First, 
large quantities of floatmg seaweed drift into the nets and this has to be removed 
and carried to the shore iu boats: second, hair seals, dogfish, and sturgeon frequently 
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geli mo the traps and cause considerable injury to the twine. I have taken as many 
as 45 sturgeon at one lift, and they would weigh from 100 to 800 pounds each ; third, 
cotton twine lasts a very short time when set in salt water." 

The salmon fishing on the reef,.which extends outward from Point Roberts a dis­
tance of 2 miles, is mostly done by the Indians. About two-thirds of these fishermen 
come from British Columbia. In 1889 there were 16 nets operated on the reef. Eaeh 
net consists of a piece of webbing about 30 by 40 feet, made of 32-thread cotton twine 
and having a mesh of 3-t inches. It is hung "on a third," with the exception of 
about 4 feet at one end, where it is taken up sufficiently in banging to form a small 
bag at the top of the net. 

Each fishing canoe bas two places to fish on the reef, one for high water and one 
for low water; the object being to secure as nearly as possible a depth of water which 
does not exceed 8 feet. 

Under natural conditions the reef is covered with kelp throughout its length, the 
kelp flo~ting at the top of the water. A channel is cut through this, and in the 
passageway so prepared the net is set, and short leads of kelp are run out at angles 
from the opening so as to direct the fish into the net. The kelp is all submerged when 
the tide is running, but nevertheless has a tendency to lead the fish to the channel. 

In operating the net two canoes are so anchored that they will be on opposite sides 
of the channel, and between them the net is held in position by an arrangement of 
guy lines. From the head anchor runs a don ble line, one part extending to the canoe 
and the other running to the net. What is termed a "side anchor" is placed a little 
astern, so that by hauling in on the line attached to it the net can be kept taut. As 
has been stated, there are a number of lines extending from each canoe to the net, 
and a small ~tone is bent on to the head anchor line close to the net, so that the latter 
will sink more quickly than it otherwise would.. 

The canoes lay side by side in the tide; the uet is tlnown over, the side lines are 
set up and spread out, the .front of the net goes to the bottom, and the top or back is 
just under the water. The net is now set for fishing, although three sides ·of it are 
open so that fish can go ont. Salmon are never meshed in this form of apparatus. 

The oldest or best fisherman stands as lookout, and each of the crew has a 
line leading to the net. When the lookout has seen fish pass on to the net be gives 
the order to haul in on it, and the sooner the apparatus can be lifted the greater 
number of fish will be secured. When fish are thus se~n the side lines are tripped 
and the canoes come together so that the net can be gathered up into a sort of bag. 

The fish are th@ rolled into the canoes, something after the manner of gathering 
up a seine, and as soon as the apparatus is emptied it is again thrown over aml 
spread as before. It often happens that salmon are not seen until they have been on 
the net and have turned to go off. In such cases a water haul is generally the result. 

"Mr. Kirby has made an inquiry in this connect.ion as to whether there is auy prep­
aration for the preservation of cotton tv,·ine which is better than coal tar. I will 
say that iu the preparation of seines and other apparatus for the use of the U, S. Fibh 
Commission I have bad them both tarred and tanned. This method of preparation 
bas been fonnd very satisfactory, in that it has all the preservative qualities of coal 
tar when the net is set in the water, and the additional advantage that the twine is ~ 

somewhat more flexible and not liable io spoil by heating when dried and packed in 
bulk. The Dutch lli{\thod for preserving cotton twine nsed in the herring gill net is 
as follows: The tan is made by boiling catechu in water in the proportion of one 
pound of the former to two and a half gallons of the latter. When it is sufficiently 
strong t.be nets are soaked in it for 24 hours, after which they are dried. They are 
tanned and dried three times, and then soaked in linseed oil. A pound of oil is pro­
vided for each pound of net, and tl~ey are allowP.d t'l remain in it as long as any will 
be absorbed. They are then well drained and spread out on the ground to dry, after 
which the process is completed by tanning them once more. 

J. W. COLLINS. 
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When fish are running in good numbers ten to fifteen Indians form a crew for a 
reef net, an<l a haul can be made every minute or two if necessary. Some of the In­
dians are very expert at this kind of fishing, and have taken as many as ~,000 salmon 
in a day. In such cases the clutchmen come out witk canoes and boat the fish ashore 
so that the operations of th0se engaged in fishing will not be interrupted. 

The origin of this style of fishing is attributed to one of the Hudson Bay Com­
pany's employes, who the Indians say taught them a long time ago hov.' to catch 
salmon in this manner. At first, they state, their nets were made from the fiber of 
cedar bark. This style of reef fishing will never be profitable for white men, since 
it req nires too many Lands to operate the net, and there are so many days that fishing 
can not be prosecuted because of muddy water, strong tide rips, etc. 

The long ebb and two-thirds of the flood tide run over the reef, and during the set 
of these tides is the right time for fishing, whee the current is not swifter than f> 
knots an hour. On high course tides, however, particularly when there is a st,rong 
wind blowing outside, the current often reaches a velocity of 8 knots, and reef fishing 
at such times is impracticable. 

Salmon canning.-Although the waters of Puget Souncl are capallle 
of maintaining a large salmon fishery, the business of canning salmon 
has as yet reached only small proportions. Only four factories wt>re 
located on the Sound in 1888, and all of these were in the vicinity of 
Seattle or controlled by Seattle parties. One located about 4 miles north 
of that city was burned in July, 1889; the precise location of the other 
canneries was, one at Seattle, one at We~t Seattle, and one at the mouth 
of the Skywamish River, about 75 miles due north of Seattle. 

The 4 canneries were valued at $41,000 and had a cash capital of 
$68,000; they had 141 employes; 1,538,250 pounds of fish were utilized, 
with a value to the fishermen of $26,665; 21,975 cases were packed, 
valued at $126,356; and 150 barrels of salt salmon were prepared. 

THE HALIBUT FISHERY. 

The halibut fishery from Puget Sound and vicfnity can be broadly 
classified under two beads, the vessel fishery and the shore market 
fishery. Such matters as relate to the fresh and salt halibut fishery, to 
the employment of Indians in -the shore fishery, to the supplies of halibut 
obtained and cured by tlle Indians for their own use, etc., will appear 
incidentally in the discussion. But, for obvious reasons, most attention 
will be given here to the vessel fishery, which many hope may develop 
into a large commercial enterprise. 

Thevesseljishery.-Thevessels, fishermen, boats, apparatus, and meth­
ods of capture employ.ed in tlJe vessel fislJery were identical with those 
of New England, and the same system o~ slJaring the proceeds, or " half 
lay," was observed as at eastern ports. These have been so fu11y dis­
cussed in -previous publications of the Fish Commission (see vol. r, sec. 
v, Fisheries and Fishery Industries of the United States) that it seems 
unnecessary to refer to them at length here. It will suffice to say that 
the vessels ranged from 81.28 tons to 117 tons in size. They were some 
of the best New England clippers. The men had been trained in the 
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Atlantic fisheries, the boats were the ordinary bank dories, and the 
halibut were caught on trawl lines. 

Narrative of the jishery.-The immediate cause of the attempt to in­
augurate the halibut fishery from Puget Sound ports was the publica­
tion of a series of letters in the Cape Ann Advertiser, of Gloucester, 
1\:Iass. 'fhe writer of these letters took a very optimistic view of the 
prospects for establi~bing a great, halibut fishery on the Pacific similar 
to that prosecuted from Gloucester. The enterprising spirit character­
istic of New Bngland fishermen prompted them to consider the matter 
favorably, particularly as they knew from the most reliable sources 
that halibut were abundant off Cape Flattery at certain seasons. 'l1he 
pelagic fur-seal fishery was another strong inducement for the eastern 
fishermen to make tlte venture of sailing "around the Horn," for some 
believed that tllis offered unusual opportunities for financial success, 
while they thought the period between sealing seasons might be profit­
ably utilized by engaging in halibut fislliug. The men who entered 
upon tllis experiment were among the most skillful, daring, and adven­
turous of their class, and, so far as catching fish is concerned, none could 
be found better fitted for the work. 

In the fall and early winter of 1887, three schooners sailed from 
MasHachusetts for Puget Sound. These were the J.lfollie Adams and the 
Edward E. Webster, of Gloucester, and the Osca.r and Hattie, of Swamps­
cott. Tlle two former were owned by Capt. Sol. Jacobs, who, after dis­
patchiug his vessels, crossed the continent in time to make necessary 
business arrangements pending their arrival. The Mollie Adams made 
a good passage and reached her destination without mishap; but the 
1Vebster met with an accident to her spars before rounding the Horn; 
put into .Montevideo for repairs; was delayed, and finally arrived on the 
west coast late in the season. During the passage out her crew suffered 
from sickness. 

The O:;caT and Hattie reach(:ld Puget Sound some time later tllan the 
Adams, IJnt in time to engage in the halibut fishery, upon which she 
entered, making-ller headquarters at Port Townsend. Owing to the want 
of a suitable market, and to the fact that the schooner had to go to 
Tacoma to ship her catch east, the fishery from this place was followed 
with loss rather than profit. The Oscar £md Hattie carried G dories and 
a crew of 14 men. 

About two-thirds of the catch was sold fresh and the remaill(ler was 
salted. The result of the season's work in 1888 was 240,000 pounds of 
fresh and salt fish, with a value (at the prices paid the fishermen) of 
$7,600. The average price received for fresh halibut was 3 cents per 
pouml~ and for salt fish 3k cents a pound. 

Captain Tanner makes the following mention of one of her early trips 
for fre~:;h halibut in 1888: 

A fare of 50,000 pounds of fresh halibut was recently taken to Tacoma, ·washington, 
by the schooner Oscar and Hattie, this being the first cargo landed aud shipped from 
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that port. The fish were taken in the vicinity of Cape Flattery. Little or nothing 
was realized from the trip. The ice cost $22.50 per ton, and high rates across the 
continent were charged by the Northern Pacific Railroad Company, over whose road 
the shipment was made. After discharging her cargo, the Oscm· and Hatl'ieproceeded 

. to Port Townsend, where preparations were made for a second trip. An agreement 
was entered into with a firm at Vancouver t.o furnish the ice at $10 per ton, but three 
weeks passed without receiving any, and the schooner was forced to go north in the 
hope of obtaining a supply from the glaciers in southeastern Alaska. 

During the winter of 1888-89 the Oscar and Hatt·ie made a trip for 
salt halibut to Sitka and vicinity, Capt. Silas Calder in command. 
Captain Calder has had many years' experience in the Atlantic halibut 
fishery, and was well qualified for this undertaking. Nevertheless, the 
attempt to secure a fare of halibut in Alaska failed, and the result gives 
little Ancouragement to hope for success in winter fishing in that region.* 
1\'lr. Alexander had an interview with Captai'l. Calder immediately after 
the latter't:. arrival at Port Townsend, and wrote as follows concerning 
it, und.er date of June 16, 1889: 

Captain Calder inform& me that he fished every day that he could. From the 1st 
of January till the 1st of March they fished in the vicinjty of Sitka and found 
not.hing but red rock-cod. 

'l'he weather was very blowy. They had no snow or ice to contend with, but 
high winds prevented their fishing a good deal of the time. From the 1st of :March 
till within a week they fished off the southern end of Queen Charlotte Island, and 
managed by dint of very bard fishing to pick up 140,000 pounds. The last 3 weeks 
of their fit;hing they couldn't get enough to bait up their gear, and, in consequence of 
the scarcity of fish, only one skate of trawl to a dory was run. Now, last year, Cap­
tain Cal<lcr found excellent fishing in the same locality. Last season I was informed 
by him that he thought there would be no difficulty in catching from two to three 
salt trips a year, but according to his present statement of the halibut fisheries of 
Alaska the outlook is rather poor. This may be an exceptionally poor year. Another 
s~ason halibut may be found more plentiful. It will take a series of years to speak 
kno'' iugly of the Alaskan halibut fisheries. 

As soon as the spring months approach the halibut seek the shallow water of the 
nn111erous bays and channels. On inquiry as to whether it ·would pay to follow them 
into these bays, I was informed that they scatter too much to carry on fishing suc­
cessfully. 

From the foregoing it will be seen that the fare brought in by the 
Oscar and Hattie on this occasion was secured late in the voyage, after 
the Yessel left Alaska. 

':f.1he Adams and the Webster made their headquarters at Seattle. 
Tile latter did not arrive in time to engage in fishing during the sum­
mer of 1888, and the following year both vessels were employed a large 
part of th~ir time in pelagic fur.sealing. During 1888, however, the 
Adttms took 150,000 pounds of fresh halibut, valued at $4,500, and 
180,000 of salt halibut worth $6,300. 

* On May 24, lb89, Capt. Joshua Brown, of Salem, testified before the Senate Com­
mittee on Relations with Canada (then at Tacoma) as follows: "You can not get 
halibut here in winter. I instructed my captain particularly to ascertain that fact, 
and he did." 
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Captain Tanner gives the following account of fresh-halibut fishing 
by the Mollie Adams in the summer of1888, which shows the abundance 
of fish at that time : 

After disposing of her cargo of seals, the Mollie Adams at once refitted for the 
fresh-halibut fishery, and made four trips in quick succession, landing 145,000 pounds 
of halibut, the ,t>tock of which amounted to $3,000, the crew sharing $75 each. The 
expenses of the trips were high, however, $15 per ton being paid for ice on the first 
one, although on a subsequent trip it was obtained at $8 per ton, which was con­
sidered very low by the dealers. The high price demanded for ice is one of the chief 
obstacles to the development of the fresh-halibut business on the Pacific coast. 
Conltl this necessary article be obtained at reasonable figures, the western fishermen 
would stand a better chance of competing successfully with the eastern markets in 
supplying the fresh trade. The Mollie Adams land,ed her ca.rgo at Seattle. " " * 

Capt. S. Jacobs and others interested in the fishery are seriously considering the 
expediency of buildinp: ice houses at Seattle, and making the attempt to cut ice for 
their own use the coming winter. It is stated that ice 6 inches thick was cut in the 
vicinity of Seattle during the winter of 1887-SS. If this is true, however, it was 
an exceptional season, as many of the old residents in the region claim that the 
weather is never cold enough there to make ice over 3 inches thick. Should the 
effort to obtain the ice in Puget Sound prova unsuccessful, it is thought to be feasi­
ble to make use of large scows in bringing down supplies fron. the glacier region of 
Alaska. The expenst: of obtaining the ice by thiEI method, including t.ue cost of 
building and towing the scows and of cutting the ice, it is considered will he much 
less than by the present one. · 

Captain Tanner also makes the following statement concerning a 
fletched-halibnt trip made by the same vessel: 

July 24 the schooner Mollie Adams left Seattle, bound north on a :fietched-halibnt 
trip, the first one of its kind that hall been undertaken on the Pacific coast. But few 
halibut were ca.pt.ured until the schooner arrived off the southern extremity of the 
Queen Charlotte Islands, where they were found in great abundance and of larger size 
than on the grounds off Cape Flattery. A few of those taken were estimated to weigh 
over :300 pounds each. About half of the number obtained were large enough fot· 
fletching, the remainder being used as bait or thrown away. The trawls were not 
left down over night, the fish biting so rapidly that all the available time was occu­
pied in caring for the day's catch. Only one cod was caught during the trip. Dogfish 
were numerous, but did not seem to interfere with the halibut taking the uait, as is 
the case at this season farther south. 

The fishing was carried on in depths of only 30 to 45 fathoms, sc that the use of 
hurdy-gurdies was not resorted to. Halibut fishing in this region is very much easier 
than on the Grand Bank. Operations wen"' continued without intermission until 
August 26, when a severe gale of wind sprang up from the southeast, lasting two days. 
The heavy sea produced by the storm caused the Adams to drag her anchor several 
times, but she finally" brought up" and rode out the gale without sustaining any dam­
age or loss. This was the first time that this vessel had been tested at her anchor in 
a heavy sea, and her sea-going qualities were thoroughly established. From the ex­
perience of the Adams it is probable th~tt fishing vessels would have no difficulty in 
making two or more fletched trips for halibut each season to the neighborhoo~:l of the 
Queen Charlotte Islands. Such trips made to Greenland and Iceland consume an 

. entire season, and to this extent the fishermen of the western coast have au advan­
tage over those of the eastern coast. 

On the morning of September 8 the .AdamB, having "wet" all her salt, started for 
home with 150,000 pounds of fish. Light winds prevailed during the passage of eight 
days to Seattle. Previous to the return of the .AdamB, her owner, Captain Jacobs, 
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had negotiated with the Northern Pacific Railroad Company to transport her cargo 
across the continent to Gloucester, Mass., at the rate of $1.25 per cwt. Immediately 
upon her arrival the rate was increased to $1.40 per cwt., which rendered it very 
doubtful if anything could.be realized upon the trip; but the company was finally 
prevailed upon to return to its earlier figure, and the shipment was accordingly made. 
The cost of discharging, packing, and shipping the cargo amounted to $1,950. After 
deducting expenses the members of the crew receivefl $175 each, or at the rate of$9 
a day for 19 days' fishing. 

Captain Jacobs is considering the expediency of converting the Mollie Adarns into 
a steamer. Shorter passages to and from the grounds could be made under steam, 
especially during the summer when calms and Hght, variable winds prevail in this 
region. The amount of time that could be saved in that way would amply repay the 
cost of altering the vessel. 

During 1889 a Seattle firm chartered a San FranCisco vessel of 87 
tons, and kept her constantly employed in halibut fishing duriug the 
summer. Her catch was landed at Seattle and sold locally or shipped 
to markets within easy reach. 

Disposition of products, difficulties, etc.-The successful establishment 
of a fishing industry depends on the demand for the products, facilities 
for transportation, and the proper utilization of all available resources 
for placing the goods upon the market under the most favorable condi­
tions, particularly if there is sharp competition. This applies with 
special force to the Pacific halibut fishery. 

The comparative sparseness of population on the Pacific Slope, the 
fact that no proper effort had been made to introduce fresh halibut 
there as a desirable article of fish food, and that no attempt (at least 
no successful attempt) had been made on the west coast to smoke salt 
llalibut, naturally compe1led the fishermen to look to the East for a 
market. Thus, they had to ship, at great expense, cargoes of fresh 
halibut to New York, whence the products were distributed to various 
sections of the country, probably in some cases being sent west nearly 
half way back to the point from which they originally started. Some 
of the fish, particu1ar1y the earliest shipments, reached their destina­
tion in good condition and sold at remunerative prices. Other cargoes 
arrived on an overstocked market, and had to be disposed of at rates 
that gave unprofitable I'cturns, while some shipments were not in good 
condition when they were received at New York, and proved a total 
loss to the fishermen. 

The claim has been made that the financial results of these shipments 
were often, if not generally~ unfavorably affected by a stroug combina­
tion of Eastern fish-dealers, who, it was believed, manipulated the 
market so that the Pacific halibut should be placed at a disadvantage. 
This, added to the excessive freight charges for transportation across 
the continent, and other incidental expenses, practica1ly placed it beyond 
the power of the fishermen to compete single-handed against the 
Atlantic halibut fishery, especially as the conditions for prosecuting 
the halibut fishery in tile Pacific (except the almndance of fish) are less 
favorable than on the Atlantic. Captain J·oshua Brown, owner of the 
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sehooner Hentt·y Dennis, made the following allusion to these difficulties 
in Jlis testimony before trte Senate committee, already referred to (see 
pages 343, 344) : 

What would be the use of catching halibut when they could not be brought to 
market? The transportation charge is so high to New York or Boston that it is illl­
possible to ship these fish. They want about $700 for a car, and $10 a ton for ice, antl 
the fish will shrink 2,000 pounds out of 20,000, and of course we get no drawbacks. 
We are charged lt cents a pound for the ice that is melted. Then, when we get to 
New York, we are boycotted and can not sell our fish, from the fact that the Atlantic 
Halibnt Company have formed a trust. * ~ " Again, we can not come up to Seat­
tle; it would cost us from $100 to $125 to tow to Seattle. There are so many calms, 
head winds, and heavr cnrrents here in the summer season that sailing vessels can't 
do it. Perhaps it might do if there was a railroad from Seattle to Port Townsend. 
You can most always get west winds to Port Townsend and get up there, but the 
monntaius make the winds here at Tacoma. variable, and it takes sometimes 3 or 4 
days to get up. 

• 
The weather here is very unfavorable; it is either a calm or a gale of wind, and 

the wear and tear to vessels on this coast is from 25 to 30 per cent. more than it is on 
the Atlantic coast. The Pacific Ocean is never tranquil at all, and even in calms 
the vessel slaps and slaps, and there is such a continual motion that the ironwork 
wears out, and tbe sails wear out. " ... * On the Atlantic when the wind is done 
blowiug it is still, but on this ocean there is always a swell, and the vessel is always 
rolling. 

The Ralt halibut has been shipped to Gloucester, Massachusetts, which 
is the headquarters of the smoked-halibut industry. The first shipment 
brought good prices and fairly remunerative returns. But the fish did 
not proYe so desirable for smoking as those taken in the Atlantic, and 
subsequent consignments arrived in more or less bad condition, thus 
decreasing the demand. This, together with the high transportation 
charges and the difficulty of shipping salt halibut across the continent 
in summer (when it is liable to be overheated and spoil~d), made it prac­
tically impossible to continue this branch of the fishery. At the close 
of 188H tbe outlook for the continuance of the Pacific halibut fishery, 
as au industry of any considerable Importance, was decidedly unfavor­
able; indeNl, tlwre was every prospect that it would be abandoned, or 
at least reduced to a scale only sufficient to supply the limited local 
demand. 

From the foregoing· the following conclusions may be drawn: 
To insure the est;t blislnnent of a successful halibut fishery on a per­

matJent basis, it first seems necessary that there should be railroad 
communication with Port Townsend, or that steamers should be em­
ployed for fishing, and that the transportation agencies should realize 
tbe importance of making favorable rates in order to build up the busi­
ness. 'l'he enterprise should also have the advantage of starting with 
ample capital backed by a knowledge of the business, and with an 
arrangement whereby the products-at least fresh halibut-can be 
distributed from some of the large cities of the Central States. The 
salt halibut should be smoked on Puget Sound. This would obviate 
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the unnecessary expense incident to shipping :fish to Atlantic ports, 
and would doubtless relieve the fishermen from much sharp competi­
tion they have heretofore met with. It is also quite certain that a 
judicious system of canvassing would lead to the utilization of moder­
ately large quantities of halibut in the towns west of the Rocky Moun. 
tains, and a demand thus created would doubtless grow with the 
increase of population. 

But while it; is tllus believed to be entirely practicable to lmild up a 
halibnt fishery here of respectable proportions, it will probably be sev­
eral years before such results are attained, and there are reasons for 
supposing that it will never rival the halibut fishery of the Atlantic. 

Indian sho're jishery.-At Neah Bay from 40 to 60 .. canoes are en­
gaged in halibut fishing from June 15 to August 15. It is thought that 
perhaps 15 canoAs are, on an average, constantly employed. The crews 
of the canoes number four or five men. About two fares are made each 
week, or about sixteen trips in a season. The principal fishing grounds 
are 10 to 15 miles northwest of Cape Flattery, but lesR important 
grounds, just out from Neah Bay, are also frequented. Although tbe 
catch varies from time to time, the average farp, of a canoe is about 100 
fish, with an average weight of 25 pounds each. Some halibut, how­
ever, weigh as much as 100 pounds. The aggregate annual yield of 
this fisher~7 is 600,000 pounds, a small amount of which is marketed in 
Port Townsend and Victoria; but the bulk is dried or smoked and 
reserved by the Indians for use in the winter. It is said that the 
l\fakahs take more cM"e and pains in drying halibut than in the prepa­
ration of auy other article of food. It is cut into thin ribbon-like strips 
aud car8fully dried in the open air, if the weather is favorable; other­
wise it is hung up in their "warm" (Hmoke) houses, and smoked until 
thoroughly cured. No salt is used on it.* 

Their methods and apparatus, both for :fishing and curing, are still 
nearly as primitive as they have been for centuries. They prefer books 
of their own make to those used by white men. Their fishing lines were 
formerly made of the fiber of cedar roots :firmly twisted together, and 

"At Neah Bay two large "warm-houses" are utilized for residence purposes and 
for smoking fish, blubber, etc. 'rhese are barn-like structures, one of v.:hich is 66 
feet long, and the other 92 feet long, 42 feet wide, 14 fe et high on the walls, and 32 
fe~t to the ridge pole. A smudge fire of driftwooll is kept burning n,t each end of 
the building, and around this is a light lattice framework about 10 feet high, upon 
which are hung strips of fish and blubber for smoking. Along both sides of the build­
ing, for its entire length, are raised platforms, about 5 to 6 feet wide, and 1 foot higl1. 
These are covered with matting and skin roues of various kinds, npon which the 
Indians sleep or recline. In the center of the warm-house is an earthen tloor that is 
frequently used for dances. When a dance is in progress the piatforms at the si<les 
are filled with men, women, and chil<lren, who are spectator~, or not at that time 
participatiug in the dance. vVhile these two houses are tho most important of their 
kind at Neah BaJ;, there are many small smoke bom;es, all of which are called by the 
Indian name of warm-houses. The latter are separate from the cottages in which the 
Indians live. 
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rendered pliable and enduring by being skillfully roasted. Lines made 
of the giant kelp were also in favor, these being strong and flexible. 
Wilcox found that they now use cotton lines, as a rule. The hooks 
are large and clumsy in appearance, having a stout wooden shank, to 
which is fastened a shorter piece, at an angle of about 150, by a stout 
seizing of cedar fiber at the point, and an iron barb is lashed to the 
shorter piece near its point. Steel hooks are occasionally used by 
Indians, who consider them inferior to those of their own make. 

'l'HE OYS'rER FISHERY. 

Oysters occur in the head waters of Puget Sound, and are taken for 
market only in the vicinity of Olympia. and Tacoma, where the beds 
are exposed at low tide, and it is possible to drive teams directly to the 
shore and load the bivalves into wagons. 

Tbe principal beds, as located on the accompanying chart, to which. 
reference is made, are in Lynch Cove, Dalop Bay, Totten, Eld, Budd's, 
and Carr's Inlets, and the strait west of Hartstene Island. 

At Olympia the oyster business was of considerable importance in 
past years, but it has greatly declined of late. San Francisco, to which 
the bnlk of the shipments was formerly made, now has large local 
hec.ls on which it chiefly depends; and the trade with that place has 
been discontinued. The oyster beds in the vicinity of Olympia are of 
considerable size. They appear to be depreciating of late, however, 
owi11g to the disa~t.rous inroads of starfish and the destructive effects 
or recent extremely cold weather. The beds are all exposed at low tide, 
awl are worked only at that time. Teams are driven to the beds; and 
the oysters are gathered by hand, put in sacks, ·and hauled to the deal­
erR for shipment. 

'l'lie oysters are very small; the meat is dark in color and has a strong 
eoppery taste. From 700 to 900 are required to fill an ordinary wooden 
lnwket; tl1eRe produce, when shucked, about one quart of solid meats. 

Bighty-seven men, chiefly Indians, were more or less regularly en­
gage•l in this industry in 1888. The output amounted to 5,200 sacks of 
100 pouu<ls each, and was valued at $14,300, the average price being 
$2. 7i) prr sack. 

Tue local demand is not sufficient to utilize all the yield, and a con­
siderable trade is carried on with Portland, Seattle, Tacoma, and other 
adjacent towns. In making shipments the oysters are placed in sacks, 
each holding six buckets of shell oysters. 

The oyster industry of Tacoma is of less extent than that of Olympia. 
'l'he output in1888 was2,700 sacks of 100 pounds each, worth $6,750, or 
$2.50 per sack. 

'rhe coml>iued fishery interests of the various centers on Puget Sound 
are shown in the tables on the following page, covering the year 1888. 
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Table of persons employed. 

How engaged. No. 

Vessel fisheries................................. 270 
tlhore fisherieH ........................ .••••. .... 647 
Canneries....................................... 141 

Total...................................... 1, 058 

Table of nationality and nativity of persons entployed. 

Nationality. Nativity. 

Vfis~el S~o~e Can- I T t I I Vfis~el s:ohe Can- T t l 
er~e~. erfes·. neries. o a. er~e~. erfes·. neries. o a. 

1

_U_n_i-te_d_S-ta_t_e_s __ .-.---.. -----.. ---.-. -.. -.
1

----; ~ --16-~~ --74- ----; --16-~ 

Country. 

United States (ln rlians) ...... 135 2!>9 434 135 299 .. .. .. .. 434 
Brit.ishProvince<~............ 11 2 1:l 11 2 13 

Germany.................... .. ...... . ....... . ......... 1 1 South America........ . ..... .... ... . ··6·· 1-·-· ....... --.·. 6 6 

Italy...... .. .. .. .. .. . .. .. .. . .. . .. . .. 45 4:'i .. .. .. .. 63 63 
Portugal............. . ....... 2 14 16 2 24 26 
Greece....................... . . .. . . . 7 7 7 7 

r~~r:J.~~::~~~~::~::::~~:~:: 1~ ~~ 6_ ~~ I ~~ ~~ 6 1~~ 
Rnssia.... ..... .... .......... ..... . .. 15 15 .... . .. . 25 25 

~tY:~- ~:~:~:::::::~:~:::::::: =~ .::::::: ~ii7. _n~ 1 :..::~~ ::::::~ .... ii7. _11~ 
Total................... 270 647 141 J 1, 058 I 270 047 141 1, 058 

Table of apparatus and capital. 

Designation. No. Value. 

Vessels (tonnage, 688. 68)........................ 14 
Ontfit ...................................... . 

Boats .. . . . .. .. .. . . .. . ...... _.................. 414 
App~r.atus of capt.me: · 

Seines........ . ......................... .... 36 
Pound nets and trap nets................... 12 
Gill nets.................................... 87 
Trawl lines, hand lines, all(i trolling lines ...... .. 

Shore property . ..................................... . 
Cash capital ........................................ .. 

$54,600 
29,500 
28,660 

19, 300 
9,800 

10,8:00 
2, 070 

43, 000 
68, 000 

Total . . . . . . • . .. • • • . . .. .. . . .. . . . . . .. . . . . .. .. .. 265, 7[;0 

Table of products. 

Species. Quantity. Value. Species. Qnantit.y. Value. 

Fish. 

Cod, fre.,h . . .. . . pounds . . 
Halibut, fresh .. .. do .. .. 
Halibut, salt.ed .... . do .. 
I!'lounders, fi.·esh .... do . .. . 
Herring, fresh ...... do ... . 
Perch, fresh ........ do .. . 
Ruekfish, fresh . ... . do . .. . 
8almou, fresh . . .. 1lo . •• . 
Salmon, sal ted ...... do . . .. 
Smelt, fresh ........ do .. .. 
Sbatl, fresh ......... do .. .. 
Salmon trout, fresh .do ... . 
Sardines, fresh ..... do .. .. 

23!>, 400 
*l/'>0 000 3oo: ooo 

175. 000 
80, 000 

150, 000 
220, 000 

1, 9:!0, 251) 
106, 000 
400, 000 

200 
50,000 
60,000 

$10,820 
21,800 
10, lOll 

4, 275 
2, 000 
3, 875 
6, 825 

4l, 005 
3, 410 

11, 250 
50 

4, 000 
I, 500 

Total .. ·.... .. .. .. .. . . 4, 630, 850 120, 910 

Marnrnals. 
Fur-seal pelts ... number .. 
Sea-otter pelts ..... do .... 

Total ............... . 

Mollusks, cru.:taceans, etc. 
Crabs ........... number .. 
Shrimp .... ..... pounds .. 
Clams . ... pounds, gross . . 
Oysters . ............ do .. .. 
Dogfish oil. ...... gallons .. 

5, 351 $29, 458 
30 3, 450 

5, 381 

7, 500 
fi, 000 

300,000 
790,000 
10,000 

3:J, 908 

570 
500 

3, 200 
21, 050 
4, 000 

Total . ......................... .. 29, 320 

Gr11nd total.......... .. . .. .. .. . .. 183, 138 

*Including the quantities sold fresh and cured by Indians. 
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2.-STATISTICAL REVIEW OF THE COAST FISHERIES OF THE 
UNITED STATES. 

[Prepared under the direction of .T. W. CuLLINS, .Assistant in charge of 
Division of Fisheries.] 

I.-EXPLANATORY NOTES . 

.Limitation of space.-It.seems proper to explain at the outs(;)t that 
the space available for the publication of this review limits t,he de~crip­
tive notes to the smallest proportions, and has also made it nete:-;~mry 
to abridge the statistical statements more than was at first contem­
plated. The materia,! availalJle b sufficien~ show in much greater 
detail the principal ft~atures of the fisheries, particularly so far as miuor 
civil divisions are concerned. 

Scope and objects of the review.-This report is limited chiefly to the 
coast fisheries of the United States. As a rule, inquiries have been 
pro~ecutcd ou the coast rivers ouly to the head of tidewater, though in 
some cases (especially on tlw Pacific slope) the canvass was carried suffi­
ciently high to embrace all commercial tishing. I u geum-al, the stati~t.ics 
may be said to cover only the coast and sea fisheries) but their scope 
will appear m~1re clearly in subsequent explanations under each State. 

In most cases tlle period covered by the tables embraces the calendar 
;years of 1887 and .1 888. Exceptions to this are the Pacific States and 
some of the Gulf States, for which figures for 1888 alone are pre~euted. 

The review has been compiled witll the object of showing the status 
of the fisheries from various points of view, some of which are novel, so 
far at least as their applic;Jtion to the whole coast is concerned. The 
general plan of the arrangement of the tabies is as follows: 

l. A series of general tables exhibits by States and geographical ~ec· 
tions the most prominent features of the fisheries, such as the persons 
employed in various uapacities; the character, quantity, and value of 
apparatus; the products and values by fisheries. In these tables are 
also introduced certain comparative_ statements which are thought to 
be interesting and valuable as well as novel. 
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2. A series of tables for each State presents in considerable detail the 
following- points: 

a. Persons employed in different capacities. 
b. The vessels, boats, and apparatus employed, and the capital 

invested. 
c. The products and values by species. 
d. The products and values by vessel and shore fisheries. 
e. The products and values bs apparatus and species. 

In the New England States, where the vessel fisheries are so exten· 
sive and dh·ersitied, additional tables are given to t->how the relative 
importance of the fishing grounds and the fisheries prosecuted thereon 
by New England vessels. Under the beau of each prominent fishing 
ground the following data are shown : 

f. Number and nationality of fishermen. 
g. Number, tonnage, and value of vessels. 
h. The quantities ~nd Yalues of each species ta.ken. 
i. In the mackerel fishery, the relative catch by different forms 

of apparatus-seines, lines, and gill nets. 
In all States having important vessel fisheries, detailed tables are 

presented showing their extent by customs districts. 
No attempt has heretofore been made to show all of these different 

phases of the fisheries upon a comprehensive scale. Thus, not only is 
it possible to understand the relative importance of the principal fislliug 
grounds, but these tables exhibit many features of interest in connection 
with special fisheries for cod, mackerel, etc. A continuation of this 
system will make it possible to note the changes that occur from year to 
year in fisheries and fishing grounds, and will furnish valuable assist­
ance in solving the many difficult aud intricate international problems 
arising in connection with tbe sea fisheries. 

Sources of information.-With limite<l exceptions, the statisties here­
with presented are based upon data gathered by the special agents of 
the U. 8. Fish Commission. In some sections, however-notably in the 
Middle States-the information obtained on Treasury Circular, "Statis­
tics of the J1""'isheries," has materially aided tile Commission iu maki11g 
the compilations complete. \ 

The length of coast line covered ~these tables, including the rivers, 
amounts to an approximate aggregate of 25,215 miles. 

General basis fo 'r tabttlation.-In order to clearly show in one total the 
entire summation of different l.Jranclles of the fisheries (by sections or 
States), it has been found necessary to reduce to the common unit of a 
pound certain products that are not usually handled on such a basis in 
the trade. While this is a departure from the or<liuary method it is 
thought that tbe end in ·view justifies it, and it is believed that tt'e ex­
planations that follow will prevent any misunderstanding. 
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In reading the tables, the principal points to be borne in mind may be 
briefly summarized as follows: 

Oysters: The weight given is for the edible part (meats and liquor); 
7 llounds to the bushel. 

Round clams or quohaugs (Venus mercenaria): Same as oysters; 8 
pounds to a bushel. 

Long clams (Mya arenaria): Same as oysters; 10 pounds to a bushel. 
Scallops (Pecten irradians and P. magelfanicus): Weight of" eye" or 

muscle (the edible portion) is given; 31 pounds to a bushel. 
Oil (whale, seal, and fish): 71 pounds to a gallon. 
The boats carried on --:essels are not shown separately, but are in­

cluded with the outfit. 
The values of .products are in all cases based on the prices paid tlw 

fishermen, or the original cost. 

11.-GE:!ERAL STATISTICS. 

The series of tables presented under this head exhibits in the most 
condensed form the information shown in greater detail for each State 
and for particular fisheries. Special attention is also directed to cercain 
phases of those industries that could not properly be included else­
where. This arrangement makes it possible to note the salient points at 
a glance, and beRides is convenient for purposes of general comparison. 

Tbe tables have been prepared with a view to sllow by States and b 
geographical sections the following: (a) Persons employed; (b) appa­
ratus aml capital; (c) products and values; (d) special features; (e) com­
parative data. 

'fhe comparative statements deserve special consideration, and some 
explanation may be necessary to prevent misapprehensions. In the 
comparisons which are considered in this discussion au effort has ueen 
made to bring the figures of 1880 to cover practically the same area 
as is included in these tables. It bas, however, not always been prac· 
ticable to do this, and in some cases tile figures of the coast fisheries 
for 1888 llave had to stand against totals for States in 1880. 

Table 8, which exhibits by States certain averages for vessel~ em­
ployed in fishing iu 1888, may be explained as follows: 

The large size of tl.te vessels sailing from California and their high 
relative Yalue is due to the fact that they are mostly whalers, and many 
of tllem costly auxiliary steamers. Tlw mnjority of the vessels in the 
cod fishery are large as compared with Atlantic fisbing craft, and carry 
more men in their crews. In Massachusetts the vtssels average much 
smaller in size and less in relative value. The explanation for this is 
found in the fact that many small -ves~els are employed in the so-called 
"shore fishery," a branch of fishery as yet not engaged in to any con­
siderable extent by California vessels. The ocean fisheries of New 
England also employ chiefly sailing vessel:-; less than 100 tons, aud this, 
together with the f:1ct that property of this kind is not held at such high 

H. Mis.274--18 
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figures as on the Pacific coast, accounts for the difl:'erence that appears 
in the rEJative values per ton. It will be seen that the vessels of Wash­
ington carry large crews in proportion to their tonnage. Most of these 
engage in the pelagic seal fishery, and their crews (chiefly Indians) go 
out from the vessels to bunt in boats. 

Table 9, showing the relative rank of the coast States in 1888, based 
on tlle value of products in t be more important branches of the fisheries, 
is Yery sugge~tive, aud brings out certain facts that otherwise might be 
unsy.spected. The most striking of these, perhaps, are the following: 

Maryland, which for so many years held unquestioned supremacy 
in the shellfish fisheri(·s, including the oyster, now takes second place, 
being surpassed by New Jersey. The material advance which bas taken 
plaee in the shellfish fisheriee of the latter State in recent years bas been 
due to the activity manifested in the artificial planting of oysters and 
to the large output of clams. 

Another notable change is found in the whale fishery. Massachu­
setts, which llas led in this industry since its establishment in America, 
now drops to second place, and . California takes precedence. This is 
due to the fact that, since the Pacific railroads were built, it bas been 
found most conYenient and profitable for the Arctic and Pacific whal­
ing fleets to rendezvous in San Francisco, and vessels belo11ging to the 
k-tlantic ports have generally shipped their products home by rail 
iuHtead of sending them by the long aud tedious passage "around tbe 
Born." This naturally led to the transfer of vessels and business from 
New Bedford and other Massachusetts ports to San FranciE:co, until, in 
1888, the result shown in the table has been reached. It may be ex­
plained that the trarle in California resulting from the landing of cargoes 
by Massachusetts vessels in San Francisco bas not been considered in 
preparing this statement; the table shows only the relative standing 
of the two States as based upon the actual value of whale products 
tah:en by its vessels or in its shore fisheries. 

Ualifornia also takes a prominent position in the crustacean fishery, 
while Massachusetts, succeeded by Marylaud in rank, has dropped 
from the secoud to the fourth place; the loss of position is due entirely 
to the decline in the lobster fishery. 

Among the most striking exhibits of this table may he included the 
advanced positions taken by thP- States of Louisiaua, Mississippi, and 
Texas in recent years, particularly in the oyster fishery; Louisiana also 
holds high rank in the crustacean fishery, ranking fifth on the list, and 
standing first among the reptile-producing States. 

Theadvancewhich bas been made byConnecticutin the oyster fishery 
since 1880 deserves to be classed among the most remarkable events 
couuected with our coast fisheries. This State now ranks next to Vir­
ginia in the value of the shellfish fisheries, and stands fifth in position. 
(See Notes on the Oyster Fishery of Connecticut, by J. W. Collins, vol. 
IX, Bulletin U. S. Fish Commission.) . 
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In connection with the general comparison with 1880 it is worthy of 
remark that only one of the New England States, New Hampshire, has 
lost its relative rank; Massachusetts maintains its preeminence; Maine 
and Rhode Island retain their places as the seventh and eleventh States 
respectively, while Connecticut advances one position. 

Of the Middle Atlantic States, New Jersey takes the lead, assuming 
third place, which was held by New York in 1880, while the latter State 
now occupies the fifth place, which New Jersey formerly held. The most 
noticeable change in this section is that of Delaware, which, on account 
of the decline in the natural oyster beds of Delaware Bay and conse­
quent loss to the State, bas declined from the eighth to the eighteenth 
place. Pennsylvauia has advanced one place, Maryland has dropped 
from second to fourth place, and Virginia remains in the sixth position. 

In the South Atlantic region, North Carolina has dropped back three 
places, from tenth to thirteenth; South Carolina two places, from seven­
teenth to nineteenth; and Georgia one place, from twentieth to twenty­
first. Only one State, Florida, maintains its former rank. 

On the Gulf of Mexico, excluding Florida, there has been consider­
able shifting of positions. Alabama has been reduced one point, but 
all the other States have advanced from one to :five places. 

The Pacific States have materially benefited their relative standing, 
California chaugiug from fourth to second place, and Oregon and Wash­
ington advancing together from the thirteenth and fourteenth positions 
to the ninth aml tenth. 

Table 10, showing the percentage of increase or decrease since 1880 
will be found irH5tructive. In discussing it we deem it advisabletocou­
shler the great geographical sections rather than to speak of the several 
States in detail, since the same information can be conveyed in this 
manner without unnecessary elaboration. It will be noticed that there 
has been a general increase in the personnel and capital employed, 
amounting to 18 per cent. in the former and 27 per cent. in the latter. 
Nevertheless, there bas been an apparent decline of 1 per cent. in the 
value of tlw catch, although there has been an increase in the quantity 
of prod nets. 

The decrease of 11 per cent. in the value of the catch in the New 
England States may be attributed entirely to the recent exceptional 
scarcity of mackerel a11d to the decline in the whale :fishery. The 
decline in the New England whale fishery alone since 1880 amonnts to 
more than the general decrease of 1 per cent. in the coast :fisheries of 
the Unit<>d States. With these exceptions there has been a general 
and gratitJ·ing increase in the fisheries of this section. 

The decline of 9 per cent. in the :fisberies of the Middle Atlantic States 
is attributable to the marked decadence in the oyster fishery, this being 
the result of more or less unrestricted fishing, particularly in the Dela­
ware and Chesapeake Bays. The general fisheries of this region have 
improved materially. 
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The 5 per cent. decrease in the value of the yield of the South Atlantic 
States is ascribable to practically the same cause as has been mentioned 
for the Middle States, viz: a marked falling off in the shellfish fishery. 
Eastern Florida shows an increase in the output of o·ysters and general 
products of the fisheries, but there has been a decrease in the three 
States notth of it. In all of these States there has been a slight deciine 
in the value of products of the g13neral fisheries, but the decrease in 
oysters is most noticeal>le. 

The marked increase of 48 per cent. in the catch of the Gulf States 
and a still greater advance in the persons and capital employed are due 
to the development of large areas of new fishing grounds, especially in 
the oyster industry. The abundance of oysters in certain sections in 
this region, together with the decrease that bas occurred on the coast 
of the Middle States, has induced capital and labor to ~eek profitable 
employment along the Gulf. 

On the Pacific Coast ihe increase in the value of tl1e catch takes pre­
cedence of any other section, it being 50 per cent. The ad vance in 
the persons employed and capital invested, while largP, is less than on 
the Gulf Coast. The increase is most noticeable in tl1e whale fishery, 
the shellfish industry, the crustacean products, and the market fisher,y. 

Tables 11 ami 12 are comparative statements by States and sections 
of the quantities and values of shad taken in 1880 and 1888. Tllis com­
parison bas a special interest, since it may fairly be taken as a l>asis for 
estimating the effect of artificial propagation of certain species ot food­
fish which, under natural condition~, ba.ve lweome noticeably df'pleted. 
It is proper to state tllat the supply of shad llad bern so much reduced 
by overfishing that in the years immediately succeeding 1880 there was 
n~ason to fear that the species ·would soon become so scarce that it would 
no longer l>e available as a reasonably cheap article of food or the object 
of a profitable fisuery. 

In order to comprehend the fnll significance of this com~Jarison, it is 
well to remember that the artificial propagation of shall on a large 
scale by the U. S. Fish Commi:s~ion was not undertaken until 1881; 
therefore the effeet of it upon the abundance of the species could not 
l>e felt or observed until 1885, when the artifieia11y hatched fi~h attained 
maturity and returned to the rivers for reproductive purposes. It will 
thus be seen tllat the excess of the catch of 1888 over that of 1880 
practically shows the result attaiued by artificial propagation of shad 
in the third season after its effects could, by natural limitations, be 
observed; and the very important facts are shown that the yield of the 
fishery was almost doul>1ed, and tllat its value, based on the prices 
obtained in 1880, was increased nearly $700,000. 

It may be admitted that the inereasetl cntch bas to some degree been 
due to the use of larger quantities of apparatus, but it is evideut that 
without a marked increase in the abundance of sllad, as a result of arti-
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iicial hatching, the profitable employment of additional fishing gear 
would not be possible. But the fact should not be lost sight of that 
each y·ear a larger proportion of shad is caught in the bays, estqaries, 
and lower reaches of the rivers, where pound nets and other gear have 
been multiplied to such an exte11t in recent years as to largely prevent 
anadromous species from ascending to their natural spawning grounds 
in tile head waters of the streams. For this reason the maintenance of 
the abundance of shad is more dependent now than ever before upon 
artificial propagation. 

A comparison of the catch of the shad with that of the alewife for 
the years namerl. will prove instructive, inasmuch as the latter is not 
hatched artificially, and these species are practically taken in the same 
waters on the Atlantic Coast and to a large extent at the same season 
aud in the same forms of apparatus. It is only just to say, however, 
th:_tt it is claimed by good authority that the alewife has au advantage 
over the shad; when it is caught it is commonly in a ripe condition, 
the adhesi\Te eggs are pressed out in great quantities when the fish are 
taken in pound nets, aml masses of them can generally be seen attached 
to the apparatus. Nevertheless, the comparative figures in tables 13 
and 14 show the alewife catcll to llave increased only about :33 per cent., 
while the value of the fish to the fishermen has declined about 5 per 
cent. This relatively sligllt augmentation of the catch in 188:3, as com­
pared with L880, indicates an actual diminution in the supply, when the 
increaHed quantities of apparatus used for the capture of this species 
are taken into co11sideration. 

Tables 15 and 16 present an interesting comparative statement of the 
yield and value of the oyster fishery in the years 18~0 and 188/'i. The 
preservation of our oyster fishery has become an important economic 
question, aud much attention is IWW given to it in nearly all coast sec­
tions where it is feasible to produce oysters abundantly. In some States 
Jaws ha\e been enacted giving certain proprietary rights in areas of sea 
or river bottom for the cultivation of oysters, and the results have been 
such as to demand the serious attention of legislators in other States 
where uo such regulations are in force anu where there has recently 
been au alarnyug depletion of this higply prized article of food. 

'faking the country as a whole, there has been only a slight falling 
off in the oyster produst, but this is due to a somewhat remarkable in­
crense in certain sections, which nearly counterbalances the decrease 
elsewhere. The depletion of the grounds in the ~post important oyster 
regions has led capitalists to seek other fields for exploitation, and in this 
way the oyster _industry in the Gulf States has been improved and in 
some cases created. In other States, as in New England and New York, 
the increased output is due to wise legislation. It is not practicable to 
enter into an elaborate discussion of the subject. It will perhaps suffice 
to call attention to the figures for the Chesapeake Bay region (Maryland 
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and Virginia) and to Delaware, where the depletion has been most 
noticeable, and to those for Connecticut, New York, and tlle Gulf States, 
where the increase is specially marked. It is also worthy of notice that 
Pennsylvania on the Atlantic, and California and Oregon on the Pa­
cific, which had no oyster fishery in 1880, according to the census, now 
make quite a showing, particularly the two former States. The oyster 
fishery of Washington has also increased In value from $10,000 to 
$86,574. But, while three of the States have entered upon the oyster 
fishery since the census year, the State of New Hampshire has aban­
doned it, though this makes slight difference. 

1. Table sh01ving by States the number of pe1·sons t;mployed in the coast fisheries of the 
United States in li:l88. 

Ves8el Shore I Sharesmen 
fishermen. fishermen. , and factory 

hands. 
-----------------------------------1-------

States. Total. 

Alabama ................................ ,........... . 63 195 60 318 
California.................................... . . . . . . . 1, 543 3, 188 607 5, 338 
Connecticut .........••........•••................. . 1,040 1,256 741 3,037 
Delawartl ..............•............................ 145 1,818 131 2,094 
Florida . . . . . . . . . . . . . .. . . . . .. . . • . .. . . . . . . . . . . . . . . . . . . 1, 055 2, 576 286 3, 917 

~~~r~:~~~~: ~: :::::::::::::::::::::::::::::::::::::- 3i~ 3, ~~~ ~~t 3, ~g~ 
Maine . ............................................. 2,981 6,289 5,901 15,171 
Maryland ........................................... 9, 449 14;246 8, 256 31,951 
Massachusetts...................................... 11, 091- 2, 681 3, 265 17,037 
Missis!!ippi _ . . . .. . .. .. . .. . .. . . . .. . .. . . .. . .. . .. . . . . . 143 437 800 1, 380 

g~: ~~;:~s:~~~~ ~::::::::::: :::::: ::::~: ~:::::::: ~:~ ~jig ~: ~~~ 1, di 1~: ~~~ 
NorthCarolina ..................................... 288 6,315 1,101 7,704 

I~~~:~i~~~~: :~::: ::::::::::::::::::::::::::::: ~::: ~~~ ~: rH 1

• !~i ~: ~!~ 
SouthCarolina..................................... 74 1,247 25 1,346 
Texas .................. ,............................ 69 833 119 1,021 
Virginia . . ... . .. . ... .. . . .. . . .. .... .. . .. .. .... . . . .. . . 3, 909 6, 545 2, 161 12,615 
\Vashington ........................................ --~--2,571 --~-- 3,830 

Total . . . .. .. . .. .... • . ""...................... 37, 811 70, 768 ~8, 867 137, 446 

2. Table showing by sections the number of persons employed in the coast ti8heries oj the 
United States in 1888. 

Section. esse ore sh- and fac - Total. V l 

I 
Sh fi Sharesmen I 

fishermen. ermen. Cl>ry hands. 
---------------------------------- --- --- ----------- - -----

New England States................................... 15,661 11,298 10,351 37,310 
Middle Atlantic States ........................... :.. . 18, 228 35, 503 12, 4 73 66, 204 
South Atlantic States........ .. .. .. . . . .. . • .. .. .. .. .. .. . 404 8, 799 1, 336 10, 539 
Gulf States......................... .. ................. 1, 639 6,36! 1,540 9, 543 
Pacific States ...................... ~ ................ _ .. -~ _ __2879 __ 8,804 1_._...2167 _2:,850 

Total .. . . . .. . . . . .. . . . . . .. . .. . . . . ................. 37, 811 70, 768 1 28, 867 137, 446 
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3. Table showing by States the number and value of vessels and boats, the quantity and 
1'alue of appamtus, and the amount oj shore property and cash capital employed in the 
coast fisheries of the United States in lt:l88. 

I Vessels. Boats. 

_____ 
8
"'"''· I _"_':~ N;;,~,~-~ Volne. ';;;;~fi't~f No. Value. 

Alabama ".................... . . . . . 26 265. 44 $22, 400 $5, 350 131 $6, 810 
California .......................... 94 12,108.81 1,046,500 447,475 1,354 24~,010 
Connecticut........................ 2'21 5,254.56 543,955 140,534 1,354 101,770 
Delaware........................... 43 667.13 44,550 2, 277 1, 019 38,800 
Florida ..... ".... .................. 144 2,-486. 37 230, 6i5 123, 4 74 1, 641 136, 148 

r(~~i~~~~~:::~:::::::::::::::::::::: 1~~ ~~~:!~ 5~:~~~ 2~:~i~ 2J~~ 14~:!!~ 
Maine.............................. 410 14,106.64 689,415 200,454 5, 907 2~5, 037 
Maryland .......................... 1,618 33,456 44 1,436,'3()5 340,725 7,778 392,239 
Massachusetts................ .. .. .. 825 60, 129. 74 3, 04 7, 8:23 1, 541, 636 3, 333 251, 070 
Mis8issippi...... .. • .. . . . .. . .. • . . .. . 42 374. 42 24, 600 9, 305 256 14-, 526 
New Hampshir0...... ....... ....... 14 498.42 27, 150 9, 901 75 41 220 

~::~e::kY.:~~::~:::::::::::::::::: ~~~ ~~:~g~:~~ 1,g~~:~n 2~~:~~; ~:;~~ ~~~:~~~ 
North Carolina.................... . 104 1, 061. 02 63, 520 9, 375 3, 151 170, 189 
Oregon. ............................ 13 422.30 74,050 11,400 1,545 201,095 

~h~rl!Yi:l~~t::::::~:::::::::::~::: ~~ ~:~~~:~t ~~~:~~g ~g:;~~ ~~~ ~f:~~g 
South Carolina , .. .. .. .. . .. . . .. ... .. 17 257. 85 22, aso 5, 300 526 19,454. 
Texas ......... , .. . • . .. • • • • .. .. .. .. . 19 188. 0~ 12, 085 3, u90 752 92, 739 
Virgjnia ........... ................. 894 14,907.14 740,020

1

153,97!J 4,486 203,793 
Washington .. ,..................... 171 752.73 7J,600 31,520 1,20:!1 145,880 

Total ... , ...........•.•....•.. -;,-099 ~i:Os' 10,ll6,153 3,459,096 ~195 -3,082,395 

I 
.Apparatus of capture. I 

. I 

No. of 
No. of pots, Value of Shore and Cash capi-States. No. of No. of pound f.ykes, foregoing. other tal. Total. 

seines. gill uets, and and all property. 
nets. other other etc. small apparatus. 

traps. 
-----------------.. 

Alabama .. ........•. 6 .......... ......... ---·· ·--· $5,160 $14, 184 $8.000 $61,904 
California ........•.. 1, 629 2,367 ........... 1, 490 354, 675 323, 050 267, 500 2, 68<1,, 210 
Connecticut ........ 56 61 118 12, 140 107, 920 I, 622, 135 353, 000 2, ~69, 314 
Delaware ........... 229 1, 4i)4 11 1,887 65,897 49, !l80 30, 500 23.:!, 004 
Florida ............. 138 1, 0!2 3 ............ 59,964 14:l, 145 30,000 723,406 
Georgia ............. 26 159 6 14 11,395 27, 100 10, 000 65,556 
Louisiana ........... 153 ·····--· ............ 4, 280 42,267 234, 047 164,200 664,927 
Maiue ............... 173 4, 328 662 112,902 415,699 766, 716 716,600 3, 023,921 
Maryland ........... 47!J 7, 460 599 11,402 336,488 1, 753,659 2, 029,493 6, 28!l, 969 
Massnchnsctts ...... 378 4, 750 218 29,363 96H, 298 3, 050,738 4, 251,200 13, 110, 765 
Mtssissippi ......... 44 14 ······- 8 7,457 93, 194 180,550 329,632 
.1\uw Halll(JShire .... 8 152 13 2, 290 22,873 38, 000 5, 000 107,144 
New Jt•rsey ......... 424 2, fl63 136 6, 114 290,054 201,054 59,000 1, 544,835 
New York .......... 267 812 199 21, 6:>5 206, 38! 1, 620,150 1, 196, 1811 4, 527,489 
North Carolina ...... 732 61, 6:!0 7!J7 133 287,344 l!J2, 946 78, 100 801,-474 
Oregon ............. 25 2,545 56 ............ 4:l7, 94:1 619,294 952,850 2, 296,632 
Penns.vh·ania ....... 9t 190 ......... 2, 077 43,3:!8 3~0. 450 597,000 1, 227, 166 
Rhode Island .....•. 59 105 166 6, 049 115, 742 353,485 2ilii, 000 1, 02:?, 876 
Soutll Carvlina. _ .••. 32 229 ............. 32 15, 5~5 22, 500 12, 000 97,189 
'.fe:ms .................. 125 ........... . .......... 481 21,237 62,:no 23, 150 214,511 
Virginia ............ 191 1, 890 991 219 339, 9:l0 461,203 306, BOO 2, 208, 225 
Washington ........ 59 1, 130 159 ...... . ...... 402, 177 333,220 533,000 1, 517, 397 

----- --- ---- -----
Total ......... 5,327 93, 281 4,134 212,5361 4, 557,815 12,365,460 12,038,623 45,619,546 
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4. Table showing by sections the number and value of vessels and boats, the quantity and 
value of appm·atus, and the amount of sho1·e p1·operty and cash capital employed in the 
coast jishe1·ies of the United States in U:l88. 

Vessels. Boats. 

Section. 
No. Net ton­

nage. Value. Value of 
outfit. No. Value. 

Now England States.............. . 1, 543 81,470.87 $4,505,718 $1,922,120 ll, 418 $683,776 
Midtllt; Atlantic States.----------- 3, 952 69,776.32 3, 977,885 865,673 22,504 1,215,082 
South Atlantic States............... l 36 1, 501. 99 97, 945 1~, 715 4, 527 220, 2~4 
Gulf~tates ........•••.........••... 34414,093.06 1 342,455 1 162,193 4,6751 371,332 
Pacific States ....................... _1~4 13,283.84 , ~2,150 ~0,395 ~--5~1,985 

Total . . . . . . . . . . . . . . . . . . . . . . . . G, OD9 170, 126.08 10, 116, 153 3, 459, 096 1 47, 195 3, 082,399 
I • 

Section. No. of 
seines. 

Apparatus of capture. 

No.of No.of 
pound 

ng~!~. nets, 
etc. 

No. of 
pot~, 

tykes, 
and 

otht>r 
small 
traps. 

Value of 
foregoing 

aud all 
other appa­

ratus. 

Sh~~h:~d Cash capi-
property. tal. 

-------- 1------ --- --- - ---- - ----

Total. 

New Enfl;land Stat~~-J 674 9, 396 1, 177 162,744 $1, 630, 532 $5, 831,074 $5, 560, 800 $20,134,020 

M§~~!:s ~ _t_l_ ~ -~ ~-i- ~ .J 1, 684 14, 769 1, 936 43, 354 1, 28~, 079 4, 469, 496 4, 218, 473 1ti, 028, 688 
South A t 1 ant i c 

State:;. __ .......••. 835 62, 439 803 179 3-!3, 159 283, 746 110, 100 1, 073, 889 
Gulf ~tates......... 421 635 3 4, 76\1 107, 250 505, 580 395, IJOO 1, 884, 710 
Pacific State<; ... __ .. 1, 713 6, 042 215 1, 490 1, 194, 795 1, 275, 564 , 1, 753, 350 6, 498, 239 

Total ........ _ 5, 327 93, 281 4,134f212.536 4,557,815112,365,WQ 12,038,623 45,61.9~ 

5. Table shotcing by States the values of the various coast fisheries of the United States in 
1888. 

States. 
Oyster Reptil- C u a Men- Whale Seal, wal-l 

General and other ian r :~ · baden and -por· rus, and Sponge 
fisheries. shellfish fisher- fi ~eer·es fish- poise sea-otter fishery. 

fisheries. ies. s 1 
• ery. fisheries. fisheries. 

-------·1---- ---- --- --- ---

Alabama . . ....... $32,386 $32; 174 ......... . $11,000 ·------ ---------· ............. 
Califorma 1, 091, 398 679,655 $15, 060 186, 883 ............ ;j)690, 729 ;j)l, 799, 644 ... ... ........ 
Connectiuut .. · .... 261,255 I, 066, 008 1, 290 86, 023 $89, 499 10,784 11, 200 ............ 
Delaware ........ 173,456 20, 160 2, 297 13,640 ------- .............. ................ ------- -
Florida ........... 468,292 57, 552 16,854 5, 894 ............. ........... .............. $253, 690. 
Georgia ......... . 39, 923 29,370 6, 075 7, 542 ............ ... ........ .............. . ........... 
Louisiana ........ 200, 215 230,820 60,738 121, 047 ................. ...... . ...... 
Maine ........... 1, 533, 910 239,043 516,073 3, 017 .............. .............. ............ 
Marlland ....... 650,455 2, 889,060 22, 237 198,769 52, 678 .................. ............. . 
:Massachust.:tts ... 5, 242,054 257, 589 ------- 173,386 6, 250 676, 216 
Mississippi. ...... 49, ?30 157,463 ........... 2!, 194 .... . , ..... . ................. . 825 
New Hampshire .. 83, 63~ 150 6, 256 ............. ............... . ............ . 
New Jersey-----· 984,376 3, 126,067 1, 652 78,570 7, 885 ............ ................. 
New York ........ 676,486 2, 286,880 1, 230 69, 137 314, 118 ··------· .................... .............. 
North Carolma ... 680, 312 52,459 4, 536 5, 760 17,247 16, 125 .................... .............. 
Oregon ........... 1, 010, 8!3 13,575 716 ............... . ............. ................. ............... 
Pennsylvania .... 163, 306 165, 339 ............. 15, 359 ............... ................... . ............. 
Rhode Island ..... 288, 932 311,836 ------- 29,047 195,277 --------- .................. ............... 
South Carolina ... 121,256 19, 146 3, 485 1!J, 770 ........... ............. .................. ............ 
Texas ........... . 134, 994 109,633 14, 280 12, 350 ........... ................ ................... ............. 
Virginia.: ......... 669, 622 1, 026,918 1i, 672 24,669 97,274 .............. ................ .............. 
Washington ...... 76i, 108 89,774 . ........... 1, 070 . ........... ··-···-- 32, 908 ... - ..... 

Total. 

$75,560 
4, 463,369 
1, 526,059 

209,553 
802, 282 

82, 910 
612,820 

2, 292,043 
3, 813, 199 
6, 355,495 

231, 712 
90,044 

4, 198, 550 
3, 347, 851 

776,439 
1, 025, 134 

344, 004 
825,092 
163, 657 
271,257 

1, 836,155 
890,860 

Total. ...... 15, .323, 44712, 860, 671167,406 1, 591,796 798,6041, 393, 854 1, 843, 7521 254, 515 •34, 23~, 0'5 

*The total value of the yield of the coast fisheries, including the rivers that were not canva!.'sed in 
their entirety but for which approximate figures are given under each State, was $35,222,929, or $988,884 
fsso~ than represented in this table. The combined sum has been used in making comparisons with 
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6. Table showing by sections the values of tlte various coast fisheries of the United States 
in 1888. 

Oyster Rep til - Crusta- Men- Wh"o I Sod, wa1· 
Section. General and other ian cean had en and por- rus, and Sponge Total. fisheries. shellfish fisher- fish flries. fishery. poise sea-otter fishery. 

fisheries. i es. fisheries. fisheries. 
------ ------- - ----

New England 
States . ....... . 

Middle .Atlantic 
$7,409,789 $1,874,626 $1,290 $810,785 $294,043 $687,000 $11,200 .......... $11, 088, 733 

SaLes ..... . ... 3, 317, 701 9, 514, 424 45, 088 384,785 487, 314 ..... .. ..... . ................ .. . ...... 13, 7-!9, 312 
South Atlantic 

States ...•..... 990, 503 114,079 19, 972 38,966 17, 247 16, 125 _________ .. . ... . .... ' 1, 196, 892 
Gulf States ..... 736,105 574,538 85,996 168, 591 . ..... . . . . . ... .. .... ........ . ... $25-!, 515 l, 819, '145 
Pacific States ... 2, 869,349 783,004 15,060 188,669 . .... . .... 690,729 1, 832, 552 ---- --- · 6, 379. il63 

15, 323, 447;12, 860, 671 
--- - -- ---------------

TotaL ..•. 167,406 1, 591,796 798,60411, 393, 8541 1, 843, 75'L 254, 515 34,234,045 

7. Table showing by States the extent of the menhaden industry in 1887 and 188i:l. 

States. 

No. of Number of p erAons 
factories employed. 
in opera- 1-------;-----·----1 

tion. Factorymeu. Fishe rmeu . 

Value of plauts. [ Cash capital. 

-----1----,----1---,---1----,------1 ------
1887. 1888. 1887. 1883. 1887. 1888. 1887. 1888. 1887. 1 1888. 

M-a-in_e __________ -_-_-__ -_-_-_-__ -_-_-__ -l -.. -.-.. -1- ---40 -- ---;;~ $20,000 - --.. - .1 $5,000 

Rlwl1e Island............ 3 3 177 246 259 225 $193, 000 193, 000 $69, 000 70, 000 
Connecticut............. 3 3 53 51 141 111 34, 200 34,200 16, 000 16 :WO 
New York........... .. .. 11 11 428 465 378 451 177, 500 203, 300 129, 000 197, 000 
NewJersey ............. 8 7 116 92 139 110 89,800 73,800 57,300 49,000 
Delaware ..... _.......... 2 2 88 88 [107 81jt 43,300 43, 500 40,000 :w, 000 
Maryland................ 3 3 48 55 81 71 17, 800 27~ 800 28, 500 30, 500 
Virginia ................. 26 19 437 345 778 644 170,950 161,150 205,300 J82,300 
North Carolina.......... 8 6 109 94 142 119 31, 700 :!0, 900 26, 100 24, 100 

Total . . . • . • . . . . . • • . 64 55 1, 456 1, 476 1, 918 1, 753 761, 250 787, 650 571, 200 604, 100 

Steamers. 

States. No. Net tonnage. Value. Value of apparatus 
and outfit. 

1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 
--- ---- --- ----

Maino ................... .. (*) 
11 11 766.88 747. 56 $126,000 $135, 000 $30, 000 $29, 000 
7 5 487.49 365.11 65, 300 51, 600 10,800 F, 500 

H! 22 978 . 90 1, 206.39 176, 000 218, 750 40,050 48, 730 
5 3 186. 70 114.25 47, 500 27, 000 8, 250 4, 950 
5 "4 :!68. 11 305. 57 49,000 41, 000 8,400 6. 900 
2 3 136. 26 198. 80 14,000 20, 000 4, 800 fi, 600 

10 11 423.14 505.35 48,800 64,, 000 19, 900 20, 6·10 
1 1 44. 15 44.15 9, 000 9, 000 2, 000 2, 000 

Rbmle Islan1l ............. . 
Connecticut ............. .. 
New York .............. .. 
New Jer~ey ............. .. 
Delawaret ............... .. 

~i~i\~~~~-·-·_·::: _-_·:::: ~ ::::: 
NorthCaroliua ....... .. .. . 

Total................ 51 55 3, 023. 52 3, 181. Gl 486, GOO 525, 350 115, 800 119, 380 

Sailing vessels. 

States . li.T I N t t v 1 Value of appa-

_____________ 1_1_8_87_~,:~88 ~ 1~~~ 1887°"

0

1888 :;:·; 

Maine ................................ . •3 90.59 $4, 700 $2, 400 
Rhode Island................... . 1 
ConnPcticut ......................... . 

1 27.50 22.44 $1,500 1, 000 $1, 000 700 
· ·-·-·-· ------·· 

New York....................... 5 5 92.78 92.08 6, 400 6,150 4, 380 4, 300 
New Jersey . ... .. . .. .. .... .. . . .. 6 6 116.79 120.96 4, 800 5, 800 6, 830 5, 750 
Delaware....................... . .... ------ ·----- --
~lal'yland ........................ 3 2 111.53 58.10 5,100 3,300 3,500 2.200 
Virginia ......................... 5! 40 1,691.05 1,263.00 80,750 52,850 57,950 39,350 
North Carolina ............. . .... ~ l:l 9 167. 37 124.79 9, 300 7, 800 10, 075 il, 325 

Total .................... . '81' 66- 2,2o7. o2. :, 771:36 107;' 850 181,60() 83,735 63, 025 

* 'fhe Ji!?:ures for Maine do not include the fishermen and vessels from another State that devoted a 
portion of their time to fishing in Maine waters but were chiefly engaged elsewhere. 

t These figures have been include<~ under Connecticut and do not appear in the footings. Delaware 
has no fishermen or vessels engaged in the menhaden fisher:v. 
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7. Table showing by States the extent of the menhaden indust1·y in 1887 and 1888-Cont'd 

Sailing vessels used as lighters. Total capital 
invested in the 

States. No. Net tonnage. Value. Valueofoutfit. industry. 
------

1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 
------------------- -------

Maine 1 ·6. 83 $160 $50 .............. $32, 310 
Rhode I~ia~Q ~::::: 3 5 42.32 64.08 $1,400 1, 825 $180 ~65 $!22, 080 430,790 
Connl'Cticut ....... 3 3 30.51 30.51 J, fiOO 1, 435 240 2!0 128, 040 112, 175 
New York ......... 5 6 62.65 69.55 3, 900 4, 500 350 425 5H7, 580 683, 155 
New ,Jersey ....... 10 9 126.21 105. 77 6, 65J 6, 250 710 650 221,840 173,200 
Delaware ....... ..... ·--- ·--·----· ......... ····--- 83,300 73, 500 
M_ar~l~nd ......... 4 3 94.35 63.10 4, 800 3, 500 250 200 78, 750 93, 100 
V1rgmm ........... 31 20 964 61 717.49 45,050 31,150 2,400 2, 000 6j!1, 100 55il, 400 
North Carolina .... 12 9 106.46 78.71 5, 900 5, 550 600 450 97,675 88,125 

Total........ 68 56 11,426.11 J, 236. 04 69,200 54, 370 4, 730 4, 280 2, 200,365 2, 239, 755 

I_ Menhade.u handled. Oil manufactured. 

State8. Number. Value to fishermen. Gallons. Value. 
-------

- 1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 

I -------- ---- --

~:~d~ i~i~i;<i ·:: !· ·6o." 9oi; 67o 6, 666, 0()0 -·-------- $7, 00() ·----- .. 79,000 ······-- $16, 590 
127, 169, 670 $73,072 155, 00! 53&, 623 762, 361) $129, 539 168,418 

Connecticut ... ·) 54., 000, 000 59, 620, 000 71. 133 80, 990 9!, 380 143, 600 24,155 37,960 
New York ...... 114, ti'l3, 200 21 !l, 970, 910 166, 409 314, 118 814, 671 l, 248,008 170, 979 349,454 
New .Jersey .... 27, 915, 000 27,252, 000 31,265 30, 512 176, 600 86,768 38, 899 2ti,214 
Delaware ....... 3-t, 4ti0, 000 24,000,000 46,521 32,940 232, 300 153, 870 61,829 48, 572 
Maryland ....... 12, 210, 000 18, 974,050 16, i89 21, 345 71,500 44,850 16, 115 12, 008 
Viq.!inia . ...... . 12R, 415, 000 1::: ::: :~~ .11 ;:; ~: 115, 471 759, 187 249, 2tll 138,414 65,893 
North Carolina. 24, 59~. 000 17,247 98, 2u0 "· .,, I "· 550 

12, 600 
----- --------

Total ..... 457, 128, 870 609, 715, 930 599, 563 774, 6:,!7 2, 785,461 2, 818, 097 604, 480 737,709 

Scrap prepared. 
Total value of 

Crude and manufaciured 
States. ,acidulated. Dry. Total. Value. products. 

-------
1887. 1888. !887. 1888. 1887. 1b88. 1887. 1S88. 1887. 1888. 

------------- --- --- --------

Tons. Ton3. Tons. Tons. Tons. Tons. 
Maine ......... ......... .540 .. ........... -·-· . - .. ~- .. - 540 ·-···-·- $5,400 .............. $21,990 
Rhode Island ... 1, 360 2, 951 2, 450 5, 600 3, RlO 8, 551 $81, OLO 166, 268 $210,549 334,686 
Connecticut .... 515 1,170 730 670 1, :!45 1, 8!0 23, 310 30, 570 47, 465 68,530 
New York 100 7, 455 8, 586 13, 045 P, 6R6 20,500 19H, 976 421, 835 369, 955 771, ~89 
New Tersey .... 7R3 1, 534 1, 4li0 2, 243 2, 243 3, 777 47,455 41, 035 86, 35! 67,249 
Del:tware ...... 1, 330 1, 250 1, 670 550 3, 000 1, 800 57, 030 30,700 118, ~59 79,272 
Mar.rlaud ....... 615 1, 205 510 638 1, 12:'i l, 843 18,900 28, 134 35, 015 40, 142 
Virgiuia ..•..... 1, 752 2, 778~ 7, 8i2 5, 15!l§ 9, 594 7, 938 191, 9!1! 155, 39-l 330,405 221,287 
No•th Ca<Olina.~~- .... .. 1, 638 ¥,355 1, 69>l 1, "' "· "' as. s;s 

1 

oo, '" 51, 475 
------------------ -----

Total..... 6, 515 18, 883~ 24,886 I :.:!9, 46opt, 401 4&, 344 660, 732 918, 211 1, 265, 212 1, 655, 920 
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8. 1'able showing by States ce1·tain ave1·age figures for the vessels employed in the coast 
fisheries of the United State in 1888. 

States. 
Number 

of 
crew. 

Net of of appa- per per 
Value Value Stock li:itock 

tonnage. vessel. ra~~~fi~~d vessel. ruan. 

--------- ---i--
Alabama. • . • . . • .. . . . . . . . . . . . . . . . . . . ...... . 6. 0 I 30, 42 $2, 000 $1, 011 $2, 886 $.i81 
California ............... . ...... ........ .. . 20.2 1il8. il~ 10,748 5, 394 12,812 640 
Connecticut ......................... ... ... . 4. 8 24. 76 2, 531 816 3, 855 7H9 
Delawa.re .......................... ..... .. . 3. 7 12. 38 9~ 172 1, 086 291 
Florida ................. .. .. . ...... .... .. . 7. 7 ~ 17. 82 1, 631 934 2, 492 324 

r~~r~~~;::::::::::::::::::::::::::::: ::::: _ 2. 7 10. 78 740 285 80:! 301 
2. 7 7. 22 454 193 829 309 

Ma.ine ............................... . 7. 8 41. 16 1, 725 1, 075 2, 305 297 
Mary land ................................ .. 6.4 17.76 774 324 1,318 205 
MasBachusetts ....................... . 13. 6 73. 62 3, 735 2, 717 6, 375 469 

N~~i~~~;~lii~~:::::::::: :::: :·.:: :::::::::: 
~~: ~:r~!.::::: ::::::::::::::::::::::::::. 

3. 4 8. 91 586 288 1, 517 446 
9. 4 35. 60 1, 939 ] '868 3, 906 414 
3. 4 14. 28 969 172 1, 153 337 
3. 2 13. 22 1, 414 534 2, 954 914 

North Carolina ........................... . 4. 3 10. 76 783 32d 662 154 
Oregon .................................... . 

~~~~~Yi:1~~t :.': ::::::::::::::::::::::::::: 
Routh Ca.rolina ................ ..... ....... . 
Texas ..................................... . 
Virginia. ................................... . 
Washington .............................. .. 

6.9 
6.3 
4. 6 
3. 6 
5 1 

20.5 

24. !l1 
21. OR 
16.03 • 

9. 90 
14.59 
52.47 

2,167 
3, 034 
1, 057 

636 
740 

4, 038 

469 
679 
331 
265 
317 

2, 208 

3,197 
4, 579 
1, Hl2 
1,171 

925 
4, 230 

460 
733 
253 
322 
182 
206 

9. Table showing by fisheries the relative rank, based on value of prod1wts, of the coast 
States in 1888, together with a general compm·ison with 1880. 

General l,•nOdysottehrer l, Re_ptil- Crusta- Menh; Whale Seal, wal.' Total. 
fi • 1 nnd rus, and Sponge I-------

Hank. sher- shellfish tan cean <en porpoise sea-otter fishery. 
ies. fisheries. fisheries. fisheries. fishery. fisheries. fisheries. 1888. 1880. 

1 Mass .. 
2 Me .. . 
3 Cal ... . 
4 Oregon 
5 N.J ... 
6 Va ... . 
7 Md ... . 
8 N.Y .. . 
9 Wash .. 

10 N.C ... 
11 Fla. ... 
12 R.I.. .. 
13 Conn .. 
U La ... 
15 Del .. 
16 Penn .. 
17 Tex ... 
18 s. c ... . 
19 N.H .. . 
20 Miss .. . 
21 Ga ... .. 
22 Ala .. .. 

I -----.-------.------------ ------
N.J .. .. 
Md .. .. 
N.Y .. .. 
Va ... .. 
Conn .. . 
Ual ... 
R.I. .... 
Mass .. 
Me .... . 
La .... . 
Penn .. . 
Miss .. .. 
Tex .. . 
Wash ... 
Fla .... 
N.C .. 

La .... . 
Md .. . 
Va. ... .. 
Fla ... . 
Ual ... . 
Tex ... 
Ga ... .. 
N.C .. . 
S.C ... 
Del .. .. 
N.J .. . 
Conn .. 
N.Y .. 

Ala .......... .. 
Ga .......... . ... . 
Del. .. . 
8.U. 
Ore)l.on ........ .. 
N.H ........... .. 

Me . . . . N Y... Cal . . . . Cal . . . . . Fla ... . 
Md .... R.I .... Mass ... WaRh . .. Miss .. . 
Cal .. .. Va .. .. N. C .. .. Conn .......... . 
Mass . . Conn . . Conn . . . . • • . . . . . . . . ....... . 
La .... Md ................................ . 
Conn .. N.IJ .............................. .. 
N.J ... Penn ............................. .. 
N.Y ... N.J ............................. . .. 
R. I. . .. Mass .. .. ......................... .. 
Va ..... Me ............................... .. 
Miss ........... ............................. .. 
S.C ........................................ .. 
Del ........................................ . 
'l'ex ...................•................... 
Ala ....................................... .. 
Ga .......................................... . 
N.H ....................................... .. 
Fla ...................................•..... . 
N.C ....................................... .. 
'vVash ..................................... . .. 
Oregon .................................... .. 

. 

Mass .. 
Ual .. .. 
N.J .. . 
Md .. .. 
N.Y .. . 
Va .. .. 
Me .. . 
Conn .. 
Oregon 
Wash. 
R.I. ... 
Fla .. . 
N.C .. . 
La 
Penn .. 
Tex ... 
Miss .. 
Del ... . 
s.u ... .. 
N.H .. . 
Ga ... .. 
Ala .. .. 

Mass. 
Md. 
N.Y. 
Cal. 
N.J. 
"va. 
Me. 
Del. 
Conn. 
N.C. 
R.I. 
.Fla. 
Oregon. 
Wash. 
La. 
Penn. 
~.c. 
N.H. 
Tex. 
Ga. 
Ala. 
Miss . 
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10. Percentages of inm·eaNc or decrease in 1888 as compm·ed with 1880. 

------

States. Persons Capital Value ot 
employed. invested. catch. 

- ---
Alabama ...................................... -- ................. . 50 + 62 37 
California ...................................................... .. + 72 + 136 + as 
Connecticut .................................................... .. 3 + 102 + 6;i 

~~~d:~~ -:.-.-.~--·_·_·_·_·_·_ ·.·.·.·_·_·_ ~ ·. ·.·.·. ~ ~ ~--·.:·.-.:·.·::. ~ ~------·-: ~: :~:::: :::::: + 5 14 79 
+ 58 + 78 + 25 

~~~u~i~~~::: ~:::::::::::::::: :: ~ ~ ~::::: ·:::::::: ~ ~: ~ ·.: ·: ::::::::::: 29 17 Bl 
+ 135 + 610 + 56 

Maine .......................................................... .. + 37 10 Hi 
Mars·land ...................................................... . 

~i~"~T~~~;r~~:::::: .-: .-:: .- .-::::::: _-::::: .· .-::::.-::.- _·: .-::::.-:::::::: 
Nl'w Hampshire ............................................ .. 
New ,Jersey .................................................... . 
N<'w York ..................... .. ................................ . 

+ 26 + l~O - 21 
- 15 9 20 
+642 + 3, 646 +!!~!! 

13 <19 4tl 
+ 68 + 4 + 35 
+ 21 + 77 - !! 

North Carolina .................................................. . + 4(i + 58 - 8 
Ort·~on ......................................................... . 

~~~~~Yi:~~~t:_·_-:::::: .": :::::::::: . .":: ." ." :::::::::::::::::::::::: 
- 12 + 176 + 69 
+ 345 + 1,194 + 286 

26 + 73 + 18 
South Carolina ............................ , ................... . + :!4 + 47 - 23 
Texas .......................................................... . + 70 + 406 +Ill 
Vir;rinia ................................... .... .................. . 
Waslung:ton ..................................................... . 

20 + 24 - 20 
+ 71 + 359 + 113 

Not mcrease or decrease ............................. . + 1!! + 27 

Sections. Persons Capital Value of 
employed. investeu. catch. 

New England States............................................. + 1 + 1 -11 
Middle Atlantic State!!.......................................... + 17 + 28 - 9 
South Atlantic States............................................. + 39 + 54 - 5 
Gulfr-;;tates........................................................ +86 +245 +48 
Pacitic States..................................................... + 28 + 182 +50 

Not increase or decrease ................................... ! --+18 - + 27 ---1 

11. Cotnpamtive staternent by States of the catch of shad in 1880 and 1888. 

I 
1880. 1888. 

States. 
Pounds. Value. Pounds. Value. 

----------------------------------------------
Alabama ............ . ............................................. .. ---·--- ... 
California ......................................................... .. 
Connecticut.............................................. 1, 318,032 

90,871 $6,513 
$65, 90~ 36ii, 936 23, 786' 

DPiaware ...... ...... ...... ............ ...... ........ ... l, 050,000 52,500 1, 389,216 51,999 
Florida ..... _ .... _... .. . .. .. . . . . . .. . .. . .. .. .. .. .. .. .. . .. 251, 700 20,136 1, 448, 000 89,630 

~~~~:i~~ii::::: ::::: :~:: ~~::::: :~::: ~ ~:: ::~~:: ::.: ~:: ::::: · ... -~~~·- ~~~ 17,941 263,200 19, 000 
................. .................... 

Maine . .................................................. 580,319 
Maryland...... .. ........................................ 3, 759,426 

11,876 8~9. 923 24,368 
140, 326 5, 595, 735 218, 230 

~fss:i~~~;;f~~~:::: ::::::::::::::::::::: :~:::: :~: ::: ::~:: ..... ~~~·- ~~~-
New Hampshiro ......................................... 6,417 

~ ~~; ~~~~~: : ~::::::::::. : ~:::: :::::: ::::::. :::: . :::::::: 2, ~~~; ~~~ 
North Carolina .. .. .. . . .. .. .. .. . . .. . .. . .. .. .. .. .. .. .. . .. . 3, 22 I, 263 

8, 226 179,606 5, 312 
............... ..................... 

321 80 3 
35,000 6, 523,447 307,411 

136,680 3. 445,639 150,882 
329,569 5, 630, 709 292,409 

Oregon ................•............................................ 10,000 500 
P!'nnsylvauia........................................... . 559, 600 
Rhode Island .. .. .. .. .. .. .. .. . . .. .. .. .. . .. . . .. . .. . .. .. . .. 48, 100 
South Carolina.................................. ........ 207,600 

27,980 1, 387,200 76,942 
2, 405 17,400 1, 213 

12,432 432,800 27,050 
Texas ............................................................ . ................ .................... ................ 

~~;~;~~t~~-:::::::::: ~::::::::: ·.::::::::::: ~:::::::::::: .. ~·- ~ :~ '. ~~~ 134,496 8, 106,823 376,944 
·--------··· 

-----------1------1·-----
Total ....................... =...................... 1!!, 014, 534 995,790 35, 736, 585 1, 672,192 
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12. Comparative statement by sections of the catch of shad in 1880 and 1888. 

1880. 1888. 
Sections. --- --1~-----

Pounds. I Value. _P_o_un_d_s_._j_v_a_l_u_e._ 

New England States.................. . .................. 2,117, 392 $88,730 
Middle Atlantic States .................................. 12,024,579 526,982 
South Atlantic States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 932, 56:3 380, 078 
Gulf States ......... . ...... .......................... . .............. . 

1, 412, 945 $54, f:82 
26, 448, 060 1, 18:?, <108 

7, 774, 709 428, 089 

Pacific States............................................ -· .. ... ... . 100,871 7, 0 [:1 

Total. ............................................. 18,074, 534 1 995, 790 35,736,585 1, 672, l!J2 

13. Cornpamtive statement by Sta~es of the catch of alewit•es in 1880 and 1888. 

1880. 1888. 
States. 

------------------------------------------I- P--ou_n_c_ls __ . I Value. Pounds. I Vruue~ 
Alabama .............................................................. . ........................... . 
California.................. . .............................. , ........................... . . 
Connecticut.... .. ........................................ 770,000 $8,700 125,200 $1, 2s3 
Delaware............ . ................................... 2, 396, 700 ~o. 475 9<tl, 98o 10, 925 
Florida...................... . ........................... 10,000 200 . .......... . 

~~~i;i~~~:::::::::::: :::::::::::::::::::::::::::::::::::: .... ~~~~-~~~- .... ~: ~~~- .. -. -~4•. ~~~ - 365 

Maine.................................................... 1, 804,202 35,823 3, 079, 994 30, 103 
Maryland................................................ 9, 128,959 139,667 12,835,524 110,291 

~fs~~i~~r;;t~~~:: ::::::::::::::::::::::::::::::::::::::::: 3, 751,059 ... ~~: ~~~- --~·- ~~1._ ~~7- s3, 53o 
NewHamusbire .. ... ... ... .. ........................... 425,000 8,500 146,'150 
New .Jersey........ .. .. .. .. .. .. .. .. .. .. . .. .. . .. . .. . . .. .. . 1, 200, 000 17, 335 2, 717, 520 
New York .... ........ -.......... .. .. .. .. .. .. .. . .. .. . . .. . 250, 000 3. 750 223, 000 
North Carolina . - ... - .. ~ . . .. - ...... - .. . .. . . . .. . . . . .. . .. . 15, 520, 000 142, 78! 20, 463, 340 
Oregon.......... ..... ..... . . . .... ...................... . ..... ...... . ......... .. 

3, 080 
26,924 

2, 670 
161,673 

Pennsylva,ui.a ... . .. . .. ... . ........................... ...... .... . . 811,657 8,:J65 
Rhode Island .. . .. . .. .. . .. . . .. . . .. .. .. .. .. . . .. .. .. .. .. .. 2, 978, 000 14, 460 1, 739, 300 , 21, 165 

i?~:~~~~~~~~l;~l::: ~ ~:: ::::: ~: :::::::::::::::::::::::::::::I·-o: :~::- ~~~ - ·- · 1::-~:: · -~.- ~~;: i~3: 40,369 

w .. h~:::·::::: ::::: ::::::::::::::·:::::::::::::::: .~~84~~~~~~~ 

14. Cornpctrative siatcment by sections of the catch of alewives tn 1880 and 1888. 

1880. 1888. 
Rections. 

Pounds. Value. Pounds. Value. 
----------------------------------------1--------l------- -------------
New England States -.. - . .. - .... .. . .. .. . .. .. .. .. .. .. .. 9, 728, 261 $103, 285 11, 383, 181 $139, 131 
Middle Atlantic States . .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 19, 901, 072 2<i7, 527 24, 286, 792 199, 544 
South Atlantic States.................................. . 16,055, 000 155, 734 20, 487, 700 162, 038 
Gulf States........ -.. .. . ....... . .. . ................... .. . _ ... . _ . . . 
Pacific States ......... . ................ . ................. . _........ . . ................ . ... . 

Total.... . . . . . . . . .. ... ... .... . . . ... . ....... .. ... 45,684,33315W,M6' W,l57,673 500,713 
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15. Comparative staternent b.!J States of the yield of oysters in 1880 and 1888. 

1880. 1888. 
States. 

Bushels. Value. Bushels. Value. 

Alabama........................................ . 104, 500 $44,950 76, 125 $32,174 
California................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130, 000 509, 175 
Connecticut .................................... 336,450 386,625 1,509,867 1,012,259 
Delaware........................................ 300, 000 325, 000 41, 855 17, !J20 
Florida . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . 78, 600 15, !i50 239, 197 57,308 
Georgia.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70, OOC 35, 000 120, 600 29, 310 
Louisiana.. . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 295, 000 200, 001) 719, 992 230, 8~0 
Maine ....................................................... . ...................................... . 
Maryland...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 600, 000 4, 730, 4 76 8, 957, 05F 3, 056, 4~8 
Mat~sachusetts .................................. 36,000 41,850 45,631 66,453 
Mississippi . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . 25, 000 10, 000 767, 205 157, 463 

~~: !e~~~~~~~~~~: :::::: ::~: :::: ~::::: :::::::::::: 1, 97~: ~~~ 2, 080, ~~~ ... 2: 524:5ii" .... 2: 245:6.=,9 . 
NewYork....................................... 1,043,300 1,577,050 1,901,120 1,893,0~5 
NorthCarolina .................................. 170,000 60,000 204,703 46,129 
Oregon.................................................................... 4,125 6,250 

~:d~Yi:~~l~~: :::::::::::::::::::::::::::: ~ :::::: · ·· · · i63: 2oo· · ·--225: 5oo· ~~~: ~~~ ~~~: ~~~ 
Sonth Carolina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 000 20, 000 40, 242 19, 146 
Texas...... . . • . . . . . . . . . . . . .• • • • . . . . . . . . . . . . . . . . . . 95, 625 47, 300 341, 275 109, 633 
Virginia ......................................... I 6, 837, 240 2, 218, 376 a, 664, 433 1, 33ti, 012 
Washington .............. - .. - .... - ............. "I 15, o_oo 10, 000 I 60, 993 86, 574 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 195, 915 1 12, 029, 502 21, 765, 640 I 11, 329, 918 

16. Comparative statement by sections of the yield of oyste1·s in 1880 and 1888. 

1880. 1888. 
Sections. 

Bushels. Value. Bushels. Value. 

New England States................................. 536,650 $654,775 1, 744,753 $1,331,313 
Middle Atlantic States ............•.••.............. 20,755,540 10, 931, 527 17,316,430 8, 714, 4/:l 
South Atlantic States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310, 000 120, 000 4~3, 295 107, 595 
Gulf States......................................... . 578,725 ~ 313, 200 2, 086, 044 1 574, 5:!8 
Pacific States........................................ 15, 000 10, 000 195, 118 61H, 999 

Total . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 22, 195, 915 12, 029, 502 21, 765, 640 11, 329, 918 

III.-FISHERIES OF THE NEW ENGLAND STATES. 

The length of the coast line of this section, as represented by the 
area canvassed by the agents of the Commission, and therefore cov­
ered by the statistics, including the rivers, is about 3~460 miles~ divided 
as follows among the different States: Maine, 2,140; New Hampshire, 
35; Massachusetts, 750; Rhode Island, 245; Connecticut, 290. 

The :fisheries of this division are characterized by certain features 
which distinguish them -from all others on the At! an tic coast, notably 
the vessel fisheries on the ocean banks and high seas, which are of 
great extent and vast importance. So far as the amount of capital 
invested and the quantity and value of the general food fish fisheries are 
concerned, this section ranks :first, although in the items of _l1ersons 
employed and the total quantity and value of fishery products, the 
Middle States take precedence. -
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In 1888, there were engaged in the fisheries of the New England States 
37,261 persons, of whom 15,612 were vessel :fishermen, 11,298 shore and 
boat :fishermen, and 10,351 shoresmen, preparators, and factory hands. 
The capital invested was $20,109,220, divided as follows: Vessels and 
outfits, $6.408,038; boats, $683,776; apparatus of capture, $1,630,53~; 
shore property and circulating· capital, $11,391,874. The value of the 
products at first hand was $U,074,501, of which amount nearly three­
fourths represented the general food-fish products, 

Tbe serif's of special tables for this section, which show in more detail 
(by :fisberics anu fishing grounds) the importance of the vessel fisheries 
needs some little explanation. By the arrangement giving the extent of 
the fislleries by fishing grounds each vessel is credited to a1l the fisheries 
in which it was engaged during any portion of the year,' together with 
its tonnage, \~aJue, and crew. It is therefore duplicated to tllat extent. 
Nod uplication of the catch, however, occurs. The following definitions of 
some of the more important fisheries recognized will add to the clearness 
of the tables. The otller fisheries will no doubt be readily understood. 

Shore fishery: Vessels engaging in this branch are mostly small craft 
frequenti11g waters adjacent to the New England shore and catching 
so-called ground fish, which are sold either fresh or salted. 

Market fishery: Vessels credited to this fishery are of medium or large 
size and take fish on the banks lying to the westw:•rd (George's, Brown's, 
etc.) or off the New England coast. The catch consists mostly of cod, 
haddock, pollock, and halibut, and is landed in a fresh condition. 

Halibut fishery: Vessels incidentally taking small quantities of hali­
but in the bank, market, and shore fisheries have not been classed under 
the halibut fishery, which designation bas been reserved for vessels 
making specinl trips for that species and landing the fares in a fresh 
condition or fletched and Halted. 

That ~:somewhat isolated branch of the fisheries known as the frozen­
herring trade, wbieh is engage1l in by vessels from Maine and Massa­
chusetts, cau be best introduced in statistical form in this place. The 
tal>Je presents the leading feFJ.tures of the industry as prosecuted by 
American vessels in 1888. The vessels that engage in tllis trade in 
winter are tllose which at other seasons follow some other braneh of 
fishing. The herring are purchased of the resident fishermen at a price 
agree1l upon (which often varies) and sold for bait or food in the Amer­
ican markets, priueipally Gloucester, Boston, and New York, at rates 
that fluctuate materially in some seasons. The stock of a vessel is the 
difference between the buying and selliug price. The crews are much 
smaller than are carried when :fishing, averaging less than half as many 
men. 
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17. Table showing the extent of the frozen-herring tmde with the British Provinces in 1888, 
as catTied on by American fishing vessels. 

[This table does not include the fish brought into United States territory over regular Rteamsbip 
lines, nor the trade maintained between Yarious ports in the N~w England and Midale States.] 

I 

Ves~els. 

1 

Number of herring 
Number. Net tonnage. Value. transported. 

I M . Massa- M . Massa- M . Massa- M . Massa-
1 ame. chusetts. ame. cbusetts. ame. chusetts. ame. chu~etts. 

Whf>re obtained. 

---------,------- --- --- -----------

New Brunswick . . . . . . . . . 4 10 129. 34 645. 29 $9, 800 $29, 532 1, 282, 000 *2, G77, 000 
Nova Scotia .•••••.....•. · 1 1· . . . . . . . . . 58. 09 . . .. . . .. 1, 400 . .. .. .. . .. 380, 000 ......... . 
Newfoundland.................. . 38 . ...... 3,347.63 .. ..... . 218,026 .......... l2,9n,ooo 

Total .............. --;-~--48 11sU3j3.992~~ojW.558~oooji5.Go4~ 
*Including 150,000 fish from New Brunswick landed by vessels that also went to Nowfounulaml and 

got most of their cargo there. 

MAINE. 

The data here presented cover all the coast fisheries of Maine, includ­
ing the rivers, which were canvassed as l.tigll as fishing was prosecuted 
upon a commercial basis. Thus, the St. Croix was investigated to Calais, 
the Penobscot to Bangor, the Sheepscot to Wiscasset, and the Kennebec 
to Woolwich. 

In the matter of persons employed, the returns for Maine show an 
increase over 1880 of 4,252 in 1887 and 4,100 in 1888. There bas been 
a small decrease in the capital invested and in the extent and value of 
the ve&sel fisheries. There bas been a marked decline in the number 
of 'Tessels, but the value of the fishing fleet bas not materially changed, 
owing to the increase in the size and cost of the vessels. The general 
fisheries, as a rule, were quite as profitable in 1887 and 1888 aH in 1880. 
Some branches werA notably prosperous, including the lobster fishery, 
the pound-net and weir fishery, and the sardine industry; but the mack­
erel fishery was a marked failure as compared with previous years, all(] 
the meager results obtained from it lllade the general summation for the 
year much smaller than it otherwise might have been. 

18. Table of persons employed. 

How engageo. 1887.1~ 
On fishing vessels . . . . . . . . .. .. . . . . . .. . .. .. . . .. . . • . .. . .. . . . .. . . . . .. . . . . . .. . .. .. . .. . . . . . 3, 293 2, 878 
On transpurting vessels...... .. .. . . .. .. .. .. .. . . . .. . . . .. . . . . . .. .. . . . . . . . .. . . .. . . . . . . . . 76 103 
On transporting boats...... .......................................................... 143 149 
In shore fisheries*............ . . . ...... ...... ...... .............. ...... ............. 6, 089 6,140 
On ehore, in canneries, factories, etc............ .. .................................... 5, 722 5, 901 

[15. 323 15, ] 71 

*Including 2,615 semi-professionals in 1887, and 2,556 in 1888. 
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19. Table of appa1·atus and capital. 

Designation. 

Vessels fishing* ........................................ . 
Outfit .............................................. . 

Vessels transporting t ..........•••.•..•................. 
Outfit ............................. ·---~---···· ..... . 

Boat>! (not including those on vessels) .................. . 
BoH ts transporting only ................................ . 
Apparatus of capture-ve1'!sel fisheries: 

Seines .............................................. . 
Gill nets .....•.......................•.............. 
Trawls ............................................ . 
Lines .............................................. .. 
Pots ........................ · -··· ·· · ··············· 
Dredges ............................................ . 
Harpoons ......................................... .. 
Rakes .............................................. . 

18S7. 

Number. V~\lue. 

386 

32 

5,537 
87 

139 
897 

1, 076 
4, 203 
4, 750 

14 
27 
34 

$793,71.5 
218, 525 

3!>, 350 
6,480 

201, j 12 
23, 170 

69,500 
9, 025 

78, 537 
13,824 
4, 750 

168 
405 

21 

1888. 

Number., __ v_a_l_u_e._ 

371 

39 

5, 810 
97 

80 
1, 057 
~. 090 
4,118 
5,150 

7 
28 
28 

$629, 915 
192, 569 
59,500 
7,885 

209, 117 
25,920 

40,000 
10,636 
77,890 
14, 102 

5.150 
84 

420 
17 

.Apparatus of capture-shore fisheries: 
Weirs . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238 43, 280 '287 55, 772 
Trap nets............................................ 34i 3!, 0-!5 343 33,720 
Pound nets.......................................... 27 13, 125 32 14, 855 
Gill nets...... . .. . .. . .. .. .. . .. .. . . .. .. . . .. . .. . .. . . .. 2, 926 27 796 3, 271 29, 929 
Seines .. . .. . .. .. .. . .... .. . .. . .. .. . . .. ...... .. .. .. .. . 70 s: 795 93 7, 025 
Lobster pots....................................... 109, 549 98, 061 107, 482 96,294 
Eel pots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 153 135 148 
Eel and flound~r spears.............................. 313 322 2b3 294 
]'yke nets ............................ ~.............. 135 580 135 580 
Bag nets..... ..... ...... .... .. . .. ... . ........ .... ... 257 10,720 28C 11,760 
Hand lines and trawl lines .. .. .. . . .. .. .. .. .. . .. .. .. . . .. . .. . . .. 13, 590 13, 698 
Clamming apparatus . .. . .. .. . • . .. .. . . . .. .. .. .. .. . .. . .. . .. .. .. . 1, 693 1, 671 
Miscellaneous nets.................................. 123 408 106 357 

~~~~J!;~iif~~~:: ~:::::::::::::::::::::::: ~:::: ~:: ~::: ~ ~: ::::::: ~~: ~~~: i~~ 1- ..... ~~~. ~~~: ~~~ 
Total .............•...............•................ ~~ 3,179, 233 ~~=~ '3.023, 921 

*Tonnage in 1887, 14,834.41; in 1888, 13,052.99. t Tonnage in 1887, 747.26; in 1888, 1,053.65. 

20. Table of products. 

1887. 

I 
1888. 

Pounds. Value. Pounds. Value. 
Species. 

Mackerel, fresh.................................. 1,486, 934 
Mackerel, salted...................... .. ... .... 3, 023,000 

$79, 100 573, 509 $10, 703 
159,784 1, 121, 000 7a,!JOO 

Co1l, fresh . .. .. .. . ... .. . .. . .. . .. . .. ... . .. .. .. .. .. 7, 7!JO, 221 151, 630 7, 414, 181 141, !J,)f) 

~~1r~:i:er!-e;h ~ ~ :~ ::: ~:: ::: ~::::: ~ ~ ~:::::::: ~::: · 18
' gJ~: ~~~ 

Halibut, ~alted ........... : ................................. _ .. 
Haddol'k, fresh.... ..... ...... ...... ...... ..... 5, 567,168 
Haddock,saltod ............ .................... 1,666,748 

475, 863 16,418, 684 452, 1~5 
39, 243 549, 347 34,025 

............... 1, 000 50 
84, 192 5, 698, 979 94,422 
22,644 1,482,4!)8 21,556 

Hake, fresh........ . .. . .. . .. . .. .. .. .. .. .. .. . .. .. . 3, 104, ~58 
Hake, salted. . .. .. . . .. . . . .. .. . .. . .. . .. . .. .. . . . .. . 5, 478, i>72 

2R,480 2, 993,637 :,:6, 251 
62, 5~5 5, 977, 011 74,904 

Pollock, fresh . .. . . .. . .. .. . .. .. .. . .. .. . .. .. .. .. . . 692, 843 
Pollock, salted.................................. !J95, 395 

7, 043 922, 303 9, 474 
10, 413 1, 226, 570 12, 9-!3 

Uusk, fresh .. .. . . . . .. . .. • .. .. .. .. . .. . .. .. .. . .. .. . 456, 046 5, 288 442,582 5,372 
Cm;k, salted. . .. . .. .. .. .. . . .. .. .. .. .. .. . .. . .. .. . . 110, 041 1, 099 136, 059 1,4i2 
Red snapper, frosh .. .. .. . . . . . . . . .. .. .. .. . .. . .. . 129, 500 

rr~!r:~¥:'ti!~1~l:: ::::: ~ ~:: :::::: ~: :~: :~:~:::::: ::: 2~: ~~t ~~~ 
Hening, smoked................................. 2, 012, 800 

4, 069 188, 809 . 5,238 
231 16,500 462 

s6,23o I 28,994,454 112,008 
37,846 4, 928, 000 54,626 
67,030 2, 207, 745 73,315 

Alewives, fresh.................................. 897, 042 7,435 974, 3!)9 8, 343 
Alewives, salted................................. 779,960 13,581 !)15, 450 14,319 
A.Jowives, smoked . .. .. .. .. .. . .. .. . .. .. .. .. .. . .. 229, 279 7,140 241, 140 7,441 
Menhaden, fresh . .. .. .. .. . .. .. .. .. .. .. . . .. .. .. .. 702, 000 
Menhaden, salted ......................................... . 

~~~3: ~~~~!t: ~ ~: ~:::::::::::::: ~:: :::::: ::::::::: ~ 1, 08~: 6~~ 
Cunners or perch, fresh.......................... 52, 200 
Flounders, fresh................................. 658, 525 
Eels,f~_esh ....................................... 

1 

107,2851 
Swordnsh, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234, 721 
Salmon, fresh .. .. .. .. . .. .. .. . .. . . ... . .. .. . .. . . .. 185, 637 I 
Smelt, fresh .. .. . . .. .. .. .. . . .. . . .. .. .. .. .. .. .. . .. 1, 205, 150 

1, 765 3, 121,200 14,001 
..................... 2,1)00 18 

27,010 807, 256 22,868 
3::!0 32, ooo I 1, 500 

1, 665 71,647 2, 058 
11,778 828, 995 15, 590 
9,105 127, 140 10, O!JO 

10, 679 440, 52:l 18,691 
36, 398 205, 14!J 41,209 
87,977 1 1, 279, 550 94,927 

H. lUis. 27 4--l!l 
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20. Table of products-Continued. 

Species. 

Tom cod or frostfish, fresh ..................... .. 
Butterfish, fresh ............................... .. 
Bream (Sebastes marintls), fresh ................ . 
Catfish (Anarrhichas), fresh ......••..••...•..... 
W astefish, fresh ............•.••..•••.•.......... 
Clams (soft), fresh ................ . ............. . 
Clams (soft), sa.lted ............................ . 

~!~f:;s7tr!~ts~:: ~ ~::::::::::::::::::::: :::: :::: 
Mussels, fresh .................................. . 
Lobsters, fresh ................................. . 
Tongues (cod) .................................. . 
Sounds (cod and hake, green) ................... . 
Oil (fish, whale, porpoise, 11-nd seal) ..... , ....... .. 
Seaweed ...................................... .. 

1887. 

P~unds. 

477, 300 
5, 000 

25, 000 
6, 000 

484,000 
1, 886,540 
4, 201,260 

800 
221,132 

6,450 
22,915,642 

267,630 
113,618 
679, 110 

14,500,000 

Value. 

$3,309 
75 

255 
120 

1, 782 
75,536 

152, 954 
100 

13,994 
189 

512,044 
6, 022 

22,733 
21,586 
7,115 

1888. 

Pounds. 

474,560 
22,000 
26,000 

6, 200 
446, 200 

1, 863, 950 
4, 142, eoo 

800 
180,006 

6, 540 
21,694,731 

232,812 
118,941 
676,707 

12,700, 000 

Value. 

$3, 772 
360 
270 

. 124 
1, 785 

76,665 
151,000 

100 
11, 278 

193 
515, 880 

4,646 
9,516 

21,432 
6, 215 

----------------
Total .................................... .. 131' 379, 591 2, 364,906 132, 929, 594 2, 292, 0!3 

21, Summary by customs districts of the vessel fisheries of Mairze in 1887 and 1888. 

FISHING VESSELS. 

No. of Value of ves- Value of .No. of Value of 
Customs dis- vess!)ls. Net tonnage. sels. apparatus fishermen. catch.* 

tricts. 
and outfit. 

1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 
------------ --- --- -- ------

Passamaquoddy . 8 6 254.73 141. 95 $17,600 $7,000 $6,475 $2,'850 66 40$12,520 $5,210 
Machias ......... 17 23 298.41 33!:. 98 8, 375 10, 100 6, 080 6, 670 87 101 13,424 14, 978 
:Frenchman's Bay 31 38 1, 668.00 1, 846.15 80,775 72,925 50,370 58,855 306 348 115, 47'i 125,451 
Castine .•.•••..•. 48 53 2, 165.52 2, 091.29 87,900 75,300 67,990 59,710 436 417 125, 948 139,163 
Belfast .......... 30 23 1,208. Hi 76l. 74 58,750 35,925 30,445 18,675 293 194 50, 159 39,282 
Waldoborough .. 78 75 I, 662.82 1, 489.34 75,731 60,085 33,105 27,880 397 384 117,174 10!, 515 
Wiscasset ....... 39 35 l,li99. 73 1,594. 36 105, 600 99,075 50,825 48,730 399 355 118,514 88,112 
Bath ............. 7 6 104.46 92.71 3, 859 2, 655 2, 765 1,450 31 23 5,394 4,632 
Portland ........ 113 98 5, 563.88 4, 499.89 340,225 257,025 136,899 108,025 1,197 949 377,741 311,930 
Saco ............. 5 3 81). 27 24.35 7, 250 1, 775 3,408 1, 575 27 14 12,373 4. 100 
Kennebunk ...... 8 9 152.62 159.41 7,150 7, 550 6,118 6,168 48 48 22,224 16, 638 
York ............ 2 2 15.82 15.82 500 500 27G 280 6 5 705 1, 101 

386 -371}~. 834. 41 
------------------------

Total ...... 13,052.99 793,715 629,915 394,755 340,868 3, 293 2,878 971, 653 855,112 

*In addition to the values given, $32,779 in 1887 and $23,149 in 1888 should be added for oil, cod 
tone:ues, and sounds. 

Customs districts. 

No. of 
vessels. 

TRANSPORTING VESSELS. 

Net tonnage. Value of vessels. Value of outfit. No. of 
fishermen. 

_________ 1887.11888. 1887.~~ 1887. \ 1888. 1887.1188e. 1887. 1888. 

Passamaquoddy .. .. .. 12 16 317. 05 628.13 $13, 950 $30, 250 $2, 850 $3, 140 31 51 
Machias . . . .. .. .. . .. .. 2 3 17. 31 26. 96 6, 000 9, 000 900 1, 470 4 7 
Frenchman's Bay..... 3 1 156.11 51.91 3, 400 800 425 225 8 3 
Castine . . .. . . . . . . .. • .. 4 5 43. 47 65. 65 7, 200 7, 350 1, 300 1, 275 9 11 
Belfast .......................................................................................... .. 
Waldoborough..... ... 7 6 HO. 66 120.94 5, 900 5, 000 675 550 16 14 
Wiscasset ...................................................................................... .. 
Bath ................................ ···· ·····•••·· ............................................. . 
Portland.............. 4 8 72.66 160.06 2,900 7,100 600 1,225 8 17 
Saco ............................................................................................ .. 
Kennebunk ..................................................................................... .. 
York ........................................................................................... .. 

Total........... 32 39 747. 26 1, 053. 65 39, 350 59, 500 6, 480 7, E85 76 103 
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22. Table showing by customs distl'icts the number and nationality of tlle vessel fishermen 
of Maine. 

1887. 1888. 

Customs districts. 
cans. P~fJ~~- others. Total. cans.. P~f:J.~~- others. Total. 

Ameri-1 Brit.i~h All Ameri- Briti~h All 

------,---1---- --- ---- ----------- ---- ---

Fishing vessels. 

Passamaquoddy ...... . 
Machias .............. . 

56 10 .. . . . .. . . -. ~ 66 36 4 .................. 40 
87 .. ............ 87 101 101 

Frenchman's Bay ..•.. 
<.:as tine ............... . 

236 69 1 306 273 71 4 348 
409 26 1 436 386 31 417 

Belfast ..........•..... 248 43 2 293 178 13 3 l!l-l 
Waldoborougll ....... . 
Wiscassvt ..........•.. 

396 1 397 373 7 4 38-l 
304 95 399 245 110 355 

Bath .................. . 31 ............ .............. 31 23 . ................ . ............... 23 
Portland .....•....... 1, 042 70 85 1,197 809 122 18 9!9 
Saco •.................. 22 5 27 14 ................ . .............. 14 
Kennebunk .........••. 47 1 48 48 ··--······ . ............. 48 
York ................. . 6 ----····- .. .............. 6 5 . ............... ................. 5 

Total ........... . 2, 881 319 90 3, 293 2,491 248 139 2, 878 
=====:-================ 

Transporting vessels. 

Passamaquoddy . . . . . . . 29 2 • • . • . • . • • . 31 48 3 . . . . . • . • • . 51 
Machias . . . . . . . . . . . . . . . 4 . . . • • . . . . . . . . . . . . . . . 4 7 . • • . • . . . . . . • • . . . . . . . 7 
Frenchman's Bay...... 8 . . . . . . . . . . . . • . . . . . • . 8 3 . . . . . . . • • . . •.• • . . . . . 3 

~~rg~~;~~~<:::::: :::::) :::::::::: :::::::::· :::·:~:: :::::::;~: :::::::::· :::::::J:::::::: 
~~~~l~"r;d::::::::: :::::: ........ 8. :::~::::: :::::::::: ..... "8" ....... i7" :::::::::: :::::::::: ...... i7 
Saco ...... , .•...........•.... , ................•.•.•...•.......•......•...••........................ 
Kennebunk ....................................................................................... . 
York ............................................................................................. . 

Total ....•..•.... 74 2 .••••••••. 76 100 . 3 .•........ 103 

Grand total .•. :.·\ 2, 958 321 90 3, 369 2, 591 , 251 139 2, 981 

23. Table showing by species a11d customs districts the yield of the vessel fisheries of 
Maine. 

Passamaquoddy. Machias. Frenchman's Bay. Castine. 
Specles. 

1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. 
---------1--- ------------ ------- ----

Lbs. Lbs. Lbs. Lbs. Lbs. LbB. Lbs. LIIS. 
Mackerel, fresh. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • • • . . . . • 3, 300 .••••..... 
Mackerel, salted....... 31, 000 . . . . . . . . . . . . . . . . . . . . • . . . . . . 1, 600 428, 800 19!, 200 
Cod, fresh .........•.... 225, 000 29, 556 27, 23:! 10,200 58, 000 4, 571 6, 450 
Cod, salted............. 198,800 59, 251) 275, 179 233, 795 3, 803,089 3, 205,139 3, 048, 638 3, 240, 013 
Halibut, fresh.......... 4, 000 4, 500 13,800 16,120 21, 100 42,305 15, 071 
H:llibut, salted......... . . . . . . . . . . . .• . .• . . . . . . . . . . . . . . . . . .. .. . . . . . ... . . . . . . . . . . . ... . . . 1, 000 
Haddock, fresh . . . . . . . . .. . . . . . . . . . . . . . . . 1, 000 16, 600 9, 135 12, 135 16, 300 1, 600 
Haddock, salted . .•. . •. 5, 000 . . . . . . . .. 30, 886 !!0, 384 20, 500 32, 800 89, 929 105, 071 
Hake, fresh............ . . . . . . . . . . . . . . . . . 15, 110 1, 000 . . . . . . . . . . 3, 500 600 5, 700 
Hake, salted........... 55, OCO . . • . . . • • . 154, 910 22i., 953 394, 670 604, 3114 287, 694 fi92, 871 
Pollock, salted......... 18,400 . . . . . . •• . 37, 921 29,814 138,047 176,560 21,000 110,200 
Cusk, salted . . . • . . . . . . . . . .. . . . . . . . . . .. . . 167 48, 000 44, 000 ................... . 
Herring, fresh ........ ~ 67,000 . . . . . . . . . 10, 000 10,000 12,500 46,000 13, 000 9, 600 
Herring, salted . . . . . • . . . . . . . . . . . 380, 000 64, 400 221, 000 80, 800 144, 000 163, 400 413, 400 
Lobsters, fresh ...•. :... . . . . . . . • . . . . . . . . . . 96, 978 90,300 10, 560 12,400 13, 200 I, 400 
Clams, fresh . •. • • . • . • • . . . . . . . . . . . . . . . . . . 70 4, 580 180 ...........••..........•...••. 
Scallops, fresh . . • . . . . • . . . • . . . . • . . . . . . . . . . . . . . . . • • . . . . . . • . . 30, 875 1, 188 59, 850 13, 272 

Total .•.•••.•••.. 6ii"i~2QO 443~ m~m 892~ 4,581,"256 ~6314,162,05314,694~ 
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23. Table shotdng by species and customs distt·icts the yield of the ressel fisheries of 
Maine-Contin~ed. 

J Belfast. Waldoborough. I Wiscasset. l.lath. 
Species. - _ 

--------~~~~~~~~~ 1£88. 

Lbs." Ll1s. Lbs. Lbs. 
MackerPI,fresb....... 11,500 1~2,800 141,560 
Mackerel,salted ...... 417,800 159,400 19,400 3,400 
Cod, fresh............. 163, 875 560, 373 352, 320 4J3, 150 
Cod, sdted...... .. .. . . 4 79, 865 723, 100 1, 479, Oil6 7·!5, 420 
Halilmt,fresb ........ 5,300 llO 137,571 45,100 
Hacl.dock, fresh . . . . . . 263, 075 53, 087 83, 214 272, 917 
Haddoek, salted . .. .. . 127, 661 107, 500 I 309, 381 139, ftil3 
Hake, fresh .. .. .. .. .. .. .. .. . .. 528, 007 460, 122 
Hake, salted.......... 747, 515 550,700 1, 449, 502 1, 524, 283 

Lbs. Lbs. 
110, 000 22, 000 

Lbs. 
1, 500 

414, 8oo I 124, ooo 
165, 94!} 241, 049 134, 353 

3, 093, 119 2, 380, 101 5M, 513 
14,485 16,815 4,172 

258, 127 454, 473 25, 206 
3, ooo 3, ooo 1 15, 208 

: ~ ~ ~~: ~~~ .. : ~ 7~.: ~~~:1.-~~: ~~~ 

Lbs. 

21, 190 
82, 674 

2, 200 
11, 100 
9, 608 

23, 641 
Pollock,fresh......... .......... .... . ..... .......... 7,000 
Pollock,salted ........ 15,950 3,000 111,341 33,633 92,500 182,000 26,108 24,460 
Cusk

1
salted .......... 

1
.......... .......... 28,400 55,000 

1 
........................ . 

Herrwg,fresh ........ 11,725 .......... 181,000 139,400 .................... 2,400 
Herring, salted . . . . . . . 81, 600 I 137, 000 1, 584, 200 

1

1, 300, 200 128, 000 429,000 1, 000 
1 

30, 000 
Menhaden, fresh .................................... 344,000 .......... 1,200,000 .............. .. 
~fenbaden,salted ..... ...... ... ... ... ... ...... .... 2, 000 .................. .. 
Alewives, fresh................ .......... ......... 5,000 .................. .. 
Alewives, salted...... .......... .......... ......... 4, 600 .................. .. 
Eels, fresh .. .. .. .. .. .. .. .. .. . .. .. -- .. .. .. .. .. .. .. .. 8, 000 4, 000 
Swonlfish,fresh ...... ...... .. 5,1CO ......... . 52,000 .................................. .. 
Lollsters,fresh .................. 12,000 206,302 153,122 14,000 7,000 ............... .. 
Clams,fresh.......... 670 200 2,750 770 19,160 13,080 180 ....... . 

Totr,l ............. 2, 326, 536 2, 311, 570 6, 655, 224 5, 842, 660 4, 433, 576 5, 248, 434 I 340, 049 208, 873 

Portland. Saco. Kennebunk. York. 
Species. 

1887. ]888. 1887. 1888. 1887. 1888. 1887. 1888. 

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
Mackerel,fresh ...... 700,272 137,8U 2,500 3,242 13,658 ............. .. 
Mackerel, salted ..... 1,709,600 640,000 ......... .......... . ....... .. ............ .. 
Cod, fresh .... __ ...... 3, 349, 762 3, 329, 174 142, 467 41, 900 723, 40! 305, 928 15, 601) 13, 000 
Cod, salted........... 4, 574, 411 3, 946, 953 2, 883 174, 611 292, 944 
Halibnt.,fresh ....... 267,252 278,402 ......... ......... 2,171 .......... . 
Halldock,fresh ...... 2,056,fl88 2,303,440 193,000 1,400 141,428 70,293 3,500 27,000 
Raddoek,salted ..... 278,792 285,447 ......... ......... 17,500 26,917 
Hake,fresh .......... 492,798 343,233 .................. 23,282 58,417 2,800 
Hake, Ralted .. . .. .. .. 558, 663 560, 125 .. .. .. • .. .. .. .. • .. 162, 176 137, 455 
Polloek, fresh ........ 1 8, 500 119,540 ............................ . ............... .. 
Pollock, salted...... 227, 776 326, 343 3, 130 .. • .. .. .. 5, 978 7, 300 .. . .. .. .. ...... 
Cus k, fresh .. .. .. .. .. 98 200 118 632 I 1 

~~ak;~~~~~r; t:~~~i;:: 12~; ~~g 1. ·-iss: 8o9· :::::::::1:::::::: :I:::::::::: : I ::~~::::::: ::::::::1:::::::: 
Grouper,fresh....... 8,400 16,5(.'0 ............... . ...... .. ...................... ' ...... .. 
Herrmg, fresh .. .. .. . 88, 050 33, 625 875 2(10 12, 000 48, 000 20, 125 1 23, 1100 
Herring,salted ...... 171,800 194,000 ......... ......... 26,600 4,000 3,600 6,600 
Menhaden, fresh..... 700, 000 18, 200 .. .. .. .. . .. .. .. .. .. .. .. .. .. 8, 000 .............. .. 
Shad,salted.......... 8,000 32,000 ...................................................... .. 
Cunners, fresh....... ...... .. ... 19,247 ...................................................... .. 
Eels, fresh . . . . . • • . . . . . . . . . . . . . . . 19, 000 . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . •••.. _ . . . . ••............. 
Sworclfish,fresh ...... 175,538 337,073 29,300 8,350 29,883 38,000 ............... . 
Lobsters, fresh . . . . . . 9, 070 15, 524 151, 304 92, 000 7, 414 41, 166 .........••..... 
Clams, fresh......... 11,010 7,800 ......... ......... ........... l2,8CO 700 900 
Mussels, fresh....... 450 340 ..................................................... . 

Total .......... 15, 631, 32o I3, 271~2i8 l 525~459 143~ 850 1, 329, 689- 1, o64, 878 46, 325 f 10, 5oo 
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23. Table showing by species and custorns dist1·icts the yield of the vessel fisheries of 
Maine-Continued. 

Total pounds. Total value. 
Species. 

1887. 1888. 1887. 1888. 

--------------~-------------------------1------------- ------

Mackerel, fresh.......................................... 1, Oll, 814 
Mackerel, salted. . .. .. . .. . .. • . .. . .. . . .. .. .. . • . .. . . . . • .. .. 3, 023, 000 
Cod, fresh ............................................... 5,317,057 
Cod, salted .. . .. . .. . .. .. .. . . .. . . . .. . . . .. . . .. .. .. .. .. . .. . 17, 188, 144 
Halibut, fresh . . .. .. . . .. . . . . . .. .. . .. .. • . . . . .. .. . .. .. . . .. . 484, 922 
Halibut, salted ..................................................... . 
Haddock, fresh................. .......... ..•. .. . .. . . . . . 3, 050,873 
Haddock, salted . .. .. . .. . .. .. • .. . .. . .. . • . . . .. .. . .. . . . .. . 897, 857 

~:~:: !~t~~ci::::::::::: :::::::::::::::::::::::::::::::::: ~: ~~f: ~~~ 
Pollock, fresh... . .. .. . .. . .. . . . . .. . .. .. .. . .. .. .. .. . .. . .. . . 8, 500 
Pollock, salted........................................... 698,451 
Cusk, fresh ... .. . . . . . . . . . . . . . . .. . .. . . ... . . . .. . . . . . . . . .. . 98, 200 
C usk, salted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83, 155 
Red snapper, fresh . . .. .. .. . . .. . . .. .. . .. .. .. .. . .. .. .. . .. . 129, 500 
Grouper, fresh.......................................... 8,400 
Herring, fresh . . .. .. . .. .. .. . . .. . .. .. . . . .. . .. .. .. . .. . . .. .. 418, 675 
Herring, salted ........................... :.. . .. . .. .. .. .. 2, 305, 400 
Menhaden, frt'sh.. . .. .. .. .. .. .. .. . .. . .. .. . .. . .. .. .. . . .. .. 700, 000 
Menhaden, salted .................................................. .. 
Alewives, fresh ............................................... ---- .. 
Alewives, salted ....................................... : ............ . 
Shad, salted.................................... . . . . .. .. .. 8, 000 
Cunners, fresh ................................................•. --.-. 
Eel<>, fresh............................................... 8, 000 
Swordfish, fresh . .. .. .. . .. . .. .. .. .. . . .. .. .. .. • . . • .. . .. . .. 234, 721 
Lobsters, fresh .. .. .. . .. . .. .. . .. .. .. . .. . .. .. .. .. .. . .. . .. 508, 828 
Clams, fresh............................................. 34,720 

.Scallops, fresh........................................... 90, 725 

.Mussels, fresh . .......................................... 450 

318,359 
1, 121, 000 
5, 017,446 

14, 909, 389 
405, 552 

1, 000 
3, 224, C45 

730,710 
871, 972 

4, 391,248 
126, MO 
89s,:no 
118,632 
99, 000 

188,809 
16, 500 

309, 825 
3, 259, 200 
1, 570, 200 

2, 000 
5, 000 
4, 600 

3~. 000 
19, 247 
23,000 

4i0, 523 
424,912 
40, 130 
H,460 

3!0 

$54,809 
159,784 
104, 220 
439,609 
30,473 

44,668 
9, 444 
9, 971 

42,957 
106 

6,850 
884 
807 

4, 069 
231 

3, 504 
24,042 
1, 750 

320 

480 
10, 679 
16,401 

823 
4, 763 

9 

Total . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . 41, 365, 664 38, 578, 949 971, 653 

$22, 517 
73,900 
98,680 

413,227 
25,992 

50 
54,099 

8, 456 
7, 550 

54, 289 
1, 275 
8, 943 
1, 000 
1, 000 
5,238 

462 
2,144 

36,796 
3, 017 

18 
25 
34 

1, 500 
385 

1, 380 
18,691 
12,360 
1, 327 

750 
7 

855,112 

The above table does not include the following secondary products: In 1887-407,805 pounds of oil, 
:$13,641; 66,604 pounds of hake sounds, $13,330; 258,120 pounds of cod tongues, $5,808. In 1888-391,007 
:pounds of oil, $13,143; 69,508 pound& of hake sounds, $5,561; 222,750 pounds of cod tongues, ;fl4,445. 

24. Table showing by species the products of the vessel fisheries of Maine. 

1887. 1888. 

Species. Fresh. Salted. Fresh. Salted. 

Pounds. Value. Pounds. Value. Pounds. Value. Poum1s. Value. 
---- -~- ------------

Maekerel . . . . . . . 1, 011, 814 $54, 809 3, 023, ooo $159, 784 ::n8, 359 $22, 517 1, 121, ooo $73, 900 
Cod............. 5, 317, 057 104. 220 17, 188, 144 439, 609 5, 076, 6!!6 99, 865 14, 850, 1:19 412, 042 
Halibut......... 484, 922 so; 473 .. .. . .. .. . .. 405, 552 25, 992 1, 000 50 
Herring ......... 418,675 3,504 2,305,400 24,042 309,825 2,144 3259200 36,796 
Haddock........ 3, 050,873 44,668 897,857 9, 444 3, 224,045 54,099 '730; 710 8, 456 
Pollock .. .. . . .. . 8, 50u 106 698, 451 6, 850 126, 540 1, 27!i 803, ~ 10 8, 943 
Hake ........... 1,085,097 9,971 3,971,175 42,957 871,972 7,5,'50 4,391,248 54,289 
Cusk ........... 98,200 884 83,155 807 118,632 1,000 99,000 1,000 
Swordfish....... 234, 721 10, 679 .. .. . .. .. .. . 440, 523 18, 691 .................. .. 
Eels .. .. . .. .. . .. 8, 000 4RO . • • • • • .. .. . . .. .. .. . .. 23, 000 1, 380 ........ - .. -
Shad................................. 8,000 320 .......... .. 32,000 1,500 
Menhaden ...... 700,000 1,750 ..................... 1,570,200 3,017 2,000 18 
Red snapper.... 129, 500 4, 069 .. . .. .. .. .. . .. . .. .. .. 188, 809 5, 23!! .......... .. 
Grouper........ 8,400 231 ............ ......... 16,1,00 462 .......... .. 
Alewives....... ........ ...... .... .. . ... . . . . . . . . . . . 5, 000 25 4, 600 34 
Cunnersorperch ............ ......... ............ ......... 19,247 385 .................. .. 
Lobsters........ 508, 828 16, 401 . .. • . • .. .. .. . • .. . . . .. 424, 912 12, 360 ............... _ .. .. 
Scallops........ 90,725 4,763 ........... ......... 14,460 750 .................. . 
Clams(soft) .... 34,720 823 ............ ......... 40,130 1,327 ................. . _. 
Mussels........ 450 9 ............ ......... 340 7 .................. .. 
Hakesounds.... 66,654 13,330 ..................... 69,508 5,561 .................. .. 
Tongues .. . .. . . 258, 120 5, 808 .. .. . . .. .. .. .. .. . .. .. 222, 750 4, 445 ......... .. 
·OiL. ............ 407,805 13,641 ..................... 391,007 13,143 .................. .. 

Total. ..... 13,923,0611320,619 28,175,i82 683~8i313,87B,Oo7 2'81,233 25,38GJ7 597~ 
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25. Table showing by appq1·atus and species the products of the vessel fisheries of Maine. 

[The weights given represent the fish, etc., as sold, regardless of the conditionm which marketed.] 

1887. 1888. 
Apparatus and species. 

Pounds. Value. Pounds. Value. 

Hand lines and trawls: 
Mackerel ............ o ..... ................. o • • •. o .. .. 

Cod ............................................... .. 
Halibut ........................................... . 
Haddock .......................................... .. 
Hake ............................................... . 
Pollock ................................. --- · ---- · · 
Cusk ............................................... . 

~1~~~~?:-~~::::::: : ~ ::: ::: :::::::::: :: :::::::::: : :: : 

21,600 
22,495,201 

484,922 
3, 948,730 
5, 056,272 

706, 951 
181, 355 
129, 500 

8, 400 
6, 000 

$1, 152 
5!3, 654 
30,473 
5!, 112 
52,928 
6, 956 
1, 691 
4, 069 

231 
270 

5, 300 
19,914,935 

406,552 
3, 954,755 
5, 263,220 
1, 019,850 

217,632 
188, 809 
16, 500 
11,000 

Total .................... o •• o ••• o • • • • .. .. • • .. • • • • .. 33, 038, 931 695, 536 30, 998, 553 

Purse setnes : 
Mackerel............................................ 3, 615,372 
Menhaden .................................... .-...... . 700,000 
Shad................................................ 8,ooo 

192,223 
I, 750 

320 

1, 180,041 
1, 572,200 

32,000 

$371 
511,698 
26,042 
62,555 
61,839 
10, :l18 

2, 000 
5, 238 

462 
452 

680,875 

79,535 
3, 035 
1, 500 

Total.............................................. 4, 323,372 194,293 2, 784, 241 84,070 

Gill nets: 
Mackerel . ........................................... 397, 842 21,218 254,018 

11, llOO 
3, 569,025 

9, 600 
19,247 

16, 511 
209 

38,940 
59 

385 

Cod.................................................. 10, ooo 175 
Herring............................................. ~ 724,075 27,546 
Alewives ................................................................. . 
Cunners ........... ••o .................................................... . 

Total.............................................. 3, 131,917 

Traps and pots: 
Eels ............................................... .. 
Lobsters .......................................... .. 

Total ............................................. . 

8, 000 
508, 828 

516, 828 

48, 939 3, 86~, 790 

480 
16,401 

16, 881 

23, 000 
424,912 

447,912 

56,104 

], 380 
12,360 

13,740 
===========/=======/==:=== 

Harpoons: . 
8wordfish .......................................... . 228, 721 10,409 429, 523 18,239 

==== ===== ========= === 
Dregy!!!n_d _r_~~~~-= ......••.......•...•...••..••••...• : .. 34, 720 

450 
90,725 

823 
9 

4, 763 

40, 130 
340 

14,460 

1, 327 
7 

750 
Mussels ........................................... .. 
Scallops ............................................ . 

Total .............................................. , 125, 895 5, 595 5-l, 930 2, 08! 

Grand totaL.... .. . . • .. . . .. . .. . . .. .. .. .. .. .. .. .. .. 41, 365, 664- 971, 653 138, fi78, 949 855, 112 

26. Table showing the nuntbe1· of vessels engaged in each fishery in Maine, in 1888, together 
with theiT tonnage, value, and number of e1·ew. 

Fishery 

Cod on banks, east of 65° W. longitude .. 
Halibut ...........................•....•. 
Mackerel, Gulf of St. Lawrence ........ .. 
Mackerel, New England shore ..•........ 
Shore .................. . ................. . 
Market .................................. . 

~;~~~~sh:::: : ::::::::: : ::: : :::::: ::: : ~: : 
Menhaden ............................... . 
Clam .................................... . 
Scallop ................................. .. 
Mussel ................................. .. 
Lobster ................................ .. 

No. of 
vessels 

engaged. 

66 
4 
7 

65 
211 
35 

118 
24 
5 

19 
3 
2 

28 

Net ton­
nage. 

Value 
• Number and nationality 

of fishermen. 
of 1 • • • 

ic·ans. PJ~l~.n- others. Total. 
vessels. A mer·~· Bnti~h All I 

-----1---- - -- - --------

5, 350.06 
348.29 
512.13 

2, 595.75 
4, 498.86 
2, 013.86 
2, 281. 16 

751. :i,5 
18t. 08 
330.52 
41.68 
74.31 

370.34 

$247,400 
28,000 
35,300 

162,575 
194, 115 
116,200 

79, 000 
38, 60U 
11,200 
13,725 

1,140 
4, 500 

13,050 

730 269 5 1, 004 
43 10 5 58 
97 14 1 112 

471 62 37 570 
993 44 3 1, 040 
3~ ~ U2 
418 8 426 
155 16 171 
41 ........ ...... .. 41 
93 - - .. - . - . .. ---- -- 93 
14 ........ ........ 14 
17 ........ ........ 17 
98 ........ ........ 98 
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27. Table showing by fisheries and species the yield of the vessel jishe1·ies of Maine in 1888. 

[This table does not include 391,007 pounds ot' oil, valued at $13,143; 69,5u8 pounds of hake sounds, 
· valued at $5,561; 222,750 pounds of tongues, valued at $4,445.] 

Fisheries and species. 

Shore: 
Alewives ..•...••..•.... 
.Alewives, salted ..•..•.. 
Cod ..•...........•..... 
Cod, salted ........... .. 
Cunners .••••....•.•.... 
Cusk .................. . 
Cusk, salted .•.•••..••.. 
Eels .....•...•....•..... 
Haddock .....•......... 
Haddock, salted ......•. 
Hake .................. . 
Hake, salted .......... . 
Halibut ............... . 
Halibut, salted ........ . 
Herring .............. .. 
Pollock .............. .. 
Pollock, salted ........ . 
Menhaden, salted ...... . 
Shad, salted ........... . 

Pounds. 

5, 000 
4, 600 

2, 244,673 
4, 246,618 

19, 247 
118,632 
99, 000 
23, 000 

1, 137, 442 
704, 846 
871,972 

4, 361,448 
97,018 

1, 000 
7, 000 

126,540 
774,972 

2, 000 
32,000 

Value. 

$25 
34 

43,226 
95,548 

385 
1, 000 
1, 000 
1, 380 

20,084 
8,160 
7, 550 

53, 917 
5, 820 

50 
56 

1, 275 
7, 760 I 

18 I 

1, 500 
1--------1-------

Total............. 14, '077, 008 248,788 

Mackerel: 
l\bckerel. . . . . • • . . . .. . .. 318, 359 
Mackerel, salted . . . . . • . 1, 121, 000 

22,517 
73,900 

Total............. 1, 439,359 96,417 

Ban~~d, salted . . . . . • . . . . . . . 10, 454, 271 312, 988 1 
Haddock, salted........ 864 10 
Halibut . .. • . .. . • .. . • . • . 4, 500 315 

TotaL............ 10, 459, 635 313, 313 1 

Fisheries and species. 

Market: 
Uod .................. . 
Cod, salted .•••...••••• 
Grouper .............. . 
Haddock ...........••. 
Haddock, salted ...••.. 
Hake, salted ......•..•. 
Halibut .............. . 
Pollock, salted ....... . 
Red snapper ......... . 

Total. ......•••.. 

Halibut .................. . 

~;~daf,~::::: ·~:::::: ::::: 
Herring: 

Herrin~ .............. . 
Herring, salted .••..... 

Total. ••••..•.... 

Mollusk: 
Mussels .••••••..•••... 
Clams ...•••..•.••..... 
Scallops ..•••••.••..... 

Total. .•..•.••... 

Crustac('an: 
Lobsters ............. .. 

Pounds. 

2, 772,773 
208,500 
16,500 

2, 086,603 
25,000 
29, 800 
32,754 

118,338 
188,809 

--------
5,479, 077 

271, 280 
1, 570; 200 

440,523 

302, 825 
3, 259,200 

------
3, 562,025 

340 
40,130 
14,460 

-----
54,930 

424,912 

Grand total . • • . • . 38, 578, 949 

Value. 

$55,454 
4,691 

462 
34,015 

286 
372 

2, 292 
1, 183 
5, 238 

---
103,993 

17,565 
3, 017 

18,691 

2, 088 
36,796 

----
3~. 884 

7 
1, 327 

750 ---
2, 084 

12, 360 

855,112 

28. Table showing by fishing grounds the catch of the mackerel (by appamtus) and banlc 
cod fleets of Maine in 1888. 

·Fishery. 
New England 

shore. 
Gulf of St. 
Lawrenctl. 

East of 550 W. 
longitude. Total. 

Pounds. Value. Pounds. Value. Peunds. Value. Pounds. Value. 
----------·----------- ---1----1----1------1~---

Mackerel caught with seines: 
Fresh . .. • . • . .. .. .. . .. . . . . 107, 841 $7, 549 . • .. . .. • • • .. . • . • • . 107, 841 $7, 549 
Salted . . .. . . . . . . . . . . . . . . . 927,400 59, 613 162, 200. $12, 165 • :::.:::::: •••• : :::: 1, 089,600 71, 778 

Mackerel caught with nets: 
Fresh . .. .. . . . . .. . . . .. .. . . 210, 518 14, 968 . • .. . .. .. • . • . . . .. • • • • .. • . . . • . .. • .. 210, 518 14, 968 
Salted . .. .. .. .. . .. .. .. . .. 8, 200 498 .. .. . • • . .. • • .. . . • • • • • . . • • . .. .. .. . .. 8, 200 498 

Mackerel caught with lines: 
Sa \ted . . . . .. .. . .. . .. . . . . . 23, 200 1, 624 .. • . . • .. .. . . .. . .. • • • • .. • .. . . . .. . . • . 23, 200 1, 624 

Cod, salted ................................................... 10,454,271 $312,988 10,454, 271 312,988 

Total .................. 1, 277, 159 84, 252 162, 20G 12, 165 10, 4M, 271 312, 988 11, 893, 630 409, 405 
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29. Table showing by spe<Jie.s the prod1wts of the shorefisllm·ie'3 of Maine. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 

Mackerel, fresh........................................ 475,120 $24,291 255,150 $18,186 
Cod, fresh . .. . • . . . . . . • . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 2, 473, 16! 47, 410 2, 396, 735 46, 276 
Cod, salted . . . . . . . . . . . . . . . • . . . • . . . . . . . . • . . . . . . . . . . . . . . . 1, 4~6, 558 36, 25! 1, 509, 295 38, 908 
Hake, fresh .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 2, 019, 161 18, 509 2, 121, 665 18, 701 
Hake, salted........................................... 1, 506,897 19, 588 i, 585, 793 20,615 
Haddock, fresh . .. . . . . . . . . . . . . . . . . . . . . . . . . .•• . . . . . •. . . . 2, 51G, 295 39, 5U 2, 469, 934 40, 323 
Haddock, salted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76g, 891 13, 200 75 t, 788 13, 100 
Cusk, fresh............................................ 357, 8!6 4, 40t 323, 950 4, 372 
Cu>~k, salted........................... . . . . . ••. . . . .. . . . 26, 886 292 37, 059 412 
Pollock, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 684, 343 6. 937 795, 763 8, 199 
Pollock, salted......................................... 296,944 3~ 563 3il3, 260 4, 000 
Halibut, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141, 885 8, 770 143, 795 8, 033 

~~~l~~~/Hl;~_;u::_HHHlH!l i:fij:m !f~ll :·m:li 
1

~~:~ 
Shad, fresh . . . . . . . . . ... . . . . . . . •.. ...... ....... ... . . . .. . 1, 087, 720 27, 0!0 807, 256 22;868 
Smelt, fresh............................................ 1, 205, 150 87, 977 1, 279, 550 94,927 
Tom cod or froi!tfish, fresh.............................. 477, 300 3, 309 474, 560 31 772 
Cunners or perch, fresh................................ 52,200 1, 665 52, 400 I, 673 
Salmon, fresh....................................... . . . 185, 637 36, 398 205, 149 41, 209 
Eels, fresh........................... . . . . . . . . . . . . . . . . . . 99, 285 8, 625 104, 140 8, 710 
Flounders, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658, 525 11, 778 828, 995 15, 590 
Bntterfish, fresh....................................... 5, 000 75 22, 000 300 
Bream, fresh. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 25, 000 255 26, 000 270 
Catfish, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . 6, 000 120 6, 200 124 
Waste or refuse fish, fresh............................. 484, 000 I, 782 446, :ZOO 1, 785 
Lobsters, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,407, 814 495, 643 21, 269, 819 503, 520 
Clams (soft), fresh..................................... 1, b51,820 74, 7Vl I, 823, 820 75, 338 
Clams (soft), salted.................................... 4, 201, 260 152, 954 4, 142, SOU 151, 000 
Quobaugs, fresh....................................... 800 100 800 100 

~~;~Jl:: ~~::~:::::::::::::::::::::::::::: :~::::::::::: 13~: ~~~ 9, i~& 16~: ~~~ 10, ~~~ 
Oil (fish, whale, porpbise, and seal)..................... 271, 305 7, 945 285, 700 8, 289 
Hake and cod sounds, green........................... 47,014 9, 403 49, 433 3, 955 
Cod tongues . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 510 I 214 10, 062 201 
Seaweed_............................................... 14, 500, 000 • 7, 115 12,700, 000 6, 215 

Total . . • . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . 89, 281, 398 1, 360, 474 93, 667, 380 1, 413, ~ 82 

30. Table showing by appamtus and species the yield of the .shore fisheries of Maine in 
1887, exclusive of the shellfish and lobstm· fisherie.s. 

Pounds. Value. Appamtua and apeoiea. Poundo. Value. I Apparatn,.nd apooiea. 

Hand lines and trawl lines: Semes: 
Mackerel . . . . . . . . . . . . . . 90, 000 $!, 300 Mackerel . . . . . . . . . . . . . 4, 000 $240 
Cod . . . . . . . . . . . . . . . . . . . . 2, 370, 014 I 45, 042 Flounders ...... . . . . . . . 286, 500 5, 199 
Cod, salted . . . . . . . . . . . . . 1, 426, 558 36, 254 Smelt . . . . . . . . . . . . . . . . . 142, 300 9, 640 
Haddock............... 2, 516,295 39,524 Herring..... . ......... 23,000 200 
Haddock, salted........ 768,891 13,200 Waste and refuse fish 

1 
_ _::l.::.O~J,·c.:0...:.0.::.0_ 1 ___ .::.5=20 

Hake ................... 2,019,161 
1
1
9
8,

5
5
8
0
8
9 Total ........ . 559, 800 15, 799 Hake, salteu . . . . . . . . . .. 1, 506, 897 , 

Po1lock · ·············· 627,343 6, 823 Weirs, pound nets, and == ---
1j~~~~~: _s.~l-t~~-::::::::: ~~~; ~!~ ~; ~Z~ trap nets: 
Cusk, salted............ 26, 886 292 Mackerel · · · · · · · · .. ·.. 308, 020 
Halibut............... 141, 885 8, 770 Cod·····-············· 3, 000 
Cunners . ... . . . . . . . . . . . 17, 200 640 Pollock*·············· 57, 000 
Flounders.............. 10,000 160 Cunners ...... ··•·····• 35,000 
Bream ~.... .. . . . . . . . . . . 25, 000 255 Flounders............. 5, 000 
Catfish................. 6, 000 120 Smelt · · · .. · · · · · · · · ·- · · 79, 650 
Smelt . . . . . . . . . . . . . . . . . . 589, 105 43, 223 Menhaden · · · · · · · · · · · · 2, 000 Shad . . . . . . . . . . . . . . . . . . 559, 700 

Total . . . . . . . . . . . . . . . . 12, 796, 025 244, 667 Herring t . . . . . . . . . . . . . 21, 438, 460 
Gill nets: =--== == Hsrring, smoked...... 1, 987,300 

Mackerel . . . . . . . . .... .. 73, 100 4. 595 Alewives . . . . . . .. . . . .. 667, 167 
Co ::I • • • • . • • • • • • • • • • • . • • . 100, 150 2; 303 Alewives, salted . . . . . . 30, 360 
Shad................... 528, 020 12, 976 Alewives, smpked..... 101,503 
Herring. . . . . . . . . . . . . . . . ?,. 066, 720 12, 641 Salmon . . . . . . . . . . . . . . . 182, 913 
Herring, saltfld........ . r; 426, 400 13, 304 Tom cod or frostfish... 24, 100 
Herring, smoked . . . • ... 25, 500 6!JO Butterfish . . . . . • . . . . . . 5, 000 
Salmon................. 2, 374 925 Waste and refuse fish. 240,000 

Total . . . . . . . . . . . .. . . . 4, 222, 264 47, 434 Total . . . . . ... .. . . . .. 25, 726, 173 
"Mostly waste fish. t Including the quantity subsequently canned. 

15, 156 
65 

114 
1, 025 

75 
3, 437 

15 
14, 034 
79,894 
66, 340 

6, 1lll 
505 

3, 390 
35,416 

40 
75 

1, 000 

226,762 
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30. Table showing by appamtus and species the yield of the slw1·e fisheries of Maine in 
1887, exclusive of the shellfish and lobster jisheries-Continne<l. 

.Apparatus and species. 

Bag nets: . 
.Flounders ............. . 
Smelt ................. . 
.Frostfish or tom cod ... . 
\Vaste and refuse fish .. 

Pounds. 

27,050 
388,145 
446,700 
140,000 

Value. 

$788 
31,422 
3,234 

262 

Total . . . . . . . . • . . . • . . . 1, 001,895 I 35, 706 

Fyke nets: 
Flounders .••........... 110, 000 1, 177 
Smelt ................. . 3, 600 184 
Frostfish or tomcod ... . 2, 500 10 

Total .•.....••....... 116, lOll 1, 371 

Pot!l: 
Eels •..••.•............. 20,350 I 1, 522 

.Apparatus and species. 

Dip nets: 
Smelt ................ . 
Alewives ............ . 
.Alewives, salted ..... . 
Alewives, smoked .... . 
Salmon ....... _ ....... . 
Frostfish <M' tom cod .. . 

Total ..•••..•....... 

Spears: 
Flounders ..•.•..••••.. 
Eels ..••••......•...... 

TotaL ....•....•••••. 

Pounds. / Value . 

2,350 
212, 500 
749,600 
107,464 

350 
4, 000 

1, 076 264 

$i1 
1, 104 

13,076 
3,126 

57 
25 

17,459 

219, 975 4, 379 
78, 935 ';', 103 

298, 910 11,482 

Grand total . . . . . . . . . 45, 817, 781 602,202 

31. Table showing by appamt1ts and species the yield of the sho1·e jishe1·ies of Maine in 
1888, exclusive of the shellfish and lobste1· jishe1·ies. 

Apparatus and species. 

IIand lines and trawl lines: 
Mackerel ............. . 
Cod .•••••....•......... 
Cod, salted ............ . 
Haddock ...... - ....... . 
Haddock, salted ....... . 
Hake .•.••....•••....... 
Hake, salted .••.•....... 
Pollock .........••..... 
Pollock, salted ..••..... 
Cusk ....•....•.•....... 
Cusk, salted ........... . 
Halibut .........•...... 
Cunners .•••••......... 
Flounders ....•......... 
Bream ................ . 
Catfish .•.•.•........... 
Smelt .............•.... 

Pounds. Value. 

47,400 
2, 356,035 
1, 509,295 
2,469, 934 

751, 788 
2, 121,665 
1, 585, 793 

732,763 
333,260 
323, 950 
37, 059 

143,795 
17, 500 
10,800 
26,000 

6, 200 
601, 812 

$3,450 
45,417 
38,908 
40,323 
13, 100 
18,701 
20, 615 

8, 073 
4,000 
4,372 

412 
8, 033 

650 
172 
270 
124 

47, 394 

TotaL................ 13, 075, 049 254, 014 

Gi11 nets: 
Mackerel ............. . 
()(ld ...•..•••••••..••. 
Menhaden ............ . 
Shad .................. . 
Herring ............... . 
Herring, salted ........ . 
Herring, smoked ...... . 
Salmon .........••...... 

Total ...•.••••••..... 

Seines: 
Mackerel ..••••.••..... 
Flounders .•••••........ 
Smelt ...•••..•••....... 
Honing ....•........... 
Waste and refuse fish .. 

Total. •••••.••••...•. 

Bag nets: 
Flounders ..••......... 
Smelt .••••........... 
Frostfish or tom cod ... 
Waste and refuse fish. 

44, 0-!0 
28, 200 

1, 518,600 
278, 272 

1, 812, 965 
1, 668, 800 

18, 000 
2, 282 

5, 371, 159 

1, 000 
455, 150 
179, 600 

8, 000 
105, 000 

748, 750 

29, 970 
397, 53fl . 
432,860 
142,800 

3, 646 
604 

10, 691 
7, 460 

11,519 
17,830 

540 
934 

53,224 

75 
8, 907 

11, 366 
70 

525 

20,943 

857 
31, 696 

3, 642 
268 

Total................ 1, 003, 168 ~~ 

Apparatus and species. 

. Weirs, pound nets, and 
trap nets: 

Mackerel ............ . 
Cod .................. . 
Pollockx ............. . 
Cunners .......••...... 
Flounders ...•....••... 
Smelt ....•............ 
Menhaden .••....•... 
Shad ....••............ 
Herring t. ......... , .. . 
Herring, smoked ..... . 
Alewives ........•••.. 
Alewives, salted ..... . 
Alewives, smoked .... . 
Sal;:;:;on ....•......•... 
Frostfish or tomcod .. . 
Butterfish ............ . 
Waste and refu'le fish 

Pounds. 

162, 710 
12, 500 
63,000 
34, 900 
5, 000 

93, 600 
32, 400 

528,984 
26,863, 664 

2, 189, 745 
632. 829 

20, 550 
133, 525 
202,692 

25, 200 
22, 000 

198,400 

Value . 

$11, 015 
255 
126 

1, 023 
75 

4,156 
293 

15,408 
98,275 
72,775 

6, 332 
370 

4, 3i9 
40, 246 

55 
360 
992 

Total................ 31, 221, 699 256, 1:!5 

Dip nets: 
Smelt .....•........... 
Alewives ............. . 
Alewives, salted ...... . 
Alewives, smoked .... . 
Salmon ............... . 
Frostfish or tom cod .. . 

Total ......•••....... 

Fyke nets: 
Flounders ..••.•..•.... 
Smelt .•••••........•.. 
Frostfish or tomcod ... 

Total. ...••.••.••.•.. 

Spears: 
Flounders ...........•. 
Eels ..•.......•••..••.. 

Total. •••••..•...•••. 

--~---------
2, 000 

350,070 
890,300 
110, 615 

175 
4, 000 

1, 357, 160 

75 
1, 986 

13,915 
3, 062 

29 
25 

19, 092 

106, 000 1, 217 
5, 000 :.!40 

12,500 50 

123, 500 1, 507 

222, 075 
80, 800 

302,875 

4, 362 
7, 060 

11,422 

Grand total.......... 53, 226, 700 654, 450 

*Mostly waste fish. tincluding the quantity subsequently canned. 
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NEW HAMPSHIRE. 

There has been a considerable diminution in the fisheries of this State 
in persons employed, the amount of capital invested, and the quantity 
and value of products. Fishing, however, has never been an importaut 
industry of the State, as compared with Maine and Massachusetts, 
because of its short coast line. Portsmouth and New Castle are the 
only fishing centers of any importance. 

The decrease has been wholly in the vessel fishery, there having been 
only 12 vessels in 1887 and 14 in 1888, against 23 in 1880. There Las 
been an increase of 30 men in the boat fishery, but as no separate 
figures were given of capital and products for the shore fishery in 1880 
there is no basis for comparison of these items. 

In 1880 the total catch was 10,400,294 pounds, valued at $176,684, 
while in 1888 it reached 3,843,479 pounds, worth $90,044. 

32. Table of persons ~mployed. 

_____________________ H_o_w_e_n_g_ag_e_d·---------------------~~~~ 
In vessel fisheries ................................................................ . 
In shore fisheries ................................................................ . 
On shore ........................................................................ .. 

Total ..................................................................... .. 

33. Table of apparatus and capital. 

108 
197 
41 

346 

132 
197 
33 

362 

1887. 1888. 
Designation. 

--------------------~------·-------1---N_o. __ I-------I------
V eRsels *......... . . . .. . . .. . . . .. . . .. . . . . .. .. .. .. . . .. .. .. .. 12 

Value. No. 

$26,550 14 
Outfit ........................................................ .. 9,470 

Boats.......... ................. ........................ 75 4, 220 75 
Apparatus of capture-vessel fisheries: 

Purse seines . .. . . . . . . . .. . .. . . .. . . .. .. .. .. . . . . . . . .. .. . 5 2, 600 
Hand and trawl lines ......................................... . 10,975 
Gill nets .. .. . . . . .. . . . . . . .. .. . .. . .. . . . .. . .. . .. . .. . . . . . 35 420 45 
Harpoons............................................ 7 
Lobster pots......................................... 250 

Apparatus of capture-shore fisheries: 
Haul seines.......................................... 3 

105 10 
350 225 

150 3 
Gill nets............................................. 95 1, 150 107 
Pound nets .. . . . . .. .. .. . .. . .. .. .. .. .. .. .. .. . .. . .. . . . . 1 1, 000 1 
Weirs................................................ 10 750 ' 12 

~~~~~~~of:a~i ii~~~::::: :::::::::::::::::::::::::::: .... ~·- ~~~- 2, 510 2,065 
840 

Spears, clamming outfits, etc ................................ .. 

6~~he fa~~~=[~~::::::::::::::::::::::::::::::::::::::::::: :::~~ ::::: 
20 ·······-·· 

40,000 ............ 
5, 000 ............ 

Total ....................................................... . 106,110 .: ........ 

* Tonnage in 1887, 415.f'7; in 1888, 498.42. 

I 
Value. 

$27,150 
9, 901 
4, 220 

2, 730 
12, 502 

540 
150 
325 

135 
1, 246 
1, 000 

860 
2, ~40 

825 
20 

38,000 
5, 000 

107,144 
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34. Table of products. 

Vessel fisheries. Shore fisheries. 

Species. 1887. 1888. 1887. 1888. • 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

Alewives.................. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100, 450 $1, 960 146, 750 $3, 080 
Cod, fresh .....•........... 1, 428, 622 $28, 901 892, 582 $18, 968 486, 600 8, 010 458, 000 7, 695 
Cod, salted . . . . . . . . . . . . . . . 120, 313 3, 007 75, 197 1, 881 .. . . . . . . . . . • • . . • . ................ . 
Eels . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 10, 000 1, 000 10, 000 l, 100 
Haddock, fresh............ 351,746 6, 255 407,498 S, 150 646,000 10,445 652, 000 10, 650 
Haddock, salted........... 11, 313 226 9, 697 194 ................................... . 
Hake, fresh...... . • . . • . . . . . 176, 787 1, 500 209, 992 1, 880 . . • . . . . . . . .. . .. . • . . ................ . 
Hake, salted............... 11,613 140 9, 700 121 ........................ . 
Halibut, fresh . . . .. . . . .. . . . 155, 777 11, 756 143, 467 11, 577 .. . .. . .. . .. 
Herring, fresh . . . . . . . . .. . . . . . . .. .. . .. . . . . .. . . 60, ooo 600 77, ooo 680 .. 148, ooo · · · · i; 26o 
Herring, salted . . . . . . . . . . . . 10, 000 113 . • • .. • . • • . . . • . • • • . . • . • • . .. • . . .. .. . • . . • . • . . . • 
Herring, etc., for bait . . . . . . . . . . .. .. . . . .. .. .. .. . . . . .. . 136, 000 1, 000 150, 2oo · .. ·1· ;00 
Mackerel, fresh . - ...... -.. 140,817 8, 449 53, 116 3, 718 3, 560 400 3, 500 '4oo 
Mackerel, salted........... 49,600 2, 728 43,400 3, 348 ..•••••••. . . . . .••. .•. . . . .. .. • ...... 
Menhaden . . . . . • .. . . . . . . . . . . •• . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. . . . 21, 000 ll:lO 
Perch...................... ...... .... ........ ...... .... ..... ... 8, 000 400 10,000 500 
Pollock, fresh . . . • • • . . . . . . . 64, 100 854 38, 000 508 . • • . • • . • • . . • • .. . .. . • • • • • . . .. . ....... 
Sea bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • • . . . . . . . . . . . . 500 40 500 40 
Shad....................... ....... ... ........ .......... ........ 30 4 80 3 
Smelt...................... . ... . . . .. . . .. . . .. . ... . ... . .. .. . .. . . . 36,000 3, 600 36, 000 3, 600 
Swordfish, fresh . . . . . • . . . . . 14, 275 714 43, 450 1, 955 ................................... . 
Miscellaneous fish, fresh... 70, 000 870 82, 000 1, 030 ................................... . 
Clams..................... .......... . ... .. . .••... .. .. . ... .... 2, 800 140 3, 000 150 
Lobsters................. .. 15,324 868 12,600 756 127,500 5, 400 123,750 5, 500 

Total. ............... 2, 620, 287 66, 381 2, 080, 699 54, 686 1, 634, 440 33, 079 1, 762, 780 35, 358 

Total. 

Species. 1887. 1888. 

Pounds. Value. Pounds. Value • 

.Alewives.................................................... 100,450 $1,960 
Cod, fresh ..•..•••...•.................••..•••...•••••••••••. 1,915,222 36,911 
Cod, salted................................................... 120,313 3, 007 
Eels .... .. ... . .. ...... .•.... ...... .... .. ... .... .. ..•... ..•... 10,000 1, 000 
Haddock, fresh.............................................. 997,746 16,700 
Haddock, salted . . . . . . • • . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 11, 313 226 
Hake, fresh.................................................. 176,787 1, 500 
Hake, salted................................................. 11,613 140 
Halibut, fresh ...... ...... ...... ....... ................ ...... 155,777 11,756 
Herring, fresh............................................... 77,000 680 
Herring, salted . . . . ...... ...... .... •• ....•• ...... .•..•. ...... 10, 000 113 
Herring, etc., for bait........................................ 136,000 1, 000 
Mackerel, fresh.............................................. 144,377 8, 849 
Mackerel, salted . . . . . • . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . 49, 600 2, 728 
Menhaden ...................................................................... . 
Perch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 8, 000 4()0 
Pollock, fresh.............. . ................................. 64, 100 854 
Sea bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . 500 40 
Shad......................................................... 30 4 
Smelt........................................................ 36, 000 3, 600 
Swordfish, fresh .. . .. . . .. . . .. .. . . . . . . . . ... .• . . . . .. . . .. . . .. . .. 14, 275 714 
Miscellaneous fish, fresh .. ... . .... ...... .. .... .. ...... .•.... 70, 000 870 
Clams . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . • •. • . • . . . . . . . . 2, 800 140 
Lobsters ......................... _........................... 142, 824 6, 268 

146,750 
1, 350,582 

75,197 
10,000 

1, 059,498 
9, 697 

209,992 
9, 700 

143, 467 
208,000 

$3,080 
26,663 

I, 881 
1,100 

18,800 
194 

1,880 
121 

11, 577 
1,860 

150, 200 1, 200 
56,616 4,118 
43, 400 3, 348 
21,000 180 
10,000 500 
38,000 508 

500 40 
80 3 

36, 000 3, 600 
43, 450 1, 955 
82, 000 1, 030 
3, 000 150 

136, 350 6, 256 

Total............ . •. . . . . . . . . . . . . . . . . . . . . . • • • • • . . . . .. . . . 4, 254, 727 99, 460 3, 843, 479 90, 044 
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35. Table showing the nurnbm· of vessels engaged in each fislte1·y in New Hampshire in 
1888, together with thei1· tonnage, value, and number of crew. 

Fishery. 
• :e~~~~~ Net 

engaged. tonnage. 
Value of 

Number and nationality of 
fishermen . 

vessels. .A.meri- Briti_sh all 
cans. P~~i~~- others. Total. 

-----------1------ ---- --- ----------
Shore ............... -........... . 
Mackerel, New England shore .. . 
Halibut---·····---------········· 
Swordfish .......••....•.•........ 
Herring .......•.................. 
Lobsters .......•............. ----

13 4.29.49 $24, 350 106 !) 3 118 
6 195.32 13, 650 46 4 2 52 
2 90.73 3, 600 14 7 21 
7 191.07 9, 700 53 2 61 
1 30.93 1, 800 7 JO 
1 19.41 1, 500 6 .;5 •• ;5 ........ . . ~ ....... G 

36. Table showing by fisheries and species the yield of the 1'essel fisheries of New Hampshire 
in 18tl8. 

Fisheries and species. 

Shore: 
Cod ................... . 
Cod, salted ......•...... 
Bad dock_ .. __ ...••.. -.. 
Haddock, salted_ ....•.. 
Hake ..............•..•. 
Hake, salted _ .....•..... 
Pollock ............... . 
Miscellaneous fish -... . 

Pounds. Value. 

892,582 
75, 197 

407, 498 
9, 697 

209, 9!}2 
9, 700 

38, 000 
82,000 

$18,968 
1, 88_1 
8, 15\l 

194 
1, 880 

121 
508 

1, 030 

Total.. . . . . . . . . . . . 1, 724, 666 32, 732 

Swordfish ................. . 

~=li~~f: ::::::::::::::::::: 
43, 450 
60, 000 

143,467 

1, 955 
600 

11,577 

Fisheries and species. 

Mackerel, New England 
shore: 

Mackerel, caught witb 
seine, fresh ......... _ 

Mackerel, caught with 
seine, salted . .. _ .... -

Mackerel, caught with 
nets, fresh ...... _ .. __ 

Mackerel, caught with 
lines, fresh ......... . 

TotaL. .... -·---. 

Lobster .......... -....... -

Grand total .....•.... 

MASSACHUSETTS. 

Pounds. Value. 

4J, no $2,920 

43,400 3, 348 

9, 400 658 

2, 000 140 
-------

96, 516 7, 066 
=====-======= ---

12,600 7fi6 

2, 080, 699 54, 686 

Notwithstanding the marked decadence in the whale fishery and the 
phenomenal scarcity of mackerel during the two years under considera­
tion, Massachusetts still stands at the head of all the States in the value 
and importance of its fisheries. Elsewhere the percentage of increase 
or decrease in the general fisheries of the State has been st10wn under 
the head of persons employed, capital invested, value of products, etc. 
Here it only remains to discuss such phases of these industries as are 
brought out in greater detail in these tables. 

As in the other New England States already considered, there has 
been a decided fallfng off in the nnmber of vessels employed, particu­
larly in the whale fishery, where the f:lP,et declined from 161 \essels 
in 1880 to 7 4 in 1888. But, although' there has been a decrease in 
the n urn ber of vessels engaged in the general fisheries (other than for 
whales), this has been more than offset by the increase in size and value, 
there having been an actual increase of more than 5,000 tons in this 
class· of shipping since 1880. 

The table showing the catch of mackerel, cod, and halibut by fishing 
grounds and by condition when landed, is very instructive and suggest­
ive. It throws much light on matters of international consequence, 
particularly when taken in connection ~ith similar tables for the other 
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New England States. It may b.e explained that the term "Nova Scotia 
shore," used here, means that the fish were taken off the coast of that 
province, in the open sea outside of jurisdictional waters. The same 
can be said of the Gulf of St. Lawrence and all other fishing grounds, 
except the ''New England shore." While American fishing -vessels have 
the right to fish inshore over the greater part of the region included under 
the head of" \Vest of 650 W. longitude," it may be stated that this is a 
bank fishery prosecuted at considerable distances from the coast. It is 
proper, however, to call attention to the fact that while the mackerel 
catch off the New England shore in 1888 was 8,322,943 pounds, worth 
$558,146, the combined catch off the Nova Scotia coast and in the Gulf 
of St. Lawrence reached an aggregate of only 2,144,200 pounds, with a 
''alue of $178,682. 

For this State as well as for others the products of the fisheries are 
8bown in great detail by species and by special fisheries in a manner 
more complete than has heretofore been attempted, including even the 
secondary pro~ucts, such as roe, fish oil, etc. 

37. Table of persons employed. 

How engaged. 

g~ t:;~~~~~~~~f~~~s~s~~l~:: :~ ~ ~ ~ :::::::::::::::::::::::::::::::::::::::::::::::::::: 
On shore, in factories, fish houses, etc .........•..•••..•..........•.....•......... 

1887. 

11,18~ 
28 

2, 618 
3, 235 

1888. 

11,062 
29 

2, 681 
3, 265 

Total . . . . . . . . . . . • . • . . . . . . . • . . . . . • . . . . . • • . . . . . . • . • . . . . . . • • . . . . . • . • . . . . . . . . . . . 17, 053 17, 037 

28. Table of apparatus and capital. 

1887. 
Designation. 

No. 

Ves~~~tf{~~~~:.: :::::::::::::::::::::::::::::::::::::::: .... __ ~~~. 
Vessels transporting t • . . . . . .. . . . • . .. . . . .. . . . . . . . . • . . . • • . 11 

Outfit ........................................................ . 
Boats.................................................... 3, 310 
Apparatus of capture-vessel fisheries: 

Seines............................................... 382 

am:~i~n_e_s: -~~~~ :~~~~: ~~~:::::: ::::::::::::::::::::: . ----. 6i4. 
Snap nets...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Pots . .. ... ... .... ... ........ ... . .. . . .. ...... ..... ... 560 
Dredges and rakes................................... 30 

Apparatus of capture-shore fisheries : 
Haul seines.......................................... 42 
Pound nets, trap nets, and weirs.................... 200 
Gill nets............................................. 4, 031 
Fykbnets ..................... ...................... 41 
Trammel nets ....................................... . 2 
Snap nets and dip nets . •• . . .•..•... .. . . . •. ••••••.... 495 
Pot~:~ . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 26, 970 
Trawl lines and hand lines ............................. -- .. --
Dredges and tongs...... . . . . . . . . . . . . . . . . . . . . . . . . . • . • . 1, 082 
Harpoons, spears, etc . . . . . . . . . . . . . . • . . . . . . . . . . • • • . . • . 282 
Rakes and hoes .....•.....•..••.....••...••••••.••.•. ·•••· · · · • · 

~~~hec~;~f:f~:'.:: :::::::::: ·.::: :::::::::::::::::::::::::: :::::::::: 

$3,118,006 
1, 615, 239 

7,150 
2, 050 

245,699 

191, 000 
469,949 

7, 576 
60 

980 
115 

3, 205 
171, 721 
46, 103 

630 
35 

911 
37, 605 
2, 092 
3, 490 

544 
5,146 

3, 036,544 
4, 239,200 

1888. 

No. Value. 

814 $3,040,323 
1, 539, 536 

11 7, 500 
2,100 

3, 333 251,070 

332 167,700 
4!H, 478 

628 8, 288 
20 60 

785 1, 455 
26 100 

46 3, 805 
218 189,829 

4,122 47, 79! 
46 6!)0 
2 35 

500 921 
28,532 40,086 

2, 890 
1, 225 3, 8!0 

297 571 
5, 766 

3. 050,738 
4, 251,200 

Total ....................................................... 13,205,050 ......... 13,110,765 

*Tonnage inl887, 61,376.48; in 1888, 59,939.83, t Tonnage in 1S87, 180.31; in 1888,189.91. 
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39. Table of products. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 

Albicore.. .. . . . .•. . . . . .•. .. . . . . . . . . . . . . . . . . . . . . . . 40, 000 $125 40, 900 $134 
Alewives . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . .. . . . 1, 900, 339 28, 194 2, 983, 424 39, 674 
Alewives, salted ............................ -.... 1, 486, 625 36, 492 2, 205, 675 43,856 
Bluefish . . . . ... . .. . . .. . . ... .. . . .................. 706, 81i2 61, 158 689, 904 60,744 
Bonito........................................... 55,307 1, 787 130, 605 5, 715 
Bonito, salted...... . .. . . .. .. . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . 1, 400 84 
Butterfish.. ..... .... .. . ... .. . ... .. . ... .... .. .. .. 503,929 14, 198 513,447 14,508 
Cod .............................................. 24,904,116 476,305 23,427,182 516,170 
Cod, salted . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . . .. . . .. . 66, 384, 295 1, 712, 703 64, 369, 603 1, 762, 061 
Cusk . .. . . . .. . . . . . . . .. .. . . . . . .. . . . • .. . . . . .. . . . . .. 275, 554 3, 080 344, 890 4, 676 
Cnsk, salted..................................... 84,070 800 175, 596 1,938 
Eels....................................... .. . . . . 411, 904 23, 926 424, 793 24,346 
:Flounders....................................... 840, 710 16, 982 853, 527 17,691 

rr~dd~~k ·_·::::. ~:·::::. ~ :·:.:::: :·.:::::·.:::::: ::::: ... 28; 932," 885' .... 453; 4o8" 35, 75~: ~g~ 651, ~~; 
Haddock, salted . ... .. . ... ... ....... ...... . .. . .. . 794, 948 10,311 525,571 5, 642 
Hake... .. .. . .. .. . . . . .. . .. . . . . .. • . . . . . .. . .. . . . . . . 4, 489, 682 39, 684 3, 961, 725 39, 157 
Bake,salted.................................... 790,492 7,920 923,684 9,711 
Halibut .. .. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. 9, 034, 947 468, 554 9, 207, 065 546, 393 
Halibut, salted . .. . . . . . . . . . . . .. . . . ... . .. . . . . . . . .. 666, 332 41, 646 1, 336, 971 75, 671 
Herring......................................... 7, 177,),31 60,313 il, 224,270 70,838 
Herring, salted . .. .. . . . . . .. . . .. . . . . . . . . . . .. . . .. .. 1, 227, 400 13, 977 2, 097, 975 25, 938 

!~~::~~t:~~:::::::::::::::::::::::::::::::::::: 5, 89~: ~~g 287, tH 4, 75~: ~~~ 268, ~!~ 
Mackerel, salted................................ 15,084, 500 870,025 8, 920,050 659,520 
Menhaden . . . . . .. . . . . . . . .. . . ... .. . . .. .. . . . . . . . . . . . 372, 740 2, 630 3, 551, 221 12, 419 
Menhaden, salted................................ 85, 200 3, 200 708, 200 15,058 
Perch or cunners................................ 329,946 16, 640 316, 275 16,184 
Pollock .......................................... ),707,822 17,495 2,742,640 29,461 
Pollock, salted................................... 1, 036, 877 11, 195 1, 131, 666 12, 482 

~~1p:::~~;~:::::::-~::: ::::::::::::~::: :: ~ ::::::: · 2' ~~~: ~~~ ~~:I~ 1
' H~J~~ ~~:H~ 

Shad . . . .......... ....... ... . .. . .. . . ..... . .. . . . .. 63,319 2, 802 179, 606 5, 312 
Shad, salted . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 69, 200 1, 948 80, 480 2, 301 
Smelt............................................ 11, 500 1, 233 10, 800 1, 152 
Spanish mackerel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 988 861 2, 199 487 

IW!~~:.~~: ~: :: ::~;::: :::: :; :; ;~: :;:::; :;::: :~: :ll~ :: :H ::g~ .::if! 
Swordfish, salted................................ 3, 800 171 40, 000 1, 582 
'l'autog .......................... -............... 744, 344 26, 576 633, 192 24, 094 
Whiting (MeTlucius). ..•••• .... . • .•••••. .•. . .. . .. 45, 901 782 69,608 1, 222 
Miscellaneous fish............................... 22, 27!1 232 22, 127 241 
Refuse fish . .. . . .. .. . . . . . . . .. . . . . . . .. . . . . . . . .. . .. 1, 010, 000 976 1, 110, 250 993 
Clams (My a arena ria)........... . .. .. . .. . . ... .. . 1, 916, 380 110, 396 2, 107, 770 117, 938 
Clams, salted .. . .. . .. .. .. .. .. .. . . . . .. . .. . . . . .. . . . 360, 210 10, 80(i 330, 000 9, 900 
Quohaugs (Venus mercenaria)................... 284, 320 21, 363 209, 320 14, 822 

~l:~l~~~-: ::~::: ::::::: :~: :::::::::::::: :::~ :::::: ~~i: ~~~ ~: M~ ~~~: ~n ~~: ~g~ 
Lobsters......................................... 3, 511,075 156,204 3, 743,475 172,936 
Shrimp3........... .... . . . .. . . . . .. . . . .. .. .. .... . . I, 000 325 1, 250 450 

~it'lf~~i"ti~~-: :::::::::::::::::::::::::::::::::::: 5~~: ~~~ ~: ~~~ 4~g: !~& ~; ~~~ 
Sounds .. . . . . . .. . . . . . . . . . . . . .. . .. . . . . . .. . . . . .. . .. 37, 206 7, 440 38, 722 5, 808 
'l'ongues ......................... ~.......... .. . . . 335, 512 10, 045 315, 590 9,469 
Roe........................................................................ 5,000 200 
Oil, fish...... . .. . . . . . . .. . . . . . . . . . .. . . . . . . . .. .. . .. 2, 256, 130 79, 462 1, 962, 535 72; 385 
Oil, whale........................................ 6, 794, 180 455, 169 4, 649, 954 328, 148 
Ambergris . • • . . • • • • • . .. . •• . . . . .. • .. .. • • • .. . . . . .. 197 22, 000 42! 9, 930 
Whalebone................................ . .. . .. 222, 567 564, 901 124, 675 338, 138 
Algoo ............ ... ......... ...... .............. 102,203, 600 I 80, 941 102, 150, 000 76, 178 

Total...................................... 299, 544, 343 6, 464, 396 302, 045, 686! 6, 355, 495 



Customs district. .. 

40. &unm~ry by customs districts of the vessel fisheries of Massachusetts in 1887 and 1888. 

No.ofves· 
sels fishing. 

1887. 11888. 

Net tonnage. 

1887. 1888. 

Value of outfit, 
Value of vessels. I gear, provisions, 

fuel, etc. 

1887. 1888. 1887. 1888. 

Number and nationality of :fishermen. 
Value of catch. 

Ui8i. 1888. 

m e . ~ I o? e . ~ g ~ ~ g ~ ~ 
-~ -;]·5 ~ Total. -~ ~-0 ~ ITota.l.l 1887. 1888. 
8 ;g .S ~ I s ~ .3 :::: 

_________ , __ , ___ , ____ , ____ , ___ <!j_l &:i ... _<1_1 __ <!j __ ~_ ... _...,q-,---,--
Newbnryport .••.••••••••••••...... 6 4 141.61 115.40 $6,7501 $6,200$11,437 $7,800 40 3 ...... 43 30 1 ...... 31 $15,974$13,754 
Gloucester .................. -...... 417 412 27, 085. 20 26, 465. 17 1, 575, 756 1, 509, 921 1, 107, 5601, 082, 712 3, 4llj 1, 203 750 5, 368 3, 387 1, 270J 649 5, 306 2, 795, 229 2, 948, 997 
SalemandBeverly ................. 18 14 539.49 469.61 28,000 24,550 19,710 19,250 96 21 2 119 68 • 40 ..... 108 46,255 54,008 
Marblehead ........................ 27 21 934.18 736.89 61,950 50,400 55,842 47,225 !!31 9 ...... 240 192 10 1 203 113,969 91,301 
Boston............................. 59 613,264.12 3,742.63 205,250 241,870 154,780 173,210 543 124 76 743 657 106 110 873 383,973 527,485 
Plymouth .......................... 2 1 135.37 44.65 7,000 3,300 4,100 2,000 26 ............ 26 10 ........... 10 3,12() 3,600 
B'arnstable.... ... . ........ ...... . .. 193 193 12, 705.87 12, 668.11 571, 770 558. 232 342, 847 325,327 J, 758 479 251 2, 488 1, 759 465 234 2, 458 982, 265 897, 350 
Nantucket......................... 12

1

· 13 85.19 90.21 6,175 6,725 977 667 27 ...... ...... 27 29 ..... ...... 29 3,854 2,719 

New Bedford . -.................... 85 77 15, 846. 62 14, 878. 03 629, 955 611, 050 565, 075 530, 275 837 315 8!5 1, 997 800 286 815 1, 901 1, 030, 369 634, 003 
Edgartown ........................ 11 18 638.83 729.13 25,4001 28,075 22,591 23,151 93 22 16 131 104 2~ 17 143 2,745 15,735 

--~----------------------------- -- --------- ---------
Total ............... --....... 830! 814 61, 376. 48!59, 939. 83 3, 118, 006

1
3, 040, 323 2, 284, 919

1
2, 211, 617 7 ~6 ~1~6 1,-940!1_1, _18-2 _7_, 0-3-6 _ 2, 200, 1, 826ill, 062 5, 377, 753

1
5, 188, 952 

Customs districts. 

No. of ves­
sels trans­

porting. 
Net tonnage. Value of vessels. Value of p!Ovis­

ions, fuel, etc. 
1&88. 

Number and nationality of crew. 1 Value of products 

transported. 1887. 

a e~ ~ a e~ ~ 
~ ~"; 1: 5 ~"e; ~ 

1887. 11888. I 1887. I 1888. I 1887. I 1888. I 1887. I 1888. I -~ ~ ·o c; Total. -~ ~·a c; !Total. I 1887. I 1888. 
S :::.S ~ S :::.S :=: 

-------------1--1--1---1---1---1---1---·---1~ ~ p. ~ --~ ~ ... ~·--·---·---
Newburyport ................................. < ................. _ • .. • • • • .. ......................................................................................... .. 
Gloucester........ .. . • • .. . .. .. .. .. 1 1 8. 55 8. 55 $550 $500 $100 $100 3 . .. .. . . .. .. . 3 3 . • .. .. . .. . .. 3 $9, 203 $10, 050 
Salem and Beverly ..................................................... : ............................................................................................. .. 
Marblehead .................................... ··--·-··· ............................................................................................................. .. 
Boston............................. 1 1 49.41 49.41 1, 000 l, 000 300 300 4 ...... ...... 4 4 .•• .. . ...... 4 5, 600 8, 260 
Plymouth .......................................................................................................................................................... . 
Barnstable ......................... 1 1 8.67 18.27 200 600 100 150 2 ............ 2 3 ......... L 3 2,500 5,000 
Nantucket. 
Edgartown .......... .. 
New Bedford 

Total 

. .... aj"""" aj- .. '43." 64, .... 43."64.1" ... z: oool"'" '2:ooo, ...... 65o, ...... 65o, ..... 91 ::::::,::::::,··· .. 9, ..... 91:::: :~,::::::,-· .. 9,. "'18:5oo 
5 5 70.04 70.04 3,400 3,400 900 900 10 ...... ...... 10 10 ...... ·...... 10 12,800 

20,000 
12,140 

11 111 180.311 189.91 7,150 7, 500 2, 050 2,100 ~8 ............ .. 28 29, ...... •······ 291 48, 6031 55, 450 

\/.2 
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41. Table showing by species and customs districts the yield of the vessel fisheries of 
Massachusetts ·in 1887. 

Newburyport. Gloucester. Salem and Beverly. Marblehead. 
Species. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
-------- ------ ------1-----1-----1----1-----1-----

Alewives . . . . . . . . . . . . . . . . . . . . . • . . . . . 48, 000 $260 ......... .. 
Cod................ 683,325 $10, 860 9, 446, 33u 165, 301 467, 320 $8, 178 1, 982, 516 .. $33; o!2 
Cod, salted . . . . . . . . . . . . . . . . . . . .. . . . . 48, 798, 873 1, 208, 000 1, 580, 925 32, 158 80, 000 2, 000 
Cusk ............. . . . . . . . . . . . . .. . . . 54,093 510 35,417 335 
Cusk, salted....... ......... .... .... 84,070 800 .......... . 
Haddock . .. . .. . . . . 113,000 1,695 15, 091, 318 226, 370 30, 000 
Haddock, salted... . . . . . . . .. . .. . . .. . 261. 028 2, 550 21,000 

470 
215 
221 

507, 670 
22, 518 Halibut . . . . . . . . . . . . .. . . . . . . 8, 409, 805 422, 490 3, 680 

Halilmt,salted .... ......... ....... 666,332 41,646 .......................... . 
Hake.............. 31, 000 265 1, 487, 291 12, 641 
Hake, salted....... . .. . . . . . . . . . . . . . . 748, 930 7, 500 
Herring. . . . . . . . . . . . . . . . . . . . . . . . . . . . 820, 058 5, 7 40 
Herring, salted . . . . . . .. . . . . . . . . . . . . 485, 800 6, 070 
Mackerel _.. . . . . . . 14, 000 700 1, 904, 120 82, 521 
Mackerel, salted . . 44,400 2, 338 9, 414, 200 515, 230 
Menhaden . . . . . . . . . . . . . . . . . . . . . . . . . . 19, 400 485 

4, 000 
91,000 

17,000 1!35 

69,217 

1, 174,300 
100, OuO 

7, 443 
1,126 

652 

52, 844 
6, 000 

Menhaden, salted.. . . . . . . .. . . . . . . . . . 80, 200 3, 070 . • • . . • . . . . . . . . . . . . ...... . 
Pollock...... . . . . . . . . . . . . . . . . . . . . . . . 112, 755 7, 160 323, 860 :i; i 7o 
Pollock, salted..... . . . . . . . . . . . . . . . . . 832, 848 8, 160 20,000 195 7, 000 70 
Red snapper....... . . . . . . • . . . . . . . . . 41, 750 1, 250 . • • • . . . . . . . 172,.985 4, 591 
Scup ........... ... . . .. . . .. . . .. . . . .. 16,000 480 ...................................... . 
Swordfish.......... . . • . . . . . . . . . .. .. . 114, 030 4, 561 ...................................... . 
Swordfish, salted.. . . . . . . . .. . . . .. . . . 3, 800 171 •.•.•............. 
Lobsters........... . .. . . . . . . . . .. . .. . 7, 130 214 49, 530 1, 733 10,000 290 
Clams . . . . . . . . . • . • • . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 000 1, 800 
Squid............................... 15,000 37 ..................................... . 
Halibut fins. . ... . . . . . . . . .. . . . . . . . . . 20, 000 1, 053 ..•......•..........•..•............... 
Sounds . . . . . . . . . . . . 539 116 28, 555 5, 580 ••• • • • . . . . . . . . . . . • . 1, 617 349 
Tongues . . . . . . . . . . . . . . . . . • . . . .. . . . . 213, 756 6, 383 10, 252 327 .••••.......•....... 
Oil, fiRh ................... -. . . . . . . . . 1, 685,635 58, 996 14, !37 469 ........•...••....•. 
Algm .......... .... ......... ........ ...•.. ....... ..... ...... ~. 400 300 .................. .. 

----- ------1-----1--
Total........ 886, 264 15, 974 101, 511,113 2, 795,229 2, 314, 244 46, 255 4, 554, 600 113,969 

Boston. Plymouth. Barnstable. 
Rpecies. 

-----------__ Pounds. Value. Pounds. Value. Pounds. I Value. 

Bluefish .. . . . . . . • . . . .. . . . . . .. . .. .. .. . . . . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . 72, 679 $5, 902 
Bonito.......................................... ...... .... ...... .... .......... 125 5 
Buttertish ...... ...... ....... ... ... ... ... ...... .......... ....... ... 1,500 45 
Cod................................ 5, 827, 097 $116, 542 .. • .... • •• . • . . . . . .•. 4, 542,905 106, 190 
Cod, salted.......................... 608, 592 14,590 . .. . . .. . .. . . • . .... . . 14,435, 696 426,932 
Cusk .••••. ....... .... .. . . .. . . . . . . . . 50, 194 485 ... . •. . . .. .•.• ... • . 134, 600 1, 740 
Flounders . . . . . . . . . . . . . . . . . . . . . . . . . . . .... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 859 285 
Haddock .... ... . . .. .. . . ... .. . ... . .. 8, 503,761 148,816 .. . . ... . .. .... .... .. 4, 358, 861 6G, 054 
Haddock, salted..................... 250 3 .... .• .. .. ....... ... 5, 000 100 
Halibut............................. 302, !24 19, 638 .. .. .. . • .. .. . • . . .. . . 296, 400 25,047 
Bake............................... 1, 569, 574 14, 126 . . . . . . . . .. .. . . . . . . . . 664, 900 6, 899 
Hake, salted .. . . . . . . .. . .. . . . .. . .. . .. 41, 562 420 ................. - . .. ........ -- ~ .... .. 
Herring ............................. 131,000 910 -.. ·.---· .. ·.--.· .• --.• · .. -.·.·_·_··_:_:_:_ 
Herring, salted .. . .. ... .. . . . . . . . . . .. 20, 000 225 
Mackerel........................... 324,500 16,225 49,900 $2,400 410,522 21,346 
Mackerel, salted.................... 754, 800 43, 731 12, 000 7:!0 4, 166, 600 250, 532 
Perch or cunners .. . . . . . . . . . .. . . . .. . 1, 091 109 ..................... . 
Pollock............................. 261, 707 2, 800 404, 000 4, 300 
Pollock, salted .. . .. • . . . . . . . . . . . . . . . . 5, 829 60 . . . . . .. . .. . • • . .. .. . 171, 200 2, 710 
Sea bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 235 131 
::5cup . . . . . . . . . . . . . .. .. . . . . . .. .. .. .. . . .. . . . .. .. . . . .. .. . .. . . .. . .. . .. . . . . • . .. .. .. 44, 021 938 
Shad................................ ...... ...... .......... .......... ...... .... 10,000 400 
Shad, salted....... . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 68, 000 l, 900 

ir~~~tFh~~~- ~-:-:-::-:-:-:-:-::-:-:-:-:·>~~ ~::::: :::::::::::: :::::::::: :::::::::: ::::::::: · ~: ~~~ i~! 
Tau tog........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30, 762 922 
Lobsters . ... ....... ...... .......... 73, 182 2, 035 .............................. .. 
Sounds .............. ............... 4, 330 930 .... .. . ... ....... ... 2,165 
Tongues. .. . .. .. . . . .. . .. . . .... .. . . .. 2, 813 82 ... .. .. .. . • • . . . . . . 106, 878 
Oil, fish............................. 10,418 375 .•..•.. ... ...... . ... 545,940 
Oil, whale........................... 21,262 1, 871 .... .. . ... ......... 389,563 
Ambergris..................................... .......... ..... ..... ...... .... 107 

Total......................... 18, 514, 086 383, 973 61,900 3, 120 30, 887, 914 

465 
3,191 

19,622 
26,158 
10, 000 

982,265 
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41. Table showing by species and cttstoms distt·icts the yield of the vessel fisheries of .Mas­
suclwsetts in 1887-Coutinued. 

Nantucket. Edgartown. Now Bedford. 
Species. -- -

--------------I-P_o_u_n_d_s_-1 Value. Pounds.\ Valne. P Pounds. I Val~ 
Bluefish . •• • • • . • • .. • . . • • . . . • • • . • • • • • 15, 580 $1, 014 7, 882 $1168 7, 600 $!3il 
Cod................................ 1,100 46 2,000 100 47,150 1,534 
Cod,salted .......................... 15,000 600 .................... 138,000 4,175 
Haddock............................ 350 7 ........................................... . 

~~~~;ei:::::: ::::::::::::::::::::: .... i; 3oo · · .. · "'iao· :::::::::: ::::::::: · 6~: ~~~ 3, 9~~ 
Mackerel, salted ..... ...... . .... .. . 3, 000 300 15,000 1, 027 84,400 4, oo::; 
Sea bass................................................ 7,000 500 10,000 800 
Scup.. ... .. ....... .... .. .. .......... .......... .... .. . .. . . . .. .... .. .......... 13, 000 4~0 

i!i!rR:~:::::::::: ::::::::::::::::: :::::::::: :::::::::: :::: ~·: ~~~: :::::: ~~~: ~~: ~~~ ~: i~~ 
~g~!!~~~:-~:::::: :::::::::::::::::: ::::~: ~~~: ::::~: ~~~: :::::::::: :::::::::: 6. 38~Jn 42~: :~~ 
~h~i:*:~~: :::::::::::::::::::::::: :::::::::. :::::::::. :::::::::: :::::::::. 222, 5~~ 5~~: ~~~ 

Total ..................•..... -~~339 --3-, SM 40,882 2;"745 7,173,lsl ~30,360 

Specie3. 

Alewives ................. . 
Bluefish ................. .. 
Bonito ................... .. 
Buttertish ............... .. 
Cod ..................... .. 
Cod, salted ............... . 
Cusk ..................... , 
Cusk, salted .............. . 
Flounders ................ . 
Haddock .....•..••..••... 
Haddock, salted ..•••••.••. 
Halibut .................. . 
Halibut, salted .......... .. 
Hake .................... . 
Hake, salted .............. . 
Herring .................. . 
Herring, salted ........... . 
Mackerel. ................ . 
Mackerel, salted .......... . 
Menhaden ................ . 
Menhaden, salted ......••. 
Perch or cunners ......... . 
Pollock ................. .. 
Pollock, salted ............ . 

Pounds. 

48,000 
103,741 

125 
1, 500 

22,999,749 
65,657,086 

274, 30! 
84,070 
15,859 

28,097,290 
794,948 

9, 034,527 
666,332 

3, 821,982 
790,492 

1, 006,058 
596,800 

3, 939,392 
U,611, 400 

19,400 
80,200 

1, 091 
l. 702,322 
1, 036,877 

SUMMARY. 

Value. 

$260 
8,022 

5 
45 

44J, 793 
1, 688,455 

3, 070 
800 
285 

443,412 
10,311 

468,522 
41,646 
34,483 
7, 920 
7,107 
7, 319 

Species. 

Red snapper ............ . 
Sea bass ................. . 
Scup .................... . 
Sha<l ................... .. 
Shad, sal ted ............ .. 
Striped bass ............. . 
Squeteague .............. . 
Swordfish .............. .. 
Swordfish, salted .••...... 
Tautog .................. . 
Lobsters ................ . 
Clams ................... . 
Scallops ................ .. 
Squid ................... . 
Halibut fins ............ .. 
Sounds .................. . 

~g~g~:~. ::::::::::::::::: 
Oil, whale ............... . 
Ambergris ............. .. 
WbaltJbone ............. .. 
AlgaL .................. .. 

Pound8. I Value. 

214,735 
20,235 
73, 021 
10,000 
68,000 

1, 161 
3, 235 

202,080 
3, 800 

88,762 
199,567 

20, 000 
15, 190 
15,000 
20, coo 
37,206 

33.3, 512 
2, 256,130 
6, 79!, 180 

197 
222, 567 

5, 400 

$5,8H 
1, 5:21 
1, 8~18 

400 
1, 900 

2l5 
131 

8,5!)8 
171 

3, 592 
7, G9.> 
1, 800 
2, 762 

:n 
1, 053 
7, 440 

10, 0!5 
79,462 

455,169 
22,000 

564,901 
300 

180,140 
824,908 

485 
3, 070 

109 
17,430 
11, 1951 Total. ............... 165,989,523 {),377,753 

42. Table showing by SlJecies and c1tstonu districts the yield of the vessel fisheries of Mas­
sachusetts in 1888. 

Newburyport. 
Species. 

Pounds. Value. 

Al~ives ......................... .. 
alewives, salted -........ -.. . ..... .. 
Butterfish ................. .. ...... . 
Cod................ 489, 825 $9, 189 
Cod, salted......... 10, 000 250 
Cusk ............. . .............. .. 
Cusk, salted ...................... .. 
Haddock ........... lOG, 000 1, 680 
Haddock, salted. . . . 16, 250 160 
Halibut .......................... .. 
Halibut, salted..... .. .. . ... .. .... .. 
Hake .............................. . 
Hake, salted ...................... .. 
Herring...... .. .. .. . .. . . .. .. . ..... .. 
Herring, salted ............. ...... .. 
Mackerel .. .. . .. .. . 5, 000 3:10 

II. Mis. 27 4--20 

Gloncester. 

Pounds. 

4, 500 
3, 400 
8,:133 

8, 877,701 
48,373, 794 

87,740 
175,596 

17,745, 664 
409,591 

8, 380,671 
1,328, 236 
1, 202,575 

923,684 
181, 750 

1 522 600 
• 209:320 

Value. 

$18 
47 

245 
200,599 

1, 285,659 
1, 069 
1, 938 

323,809 
4,416 

474,788 
75,300 
11, R79 

9, 711 
1, 737 

19, 301 
13,237 

Salem and BeYerly.j Marblehead. 

Pounds. Value. Pounds. Value. 

· .. 529; 965. $io; 54o · · i; 3o9,"799. · $23; 6:ji 
1, 432,916 37, 616 ................ - .. 

110,273 
65,000 

514 
7, 500 
5, 000 

1, 000 
40,000 

5, 000 

1, 65-t 
630 

31 
306 

38 

6 
400 
300 

5!l9, 863 7, 9!)8 
..................... ............... 

97,583 4, f'i(j!) 

······----· ........... ................ ·-···--· 

50,000 !l65 
7cl:2, (i(i6 41, 090 
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42. Table showing by species and customs districts the yield of the vessel fisheries of Mas­
sachusetts in 1888-Continued. 

Newburyport. Gloucester. Salem and Beverly. Marblehead. 
Species. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

Mackerel, salted . . . 28, 600 $2, 125 5, 310, 200 $!05, 177 . . . • . • . . . . . . . • . . . • . 78, 000 $5, 460 
Menhaden .. . .. . . . . . . . .. . . . . .. .. . .. . 119, 200 883 .. • • • • . . . .. . .. .. • .. .. ............... .. 
Menhaden, salted .. .. .. .. • .. .. . .. .. . 680, 600 U, 375 .. . .. .. . • . . . .. .. .. . . .. .. .. .. 
Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1, 854, 683 20, 168 . • . . . . . . • . . . . . . . . • . • 235, 757. · · · 2," i25 
Pollock, salted..... . .•. ..... . ••. . .. . 879,627 8, 752 11, 139 $105 ................ .. 
Red snapper....... .. .. .. . • . .. .. .. .. . .. .. . . . . .. .. . . . .. .. .. .. . . .. .. . . .. .. . . .. . .. . 92, 500 3, 250 
Scup. . . . . .. . . . . . . . . . . . . .. . .. . .. .. . .. 8, 750 265 . . .. . • .. . . . . . . .. • .. . ................. . 
Shad, salted......................... 17,800 547 ................................... .. 
Swordfish.......... . ... ..... . ... .... 151,896 7,174 ........... . ......................... . 
Swordfish, salted... . . .. .. . .. .. .. . .. . 37, 400 1, 482 ..................................... . 
Lobster&........... . ... ..... ..... .. . 6, 600 26i 31,470 1,101 22, 666 793 
Clams . .. .. .. .. .................................... ; .. .. .. .. 750 30 19, 000 1, 520 
Squid....................... . ....... 18,000 150 ..................................... . 
Halibut tins . . .. . .. . . .. . . .. . . .. . . .. . 70, 40:J 3, 402 .................................... .. 
Sounds .. .. . .. .. • .. .. . .. .. .. . .. . .. .. 23, 326 3, 483 .................................... .. 
Tongues........... ..... ..•. ........ 198,354 5, 950 9, 723 295 .................. . 
Roe. . .. . • . .. .. . . . .. . .. . . .. .. . .. .. • • . 5, 000 ~00 .................................... .. 

Oil, fish ........... .:...:...:..:..:...:..:.:.:..:...:..:..:=1 1,471,450 52,9721 28,680 54.:::~-~.-~~;.-~~~- --~i:~~~ 
Total........ 654, 675 13, 754 100,288, 441 I 2, 9!8, 997 2, 278, 930 

Boston. Plymouth. Barnstable. 
Species. 

Pounds, Valne. Pounds. Value. Pounds. Value. 

Bluefish .. .. • • • . . • • • .. • . • •• • •• . .. . .. • .. . . . .. . . . .. . .. . . .. .. .. .. .. .. . . .. .. .. . .. . 56, 294 $5, 582 
Bonito . .. .. .. .. . • • . .. • . .. .. ... .. .. .. .. .. . .. .. . . . .. .. . . .. .. .. . . . . . . . . . .. .. .. .. . 315 11 
Butterfish . . • . . . . . . • • . • • • . . • • . . • • . . .. . . . . .. . . . . .. . . . . . . . .. .. . . . .. . . . . .. . .. . . .. 1, 260 38 
Cod . .. .. .. .. .. .. .. • .. • • .... .. . . .. . 4, 726, 510 $94, 938 70, 000 $1, 400 5, 487, 070 140, 234 
Cod, salted....................... 1, 847,230 49, 515 . .. .. .. ... .. . .. .. .. .. . 11, 827, 484 360,251 
Cusk ............. ---··· ...... .... 11,000 148 .................. ~-.. 244,900 3, 449 
Flounders....... . .. • . . . .. . . . . . . . . . . . . . .. .. .. .. .. . . .. . .. . . . . . .. . .. . . . . .. .. . . . . . 7, 833 165 
Grouper .. .. . . .. . • .. . .. . . • .. .. . . . . . . .. .. . .. .. . . . .. . . . . .. . .. .. . .. . . . . . . . . . .. . . . 8, 289 212 
Haddock .......................... 11, 089, 4l00 220, 775 90,000 1, 600 5, 182,149 84,231 
Haddock, salted.................. 33,380 399 ............ .......... 1, 350 37 
Halibut........................... 355, 000 35, 485 .. .. • .. .. .. . . .. .. . . .. . 372, 802 31, 183 
Halibut, salted.................... 235

1 

15 .. .. .. .. .. .. .. .. . .. .. . 1, 000 50 
Hake ............................. 1,128,300 12,100 ............ !.......... 961,800 I 9,968 
Herring........................... 65, 000 6l3 .................................. , ........ . 
Herring, :;alted. •• • • • .. . .. .. .. .. . .. 32, 000 480 . .. .. . .. • .. . .. .. .. • .. . 1, 000 50 
Kingfish .......................... --~--------· .......... ............ .......... 833 25 
Mackerel..................... . • .. 678, 575 40, 783 10, 000 600 248, 382 14, 951 
Mackerel, salted . .. .. . . . .. . . .. • • • • 758, 000 50, 556 . .. .. • .. .. .. . .. .. • . .. . 2, 233, 760 154, 058 
Menhaden........................ 2, 500, 000 6, 250 . .. .. .. ... .. . .. .. •• • .. 116, 000 600 
Menhaden, salted................. 17,600 440 ................................. . 
Perch or cunners....... . .. .. . . .. . R, 400 ti24 .. • • • . . • .. .. . .. • . .. .. . . .. .. . .. . . .. . ....... .. 
Pollock . .. • .. .. . • • .. .• • • • • . • • . • • .. 87, 000 1, 380 .... • .. •• .. . .. .. . • • • .. 554, 200 5, 658 
Pollock, salted.................... ... • .. . . .. •. . .. . . . . . . . .... .. .... . . . .. ... . .. . 240, 900 3, 625 
Red snapper...... .. .. . • . • .. .. . .. . . . . . .. .. . • .. . .. . .. .. .. .. . . .. .. . . .. . . . . .. .. . . 60, 877 1, 522 
Sea bass...................... ... .•.... ...... .... ...... ............ .......... 2, 335 140 

~~~a::::::::::::~~:::::::::::::::: :::::::::::: :::~ :::::: ~:::::: ::::: :::::::::: 9~: ~~5 2, n~ 
Shad, salted....................... 2, 000 50 .••••• ...... ....... ••. 58,000 1, 600 
Striped bass .............................................. .-._.. ...... ... .... ... 245 20 

~~~~~efi~.~·::::::.:::::::::::::::: ...... 5,"5oo· ...... 275· :::::::::::: :::::::::: 1 2~:~Z~ ~~~ 
Swordfish, salted.................. ............ ...... .... ...... ...... . .. . ...... 2, 600 100 
Tau tog...... . .. .. . . . .. • . • . . .. . . . . .. . . • . .. . . . . . .. . .. . . . . .. .. .. .. .. . . . . . . . . .. . . 10, 808 320 
Lobsters.......................... 152,818 5, 853 ................................. . 
Sounds...... . . .. .. . • .. .. .. .. .. . .. . 9, 2:J4 1, 395 .. .. .. .. .. • • .. . .. • . . .. 6, 162 930 
Tongues.......................... 3, 295 98 ..... .... • .. ..... • .. . . 102, 647 3, 079 
Oil, fish........................... 17,737 665 ...... ...... .... ...... 4-!4, 668 17,792 
Oil, whale......................... 25,987 2,148 . ..... ...... ... ....... 638,130 47,179 
Ambergris........................ .... .. . ... .. . .. ... . .. . .... .. . ... .. . . . . ••. .. . 9l 2, 730 
'Vhalebone...... • ... .. . . . .. .... . . . . . . . . .. .. . . ... . . . . . . . ...... . .. ... .... .. . . . . 2, 900 4, 400 
Algre . .. • • • . .. .. • . .. .. • • . .. • • • . . .. 45, 000 :.l, 500 .. • • • • .. .. .. • • • • • . . . . . .. .. .. • • • .. . .. ....... . 

------1------1-----1--·-- ------
Total. ...................... 23,599,201 527,485 170,000 3, 600 29, 007, 18!~ 897, 350 
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42. Table showing by species and custonts dist1'icts the yield of the vessel fisheries of Mas~ 
sachusetts in 1888-Continued. 

New Bedford. Nantucket. I Edgartown. 
Species. 

----------------·t-P_o_n_n_d_s.j Value. Pounds. Value. _ P_o_u_n_d_s_. Value. 

Bluefish .... .. . ....•. ... .•••.• ....... ..... .. 14,400 $~ 27,120 $2, 131 
Cod........................................ . .. .. .. . . . . . . .. . . . . 10, 554 334 
Cod, salted.................................. 16,050 642 .............. . .. . 
Flounders . .. .. . . . . • • • .. . . . . .. . . . • . . . . . . . . .. . .. . .. . . . . . . . . . . . . 1, 69-J. 70 
Haddock...... . .. .. .. . . . . . . . .. . .. . . . . . .. . . .. 1, 000 30 3, 577 79 
Mackerel .. . .. .. .. .. .. .. . . .. .. . .. . . .. .. .. .. . 550 45 11, 350 601 
Mackerel, salted............................ . . . . ... . .. . . . . . . . 23, 240 1, 554 
Menhaden .. .. .. • . •• • • • • . •• • • • . • . . • • . . . . . . . . .. .. • . . . . . . . .. .. . . 20, 000 91 
Sea bass . • . . . • . • . . . . .. • . • . .. . . . . . • . .. . . . . . .. . .. . .. . . . . . . . . . . . . 30, 600 2, 24 7 
Scnp........................................ 600 14 . .. . .......... . .. . 
Swordfish................ . .. .. . . . •. . . . . •. . .. .. . • . . .. .. . . . . . . . . 14, 446 557 

£~~!~;r~::::::::::::::::::: ~ :: ~ ~ ~::::: :::::: :::::::::: : ::::::: ::::::: : : : : ::::::: 
~,callops .. . .. . . .. .. . .. . .. . .. .. . .. . . .. .. .. . .. 7, 2!5 1, 345 7, 753 1, 371 
Ion,gues ....................................................................... . 
Oil, whale . ... .. .. .. • • .. .. .. .. .. . . . . .. . . .. .. . .. . .. . • .. . . . . . . .. 82, 687 6, 700 
Ambergris ..................................................................... . 
Whalebone ............................................................. . ...... . 

1, 600 
15,500 

145,000 

$128 
640 

4,250 

........................... 
13, 100 761 
71,400 5, 270 
54, 000 135 
2, 000 160 

54, 230 1, 837 
45, 345 2, 857 
41, 428 1, 82-J. 
57, 000 2, 8:!5 

931 200 
1, 571 47 

3, 903, 150 272, 121 
32! 7, 200 

121, 775 333, 738 

Total ............................ :.. .. 39, 845 2, 719 233, 021 15, 735 4, 528, 062! 634, 003 

SUMMAI{.Y. 

Value., , Species. Pounds. Value. 

.A._I_e_w-iv_e_s-.. -.-.. ---.. -.-.-.. ---.. -.-•. ·I - --4-,-50-0- I---$-18- I Pollock, salted ........... - 1,131,666 $12,482 

Alewives, salted .......... 3, 400 47 i Red snapper............. 153,377 4, 772 
Bluefish................... 99,414 8, 48-J. Sea bass.................. 34,935 2, 547 
Bonito.................... 315 1l Scup ..................... 71,811 2, 342 
Butterfish....... ....... ... 9, 593 283 Shad..................... 95,000 2, 145 
Cod....................... 21,516,924 481,505 Shad, salted.............. 77,800 2,197 
Cod, salted................ 63,652, 474 1, 738, 183 Striped bass .............. 2-t5 20 
Cusk........ .• .. ... .. ... .. 343,640 4, 666 Squeteague . .. .. . . .. .. .. . 3, 151 124 
Uusk, salted............... 175, 596 1, 938 Swordfish .. .. .. .. . .. .. .. . 240, 987 11,528 
Flounders................. 9, 527 235 Swordfish, saltecl . . . . . . . . . 40. 000 1, 582 
Grouper................... 8, 289 212 Tautog...... ....... ...... 52; 236 2,144 
Haddock ......... ,....... . 34, 926, 9<:!6 641,856 Lobsters .. .. .. .. .. .. . .. .. 270, 554 10, 846 
Haddock, salted....... .. . 525, 571 5, 6i2 Clams.................... 19,750 1, 550 
Halibut . .. .. .. .. . .. .. .. .. . 9, 2C6, 570 546, 356 8callops.................. 15, 929 2, 916 
Halibut, salted .. .. .. .. .. .. 1, 336, 971 75, 671 Squid .. . .. .. . .. .. .. .. .. .. 18, 000 150 
Hake...................... 3, 297,675 33,985 Halibut fins.............. 70,400 3, 402 
Rake, salted.............. . 923, 68t 9, 711 Sounds...... . ............ 38, 722 5, 808 
Hening ....... ....... ... .. 247,750 2, 356 Tongues............ . ..... 315, 590 9, 4G9 
Henin,g, salted............ 1, 645,600 20,796 Roe...................... 5, 000 200 
Kingfish .. . .. . .. . .. . .. .. .. 833 25 Oil, fish...... . ............ 1, 962, 535 72, 3~5 
Mackerel.................. 1, 963, 943 112, 718 Oil, whale .. .. . .. .. .. .. .. . 4, 649, 954 328, 148 
Mackerel, salted ....... ... 8, 503,200 624,200 .A.mber~ris. .•.••• .. .. . . .. 42! 9, 9:l0 
Mt'nhaden . .. .. .... .. . .. .. 2, 809, 200 7, 95;} Whalebone.............. . 124, 6i5 338, 138 
Menhaden, salted.......... 698,200 14,815 Algre.................... 45,000 2, 500 

Species. Pounds . 

Perch or cunners.......... 8,400 624 ----
Pollock .. .. ..... .. .. .. .. .. 2, 731, 6-iO 29, 331 Total................ 164, 087, 194!1 5, 188, 95:! 
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43. Table showing by fisheries and 11pecies the yield of the vessel fisheries of Massachusett1 
in 1888. 

Fisheries and species. 

Bank: 
Cod ................... . 
Cod, salted .•••....•.... 
Cusk,salted ......•..... 
Haddock, salted ....... . 
Halibut ............... . 
Halibut, salted ........ . 
Hake .................. . 
Hake, salted .••••..••... 
Pollock ..........•..•... 
Pollock, salted ....... . 
Halibut fins ........... . 

Pounds. 

157,629 
62,450,150 

157,496 
402, 061 

1, 033,078 
245,353 

20,334 
710,457 

1,700 
7G8,185 

2, 800 

Value. 

$3,585 
1, 709, 167 

1, 627 
4,314 

70,388 
13,060 

200 
7,352 

20 
7,625 

135 

Total...... . .. . .. . . .. . 65, 949, 243 I, 817, 473 

Market : 
Cod ................... . 
Cod, salted .••••........ 
Cusk .................. . 
Cusk, salte<l ........... . 
Grouper ............... . 
Haddock .....••••...... 
Halibut .......•••••.... 
Hake .................. . 
Hake, salted ........... . 
Pollock ............... . 
Red snapper .......... . 
Swordfish ............ . 

14-,496,816 
139,642 
302,900 

600 
8, 289 

31,989,775 
770.240 

2,696, 083 
4,850 

1, 301,848 
153,377 

2,309 

338,961 
4, 072 
4, 109 

!i 
212 

592,203 
69,297 
28,169 

45 
13,628 
4,772 

127 

Total.. • .. .. . .. . . • .. . . 51, 866, 729 1, 055, 604 

Halibut: 
Cod ................... . 
Cod, salted ........... .. 
Halibut .............. .. 
Halibut, salted ..•.•••.. 
Hake, salted ........... . 
Halibut fins .••........ . 

5, 546 
149,960 

7, 26i, 929 
1, 091,493 

5, 685 
67,600 

149 
3, 543 

3!J9, 250 
62,603 

60 
3, 267 

Total. .. . .. .. . • . . .. .. . 8, 588, 213 468, 872 

Shore: 
Bluefish ............... . 
Bonito ................. . 
Butterfish ............. . 
Cod ................... . 
Cod, salted .....•....... 
Cnsk ................. .. 
Cusk, Ralted •..••••...•. 
Flounders ............. . 
Haddock ............. .. 
Haddock, salted ....... . 
Halibut ............... . 
Halibut, salted ..•...... 
Hake .................. . 
Hake, salted .......... .. 
Kingfish (Scomberomo-

rus) ................ .. 

99,414 
315 

9, 593 
6,856, 933 

912,722 
40, 740 
17,500 

9,527 
2, 937, 151 

123,510 
135,323 

125 
581,258 
202,692 

833 

8,484 
11 

'283 
138,810 

21,401 
:557 
302 
235 

49,653 
1, 328 
7,421 

8 
5,616 
2, 254 

25 

Fisheries and species. 

Shore-continued: 
Mackerel. .•...••.•.•.. 
Menbl],den ............ . 
Perch or cunners ....•. 
Pollock ............... . 
Pollock, salted .....••. 
Sea l>ass .............. .. 

~~~a:::::::::::·::::::: 
Shad, salted ......... .. 
Striped bass ......... .. 
Squeteague ...••...•... 
Swol'dfish ............ . 
Tautog .............. .. 
Algre ................. . 

Pounds. Value. 

550 
20,000 

8,400 
1, 428,092 

363, 481 
34,935 
7I,811 
95,000 
5!!, 000 

245 
3,151 

25,496 
52,236 
45,000 

$45 
91 

624 
15,683 
4,857 
2, 547 
2, 342 
2,145 
1,600 

20 
124 

1,155 
2,144 
2,500 

Total................ 14, 134, 033 272,265 

Mackerel: 
Herring .............. . 
Herring, salted .••...•. 
Mackerel ............ . 
Mackerel, salted ..... . 
Menhaden, sal ted ..•... 
Shad, sa!ted .......... . 
Swordfish, salted ..... . 
Roe .................. . 

93,750 
50,600 

1, 963,393 
8, 503, ~00 

6!18. 200 
2; 000 

40,000 
5, 000 

913 
732 

112,673 
624,200 
14,815 

50 
1,582 

200 

Total................ 11, 356, 143 I 755, 1tl5 

Menhaden (salted) .. .. . .. 2, 78~~~--7, 868 
Swordfish . . . . . . • . . . • • • . . . . 213, 182 10, 246 

Herring: 
Alewives ............ .. 
Alewives, salted ..•.•.. 
Herring ............. .. 
Herring, salted ....... . 
Shad, salted .......... . 
Squid ................ . 

4,500 
3, 400 

154,000 
1, 595, 000 

17,800 
18, ouo 

18 
41 

I, 443 
20,064 

547 
150 

Total. .. .. .. .. .. • • .. . 1, 792, 700 22,269 

Mollusk: 
Clams ................ . 
Scallops .............. . 

Total. .............. . 

Lobster .................. . 

Whale: 
Whale oil ............ . 
Whalebone ..... ...... . 
Ambergris ........... . 

Total. .............. . 

19,750 l, 556 
15, 929 2, 910 

35,679 

270,554 

4,649, 954 
124,675 

42! 

4,466 

10,846 

328,148 
338,138 

9, 930 

4, 774, 671! 676,216 

NOTE.-This table does not include 1,962,535 pounds of fish oil, valued at $72,385; 38,722 pounds of 
!!Ounds, valued at ~5,808 i and 315,590 vo-unds of tongues, valued at $9, 469. 
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44. Table showing the nunther of vessels engaged in each fishery in Massachusetts in 1883, 
togethm· with their tonnage, value, and number of c1·ew. 

No. of 
Number and nationality of 

fbhermen. Value 
Fishery. vessels Net ton- of VeS· en· nage. 

gaged. sels. A.mer- British A.ll 
icans. provin• others. Total. 

cials. 
--- ---------

Cod, on banks east of 65° W. longitude ..••. 196 16,848.20 $882,329 1, 714 986 306 3, 006 
Cod, on banks west of 65° W. longitude .... 163 10,405.75 535, 100 1, 320 524 224 2, 068 
Cod, Gulf of St. Lawrence .•.............•.. 2 122.05 3, 080 14 11 ······· 25 
Halibut, on banks east of 65° W.longitude•. 42 3, 564.21 235, 980 330 170 107 607 
Halibut, Greenland and Iceland ............ 6 518.27 29, 100 60 1l 19 90 
Mackerel, New England shore ............. 312 14,212.15 755,72.4 2,573 497 203 3,273 
Mackerel, Nova Scotia shore ....•.•..•..•• 28 2,438.67 150, 060 350 108 25 483 
Mackerel, Gulf of St. Lawrence .....••..••. 53 4,512.24 293,359 61!) 206 75 900 
Whale .................................. : ••. 75 16,072.26 655,670 933 323 8H 2, 097 
Market ..................................... 161 10, 7l0. 39 640,285 1, 588 428 306 2, 322 
Shore ....................................... 137 2,876.16 169,588 732 80 48 f60 
Herring ................................... 27 413.61 19, t-50 119 12 1 13% 
Swordfish .................................. 12 3~4.21 18,000 84 10 14 108 
Menhaden .................................. 8 458.61 31,450 95 16 3 114 
Lobster ..................................... 10 135.97 6, 950 34 2 3 39 
Scallop and clam ............................ 8 138.23 5, 950 23 4 ....... 27 

*The vessels landing fresh cod, haddqck, halibut, etc., caught on George's Bank and New England 
shore are included in the market and shore fisheries. 

45. Table showing by fishing grmtnds the catch of the mackerel (by appamtus), the baHk 
cod, the Grand and Western Bank fresh halibut, and the G1'eenland and Iceland halibut 
fleets of Massachusetts in 1888. 

New England shore. Nova Scotia shore. Gulf St. Lawrence. 
Species. 

Pounds. Value. Pounds. Value. Pounds. Value. 

Mackerel caught with seines, fresh... 1, 583, 430 $90, 006 80, 000 $4, 800 .•......... 
Mackerel caught with seines, salted . . 5, 847, 160 410, 200 849, 200 61, 670 1, 215, 000 $112, 212 
Mackerel caught with nets, fret~h . . .. . 104, 920 6, 639 ....................................... . 
Mackerel caught with nets, salted.... 192,000 12,657 ....................................... . 
Mackerel caught with lines, fresh . .. . 195,593 11,273 ....................................... . 
Mackerel caught with lines, salted.... 399, 840 27, 371 ....................................... . 
Cod, salted............................ . .. .. . . .. . . . .... . . . .. . .. . .. . . .. . . .. . . .. .. 226, 240 8, 785 

Total............... . . .. .. .. .. .. 8, 322, 943 Ss8, 146 -929, 200 66~470jt. 441~ 240 120, 997 

East of 65° West Ion- West of 65° West Greenland and 

Species. 
gitude. longitude. Iceland. 

Pounds. Value. Pounds. • Value. Pounds. Value. 
-------------1------------ -----
Cod, salted.......... . . .. . .. • .. .. .. . 38, 562, 72a $1, 074, 070 23, 661, 185 $626, 312 2, 700 $7 5 
Halibut, fresh...................... 7, 301,432 401, 154 . • • • .. . ... . . . ... .. . .. . ................. . 
Halibut, salted..................... 181, 856 9, 509 . ..... . .. • • . . .. . .. .. . . 1, 017, 6!3 60, 2!7 

--------------------·-
Total ........................ 46, 04~, 013 1, 484,733 23,661,185 626, 312 1, 020,343 GO, 32:!. 

Total. 
Species. 

Pounds. Value. 
---------------------------------------------1--------~~--
Mackerel caught with seines, fresh .......................................... . 
Mackerel cau:rht with seines, salted ........................................ .. 
Mackerel caught with nets, fresh ............................................ . 
Maekerel caught with nets, salted ........................................... . 
Mackerel caught with lines, fresh ..••••..••••........••...•....•••..•..••..... 
Mackerel caught with lines, salted ...•.••. : ...•...•..•••..•...•...•..••••..... 
Cod, salted .................................................................. .. 

~:u~~~: ~~t~~d~ :: :~ ~:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

1, 663,430 
7, 911,360 

104,920 
192, 000 
19:>, 593 
399,8!0 

62,452,850 
7, 301,432 
1, 199, 499 

$94,806 
58t, 082 

6, 639 
12,657 
11,273 
27,371 

1, 709,242 
401,154 
69,756 

~otal ....................... , .. .. • • .. . . .. .... • • • . .. .. • .. .. .. • .. .. .. • .. .. 81, 420, 92! 2, 916, 980 
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46. Table shot1ing by species and condition in which sold the yield of the shore fisllel'ies 
of Massachusetts in 1887 and 1888. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 

Fresh: 
Albicore or horse mackerel.................... 40, 000 $125 40, 900 $134 
Alewives . . .. .. . . .. .. . .. . . .. . . .. . • . . •. . . . .... . . 1, 852, 339 27, 934 2, 978, 924 39, 656 
Bluefish . . . .. .. .. . .. .. .. .. .. .. .. .. .. . .. . .. .. .. . 603, 141 53, 136 590, 490 52,260 
Bonito . .............. ........... .............. 55,182 1, 782 130,290 5, 70! 
Butter fish .. . . .. .. . . .. . .. . . . . . .. .. . .. . . . .. . . • .. 502, 429 14. 153 503, 854 14, 225 
Cod............................................ 1, 90!, 367 34; 512 1,910, 258 34,665 
Cusk. ........... .......•.......... ...... ...... 1, 250 10 1, 250 10 
Eels ........................................... 411,904 23,926 424,793 24,346 
Flounders..................................... 824,851 16,697 844, 000 17,456 
Haddock .. . . . .. . . .. .. . . .. . . • . .. . • • . . . . . . . . . . . . 835, 595 9, 996 832, 875 9, 979 
Hake .......................................... 667,700 5,201 664,050 5,172 
Halibut....................................... . 420 32 495 37 
Herring ....................................... 6,171,373 53,206 7,976,520 68,482 
Hickory shad ..... ~............................ 6, 300 173 3, 964 86 

~~~{!~~1-. ::::::::::::::::::::::::::::::::::.::: 1, 95~: ~~~ 107, ~~~ 2, 79r: ~~~ 156, ~g 
Menhaden .. . .. . . .. . .. .. .. . .. . .. . . .. . .. . .. ... .. 353, 340 2, 145 742, 021 4, 460 
Perch or cunnere..... . • . . . . .. . .. . . .. .. .. . . .. . . 328, 855 16, 531 307, 875 15, !i60 
Pollock........................................ 5,500 65 11,000 130 
Scup . . . .. ... . . .. . .. . .. .. .. . .. . . .. .. .. . ........ 2, 249, 310 70,547 1, 714,028 51, 114 
Sea bass....................................... 370,527 21,456 437,638 26,523 
Shad .......................................... 53,319 2,402 ~4,606 3,167 
Spanish mackerel . . . . .. . . .. .. . • .. . . .. .. . . • . .. . 3, 988 861 2, 199 487 
Smelt .... ...... ...... ...... .... .... .......... 11,500 1, 233 10,800 1,152 
Squeteague.................................... 126,436 6,498 167,393 8,848 
Striped bass................................... 19, lOG 1, 915 31, 779 3, 093 
Sturgeon.......... ........................... 6,4!)0 64 4,500 171 
Swordfish..................................... 20,970 897 23,420 1,021 
Tautog ........................................ 655,582 22,984 580,956 21,950 
Whiting(MerlucittB)........................... 45,901 782 69,608 1,222 
Miscellaneous fish.......... .. . . .. .. . . . . . • . .. .. 22, 279 232 22, 127 241 
Refuse fish.................................... 1, 010,000 976 1, 110, 250 992 
Squid. .. . .. . . .. • . . . . .• . . . • .. • . .. .. .. . .. .. .. .. .. 496, 400 5, 242 468, 200 5, 124 
Lobsters ............ ~-......................... 3, 311, 508 148, 509 3, 472, 921 162, 090 
Shrimp........................................ 1, 000 325 1, 250 450 
Oysters........................................ 302, 281 64, 115 319,416 66,453 
Scallops ........... ~ •• . . .. . . .. . • .. . . .. . .. .. . . .. 236, 593 36, 171 141, 082 40, 286 
Clams ......................................... 1,926,380 108,596 2,028,020 116,388 
Quohaugs .. . .. . . .. . •• . . .. . .. . . . . .. . . . .. . . .. . • . 284, 820 21, 363 209, 320 14, 822 
Algm . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 102, 198, 200 80, 641 102, 105, 000 73, 678 

Total...... .. . . • . . .. . . .. . . .. .. . . • • .. • . • .. 129, 870, 876. 9B3, 144 133, 825, 782 I 1, 048, 063 

Salted: ---~-----·~--
Alewives ........... ~.......................... 1,486,625 36,492 2,202,2i5 43,809 
Bonito......................................... .............. ...... .... 1,400 8( 
Cod .................. - ......................... , 727,209 24,248 717,129 23,878 
Herring........................................ 630,600 

1 

6,658 452,375

1 

5,142 
Mackezel...................................... 473,100 45,117 416,850 35,320 
Menhaden..................................... 5,000 130 10,000 243 
Shad........................................... 1, 200 48 2, 680 104 
Clams......................................... 360,210 · 10,806 330,000 9,900 

----- --------------
Total .................................. .. 3, 683,944 123,499 . 4, 132,709 118,480 

===== ---====== == 
Total fresh and salted: 

Albicore or horse mackerel ................... . 40,000 125 40,900 134 
Alewives .................................... .. 3, 338,964 64,426 5, 181, 199 83,465 
Bluefish ..................................... .. 603, 141 .>3,136 590,490 52,260 
Bonito ........................................ . 55,182 1, 782 131 I 690 5, 788 
Butterfish ................................... .. 
Cod .......................................... .. 

502,429 14,153 503,854 14,225 
2, 631,576 58,760 2, 627,387 58,543 

Cusk ........................................ .. 1, 250 10 1, 250 10 
Eels ......................................... .. 411,904 23,926 424,793 24,346 
Flounders .................................... . 824,851 16,697 84!, 000 17,456 
Haddock .................................... .. 835,595 9, 996 832,875 9, 979 
Hake ........................................ .. 667,700 5, 201 664,050 5, 172 
Halibut ....................................... . 4~0 32 495 37. 
Herring .............. _ ........................ . 
Hickory shad ................................. . 
Kingfisb .................................... .. 
Mackerel. ................................... .. 

6, 801,973 59,864 8, 428,895 73,624 
• 6, 300 173 3, 96! 86 

3, 630 194 5, 728 347 
2, 423,800 152,634 3, 208,832 191,402 

Menhaden .................................... . 358,340 2, 275 752,021 4, 703 
Perch or cunnerR ............................. . 
Pollock ...................................... .. 

328, 855 16,531 307,875 15,560 
5, 500 65 11,000 130 

Scup ........................................ .. 
~ea bass ...................................... . 

2, 249,310 70, 547 1, 714,028 fil, 114 
370,527 21, 456 437,638 26,523 
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46. 1'able showing by species and condition in which sold the yield of the sh01·e fislm·ies 
of Massachusetts in 1887 and 1888-Continued. 

Species. 

Total fresh and salted-Continued. 
Shad ....................................... .. 
Spanish mackerel ......................... .. 
Smelt ....................................... . 

~£J;~da~~:s ~: :: ~ : : :: : : :: : : :: : ::::::::: :: : ::: 
Sturgeon ................................... . 
Swordfish ........................... ( ..... .. 
Tautog ..................................... . 
Whiting (Merlueius) .••••.•••.•••.•••.••..••. 
Miscellaneous fish .......................... . 
Refuse fish ................................. . 
Squid ............................. , ........ .. 
Lobsters ................................... . . 
Shrimp.----~··· ............................ . 
Oysters .................................... .. 

31:~~p_s_ :::::::::::::::::::::::::: :~ ::::::::: 
~!;!~~-~~: :::::::::::::::::::::::::::::::::: 

1887. 

Pounds. 

54,519 
3, 988 

11,500 
126,436 
19, 106 

,6, 400 
0, 970 

655,582 
45,901 
22,279 

1, 010, 000 
496,400 

3, 311,508 
1, 000 

302, 281 
236,593 

2, 286,590 
284, 320 

102, 198, 200 

1888. 

Valne. Pounds. Value. 

$2,450 87,286 $3,271 
861 2,199 487 

1, 233 10,800 1,152 
6, 498 167,393 8,g48 
1, 915 31, 779 3, 093 

64 4, 500 171 
P97 23,420 1, 021 

22, 98! 580, 956 21,950 
'i82 69,608 1, 222 
232 22,127 241 
976 1, 110,250 992 

5, 242 468, 200 5,124 
148,509 3, 472,921 162,090 

325 1, 250 450 
64,115 319,416 66,453 
36,171 141, 08Z 40,286 

119,402 2, 418,020 126,288 
21,363 209,320 14,822 
80,641 102, 105, 000 73,678 

----------·----------
Total ................................. . 133, 554, 820 1, 086, 6(3 137' 958, 491 1, 166,543 

47. Table showing by species the yield of the pound-net fishery of Massachusetts. 

1887. 1888. 
Species. 

Pounds. Value, Pounds. Value. 

Albicore or horse mackerel.. .. . • .. .. . . .. . .. .. . . .. . . . . 40, 000 $125 40,900 $134 
Alewives .. .. . . . .. . .. .. .. .. .. .. .. . .. .. • .. .. . .. .. .. . .. 944, 550 11, 711 887,764 11, 041 
Alewives, salted............ .. .. . .. . .. .. .. .. .. .. .. .. . 62, 700 803 
Bluefish . .... . .. ............ ...... ...... .... . . . ... .. . 104,632 7, 683 

80,000 1, 000 
104,212 6,660 

Bonito............................................... 49,547 1,504 119, 505 5, 319 
Bonito, salted ............................................................... . 
Butterfish ...... .... .. ...... . ... .. ...... ...... ... . . . . 433,314 12,005 

1, 400 84 
421, 1'i2 11,655 

Cod.................................................. 12,220 327 29,313 669 
Eels........................ ......................... · 19,105 &95 48,647 2, 334 
Flounders........................................... 664,654 13,010 692,602 13,918 
HBrring .............................................. 3,192,978 28,1$71 
Herring, salted............. ........................ llO, 000 1, 275 
Hickory shad......................................... 6, 300 173 
Kingfish............................................. 2,155 121 
Mackerel............................................ 1, 240, 166 64, 873 
Mackerel, salted .................................... ] 245, 400 25, 996 
Menhaden........................................... 233,840 1,107 
Menhaden slivers .......................................................... . 
Scup .... .... . . .. ......... ... ...... .... .. ...... ....... 1, 703,092 52, 114 
Sea. bass............................................. 162,085 11,087 
Shad........................ . ........................ 46,137 2,129 
Shad, salted.......................................... 1, 200 48 
Spanish mackerel.................................... 3, 888 84t3 
Smelt................................................ 2, 500 205 

~~g~~·:::: ~::;:;:; ;;; ;:::::;;::: :;;: ::::::~;;;;: ::: m ~ :li 
Whiting (Merlucius)... ..••••. •••• ••. . •• . ••••• •• .. . • . 45,751 780 
Miscellaneous fish................................... 1, 504 82 
Refuse fish............ . .. . . .. . . . .. .. .. . .. . .. . . . .. .. . . 760, 000 776 
Squid................................................ i91, 600 5,168 

5, 181,870 48,371 
114,600 1,339 

3, 964 86 
2, 533 175 

1, 763,881 104,518 
196,800 16, 156 
577,885 3, 048 

5, 000 118 
1, 076,876 32,067 

227,389 16,255 
69,724 2, 887 
2, 680 104 
1, 945 423 
2, 800 255 

141,499 7, 689 
14,551 1, 262 

2, 675 107 
134,6,7 4, 645 
69,600 1, 214 
1;342 !'9 

810,250 792 
463,400 5, 050 

----·-----1--------1---------1---------
Total. ......... : ............................... 10, 8RO, 874 254,785 13,291,426 299,464 
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RHODE ISLAND. 

The tables presented show many phases of the fisheries not similarly 
exhibited in the statistics of 1880; it is difficult therefore to institute 
comparisons in all cases. There has been a large decrease in persons 
employed, amounting to 26 per cent., and an increase of 73 per cent. in 
capital invested and 18 per cent. in the catch. This is due to the im­
provement in the vessels, especially those employed in menhaden fish­
ing, in the menhaden factories, and in the pound-net and trap fisheries. 
There is not much difference i~ the value of menhaden vessels; in the 
aggregate fewer vessels are now employed, but tlJese are of an improved 
type, and, with fewer men, perform the same work that was done by a 
larger fleet in 1880. • 

'fhere has been a gratifying increase in the menhaden industry, the 
manufactured products of which in1880 were valued at $221,748, while 
in 1888 the amount was $334,686. This is the most important fishery 
of the State, taking the value of the manufactured products as a basis, 
but is excelled l>y the oyster industry, if we consider only the amount 
paid to fishermen for their catch. With the exception of the men Laden 
industry, there is no important vessel fishery; the craft employed are 
generally small and engaged in shore or market fishing. 

48. Table of pe1·sons employP-d. 

How engaged. 

g~ r~~~r~~~f~~Bt~.e~S-~~~1~~ ::-~::: :: ~ :: ~:: ::::::::::::::::::::::::: :-~~::: ::.::::: ::~ ~:: 
On shore, in factories, etc ........................................................ . 

Total ...................................................................... . 

49. Table of apparatus and capital. 

1887. 
Designation. 

No. Value. 

"\"" essels fishing * . . . . . . . • . • • . . • • . . . • • • • . • • • • • . . . . . . . . • . . • 55. 
Outfit ........................................................ . 

Vessels transporting t. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 7 
Outfit ....................•........•...••...••.....•....•....... 

$171,400 
23,281 
2, 550 

530 
Boats.................................................... 743 
Apparatus of capture~vessel fisheries: 

Purse seines . .. . .• . . . . . . . . . . • • . . . . . .. . .• . •.. . • .. . . . . 17 

91,324 

10,950 
Hand lines and trawl lines .••.................•............... 
Gtllnets...... ....... ... . .....••. ... ........... .•..•. 3 

1, 750 
30 

~:~~~~~~-: :: _. :::::: ~::: ~ ~:::::: ::::::::::::::::::::: l ~~ 300 
350 

Dredges, rakes. etc . . . . . . . . . . . . . . . . . • • .. • • . . • . . . • . • . . 72 
Apparatus of capture-:"shore fisheries: 

919 

1887. 

364 
14 

915 
342 

1, 635 

1£88. 

1888. 

400 
17 

875 
411 

1, 703 

No. Value. 

64 $194, 150 
2!), 085 

9 3,225 
510 

749 91,679 

17 10, 800 
1,555 

9 90 
32 480 

225 450 
75 975 

Haul seines........ . . . . . . . . . . . . . .. . . . . • . . . . . . . . . . . . 42 2, 900 42 2, 900 
Hand linea and trawl lines ..•. _ ... _..... . . . . . . . . . . . . . . . . . . . . . . 180 179 
Trap nets and pound nets . • . . . . . . . . . . . . . . . . . . . . . . . . 160 72, 400 1"66 79, 870 
F.vke nets . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . 354 2, 570 374 2, 670 
Gi1lnets ............................................. 99 6,270 96 6,0!10 

~~~~~-e_s_'_~~~~-s: -~~~~~::: ::: ·::: ::::::::::::::: :~::::: 5, ~~g ~; *~~ 5, !;~ ~; ~~~ 
Miscellaneous apparatus . .. . . . . . . . . . . •• • . . . . . . . . . . . . . . . . . . . . . 12 10 

Shore property . . • . . . . . • . . • • . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . 348, 264 353, 485 
Cash capital.. . . . . . . . • • . • . . • • • • . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . '242, 500 235, 000 

'l'otal. .••..••••••••••••...•.•.••.....•••..••.•..... =~~--992,761 =~,-1, o22,876 

• Tonnage in 1887, 1,221.21; in 1888, 1,3!9.60. t Tonnage in 1887, 105.30; in 1888, 131.91. 
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50. Table of p1·oducts. 

Species. 

Alewives ............................................... . 
Alewives, salted ........................................ . 
Alewives, smoked ..................................... .. 
Bluefish ............................................... . 
Butter fish ........................•...................... 
Cod .................................................... . 
Cod, salted ............................................. .. 
Eels .......................................... ·- .. -- · ·- .. 
Flounders . .. . . . • . . . . ................................. .. 
HaJ.dock ................................................ . 
Haddock, salted ....................................... .. 

~~\~~~~:::::: ~::: :::::: ~::::::::::::::::::::: ~::::::: :: 
Macker11l, salted ....................................... .. 
Menhaden .............................................. . 
Perch ............................. ---~-· ............... . 
Pollock, salted .......................................... . 

~~~ ta~~-::: ~::: : ::: :::: :: : : : : :::: : : : : : ::: : : : : :: : : :::: :: : : 
Shad ................................................... . 
Smelts ............................................. -... .. 
Squeteague ............................................. . 

~~~~~~~hs~ :::::::::::::::::::::: ::::::~::::::::: :::::: :~ 
Tau to~ ...................................... -.. -- .. • • • .. 
Miscellaneous fish ..................................... .. 
Refuse fish ............................................. .. 
Lobsters ................................................ . 
Crabs ................................................... . 
Oysters ................................................ .. 
Clams (My a arena ria) ................................. .. 
Quohaugs (Venus mercenaria) ... ........................ . 
Scallops ............................................... .. 

1887. 

Pounds. 

682, 800 
325,000 
130, 000 
321, 650 
266,000 
204,394 
82,558 

318, 000 
426,300 

87,450 
4, 464 
8, 000 

268,063 
500,200 

34,035,000 
61,000 
50,960 

3, 030,033 
497,800 

16,700 
55,000 

268,000 
61,200 

101, 452 
182,000 
83,545 

860,000 
570, 039 

4, 800 
1, 358,210 

258,250 
153,720 
11.284 

1888. 

Value. Pounds. 

$10,250 
6, 500 
2, 2f>O 

22,305 
9, 320 
6, 499 
3, 754 

16, 9!50 
11,406 
2,468 

147 
3:0 

18, 545 
28, 541 
85,088 
2,440 
1, 752 

75, 545 
13,090 
1, 247 
2, 875 

10,450 
5,324 
4, 430 
7, 200 
1, 289 
1, 090 

27, 128 
1,200 

261, 026 
25,030 
15, 699 
2, 337 

666,800 
415, 000 
150, 000 
388,850 
283, ouo 
253,250 
53, 140 

321,600 
558, 000 

e6, 460 
4, 71)4 
8, 500 

237, 100 
303, 800 

78,269,800 
60, 00•) 
50,400 

4, 207,700 
512, 400 
17, 4oo I 
61, 1>00 

275, 000 
85,500 

217, 063 
187, 450 
122, 361 

1, 396, 000 
588,500 

4, 000 
1, 324, 783' 

308, 2ii0 
264, 232 

4, 942 

Total .............................................. 45,284,872 G83, 495 91,687,487 

313 

. 

Value. 

$10,215 
8, 500 
2,450 

23, 140 
9, 810 
7, 653 
2, 009 

17,332 
13,290 
2, 607 

118 
298 

20,007 
23,624 

195,277 
2, 400 
1, 800 

84,480 
Hi, 504 

1, 213 
3,135 

11,540 
7, 048 
9, 718 
7, 608 
1, 677 
1, 756 

28, 047 
1, 000 

25:!, 601 
30, OliO 
21S, \l75 
1, 130 

825,092 

51. Surnrna1·y by customs districts of the vessel fisheries of Rhode Island in 1887 and 1888. 

Newport. Bristol and 'Varren. Providence. Total. 
Designation. 

---------1-1_8_8_7.~ ~~ ~ ~!~ 1887._,_ 1888. 

Number and nationality 
of fishermen : 

Americans........... 300 
Allothers .................... . 

Total ............ .. 300 

330 10 

330 10 

14 

14 

48 
6 

54 

56 

56 

358 
6 

364 

400 

400 

Nnmberandnationality ======~= ======-=== 
of crews on transports: 

Americans.......... 14 17 ..................... ---~--- ........ H 17 

Number of vessels fish- ,== == == ==-=== == == ==1== 
ing . .. .. • . .. .. .. .. .. . .. 35 4.0 5 6 15 18 55 64 

Number of vessels trans-
porting . . . • • . . . . . . . . . . . 9 . . . . . • . • • . . . . . . . . . . . . . . . . . . . ..... . 

Net tonnage of vessels 
fishing .. .. .. .. .. . .. . .. 1, 045.71 1, 089. 63 43. 25 48. 52 132. 25 211. 45 1, 221.21 I l 3~9 00 

N~:a~~;~~ll~g0.~.~~~~~~~- 105.30 131.91 .......... .......... ....... ....... 105.30 '131:91 

Valne of vessels fishing .. $155,100 $166, 3so 1 $2,900 $5, 2oo-/$13,"~o $22,600 $171~400 $194,150 
Value of vessels trans- 1 

Value of outfit, gear, pro- . 
pmting ...... ....... ... 2, 550 3, 225 ...... .... .... ...... .... .... ........ 2, 550! 3, 225 

visions, fuel, etc., of 
V('ssels fishing......... 34,555 37,785 475 1, 225 2, 550 4, 425 37, 580 43 435 

Value of provisions, fuel, ' 
('tc., of vessels trans-
portin!{ ............... . 

Value of catch of veHsels 
531) 510 

V~l~~~~lj·p;~cl~;,:t-~ t~~~~-s~ 11~8, 407 \ 239, 9~2 
ported................. 12,400 1:1, 8!0 

--------------~'- I 

3, 060 

530 

7' 870 42, 056 45, 271 1174, 123 

.... .... 12,400 

510 

2!)3, 063 

13,840 
...:.,. __ _ 
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52. Table showing by apparatus and species the yield of the vessel fisheries of Rhode Island 
in 1887 and 1888. 

1887. 1888. 
Apparatus and species. 

Pounds. Value. 

Hand lines and trawl lines: 
Bluefish............................................ . 12,150 $709 
Cod . . . . . • . • . . . . • . . . • . . • . . . . • • . . • • . . • . . . .. . • • • • • . . . . . . 133, 894 4, 329 
Cod, salted. . . . • . • . . .. . . . . . . .. . . . .. . .. . . .. .. .. . . . . • . .. 66, 878 3, 054 
Haddock . .......... . . • . • . . . .. .. . .. . . .. .. . . . . .. . . • . . .. 80, 950 2, 313 
Haddock, salted .. . . . . . . . . .. . . .. . . .. . . . . . .. .. .. . .. • • . 4, 464 147 
Mackerel . . .. . .. . • . . . .. • . .. . .. . . . . . • .. . . . . . .. • . . .. . .. 43, 063 3, 545 
Mackerel, salted..................................... 324,200 17,981 
Tautog .................................................................. .. 

Total ............................................. . 665,599 32,078 

Seines: 

Pounds. 

42,200 
180, ~50 
38,580 
80,460 
4, 704 

29, 300 
167,800 

3, 950 

547, ~44 

Mackerel . . . . . . . . . . .. . . . . . . . . . . . . . . • • . . . • . • .. . . . . . . . . .. .. . . .. .. . . .. . . . . .. 4, 000 
¥enhaden . .. .. . • .. . . .. . . .. • . . .. .. .. .. . .. .. . .. .. .. . .. 34, 035, 000 85, 088 78, 269, 800 
Miscellaneous fish.................................... 7, 045 141 4, 361 

Value. 

$1, 962 
5, 408 
1,359 
2,462 

118 
2, 637 

13,424 
158 

27, 528 

- 360 
195,277 

97 

Total ................... . .......................... . 34, 04~, 045 85,229 I 78,278,161 195,734 

Gill nets: 
Bluefish ............................................................... · .... . 
Mackerel ...•...... :. . . . . . . . . . . . . . . . . . . . .. . . . . • . . . . . . .. . . . . . . .. . . . •.•.•. --. 
Scup.... ....... ..................... ......... ....• .. . 2, 833 85 

650 
4, 000 
1, 700 

30 
380 

50 
---------1-----1----

Total ............................................. . 2,833 85 6,350 440 

Har~~:rdfish ........................................... . 101,452 4,430 217, 063 9, 718 
======-------- =====:-= 

Pots: 
Eels .............................................................. ••·•·•···· 4,100 246 
Lo'osters . . . • . . . . . • • . . .. .. . . . . . . .. .. .. .. . . .. . . . . . . . . . . 20, 039 1, 128 38, 500 2, 047 

---------1·-----1-----
Total ............................................. . 

Dredges and rakes: 
Oysters ............................................. . 
Quohaugs ........................................... . 
Scallops ............................................. . 

Total ............................................. . 

20,039 

239,710 
33, 720 
11,284 

284,714 

1,128 

45,887 
2, 949 
2, 337 

51, 173 

42, 600 2, 293 

281,288 
24,238 
4, 942 

310,468 

53, 645 
2,575 
1,130 

57,350 

Grand total ....................................... 35, 116,68: 174,123 79,401,886 293,063 

53. Table showing by jishe1·ies and species the yield of vessel fisheries of Rhode Island in 
• 1888. 

Fisheries and species. Pounds. Value. Fisheries and species. Pounds. Value. 

1 .. 

Shore: Mackerel: 
Bluefish ........••••.... 42,850 $1,992 Mackerel .............. 37, 300 $3,357 
Cod .................... 180, 250 5, 408 Mackerel, salted ...... 167,800 13,424 
Cod, salted ............. 38,580 1, 359 Miscellaneous fish ..... 4, 361 97 
Eels .................... 4,100 246 ---- ---· 
Haddock ..........•.... 80,460 2,462 Total. ............... 209,461 16, 878 
Haddock, salted ........ 4, 704 118 ~= ---
Scup ................... 1, 700 50 Mollusk: 
Tautog ................. 3, 950 158 0~ sters .•.•••.•.••.... 281,288 53,645 

--- Quobaugs ............. 24,238 2, 575 
Total. ..•••........... 356,594 11,793 Scallops .............. 4,942 1, 130 

== --- -------
Swordfish .................. 217, 663 P, 718 Total. .•............. 310,468 57,350 
Menhaden ................. 78,269,800 195,277 ======= == 
Lobster .................... 38, 500 2, 047 Grand total ......... 79,401,886 293,063 
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54. Table showing the number of 1•essels engaged in each fishery in Rhode Csland in 1888, 
together with their tonnage, valtte, and nnmbe1· of crew. 

Fishery. 

1 
Number Number 

ofvesseJs Net ton- ~:~~~~f of:fisher-
engaged. nage. men."" 

----------------------1-------------
Mackerel ......................•...•.....••.......•.......••. 
Menhaden ................•..............•................... 
Shore ...........•...............•••••.•••........•..••......• 
Swordfish .....................................••..........•.. 
Crustacean ...........•••••.........•••........•............. 
Mollusk .......•..........••••........................•...... 

30 
12 
~1 
16 

3 
22 

375.95 
770.00 
243.91 
210.89 
17.55 

191.36 

$35,500 
136,000 
20,800 
25,250 

1, 600 
24,300 

119 
225 

80 
60 
9 

53 

*All American citizens. 

55. Table showing by appm·atus and' species the yield of the shore fisheries of Rhode Island 
in 1887 and 18::38, exclusive of the shellfish and crustacean fishel'ies. 

1887. 1888. 
Apparatns. 

Value. 
Species. 

PoundR. I Value. Pounds. 

Pound nets .......•. Alewives.......................... 681, 800 $10,230 664,300 $10, 170 
Alewives, salted.................. 10,000 200 15,600 325 
Alewives, smoked................. 80,1>00 1, 250 95,000 1, 552 
Bluefish ........................... 53,500 3,076 65,800 3,948 
Butterfish......................... 262,000 9, 240 277,700 9, 70t. 
Eels ............................... 75,000 3,000 111,000 5,994 
Flounders......................... 313, 300 8, 566 408, 000 9, 5-!5 

~~t:~:: :::::::::::::::::::::::::: a. ~~!J~~ I~: l~~ 4
' ~&iJ~~ 1 f!J~~ 

Shad.............................. 7,500 562 8,400 588 
Smelt ............................. 40,000 2,000 42,200 2,153 
Squeteague ............... ........ 252,000 9, 660 255,850 I 10,692 
Striped bass...... .. .. • .. . . . • • . . . .. 50, 000 4, 250 73, 000 6, 032 
Tau tog....... . . • • .. .. . . .. . .. .. .. . . 25, 000 950 52, 000 2, 070 
Miscellaneous :fish*............... 76, 500 1, 148 118, 000 1, 580 
Refuse 1ish t....................... 860, 000 ~-:-::1:-, -:-09-:-::0:-l--1-'-,-:-3_96..:.,_0_00_ 1, 756 

TotaL.~..... .. . . • • . .. . . .. .. . 6, 307, 100 143, 642 8, 293, 650 I 165, 813 
din nets . . . • . • . . . . . Bluefish. . . . . . . . . . • . . . . . . . . . . . . . . . . 218, 500 =:;:16;;=,=;:1::;;:70~ 1 =::::;2'"'3::;::0,=::7;::0=.=0 13, S-!2 

Buttertish......................... 1,000 20 l,ROO 36 
Squeteague ....................... 

1 
___ 9-'-,_oo_o_

1 
___ 4_10 ___ ]O. 650 373 

Total .. .. .. . .. .. .. .. .. .. .. . . . 228, 500 16, 600 243, 150 14, 251 

Fyke nets.......... Flounders......................... 93, 000 2, 410 125, l:!OO 3, 145 
Pots ...... : ......... Eels.............................. 198,000 12,250 161,000 8,635 

Haul seines ........ Alewives .......................... -r.-ooo 20 2,500 45 
Alewives,salted .................. 315,000 6,300 399,400 8,175 
Alewive~, smoked................. 50, 000 1, 000 55, 000 898 
Bluefish.......................... 2,500 250 4,000 400 
Hutterfish ......................... 3,000 60 3,500 70 
Eels ...... ...... ...... ... ... .. .. .. 45,000 1, 700 45,500 2, 457 
Flounders....... .. .. . .. .. .. . .. . .. . 6, 000 120 8, 000 200 
Perch or cunners .................. 61,000 2, 440 60,000 2, 400 
Sea bass . .. .. .. .. .. . .. .. .. .. .. .. . .. 500 20 600 24 
Shad.............................. 0, 200 685 9,000 625 
Smelt .... ......... .... ... . .. . .. . .. 15,000 875 19,300 982 

~~!i~dg~~~~~::::::::: :::::::::::::: 1i: gg~ 1, ~~~ 1~: ~~~ 1, ~i~ 
1 

___ 5.:.., o_o_o_
1

_--::-:::-::-25::-0:-
1 
___ 6~,_2_so_ 1 __ 312 

Total........................ 531,400 15,174 I==6=3=4"'=,0=5=0=I===l=-8,,_.:.0c==79 
Bluefish........................... 35,000 2, 100 45,500 2. 958 
Cod .... .. .... . .. . .. . .. .. .. .. . .. . . . 70, 500 2, 170 73, 000 2, 2!5 
Cod, sal ted .. .. .. .. .. .. .. • .. . .. .. .. 15, 680 700 14, 560 650 
Flounders ......................... 14,000 310 16,200 400 
Haddock .......................... 6,500 155 6,000 145 
Mackerel . . .. .. .. .. .. .. . .. .. .. .. .. 225, 000 15, 000 199, 800 16, 650 
Mackerel, salted.................. 176,000 10,1>60 136,000 10,200 
Pollock .. . .. .. .. .. .. . .. . .. .. . .. .. . 50, 960 1, 752 50, 400 1, 800 
Seab~tss ........................... 1?,000 430 15,500 50t 
Tau tog.... .. .. .. .. .. • . . .. . .. • . . .. . 152, 000 --::-::6_, 0:-::0:::0_

1 
__ 1 __ 2-:-5'-, 2_5_0 _

1 
___ 5-'-, 0_68 

TotaL ....................... ~~ ~.177 58::?, 210 40,620 
Grand totaL..... . .. .. .. • .. .. 8, 115, 640 229·,= 2;;:5;::l ==o=l~O,=:l::;;:3~9,=::8::;;:60~l=2~5:c::O'=, 5::=4:c::3 

Lines ............. .. 

*Miscellaneous :fish includes the cheaper grades of food.fishes, as :flatfish, :flounders, scup, sque­
teague, etc., which have been taken in small quantities aud shipped without regard to quantities of 
different spflcies; also, species of infrequent occurrence not sufficiently important to s&parate. 

t Principally sculpin and menhaden used in the production of oil and fertilizer, and a few other 
species unfit for max·ket because of theit· small size or deterioration in quality. 
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56. Table showing the extent of the rnenhaden industry of Rhode Island. 

Desi~nation. 

N urn ber of factories in operation . ..••.. •••.•.•••••.•••.•..••.•.••••..••.•.... . 
Value of factories ...... ............. . .................................... . 
Amount of cash capital .................. . ........... . ................... . 

Number of shoresmen employed . ................... . ........ . .............. .. 
Number of fishermen employed .. ............... ............................ .. 
N urn ber of steam vessels employed . .......... ............................... . 

Net tonnage ......... . ................................................. .. 
Valuo ................................................................... .. 
Value of outfit .............. . .. . ......................................... . 

Number of sailing vessels employed in fishing ................ . .............. . 
Net tonnage ................ . . . ..................... . ................... -. 
Value ......................................... ·--··· .................... .. 
Value of ?~tfit ..... : ............. --.-,-- ......... --,; ...... . ................ . 

Number of ~;a1hng vesse1s employed as carryaways .......••...•.......•.. 
Net tonnage ...................... . ...................................... . 
Value ........................ -.----.--.-- · ·- -- ·-- --· ... --- --· ...... · ... .. 
Value of outfit .... ................ . .. . ................................ --· 

Number of menhaden handled ................ . ............................. . 
Valut'to fishermen ........................ --~---·--···········-- · -···--··· 

Number of gallon8 of oil made . ................. --·· ........................ .. 
Value as sold ............................................................ . 

Number of tons of scrap produced ........................................... . 
Value as sold ......................................... . .................. . 

CONN.ECTICUT. 

1887. 

3 
$193,000 
$69,000 

177 
222 
11 

766.88 
$126,000 

$30,000 
1 

27.50 
$1,500 
~1, 000 

3 
42.32 

$1,400 
$180 

60,901,670 
$73,072 
538,623 

$12!1, 539 
3, 810 

$81,010 

1888. 

3 
$193,000 
$70,000 

246 
:!25 
11 

747.56 
• $135,000 

$29, 000 
1 

22.44 
$1,000 

$700 
5 

64.08 
$1,825 

$265 
127, 169, 670 

$155,004 
762,360 

$168,418 
8, 551 

$166,268 

The river fisheries of this State were investigated to the limits of 
tidewater except in the case of the Connecticut, which was canvassed 
for 10 miles above its mouth to Essex. 

One of the mm~t noticeable features in the fisheries of Connecticut is 
the great increase in the oyster industry, which has advanced in value 
from $386,625 in 1880 to $1,012,259. For details see Notes on the Oyster 
Industry of Connecticut, vol. IX, Bull. U. S. Fish Commission. As an 
offset to this there has been an equal or greater decrease in some of t!le 

. other branches of fishery, notably in the Antarctic fur-seal fishery and 
the menhaden industry. In the former the fleet has declined from 9 
vessels to 1, and in the latter there are now employed only 5 vessels 
against 72 in 1880. The special table for the menhaden industry shows 
8 vessels in the menhaden fishery, but it may be explained that while 
this number was employed in Connecticut only 5 of them belonged to 
the State. 

There bas also been a decrease in the ocean food-fish fisheries, but 
the shore fisheries have improved materially. As an instance of this, 
the lobster fishery, which is largely carried on from boats, has increased 
in value from $27,145 in 1880 to $85,723 in 1888. 

The pound-net fishery has grown rapidly, both in apparatus and 
catch. In 1880 there were only 58 pound nets in the State, but in 1888 
there were 118. The fyke-net fishery also shows improvement, there 
being an increase in this form of apparatus from 255 to 466 in the years 
named. 



STATISTICAL REVIEW OF THE COAST FISHERIES. 317 

57. Table of persons employed. 

How engaged. 1887. 1888. 

---------------------------------------------------1---------
On fishing vessels .... .. .... .. ..••.•..... .. .. •.. . . . . .•..... .... .. . .. . . .•. . . . . . .. . . . . . 1, 035 1, 018 
On transporting vessels . . . . . . . . • . . • . . . . . . • • • • • • . • • • • . . . . • . . . • . . . . . . • . . . . . . . . . . . • . • • . 30 22 
In shore fisheries.................................................................... 1, 250 11 256 
On shore, in factories, packing houses, etc............................................ 709 '741 

Total. .......................................................................... --3,024 - 3, 037 

58. Table of appamtus and capital. 

181!7. 1888. 
Designation. 

No. 

VeRsels fishing•....... ...... ....•• ...... ...•.. .•••••.•..••.. .. 218 
Outfit ....................•...•.....••..•.......•................... 

Vessels transportingt. .. . . .. . . . . . .•••••. .••. .. ...•.. .....•.... 12 
Outfit ........................................•..•••••.............. 

Boats .......................................................... 1,365 
Apparatus of capture-vessel fisheries: 

Seines..................................................... 12 
Lines ..••.•.....................•..••.•...•.•••. -.......... 790 
Pots . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . • • . . . • . . • . . . • . • • • . . . . 1, 965 
Dredges, etc . . . . . . . . . . . . . . . . . . . . . . • • . • • • . . . . . . . . . . . . . . . . . . . ....••. 

Apparatus of capture-shore fisheries: 
Pound nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• • • . . . • . . . . . 120 
Haul seines...... . . . . . . . . • . . . . . . . . . . . . . . •• • • . . • • • • • . • . . . . • . 52 
Gill nets.............................................. . . . . . . 67 
Fyke nets................................................. 524 
Pots....................................................... 9, 640 
Lines ...•.•...•.•..•.....•• ·••··•·························· · ··· · ··· 
Spears..................................................... 220 
Dredges, rakes, etc . . . . . . • . . . • . . • • . . • • • . • . • . . . . . • • . • . . • . . . . . .....•. 

Shore property ...........•.....•...................................... 
Cash capital ..............•.............••....•.............•.......... 

Value. 
-----

$547,245 
143, 100 
12,375 
1,435 

103,045 

4, 960 
1,150 
5, 615 

21,600 

41,875 
4, 090 
2, 574 
2, 684 

19,459 
290 
210 

6, 350 
1, 629, llO 

350,520 

No. 
----

211 

10 

1, 354 

10 
760 

2, 012 

118 
46 
61 

466 
9,662 

210 

------1---------1----­
Total. .••.•.••......• ·- ·· · · ·· · ·•· · ·· · · ·· ··••• · ····· ·•·••· · ·• · · · · · 2, 897,687 ......... 

Value. 
---

$534,300 
138,999 

9,655 
1, 535 

101,770 

4, 310 
1, 086 
5, 830 

22,000 

40,180 
3, 370 
2, 400 
2, 354 

19,472 
280 
198 

6, 440 
1, 622,135 

353,000 

2, 869,314 

*Tonnage in 1887, 5,223.96; in 1888, 5,085.90. t Tonnage in 1887, 199.29; in 18!!8, 168.611. 

NOTE.-The following idle vessels are not included in the table: In 1887, 13 vessels, 1558.44 tons 
valued at $11,030; in 1888,12 vessels, 420.89 tons, valued at $11,245. ' 

59. Table of products. 

Vessel fisheries. 

Species. 18!!7. 1888. 

Pounds. Value. Pounds. 

Bluefish ................ -.... -.... -- · · · • · · ·- · 560, 416 $31, 434. 433, 84 7 

~f:tfis"h·~~d·fi~;{~de~~- ::::::::::::::::::::::: .... ~·- :~~·- ~~~- ....... ~~·. :~~- 1
• 

99
:; ~~; 

Haddock ..•.............•..••..••. • ...• • · · · · · 259, 726 6, 399 237, 876 
Hake .•.•.•.••••....•••..••..••••••. -...•• --- 1, 600 20 1, 800 
Halibut...................................... 472,140 34,784 351,340 
Mackerel...... . . . . • • . . . . . . . • . . . . . . . . . . . • • . . . 21, 900 1, 490 18, 010 
Mackerel, salted............................. 59, 280 3, 046 24, 500 
Menhaden................................... 34,533, 300 67,930 37,733,300 
Pollock... . . . . . . . . . . . . . • . . . . . . . • • • • . . . . • . . . . 13, 500 230 13, 850 
Red snapper. . • • . . . • • • • • • . . . . • • . . . . . . . . • . . . . . 330, 000 11, 000 340, 000 
Sea bass . . . . . . . . . • . • . • • • • • • . . . • . . . . . . . • . . . . . . 386, 390 24, 928 243, 665 

~lri~~~ra:~ ::::::::::::::::::::::::::::::::: :::::::::::::: :::::::::::::: 2
• ~~~ 

Swordfish . . . . . . • . . . . . • • . . • • . . . . . . . • • . • . • . . . . 104, 007 6, 338 180, 665 
Tam tog . . . . . . . . . . . . . . . •• • • • . • • • . . . •. . . . . • • • • . 54, 800 2, 598 (0, 147 
Lobsters. . • .. •• • . . . . . . . . . . . • • . • . . . • • • . . . . . . . . 533, 320 30, 349 578, 226 
Quohangs...... .... .. ...... .••••• •••••• .••... 6, 240 720 2, 400 
S'eal skins . • • . . • . . . . . . . . • • . . • . • . • . . . . . . • . . . • . . . . • • . . . . . . . . . . . . . . . . . • . . . . . . ••..•........ 
Whale oil ................................... ! 179, 550 10, 239 198, 450 

Total . . . . . . . . • . • • . • • . . . . . • . . • • • • • • • • • • . 39, 750, 008 · 300,746 42,401, 61~ 

tt The value of 1,600 seal skins. 

Value. 

$22, 94Q 
64,961 

127 
5, 851 

20 
26,875 

1, 261 
2,100 

76,964 
240 

11,170 
16,139 

75 
85 

10,024 
2, 049 

34,183 
280 

*11, 200 
10,784 

297,337 
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59. Table of products-Continued. 

Shore fisheries. Total vese~l and shore fisheries. 

Species. 1887. 1888. 1887. 1888. 

Ponnds. Value. Pounds. Value. PoundEI. Value. Pounds. Value. 

Alewives ...••• 17,600 $150 25,200 $253 17,600 $150 25,200 $253 
Bluefish ....... 56,640 3,971 62,680 4,476 617, 056 35,405 496, 527 27,425 
Butterfish ..... 24,300 613 38,100 1, 0]5 24,300 613 38, 100 1, 015 
Cod ........... 6, 200 325 5, 915 301 2, 240,039 69,566 2, 000.907 65,262 
Cunners ...... 5, 000 200 5, 000 200 5, 000 200 5, 000 200 
Eels ........... 326,650 25,985 315, 500 25,270 326,650 25,985 315, 500 25,270 
Flounders ..... 554,000 11, 100 535, 700 10,591 554, 000 11, 100 5!1, 615 10,718 
Frostfish or 

tomcod ...... 123, 100 4, 840 120,600 4, 492 123, 100 4, 840 120, 600 4,492 
Haddock .•.... 5, 700 300 5, 800 275 265,426 6, 699 243, 676 6,126 
Hake .......••. ................. .............. ............. ], 600 20 ], 800 20 
Halibut ....... ········-- .... i; 72o· .................. ............... 472. 140 34,784 351,340 26,875 
Mackerel ..... 19,800 10, 150 1, 015 41,700 3, 210 ~8. 160 2, 276 
Mackerel, salt. ................... ................ .................. 59,280 3, (l46 2-!,500 2,100 
Menhaden .... 7, 515,700 15,454 6, 233,760 12, 535 42,049,000 83, 384 43,967, 060 89,499 
Pollock ....... ······--- ..... .................... .................. ................. . 13, 500 230 13,850 240 
Re<l snappers . ............... .. ................. .................. 330, 000 11, 000 340, 000 11,170 
Salmon ........ 430 338 530 426 430 338 530 426 
Scup .......... 1, 600 40 2, 400 60 1, 600 40 2, 400 60 
Sea bass ...... 38,065 2,472 44,062 2, 917 4'H,455 27,400 287,727 19,066 
Shad .......••. 377,090 23,718 282,077 18,427 377, 090 23,718 282, 077 18,427 
Sheepahead ... 9 2 10 2 9 2 10 2 
Smelt ........ 8, 700 782 9, 600 770 8, 700 782 9, 600 770 
Squeteague ... 134,480 6,145 258, 560 7, 213 134,480 6,145 260,560 7, 288 
Striped bass .. 45,600 2, 983 49,120 3, 489 45,600 2, 983 49, 749 3, 574 
Swordfish ..... ···i65,'3so· ............... ......... ..... 104,0071 6,338 180,665 10, 02, 
'Iauto~ ......•. 7, 690 190,500 8, 920 220,150 10,288 230,647 10,969 
Whiting ...... 1,500 30 17,400 286 l, 500 30 17,400 286 
Miscellaneous. 354,030 2, 782 521,749 1, 955 354,030 2, 782 5'21, 749 t, 955 
Lobsters ...... 953,700 52,245 899,000 51, 540 1, 487, 020 82,594 1, 477,226 85,723 
Crabs ......... 83,000 300 83,000 300 83,000 300 83,000 300 
Terrapin .••••. 3,015 1, 240 3, 075 1, 290 3, 015 1, 240 3, 075 1, 290 
Clams ...... .. . 267,350 25,370 265, 7:i0 24,270 267,350 25.370 I 265. 750 24,270 
Quohaugs ..... 144, 856 17,957 148,856 18,449 151,096 18, 677 151, 256 18,729 
!Scallops ...... 2,160 201 ................ 2,160 

998, ~~~ io; 569: o69 
. ........... 

Oysters"' ...... 11, 008,690 998, 823 10, 569,069 1, 012,259 11,008,690 I, 012,259 
Oyster shellsi. 14, 700, 000 12, 250 12, 900,000 10,750 14,700,000 12, 250 12, 900, 000 10,750 
Seal skins ...•. .............. .................. .................. . ............... .. ........ ! .......... tll, 200 
Whale oil ..... -------·--· ............... 179, 550 10, 239 I 198, 450 10,784 
.A.lgre .......... 18,300,000 5,115 18,350,000 4,976 18,300,000 5, 115118, 350, 000 4, 976 

---- ---- -----------
Total .... 55,244,315 1, 225, 141 51,953,163 1, 228,722 94, 994, 323 1, 525, 887 94, 354, 775 1, 526, 059 

*Owing to the close connection existing between the shore and the vessel fisheries for oysters, it has 
been found impracticable to separate tbem, and for convenience the catch is credited to the shore 
fishery in the table. In other tallies, where it has been necessary to separate them, an allowance of 
one-half has been wade for each fishery. 

t The figurPs given represent onl:v the output of the shell beds in the Housatonic River, in addition 
to which large quantities of shells were also utilized which do not appear in the table because they 
have already been included in the value of the oysters. In 1887 the amount handled was 40,632,000 
pounds, valued at $36,960; in 1888 the amount was 47,475,000 pounds, valued at $47,445. These quanti­
ties represent 812,640 bushels and 949,500 bushels, respectively. 

t The value of 1,600 seal skins. 
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60. Table showing by apparatus and species the yield of tle shore fisheries of Connecticut 
in 1887, exclusive of the slwllfish, c1'ustacean, and 1·eptilian fishel'ies. 

Haul seines. 
Species. 

Pounds. Value. 

Pound nets and 
trap nets. 

Pounds. Value. 

Gill nets. 

Pounds. Value. 

Alewives . .. . . . . . . . .. . . . . . . .. • . • .. 4, 000 $50 13, 600 $100 ..................... . 
Bluefish . . .. . . .. . . . .. .. . .. .. .. .. .. 2, 900 230 3, 400 195 4, 090 $231 
Butterfisb. .. .. .. . . . . .. .. .. .. .. . .. .. .. . .. • .. .. .. .. .. .. .. 24, 200 610 100 3 

~i;~fi-;h·~~ti'fio~~~d~~~-: ::::::::::: 11, ggg 2~g ' .. 'ii2; 7iio' ""i,' 8i9' . ::::::::::: :::::::::: 
Frostfish or tomcod.. ... ... . ...... 7, 600 290 55,000 2, 500 ..................... . 
Mackerel .. .. .. . . .. . .. .. . .. .. . .. .. .. .. .. . .. .. . .. .. . .. .. . 2, 900 290 300 30 
Menhaden........................ .... .... . ... ...... .... 7, 362,000 15,115 87,200 164 
Salmon . .. . .. .. .. .. . .. .. . . .. . .. .. . 40 26 140 112 250 200 
Scup.... ..... . ... ... .. .. . .. . .... .. ...... ... ... ... .. . .. . . 1, 600 40 ..................... . 
:::lea bass . . .. .. .. .. .. . . . . . . . . .. .. .. . .. .. . .. .. . . . .. .. . . . . . 1, 515 152 
shad.............................. n,75o 5,166 258,265 15,485 ..... 47;o75 ...... 3;ii67 
~~e:1~~~-e-~~::::::::::::::::::::::: ...... 6;iioo· 642 ......... ~. 2 

..................... . 
squetea11:ue....................... 4,98o 385 1o1,3oo ... 4:oso· ..... i,;3oo· ....... 88o 
Striped bass...................... 16,250 1, 158 22,400 1, 420 .................... .. 
Tau tog . . .. . . .. . . . . . . . .. . . .. .. .. .. .. .. .. . .. • .. . . . . . . . .. . 12, 350 605 ..................... . 

~ft~~li;~e~~~-fi~h·:::::::::::::::: :::::::::::: :::::::::: ~!: g~~ __ 2_, 7~g 1:::::: :::::~ :::::::::: 
Total....................... 126,270 8, 247 8, 326,909 45,3371 153,315 4., 575 

Fyke nets. Pots and spears. Hand lines. 
Species. 

Bluofiah ................................ -~-~~~~~-.~..~~-~~- -~~~~~~-~-~~~~·~ .. P::~,: I v::15 
Cod..................................... .... .. . . . ... . . . .. . . ... .. . . .. .... .. . . . . 6, 200 325 
Cunners . .. .. . .. .. .. . .. . . .. . . .. . . .. . .. .. . .. . .. . .. . . .. . .. . .. . .. .. .. . .. . .. .. .. . . . . 5, 000 200 
Eels . .. . .. • . .. .... .. . . .. . .. . . .. . . • .. . .. . . .. . . . . . . . . . .. . . . . . . 32€, 300 $25, 950 . .. . . . . . . . . ........ . 
Flatfish and flounders . . . . . . . . • . . . • . . . • . 353, 700 $7, 046 19, 600 445 56, 500 1, 525 
Frost fish or tomcod . .. . .. .. . .. . .. . . .. . 28, 000 700 . .. • .. . .. . .. .. .. .. .. 32, 500 1, 350 
Haddock................................ .. .. . . . . . . . ... .. . . .. . .. . .. . .. . . .. . . .. .. . 5, 700 300 

~~~t!d~~ ::·.:: ::::::::::::::::::::::::: · .. 66; soo· · · · · · · i 75 · :::::::::: :::::::::: ... ~~·- ~~~- ..... ~~ ~~? 
~=eft~.s-: ::: :::::~:::::::: :::::::::::::: :::::::::: :::::::::: :::::::::: :::::::::: 3~; ~g~ 2, ~~~ 
~~~~~1~~=~: ::::::::::::::::::::::::::: .... 6: 95o · ...... 4o5· :::::: · ::: : :~: :::::: ... ~~·- ~~~ ...... --~~? 
Tautog . .. . . .. . .. .. . .. .. .. .. .. .. .. .. . .. . 7, 000 300 .. .. .. .. .. . . . . .. .. • . 146, 000 6, 785 

Total ................... -. .. .. . .. . 462, 150 8, 626 3~5, 900 26, 395 367, 000 18,460 

SUMMARY. 

Species. 

Alewives .................. . 
Bluefish .................. .. 
But.terfish ................. . 
Cod ....................... . 
Cunners ................... . 
Eels ....................... . 
Flatfish and flounders .... .. 
l•'rostfish or tom cod ....... . 
Hatl<lock .................. . 
:Mackerel. ................. . 
:Menhaden ................. . 
Salmon .................... . 

Pounds. 

17, 60(, 
56, 640 
2-!,300 

6. 20u 
5; ooo 

326, 650 
55!, 000 
123,100 

5, 700 
19,800 

7, 515,700 
430 

Value. 

$150 
3, 971 

613 
325 
200 

25,985 
11, 100 
4, 840 

aoo 
1, 720 

15, -!5! 
338 

Pounds. I Value. 

Scup ...... ............. ... 1, 600 ~~ 
Sea bass................... :18, Oll5 1 2, 472 
Shad . . . . . . . . . . . . • • . . . . . . . . 377, O!JO 23, 718 
Sheepshead. .. . .. .. .. . .. .. . 9 2 
Smelt . . . . .. .. .. . .. .. .... . • 8, 700 I 782 

I• Species. 

Sf}ueteagne................ 134 4ii0 6, 145 
Striped IJass.. ....... ...... 45:600 I 2, 983 
'l'autog.................... 165, :!50 7, 690 
Whiting................... 1, 500 J 30 
Miscellaneous fish •........ ~4, 030 ·--2, 782 

Total ................ . 9, 781,544 111, 641) 

• 
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61. Table showing by apparatus and species the yield of the sho1·e fisheries of Connecticut 
in 1888, exclusive of the shellfish, crustacean, and reptilian fisheries. 

Haul seines. 
Species. 

Pound nets and 
trap nets. Gill nets. 

Pounds. Value. Pounds. Value. Pounds. Value. 

Alewives............................................... 25,200 $253 ..•..••..••..••••..... 
Bluefiah .......................... 5,900 $430 7,400 361 930 $75 
Butterfish . .•••........ .. . . . . .. . . . . . . . . . . . . . . . ..•. .. . . . . 38, 100 1, 015 ...•.•.••....••....... 
Cod............................... ............ .......... 15 1 ..•....•.•............ 
Eels.............................. 350 35 ........................................... . 
Flatfish and flounders . . . . . . . . . . . . 11, 000 24f 152, 300 2, 516 ...•..••.•............ 
Frostfishortomcod............... 8,9CO 340 48,400 2,010 ..................... . 
Mackerel............................................... 3,050 305 150 15 
Menhaden........................ .••... .... .. . ......... 6,136, 700 12,297 . 31,060 63 
Salmon........................... 30 19 200 167 300 241) 

~~~tas·;:: :::::·.: ::::::::::::::::: :::::::::::: :::::::::: i: ~~~ 1~~ ... • · · · ··· • · 
shad.............................. 27,839 2,210 191,156 12,ou ·····63;os2·----·4;i76 
~~:~~~~~~~: :::::: ~::~:: :::::::::: ···-- · 7;4oo· ...... 62o· 10 2 

---· · · · · · · .. · ........ . 
Squeteague . . . . . . . . . . . . • . . . . . . . . . . 4, 480 295 .... 228; 5oo. .. .. s: a 5o ...... i:i," iso ........ sis 
Striped bass . . . . . • . . . . . . . . . . . . . . . . 12, 150 87 4 29, 150 2, 150 620 60 
Tautog ...•. ...... ...... ....... ... ...... ...... .•.••.. ... 18,000 695 .................... .. 

:i~~~il~n:~~~~-fi~h:::::::::::::::: :::::::::::: :::::::::: 5~i: ~~g 1, ~~~ :::::::::::. · ::: ::~::: 
Total ..................•... 78,049 5, 068 7, 421, 542 41,646 109, 322 5,447 

Fyke nets. Pots and spears. Hand lines. 
Specie~. 

Bluefish ................................ -~-<~~~~
8 

... --~~~-~~--- -~~~~~-
8

~-~--~-~~~· •• P::~:: v:~:~, 
Cod ...... ................ .............. ......... ...... ... ...... .... ....•. .... 5, 900 300 
Cunners . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......•......... - . 5, 000 200 
Eels ........................................................ 315,150 $25,235 ................... . 
Flatfish and flounders .... .. ...... .... .. 309, 300 $6, 170 19,100 435 44, 000 1, 225 
Frostfish or tom cod..................... 30, 800 792 . • • • • . . • . . . • • . • • • • • . 32, 500 1, 350 
Haddock ................................•...............•••................. - .. 5, 800 275 
Mackerel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 950 69.'5 
Menhaden.............................. 66,000 175 .••••••••..•••••.••..••........•••••.... 
Sea bass . . . .. . . • . . . . . • • • • . . . . . • . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . • . . . . . . . . . . • . . . 42, 250 2, 735 
Smelt ........................•.•••••.....••..•.........•.•.....•................ 2,200 150 
Squetea!!ne....... . . . . . . . • • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. . . . . . . . 12, 400 750 

Stripe<l bass............................ 7,200 I 405 ....... .............. ··········:·····--- . Tautog................................. 7,500 325 ..•..•.....•••••.••. 165,000 7,900 
---- -------------------

Total.. . • . . • • . • . . . • • . . . • • • • • • . . • . 420, 800 7, 867 334, 250 25, 670 370, 450 19, 190 

SUMMARY. 

Species. Pounds. Value. Species. Pounds. Value. 

Alewi\'es .........•..•...... 25,200 $253 Scup ...................... 2, 400 $60 
Bluefish .................... 62,680 4,476 Sea bass .....•............. 44,062 2, 917 
Butterfish .......•.......... 38, 100 1, 015 Shad .........•............ 282, 077 18,427 
Cod .............••......... 5, 915 301 Sheepshead ............... 10 2 
Cunners ..•......••......... 5, 000 200 Smelt .•.................... 9, 600 770 
Eels ........................ 315,500 25,270 Squeteague ..•............ 238, 560 7, 213 
Flatfi-l'lh and flounders ...... 535,700 10,591 Striped bass ............ --. 49, 120 3,489 
Frostfish or tom cod ........ 120,600 4,492 Tautog ..•.•.•..•...•...•.. 190,500 8, 920 
Haddock ...........•..•.... 5,800 27fi Whiting .•................. 17, 400 286 
Mackerel .•..••.••......... 10, 150 1, 015 Miscellaneous fish ......... 521, 749 1, 955 
Menhaden ...•....•.•..•.••. 6, 233,760 12,535 ---- ---
Salmon ..................... 530 426 Total. .•••••.....•.... 8,734, 413 104, 888 



t= 
No. of 

VE'ISSels 
fishing. 

Sum•ary b; customs diBtrict. of the vessel fisheries of Connecticut in 1887 and 1888. 

Net tonnage. Value of vessels. 
Value of out.fit, 
J:("ear, provision!>, 

fuel, etc. 

Number and nationality of fishermen. 

" 1887. 1888. 

~ Customs districts. I I I . British I - . British 
~ 1887. 1888. 1887. 1888. 1887. 1888. 1887. 1888. Acma en- provm- tAh U Total. Amen- provin- tAb n. Total. 
~ I us. cials. o ers. cans. cials. o ers. 

~Stonine;ton.............. 51 -;- 1,401.5911,344.94, $10!,450 $98,365 $51,620 $51,610 ~==--16-~---;;~---2----1-6 ---; 

I NewLondon........... 47 43 1,407.1611,325.09 99,800 I 91,435 43,640 43,560 2451 lll 54

1 

310 2!7

1 

91 71 297 
NewHaven----··-······ 41 39 1,044.56 1,050.62 163,850 167,300 42,103 40,013 158 9 16 183 162 9 12 183 

~Fairfield ••••••.•••••.••. 79 77 1,370.65 1,365.25 179,145 177,200 39,0C2 37,042 214 7 19 240 219 8 19 246 

Total •••••...••.•. 

Customs districts. 

218 1 211 1 5, 223.96 I s, 085.90 I 547, 245 I 534, aoo I 176, 425 I 112, 225 9oa 27 105 I 1, 035 872 28 118 1, 018 

No. of ves­
sels trans­
porting. 

Net tonnage. Value of vessels. 
Value of provisions, I Number and nationality of crew. 

fuel, etc. 1887. 1888. 

1887.1 1888. 1887. 1888. 1887. . 1888, 1887. 1888. Ameri­
cans. 

Bl'iti~h I All I Total I Ameri-
p~ovm- others. . cans. 
mals. 

Briti~h I All 1 Total. 
provm- others. 
cials. 

1--1---·---·---·---·---·---·---·---·--·--·---·---·--·--

Stonington.............. 61 4 98.871 68.34 $6,3751 $3,800 $860 I $620 I 16 j··--······ ........ , 16 81 .................. j 8 
Now London........... 2 2 35.75

1 

35,75 1, 400 1, 400 250 315 4 .......... .... .. • 4 4 .... .. .... ........ 4 

~;i:fi~l~~~~~~:~::::::::. ----~ ----~- =~~--~~- ----~~~~~- ----~~~~~- ----~·-~~~- :=:.:.~~~- :-~ .. ~~~-1::=-~~ :::::~~::: :::::,~:: =-~~- =---~~- :~~~~~:::: :~:::::: =-~~-
Total. ............ 12 10 199.29 168.66 12,375 9,655 1,435 1,535 30 .................. 30 22 .................. 22 
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63. Table showing the nv:mber of vessels engaged in each jislwry in Connecticut in 11:388, 
togetlurr with their tonnage, valtte, and nnmbe.1· of crew. 

Number and nationality of 
fishermen. 

Fishery. 
No. of 

vessels Net ton- Value of 
engaged. nage. vessels. 

Ameri- British All provin- Total. cans. cials . others. . -------- -----~---------
11 462.15 $30,250 58 8 19 85 

3 161.48 10, 500 17 2 9 28 
57 1, 16!!. 75 72,305 214 10 25 249 

Market .•••..••••••••••••..•.••....... 
Halibut .•••.•.•••••.•.•••••..•....... 
Shore .....•••.•.•••••.•••...••....••. 
Menhaden .••.••..•••••••••.•..•...... 
Mackerel. •.•••..•....•...•..••...••.. 
Swordfish .•....••••.•....•.........•. 

5 365.11 51,600 104 ........... ............ 104 
8 155. 97 11,825 26 6 33 

10 150.93 10,700 31 2 33 
21,840 68 3 71 

Mollusk ......................•..•.... 2, 415. 87 218, 500 381 11 37 429 
Crustacean .......................... -~ 

Whale and seal .................... .. 11~ "I , ... " I 
384.87 17, 300 68 14 ·····-- 82 

64. Table showing by fisheries and species the yield of the ve8sel fisheries of Con11ecticut 
in 1888. 

[This table does not include tho products of the whale and seal fisheries. During 1888 the whale 
products landed amouuted to $10,784, and the seal fishery yielded skins worth $11,200.] 

Fisheries and species. Pounds. Value. Fisheries nnd species. Pounds. 

Shore: Mackerel: 
Bluefish ................ 433,847 $22,949 Mackerel ............. 18,010 
Cod .................... 1, 346, 992 44,815 Mackerel, salted ...... 24,500 
Flatfish and flounders .. 5,915 127 
Haddock ............... 152,876 3, 781 Total. ............... 42,510 
Hake ................... 1,800 20 ======= 
Halibut ........ , ....... 88,540 6, 650 
Pollock .•.. . •...••..... 13, 850 2!0 
Sea bass ................ 243,665 16, 139 Halibut ................... 161,800 
Squetea~ue ............ 2, 000 75 Menhaden ................ 37, 733,300 
Striped ass ............ 629 85 Swordfish ................. 179, 343 
Swordfish ...•.......... 1, 322 87 Lobster .................... 578,226 
Tautog ................. 40,147 2, 049 ====--------

Total. ................ 2, 331,583 97, 017 Mollusk: 
== --- Quohaugs . ............ 2, 400 

Market: Oysters ............... 5,284,534 
Cod .........•••........ 6!8, 000 20,146 ----
Hadnook ............... 85, 000 2, 070 Total. .............. . 5, 286,934 
Halibut .......... ." ..... 101,000 8,185 == Red snapper ........... 341), 000 11, 170 

------- Grand total ......... 47,487,696 
Total. ................ 1, 174, 000 41,571 

65. Table showing the extent_ of the rnenhaden indust1·y of Connecticnt. 

Designation. 

Number of factories in operation ......................................... . 
Value of factories ..................................................... . 
Amount of cash capital .............................................. .. 

Number of shoresmen employed .......................................... . 
:N urn ber of fishermen employed ........................................... . 
Number of steam vessels employed ....................................... . 

Net tonnage ........................................................... . 
Value ................................................................. . 
Value of outfit ......................................................... . 

Number of sailing vessels employed as" carryaways" ................... . 
Net ;onnage .......................................................... . 
Value ................................................................. . 
Value of outfit ........................................................ . 

Number of menhaden han<lled ............................................ . 
Value to fishermen ...... l ............................................. . 

Number of gallops o~ :>il made .......................................... .. 
Value as sold ......................................................... . 

Number ot tons ot scrap produced ........................................ . 
Value as sold ......................................................... . 

1887. 

3 
$34, ~00 
$16,000 

53 
141 

7 
487.49 

$65,300 
$10,800 

3 
30.51 

$1,500 
$240 

54,000,000 
$71,133 

94,380 
$24,155 

1. 245 
$23; 310 

Value. 

$1,261 
2, 100 

3, 301 
---

12,040 
76,964 

9, 937 
34, 183 

---

280 
506, 129 

---
506,409 

---
781, 482 

1888. 

3 
$34,200 
$16, 200 

51 
111 

5 
365. 11 

$51, 60C 
$8,300 

3 
30.51 

$1,435 
$240 

59,620,000 
$80,990 
143,600 
$37,960 

1, 840 
$30,570 
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IV.-FISHERIES OF THE MIDDLE ATLANTIC STATES. 

The States of New York, New Jersey, Pennsylvania, Delaware, Mary­
land, and Virginia have been included in this section, which has a coast 
line of about 5,400 miles, divided as follows: New York, 890 miles; New 
Jersey, 780 miles; Pennsylvania, 235 miles; Delaware, 180 miles; Mary­
land, 2,170 miles; Virginia, 1,145 miles. 

Three large indentations occur along this coast, which are the centers 
of fisheries of great extent; these are Princess, Delaware, and Chesa­
peake Bays, the latter being the most prolific fishing ground of like 
proportions'in the world. The fisheries of this region surpass those of 
any other section, the value of the ca.tch exceeding that of the New 
England States by more than $2,500,000, and of the Pacific States by 
over $7,000,000. 

This division is the center of the greatest molluscan fisheries of the 
world, and it is largely owing to them that it has attained its high rank, 
although the fisheries for other aquatic products are also extensive and 
second only to those of New England. 

The characteristic vessel fisheries of the region are for bluefish and 
sea bass, carried on chiefly from Greenport, New York, and Philadel­
phia, Pennsylvania; for oysters in the bays already named; for clams 
in Princess Bay; and for menhaden, this fishery being particularly im­
portant in Long Island, in northern New Jersey, and in the Chesapeake 
Bay. 

The shore fisheries are more important than in any other section, 
those for oysters, clams, crabs, and anadromous fish being particularly 
extensive. 

The fisheries of the Middle States gave employment in 1888 to 
66,204 persons, of whom 18,228 were vessel fishermen, 35,503 shore 
fishermen, and 12,473 shoresmen, preparators, and factory hands. 

Of the capital invested, amounting to $16,028,688, $4,843,558 repre­
sented vessels, $1,215,082 boats, $1,282,079 apparatus of capture, and 
$8,G87,969 shore property and cash capital. 

Tlte yield of the fisheries was valued at $13,7 49,312 at first hand, of 
which amount about three-fourths was the value of oysters and other 
mollusks. 
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NEW YORK. 

The fishery interests of this State bordering on salt water are in­
cluded in the tables. The Hudson River was canvassed to a point a 
few miles above Yonkers. The fisheries above that place have not been 
embraced in the tables. Reliable data give about 600 persons in the 
region not covered by the tables, with hoats and apparatus worth 
$24,500; the catcll, consisting chiefly of shad, was valued at $113,031. 

Some of the fisheries of New York have undergone marked change~:; 
since 18SO, while others have remained in about the same conditiou. 
There has been a substantial advance since 1880 in the uumber or per­
sons employed and in the amount of invested capital. Esvecially 
worthy of mention is the large increase in the fleet of fishing vessels, 
which numbered 541 sail in 1880 and 738 in 1888. 

Notwithstanding the improvement in the fisheries in tlle respects 
noted, the products show a decline in value of 8 per cent. The men baden 
and soft-clam industries exhibit the most pronounced decrease, while 
the oyster fishery shows an improvement. Omitting the menhaden fish­
ery, the figures for th_is State indicate a substantial gain over 1880. 

66. Table of persons ernployetl. 

How ongagod. ~~ ~~ 

8: rr~~~ffo;u~S:1!~~~~i; :::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~: 1' Z~f I,:!: 
Ou boats........................................................................... 3, 592 3, 608 
On sbore, iu factories, packing houses, etc . .. .. .. .. .. . .. .. . . .. . .. .. .. . . .. .. .. .. . .. . 1, 14:3 1, 193 

Total . .. .. .. . .. . . .. . .. . .. .. . .. .. .. .. .. .. .. .. . . .. .. .. • • .. .. .. .. . .. . . .. . . . . .. .. 6, 796 7, 057 

67. Table of appamtus and capital. 

1887. 1888. 
Designation. 

No. 

VeHsels, fishing* ............... ." ............................. .. 552 
Outfit ..................................................... .. 

Vessf>ls, transportingt.............. ...... ........... ......... .. 141 
Outfit ............................................................ . 

Boats........................................................... 3,519 
Apparatus of capture-vessel fisheries: 

Seines...................................................... 55 
Lines....................................................... 4,420 
Dredges, rakes, etc ............ · .................................... . 

Value. No. 

$7 4!, 900 592 
231,170 ........ 
156, 100 146 
36,210 . ........ 

20!, 535 3, 590 

26,400 
6, 960 

21,050 

64 
4, 610 

Value. 

$837, 540 
256, 340 
162,675 
3'i, 415 

210,805 

30,720 
7, ]9(l 

22,020 
Apvaratus of capture-shore fisheries: 

Pound nets .... ·. .. .. .. .. . .. . .. .. .. .. .. .. . .. . .. . .. .. .. . .. .. . 182 46, 565 199 49, 835 
Haul seines................................................ 194 13,122 203 13,160 
Gill nets................................................... 821 32,575 812 1 31,488 

ff~!: ~:e:t;:: ::::::::::::::: ~: :::::::::::::::::::::::::::::::: . ~~:. ~~~. ~ij~~ 1· ~~~~~~_I ig; ~ig 
~~:d~~·s·:;~k:~~~ ~t~: ~ ~ ~: :::: ~: :: ~::::: ::::: :::~ :::::::::::::: :::::::: 10, :~~ I::::·::: 10, ~~~ 

Shore property, fact,ories, packing houses, etc . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 166, 210 • . . . . . . . 1, 196,180 
Cash capitaL ........................................................... 1, 535,450 ........ 1,620,150 

--1----------
Total. ........................................................... ·J4, 269, 8<l8 ........ 1 4, 527,489 

*Tonnage in 1887, 7,052.49; in 1888, 7,8~5.34, j Tonnage in 1887,2,086,99; in 18E8, 2,~28.59, 
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68. Table of ]JrodttfJtB. 

1887. 
Sptlcies. 

Pountls. 

Alewives . . . . • . . .. .. • .. .. • • ... . .. .. .. .. .. .. .. . .. . 249, 800 
Bluefish . .. .. • .. .. .. .... .. .. .. .. .. .. • • . .. .. .. . . .. 2, 852, :no 
Bonito .. .. .. . .. . .. .. .. .. .. .. .. . . . . .. .. .. . . .. .. . . . 20, 600 
.Bntterfish . .. .. . .. .. .. . .. . .. • .. .. . .. .. . .. . . .. .. . . 329, 000 
Catfish....... . .. .. . . .. . .. .. .. .. . .. . .. . . . . . . . .. . • . 20, :!20 
Uo(l . . . .. . . . . . . .. . .. . . . . . . . .. .. . . • .. . .. . .. .. .. .. .. 3, 455, 240 
Eels . .. .. • . • . . .. . . . . .. . . . . . • . . • .. .. . . .. .. . .. . . . . . 1, 218, 730 
Flounders . .. .. .. .. . . .. . . .. .. .. .. .. .. . .. .. • .. .. .. 1, 722, 380 
Halibut.......................................... 11, 100 

~~Jf.~~~l-:::: ~:: ::::::::::::::::::::::::::::::::: 7~: ~~g 
Menhaden .. .. . ... .. . • .. . • .. .. • .. • • .. .. . .. • .. ... . 71, 041!, 370 
Minnows . . .. . . . . . . • .. .. .. . .. .... .. . .. . . . . . .... .. 347,400 
Mullet........................................... 22, 000 
Perch.... ................... ... .. .............. 2;i2, 015 
Pike............................... ............... :!,300 
Seabass.......................................... 319,420 
Sea-robins....................................... 250,300 
Shad*............................................ 627, l!lO 
8panish mackerel. .. . .. .. .. . .. .. . .. . .. .. . .. .. .. . 5, 330 
Squeteague orweakfish ................ ··-· ...... 1, 504,560 
Striped bass..................................... 115,380 

~~u;~~l)-~:: :::::::: ~ :::::::::::::::::: ~: :::::::::: 15~: ~g~ 
Tomcod or frostfish.............. .... ........ .... 129,950 
Miscellaneous fish . .. .. • .. .. .. .. . .. . .. • .. .. . .. • .. 192, 540 

~~;~:~i~~~-: ~ ::: ::~ ::::::::::::::::::::::-:::::::: 7, 93~: ~g~ 
Oysters • .. .. • . . . . . .. • .. .. . . . . . . • • • • .. .. .. . . . . . . . . 13, 903, 050 
Clams (soft)...................................... 415,600 
Quohaugs or round clams...... . . . . • • • • . . • . . . . . . . 2, 673, 060 
Scallops.......................................... 316,785 
Shells. . . . .. .. .. .. .. .. .. . .. . .. • • • • . . .. .. .. .. .. .. .. 15, 075, 000 
Muss~ls .................................... . _.... 8!5, 250 
Lobsters .. .. .. . .. .. • .. .. .. . • • . . . .. . . . . . . . . . .. . . . . 114, 000 
Crabs . .. . .. . . .. . . .. .. .. • • . . .. • .. .. .. .. .. . . • .. . . . . 982, 600 
Kin~r crabs..... .. .. .. . .. • . • .. . . .. . • .. . .. . . . . . . • . . 22, 000 
Whales ......................................... . ............. . 

Value. 

$2,800 
175, 745 

814 
10,385 
1, 355 

114,435 
94,190 
61, 017 

645 
7,670 

805 
166,409 

2, 095 
1, 230 

12,620 
201 

26, GOO 
ti98 

24,051 
1,140 

8:!, 587 
11, 059 

530 
7, 814 
5, 011 
7,430 

12, 300 
1, 740 

1, 974,625 
43,105 

296,040 
55,597 
14,400 
10,026 
6,850 

35,080 
115 

4, 060 

1888. 

Pounds. 

223,000 
3, 454,470 

18,600 
264,000 
33, 100 

3, 194, 960 
1, 198, 0~0 
1, 736,950 

10, 000 
78,440 
6,100 

134, 840, 850 
563, 000 
12, 000 

197, 3:!5 
2, 000 

308, 000 
500, 000 
590,425 

7, .)20 
1, 434,870 

97, R40 
9, 800 

150, 750 
131,800 
175, 700 

7, 366, 000 
4, 215 

13, 307, 840 
413,000 

2, 593, 520 
199, 815 

14, 085, 000 
891, 660 
248,000 

1, 287,000 
21,000 

Tot:tl .. .. .. .. • .. . .. .. . .. .. .. .. .. .. . • . .. . .. . 127, 329, 718 3, 273, 286 189, 666, 490 
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Value. 

$2,670 
199, 016 

690 
7, 505 
2, 25:> 

103, 98;) 
93,617 
03,847 

560 
7,1128 

780 
314, 118 

" 2 435 
'"7<!0 

L:l. 461 
105 

'!.7, 205 
6;:.0 

2!, 705 
1, 110 

70,506 
0 7'J6 
'600 

R, 190 
5, 205 
(i, 625 

11, 0!0 
1, 230 

t, H9a, 085 
42,695 

280, 360 
48,640 
13, 100 
10,787 
13,900 
44,340 

110 
2, 580 

3, 347,851 

*Includes the catch in the Hudson River only as far as Yonkers. The yield of the entire State was 
3,585, 740 pounds in 1887, and 3,445,630 pounds in 1888. 

69. Ta.ble showing by ettstoms districts the vessel fisheries of .New York in 1'387 and 1888. 

Sag H11.rbor. Now York_. _I Total. 
Designation. 

1887. _ 1_ss_8_. _ ~s_s_7_. __ 1888. J 1887. 1888. 

NutAb~~~~~~~~~~~~:i.t~\: ~-f-~~~~~~~-~~ ~· ·I 400 615 1,108 
Swedes .. . • .. .. .. • . • .. .. . . . .. . . .. .. . 26 29 H 

r1f~~ff~::_e_::::::::::::::::::::::::: u g !~ 
Total . . . .. .... . . .. . . . • ..... . .... .. __ 5~ =--=--668 __ 1._! 7(i 

Number and nationality of crews on --------
tran!!ports : 

1, 175 1 
13 
12 
45 

Americans.......................... 77 74 244 258 
Swedes . . .. .. .. . .. . • . . • .. . .. .. .. .. .. 3 4 1 1 

r1r~~~~~=6. : :::: :: :::::: : : ~ : :: :: :::: i ~ ~ ~ 
Tot.al ............................. ---82 80-~ ----

Number ofvesRcls fishing ............ .. 
Number of vessels transporting ..•..... 

1 
____ , 

Net tonnage of vessels fishing ......... . 
Net tonnage of vessels transporting ... . 
Value ofve!lsels fishing ................ . 
Value ofve~sels transporting ..... ·- --·· 
Value of outfit, gear, provisions, fuel, 

etc., of vessels tishiug ............... . 
Value of provisions, fuel, etc., of vessels 

transporting ......................... . 
Value of catch of vessels fishing ....... . 
Value of products transported ...••..... 

9, 255 
395,210 
87,950 

92 474 
112 

290,925 
20, 625 

123,365 183, oso I 192,005 

8, 900 26,055 28,425 
544,804 1, 228, 483 l, 20!, 160 

81, 8-!0 360,600 376,940 

1, 007 1, 790 
38 42 
2J 23 
5H 58 

_1725 1, !J13 

321 332 
4 5 
2 2 
4 4 

7, 
2, 086. ~~ 

744:-900 
156, 100 

285,600 316,270 

36,210 37,415 
1, 023, 6!)3 1, 7-18,064 

457,550 !58, 780 
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70. Table showing by species and apparatus the yield of the fisheries of New York in 1887, 
exclusive of the shellfish, m·ustacean, and 1·eptilian fishm·ies. 

Seines. Gill n.ets. Pound nets. Fyke nets. 
Species. 

Pounds Value. Pounds. Value. Pouncls. I Value. Pounds. Value. 

Alewives . . .. .. . .. . . . . . 175, 000 $1, 950 5, 000 $55 54, 000 $615 15,800 $180 
Bluefish . . . . . . . . . . . . . . . 192, 090 12, 030 454, 670 27, 110 564, 460 34, 925 14, 700 890 
llonito . . . . . . • . . . . . .• . . . 5, 000 198 • • • • . . . • • . . • • . . . • . 7, 800 286 ................. . 
Butterfish . . . . . .. . .. . . . . . . . . . . . . . .. . . • . . . . . . • .. . . . .. .. . . . . . . 326, 000 10,235 3, 000 150 
Catfish................. 3, 260 230 4, 210 325 ...... , .. • . . .. • . . .. . 5, 300 290 
Eels ............ ...... 79,705 5,180 ....................................................... . 
:Flounders. .. .. • .. .. .. . . 118, 780 4, 128 7, 350 256 227, 410 7, 914 1, 088, 900 38, 495 
Halibut ........................................................................................... . 
Kingfish............ ... 21, 050" 2, 245 17,000 1, 782 28,400 2, 554 520 44 
Mackerel.......................... ........ .... .. .... ........ 3, 600 395 ................ .. 

~~~~:!:~.::::: :::::::: 68, ~!~: ~~~ 16~: ~~; . --~~·- ~~~- ..... ~~- .• :: ~~~:~~~- . -~·-~::.1··-~~·- ~:~·I--·.:~~ 
Mullet................. 22,000 1,230 ...................................................... . 
Perch. .. .. . .. .. .. .. .. .. 139, 300 6, 825 62, 565 3, 170 2, 450 156 43, 700 2, 225 
Pike....................................... 2,000 175 ............ ........ 300 26 
Sea bass .. . . .. .. .. . .. .. 46, 560 3, 645 31, 300 2, 552 98, 600 6, 895 ................ .. 
Sea-robins .. .. .. . .. .. .. 117, 300 218 .. • • . . . .. . . .. . . .. . 233, 000 480 ................. . 
Shad....... . . .. .. . .. .. . . . . . .. .. . .. . . .. . . .. . 328, 440 12, 365 131, 600 6, 221 167, 150 5, 465 
Spanish mackerel...... 930 160 . • • • • • . .. . . . .. .. . . 2, 600 580 ................. . 
Sqneteague or weakfish 281, 860 14,274 382,360 20, 984 392,720 23, 526 66,450 2, 908 
Striped bass . . . . . . . . . . . 20, 680 1, 760 29, 120 2, 346 8, 750 860 28, 230 2, 973 
St.urgeon............... ............ ........ .......... ........ 9,600 530 ................. . 
Tau tog . . .. . .. . .. . . . .. . 4, 250 254 12, 400 688 27, 100 1, 600 7, 650 398 
Tom cod or frost fish . . . 2, 250 120 4, 500 230 8, 600 465 60, 200 1, 936 
Miscellaneous species.. 46, 000 1, 480 28, 400 915 34, 620 1, 260 21, 200 935 
Refuse fish . .. . . . . . .. .. . .. .. .. .. .. . . . .. .. .. . .. .. .. .. . .. . .. .. . 7, 800, 000 12, 100 133, 300 200 

Total . . . . . . . . • . . . 70, 556, 965 218, 694 1, 381, 315 73, 008 12, 007, 910 116, 919 1, 709, 720 57, 315 
~ 

Lines. Pots. Spears. Total. 
Specie~. 

_________ 
1
_P_o_u_n __ d_~:~·-1 Value. Pounds. Value. Pounds. Value. Pounds. Value. 

Alewives . .. . . .. .. .. .. . .. .. . . . .. .. . . . . . . . .. . . . .. . .. . . . .. .. .. . .. .. .. .. .. . . .. . .. . 249, 800 $2, 800 
Bluefish............... 1, 626,390 $100,790 ..... .... ........ .......... ........ 2, 852,310 175,745 
Bonito................. 7,800 330 ......... ........ .......... ........ 20,600 814 
Butterfish .................................. ,.. . .. .. .. .. .. .. .. . .. . .. . .. . . .. .. .. . 329, 000 10,385 
Catfish . .. .. .. .. . .. .. . . 7, 450 510 • • .. . .. . . .. • .. .. . .. .. .. .. . . .. .. • .. 20, 220 1, 355 
Uorl...... . .. .. .. .. .. . .. 3, 455, 240 114, 435 . .. . .. .. . .. .. .. .. . .. .. • .. .. .. .. .. .. 3, 455, 240 114, 435 
Eels . . .. . .. .. .. . .. .. . .. .. .. .. .. . .. . . .. .. .. .. 879, 705 $66, 040 259, 320 $22, 976 1, 218, 730 94, 196 
Flounders.............. 154, 640 6, 720 . .. .. . .. . ... .. • .. 125, 300 3, 504 1, 722,380 61,017 
Halibut................ 11, 160 645 . .. .. .. .. .... .. .. .... .. .. .. ........ 11, 160 645 
Kingfish ...... _........ 12, 300 1, 045 .. • .. . .. . . .. • .. .. .... .. .. .. .... •• .. 79,270 7, 670 
Mackerel.............. 3, 700 / 410 . .. . .. .. . .. .. .. .. ...... .. . . .... • .. • 7, 300 8(15 
Menhad~n . . .. . . . . .. . . . . .. . .. . .. . . . . . . . . . . .. . . . . . . . . . .. .. .. . . . .. . . . . . . . . .. . .. . . 71, 048, 370 166, 409 

~!f~~~:'::~;::::;:: :: ::::::~~;: ::::::;: :::::::::~:::::::: :::::::::t:::::: :i~~~ l.q~ 
Sea bass............... 142, 960 13, 508 .. • .. . .. . .. • .. • .. . .. • .. .. • . .. .. • .. • 319, 420 26, 600 
Sea-robins............. ...... ...... ......... ...... ... ........ .......... ........ 250,300 6!18 
Shad........................................................................... 627,190 24,051 
Spanish mackerel...... 1, 800 400 ................................ :. . 5, 330 1,140 
Squeteague or weakfish 381, 170 20, 895 . .. . .. .. . . .. .. .. • ... • •• .. .. .. .. .. .. 1, 504, 560 82, 587 
Striped bass . .. .. . .. . .. 28, GOO 3, 112 . .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. 115, 380 11, 059 
Sturgeon............... ...... ...... ...... ... ......... ........ .......... ........ 9, 600 530 
Tautog .. .. .. .. .. .. . .. . 98, 600 4, 874 .. .. .. .. . .. .. .. .. .. • .. .. .. . .. .. .. . . 150, 000 7, 814 
Tom cod or frostfish . . . 54, 400 2, 260 . .. .. .. .. .. .. . .. . .. .. .. . .. . .. .. .. .. 129, 950 5, 011 
Mitlcellaneous species.. 62, 320 2, 840 .. .. .. • .. . .. .. .. . .. .. .. . .. . . .. • .. .. 192, 540 7, 430 
Refuse fish . .. . .. .. .. .. . .. .. .. .. . .. . .. . .. .. . .. .. .. .. . .. .. . .. . . .. . .. . .. . .. .. .. .. 7, 933, 300 12, 300 

Total............ 6, 055,430 273, 192 879, 705 66, 040 384, 620 26, 480 92, 975, 665 83l, 648 
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71. Table showing JJy specie8 and appa1·atus the yield of fisheries of New York in 1888, 
exclusit•e of the shellfish, crustacean, atul 1'e]Jtilian jishe1·ies. 

Seines. Gill nets. Pound nets. Fyke nets. 
Species. 

Pounds. Value. Pound~!. Value. Pounds. Value. Pounds. Value. 

Alewives .•.•••. .. . .. . . 160,000 $1, 940 .•••••.. •. ... .. . . . 48, 000 $550 15, 000 $180 
Bluefish............... 225,410 13,916 490,460 $30,450 568,140 34,480 17,700 1,015 
Bonito................ . 5, 200 205 .. • .. .. .. . .. • .. • .. 4, 200 180 ................. . 
Bnttl·rfish ............. ............ ........ ......... ........ 261,000 7,340 3,000 Hi5 

.Vattish.... ....... ...... 8, 000 585 4, 000 260 8, 000 560 6, 500 4G5 
Cod ............................................................................................... . 
Eels................... 64,800 4,592 ....................................................... . 
Flounders.............. 115,300 4.140 32,410 1, OGS 237,200 8, 364 1, 092,400 39,700 
Halibut ................................................................................ · · ....... . 
Kingfish.............. . 21,000 2, 160 18, 700 1, 898 28, GOO 2, 575 740 70 
Mackerel .. • • . .. . • .. . . 1, 600 180 700 80 1, 400 1~0 ................. . 
:Menhaclen ............. 132,252, 600 308, 098 20,000 90 2, 146,600 5,180 421, G50 750 
:Minnows............... 563,000 2, 43!; ...................................................... . 

¥e~~~~ ::::::::::::::::. ~~; ~~~ 6, 1~~ ... 69; i25" "4: 340 ....... 6;5oo' ... "4:i5 . ""'3o; 6oo" ... i," 956 
Pike................... ............ 2, 000 165 .............. . ..................... . 
Sea bass .............. . 

1 

45, 400 4, 150 24, 700 2, 135 90, 100 6, 850 2, 500 210 

~t~'do~~~1~.::::::::::::: .•• _ ~~~·- ~~~ ..... :~~. • • 3o7; 7oo · · i3; oi5 · i~~: ~~~ 6, !~~ .. i54; i 75 · · .. 5; 34o 
Spanish mackerel...... 1, 020 170 4, 100 540 
Squeteague or weakfish 296, 900 15, 345 • • .334.," ooo · ·is," 556' 366, 92\o 21, 790 60, 950 .. '2;985 
Striped bass . . . . . . . . . . . 7, 440 760 17, 600 1, 546 9, 100 915 28, 800 2, 890 
Sturgeon . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 9, 800 GOO .•..........•••••• 
Tau tog .. . .. . . . .. . . . . .. 4, 000 260 11,400 760 25, 300 1, 740 7, 750 470 
1'omcod or frostfish . ... 2, 400 120 4, 000 225 8, 300 400 61, 200 1, 980 
Miscellaneous sp(lcies.. 44, 500 1, 770 28, 200 560 22, 000 910 19, 000 755 
Refuse fish . . . .. .. . .. . . .. . .. . .. .. .. . .. .. .. . . . . . . . . . .. .. .. . .. . 7, 226, 000 10, 840 140, 000 200 

Total .....•...•.. 134, 118, 270 
1

368, 306 1, 364, 9951·75,"148 11, 508, 810 ill, 269 2,061,965 59:13'i 

Species. 
Lines. Pots. Spears. I Total. 

Pounds. Value. · Pounds. Value. Pounds. Value. Pounds. Value . 

.Alewives .. . . . .. . .. .. • . .. . . .. .. .. .. .. .. .. .. .. . • . .. . . . .. . • • . • . . • .. . • .. . . .. . . . . .. 22:1, 000 $2, 670 
Hlnefish ............... 2, 152, 760 $119, 155 .. • • • .. • • . .. . • • • .. . •• • • • .. . . .. .. • • . . 3, 454, 470 199, 016 
Bonito .. .. . . . .. . . . .. . . . 9, 200 305 .. • • • .. • . . .. .. • • • . .. • • • .. • . . .. .. • • . • 18, 600 690 
Butterfish . . • .. . . . . . . . . . • .. .. .. .. .. . • .. . . .. .. . .. . . . . . . . .. . . . . .. . • . . . . . . .. . • • • . . 264, 000 7, 505 
Catfish................. 6, 600 385 .......... . ...... ......... ........ 33,100 2, 255 
Cod ..........•..•..... . 3, 194, 960 103, 985 . . . . . • . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . 3, 194, 960 103, 985 
Eels .. .. .. .. .. . . .. .• • .. .. . .. . . .. . .. .. ... .. . 868, 810 $66, 120 264, 430 $22, 905 1, 198, 040 93, 617 
Flounders .. . • . .. . .. . .. 148, 740 6, 525 •• • • • • .. • .. . • • .. . llU, 900 !, 050 1, 736, 950 63,847 
Halibut................. 10, 000 560 . • . • • . .. .. . .. • . • .. .. • . . . • • .. .. • • • • • • 10, 000 560 
Kin _!!fish . • .. .. • • . • .. • • . 9, 400 825 .. • .. .. • . .. . • .. . • ... .. • .. • . .. .. .. • . 78, 440 7, 528 
·Mackerel . .. . • . . . • • .. • . 2, 400 340 .. • • . • . . • . .. .... • . • • • • • • . • • . . • . • • • . . 6, 100 780 
:Menhaden ............ . ........................................................ '134, 840, 850 314, 118 
Minnows . . • . . . . . .. . .. . . • . . .. • • . . . . . . . .. . . . . . • . .. .. • . .. .. . • . . . • .. • • . • . • . . . .. • . . 563, 000 2, 435 
~Iullot . ................ .......... ...... . ... ..•..•.... ........ .......... ........ 12,000 740 
Perch.................. 3, 400 240 . . . .. •• • .. . .. . . .. . ••• • • .. • .. .. . • • . . 197, 325 13,461 
Pike . .. • • . . . . . . . . . • • . . . .. . . . . . . . . . . . . .. . . .. .. . . • . . . . . .. . • .. • . . . . • . • . . .. . • .. .. . • 2, 000 165 
Sea bass............... 146, 200 13, 860 ............................ 

1

........ 308, 900 27, 205 

~t~?~~~~-::::::::::::: :::::::::: :::::::::: :::::::::: ::~::::: :::::::::: :::::·:: ~gg:~~~ 24.~~g 
Spamsh mackereL..... 2, 400 400 .. . • . .. • .. .. . • • • .. . .. .. • • • .. . • • • • . .. 7, 520 1, 110 
Squeteague or weakfish 376, 100 20, 830 . . • • • .. .. . .. .. .. .. .. . . • .. . . . .. • • . • .. 1, 434, 870 79, 506 

~~~i~~:~~~::::::: :::: ""i~~:- :~~- ·---~:-:~~- :::::::::: :::::::: ::::::::::1:::::::: 1:g: ~~ :: f~ 
Tomcod orft·ostfish.... 55,900 2,480 .•••• ····!·--··--· .......... ........ 131,800 5,205 
Miscellaneous species.. 62, 000 2, 630 . • • • . • .. . . • .. .. • .. .. ....... -~--.... .. 175, 700 6, 6~5 

Rofn:::::::::::::::0i.ii~~~~T.;~~ii~~~:~~.~ 
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7·) Table showing the extent of ihe rnenhaden indnstry of New York. 

Designation. 

Number of factories in operation ...... . ............................... .. 
Value of factories ................................................... . . 

Nn~~~~~!~!rce~~e~~~~\;;y~d~:::: ::::::: :::~ :::::::::::::::::::::::::: 
Number of fishermen employed . ... . ............................ ~ ....... .. 
N urn ber of steam vessels employed...... • . • • • • • • ................ . ... . .. . 

Net tonnage ........................................................ .. 
Value ............................................................... .. 
Value of outfit .................................................... . .. . 

Number of sailing vessels employed in :fishing .•••••..••••.•••••..•.•••••• 
Net tonnage .......................................... . .............. . 
Value .................................................. . .. . .......... . 
Value of outfit ....... . .............................................. .. 

Number of sailing vessels employed as "carryaways" ................. .. 
Net tonnage ......................................................... . 
Value ................................................................ . 
Value of outfit ..................................................... . . 

N urn ber of menb aden handled .......................................... .. 
Value to :fishermen .................................................. . 

Nu;,.~~~~~;:~\dn~-~~·.o_i~-~-~~~::: ::::::::::::::::::::::::::::::::::::::::: 
Number uf tons of scrap produced ............. , ........................ .. 

Value as sold ....................................... . ................ . 

1887. 

11 
$177, 500 
$129, 000 

428 
378 
18 

978.90 
$176,000 
$40,050 

5 
92.78 

$6, 400 
$4,380 

5 
62.65 

$3,900 
$350 

114, 633,200 
$166,409 

814, 671 
$170, 979 

8, 61l6 
$198, 976 

1888. 

11 
$203,300 
$197,000 

465 
451 
22 

l' 206. 39 
$218,750 
$48,730 

5 
92. OR 

$6, 150 
$!, 300 

G 
69. GG 

$!, 500 
$42) 

219, 970, 910 
$31!, llR 

1, '248, 008 
$349,454 

20, 560 
$421,835 

Three factories idle in 1887 and 18R8 are not includecl in the above :figures. The valne of these was 
$33,000 in I 887 and $22,000 in 1888. ]'our steamers, valued at $45,000, of 227.49 tons burden, that were 
idle in 1887, are also omitted. 

NEW JERSEY. 

In this State the figures submitted cover all the fisheries, the rivers 
having been canvassed as high as commercial fishing was prosecuted. 

In many respects the fisheries of New Jersey show a gratifying im­
provement since 1880. There has been comparatively little increase in 
capital, because the development has been chiefly in the shore fisheries. 
In persons employed there has been an increase of more thaiJ. 4,000. 

Among the most noteworthy changes may be mentioned the sturgeon 
fishery, which has grown to large proportions, its yield being more than 
tenfold what it was in 1880. The shad fishery has likewise increased 
enormously-from 750,000 pounds, worth $35,000 in ~880, to 6:521,447 
pounds, with a value of $307,411 in 1888-a result that is attributed to 
the beneficial effect of artificial propagation. There has also been a 
marked advance in the shellfish fishery, resulting in placing this State 
at the head of the list in this particular industry. 

The hook-and-line shore fishery for bluefish and sea bass is more im­
portant than in any other State. The pound-net fishery has developed 
considerably, there being J 27 pound nets in 1888 against only 27 in 
1880. There has been a decline in the menhaden industry, the value 
of manufactured products in 1888 being less than half what it was iu 
1880. The same can be said of the crab fishery, which, in the last year 
covered by these statistics yielded only about one-third what it was 
credited with in the census year. Among the elements contributing to 
the success of the shore fisheries in this State may properly be included 
the great seaside resorts that have grown up on the coast, and which 
take large quantities of fish during the summer. 
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73. Table of persons employed. 

How engaged. 

On fishing vessels .............................................................. .. 
On transporting vessels ......................................................... . 
In shore fisheries ... . ............................................................ . 
On shore-in factories, etc . ................................................... . .. . 

Total ..................................................................... .. 

7 4. Table of apparatns and capital. 

Designation. 
No. 

ves0~tft~i-~~~ :::::::::::::::::::::::::::::::::::::::::::::::::: ___ ~~~ _ 
ves0~U~~~~:~~~i-~~~:: :::::::::::::::::::::::::::::::::::::::::: _ ... :~ _ 
Boats ........................................................... -!. 894 
App~r.atus of capture-vessel fisheries: 

Somes........ . .............................................. 11 
Gill nets..................................................... 12 
Lines a.nd trawls ................................................... . 
Pots......................................................... 90 
Dredges, tong'!, and rakes........................ .. .. .. .. .. .. 931 

App~r.atus of capture-shore fisheries: 
Semes. .... ................ ...... ...... ...................... 401 
Gill nets ..................................................... 2, 830 
Pound nets and weirs.... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Fykenets .................................................. 1,499 
Pots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 3, 755 

£f:e~8~~;~N~~~!l~: :::::~ :::::: ·:: ::::::::::::::::::::::::::::: 3
• 
2~~ 

Spe.1rs . .. .. .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . . . .. .. .. 132 

~~~~:~~~l~~~!~:t:~~~:: ::::::::::::: :_ :: ~: ::::::::::: ~::::: ~:: ::::: ::: ~~~: 

1887. 

Value. 

$511,375 
50,159 

107,800 
5, 705 

335,673 

4,405 
120 
53 
68 

34, 96! 

38,390 
135,232 
19,911 
14, 404 
3, 935 

18,871 
2,107 

151 
198 

215, 7!l3 
67,300 

1887. 

1, 783 
238 

7, 747 
438 

10,206 

No. 

504 

74 

5, 257 

10 
.......... 

295 
1, 103 

414 
2, 963 

136 
1, 615 
4, 20t 
3, 309 

20 
136 
268 

329 

1888. 

1. 727 
213 

8, ll2 
42-l 

10,476 

1888. 

Value. 

$488,535 
45,632 

100,850 
5, 385 

35t, 3:!5 

3, 400 
................. 

62 
265 

41,053 

39,535 
138,693 
25,979 
14, !l76 
4, 329 

19,341 
2,165 

159 
197 

201,054 
59,000 

Total ............................................................. I, 566, 55i ...... I, 544,835 

*Tonnage in 1887, 7,300.85; in 1888, 7,195.06. tTonnage in 1887, 1,60J.23; in 1888, 1,513.08. 

75. Tttble of products by vessel ancl shore fisheries. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 
----------------------------------------- ----------------
Vessel fishel'ies: 

Bluefish.......................................... 39,100 2, 317 51,485 2, 630 
()od.......... ...... ...... ............. ... . .... . .. 151,608 5, 744 72,095 2,130 
Eels............................................. . 8,100 492 21,600 1,140 
Menhaden .. . .. . . .. . .. . .. .. .. .. .. .. .. .. .. .. . .. . .. 8, 777, 400 24, 690 3, 975, 000 7, 885 
Sea ba8'!..... .... . ................. ... ...... ...... 248,083 11, 32:-i 283,567 11,667 
Clams (Venus mercenaria)....................... 663, 024, 5:1, 992 786, 176 66, 302 
Oysters.......................................... 5, 371, 8:Jl 592, 518 4, 472, 342 482,671 
Crabs, hard...................................... 36,556 1, 097 21,867 710 

~g~~~~: :::::::::::::::::::::: ::::::~::::: :::::: :::::::::::: :::::::::::1 90, fg~ 6, 11~ 
Total ...................................... 15,295,672 692, 175 9, 774,690 581,302 

Shore fisheries: == == ==== 
.Alewives.......... .. .. . .... .. .................. 2, 686,818 27, 039 2, 717, 520 26, 924 
Bluefish .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. 4, 748, 182 202, 248 4, 605, 955 19i, 371 
Bluefish, salted . .. .. .. . .. .. .. .... .. .. . .. .. .. .. . .. 2, 000 100 3, 500 175 
Co1l.............................................. 636, 000 12, 488 65~, 500 13, 260 
Catfish .... .. .... .. ..... .. . .. .. .. ...... .... .. .. .. 120, 729 5, 484 119,427 5, 356 
Drum...... . .. . .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. 42, 000 1, 300 43, 500 1, 350 
Eels................................ .. .. .. . . .. .. 864, 828 66, 212 773, 845 60, 467 
!flounders and flatfish . .. .. .. . .. .. .. .. .. .. . .. .. . . 367, 109 15, 621 416, 23~ U!, 238 
Hake............................................ 4, 500 225 12,140 580 
Kingtish .. • .. • • . . . .. . .. • . .. .. .. . . .. .. .. .. • . • .. .. 48, 140 3, 925 58, 395 4, 857 
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75. Table of products by vessel and shore fisheries-Continued. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 

Shore fisheries-Continued. 
Menhadeu . . . . . . . . . . . . . • . . • . . . . . . • • • ••. • • • . . • . . . 5, 259, 840 $8, 119 5, 070, 120 $7, 890 
Menhaden, salted................................ 19, 600 280 22,400 320 
Mullet,saltif3d.................................... 1,500 !JO ....................... . 
Pike and pickerel................................ 27, 625 1, 850 30,400 2, 066 
Perch . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . 692, 520 37, 235 795, 324 40, 976 
Sea bass . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . • • . . . . . 570, 570 22, 163 532, 050 21, 004 
Shad ............................................ 6,494,957 308,147 6,523,447 307,411 
Sturgeon ........................................ 3,294,550 42,740 3,681,475 48,453 
Suckers.......................................... 141, 1!12 5,598 121,642 4,868 
Striped bass..................................... 614,847 6!J,402 739 122 84,404 
Sheepshead ..................................... 61,820 7,105 ·33;711 3,425 
Spanish mackerel.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46, 200 !J, 240 67, 150 13, 150 
Weakfish . . . .. . . .. .. .. .... .. . . .... . . . . . . .. .... .. 2, 376, 7tL 87,475 2, 845, 103 101,321 
Miscellaneous fieh . .. .. .. . .. . .. .. .. .. .. .. .. . .. . .. 149, 437 5, 849 165, 909 5, 890 
Clams ........................................... 3,562,346 78!,103 3,59!!,476 814,106 
Oysters.............. .. . .. . . . . . . .. . . . • . .. . . .. . . . . 12, 964, 980 1, 677, 493 13, 199, 235 1, 762, 988 
Crabs, hard . . . . .. . .. .. . . . . .. . .. .. . . . .. .. . .. . . .. . 1 232 000 19, 224 1, 193, 333 18, 765 
Crabs, soft...................................... '220: 184 39,375 215,920 38,615 
Crabs, king (Limulus)........................... 2, 592, 000 6, 480 3, 004, 000 7, 510 
Lobsters......................................... 101, 580 7, 719 !H, 235 6, 853 
Terrapin . . . . . .. .. • .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. 5, 844 1, 620 5, 900 1, 652 

Total ...................................... 49,950, 559 3, 475, 9!9 1 51, 340, 972 I 3, 617,248 

Total vessel and shore fisheries: -------- ----- ----
Alewives .. .. .. .. .. .. .. . .. . .. .. .. . . .. .. .. • .. • .. . . 2, 686, 818 27, 039 2, 717, 520 26, 924 
Bluefish .. .. . . .. .. .. . •• .. . .. .. . . . . . .. . .. .. . . .. . .. 4, 787, 282 204, 565 4, 657, 440 197, 001 
Bluefish, t!alted .. .. .. . .. . .. . . . .. . .. . .. . . .. .. .. .. . 2, 000 100 3, 500 175 
Cod .............................................. 787,608 18,232 726,595 15,440 
Catfish ........................................... 120,729 5,484 119,427 5,356 
Drum............................................ 42,000 I, 300 43, 500 1,350 
Eels............................................ 872,928 66,70' 795,445 61,607 
Flounders and :flatfish ..... o...... ... .. . .. ... . .. . 367, 109 15, 621 416, 238 18, 238 
Hake .. .. .. . . . .. .. .. .. . .. . . .. .. .. .. .. .. . . . .. . .. .. 4, 500 225 12, HO 580 
Kingfish......................................... 48,140 3,925 58,395 4,857 
Menhaden...... . . . . .. . .. .. . .. .. .. .. .. . . .. . . .. .. . 14, 037, 240 32, 809 9, 045, 120 15, 775 
Menhaden, salted.... .. .. .. .. .. . . .. .. . . . .. .. . . . .. 19, 600 280 22, 400 320 
Mullet., salted.................................... 1, 500 90 ................. .. 
Pike and pickereL............................... 27, 625 1, 850 30, 400 · 2~o66 
Perch............................................ 692, 520 37, 235 795, 324 40, 976 
Sea bass ........... 0....... . .. .. . . . . .. .. .. .. .. . .. 818, 653 33, 488 815, 617 32, 67t 
Shad............................................. 6,494, 937 308,147 6,523,447 307,411 

~~~k~~~~::: :::~:::: ::::: ~:: :::~ :::::::::::::::::: 3, i~t: 7~~ 4;; ~~g 3, ~~~: ~~~ 4~: ~~~ 
Striped bass..................................... 614,8!7 69,402 739,122 84,404 
Sheepshead ............... o ...... •••• ...... ...... 61,820 7,105 33,711 3,425 
Spanish mackereL............................... 46, 200 9, 2-lO 67, 150 13, 150 
Weakfish...... . .. .. . . .. .. .. .. . . .. . .. .. .. . .. .. .. . 2, 376, 711 87, 4 75 2, 845, 103 101, 324 
Miscellaneous fish ................ 0 o ..... o. .. • • .. 149, 437 5, 849 165, 909 5, SJO 
Clams...... . .. .. . .. . .. .. .. .. • . .. .. .. . .. . .. .. • .. .. 4, 225, 370 _ 638, 095 4, 384, 652 880, <lOS 
Oysters ..... o ................. o ......... o........ 18, 336, 781 2, 270, 011 17, 671, 577 2, 2<l5, 659 
Crabs, hard ........... o ............. o .... .. .... • • 1, 268, 556 20, 321 1, 215, 200 19,475 
Crabs, soft....................................... 220, 184 39, 375 215, 9~0 38,615 
Crabs, king (LimuZus) ......... .... o............. 2, 59:.!, OOLl u, 480 3, 004, 000 7, 510 
Lobsters............ .. .. . . . .. .. .. .. . .. . . .. .. . .. . 101, 580 7, 719 181, 688 12,965 
Shrimp................................................................. 105 5 
Terrapin .. .. . .. . .. . .. .. .. . . .. . .. . .. .. . .. .. .. .. . . 5, 844 1, 620 5, 900 1, G52 

Total. ..... 0 0 0 ... 0 0. 0 0 0 ... 0. 0 •• 0......... • -65,246, 231 4, 168, 124 [""iii15,'662 ~98, 55o 

76. Table of secondat·y products. 

1887. 1888. 
Designation. 

Quantity. Value. Quantity. Value. 
---------------------------------------------1------------------------
Oil (men baden and sturgeon oil) .........•............ gallons .. 
Fertilizer (menhaden, sturgeon, and king-crab) .......•. tons .. 
Caviare ...............•••..•.....•....•.•..••....•••. pounds .. 

186,600 
3, 593 

238, 00() 

$41, 199 
84,455 
28,200 

96, 768 $28, 514 
3, 778 76, 535 

261, 750 37, 380 

Total. ....... 0. o• ..................... o ............ o..... . .. . • • . . • . 153, 854. 142,429 



77. Table showing by customs districts the extent of the vessel fisheries of New Jersey in 1587 and 1888 • . 
Customs districts. 

No. of ves­
sels 

fishing. 
Net tonnage. 

sions, fuel, etc. 1887. 1888. I 
Value of outfit, I Number and nationality of fishermen. I 

Value of vessels. gear, provi- j Value of catch. 

1 

1887 1 1888.1 1887. I 1888. ~~~~·~-~1888 I A.me~ican, American, Total Ame~ican, l American, I Total 1 1887 I 1888 · · · · wh1te. colored. · wh1te. colored. · · · 
----~---- -- ---~--

P~rthAmboy .......••..... 1 135 153 1 1,304.81 1 1,4~1.38 1$77,:50 $90,975 :$15,375,$i6,5051 312 ...••..•••.. 312 :li 
L1ttle Egg Harbor......... 7 7 . 79.29 .9. 29 5, _oo 5, 200 1 '2, 015 1, 605 22 .••. •• .•.•.. 22 
Great Egg Harbor......... 19 17 336.46 292.97 41,400 23,700 I 4,955 I 3,210 91 ------------ i n• I 

~~ ! .......... ~. 
07L I . 65 

Bridgeton .................. 313 297 5,024.9414,836.87 340,425 320,210 60,738,57,990 I 1,2171 1 1 1,2181 
Camden................... 27 28 541.44 555.23 46,{)00 47,050 6,586 7,075 1371-----··----- 1 w 7 1 

1,155 
145 

Burlington .••••. .'.......... 1 2 13.91 1 29.32 900 1,4u0 100 I 300 I 3 , ............ , 31 . 

Total ................ '502 504 7, 300:s517,195:o6 511,375 488,535 89,769 86,685 1 1, 782 1 1, 783 --1, 726 ~----1-j-1, 727\692~175 1 581,302 

LVI I 
8 

Customs districts. 

No. of ves­
sels trans­

porting. 

1887. I 1888. 

Net tonnage. 

1887. I 1888. 

Valueofvessels.l V:alue of provi- 1 Number and nationality of crew. 
s10ns, fuel, etc. 1887. 1888. 

1887. 1888. 1887. I 1888. American, 
white. 

American, 1 Total. 
colored. 

American, 
white. 

American, 1 Total. 
colored. 

Value of pro­
ducts trans­

ported. 

1887. 1 1888. 

Perth Am boy ..••••.•••..• ·1 25 ---;::;- 278. 75 250. 26 

1

$20, 900 1$ L 7, 250 j· $1, 335 $1, 000 51 I 1 52 40 1-- ... 1...... 40 $190, 891 $172, 883 
Little Egg Harbor......... 14 10 277.35 U>8.42 24,000 17,000 1,125 875 35 ............ 35 27 ............ 27 49,700 28,671 
GreatEggHarbor ......... 23 24 47~.83 533.10 34,400 38,000 1,560 1,650 63 ............ 63 6~ 4 66 1 46,732 1 41,449 

Bridgeton................. 13 11 268.70 303.06 14,100 18,300 8751 985 49 ............ 49 44 ............ 44 22,307 15,575 

~:~~:t~~;~~ ~ :::: ·::::::::~ ·--~~- ... ~~- . -~~~-- ~~. --~~~~ ~~- . ~~·- ~~~ .. ~~·- ~~~ ..... ~~~- .... ~~~- ...... ---~~ :::::::::: :~ .. --~~- ---------~~- :::::: :::~~ :~ .. --~~- ~ -- ~~·- ~~~ ... ~~·- ~~~ 
Total .••..•••••...••. ---s8 U 1,6o2.2:Jl,5i3:0S i07,80Q 100,850 5,705~~385 --237 ----1--238 --209 ----4- -213~365~921340~ 
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78. Table showing by appamtus and species the yield of the sho1·e fishm·ie.~ of New Jersey 
in 1888, exclusit'e of the shellfish, tm·rapin, crab, and lobste'r fisheries. 

Species. 
I 

Hand lines and 
trawl lines. 

Pounds. Value. 

Haul seines. 

Pounds. Valuo. 
---------1---------

Alewives, fresh .............•... .. ... . .... 2, 469,420 $24, 152 
. Bluefish, fresh ......... 3, 654, 400 $152,775 409, 906 16, 152 
Bluefish, salted....... . . . . . . . . . . . . . . . . . . . .......... 0 •• • •••• 

Gill nets. 

l'onnus. 
I 

Value. 

243,500 $:?, 680 
300,724 15, 737 

175 

Pound nets. 

Pounds. Value. 
- - - - --

.................... ........... 
:!40, 925 $9,707 

.................. ............... 3, 500 

~~~t~!r~~~ .. g:::: :::::: ...... ~~~- . 0 00 0 - ~~ - .... 4; oiiii' .... '2iio' ::::::::::: ::::::::0 :::~:::: :: :::::::: 
Cod, fresh . . . . . . . . . • • • • 654, 500 13, 260 .•.... . ....... 0 • • • • • • • • • • • • • • • • •••• 0 • • • • ••••• • ••• • ••••••• 

Catlish, fresh .. .. .. . . . . 26, 298 l, 162 48,865 2, 270 5, 500 270 ..•....•....•..... 
Chub,fresh.................. ...... .... . . .......... . ....... . 3,625 145 .......... : ...... . 

~~~s~!{!:b~.::::::::::: ~~: ggg ~: ~f~ --so; 400 .. .. 7,- sio .................... . ........... _. _ .... . 
Flounders,fresb....... 1,667 50 57,842 3,oso ····66,"o7o· ···a;9ii4. :::::::::::::::::: 
Goody, fresh........... . .. . . . . . . . . . . . . . . . . 4, 047 202 . ..... . ... . .••...•.. . .•••......•....•. 
Hake, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 140 580 
Kingfish, fresh.~....... 16, 100 1, 127 31, 875 3, 188 ···io."42o· ..... 542· :::::::::: :::::::: 
Menhaden, fresh....... . .. . . . . . . . . . . . . . . . . 762,000 635 
Menhaden, salted ...••..•......• . ........................ . .. . 
Pike and pickerel, fresh . . . . . . . . . . . . . . . . . . . 25. 400 1, 666 
Perch, fresh . • . • . . . . . . . 850 50 465; 53'3 25, 339 
::;almon, fresh .......... .•.... . ... . .•.. . ........•............ 

6~~: ~~~ I ~~~ ~·- ~~~: ~~~. . .. ~·- ~~~ 
5, 000 400 . ............... .. 

J9.i, 641 11,429 ... 0 ... 0 ......... . 

30 13 ...... 00 00 .... 0000 
Sea bass, fresh . . . . . . . . . 530, 050 20, 904 .................. . 2, 000 100 ............... .. 
Shad, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 928, 537 54, 166 
8heepshead, fresh . . . . . 30, 8!1 2, 976 120 24 

4, 997, 527 228, 719 249, 428 11, 099 
250 50 2, 500 375 

Spanish mackerel, fresh . . . . . . . . . . . . . . . . . . . . ........ . ...... . 
Striped bass, fresh . . ... . 10, 143 1, 116 562, 417 67, 980 

22, 400 4, 480 44,750 8, 650 
106, 025 9, 303 2, 700 216 

Sturgeon, fresh .................. . ........ . ............. . ... . 3, 681, 4 5 48, 4'\3 
Suckers, fresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118, 642 4, 748 3, 000 120 ....... 0 ....... 0 . 

Sqneteague, fresh...... 623, 785 28, 011 1, 403,994 51,561 
Miscellaneous, fresh... . .. . . . . . . . .. .. . ... 25, 470 513 

50, 882 2, 298 730, 756 18, 193 
11, 660 350 116, 608 4, 242 

Total. •• 00 •• 00 ••• 5, 625, 335 225, 320 7, 410, 608 263, 766 10, 401, 829 330, 468 5, 022, 587 58,817 

Fyke nets. Total. Pots,traps,etc. ~~~ 
---------Species. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
----------1- ------ --------- ------------
Alewiv~s, fresh . • . • . .. .. . .. 4, 600 $92 ..... 00 ... 00 .. • • • .. .. • • • .. .... . 

Bluefish, fresh . • • . . . .. . . . . . . . . .. . . . .. . . . . ..................... 00 ............ .. 

Bluefish, salted ...•••.................• , . . . . . . . . • • • . . . . . . .. . . . . . . • . . . . . . ....•.. 
Black bass, fresh ......................... . ........................ 00 .......... . 

Butterfish, fresh ............................................................. .. 
Cod,fresh ........ 00 .................................................... . ...... . 

Catfish, fresh . • • .. • • . . . . . • . 38, 764 1, 654 ....................... 00 . ...... .. 

Chub, fresh 00 ............................................................... .. 

i?~~~ir~ts~- :::::::.::::::: 32, 316 .. 3," 35o· ··6os: iii7. $45; 694. ·2o,'o5o- ·$i,'5o9· 
Flounders, fresh .. . . . . .. . .. 290, 659 11, 144 ................................. . 
Goody, fresh............... ...... . .. . ............................... .. 
Hake, fresl1 ................ 00 ............ 00 ................................... . 

Kingfi.sb, fresh . .......... · ............................. . ... 00 .................. . 

Menhaden, fresh . .......... . ................ . ......... . ..•.............. . ...... 
Menhaden, salted ............................................................ .. 
Pike and pickerel, fresh ......... . .. . 
Perch, fresh .............. 133,300 "4,'i58 ' ·::::::::: :::::::::::::::::::::::: 
Salmon, fresh ........ 00.... 330 200 ................................ .. 
Sea bass, fresh ............. 00 .... . .. . ...................................... .. 

Shad, fresh . .. . . . . . . . . . . . . . . 347, 955 13, 427 ....•...........•. . ••.... . ........ 
Sheepshead, fresh .....•..•....•••.... . ... . ........•... . ....... .. ............... 
Spanish mackerel, fresh .................................... 0000 ............... . 

Striped bass, fresh......... 57,837 5, 789 ................................. . 
Stnrgeon, fresh . . . . . . . . . . . . . ................ . ...•.•............................ 
Suckers, fresh ......................... . .................................... . 
Squeteague, fresh.......... 35, 686 1, 261 00 ............................... . 

Miscellaneous, fresh . • • • • . . .. . . . .. . .. .. . .. . .. . . . . . .. . . . .. ...... 00 ............ .. 

2, 717, 520 
4, 605,955 

3, 500 
139 

4, 000 
651, 500 
119,427 

3, 625 
43, 500 

773,845 
416, 238 

4, 047 
12,140 
58,395 

5, 070, 120 
22, 400 
30,400 

795, 324 
360 

532, 050 
6, 523,447 

33, 711 
67, 150 

739, 12~ 
3, 681, 475 

121, 642 
2, 845,103 

153, 738 

$?6, 924 
191,371 

175 
25 

200 
13. 260 s; 356 

145 
1, 350 

60,467 
18, 23R 

202 
580 

4, 857 
7, 890 

320 
2, 066 

40, 976 
213 

21,004 
307, 411 

3, 425 
13, 150 
81,404 
48,453 

4, 868 
101, 324 

5,105 

Total. •••••.•.••••••. 941,447 41,075 608,017 45,694 20,050 1,599 30,032;873 966,759 

• 
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79. Table showing the extent of the menhaden industry of New Jersey. 

Designation. 1887. 1888. 

-----------------------------------------------1----- -- ------
Number of factories in operation ....•........•••...•••••.•.•..........•.•..... 

Value of factories ...•....•••..............•••.•••.•..••••.••.....•....... 
Amount of cash capital. ................................................. . 

Number of shoresrnen employed ............................................. . 
Number of dshermen employed ................................ .. ............. . 
Number of steam vessels employed ........................................ . 

Net tonnage ............................................................. . 
Value ... . .......•••.•...... ---------- ...... ······ ···· · ........... ·••· · · ·· 
Value of outfit ............... . ........................................... . 

Number of sailing vessels employed in fiRhing .............................. . 
Net tonnage ............................................................ " ' 

' Value ............................ .......... ............................ .. 
Value of ~u.tfit ............. _. .... ·---~: .... ....... -.~----- ................ .. 

Number of sa1hng vessels employed as carryaways ..................... .. 
Net tonnage ..................................... -.. ....................... . 
Value .................................................................. .. 
Value of outfit . .......................................................... . 

Number of menhaden handled . .......•••• . ..................•.........••..... 
Value to fishermen ........................................................ . 

Number of gallons of oil made ............................................. .. 
Value as sold ........................................................... .. 

Number of tons of scrap produced .......................................... . 
Value as sold ............................................................ . 

PENNSYLVANIA. 

8 
$89,800 
$57,300 

116 
139 

5 
186.70 

$47,500 
$8,250 

6 
116.79 
$4,800 
$6,830 

10 
126.21 
$6,650 

$710 
27, 915, 000 

$:31,265 
176, 600 
$38,899 

2, 243 
$47,455 

7 
$73,800 
$49,000 

92 
110 

3 
114.25 

$27,000 
$f, 950 

6 
120. 96 
$5,800 
$5,750 

!) 

105. 77 
$6, ~50 

$650 
27, 25:?, 000 

$30, 512 
86,768 

$26,214 
2, 478 

$41,035 

The data given for this State include, besides the salt-water fisheries, 
the figures for the Susquehanna River as far as York and Lancaster 
Counties, and the Delaware River to the limits of commercial fishing. 

There has been a phenomenal increase in some branches, especially 
in the vessel .fishery. In 1880 11 vessels were credited to tl1A State, 
and these were employed only in the fishery for sea bass; in 1888 
there were 81 vessels engaged in different branches, including sea bass, 
menhaden, and oyster, a very prominent feature at present being the 
large number of vessels composing the oyster :fleet. 

While the number of persons employed has increased from 552 to 
2,011, the improvemenL is most marked in the item of capital invested, 
which is tenfold more than in the census year, as follows: $119,801 in 
1880 and $1,227,166 in 1888. It is probable that this showing is due to 
some extent to the fact that the canvass for 1888 included cash capital 
and other property invested in the wholesale fish trade, of which it is 
not apparent that account was taken by the census. But even if cash 
capital antl shore property be omitted from consideration, there is still 
an increase in value of more than 200 per cent. 

The value of the catch llas increased nearly 300 per cent., while the 
quantity has advanced from 1,680,000 pounds in 1880 to 12,900,670 in 
1888, the latter figure including 7,611,200 pounds of menhaden. Two 
steamers belonging to thi~ State engage in the menhaden fishery, but 
land thei.r catch in New Jersey. There was uo menhaden fishery from 
Pennsylvania in 1880. 

The mackerel, cod, and haddock credited to Pennsylvania were taken 
by the schooner Roulette of Philadelphia, which fitted from and marketed 
her catch at Boston, Massachusetts, 



• 
334 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

80. Table of persons employed. 

How engaged. 181!7. ~~ 

In vessel fisheries................................................................ 442 500 
On transporting vessels . . . . . . . . . • . . . . • . . . • . . . . . . . . . . . • • • • • . . . . . . . • • • . . . . . . . . . . . . 24 29 

~ .. ~~:;:h::~:::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::: \-·~ -~ 
*Including 270 persons in 1887 and !!67 in 1888, who are to be classed as semi-professional. 

• 81. Table of appamtus and capital. 

1887. 1888. 
Designation. 

No. Value. No. Value. 
---------------------------------------------1------l---------------------
Vessels fishing*............................................. 67 

Outfit ..................•....................••............•..... 
Vessels transportingt. .•.... ...... ...... .......... ....... ... 6 

Outfit .......................................................... . 
Boats........................................................ 369 

$155,950 
21,096 
8,400 

375 
14,845 

A ppa~atus of capture-vessel fisheries: 
Purse seines. .. . . . . .. . . . • . . . . • . .. . . .. . • • . . • . . .. .. . . .. . . . . 4 2, 000 
Gill nets .................................................................... . 
Lines and trawls......................................... . . .. . . . . 259 
Dredgesandrakt>s................................... ... 358 7,140 

Apparatus of capture-shore fisheries: 
Seines................................................... 85 
Gillnets .................... -........................... 190 
Fyke nets, drop fykes, etc............................... 1, 947 
Lines ......................................................... --. 
Baskets . .. .. .. .. .. .. .. .. .. .. .. .. . . . . .. .. .. . . .. .. . . .. .. .. 262 
Dip nets................................................. 86 

Shore property ..................................................... . 
Cash capitaL ........................ -~·--· ......................... . 

6, 3'18 
18,670 
4, 391 

154 
2, 470 

175 
395,175 
G90, 000 

72 $156,000 
23,470 

9 11,350 
450 

374 15,120 

4 2, 200 
8 80 

310 
384 7, 680 

90 6, 600 
182 19,000 

2, 077 4,651 
160 

262 2, 470 
86 175 

380, 450 
597,000 

~tal mvestment............... •• • • • . . .. . . .. • •• .. . . .. . . . .. .. . . 1, 227, 498 . • .. • .. . 1, 227, 166 

*Tonnage in 1887, 1,700.24; in 1888, 1, 793.34. t Tonnage in 1887, 113.33; in 1888, 190.20. 

82. Table of proclucts by vessel and shore fisheries. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 
------------------------------------------1----------------------------
Vessel fisheries: 

Bluefish . .. .. . . . . . . .. .. . .. .. • • • .. • .. . • • .. • . . .. .. . . .. . 30, 000 $1, 350 ........... . 
Cod .. ,. . . . • .. .. . . . .. . .. .. .. . .. . .. . .. . . • • • . • . . .. .. .. .. 30, 150 603 20, 900 
Haddock............................................ 28,184 563 20,766 
1\lackerel............... ... .. .. • . .. .. .. • • .. .. • • . .. . .. .. . .. . . .. . . . . . . . . . . .. . 28, 000 
Mackerel, salted..................................... 150,000 9, 000 124,000 
Menhaden........................................... 2, 794, 800 4, 675 7, 611,200 
Perch . . . . . .. .. . .. . . . • .. .. .. . .. . . . .. . . .. .. .. .. .. .. .. . .. .. . . . .. . . . . . .. . .. . .. 7, 000 
Sea bass ................................... ~......... 665, 750 22, 750 738, 505 
Stnped bass .. . .. .. . .. . .. .. .. .. .. . .. . . . .. .. . . .. . .. . .. .. . .. . . .. . .. . . .. . .. . . . 40, 000 
Oysters.............................................. 1. 565, 879 183, 168 1, 592, 171 

------- ----- ·-----
Total ......................................... . 5, 264,763 222, 109 10,182,542 

=-·= ----- ====== 
Shore fisheries: 

Alewives .......................................... .. 
Alewives, salted ................................... . 
Black bass ........................................ .. 

452,085 4, 910 536, 157 
89,400 2,180 117, 000 

7, 280 728 7, 680 
Uarp ............................................... .. 
Catfish ............................................ .. 

5, 2CO 260 5, 500 
224,452 10,262 226, 756 

Eels ................................................ . 209, 285 9,134 213,185 
Perch ............................................... . 10, 600 530 11, 200 
Shad .............................................. .. 1, 423,952 76,175 1, 387, 200 
St11rgeon .......................................... .. 

~!~~::a ~~d -~~li~t: ::::::::::::::::::::::::::::::::: 
61,250 700 63, 000 
14,400 1,440 19,100 

130, 067 4,428 129, 150 
Wall-eyed pike .................................... .. 2. 000 200 2, 200 

---------------
Total ......................................... . 2, 629,971 110,947 2, 718, 128 

=== ---~= 

$418 
415 

2, 520 
7, 861 

15,359 
563 

35,302 
2, 400 

165,339 
-----

230, 177 
-----

5, 635 
2, 730 

768 
275 

10,349 
9, 300 

56\J 
76,942 

720 
1, 910 
l, 418 

220 
----

113,827 
=~ 
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8:;>., Table of products by vessel and shore fishe1'ies-Continued. 

Species. 
1887. 1888. 

Pounds. Value. Pounds. Value. 

Total vessel and shore fisheries: 
.Alewives...... . •. . .. . .. . . . . .. . .. .. • • • • . .. • • • .. • • .. . . 452, 085 $4, 910 536, 157 $5, 635 
.Alewives, salted..................................... 89, 400 2, 180 117, 000 2, 730 
Black bass........................................... 7, 280 728 7, 680 768 
Bluefish .. .. .. .... . . . .. .. • .. .. .. .. .. .. .. .. .. .. .. . .. . . 30, 000 1, 350 .................... .. 

2:~E8i;:::::::::::::::::::::::::::::::::::::::::::::: 22~:~gg 1oJ~g 22~: ~~g 10, 5lg 
Cod.................................................. 30,150 603 20,900 418 
Eels . .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. . .. . .. .. .. . .. . .. . . . 209, 285 9, 134 213, 185 9, 300 
Haddock . .. . .. .. . .. . .. .. .. .. .. .. .. .. • • . .. .. .. .. .. .. . 28, 184 563 20, 'i66 415 
Mackerel.... . . . .. . . . .. . . . . .. • • • • • • .. .. .. .. .. .. . .. • .. .. .. .. . .. . . . . . . . . .. .. . 28, 000 2, 520 
Mackerel, salted . .. .. . . .. .. .. . .. .. . .. .. . .. .. . .. . .. . . 150, 000 9, 000 124, 000 7, 861 
Menhaden........................................... 2, 794,800 4, 675 7, 611,200 15,359 
Perch .. . . .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. . . . 10, 600 530 18, 200 1, 123 
Sea bass .. .. . . .. .. .. .. .. .. . .. . .. . .. . .. . .. . .. . .. . .. .. . 665, 750 22, 750 738, 505 35, 302 
Shad................................................ 1,423, 952 76,175 1, 387,200 76,942 
Sturgeon . .. .. . .. .. .. .. .. .. .. . .. . .. .. . .. .. .. . . .. . . .. . 61, 250 700 63, 000 no 
Striped bass......................................... 14,400 1, 440 59,100 4, 310 
Suckers and mullet.................................. 130,067 4,428 129,150 4, 418 
Wall-eyed pike ................... ~.................. 2, 000 200 2, 200 220 
Oysters ............. · ................................. 11, 565, 879 183, 168~~2 171 _165, 339 

Total...... . .. . .. .. . • • . . . . . . .. • . • . . • . . . • • . . . . .. 7, 894, 734 I 333, 056 12, 900, 670 I 344, 004 

83. Table slwwi1•g by appa1·atus and species the yield o_f the shore fisheries of Pennsylt•ania 
in 1887 and 1888. 

1887. 

-------
Gill nets. Seines. Fyke nets. Lines. 

Pots, dip 
nets, and Total. 

traps. 
Species. -----

"' 
.,_; riJ .,_; .,_; .,_; 

'0 ~ "' ~ '0 al "' ~ "' ~ '0 a) 
>:l 

~ 
~ ::l s:l ::l >:l ::l >:l ::l s:l ::l 

::l ::l <a l=l t; ::l ~ ::l ~ ::l t; 0 0 0 0 0 0 
~ p. ~ p. ~ p. ~ p. ~ p. ~ p. 

------1------------- --------------
.Alewives........ 218, 335$2, 710::33, 750$2, 200 .... .. . . . .. .. . .. • .. .. .. . ... .. .. . • .. . 452, 085 
.Alewives, salted. . . .. .. .. . . .. . .. 89, 400 2, 180 . .. .. • . .. .. .. . .. . .. . . . . . .. .. .. . . . . . 89, 400 
Black bass ................................................ 7, 280 $728 ....... ..... 7, 280 
Catfish .. . .. .. . .. 1, 600 80 86, 520 4, 326112, 720 $4, 96! 23, 612 892 .. • .. • . .. . .. 224, 452 
Carp.... .. .. . . .. . . . . .. .. . .. .. .. . .. .. . . . .. . .. . .. . .. . .. .. .. .. .. .. . .. . . 5, 200 $260 5, 200 
Eels ......................................... 21,6051,32812,680 806175,0007,000 209,285 
Perch .. .. ....... . .. . .. . .. ...... 10,000 500 ....... ...... 600 30 . ..... . .. • .. 10, 6UO 
Shad ............. 1, 058,020 56,102 365,932 20,073 .................................... 1, 423,952 
Striped bass . .. .. .. . .. .. .. . .. .. . 11, 900 1, 190 .. • • • • . . .. • .. 2, 500 250 . .. • .. . .. • .. 14, 400 
Sturgeon........ 61,250 700 ....... ...... ....... ...... ...... ..... ....... ..... 61,250 
Suckers.......... .. . .. .. .. . . .. .. 85, 000 3, 400 32, 067 768 .. .. • . . .. . . 13, 000 260 130, 067 
Wall-eyed pike .. .. .. . . .. . . . .. . . .... •. . ... . .. .... . .. .. .. .. 2, OOI.l 200 .. .. . .. . .. . . 2, 000 

1888 • 

$4-,910 
2,180 

728 
10,262 

260 
9,134 

530 
76,175 
1, 440 

700 
4,428 

200 

.Alewives........ 227, 40'i $2, 835 308, 750 $2, 800 ....•• ·I--.... . . . . .. .. . .. . .. . . . . .. . .. 536, 157 ~5, 635 
Alewives, salted ................ 117,000 2, 730 ....... ...... .... .. .. .. . ....... ..... 117,000 2, 730 
Black bass....... .. .. . .. .. . . . .. . .. . . . .. .. .. .. . .. .. .. .. .. .. 7, 680 $768 .. .. .. • . .. . . 7, 680 768 
Catfish .. .. . • . . .. 400 20 88, 000 4, 400 112, 240 $4, 935 26, 116 994 ........ -.. . 226, 756 10, 349 
Carp...... . . . • . .. .. . .. .. .. .. .. . . .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. __ .. .. . 5, 500 $275 5, 500 275 
Eels............. .. .. .. • .. .. .. .. ... . . • . . . .. .. 23, 605 1, 42812, 1)80 772 177, 500 7, 100 213, 185 9, 300 
Perch .......................... 10,300 515 .... • .. ...... 900 45 . ... • . • . •• .. 11, 200 560 
Shad ............. 1, 027,608 54,656 359,592 22,286 .................................... 1,387, 200 76,942 
Striped bass..... .. . .. .. . . .... .. 16,500 1, 650 ............. 2, 600 260 ... .... .. • .. 19, 100 1, 910 
Sturgeon .. . .. .. 63, 000 720 . .. • .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. • .. .. . .. . .. . .. 63, 000 720 
Suckers .. . .. . . .. .. . .. .. .. .. . . .. 83, 750 3, 350 32, 400 808 .. .. . . .. .. . 13, 000 260 12£, 150 4, 418 
Wall-eyed pike ........................................... 2,200 220 ....... ..... 2, 200 220 

-----------------------------
Total ...... 1, 318, 415 58, 231983, 892 37, 731/168, 245 7, 171 51, 570 3, 059 196, 000 7, 635 2, 7lt:, 128 113, 827 
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DELAWARE . 

.All the commercial fisheries of this State are included in the tables. 
There has been little or no change in the general fisheries of Delaware 

since the census year, except in the oyster industry, in which there has 
been a remarkable decline, all the more noticeable because•ofthe increase 
in this fishery in New Jersey, on the opposite side of Delaware Bay* 
The oyster yield in 1888 was 41,855 bushels; in 1880 it was 300,000 
bushels, or about seven times as large . 

.A limited menhaden industry has been developed in recent years; 
two factories have been built by Connecticut capitalists at Lewes; these 
have been supplied by four or five fishing steamers hailing from Con­
necticut ports; their catch has necessarily been credited to the locali­
ties where they are owned. The shore industry and the output of the 
factory are assigned to Delaware, where they properly belong. 

84. Table of persons e·rnployed. 

How engaged. ''"· I 1888. 

g~ ~;?~~ffo;~i~s;~e~~~i~: :::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~ ~~ 

8~ ~'~::~:~~:~~.~~: ~~::::: ::::::::::::::::::::::::::::::::::::::::::::::: ·1--~~--~ 
85. Table of apparatus and capital. 

1887. 1888. 
Designation. 

Number. Value. Numl>er. Value. 
--------,-------------1---- --------· ----
Vessels fishing* ...............................•...... -.. 22 

Outfit ......................................................... . 
Vessels transporting t. .. . . . . .. . .. ........... .. . . . . . .. .. . 17 

Outfit ............................•.............•............... 
Boats.................................................... 1, 021 
Apparatus of captnre-vessel fisheries: 

Seines . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1 
Dredges and tongs_................................. 107 
Lines................................................ 8 

Apparatus of capture-shore fisheries: 
Seines............ . . . ...... ...... .....• .....•. .. . . . . 229 
Gill nets...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 429 
Pound nets.......................................... 10 
Fyke nets........................................... 698 
Lobster and eel pots.......................... ... .. . 1, 237 
Cast nets, hoop nets, and dip nets.................... 76 
Crabbing and terrapin outfits....................... 215 
Tongs and rakes.................................... 145 
Lines ........................................................ . 
MiscellaiJeous apparatus............................ 58 

Shore property, factories, etc ...............•.....•..........••.... 
Cash capital .........................•.•....•..•••..•........... -

$24,025 
1, 1l7 

26, 800 
645 

38,495 

20 
2, 059 

4 

12,254 
46, 140 

750 
1, 813 
1, 129 

221 
113 
685 
88 

113 
49, 790 
40, 500 

26 $25, 100 
1, t\87 

17 19,450 
5!10 

1, 019 38, 800 

.......... 1 ........... . 

142 2, 773 

229 
1, 454 

11 
720 

1,167 
77 

217 
146 

61 

12, 101 
46,101 

750 
1, 864 
1, 056 

228 
112 
694 

99 
119 

49,980 
30, 500 

Total capital .....•..••.•..................•...•............ ·J 246, 761 ......... . 232, 004 

* Tonnago in 1887, 258.44; in 1888, 321.8i. t Tonnage in 1887, 446.35; in 1888, 3~5.29. 

H-'fhe difference in the results of the oyster fishery in the two States is ascribed to 
the varying methods of collflncting the industry. In Delaware the fishermen have 
depended chiefty upon the crops from the natural beds, while in New Jersey a large 
amount of artificial planting is doue each season. 
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86. Table of products. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 

Fish. 
Alewives ....................................... . 1, 149, 955 $12,598 941,986 $10,925 
Catfish ........................................ .. 
Croakers ....................................... . 

91,219 5, 804 92,406 5, 877 
121,972 4, 792 97.887 3. 728 

Eels ........................................... .. 
l<'lounders ..................................... .. 

436,506 22,887 432, 613 23,160 
27,455 989 22,930 805 

King:fish ........................................ . 
Menhaden ..................................... .. 
Mullet . ................•...............•......... 

17,750 888 22,400 1,120 
227,902 1, 588 224,765 1, 598 
17,025 440 16,760 43!! 

Perch ........................................... . 
Pike . ........................................... . 
Sea. bass ........................................ . 

256,798 15,364 242,868 14,917 
26,268 2, 073 25,389 2, 031 
4, 400 192 1, 560 7H 

Shad ........................................... .. 1, 270,492 47,629 1, 389, 216 51, 9!)9 

~~~~~d'b~:;~~ ~: ~~:: :~::~: ~:::::::: :::::::::::::: 
Sturgeon ...................................... .. 
Suckers ......................................... . 

2, 377,299 15, 9v8 2, 451, 7a1 16, 472 
116,061 12,048 116,433 11, 71!9 

2, 824,650 25,051 2, 800,350 :!8, 132 
5,110 306 5, 050 296 

Miscellaneous* ................................. . a, 195 110 a, 011 91 

Shellfilh, crustaceans, etc. 
Clams .......................................... .. 
Crabs, harcl·shell ............................... . 
Crabs, horse-spoe ............................. .. 
Crabs, soft-shell .....•.......•.............•..... 
Lobsters ....................... . ................ . 

12,500 2,139 12,820 2, 209 
7, 766. 123 7, 033 111 

864,000 864 816,000 816 
197,802 18,034 144,560 11,343 

39,000 910 3!J,OOO 910 
Maninoses ...................................... . 350 31 350 31 
Oysters ......................................... . 275,100 17,526 292,985 17, 920 
Shrimp ......................................... . 
Terrapin ....................................... . 
Turtle .......................................... . 

900 450 !J20 460 
20,484 2, 037 20,577 1, 972 
4,100 318 4, 335 325 

------------------
Total ..................................... . 10, 39e, 059 211,099 10,225,941 209,553 

* Include11 bluefish, sheepshead, carp, sunfish, bitterheads, etc. 

87. Table of secondary products. 

1887. 1888. 
Designation. 

Quantity. Value. Quantity. Value. 
--------------------1·----- ----------- --------

Caviare .................................... pound a •. 
Oil ......................................... gallons .. 
Fertilizer ..................................... tons .. 

178, 000 
232,300 

3, 000 

$18,512 
61,829 
57,030 

183, 000 
153,870 

1, 820 

$26,352 
48,572 
30, 700 

Total ..................................................... . 137,371 ........... . 105, 62L 

88. Table showing by SJJecies the products of the vessel jishaies of Delawa1·e. 

1887. 1888. 
Species. 1-------:-------1-- --------

Pounds. Value. Pounds. Value. 
---------~--------------1--------------------

Prrch . .. . . .. . . .. . .. . .. . . .. .. .. .. .. . .. .. . .. .. .. .. .. .. . . .. . . . . 200 $12 ................... . 
Sea \>ass .. .. .. . .. . .. .. .. .. .. .. .. . .. • .. .. .. .. . .. .. . .. .. .. . . • . 8, 50C 340 ................... . 
!'triped bass................................................. 200 12 .................. . 
Oysters ...................................................... 210,245~~187 286,3631 $28,233 

Total.................................................. 219,145 23, 551 286,363 28,233 

H. Mis. 274-22 
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89. Table showing by apparatus and species the yield of the shore jishe1·ies ef Delaware 
18~7, exclztsive of the shellfish, crustacean, and reptilian fishcJ•ies. 

Gill nets. Haul seines. Pound nets. 
Species. ---·- -- - · -

-----------I·-Poun_<l_s_. _
1 
__ v_a_Iu_e_._ Ponnd~~ -v_a_I_u_e_. _

1 
__ r_o_u_n_<ls_._\

1 
~alue. 

Alewives................... 721,373 $6,556 424,442 $5,983 
Catfish . . . . . . . . . • . . . . . . . • . . . 3, 050 160 19, 500 1, 194 
Croakers . • • • . . . . . . . . . . . . . . . 84, 950 3, 816 45, 022 97ii 
Eels . . . . . . . . . • . • • . . . • . • . . . . . .. . . . . . . . . . . . . . . . . • . . . . . 47, 780 4, 019 
"Flounders . • . • . • . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . 26, 875 955 
Kinj:ttlsh . . .. . . . . .....•. .. . . 17,750 888 ...••.....•..••........ 
Menhaden . . . . . . . . .••... .. . 162,219 1, 128 58, 180 231 
Mullet. . . . • • • . . . • . . . . . . . . . . . 13, 825 327 9, 333 311 
Perch.... . . . . . . . . . . . . . • . . . . . 121, 881 8, 085 118, 406 6, 512 5, 713 
Pike . . • . . • • • • . • • . . . . . . . . • . . . 20, 487 1, 667 4, 831 330 
Shad . . . . . . . . . . . . . . . . . . . . . . . 1, 103 744 42, 850 153, 868 4, 431 
Rqueteagne................. 43, 752 1, 976 2, 309, 047 13, 302 
Striped bass . . . . . . . • . • . . . . . . 45, 400 5, 967 62, 341 5, 054 4, 867 
Sturgeon.................... 2, 824, 650 25, 051 
suckf'rs...... ...........•. 1,2oo 86 ······a,"9iii' ........ 22o· .::::::::::::::::::::::: 
Miscellaneous* . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 500 50 215 11 

~rotal .....•.....•..... 5,164,2sl-98,557 3.286.0351-43."568 -~295· -l.m 

Species. 

Alewives ..•................ 
Catfish ......•.....•••.•.... 
Eels ...........•....•........ 
Mullet ....•..•...•.•..••••.• 
Pet·ch ....•...•.....•...•.... 
Pike .........•.............. 
Sea bass ..•.••....•...••... 
Shad ....................... . 
Striped bass ............... . 

Total ............... .. 

Species. 

Fyke nets. 

Pounds. 

740 
36, 618 
9,432 
1, 070 

10,498 
950 

1, 400 
2, 000 

950 

63,658 

Lines. 

Pounds. 

Value. 

$19 
2, 370 

482 
26 

553 
76 
42 
70 

106 

3,744 

Value. 

Pots. 

Pounds. Value. 

129,144 8, 077 

Minor forms of ap­
paratus. 

Pounds. Value. 

Spears. 

Pountls. Value. 

2!4, 850 

Total. 

Pounds . Value. 

.Alewives........................................... 3,600 $100 1,150,155 $12,658 
Catfish .. . .. . . .. . . .. . . . . . .. . 8, 322 $540 20, 528 1, 220 91, 218 5, 804 
Croaker11 ...•... .. .. •... •• .. . . ... . . . . . . . .. . . . . ...... . . . .. . .. . . . . ...••. ... . .. 129,972 4, 79'! 
Eels . . . . . . . . . . . .. • . . . . . . . . . . 5, 000 500 . • . . . . . . . . .. . • • • • • . . • . . . 436, 506 22, 887 
Flounders . . • . . • . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580 34 27, 455 91!-9 
Kingtish . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . • . • • • . .. . . . 17, 750 8b'8 
Menhaden .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. • • .. . . . . . . .. . . . . . . . • . • . . • . . 220, 399 1, 359 
Mullet.................. . . . . . . . .. . . .. . . . .. . . . .. . . . . . 300 5 24, 528 669 
Perch....................... . . . .. . . .. . .. . .. . . • ... . .. 300 6 256,798 15,364 
Pike........................ . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 26, 268 2, 073 
Sea bass .. .. . . . . . . . .. . . . . . . . 3, 000 150 . • • . • . • . .. . . .. • • • .. . . . . . 4, 400 192 
Shad........................ . . . •• . . . . . . . . .. . . . ... . . . 10, 880 278 1, 270, 492 47, 62!1 
Squeteagno................. 24, 500 630 . . • • . . .. . • .. .. • . . . . • . . . . 2, 377, 299 15, 908 
Str·ipe<l bass................ 2, 383 286 100 10 t16, 041 12,087 
Sturgeon .. .. .. . . . . . . . . .. . .. . . . • . . . . . . . . . . . • .. . • . . . . . . . . . . . . . . . . .. . . . . . . . . . . 2, 824, 650 25, 051 
Suckers..................... .... . . .. . . . . .... .. ...... . . .. .. .. . . . . ..•••• ... ... 5, 110 306 
Mis<•ellaneou!l * . .. .. . . .. . • . . 500 50 . • • • • • . . . . .. .. • • • • . . . . . . 3, 215 ll1 

Total ................. ~705 --2, 156 -36, 288 ~--1, 653 8,982, 256---168,767 

*Includes bluefish, sunfish, black bass, sheepshead, carp, and other minor species. 
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90. '.."able slwwiug by apJ;amtus and S]JCCi£'s the yidd of the shore fishtrie~ of DelawaJ'e in 
1888, exclttsive of the shellfish, crnstacean, and reptilian jisht1·ies. 

Gill nets. Hau 1 seines. Pound nets. Fyke nets. 
Species. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Valtte. 
----------1-------------- ---------- ---
Alewives ................. ·1 549, 872 $5, 295 389, 669 $5, 530 .. .. .. . . • . .. • .. . .. 745 $~0 
Catfish .. . . . .. . • .. .. . . .. .. . 3, 050 160 15, lGO 98:! 3, 000 $300 38, 60~ 2, 490 
Croakers.................. 65,453 2,878 32,434 850 ................. . .......... __ __ 
Eels .. .. .. .. . . . . .. .. . . . . . .. . . .. . .. . .. .. . .. . .. 50, 830 4, 253 .. .. . .. . .. .. . .. . .. 10, !?50 500 
Flounders . .. .. . .. .. .. .. .. . 930 !iO 20, 000 715 .. .. . .. . .. . .. .. .. . 2, 000 40 
Kingfh!h ... .............. 22,400 1,120 ...... . ............................................. .. 
Met.haden . .. ....... .••.•• 157, 39!> 1, 093 59, 500 245 ................................... . 
Mullet..................... 12, 860 316 10, 550 355 .. • .. • . . .. .. . . .. .. 600 18 
Pnrch .................. . .. 111,050 7,630 12~,478 6,756 1,850 136 7,190 389 
·Pike . .. .. . .. .. .. .. .. .. . .. 20, 191 1, lill7 4, 345 296 . . • .. .. • .. .. .. .. .. 850 6!-! 
~llad ...................... 1,217,0:72 46,444 169,98! 5,116 ......... .. ....... 2,480 86 
~qt~eteague................ 26,492 1,2!4 2,410,139 14,736 ........................ _., ...... .. 
Stnpell bass .. • . .. • . .. .. .. 43, 574 5, 731 l.i4, 983 5, 162 5, 000 560 375 39 
Sturgeon ................. 2, SOU, 350 28, 132 ................. . ................ .. 
Sue kcrd .. . .. .. .. .. .. .. . • .. 1, 200 86 3, 850 210 .. .. • .. .. . .. • .. .. . .. ............... . 
Miscellaneous*...... ..... .......... ........ 2,!;18

1 

5l 217 11 ................ .. 

TotaL .............. _5,03l,Bii2jill.876 ~«o 45,'25710,iiii1jl.007 63,'092~-3:650 

Pots. Spears. Lines. Minor forms of 
apparatus. Total. 

Species. 

Pounds.IValue. Pounds.j Value. Pounds. Value. Po~nds. Value. Pounds. Value. 
----11---1--~----,----------~--

Alewivos ............................................. .. ......... 12, 500 $80 942,786 $10,925 
Uatfit~h . ................................ ... ...... 8,422 $520 24,1721,425 92,406 5,877 
Croakers ................ !............... .. ..................................... 97,887 3 728 
Eel~ ... .. .. .. . .. 114,6331$7,819 251, 700 $10, OG8 5, 200 520 .. .. .. .. .... .. 4a2, 613 23: HiO 
l<'louuders .. .. .. .. • .. .. .. .. . .. .. .. • .. .. .. .. . .. . .. .. .. .. . .. .. .. . .. .. .. . .. . .. . .. .. 22, 930 805 

w~~~1~~~~~::::: ::::::::: ~:::::: ::::::::: :::::::: ::::::::: ::::::: ::.:~~~: ..... ~ 2!~:i~~ ~:~~g 
fi~~:·~~:: :::::: ::;::: ::: :::::: : ::; :::: ::::::: ::;:;~ :::: ;; ;;, ::~ ::: ~;: 1, ::t !~ :~: :u 
Squeteague . ............................. ,.. .. . . .. 15, 100 I 442 ........ I ....... 2, 451, 731 16, 452 
~triped bass.... ......... ....... ......... ...... .. 2, 383 286 100 10 116,415 11,788 

~~~::,~;.-.14~g~:~:l~l~l~~~~~:4,;~1~ ~~~~ 
*Includes bluefish, sunfish, black bass, sheepshead, carp, and other minor species. 

91. Table showing the extent of the menhadenindust1·y of Delaware. 

Designation. 1887. 1888. 

----------------------------------------------------------1-----------------
Number of factories in operation ................................ . .......... .. 

Value of factories ..................................................... .. 
Amount of cash capital. ................................................. . 

Nnm ber of shorcsmen. employed ........................................... .. 
Number of fishermen employe<L ............................................. .. 
Number of steam vessels employed .......................................... . 

Net tonnage ............................................................. . 
Value ....................... , .......................................... .. 
Val no of outfit .......................................................... .. 

Number ofmenl1aden handled ................... . .......................... . 
Value to fisbetmen ....................................................... . 

Nurnbt•r of gallons of oil made ............................................... . 
Value as t~ohl ........... . ................................................ . 

Number of tons of scrap produced .......................................... .. 
Value as sold ............................................................ . 

2 
$43, 300 
$40,000 

88 
107 

5 
368.11 

$49, 000 
$8,400 

34,460, 000 
$~6. 521 
232,300 
$61,829 

3, 000 
$57, 030 

2 
$43,500 
$30,000 

88 
8t 
4 

305.57 
$41,000 
$6,900 

24,000,000 
$32,940 
153,870 
$48,572 

1, 800 
$30,700 
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MARYLAND. 

All of the commercial fisheries of the State, with the exception of 
those of the Potomac River, are included in these tables. Reliable 
figures show 777 persons to have been engaged in the fi'sheries of this 
omitted region in 1888. They had boats and apparatus valued at 
$70,890, and took products to the value of $320,24:~, chiefly oysters and 
auadromous fish. These items do not enter into the tables. 

Maryland now, as in 1880, leads all other States in number of persons 
employed, .3howing an increase since that year of more than 5,000. It 
is next to Massachusetts in capital invested, and the fishing fl~et is 
much larger than that of any other State; but owing to the decadenc·e 
in the oyster industry, the most important fishery in the State, the value 
of its products shows a considerable decline. In some fisheries there 
has been a gratifying increase, and in a few cases a remarkable ad­
vance. One very striking instance of this kind is the pound-net fish­
ery. In 1880 there were reported only 83 pound nets, but in 1888 there 
were 599 in operation, not including the Potomac River, where there 
were over 100 more. There has been a large ad vance in the yield of 
shad, nearl.v 2,000,000 pounds more being taken in 1888 than in 1880. 
Nevertheless, the State has lost rauk in this branch; in 1880 it headed 
the list, but now holds only fourth place. 

92. Table. of pm·sons employed, 

93. Table of appa1·atus and capital. 

1887. 1888. 
Designation. 

Number. Value. Number. Value. 

"'Tonnage in 18871 23,65Q.lO; i~ 1~88 1 23,?!2.!l8. 
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94. Table of products by vessel and slwre fisheries. 

Species. 

V•~ssel fil'lheries: 
Bluelii!h ......•.............••..................••• . 
Menhaden ...•••...•.........•.....•...•........... 
Sea bass ................••.•..............•••...... 
Spanish mackerel. •.••..••....••••..••••....... . ... 
Oysters .......•.•.....••........•.•............... . 

1887. 1ess. 

I>ounds. Value. Pounds. 

1,000 $10 1,200 
22,448, 400 43, 639 24,473, 280 

185, 000 7, 000 150, 672 
475 95 500 

28,475, 251 1, 487, 400 31, 3:i0, 66!) 

Value. 

$-!5 
52,678 
6,170 

100 
], 666, 5t5 

Total ..•.•••••••..•.......••.....•.•......... 51,110,126 1,538,174 55,9iu,321 1,7:!5,538 

Shore fisheries: 
Alewives .....•...•.•.......••••...•....•.......... 
Alewives, salted ...•......•..........•...•........ . 
Alewives, smoked .................•••••..•........ . 
Bluefish ..•....................•.........•......... . 
Catfish .•••.•.....................•................ 
Eels ...... ........•............•............•..••.. 
Fhtfish aml flounders . . .......................... . 
Menhaden .......•.••.......... . •................. 
Men had en, salted ................................. . 
Mullet and suckers ...........................•.... 
Perch, white ......•... ............................. 

~?'~~: :_e_l~~~: _- _-: _- _- _-: _- _- _-: _- _- _-: _- _- _-: ~::::::::::: ~: :: : ~ 
Sea bass .•............••....•..••....•..••••..•.... 
Shad .....................................•......... 

~~:~y:~~~~k~~~i:: :·:::: :::::::::: ~: :::::::~~::::: 
Spots and croakers .... . .........•...•............ 
Squeteague ...........•..............•...•........ . 
Squ~teague, salted ......•.........••.•..••.•....... 
Striped bass .•.....•.•........••......••........... 

~~~if:~~::.-::::::.-_.::::: ::: ~:: ::::::::::::::::::::: 
Miscellaneous fish ... . ...............•......•.•.... 
Clams (Venusmercenaria) ...•••.................. 
Oysters .... . ............................ . ......... . 
Crabs, hard .......................... . ............ . 
Crabs, soft .....•.••....... .. ....................... 
Shrimp . .....................•.... . ... . ............ 

i~~~~pi~::::::::: ::::::::::::::::::: :~:::::: ::::::. 
Turtle .••••..•.•••.............••.........• ........ 

\), 403, 170 
1, 644, 600 

12,500 
382, 25!) 

1, 289, 510 
483, 435 
18, 000 

1, 114, 860 
44, 600 

261, 0-17 
966, 4-!!'i 

1, 093, 273 
521, 146 
24,375 

4, 040, 820 
9, 605 

13, 770 
316,291 
524,727 

3, 400 
1, 139,950 

7,800 
107, 971 
41,647 

334,976 
28,502,268 
2, 757,638 
1, 636,530 

8, 050 
1, 675 

77,751 
25, 555 

--------= ===== 
6t, 336 
2t, 772 

]6.) 
17, 911 
42,303 
22, 981 

707 
3, 302 

7i6 
5, SRO 

46,589 
26,847 
33, 496 

730 
146,951 

662 
1, 898 

12,654, 
16, 477 

133 
96, 873 

296 
2,656 
1, 465 

11,405 
1, 196,035 

36, 96!) 
133,788 

3, 880 
256 

21, 32~ 
1, 433 

8, 938, 374 
2, 548,400 

25,000 
574, 743 

1, 262, 113 
517,449 
16, 030 

1, 188,908 
49,600 

264, 963 
!l!l9, 278 

l, 098,696 
577,745 

28, 000 
4, 868,435 

9, 89!) 
15, 177 

318,487 
537,411 

7, 800 
1, 123, 00! 

'7, 800 
100, 108 

44,427 
326,784 

28,370,937 
2, 674,675 
2, 208,829 

8, 050 
1, 875 

73,848 
24, 9-!7 

67,501 
42,440 

3:>0 
27, 24!) 
41,878 
24 582 

I 5!19 
3, !i97 

861 
5, 895 

47,828 
27, 202 
37, 286 

840 
176, 655 

677 
2, 024 

12,915 
18 382 

I 288 
96,856 

312 
2,500 
1, 5!3 

11,270 
1, 211, 245 

37,438 
161,331 

3,880 
257 

20,579 
1, 401 

Total.................. . . •• • • • . . . . . . • • • . • . . . . . 56, 871, 850 1, 976, 008 58, 811, 792 2, 087, 661 

Total v-essel and shore fishel'ies: 
Alewives .•...........•.......••........•.•.•...... 
Alewives, salted ............ . ..................... . 
Alewives, smoked ..• . .........••.......••..••....•• 
Bluefish .•......................................... . 
Catfish ..•....•.....••............... .. ............. 
Eels ......•.......................•................ 
Flatfish and flounders ...........................•. 
Menhaden ........................................ . 
Menhaden, salted .......................... . ...... . 
Mullet and suckers ............................... . 
Perch, white ..............•........................ 
Perch, yellow ................... ................. . 
Pike ......•...........................•••.......... 
Sea bass ........•................•..........•...... 
Shad .......••................••....•..•............ 
Shecpsbead ...........•.............•••••......... 
SJ>anish mackerel. .........•...................... . 
Spots and croakers . .........•.........•••.......... 

i~]i~~~~~=s-~~~~~~::::: :::::~:::::::::: :::::::::::: 
Sturgeon .................................••........ 
Sunfish ........................••..•••...•......... 
Miscellaneous fish ............................•..•. 
Clams (Venus mercenatia) ............•........... 
Oysters ........................................... . 
Crabs, hard .............••.......•.......•..•..•... 
Crabs, soft .....................•......•.•.....••••. 
Shrimp ...........••........•.••..••......••....... 
Frogs ..................•.. --.-- .• ·- .• • · ·- • · · • • · · · · · 
Terrapin ..•.............•.•...•.•.......••......... 
Turtle .•............................••........•.... 

===== ====== == ======== 
9, 405, 170 
1, 644, 600 

12, 500 
383,259 

1, 289,516 
483,435 
18, 000 

23,563,260 
44,600 

261,047 
966,445 

1, 093, 273 
521,146 
209,375 

4, 040,820 
9, 605 

14,245 
316,291 
524,727 

3, 400 
1, 139,950 

7, 800 
107,971 
41,647 

334,976 
57,037, 519 
2, 757,638 
1, 636,530 

8, 050 
1, 875 

77,751 
25,555 

64, 336 
2-! 772 

'165 
17,951 
42, 303 
22, 981 

707 
47, 001 

776 
5 880 

46:589 
26,847 
33,490 

7, 730 
146,951 

662 
1, !)93 

12,654 
16, 477 

133 
96,873 

2!)6 
2, 656 
1,465 

11,405 
2, 683,435 

36, 969 
133,788 

3, 880 
256 

21,322 
1, 433 

8, 938,374 
2, 548,400 

25, 000 
575, 943 

1, 262, 113 
517, 44!) 
16, 030 

25,662,188 
49, 600 

26!, 963 
999,278 

1, 098, 696 
577,745 
178, 672 

4, 868,435 
9, 899 

15, 677 
318,487 
537,411 

7, 800 
1, 123,004 

7, 800 
100, 108 
44,427 

3?(j 784 
59, 721: 606 
2, 674,675 
2, 208,829 

8, 050 
1, 875 

73,848 
24,947 

67,501 
42,440 

350 
27,294 
41,878 
24,582 

599 
56, 2i5 

!<61 
5, 895 

47,828 
27,202 
37, 28G 
7, 010 

176,655 
677 

2,124 
12,915 
18,382 

288 
96,856 

312 
2,500 
1, 543 

11,270 
2, 877,790 

37,438 
161,331 

3, 880 
257 

20,579 
1, 401 

Total .••.•••...•..........••..•..•........... 107, 981, 97U 3, 514, 182 1U, 788, 113 3, 813, 199 
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9G. Ta.ble showing by appa1·atus and species the yield of the shore fisheries of Mm·yland 
in 1887, exclusive of the shellfish, crustacean, ancl1·epti lian fisheries. 

----- ~--~~----------~----------.-----------.-----------.-----------

Haul seines. I Gill nets. Trammel nets. Pound nets. Fyke nets. 

-------·----- Pounds. Value. Pounds. Valne. Pounds. Value. Pounds. Value. Pounds. Vahre. 
Species. 1 I 

Alewi>cs ........ 3, 791, 302$26, 978 977, 240 $13, 596 ................ 4, 293, 172$21, 196 72, 256 $!l24 
Alewives,salted .. l,618,600 24,327 6,000 95 ............................................... . 
llluefish.......... 53,040 2,561 241,115 11,678......... .••••.. 18,379 1,102 ............. .. 
Catfish ........... 315,83210,701 36,532 893 1,720 $77 146,888 4,141 491,684 15,45!) 
Eels .............. 20,367 674 746 23 .••........•.... 52,998 2,045 123,!)68 5,349 
Flatfish and floun-

ders............ 3,750 130 ........ ....... ........ ....... 11,800 485 1,400 50 
Men had en........ 622.740 1, 828 337, 020 927 .. .. .. .. .. .. . .. . 119, 100 487 36, 000 120 
Menbaden,salte<l. 42,£00 746 ......... ....... ......... ....... ......... ....... 2,000 30 
Mulletandsuckers 56,669 1, 265 88,943 2, 114 2, 000 50 09,085 1, 409 15,350 315 
Perch,white ...... 328,84217,273 179,036 7,88t 1,000 50 202,27:3 9,975 206,570 9,447 
Perch, yellow..... 2U9, 825 7, 522 Ill, 065 1, i352 . • . . . . . . . . • . • • • . 334, 451 8, 724 378, 361 8, 599 
Pike .............. 139,006 8,583 138,179 7,722 44,024 3,170 92,805 6,306 107,132 7,715 
Seabass .......... 21,000 630 ................................ 1,500 45 .............. .. 
Sbad .............. 992,904 34,9132,535,413 90,857 ................. 472,789 19,512 39,684 1,669 
Spani.shmackereL ............... 13,770 1,89!l .............................................. .. 
Spotsmulcroakers 86,071 3,969 9,585 373 ............... 16,575 710 1,000 48 
Sq no teague....... 54, 320 2, 070 46, 887 1, 949 . .. . . • .. . . • • • .. . 7, 775 410 2, 800 112 
Squett~agne, salted......... .... .. . 1, 400 63 .............................................. . 
St.ripe(l bass...... 463, 649 42, 842 171, 122 13, OM 29, 000 2, 920 307, 276 24, 794 83, 211 6, 834 
Sturgeon......................... 7,800 296 .......................................... ... .. 
Sunfish .. • .. .. .. .. 54, 211 1, 368 3, 333 100 3, 300 100 11, 667 350 i35, 460 738 
Miscellaneous spe-

cies............. · 1,680 68 11,367 530 ......•.. -··· --- 13, 300 372 500 15 

Species. 

Bow nets, scoop 
nets, and cast 

nets. 
Pots~ Spears. Lines. Total. 

----------- -----~-----I-----~~---I-------~---1------~-----

-------------I -P_o_un_t_ls_. Value. Pounds. Value. Pound::~. Value. Pounus. Value. Pounds. /Value. 

Alewives......... 271, 200 $1, 642 ....................................... ~ ....... 9, 405, 170$64, 336 
Alewives, salte.d.. 20, 000 350 ................................................ 1, 614, 600 24, 772 
Alewives, smoked. 12, 500 165 .. .. . .. .. .. .. .. . .. .. .. .. . . .. . .. . . .. .. . .. . .. .. .. . 12, 500 165 
Bluefish .......................... -------~-....................... 69,725 $2,570 382,259 17,911 
Catfish .. . .. . .. . .. 7, 600 190 . .. .. .. .. . .. .. .. .. • .. • . .. . . .. .. . 289, 260 10, 842 1, 289, 516 42, 303 
Eels . .. .. .. • . .. .. . .. • • • • . .. .. • .. .. 252, 539 $13, 213 30, 624 $1, 609 2, 193 68 483, 435 22, 9Sl 
Flatfish and floun-

ders ............ ......... ....... ......... ....... ......... ....... 1,050 42 18,000 707 
Menhaden ........................................................................ 1,114,860 3,362 
Men baden, :salted . .. .. . . . . . .. .. .. . . . . . . . . . . .. • .. . . . . . . . .. . . . . . .. . . . _... . . . . . . .. . . 44, 600 776 
Mullet and suck-

ers ............. 23,200 580 ................................ 5,800 147 261,047 5,880 
Perch, white...... 28,930 1,140 ......... ....... .. ..... ...... 19,794 820 966,445 46,589 
Perch, yellow..... 26, 096 595 .. .. • • . .. . .. .. .. .. . .. .. .. .. .. .. . 3, 455 55 1, 093, 273 26, 847 
Pike ..................... : .......................................... .... ....... 521,140 33,496 
Sea bass . . . . . . . . • . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1, 875 55 24, 375 730 
Shad ............... , .............................................................. 4,040,820146,951 
Sheepshead....... ......... ....... ......... ....... ......... ....... 9,605

1 

662 .9,605 C62 
~~~~~s~~a~~:~k~ .'........ ....... ......... ...... ......... ....... ......... ...... . 13,770 1,898 

ers ............................................................. 203,000
1 

7,554 316,291 1::!,654 
SquetE:>aguc....... .......... ....... ......... ....... 41;~,,945 11,930 5:!4,7~7 1G,477 
Squeteague,salted ......... ....... ......... ....... ........ ....... 2,0001 70 3,400 133 
Striped bass...... 13, 750 862 . .. .. .. .. . .. • .. . .. .. .. .. . .... .. 71, 942

1 

4, 6j7 l, 13H, 950 96, 873 

~Eft:;:~~.:;~~:::::::: :::::_ :::::::. :::::_ ::: :::: .:::::_ :::~~~~ ~ ::::~~ '::::: _ ::::: 
Total....... 403,276 5, 524 252,539 13,213 30, 624 1, 00911, 107, 5041 39, 958 23,467,207 570, 920 
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96. Tc.ble showing by apparatus and species the yield of the shore fisheries of Ma1·yland 
in 1888, exclusive of the shellfish, cl'ustacean, and l'eptilian fisheries. 

Haul seines. Gill nets. Trammel nets. Pound nets. Fyke nets. 
Species. ----------------~-----l------------l------------1------------

Pounds. '!;alue. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. ____________ , _____ --------- ------ --- ------- ----- ----
Alewives .••..••. 3, 845, 782 $28, 5Gl 
Alewives, salted .. 2, 522, 400 41, 995 
Bluefish . • • • . • . • . . 54, 510 2, 660 
Catfish . . . .. . . . . • . 302, 941 10, 360 
Eels . . • .. . . . .. . . • . 12, 601 531 
Flatfish and floun· 

988, 650 $13, 989 .••••.••....•••• 3, 751, 386 $22, 301 81, 956 $1, 016 
6,000 95 ............................................... . 

439, 00! 21, 705 . • .. . . .. . . . • . . . . 17, 129 1, 071 ............... . 
40, 216 982 1, 800 $81 142, 028 4, 136 507, 168 16, 494 

746 23 .... .. • • . ....... 67, 810 2, 677 133,965 5, 706 

ders ........... . 2, 375 85 . . • . . . . . . . . . • . • . . • • • . . • • . . • • • • • . 10, 880 469 1, 525 
36,000 

2, 000 

55 
120 

30 
Menhaden .•..... 
Menhaden, salted. 
Mullet and suck· 

598, 9-18 1, 746 349, 500 1, 032 . • • . . . • • . . . . . • • . 204, 460 699 
47,600 831 . • • . . . . •. .••••• . •••..••...•..•...•...••..•••••. 

ers.... .. • . .. . • . 57, 543 1, 265 78, 575 1, 857 2, 000 50 80,135 1, 628 17, 510 360 
Perch. white..... 352, R23 18,098 199,935 8, 872 1, 000 50 192,884 9, 183 206, 379 9, 717 
Perch, yellow .... 258, 107 6, 974 83, 153 1, 421..... .. ....... 311,620 9, 029 387, 395 9, 159 
Pike.............. 154,493 9, 159 151,325 8, 537 56,024 3, 930 101, 316 6, 939 114, 587 8, 721 
Sea bass.......... 24,000 720. .... . ... ....... . •...•. .. ....... 2, 500 75 ............. .. 
Shad ............. 1, 128,865 39,770 3, 171,342111,706 ..... ... . ....... 531,029 23,574 37,199 1, 605 
Spanish mackerel. . .. .. . .. .. . .. • . 15, 177 2, 024 ................................ . ............. .. 
Spots and croakers 76, 072 3, 528 8, 310 3l!'i .. • . .. . • . .. .. .. . 14, 120 615 1, 400 64 
Sqnoteague .. .. .. 48, 990 1, 933 69, 590 2, 855 .. .. . .. .. .. • • • .. 10, 775 453 2, 800 112 
Squotesgue, salted..... 1, 400 63 ............................................. .. 
Striped bass . . • . . . 444, 366 42, 537 180, 886 15, 038 35, 800 3, 576 295, 590 23, 499 87, 477 7, 015 
Sturgeon .. .. .. . .. .. . .. .. .. .. .. .. 7, 350 312 .............................................. .. 
Sunfish ... .. . .. .. 46, 114 1,196 4, 167 125 3, 700 111 11, 667 350 34-,460 718 
Miscellaneous spe-

cies............. 2, 760 121 11, 367 530 . .... .. .. ....... 15,800 422 500 15 

Total ..••••. 9, 981, 290 212, 070 5, 806, 693 191, i-81 100, 324- 7, 798 5, 791, 129 107, 060 1, 652, 321 60, 907 

Species. 

Bo:w, scoop, and 
cast nets. Pots. Spears, Lines. Total. 

_________ , __ P_o_u_n_d_s. Value. Pound!l. Value. Pouhds. Value. Pounds. Value. Pounds.IValue. 

Alewives......... 270,600 $1,634 .............................................. 8, 938,374$67,501 
Alewives, salted.. 20,000 350 ............................................... 2, 548,400 42,440 
Alewives,smoked. 25,000 350 ......... ....... ......... ....... ......... ....... 25,000 350 
Bluefish.......... .. ...... . . .. .. .. .. . .. . .. . ....... ..... .... ....... 6-t, 100 $1, 813 574,743 27. 249 
Catfish ...... . .. .. 7, 600 192 .. . .. . .. . ... .. .. .. • .. .. .. .... . .. 260,360 9, 633 1, 262, 113 41,878 
Eels.............. ..... .. . ....... 278,399$14,378 22, 068; $1,209 1, 860 58 517,449 24, 582 
l•'latfish and floun-

~~~~s~~:f~~ii~~: ::::::::: ::::::: ::::::::: ::::::: ::::::::: ::::::: ::::~':~~~ ·::::~~ 1,1HJ~~ 3,~~I 
Mullet and suck-

ers.............. 23, 200 580 .. .. .. . .. .. .. .. . .. .. • • .. . .. .. •• . 6, 000 155 264, 96~ 5, 895 
Perch, white...... 26,680 1, 055 ...... ... ....... ......... ....... 19,577 852 999,278 47, '827 
Perch, yellow..... 24, 296 554 . .. .. • .. . .... ... . ..... . .. .... .. 4, 125 65 1, 098, 696 27, 202 
Pike.............. .. . . .. . .. .... .. .. ... .. .. ....... .. ... ... . ....... .. . .. . . . . .. .. ... 577, 745 37,286 

!t!!:.:~;~~:::::: ::::::::: ::::::: ::::::::: ::::::: ::::::::: ::::::: .... ~: ~~~~---- 0~~ 4, 8~gJ~~ 176, g~~ 
Spani<!h mackerel ....................................................... --~- .. . . . . 15, 177 2, 024 
Spots ana croak-

ers............. .. . .. . .. . .... . .. .. .. .. . .. . .. .. .. .. . .. .. .. .... .. . 218, 880 7, 614 318, 782 12, U6 
Sqneteague.... .. .. ... .. .. ....... .. .. .. . •. ....... ... .. .... .... . .. 405, 256 13, o:wl 537,411 18,382 
Squeteague, salted ........ . ..... ·.. ...... . .. ....... ......... ....... 6, 400 225 7, 800 288 
:Striped bass ...... 

1 

12,450 792......... .... . .. .... ... .. ..... .. 66,435 4, 3991, 123, 004 96,856 
Sturgeon......................................................................... 7,350 312 
t\~~!~a;;-~~~; ~p~: .... · .. · · ...... · · .... · .. -.... · ........ · ...... -...... · .... -...... 100, 108 2, 500 

"";;;~;:::::::l~;icii~i~~~~i~i~~d,;~~~~ ..... 2~~ 

:: 
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97. Surnmary by customs districts of the vesselfisltel'ies of Maryland. 

I 
Eastern. Baltimore. Annapolis. Total. 

Designation. 
___________ 

1 
__ 1_s_s_1._[_1_ss_s_. _ __ 1_8_S7_._, _ 1s_s_s._ 1887. 1sss. _ 1_ss_1_. - 1-1-88_8_. _ 

Number aml nationality of 
fishermen: 

Americans, white .....•.. 
Americans, colored ..... . 
\11 others .••..•..•.•..... 

1,607 
1,440 
1, 093 

1, 617 
1, 432 
1, 157 

2, :~fl 
495 

3,356 
40! 
109 

166 196 
146 l:l6 
11 ...... . 

4, 707 
2, 0-!7 
1, 599 

5,169 
1, 972 
1, 266 

Total . • • • • • . . . . . . . . • . . . 4, 140 4, 206 3, 890 3, 869 323 332 8, 353 8, 407 
----------------------- ---- ----·------ -

Number and nationality of 
crews on transports: 

·Americans, w h1te ....... . 
Americans, colored ..... . 
All others ..••.•......... 

Total .......•...•.••... 

311 
133 

4 

448 

2!7 
125 

8 

380 

41fl 
h8 

1 

567 

401 76 74 
162 27 24 

1 ....... ······· 

564 103 98 

805 
301-: 

5 

1, llR 1, 042 

Numberofvesselsfishing ... 710 717 541 527 59 65 1,310 1,309 
N urn ber of vessels transport-

ing. . . . . . . . . . . . . . . . . . . . . . . . . 12i5 106 170 171 32 32 327 309 

Net tonnage of vessels. fishing lO, 775. 821l0, 473. 291l1, 971. 50 l1, 925. 08 =~i.. 7. 8 S~4. 61 23,659.10 ~3,242. !JS 
Net tonnage ofvessels trans- I 

porting ...••...•........... 4, 182.78 3, 743.23 5, 684.96
1 

5, 785.91 701.78 684. 32 10,569.52 JO, 213.46 

Value of vessels fishing ...... $591, 3251$5t7, 840 $488,1951$418:570 $42~~~ ~6, 3'75 $1, 12i, 620 $1:=;;~, 785 
Value of vessels transporting. 208, 9151 155, 900 273, 930 237, 6il0 36, 125 30, 050 518, 970 423,580 
Value of outfit, gea1·, provi-

sions, fuel, etc., of vessels 
fishine;..................... 203, 764 216, 720 192, 855 194, 290 15, 100

1

13, 087 411, 719 424, 097 
Value ofprovisions, fuel, etc., 

of vessels transporting..... 6, 720 4, 765 8, 545 8, 600 1, 800 1, 865) 17,065 15, 230 
Value of catch of vessels fish· I 

ing ..................••. ~.. 679, 781 789, 311 811,881 874, 660 46, 512

1

· 61, 567 1, 538, 174. 1, 725, 533 
Value of vroducts trans· 

ported ••• :................. 514,743 477,166 725,950 590,901 88, GOO 95,331 1, 329,293 1,163,398 

98. Table showing the extent of tlte menhaden indusft·y of Maryland. 

Designation. 1887. 1So8. 

-------------------------------------------------------1·----------------
Number of factories in operation ..•......••...••.••••••••.••..•....••......•. 

Valueoffactories ........................... : •..••••..•.....••..•••...••. 
Amount of cash capital. ....•................•••.•.•••....••••••.••....... 

Number o~ shoresmen employed .......•••.•.........•..•.....••...••.••....•. 
Number of fishermen employed ......•.....•....••••••.....•.•....•..•........ 
Number of steam vessels employed .....................•..••................. 

Net tonnage .•••• ~ .....•••.•.....•.....•.....••....•.....••.....•.......•. 
Value ................................................................... . 
Value of outfit ..•..•......•..•••.•••••.•.•.........•••••.................. 

N urn ber of sailing vessels employed .....•••.•.........•.•....••••••.......... 
Net tonnage . . . . . . . . • . . . . . .............................................. . 
Value .................••........•...•..••••..............•............... 
Value of outfit ...........••..................•.....•..................... 

N urn ber of vessels employed as "carryaways " ..•............................ 

~!f~~~~~~-e- :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Value of outfit .••......... " •••.••••....••..••.................•........... 

Number of menhaden handled .•••••......•...•...•..•........................ 
Value to fishermen . .•..•....•.•••.•...................................... 

N nm ber of gallons of oil made ....•....•...•...............•.............••••. 
Value as sold ..•.•....•....•••.•.••.••.........................•••••...... 

N urn ber of tons of scrap produced ....••....•••......•..................•.... 
Value as sold ..••............•...•...••............•.....•.•.•.•••......•. 

3 
$17,800 
$28,500 

48 
81 

2 
136.26 

$14,000 
$4,800 

3 
111.53 
$5,100 
$3,500 

4 
94.35 

$!, 800 
$250 

12,210, 000 
$16, 789 
71,500 

$16, 115 
1,125 

$18,900 

3 
$27, 800 
$30,500 

55 
71 
3 

198.80 
$20, 000 
$5,600 

2 
58.10 

$3, 300 
$2,200 

3 
63.10 

$3, f.OO 
$200 

18,974,050 
$21,3~5 
44,850 

$12,008 
1,843 

$28, 134 
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VIRGINIA. 

The tables for this State include all commercial fisheries excepting 
those of the James and Potomac Rivers. Nearly complete data, how­
ever, have been ootained for these rivers and furnish a basis for the fol­
lowing estimates, which are in addition to any figures ii the tabulated 
statements: In 1888 the fisheries of the~e rivers gave employment to 
2,512 fisliermen and· $162,100 invested capital, and the value of products 
amounted to $555,u10. 

Considered as a whole, there has been a decline since 1880 in the fish­
eries of this State in the items of persons employed and value of catch, 
though the capital invested bas increased. Tbe decrease is almost en­
tirely attributable to the falling off in the oyster industry. There has 
be6n a phenomenal increase in the pound-net fishery, particularly in 
the quantity of apparatus used. The catch of shad is much larger than 
formerly; Virginia now takes precedence of all other States in the shad 
fishery, though in 1880 it ranked third. 

99. Table of pe1·sons employed. 

How engaged. 1887. lESS. 

-------------------------------------------------1-------------
On vessels fishing............................................................ 3, 108 2, 969 
On vessels transporting...................................................... 882 940 
On boats ............... - ................. ·- ................................. --~ 5, 397 1 6, 545 
On, shore.................................................................... . 2, 15! 2, Hil 

-----------
Total.......................................................... . ........ 11, ~41 12,615 

100. Table of apparatus and capital. 

1887. 1888. 
Designation. 

----------------------------I---N_o_._~~~-o._J~~ 
VeRsels fishing* ............................... :.... . 622 

Outfit . ...................................... . .............. . 
Vessels transportingt . ............. . . . . .. .. . . . . . . . . . 281 

Outfit ...................................................... . 
Boats.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 926 
Apparatus of capture-vessel fisheries: 

$476,234 
135, 695 
287, 750 

2?, 475 
175, 225 

Purse seines. . . . . .. . . . . . . .. . . . .. .. . . . . . .. . . . . . . . 5! 28, 800 
Haul Sl'iues .. .. . .. •. .. . . . . . . . . .. .. . .. . . .. . .. . . . 7 990 
Eel pots ................................................................ . 
Fyke nets . ...................... . ...................................... . 
Dredges anrl tongs . . . . . . . . . .. . .. . . .. . . . . . . .. . .. . 3, 762 35, 741 

App~r.atus of capture-sllore fisheries: 
Seines........................................... 130 
Pound nets...................................... 608 
Gill nets........................................ . 1, 781 
Fyke nets ....................................... · 153 
Tongs and rakes ............................... . ........... . 
Minor apparatus (lines, etc.) ............................... . 

Shore property, factories, etc ................................... . 
Cash capital. ....................................... . ........... . 

13,767 
164,355 
12,014 

5, 305 
18,543 

1, 805 
!462, 957 
300,300 

58! $!32, 050 
..................... 128, 949 

310 307,970 
.................. 25,030 

4, 486 203,793 

48 26,000 
9 1, 1 to 

40 30 
2 30 

3,174 30, 704 

134 15,497 
991 227,015 

1, 890 12,465 
177 6,195 

......... ...... ..... 18,390 

.................... 2, 464 

.................. t46!, 203 

................... 306,300 

Total ..................................................... : 2, 141,956 ... . .. .... .. 2, 208, 225 

* Tonuage in 1887,9,088.01; in 1888, 8,522.43. 
t Tonnage in 1887, 5,643.38; in 1888, 6,384. 71. 
lNot incluuing $26,400 in 1887, and $33,700 in 1H88, value of menhaden factories temporarily idle. 
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101. Table of products by vessel .and shore fisheries. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 
----------------------------------------l---------l---------1-------- --------
Vessel fisheries: 

Bluefish ......................................... . ..................... .. 
Menhaden........ • . . . . . . . .. .. .. .. • • . • • . .. • . . . . . 56, 930, 400 $113, 863 
Striped bass . ............................................................ . 
Spanish mackerel...... . . . . . .. • .. .. .. .. .. .. • .. . . . . . . . . . . . . . . . . .......... . 
Clams........................................... II, 856 734 
O,Vfllers...... .................. .................. 9, 230,709 456,797 
Turtles .......................................... ....................... . 

56,834 
51,374,965 

1, 400 
8, 700 
2, 904 

8, 435, 931 
4, 400 

$2,075 
97,274 

126 
895 
238 

434, (164 
!l2 -- ---. ----------------

Total ...................................... 66,172,965 571, 39! 59, 885, 1::!4 534, 7ti4 

Shore fisheries: 
Alewives ....................................... . 
Alewives, salted ................................ . 
Bluefish ....................................... .. 
Bluefish, Aa.lted ................................ . 
Bonito (Elacate) ................................. . 
Hickory shad ................................... . 
Menhaden ..................................... .. 
Menhaden, salted .............................. .. 
Mullet .......................................... . 
Sea bass ........................................ . 
Shad .......................................... .. 
Sheepsbead ..................................... . 

~t~~F.fst ::~k~;:~l~ ~ ·_ ·.: ::::: ~ ::::: ·. ::::::::::: ·. ·. ~ · 
~I~~~:.· ~~ii~d ~::::: ~ ~::::::::::::::::::::::::::::: 
Squeteague .................................... .. 
Squeteague, salted ............................. . 
Miscellaneous .. .. .. .. .. .. . . .. . . . . .. ........... . 
Clams ........................................... . 
Crabs ........................................... . 
Oysters ......................................... . 
Terrapin ....................................... . 
Turtles ......................................... . 

====--===~==·=-~-1=~==----1==--~----

3, 822,635 
579, 000 

1, 126, 100 
80, 000 
12, 500 

174,438 
4, 638,850 

22, 200 
99,600 

9, 667 
3, 815, 126 

10, 190 
505,454 
108,000 

1,270, 809 
180, ouo 

], 0!19, 548 
4, 950 

1, 144, 722 
745,304 
626,820 

11, ;d7, 268 
140, 256 

20,000 

18,563 
11, 022 
50,364 I 
4, 000 

400 
3, 424 

11, 777 
600 

1, 990 
282 

172, 272 
488 

32, 758 
10, 240 
33,419 

9, 000 
50,660 

200 
8, 982 

36,063 
15, 479 

546, 1(14 
16,800 

530 

5, 844, ~05 
608,200 

1, 790, llO 
132, 000 
31,250 

206, 783 
7, 471,048 

18,200 
102,600 

9, 800 
7, 056, 473 

12,Hl5 
777, 906 
231, 252 

1, 502, 524 
200, 000 

1, 103, 678 
5,175 

1, 280,415 
769, 896 
956,843 

11,145,050 
143, 777 
33,700 

28,392 
11,977 
86, 2fi2 

6, uoo 
1, 000 
3, 993 

16,441 
485 

2,148 
294 

321, 634 
588 

49, 971 
2•1, 184 
39, 436 
10,000 
53,514 

210 
H1,412 
37,468 
24,669 

555, 148 
16,965 

615 

'.rotal ............... ~ ...................... 31,462,437 1, 035, 4 17 41, 433, 680 1, 301, 391 

Total vessel and shore fisheries: 
Alewives ................ _ ....................... . 
Alewives, salted ................................ . 
Biu.efish ........................................ . 
Bluefish, salted ................................. . 
Bonito ......................................... .. 

~~~k;~ae~~-~~::::::::::::::::::::: ~:::::::::::::: 
Menhaden, salted .............................. .. 
Mullet .......................................... . 
Sea bass ........................................ . 
Shatl. ........................................... . 
Sheepshead .................................... .. 
Striped bass .................................... . 
Spanish mackerel. ............................. .. 
Spots .......................................... .. 
Spots, salted.-- ................................ .. 
Squeteague ................ _ ..................... . 
Squeteague, salted .............................. . 
Miscellaneons .................................. . 
Clams .......................................... . 
Crabs ........................................... . 
Oysters ......................................... . 
Terrapin ....................................... .. 
Turtles ........................................ .. 

l========='========= '========lc======~ 

3, 822,635 
579, 000 

1, 126, 100 
80, 000 
12, 500 

174,438 
61,569,250 

22, :!00 
99,600 
9, 667 

3, 815, 126 
10,190 

505,454 
108, 000 

1, 270, R09 
180, 000 

1, 099,548 
4, 950 

1, 144,722 
757, 160 
626 820 

20,447:977 
140,256 
29,000 

18, 563 5, 844, 805 
11' 022 608, 200 
50, 364 1, 846, 944 
4, 000 132, 000 

400 31, 250 
3, 424 206, 783 

125, 640 58, 846, 013 
6UO 18,200 

1, 900 102, 600 
282 9, 800 

172, 272 7, 056, 473 
488 12, 195 

32, 758 779 306 
10, 240 239: 952 
33,419 1, 502, 524 

9, 000 200, 000 
50, 660 1, 103, 678 

200 5, 175 
8, 982 1, 280, 415 

36, 797 772, 800 
15, 479 956, 843 

1, 002, 901 19, 580, 981 
16, 800 143, 777 

530 38,100 

28, 392 
11, !!77 
88,327 

6, 600 
1, 000 
3, 993 

113,715 
485 

2,'143 
294 

321,634 
588 

50,097 
21,079 
39, 41!6 
10, 000 
53, 514 

210 
13,412 
37, 706 
24,.669 

989,212 
16,965 

707 

1, 836,155 
------------------:--------1-----·---

Total ...................................... 97,635,402 1,606,811 1101,318,814 

f!' 
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No. of ves­
sels fishing. 

102. Summary by cus:.,.ms districts of the vessel fisheries of Virginia in 1887 and 1888 

Value of outfit, 
Value of vessels. I gear, provi- I I 

sions, fuel, etc. 
Net tonnage. 

1887. 1888. 
Value of catch. 

Customs districts. , _ ________ _ 

--------! 1887. 1888. ~ ~ ~ ~ _"_"_'-__~~ ~~;~:·I.!!::::;; I .tl;~,. I ToW. I~!:::~:· : •~.::::a. ott~~-~ Total. 1887. ~ 
Cherrystone •••••.•.. 174 181 2,728.95 2,921.32 $152,012 $171,530 $63,230

1

$71,778 801 237 .••.•••. 1,038 862 314 4 1,180 $170,834- $197,103 
Alexa-ndria . .•.•... •. 7 7 78.49 7R.41 3,750 3,675 3,425 3,350 34 6 .••..•.. 40 35 6 .....•.. 41 4,29:'; 5,385 
Tappahannock . ••• . . 72 65 1, 603.12 1, 388. 89 89, 210 74, 100 43, 986 37, 256 315 212 4 531 252 208 . . . . . . . 460 116, 613 103, 284-
Yorktown . . . . . • . . . . . 140 121 2, 084. 04 1, 700.40 102, 100 73, 995 37,401 31, 460 318 272 7 597 262 266 . . . . . . . . 528 110, 383 77, 456 
Norfolk and Ports-

mouth ..... ~------· :o3 1831,852.391,706.04 102,662 84,650 4-3,702 36,504 203 592 .••..•.. 795 162 513 1 676 145,885 130,7!!8 
Petersburgh .••...••. 3 2 28.52 16.76 1,200 1,200 376 375 • 1 7 .....••. 8 2 6 ..•..... 8 1,505 1,310 
Richmond . ••• • • • . . . . 23 25 712. 50 710. 61 25, 300 22, 900 5, 542 4, 408 54 45 . . • . . • • . 99 42 34 . • . . . . . . 76 26, 1741 24, 721 

Total •••.•••••. 622 584 9, osB.Ols, 522.43--476;234 432, o5o 197:662185, i311,7261l,3a -11,-----s.wsl.rnl. 347 -5 2,969 575,689 54o, 057 

Customs districts. 

No. of ves­
sels trans­
porting. 

Net tonnage. 
Number and nationality of crew. Value of pro­

Value of veasels. I visions, fuel, 1-----'-------------,------------­
etc. 1887. 1888. 

Value of 
products 

transported. 

--------I 1887. 1888.~~ ~ ~ ~ 1887. ~ ~h~~: c!tz:;:~d. ott~~s. Total. !~i~~-.' :01~::a. ott~~s. Total. ~~~~ 
Cherrystone •••.•. __ . 102 116 1, !!07. 10 2, 086. 97 $113,025 $112, 100 il9, 959 $10, 350 255 56 . • • . . • . . 311 275 63 • • • . . • • . 338 $189, 926 $215, 842 
Alexandria .. _ ••. _... 31 43 518. 37 926. 67 20, SilO 46, 625 2, 600 3, 455 68 9 . . • • • • • . 77 101 14 . • • . . • • . 1151 82, 680 102, 100 
Tappahannock . • • • • . 42 4J 1, 156. 55 1, 206. 81 43, 6.50 46, 350 3, 053 3, 030 71 58 . . • . • • • . 129 69 62 . • • . . • • 131 140, 940 132, 212 
Yorktown ..•••••.••. 74 71 1,397.44 1,5!0.28 78,675 72,420 6,644 6,130 136 10! •••.•••. 240 148 76 .••.•••. 224 360,080 489,349 
Norfolk and Ports- • 

mouth ••••••.•••••• 29 35 552.54 510.34 27,550 27,275 3,419 3,352 46 69 ---··--· 115 53 67 .••..••. 120 85,708 72,550 
Petersbnrgh* .•••.••.••.•...••... --- .. -..... -.. . ......... -- .. ---. ------- ..• -·- .. - . ------. ---.-. -· -- ..• -· .••.. - ... - •....... - ... - .. - ... -- .. -- .. --- 233 .••.... -. 
Richmonn........... 3 4 111.38 113.64 4,000 3,200 346 435 4 6~---·---- 10 7 5 .••..••. 12 3,364 1,793 

Total •••••• _ ••. 281----ai"O 5, 643. 38 6, 384. 71 287,750 3o7; 970 26, 021 126, 752 ----s80 -3ci2 == -882 --a53j-287 == -!i40 862;-931} 013, 846 

*Although no vessels of this district are exclusively engaged in transporting, one vessel in 1887 transported a small amount of products in addition to her catch. 
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103. Table showing by .lpparatus atld species the yield of the shore fisheries of Virginia in 
1887, exclusive of the shellfish, m·ustacean, and reptilian fisheries. 

Species. 
Seines. Gill nets. Pound nets. Fyke nets. Lines and minor 

apparatus. 
-----------,----1-----,---J----c----l------

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 
-------1----*--- ------- ---- ----------- ---

Alewives.......... 49,600 $248 128,000 $568 3,645,035$17,747 .••••••..•......••..•..•••••. 
Alewives, salted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579, 000 11, 022 . • • . . • . . . . . . . . . .........••... 
Bluefish ........... 374,600 15,514 90,700 4,650 657,350 30,054 .••..... ...•... 3,450 $146 
Bluefish, salted . . . . . . . . . . . . . . . . . . . . ::!0, 000 4, 000 . . . . . . . . . . . • • . . . . . • • • • . . . • • • • • • . . . • . • • .. . •••... 
Bonito............. . . . .. .. . . .•..... . ••. . . . .. ... . .. . 12, 500 400 ............................. . 
Hickoryshad ...... 9,000 180 .............. , 165,43f< 3,244 .............. . .............. . 
Menhaden......... 105,500 1, 030 116,850 2, 037 4, 416,500 8, 710 ............................. . 
Menhaden, salted.. ..... .... ....... 22,200 600 ............................................. . 
Mullet....... . • . . . . 51, 900 1, 032 16, OOU 340 12, 800 23G . . . . . .. . . . . . ... 18, 900 382 
Shad............... j7,165 2,167 187,810 8,510 3,560,431161,095 9,720 $500 ............. .. 
8pots.............. 551,961 14, 039 586, 800 15, 130 108, 208 3, 190 . . . .. . .. . . . . . . 23, 840 1, 060 
Spots,saltfd ....... 180,000 9,000 ......................... . .................................... . 
Striped bass....... 18,307 I, 396 14,360 1, 010 410,700 25,742 58, 036 4, 250 4, 051 360 
Spanish mackerel.. 7, 500 600 11, 000 1,100 89,500 8, 540 .. . . . . .. ... . .• . . . .. . . . ...... 
Sheepshead ....................................... 7,990 400 ............... 2,200 88 
Sea.bass ........... 800 16 ................................................ 8,867 266 
Squeteague........ 755, 980 32, 758 66, 205 . 4, 055 177, 916 9, 693 10, 200 506 89, 24 7 3, 648 

,Squeteague,salted. 2,700 120 ......... ....... .......... .••.... ........ ....... 2,250 80 
M.iscella.neous* . . . . 163, 302 2, 255 6, COO 710 952, 010 4, 790 13, 400 579 10, 010 648 

Total .•...••. 2, 328,315 80,3551,325,925 42, 710 14., 795, 378 276, 763 91, 356 5, 835 162, 815 6, 078 

SUMMARY. 

Spoci,. I Pound•. _v_ al_u_e_. -II----S-p_e_c_ie_s_. ____ P_o_un_d_s_. __ v_al_u_e._ 

Alewives ..••...•••••....... , 3, 822, 635 $18, 563 Spots, salted ... _........... 180, 000 $9, 000 
Alewh·es, salted............ 579, 000 11, 022 Striped bass............... 505, 454 32, 758 
Bluefish . . .. . . . .. • . • .. .. . . . . 1, 126, 100 50, 364 Spanitlh mackerel.......... 108, 000 10, 240 
Bluefish, salted .. . . . . . . . . . . . 80, 000 4, 000 Sheepshead....... . . . . . . . . . 10, 190 488 
Bonito ...................... 12,500 400 Seabass ................... 9,667 282 
Hickory shad............... 174,438 3, 424 Squeteague,... ............. 1, 099,548 50, 660 
Menhaden.................. 4, 638, 850 11, 777 Squeteague, salted......... 4, 950 200 
Menhaden, salted ... ,....... 22,200 600 Miscellaneous*............ 1, 144, 722 8, 9!l2 
Mullet .•. :.................. 99,600 1,990 
Shad ...•......•..•.••..•••.. 3,815,126 172,212 Total. .•••••.••.••••.. 18,703,789 
Spots . . . . . • . . . . . . . . . • . . • • • . . 1, 270, 809 33, 419 

*Includes eels, catfish, sunfish, sturgeon, kingfisb, flounders, per·ch, hogftsh, scup, drum, croakers, 
and other minor· species. 

104. Table showing by apparatrts and species the yield of the shore fisheries of Vi1·ginia in 
1888, exclusive of the shellfish, m·nstacean, and t•eptilian fislter·ics. 

Species. 
Seines. Gill nets. Pound net11. Fyke nets. Lines and miMr 

apparatus. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounus. Value. Pouuds. 'value. 
-------1----------- ------- --- ----------
Alewives........ 62,400 $312 135,200 $601 5,647,205$27,479 ............................... . 
Alewives, salte.d ........ . ....... ......... ....... 608,200 11,977 ............................... . 
Bluefish . . . . . . . . . 416, 200 20, 810 121, 900 5, 681.1 1, 246, 760 59, 526 . . • . . . • . . . . . . . • . 5, 250 $236 

~~':.~r~~:-~~~~~~:: ::::::::: ::::::: ... ~~~~-~~~ --~~~~~ .... 3i;25o ·Tooo ::::::.::: ::::::: :::::::::::::::: 
Hickory shad.... 7, 200 144 ..... .... ••...• . 199,583 3, 849 . ............................. .. 
Menhaden ....... 80,525 990 87,600 1,352 7,302,923 14,099 ........ . ...................... . 
Menhaden, salted......... ....... 18,200 485 ................................................ . 
Mullet (Mugil)... 53, 100 1, 098 15, 700 380 14, 900· 283 . . . . . . . . . . . . . . . 18, 900 382 
Shad............. 67,277 2,600 242,550 11,240 6,734,588307,194 12,058 $GOO .............. .. 
Spots . . . . .. . .. . . 544, 891 14, 066 749, 300 19, 196 181,493 4, 994 .. • .. . . . . . .. • . . 26, 840 1,180 
Spots, salted..... 200,000 10,000 ............... , .......... . .................................... . 
Striped bass . . . . . 24, 513 1, 786 17, 950 1, 267 675, 860 42, 099 54, 067 4, 267 5, 516 552 
Spanish mackerel 10,000 1,000 17,250 1,550 204,002 17,634 .............................. .. 
Sheepshead ...... . .. .. . . . .. . . . .. .. . . . . .. .... .. . 9, 995 500 . • ... . • • . . .... . . 2, 200 88 
Sea bass . . . . . . . . 875 20 . . • . . . . . . • .. . . • . . . • • . . . . . . . . . • • . . . . • • . . . . . . . . . . . . . 8, 925 274 
Squeteague . • • . . . 646, 797 28, 974 75, 260 4, 692 278, 674 15, 519 13, 700 681 89, 247 3, 64.-8 
Squeteague,salted 2,750 122 ......... ....... ..•.•••••. ....... .••...... ....... 2,425 88 
Miscellaneous* . . 101, 167 2, 743 7, 850 875 1, 145, 898 8, 461 15,400 679 10, 100 654 

Total •••••. 2, 217,695 84,6651,620,760 63,918 24,281,331514, 614 95,225 6, 227 169,403 7,102 
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104. Table showing by apparatus and specits the yield of the shore fisheries of Vi1·ginia in 
18t:l8, exclusive of the shellfish, c1·ustacean, and 1·eptilian fishe1·ies-Continued. 

S:;>ecies. 

Alewives ................... .. 

~f::J:~s:.~~~~~~:::: :::::::::: 
Bluefish, salted........... .. . 
Bonito ....................... . 

~~c;~~ae~h~-~: ::·.::: :::::::::: 
Menhaden, salted ............ . 
Mullet (Mttgil) .•••••.••.• ..... 
Shad ......................... . 

SUMMARY. 

Pounds. Value. 

5, 844,805 
608,200 

I, 790, llO 
132,000 
31, 2!)0 

206,783 
7, 471, 0,!8 

18,200 
102,600 

7, 056,473 

$28,392 
11,977 
86,252 
6,600 
1, 000 
3, 99& 

16,441 
485 

2,143 
321,634 

Species. 

Spots ....................... . 
Spots, salted .............. .. 
Striped bass _ ...........•.... 
Spanish mackerel .......... . 
Sheepshead ................ . 
Sea bass .................... . 
Squetea.gue ................ .. 
Squeteague, salted ......... . 
Mit~cellaneous* ............. . 

Pounds. Value 

1, 502,524 
200,000 
777,906 
231,252 

.39, 436 
10,000 
49,971 
20,184. 

12,195 
9, 800 

1,103, 67ll 
5, 17il 

1, 280,415 

588 
29-l 

53, 514. 
210 

13,412 
1------1·-

TotaL .................. 28, 384, 414 666, 526 

*Includes eels, catfisq, sunfish, sturgeon, kingfisb, flounders, perch, bogfisb, scup, drum, croakers, 
and other minor species. 

105.-Table showing the extent of the menhaden indttsf1·y of Virginia. 

----------------D-e_s_ig_n_at-io_n_. ___________ :---1-88-7_. __ 1---18_8_8. __ 

Number of factories in operation...... .. .. .. . .. . .. . .. .. . . • • • • .. . .. .. . • .. .. 26 19 
Value of factories..................................................... $170,950 $161,150 
Amount. of cash capital -................................. .• .. . .. . .. . .. $205, 300 •182, 300 

Number of shoresmen employed . . . . . . .. .. . . .. . . • . . . .. .. ... ... ... . .• .•• . . . 437 3'5 
Number of fishermen employed........................................... 778 6'4 
Number of steam vessel~:~ employed ...... .... .. . .•.. ...... .••.•. .••..•. .•. 10 11 

Net tonnage ............................... :.......................... 423.14. 505.35 
Value.. . . . . . . .. . . .......... .... .. . .. . .. . . .... .. ................. ..... $48,800 $6', 000 
Value of outfit..................... .. . .. . ...... ... .. ...... .... ....... $19 900 $20,600 

Number of sailing vessels employed in fishing............................ 54 40 
Net tonnage . . .. .. . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . .. .. . . .. . • • .. .. . .. .. .. 1, 691. 05 1, 263. 00 
Value ................................................................. $80,750 $52,850 
Value of outfit............................ . .. . ........................ $57,950 $39,350 

Number of sailing vessels employed as" carryawa_ys ". .. .... .. .... ...... 31 20 
Net tonnage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . 964. 61 717. 49 
Value................................................................. $45, 050 $31,150 
Value ol outfit........................................................ . $2,400 $2, 000 

Number of menhaden handled............................................ 128,415, 000 103, 099, 300 
Value to fishermen.................................................... $175, !l28 $115, !71 

Number of ~allons of oil made............................................ 759, 187 249, 241 
Value as sold .. .. .. .. .. . .. . . .. . . .. . .. .. .. .. .. . .. . .. . . .. .. • • .. . • .. .. .. . $138, 414 $65, 893 

Number of tons of scrap produced .. . .. ... ... .. .. ... . .... . .. .. .••• .. .. .. .. !l, 594 7, 938 
Value as sold......................................................... $191,991 $155,394 

THE OYSTER FISHERY OF VIRGINIA! 1888. 

The tables presented under thi& head are somewhat more detailed 
than have been given elsewhere for this fishery. They were originally 
prepared tor a special purpose connected with contemplated changes in 
the oyster laws of the State; and, aside from the fact that the itemized 
figures were thus already available for incorporation in this review, it 
is thought that the importance of the subject warrants the introduction 
of such detailed statistics. The products will be found to di1l'er some­
what from the preceding tables for the reason that in this case the entire 
oyster interests of the State are shown, while, as already explained, the 
regular tables omit consideration ef the important boat oyster fishery in 
the James and Potomac Rivers. The following tabulations enter into 
the comparative statements which appear el ewhere. 
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106. Table of persons employed. 

How engaged. 

Vessel fisheries .•••.•••••.•••••••••••.•••••.••.••..•..•••••••••••••.••••. • ••..••••••••••••••. 
Boat fisheries ....••....•..•••••.•...•.......•••••.•••••.•••••.••....•.•...•.•...•.••..••..•.. 
Transporting and transplanting only ..••.•••••••.•••••.•••••••••••••••••..••...•••••..•..... 
Packinghouses, etc ....••••••••.•••••.•••••.•••••.•••••••••••••••••.•••••.•••...•••... • ...... 

Total .•••••••••••.••.•..•••.•....••••••.••••.••••••••••••.•.•••....•..••••. ·••········· 

107. Table of appa1·atus and capital. 
' 

Number. 

2,637 
4, 222 

920 
1,668 

9,447 

Designation. Number. Value. 

Fishing vessels....... . . • . . . . • • . . . . . . . . . . • • . . . . . . . . . . . . . . . . • . . . . . • • • . • . . . . . . . • . . . . 554 
Outfit ................................................................................ .. 

Transporting and planting vessels............................ . .. . .. .• • • . . .. . .. . . . 302 
Outfit . .......... .................••••••..•••••.•........ • ...............•..•...... . .. . .. 

Boats, exclusive of those on vessels . . . • • . . • • • • • . • . • • . • • • • • • . • . . • • . •• • • . . •• • . . . . . 3, 961 

¥~~~~~;a·k~~.-~t~ ~ :~~ ~~: ::::: ~:::: :~ ::::::::::::.:::::::::::::::::::::::::::::::::: 8, ~~~ 
Shore property* . . • . . . . . .. • . • . • • • • • . . • • • • . • • • . • . • • • . . • • . . • • • • • • • • • • • . . . . . . . • . . . . . . . ....... . 
Cash capital* ...••••....••.•••••••••.•..••••.••••....•••..••••.•••••.•••.. . ................. 

Total investment ..•••.••••..•••••.•.....••..•.•...•..........•• . ... . ....... 

"Not including the oyster-packing industry. 

108. Table of products. 

$349,700 
130, 4ti7 
30:!, 145 
26,370 

126,200 
13,300 
48,644 
81,600 
88,000 

1,] 67, 426 

How taken. llm~hels. Value, 

By vessels .......................................... . ........................ . 1,206, 033 
2, 458,400 

$434,364 
901,618 By boats ..................................................................... . 

Total ....................... , . . . • • . . . . . . . • . . . • . . . . . . . . • . • . . . . . • • • • • • . . . . 3, 66!, 433 1, 336,012 

109. Table showing by customs dist1·icts the nurnber, ton11age, and value of vessels engaged 
in d1·edging, tonging, and transporting and planting oystm·s. 

Number of vessels. Tonnage. 

Customs districts. 
Dredging. Tonging. po~~~ng Total. Dredging. Tonging. p~r~tg Total. 

planting. planting. 

Trans- I Trans 

------- -1------------------ ----------
Cherrystone ...•..••. 163 9 116 
Alexandria ....•..... 1 39 
':l.'appahaunock ..•... 46 8 37 
Yorktown ........... 5 112 71 
Norfolk ....••.••••... ............. 183 35 
Peters burgh .....•.•. ............. 2 
Richmond ....•••.••. 25 4 

Value of vessels. 

CustomM districts. Trans-
Dredging. Tonging. po~!~g 

planting. 

288 2,445. 68 102. 86 1, 907.10 4, 455.64 
40 6. 60 880.11 886.71 
!Jl 9!3.16 67.85 1,154-.50 2, 165.51 

188 69.91 1, 544. 8!J !,MO. 28 3, 155. OR 
218 1, 706.04 510.34 2, 21ti, 38 

2 16.76 16.76 
29 712. 50 •113. 64 826.14 

Valu.... of apparatus aml outfit. 

Trans-
Total. Dredging. Tongin~. P~~~~tg Total. 

planting. 
------- - 1------------------ ------

Cherrystone ......... $120,010 $:!, 720 $112,1 00 .$236, 830 $69,258 $720 $10, 350 $80,328 
Alexandria .....•.... .............. 200 H,500 44,700 250 3,180 3,430 
Tappahannock ...•.. 42,450 3,650 4-3,650 89,750 22, 291 815 2, 923 26, 029 
Yorktown ..•••• . .••. 3, 500 66,420 72,4:20 142,340 790 25,810 6,130 32,730 
Norfolk .•••....•.••.. ............... 84, 650 27,275 lll, 925 36,504- 3, 352 39, 856 
Peters burgh ..•...••. ••••••• l •• 1,200 1,200 375 375 
Richmond ..•..••.••. .. --.... --~ 22,900 3, 200 26, 100 4-,408 4-35 4,843 

-------------------------
Total . . . . . • . • • . 165, 960 1~3. 740 303, 145 652, 845 92,339 68,8 32 26, 370 187, 5!Jl 
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110. Table showing by customs dist1·icfs the nurnbe1· of white and colored persons employed 
in diffe1·ent capacities in the vessel fishery for oysterJJ. 

Dredging. Tonging. 
Custom!! districts. 

Transporting 
and trans­
planting. 

Total. 

_________ 
1
_w_h_it_e. _c_ol_or_e_d. _w_h_it_e.l_c_oi_or_e_d. _w_h_it_e. _c_ol_or_e_d. __ w_h_it_e. _c _ol_or_e_d.l_'f_'ot_ai_. 

Cherry stone........... 741 306 20 3 275 63 1, 036 372 1, 408 
Alexandria .. ........................ ..... ...... 6 92 12 92 18 110 
Tappahannock.. .. .... 151 148 11 13 62 60 22·1 221 445 
Yorktown............. 9 8 217 244 148 76 374 328 702 
Norfolk. .. ........... ........ ......... 163 513 53 67 216 580 796 
Peters burgh .. .. .. .. .. .. . .. .. .. .. .. . .. 2 6 .. .. .. .. .. .. .. . .. 2 6 8 

Richmond ...•......••. .:..:..::..:.:....:....:...:1:....:....:...:~ -~-~ _ _}__~--~ --~~--~ -~ 
Total.. .... _...... !101 462 455 819 637 283 1, 993 1, 564 3, 557 

lll. Table showing by cust01ns districts and apparat1ts of capture the yield of the vessel 
fishery for oysters. 

Dredges. Tongs. Total. 
Customs districts. 

______________ 
1
_B_u_sh_e_ls. ValuC'. Bushels. ] Value. Bushels. Value. 

Cherrystone .. . .. .. . .. .. .. .. .. .. .. . .. .. 408, 344 $150, 655 8, 891 $3, 171 417, 235 $153, 826 
Alexandria .. . .. • • .. .. .. .. .. .. .. • .. .. .. .. • • • .. . .. . . .. .. .. . 1, 000 300 1, 000' 300 
Tappahannock........................ 136,441 48,627 7, 450 2, 982 143, 81H 51,609 
Yorktown ............................. 14,700 9,027 163,166 62,923 177,866 71,950 
N ortolk....... .. . .. .. . .. . .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. 387, 530 130, 648 387, 530 130, 648 
Peters burgh........................... . ... .. . .. . .. .. .. .. . t>, 900 1, 310 5, 900 1, 310 
Richmond .........••........•..•...... ~:....:....:...:~~::..:..: ____:!"'· 611 ~4, 721 -~:_~ _24, 7:: 

Total • . • . . • • • • • . . . • . • . • . • • . . . . . 559, 485 208, 309 646, 548 226, 055 1, 206, 033 434, 364 

V.-THE FISHERIES OF THE SOUTH ATLANTIC STATES. 

This geographical division embraces the States of North Carolina, 
South Carolina, and Georgia, and the eastern coast of Florida. The 
coast line, including the rivers can va~sed and all the islands and inden­
tations which support commercial fisheries, is about 5,055 miles long, 
of which the various States had the following quota• North Carolina, 
1,480 miles; Sout,h Carolina, 935 miles; Georgia, 1,390 miles; Florida, 
1,250 miles. 

With the exception of North Carolina this section has no indentations 
of large size, and the fisheries, except in the ri"VerR, do not attain great 
importance. The fishery resources of the region are not fully devel­
oped, and with the advent of new capital and methods, especially in the 
oyster and vessel food-fish fisheries, this section will no doubt take a 
prominent place among the fish-producing regions of the country. 
One special feature of the fisheries of this region is the extent to which 
set or staked gill-nets are employed, the number of this form of ap­
paratus being about two-thirds of the number used in the entire coast 
fisheries of the country. 

10,539 persons were engaged in the fisheries and fishery industries of 
this section in 1888. Of these only a very small proportion, 40.J, were 
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in the vessel fisheries; 8,799 were classed as shore fishermen, and 1,336 
were shoresmen, factory hands, etc. Of the capital invested, $116,660 
was in vessels, $220,224 in boats, $343,159 in apparatus of capture, 
and $393,846 in shore property and cash capital. The fishery products 
of the region had a value to the fishermen of $1,196,892, of which the 
general shore fisheries represented the major poction, followed by the 
oyster and crustacean fisheries. 

NORTH CAROLINA. 

The statistics for this State pover the coast fisheries proper and the 
river fisheries to head of tide water, this being practically to the limit 
of commercial fishing, except in the case of the Roanoke River, which 
was canvassed to a dhitance of 30 miles from its mouth. . 

Comparing the results of the census of 1880 with the figures for 1888, 
we find a material increase in the persons employed and capital invested, 
the former being 46 per cent., while the capital had increased 58 per 
cent. The value of the catch, however, as obtained in 1888, was 8 per 
cent. less than in 1880, though the yield itself was enormously greater-
43,022,854 pounds in 1888 against 32,249,488 pounds in 1880. This in­
crease, however, is largely menhaden, a cheap product that was not 
taken in 1880, the fishery haviug been established since then. 

The following are some of the most remarkable changes that have 
occurred since the census year : 

There has been a large increase in the pound-net fishery. In 1880 
only 117 pound nets, worth $30,800, were reported, while in 1888 there 
were 797, with a total value of ~68,4o3, and the catch amounted to 
7,898,075 pounds of fish, with a first value of $112,877. 

The change in the gill-net fishery has been phenomenal. In the 
census year only 18,796 gill nets were used ; in 1888 the number had 
reached 61,630. 

There has been a grati(ying improvement in the yield of the general 
food-fish fisherie witli few exceptions. The output of shad, in which 
this State ranks among the first, increased from 3,221,260 pounds in1880 
to 5,630,709 pounds in 1888. The catch of mullet has declined almost 
50 per cent. There has also been a slight decrease in the oyster fishery. 

The porpoise fishery has been established since 1880; in 1888 it 
amounted to $16,125. 

112. Table of persons employed. 

How engaged. 

8~ ~rS:~~ffo;ti~;l:~~~~i;:::::::::::::: ::::::::::::::::::::::::::::::: :::::: ~:::: ~:: 
On boats* ............................•............•.....•.•.................. 
On shore, in factories, fish-houses, etc .•...............••..•.•..................... 

172 
140 

5, 931 
1,109 

1888. 

150 
138 

6, 315 
1, 101 

Total .•..................................................................... ""7352 --7,704 

* 1, 25C af these, each year, werQ semi-professionals. 
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113. Table of apparatus and capital. 

1887. 1888. 
Desi~rnation. ---

No. Value. 
--- ----

37 
....... .. 

70 
ves0e~~fi~~~~~~-~: _- _- _- _- _-: _- _- _- _-_-: _- _-::: _-::::: _-::::: _- _- _- _-::: _- _-::::: _-::: _ 

ves0~~J~~~~~-~~~i~~~ ~ ~ ~:: ~:::: ::::::::::::::::::::: ~ ~:::::: ~::: . ---·----

$29,000 
7,135 

36,425 
3, 240 

Boatst....................... .. ............................ . 
.Apparatus of capture-vessel fisheries: 

Seines .................................... ..... .......... .. . 
Tonj!S ....... ........... .. ... .......... ....... .. ......... .. 

Apparatus of capture-shore fil'!herie::~: 
Haul seines . . . . . • . . . . . . . • . . . . . . .... ....•..•...••..... . ... . 
Gill nets .......•.....................•...••................ 
Pound nets ..........................•....••..••..••........ 
Skim nets and cast nets ........ .......................... . 
.B'ykenets ............................................... .. 
Turtle nets . • • • • • • . . • . . . • • . . . . . . • • . • • . • . . . • • . ............. . 
Hand lines ................................................ . 

~~~~:i~~¥1{~:-~~~~~:: ~ ~:::: ::::::: ~::: ~::::::::::::::::::::: ~:: 
Total ................•..••.........•.... 

2, 985 157,708 

21 5, 800 
38 154 

684 100, 250 
54, (197 89,608 

67~ 57, 1)38 
701 1, 813 

15 265 
106 160 
515 215 
768 2, 062 

........... 195, 108 

. .. ........ 80,400 ==j 766,881 
-----

No. Value. 
--- ----

35 $27,420 
............... fl,145 

69 36,100 
.............. :{, 230 

3,151 170, 189 

19 5,000 
39 158 

713 106, 180 
61,630 102,743 

797 68,463 
721 1, 84a 
27 505 

106 160 
515 215 
775 2, 077 

. ............... 192,946 

. ........... 78, 100 
------

801,474 

*Tonnage in 1887, 403.73; in 1888, 376. 67. t Tonnage in 1887, 69-l. 23: in 1888, 684. 35. 
t Under the classification of boats are included, in 1887, Irs Rmall stearu flats worth $22,550; and, in 

1888, 19 worth $24,000; t.he::~e are used to "lay out" the large haul seines. 

114. l'able of products. 

Species. 1--
__ Pou 

1887. 

nels. 

!}~:f;::: 8~ii~<i ~::::: ~:::::: ::::::::::::::::::::::: :: ~::: 1 1~: ~ 62,659 
55, 416 

Alewives, ::~moked ....................................... . 
Blut>fish ................................................. . 
Bluefish, salted ................................... . ...... . 

4, 000 
19, 760 
20,576 

Catfish ............................................ .. 
Channel bass ........................................... . 

18,814 
29, 105 

Chub or black bass ...................................... . 
Chub, salted ........................................ - ... .. 

90, 649 
1, 000 

Eel~ .................................................... .. 
Hickory shad . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . • • . • . • • • • • . . . . 1 96, 691 •• 945 I 
Menhaden"' .............................................. 14,7 
Mullet............................... ................... 7 

56,400 
f;(J, 275 

Mullet, salted .. .. .. . . . .. • .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. 1, 1 
Pereh...... .............................................. 3 

33,823 
H5, 163 

Perch, salted ............................................ . 24,700 
Pike ....................................... . ............ . 22,412 
Sea bass ................................................ . 
Shad ..................................................... 4,G 

14,785 
73, 16-1 

Shad, salted .........•..•................•.......•....... . 

~~~=~:~:~~. ·s;lt~d-:::: ~:: :::::::::: :::::::::::: ::::::: ::: 
Spots and croakers ...................................... . 

~~~~:~~~~~~:. ~'a-lt~d ~::: ::::::::::::::::::::::::: ~ :.-::::::: 
Striped basfl * . .. .. . .. • . . .. .. .. .. • . . .. .. .. .. .. .. .. .. .. . 
Stript>d bass, salted .................................... .. 
Stnrg('On ............. . .................................. . 
\Yhiting ............................................... .. 
Miscellaneous fish ...................................... .. 
:Uiseel\aneous tit-~h, salted ................................ . 
Shrimp .................... . ............................ .. 

~·~~~:l;i~ ~:::::::::::::: ~ ~:::::::: ~ ~:::::: :::::: :: ~::: ~ ::: 
Turtle ................................................. .. 

73,062 
40, 1)85 

6 
1 
4 

40.800 
87, 730 
22, 340 
43, 3!)5 
9~. 080 

6, 1)00 
37, 755 
18,975 
73,420 
28,405 
20,110 
46,520 
22,500 
22, OOll 

~EI~:>~ ~:::::~~:~~:: ~~~~~~~:~ ~:~ ~ ~ ~ ~:: :~~~~~: ~~ ~ ~: .. '· · 78, 016 
3, 600 

90,860 

1888. 

Value. Pounds. ValnP. 
-----------
$56, 1H9 5, 133,900 $50,836 
116, 8!19 10,211,627 110,717 

120 4, 000 120 
16, 633 626, 02;) 20,777 
4, 680 110,559 4, 255 

56! 19, 381 581 
3, 740 140,395 3, 865 

18,267 417, 572 20,960 
60 1, 200 72 

297 7, 016 486 
6, 062 192, 161 6, 253 

18,446 13,844,400 17,247 
24,254 783,875 25, 035 
43,076 976, 150 il6, 016 
14,35:1 410,357 15,299 

638 26,450 676 
J, 0.16 27, 161 1, 303 

575 15,115 610 
294, 635 5, 630,709 292,409 

3,4:H 62, 720 2, 6:!0 
4,:165 155, 2:!6 4, 797 
1, 602 37,550 1,474 
2, 817 89,903 2, 9013 

17,714 675,570 19,885 
4, Ti9 135, 030 4, 399 

24,729 553, 954 27,763 
215 6. 400 218 

5, 112 2139, 950 5, 326 
7!10 20,000 800 

11,579 510,8-!4 15,793 
4, 208 126, 560 4, 061 
4,503 124,000 4, 650 
1, 105 46,7213 1,110 
3, 250 24,750 3,400 
1, 230 20,600 1, 136 
3, 233 148, 0~8 6,150 

J6u 4. 050 180 
46, 129 

9, 255 ........... 16, 125 "· ,,. 

1 

•. "''· 921 

----------
Total. .............................................. 4:5,1 24,956 772, 957 43, 022, 855 776, 43!4 

*Of these species, tho followin~ q11antities nn•l val11es ropre~H'nt tho ontput of the vess(ll fishoriPi', 
the entire remaining catch being the result of fi~heries prnRecut('d from shore: Menhatlt>n, 14,!•'•6,600 
ponn<lH, $lil,l!l!l, in 1887, and 1:1,66-!.400 pounds. $16,!l98, in 18~8; R!ripoll b1.~s, 92,300 ponnl~. ijl:?, 779, in 
1887, a~1l 6!l,760 p01mdR. $2.all. in 1888; quohaugs, 2,000 pounds, $83, in 1887; oyster~, li7,835 pounds, 
$5,173, m18!!7, aU<1122.2H pound!!, $3,875, in 1888. 

H. l\lis. ~74--~3 
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115. Table showing by apparatt.ts and species the yield of the shore fishm·ies of North 
Carolina in 1887, exclusive of tl!e shel~fish, c1'Ustacean, and reptilian fisheries. 

Haul seines. Gill nets. Pound nets. 
Species. 

Pounds. Value. Pounds. Value. Pounds. Value . 

.Alewives . . . . . . . . . . . . . . .. . . .. .. .. 2, 701, 600 $31, 214 .. .. .. . . . . . . . .. • .. .. .. 3, 261, 059 $21, 975 

.Alewives, sa.lted........ . ......... 7, 785, 440 82, 342 71, 780 $677 3, 920, 196 32, 990 
Alewives, smoked ............ ~- - -...... . ..................................... 4,000 120 
mue:fish ........ . ................. 202,ooo I 6,5oo 212,560 6,675 1o,2oo 408 
Bluefish, salted................... 67, 500 2, 700 53, 076 1, 980 ..................... . 
Catfish............................ 10,000 300 . . . . .. ... . . . ...... .... 8, 814 261 
Channel bass . . .. . .. .. . . . • . .. . . . .. 95, 105 2, 700 8, 000 200 . .••.................. 
Chuborblackbass ............... 381,360 17,849 ............... .... ... 9,289 418 
Chub, salted ...................... 1,000 GO . ...... . ............. . ..................... . 
J•> Is . . . .. . • . .. • . . • . . • • • • • • . . • .. • • . . • • .. .. . .. .. .. . . .. . . .. . . . .. .. • . . . . . . . • .. .. .. 5, 945 297 
Hickory shad..................... 141,420 4, 404 14,086 380 34,935 1, 253 
Menhaden • • . • . . . . . . • .. . . . • . • .. • • • . • . . . . . .. . . . 190, 800 250 ..................... . 
Mullet............................ 583, 000 18, 6:18 175, 625 5, 550 1, 650 66 
Mullet,salted ..................... 793,500 30,690 340,323 12,386 ..................... . 
Perch ............................. 216,067 7,069 ............ . ......... 169,096 7,284 
Perch, salted ·. . . . . . . . . . . . . • . . . . . . . 7, 700 248 17, 000 390 .....•.........•••.... 
Pike . ............................. 21,674 1,023 ............ .... . ..... 738 33 
Shad...... . . . . . . . . . . . . . . . . . . . . . . . . 1, 619, 012 98, 136 2, 562, 381 166, 2~4 389, 921 24, 429 
Shad, salted .................... ·.. 58,100 2, 785 . ..... .... .. . ......... 14,962 649 
Hheepshead....... . ............... 111, 585 3, 367 12, BOO 450 950 38 
Sheepsheall, salted................ 1, 500 30 39,300 1, 572 .................... .. 
Spots and croakers..... . . . . . . . . . . . 62, 230 1, 832 . • • • • • . . . . . . . • • . . . . . . . . ................... .. 
Squeteague.. .. . . .. . . .. . . . . .. .. . . . 368, 030 10,016 182, 560 6, 225 43, 500 658 
Squeteague, salted................ 78, 355 2, 449 1 65, 000 2, 310 1· ..... ·- ...... · · .. -.. · 
Striped bass . . . . . . .. . . . . .. . .. . . • . 149, 422 6, 831 46, 779 3, 491 203, 335 Jl, 553 
Striped bass, salted . .............. . . . . .. .. . . .. . . .. .. . . . 6, 500 215 ..................... . 
Sturgeon.. .. . • .. . . . .. .. .. .. . .. .. .. 4 7, 275 412 188, 980 4, 670 1, 500 30 
Miscellaneous fish................ 200,095 5, 743 67,000 2,160 46, 325 1, 776 

~~:~~~;~~~~~~-~~~:-~~~~~~::::~::::!_. .... ::·.~~~- --=~~~~ 1 ·····:~·-~~~- ~ 8~~ 1:::::::::::: :::::::::: 
Total....................... 15,802, 125 1 349,886 4, 291, 550 216,670 8, 126,415 107,241 

Fyke nets. Cast nets and 
skim nets. Hand lines. Total. 

Specie~ . ---- ---- -------- -----.,..--- ·1--------
Pounds. Value . Pounds. Value. Pounds. Value. Pounds. Value. 

---------- ------------- --- - -·--1----

.Alewives . . .. . . . . . . . .. .. . . .. . . . . . . . . .. . . . . . . . . . . . . .. .. . . .. . . . . . . . . . . .. . . . .. . . . 5, 962, 659 

.Alewives, salted ....... ··J ·· .. .. . . . 78,000 $890 ................. . 11, 855,416 

.Alewivefl, smoked....... . . . . . .. . .. . . . . . . .. . .. • .. . . . . . . . .. . .. . . . . . . . . . . . . . .. .. . 4, 000 

~~!r~~: "::~~: :::::: ~ :r~~ ~~. ~ ~. ~~ ~. ~: :~~ ~ ~~.::: ~ ~~ ~: ~ :::;:~ ::: : ~~·: ~; :lUll 
Chub or black bass...... ....... .. . . .... ... .... .. . .. . .......... .. .. .. .. 39C, 6!9 
Chub, salted............. ...... ... . . ....... .......... . ....... .......... ........ 1, 000 
Eels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 5, 945 
Hickory shad............ 6. 250 $25 .... . . ~ ... . ••. ::.: : ........... :::::: 196,691 
Menhaden............... ...... .... .. ...... ...... . ... .... . ... .......... ........ 199,800 
Mullet................... .. . . . . . .. . . .. . .. . . . .. . . . . •• . . . .. . . .. . . . . . .. . .. . . .. . .. . 760, 275 
Mullet, salted...... . . .. . . . . . . . . . . . . .. .. ....... . ..... 

1

.. . . .. . . . ........ 1. • • .. . • . 1, 133, 823 

!ifL~~:~; ;;:: ~: :~:: :: . ; ~: ~~:::: :::: ~:: ::: :~:::; :::.::: ::: ;;~ ;t ::::;;:I 'f:: ~~ 
~~:a.-~~ii~~l~~:::::::~::~ ·::::::::: :::::::: - -~~~:~~~- --~·-~~~- :::::::::: :::::::: 4• 6+~:~~~ 
~~::~:~:~t ~~i£eci: :::::: ....•• 2~~- ..... ~~. :::::::::: :::::::: ---~~: ~~~ ..... ~~~ - 1!~: ~3g 
Spots and croakers ............. . -- 1- ....... . . . .. . . . .. . . . . . . . . 25, 500 985 87, 730 
Squeteague . . . . . . . . .. .. . . a, 250 65 .. . . • .. • .. . . . .. . .. 25, ooo 750 622, 340 
Squeteague, salted .................. . ........... " .... .. . . . . .. .... . . . . . . .. .. . . . . 143, 355 

~E~~~~~~~~~~~~~~~~::~~~: :::: ~: ~~~: ::: _: ~~: ::::::: :::~ ::~::: :: :::::::::: :::::::: ::~: H~ ~ 
~i~~~il~~e~~~ -~~h~:::::: :::::::::: :::::::::::::::::: :::::::: ~g:~~g 1J~g 3~~:~~~ 
M.Iscellaneous tish,salted. 1, 250 50 . . • . ... .. . .. . .. • • . . • • .. .. . • . . . . .. . . . 128,405 
Porpoises . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ . ........... . 

$56, 189 
116,899 

120 
16,633 

4, 680 
56<1 

3, 740 
18,267 

60 
297 

6, 062 
250 

24, 254 
43,076 
14,353 

638 
1, 056 

575 
294, 635 

3,434 
4, 365 
1, 602 
2, 817 

17,7H 
4,759 

21,950 
215 

5,112 
790 

11, 579 
4, 208 
9, 255 

Total ............. . 12, 250 I 225 179, 850 6, 736 280, 260 9, 390 28, 692, 450 690, 14!1 

* The value of 3,622 porpoises sold by the fishermep. to be ~ade ip.to oil a11d leather, 
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116. Table shot~ing by apparatus a~~d species the yield of the shm·e fisheries of North 
Carolina in 1888, exclusit'e of the shelljish, crustacean, and 1·epti1ian fisheries. 

---.-----------------
llaul seines. Gill nets. Pound nets. 

Pou~~ Value. 
Species. ·-

Value. Pounds. Value. 
- ,--·---

Pounds. 

.Alewives . .. .. ... .. . .... .. . .. . . . . . 2, 148, 367 $25,886 .. . .. .. .. .. . . .. . .. . .. . 2, 985, 533 $24, 950 

.Alewives, salted.................. 6, 235, 147 72, 844 68, ~00 $653 3, 837, 780 36, 382 

.Alewives, smoked---------------·---------------------- ----------- 4,000 120 
Bluefish ........................... 216,200 7,080 309,525 10,435 5,300 212 
Bluefish, saltetl . . . . . . .. .. . . .. .. . . 57, 500 2, 300 53, 059 1, 955 ..................... . 
Catfish............................ 12,000 360 ............ -------·-- 7,381 221 
Channel bass..................... 105,895 2,805 8,000 200 ............ ----------
Chuhorblackbass............... 406,922 20,534 ------------ ......... 10,650 426 
Chub,saltPd............. ......... 1,200 72 ------------ .......... ----------------------
Eels .............................. __ ... __ .. __ ....... __ .. _____ .... _.. 7, 016 486 
Hickory shau..................... 145, 100 4, 519 13, 956 378 33, 1u5 1, 356 
Menhaden.............. .......... ...... . ..... 180,000 249 ....•.......... 
Mullet............................ 606, 375 19, 622 170, 000 5, 350 l, 250 il8 
l\lullet, salted..................... 667, 600 24, 742 308, 550 l 1, 274 .....................• 
Perch............................ 210,393 6,960 ------------ .......... 199,96<! 8,339 
Perch,salted...................... 8,350 264 18,100 412 ............ ---- -----

§~~:l:::::::::::::::::::::::::::::: 1,7~~:~~~ 8~:~g~ ~--:i.-~38:352' ··i79;945· 4;!3,~gg I 21,6~~ 
f::ihad,salted....................... 45,850 1,957 ............ 16,870 il63 
Sheepshead . .. . .. .. .. .. . .. .. • • .. .. 116, 176 3, 545 22, 000 660 1, 050 -!2 
Sheepshead, sal ted................ 1, 400 28 35, 900 1, 436 .................... .. 
Spots and croakers............... 62,340 1,881 ..................... ------------ ......... . 
Squeteague .. .. . ...... ____ ...... 393, 275 10, 901 1 229, 395 7, 680 24, 200 479 
Squeteague, salted...... .. .. .. .. .. 76, 535 2, 426 58, 500 1, 973 ............... __ .... . 
Stripedbass ...................... 161,300 6,438 51,157 3,651 270,487 15,288 
Striped bass, salted..................................... 6,400 218 ..................... . 
Sturgeon.......................... 45, 800 421 222, 500 4, 870 1, 650 35 
Miscellaneous fish................ 277, 174 8, 144 91, 000 2, 850 57, 670 2, 169 
Miscellaneous fi~h. salted......... 93, 235 3, 001 32, 075 1, 010 ..................... . 
Porpoises .................................... *16.125 ......................................... .. 

Total ....................... 13.852.258jmss1f5,216,G69 235,'i99 "7,898,075112,877 

Species. 
Fyke nets. Cast nets anu I 

skim nets. Hand lines. Total. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
----------------1------- --- ------- ------ --- -------- ---
Alewives .......................... ............................................ 5,133,900 $50,836 
Alewives, salted ..................... -..... 70, 500 $838 .. .. .. .. .. .. . .. . .. 10, 211, 627 110, 717 

~{~:J:~s:.~~~~~~:: ::::: :::::::::: :::::::: :::::::::: :::::::: ···95; 000 $3, 050 62~: ~~g 20, ~~~ 
Bluefish, salted........ .. .. .. .. .. .. .. . .. .. .. .. . .. . .. .. . .. . .. .. .. .. .. .. . -.. .. .. 110, 559 4, 255 
Catfish..................................................... .................... 19,381 581 
Channel bass .. .. . .. .. . .. .. .. . .. . .. .. . .. . .. .. .. . .. . .. .. . .. . .. 26, 500 860 140, 395 3, 865 
Chuborblaekbasa...... .......... ........ .......... ........ .......... ........ 417,572 20,960 

~~~~b-·-~~~:(:~::::::::::::: :::::::::: :::::::: :::::::::: :::::::: :::::::::: :::::::: ~:~~g 4~~ 

~~t~f~e~~~~::::::: ::: ::1:::~~.: ~~&: ::: :~~~: : ::~:::::: ::::::: :!:::::: :::: ::::::::I ~~~: ~~~ I 2:: ~~~ 
Mullet., salted ............................. ----······j·- ...... 

1

.......... ........ 976,150 36,016 
Perch....................................................... ................ ... 410,3i>7 15,299 

i~P:IJ~E2)EH~· EE ::;;;~~u_;._.,; ::;;;~H: :::;;;:1 ... ~:In .. ;;1~ 
Sheepsheacl...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 000 550 155, 226 4, 797 
Sbeepshead, salted....... 250 10 .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. . 37, 550 1, 474 
:::\pots and croakers .. . .. . .. . .. . .. . .. .. .. .. .. .. . .. .. . .. .. .. .. 27, 563 1, 025 89, 903 2, 906 
Squeteague ..... __ ..... __ 3, 700 75 .. .. . .. . .. .. .. . .. . 25, 000 750 675, 570 19, 885 
Squet!'ague, salted....... .... .. .. . . .. .. .. .. .. .. . .. . .. .. .... .. .. .. .... .. .. .. .. .. 135, 035 4, 399 
Striped bass............. 1, 250 75 . . • . . . . • • . . . . . . . . . . . . . . . . • • . . • . . . • . 484, 194 25, 451: 

~~~fr~l~~~·: ~~;~~~1:::::: :::::::::: :::::::: :::::::::: :::::::: :::~&; &&~- :::: ~~&: 2~~: ~~g 5, ~~~ 
'""'"~'".. •••. •..... •• 000 " •••••• •••. . •••. ••. "· 000 1 •• 570 '"'· ... 115.793 

w~~~l~~~~~~~-~~~: _s~l~~~- .... ~·- ~~~ ... --- ~~- :::::::::: :::::::: :::::::::: :::::::: .... ~:~·-~~~- 1~: ~~; 
. Total -- .. ---- ...... ~ -2951 197, 725 7,908 308, mJlo, 215 27, 487, 6M! 694, 375 

~The val-qe of 6,450 porpoi;:es sold br the fisher!lle~ to be made !nto oil amlleather, 
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117. Table show·ing the extent of the 1nenhaden indnstry of Nor·th Ca1·olina. 

Designation. 

Number of factories in operation ........................................... .. 
Value of factories ...................................................... .. 

~ ~~!i~f.~~{rl~~:~;~~Je~ ~::::::::: ~::::::::::: ~.::::::::::::::::::::::: 
Number of steam vessels employed .......................................... . 

Net tonnage ........................................................... .. 
Value .................................................................... . 
Valueofoutfit ....................... .. ... . ............................ .. 

Number of sailing vessels employed in fishing .............................. .. 
Net tonnage . . . . • . • . . . . . . . . . . . • . . . . • . . . . ......•..••••...•..••........... 
Value ...... ............................................................ . 
Value of outfit . . . . .............................•.....•................. 

Number of vessels employed as "carryaways" .............................. . 
Net tonnage ............................................................ . 
Value ... ... .............................................................. . 
Value of outfit .......................................................... .. 

Number of menhaden handled .............................................. .. 
Value to fishermen ...............•....................................... 

Number of gallons of oil made . .. . .. . . ..................................... . 
Value as sold ............................................................ . 

Number of tons of scrap produced ......................................... .. 
Value as sold ............................................................ . 

SOUTH CAROLINA. 

1887. 

8 
$34, 700 
$~6, 100 

109 
142 

1 
44.15 

$9,000 
$2, 000 

12 
167.37 
$9,300 

$10,075 
12 

106.46 
$5, 900 

$600 
24,594,000 

$18, 44ti 
98, 200 

$24,550 
1, 698 

$42,060 

1888. 

6 
$30, 9QO 
$24,100 

9i 
119 

1 
44.15 

$9,000 
$2,000 

9 
124.79 
$7,800 
$8,325 

9 
78.71 

$5,550 
$450 

22,964,000 
$17,123 

50, 400 
$13,600 

1, 555 
$38,875 

The coast fisheries only are included in these tables; the inquiry 
prosecuted in the rivers did not generally extend above tide water. For 
thi~ reason there is not a strictly proper basis for comparison with 1880, 
but the figures are sufficiently similar in their scope to permit deduc­
tions regarding changes, although it should be borne in mind that the 
information for 1880 covers a wider area than in 1888. 

Comparing the figures of 1880 with those for 1888 there appears to 
have been an increase of 34 per cent. in persons employed and 47 per 
cent. in capital invested, while the value of the catch has fallen off 23 
per cent., the yield of the fisheries declining from 6,143~250 pounds in 
1880 to 4,180,848 pounds in 1888. 

The shrimp catch bas fallen off nearly one-b~lf; the crab product 
has advanced 65 per cent;; the terrapin yield has increased more than 
64 per cent.; there have been less noticeable changes in the output of 
other species. 

118. Table of persons employed. 

How engaged. 

On fishing vessels ................................................................ . 
On transporting vessels ........................................................ .. 
On boats* ............... ~ ....................................................... . 
On shore, in fish-houses, etc .................................................... . 

Total ................................•................•.................... . 

* i77 of these, each year, were semi-professionals, 

1887. 

67 
5 

1, 183 
25 

1, 280 

1888. 

69 
5 

1, 247 
25 

1, 346 
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lHl. Table of apparatus and capital. 

1887. 1 1888. 
D~p~~ I 

-------------------------~ _Val~e-_, No. Value. 

Vessels fishing* ................................................ . 14 $15, 550 
4, 750 
6, 500 

450 
18, 644 

15 $15,850 
4, 850 
6, 500 

450 
1!1,4!14 

Outfit ...... ------ ........................................... . 

Ves(}~~J~~~-s-~~~:i~~ _t_:: ::::::::::::::::::::::::::::::::::::::::: 
Boats ........................................................... . 485 526 
Apparatus of capture-vessel fisheries: 

Hand lines. . . . . .. .. . .. . . . . .. .. . . . .. . . .. . . . . .. . . . • . • • . . . .. • . . 280 96 300 
2 

1110 
10 Tongs ............................................................ --· 

Apparatus of capture-shore fisheries: 
Haul seines................................................. 30 2, 400 32 3, 400 
Gill nets ............................•.. _ .. _ ... _ .....••. __ .... 208 8, 770 229 10, 185 
Fyke nets................................................... 15 100 22 220 
Cast nets .... :............................................... 150 750 150 750 
Dip nets..................................................... 68 65 68 65 
Pots .................................... _...... .. . . . .. . . . . .. 10 10 10 10 

~:~:i~~1:~: :: ~~~: ~:·:~~-:·:~~~~-:~~-:~~~ ~-:: ~~ ~ ~ ~:~::~: :~~ ~~:~:~~:I :2, i1Z . Ji: !H . :~: i~. _;~ ~~ 
Total ...................................... -:_--------------~-------- 92,930 J-------· 97,189 

*Tonnage in 1887, 231.70; in 1888, 240.43. t Tonnage in 1887, 17.42; in 1888, 17.42. 

120. Table of p1·oducts. * 

1887. 1888. 

Pounds. I Value. 
Species. 

Pounds. 

Blnefish .. ... . • .. . .. .. . ... . . . .. .. . .. ... . .. .. .. .. .. .. .. 158,000 $4,740 150,605 $4,518 
Catfish .......................................... __ _ 19, 560 588 19, 085 540 

Drum ................................ ................ 90,065 1,600 75,000 1,400 
Channel bass........................................ 54, 673 1, 6381 50, 600 1, 618 

~i~~~~~~!. ~~-~:::::::::: :::::::::::::::::::::::::::::: 1~~: g~~ 3, ~g~ 1~~: ~~~ 3, !~g 
Mullet, salted .. .. .. .. . . . . .. • • • .. . .. .. . . .. .. . . . .. .. .. 200, 000 7, 000 150, 000 5, ~00 

~! b8~s~l~~~~ ~::::::::::::::::::::::::::::::::::::::. 88~: ~~~ 28, 5~~ 91~: ~~~ 29, 3~~ 
Shad ...... _ ..... .................... _..... .. .. .. .. .. 365, 772 22, 840 432, 800 27, 050 

1-- ~~~i~~~da~~~~k~~~:::::::::: :::::::::::::::::::::::: 1~~: g~~ ~: ~!~ 1M; gg~ . ~; ~!g 

§~f~Fl~~~~i~EDH~H)HH~~~: i~m ,im ~:11 ,illi 

t· 

~~~~~-~::::::::::::::::::::::·.:·.:::::::::::::::::::: 3~~:~~~ . 1~:~~g 3~~:g~g' 18,~~~ 
Terrapin .. .. .. • . .. • • .. . .. .. .. .. .. . . .. . .. . . .. .. .. . . .. 40, 625 3, 550 3R, 525 I 3, 485 
Ovsterst ........................................ .. _.. 264, 075 18, 581 281, 69-i 19, 146 

Total ..•..••...•............................... 4.07~ ~7,688 4,ls0,847~-163;65i 

* 8,960 pounds of caviarCI, worth $936, were made in 1887, an<117,788 ponr:<ls, worth $1,858, in 18R8. 
t Of these species the followiu~ quanti ties were taken in the vessel fisheries, all of the remaining 

catch being the result of fi8heries prosecuted trom the shore: Red snapper, 1,200 puunds, valued at 
$38, in 1887, and 1,365 pounds, valued at $41, in 1888; sea bass, 463,492 pounds, valued at $15,750, in 
1887, and 511,433 pounds, valued at $17,396, in 1888; oysters, 8,400 pounds, valued at $240, in 1888. 

,·· 
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121. Table showing by apparatus and xpecie8 the yield of the shore jishm·ies of South 
rJa1·olina in 1887 an(l1888, exclusive of crabs, termp'in, and oysters. 

1887. 1888. 

: 

-~~-

Pouuds. Value. Pounds. Value. 
Apparatus. Species. 

- --- ------

Haul seines . .. . . . . . Mullet .......................... . 94,000 $2, 820 94,000 $2,820 
200,000 7, 000 150, 000 5, 200 
10, 000 300 12, 000 360 
15, 000 450 15,000 450 

157, 000 4, 730 147,580 4, 450 
50, 000 1, 500 40, coo 1, 200 

Mullet, salted .................. .. 
Sheepshead ..................... . 
Spots and croakers ............... . 
Sq ueteague . .. . . .. .. . .. . .. .. .. .. . 
Miscellaneous fish ................ . 
Shrimp ........................... . 8, 000 400 12, 000 600 

------- --------
Total ......... ... . ........ . 5:34, 000 17,200 470, 580 15,080 

~======== --- - - ======-=== -·--
12, 6'25 252 i3, ooo 260 

20, 665 
Gill nets .. .. . . . . .. . Hickory shad ....... • ............ . 

Mullet .......................... . 5, 000 ]50 619 
Shad . ........................... . 361, 772 22, 1>90 428,800 26, 800 
Sturgeon ......................... . 182, u58 7, 068 251, 065 9, 633 

----· ---------
Total ................... . . . 561,455 30,060 713, 530 37, 312 

.=:=:=:=-======== --- ======= ---

Fykenets .......... Catfish ................... ,....... 3,000 80 3,000 80 

Cast nets and dip 
nets. 

Hand lines ........ . 

I 

Striped bass....................... 3, 500 190 2, 865 171 
Miscellaneous fish . . . . . . . . . . . . . . . 6, 000 240 6, 000 240 

Total. ....................... - 12, 500 ~-"5io --11, 865 -m 
~= ===== ============= ===::-==== 

Mullet ..................... -- . . .. . 1, 000 30 1, 000 30 
Shad ..•...•....................... 
Squeteague ...................... . 
Shrimp ........................... . 

4, 000 250 4, 000 250 
1, 000 40 1, 000 40 

330, 000 18, 000 346,860 18,260 
----·- -----------

Total. ...................... . 336,000 18,320 352,860 18,580 
====== ------- ===== ·---

.Bluefish ......................... .. 
Catfish ............. ............. .. 

158, 000 4, 740 150, 605 4, 518 
16, 560 508 16, 085 460 

Channel bass ................... .. 54,673 1, 638 50, 600 1, 618 
Drum ..................•.......... 
Sea bass ......................... . 

90,065 1, 600 75,000 1, 400 
425, 745 12, 772 398, 895 11, 966 

Sheepshead ..................... .. 9J, 095 2, 740 99, 060 2, 980 
Spots and croakers ............... . 
Squeteague ...................... . 
Whiting (.Jfenticirrus) .......... .. 
Mi<>cellaneous fish ............... . 

36, 606 1,190 42,000 1, :!90 
58,605 1, 794 58,000 1, 770 

617, 685 18, 528 600, 680 18,014 
237, 156 7,159 238, 750 7, 200 

Total........................ 1, 786, 190 52, 66!> 1, 729, 675 51,216 

Grand tota.l . . . . . . . . . . . . . . . . 3, 230, 145 118, 750 3, 278, 510 122, 679 

GEORGIA. 

The canvass upon which tlle tables are based coYered all coast fish­
eries and the river fisheries to the head of tide water; this field prac­
tically embra,cing the entire commercial fisheries of the State with the 
exception of those in the upper Savannah and Altamaha HiYers. 

The fisheries of this State have generally declined since 1880, notice­
ably in personnel, capital in Yes ted, and value of catch; but the actual 
output of the fisheries i.n 1888 exceeded by about 600,000 pounds the 
catch reported in 1880. 

In the fisheries for sturgeon, alewives, and mullet, there has been a 
marked decadence ; while the Yessel fishery shows an increase in ma­
terial from 1 vessel in 1880 to 12 in 1888. These engage chiefly in the 
oyster industry, bnt also fiHh for red snappers, sea bass, and terrapin. 
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122. Table of persons employed. 

How 13ngaged. 1887. 1888. 

---------------------------------------------------------- ------------
In vessel fisheries .................••••..........•.......•....................... 
In shore fisheries" ....................................•••.••...................... 
On shore .......•...................•........•••...•.•••......•............... ". 

Total .••.................•....••........................•.••......•.. -·····-

* 200 of these, each year, were semi-professional. 

123. Table of apparatus ancl capital. 

1887. 
Designation. 

No. Value. 

23 
490 
114 

627 

1888. 

32 
492 
114 

638 

No. Value. 
---------------------------------------------1·-----l------- ------------
V es11els fishing* ................................................. . - 1 0 

Outfit .......•..••..•••••.....•..••..........•.........••.... . 
Boats............................................................ 367 
Apparatus of capture-vessel fisheries: 

Seines . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • . . . • • . 6 
Hand lines ..••...........................•..••••......••........••.. -
Tongs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . • . • . . . . . . . . 20 

.Apparatus of capture-shore fisheries: 

$5, 77fi 
2, 540 
5, 2±1 

360 

100 

12 $8,875 
2, 940 

368 5, 246 

6 360 
50 5 
22 110 

Haul seines...... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 20 400 20 400 
Gill nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 7, 710 I 159 7, 730 
Cast nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 126 630 !26 630 
Fykenets................................................... 1

5
4 j 310 14

6
1 3l0 

Pound nets . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . • . . . . . . . . . . . . 1, 000 1, 200 

Tongs . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 122 560 122 560 
Hand lines................................................... 8161 80 826 90 

Shore property................................................... . .• . . . . . 27, 100 27, 100 
Cash capital .•••••...•..............•.•••... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 000 10, 000 

Total ..••.•.......•...•.........•••.•••.....••.•........... =--:-:-~-Gl,soo =-:--:-~ -65, 556 

"Tonnage in 1887, 90.25; in 1888, 129.41. 

124. Table of products. 

1887. 1888. 
Species. 

founds. Value. Pounus. Value. 

Alewives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 065 $376 24, 360 $365 
.Bluefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . 6, 850 2b0 5, 895 236 
Catfish . . . . . . . . . . . . . . . . . . . • . . . . . • • • . . . . . . . . . • . • • • . . . . . . . . 67, 685 1, 692 66 860 1, 658 
Channel bass . • . . . . . . . . . . . . . • . • • . . . . . . . . . . • • . . . . . . . . . . . . . 19, 900 440 20: 685 470 
Drum.................................................... 10, 495 312 10, 505 345 
Hickory shad...... . . . . . . . . . . . • . . . . . • • • • • . . . . . . . . . . . . . . . . 13, 625 260 14, 000 267 
Mullet...... . . . . . . . . . . . . . . . . . . . . . . • • . . . • . • . . . . • . . . . . • • • • . 46, 685 1, 900 48, 000 1, 960 
Red snapper*...................... . . • . . . • • . • . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 000 150 
Sea bass"' . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . • . . . . 4, 500 135 7, 250 267 
Suad ........ _. ........ .. . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 255, 200 18, 760 263, 200 19, ooo 
ShePpshead .................................•.•.......... 8, 085 265 7,885 25R 
Spots and croakel'S ................ _... . . . . . . . . . . . . . . . . . . 10, 865 440 10, 500 4'25 
Squeteague............................................. . 66, 860 2, 6t0 67, 068 2, 720 
Striped bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11, 000 880 11, 000 l:lSO 
Sturgeon . .. . . . . ... .. . . . . . . . . ..•.•.. .. . .•. . . . ... . .. .•. . . . 191, 600 8, 464 174,250 6, 978 
Whiting ......................................•......... . 10,900 416 10,000 400 
Miscellaneous fish ...........•.......................... _ 98, 565 3, 500 99, 625 3, 544 

~:It~~~~~~:~~:~~:~:::::::::::~:::::::~::::::::::::~:::::: 
1

:!: ~~~ ~: ~~~ 
1:i: i~~ ~: ~1~ 

Oysters*...... . . . . . . . . . . . . . . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . 770, 600 26, 950 844, 200 29, 370 

Total .•••.......................................... 1,882, 79o isO," 745 1,957, 749 -82, 91o 

*Of these species, the following quantities and values repre~ent the yield of the vessel fisheries: Red 
snapper, 3,000 pounds, $150, in 1888; sea bass, 2,000 pounds, $100, in 1888; terrapin, 23,400 pounds, $3,900, 
in 1887, and 20,700 pounds, $3,450, in 1888; oysters, 148,600 pounds, $4,200, in 1887, and 207,200 pounds, 
$5,920, in 1888. 

NOTB.-21, 748 pounds of caviare, valued at $2,068, were prepared in 1887, and 21,412 pounds, valued at 
$2,569, in 1888. 
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125. Table showing by apparatus and species the yield of the shore jisl1e1'ies of Georgia in 
18!:57 and 1888, exclusive of oysters and crabs. 

1887. 1888. 
A11paratns. Species. 

Pounds. 
I 

Value. Pounds. I Valne. 
I_ -------

Gill nets ............ <ihaunel bass ................... .. 10,900 $240 11,685 $2i0 
Hickory shad .................. .. 
Mullet ........................... . 

13, 625 260 14,000 26i 
27, 685 ], 130 27, 000 1, 110 

Shad .......................... .. 
Squeteague ...................... . 

252, 800 18, 580 261, 200 18, 850 
35. 86(! ),400 36,068 l, 480 

StnrgPon ........................ . 
Miscellaneous fish ......•.......•. 

191, 600 8, 46! 174, 250 6, 978 
10, 000 400 10. 000 400 

--------------
Total. •.........•.•.•....••.. 5->2, 470 30,474 534, 2();l 29, 355 

============== =========== ======= ----
Haul seines ......... Mullet ........................... . 5, 000 200 5, 000 200 

8pots and croakers ............. .. 2, 000 80 2, 000 80 
Miseellaneous fish .............. .. 
Shr1mp ....... : .•................. 

6,000 240 6, 000 240 
14, 000 700 16, 000 800 

Terrapin ....................... .. 11,250 1, 875 14,250 2, 625 
--------------

Total...... . . . . . . . . . . . • . . . • . . 38, 250 
1 

3, 095 _ 43, 250 3, 945 

Cast nets ........... Catfish ........................... - G, 000 ~· =-- 120 .=5, 860 ---: 
Mullet........................... 14,000 570 I 16,000 b50 
·Miscellaneous fish................ . 15, 000 I 600 17, ti25 704 I Shrimp .....•.................... - ~~1, 000 ·-5, 800 _ ~4, 650 · __ 6, 000 

Total........................ 206, 000 7, 090 214, 135 1 7, 469 

Pound nets and fyke Alewives........................ = 2fi, 065 376 2!, 360 1= 365 
nets. Catfish . • . • • . . . . . . . . . . . . . . . . . . . . . . 35, 000 900 35, 000 !JUO 

i::3had...... . . . . . . . . . . . . . . . . . . . . . . . . 2, 400 180 2, 000 150 
St.riped baes ... . . . .. . . . . • .. • . . .. .. 11, 000 880 11, 000 880 
Miscellaneous fish. . . . . . . . . . . . . . . . 23, 000 560 23, 000 560 

----------------
Total. .................... .. 96,465 2, 896 95,360 2, 855 

I===========---- =======-====== ----
Hand lines . . . . . . . . . Bluefish ............ . ........... . 6, 850 280 5, 895 236 

Catfish ......................... .. 
Channel bass .................... . 

26, 6!l5 672 26,000 643 
9, 000 200 9, 000 200 

Drum ........................... .. 10,495 312 10, 505 345 
Sea bass ....................•..... 4, 500 135 5, ?50 167 
8heepshead ...................... .. 8, 085 265 7, 885 258 
Spots and croakers .............. . 
Sq neteague ......... ~ ........... .. 
Whiting ...... . .......... . ..... .. 
Miscellaneous fish ............... . 

8, 865 360 8,500 3!5 
31, 000 1, 240 31,000 1, 240 
10,900 416- 10, OOJ 400 
44,565 1, 700 43, 000 1, 640 --- - ----------

Total ...•........... . ....... 160, 945 5, 580 157, 035 5, 474 
=========== --- ========== ---

Grand total. ............... .. 1, 044, 13v 49, 135 1, 043, 983 49,098 

FLORIDA. 

The fisheries of the west coast of Florida are so much more important 
than those ou the Atlantic shore of the State that the tables have been 
discussed under the Gulf fisheries rather than make separate sets of 
statistics for the two sec.tions. In tables 2, 4, 6, 10, and 16, constituting 
a portion of the general statistics, in which the geographical divisions 
of the coast are observed, the figures for the two sides of the State have 
beeu i:acJuded in their respective sections. 
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The figures which properly belong to the east coa:-;t of Ji'lorida. for 
the year 1888 ma.v be briefly given as follows: 

Persons employed: .. 
Vessel fisherm<>n ........•......• ------. _ .. _ ......••••••.................. 
Shore fishermen ...............•...•.•••.........................•........ 
ShoreRmen and factory hands .......................................... .. 

Total ..........................•........•.•.••....•................. 
.Apparatus and capital : 

Vessel& (53.71 tons) ..................... ...... ........................... . 
:Boats ....... ..•.................... .........•............................. 
~eines ................................................................. .. 
Gill nets .......•........................... -- .................... · ... - · · 

Total investment, including shore property and cash capital ............... . 

Value of products: 

10 
745 
96 

851 

3 
48~ 

45 
421 

$109, 670 

General food-fish ........................................................ $140,012 
Mollusks . .. . . .. . . .. .. .. . . .. . .. . .. .. . . . .. .. .. . . . .. . .. . .. . . .. .. . . .. .. .. .. .. 13, lOi 
Reptiles............................ . .. . .. .. .. .. . .. . . .. . . .. .. .. . . . .. .. .. .. 5, 87f 
Crustaceans.............................................................. 5, 89 ~ 

Total............................................................... 173, 8!<ti 

VI.-FISHERIES OF THE GULF STATES. 

The coast line of the Gulf States has an approximate length of 6,875 
miles, includ.ing the indentations. Of this amount tlw weRtern side of 
Florida contributes 2,820 miles, Alabama 180 miles, Mississippi 215 
miles, Louisiana 1,650 miles, and Texas 2,010 miles. 

In no other section of the countr·y has the percentage of increase been 
so marked as in the Gulf States since 1880, ~lthough the actual au­
vance has been less than in some other regions. The increase bas been 
especially noticeable in the oyster fishery and in the number of vessels 
and boats employed, this section ranking next to the Middle and New 
England States in the latter respect. Next to the general food-fish 
Jh;heries, which yield the largest returns, the oyster fishery is of the 
greatest importance, followed by the sponge, crustacean., and reptilian 
fisheries, the last named, although the least remunerative, being of 
greater extent than the combined reptilian fisheries of all other sections. 

The fisheries of this region gave employment in 1888 to 9,543 persons, 
of whom 1,639 were vessel fishermen, 6,:)64 shore fishermen, and 1,54-0 
factory hands, preparators, etc. The capital invested amounted in the 
aggregate to $1,884,710, of which $504,648 represented Yessels and 
their outfits, $371,332 boats, $107,250 apparatus of capture, and $901,480 
shore property and cash capital. The yield of the fisheries was valued 
at $1,319,745. 

FLORIDA. 

The statements given in these tables coYer' the commercial fisheries 
of the State, with the exception of a limited amount of fishing in some of 
the small lakes and minor rivers and the business of hunting alligators. 
The statistics practically cover the same ground as the census of 1880, 
aml therefore afford a ver.v satisfactory basis for comparison. 
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Speaking in general terms, there has been a marked increase uuring 
the past eight years in the three grand items of persons employed, cap­
ital, and value of catch. The increase in capital is found chiefly in boats, 
nets, seines, oyster apparatus, and shore property, and this, together with 
the increase in persorrnel, is due to the development of certain fisheries 
and the establishment of these industries at points where they were not 
prosecuted in the census year. 

There is little change in the vessel fishery, for the reason that there is 
a natural limit to the sponge trade, and the high tariff' on fish in Cuban 
markets has held in check the development of the smack fishery. 

The shad catch shows a marvelou& increase-from 251,700 pounds in 
1880 to 1,444,0{)0 pounds in 1888. There has also been a marked im­
provement in the mullet fishery, amounting to 200 per cent. in the catch. 

Thert has been a large increase in the red-snapper fishery, but a de- · 
cline in the grouper catch; the combined output of the two species, 
however, is about 1,000,000 pounds more than in 1880. · 

The 0)7 ster industry is no less noticeable for improvement. Canning 
establishments have recently been located on the east coast, and a 
large business has been built up. In 1888 the product was 231-),195 
bushels against 78,600 bushels in 1880. 

rrhat portion of the figures in the accompanying tables' which is to 
be credited to the west coast, for the year 1888, may be briefly sum­
marb-;ed as follows : 

Persons employed : 
Vessel fishermen.......................................................... 1, 045 
Shore fishermen.......................................................... 1, 831 
Shoresmen anu factory hands . ............................................ 190 

Total. ................................................................. . 
Apparatus and capital: 

Vessels (2,486.1$7 tons) ................................................... . 
Boats ................................................................... .. 
Seines ............ . ......... . ............................................ . 
Gill nets.: ............................................................... . 
Pound uets ............... . .. . .....•................... - .... - ...... - ..... . 

Total investment, including shore property and cash capitaL . . ...... . ...... . 

Value of products: 

3, 066 

141 
1,150 

93 
621 

3 
$613, 736 

General food-fish . . . . . . . • . . . . . . . . . • . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . $310, 280 
Molluaks . . .. . .. . .. .. . .. .. .. . .. .. .. .. .. .. . . . .. . . .. .. .. .. .. .. .. . .. .. .. .. . . . 44, 448 
Reptiles .. • .. . .. . • .. . • • . . • • • . • • . • • .. . • .. . . • . . . . . . • • . • .. . • . . .. • .. . .. . . • .. . . 10, 978 
Sponge . . . . . . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . • . . . . • . . . 253, 690 

Total. ................................ :. . . • . . . .. . . . . . • .. . . .. . . . . . . .. . . . . 628, 396 

126. Table of peTsons mnployed, 1888 . 

.tlow engaged. 

8~ ~r~~:ffo~~i~s:~~~~~i~~::: :: ~:::.' . . :::::::::::: ~::::: :::::::::::::::::::::::: ::~ :::::::::::: 
On t.oats ........................ .. .................................. ~···--·----········-·--
On shore, in factories, etc . .. . ......... __ .......................................... _ ....... .. 

Toi.al. .............................. . ................ . ................................ . 

- ---------- -

No. 

1, 029 
26 

2, 576 
286 

3, &17 
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127. Table of ctpparatus ancl capital, 1888. 

Designation. No. 

Vessels fishing (tonnage 2,388.11). .•••••.•••.•••.•••.••. ...... ...... ............ 135 
Outfit .......... .............................................. . ....................... . 

Vessels transporting (tonnage 98. 26) . . • .. .. .. . .. .. .. .. .. • • • .. .. .. .. . • .. .. .. .. .. 9 
Outfit .......................................................................... .. . . 

Boats .................................................. . ........................ 1, 641 
Apparatus of capture-vessel fisherie~: 

Haul seines .................................................... . ........... . 
Gill nets . ................................................................. .. 
Hand lines ............................................................... .. 

g~~l;e .. ~~tfit~~ ~~~: ~~:: ::: :~~~ ~~: ~~~ ::::~: ~~::::: :::::::::::::::::::: :~: :::: 

19 
23 

237 
16 

Apparatus of capture-shore fisheries: 
Haul seines................................................ . ............ . .. 119 
Gill nets.......................................... . ...................... . . 1, 019 
Pound nets...................... .. .. .. .. .. .. . . .. .. . .. .. .. . .. . .. .. .. .. . . . . .. 3 
Cast nets...... .. .. .. .. . . .. .. .. . . .. .. .. .. .. .. . . .. . .. . .. . .. .. .. .. . .. . . .. . . . . . 241 

~~~~1~ig~~f:~tt: :_;_; _: i H: _: i i ~ _;_:_:_\~ U J/ ~ \~_: i i ;_: i :.: H ~ _: i: i i :_:_:; _:: LU; • · · · · ~ .. :g: 
Total. ......... . ..................................................... . 

128. Table of products, 18i:l8. 
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Value. 

$218, 575 
120,954 
12, 100 

2, 520 
136,148 

2,100 
575 
384 
96 

1, 026 

8, 490 
40,738 
1, 800 
1, 217 

192 
2, 296 
1, 050 

143,145 
30,000 

723,406 

Vessel fisheries. Shore .fisheries. Total. 
• Species. 

Pounds. V CJlue. 

Angel-fish . ................................. -.... ··-· ..... . 
Black bass or trout ................... · · · · · · .. · · · · · .... ·- · · 
Bluefish .................................................. . 
Bream .................................................... . 
Catfish .................................................. .. 
Channel bass ......................... · .... · · · .. · · .... · -.. 
Crevalle .. . .. • .. .. .. .. • .. . .. .. . . .. .. . . ..... ·.. . . · .. · · · - · · . 
Drum .................................................... . 
Flounders ............................ · .... · · · · · · · .. · .. ·- · 
Grouper • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 378, 961 $11, 087 
Grunt ............................... ···· · ······ 
Jurel ......................................... .. 
Kingfish ....................................... . 
Mullet............................... . 108,000 
Mullet, salted ........................ 1, 604,000 
Mullet roe, salted..................... 45, 500 
Perch ........................................... . 

2, 200 
36, 996 

2, 276 

Pompano ............................. · · · · · · .. · ·. · .. ·-- ·- · · 

::i1o~~:~I;~[~~ ~ ~:: ~ ~ ~:::::: ~::: :::::: . · ~·. ~~~·- ~~~-1--. ~~·- ~~~. 
Sea I> ass or blackfish .. .. . . . . • • .. . .. .. · .. · ............... .. 
Shad .................................. . ..................•. 
Sheepshead...... . .. · ................ · .. · .. · ............ .. 
Skipjack or lady fish (.Albt~la) .. .. . .. . .. ................. . 
Spanish mackerel .... . ............... . .....• . .............. 
Spots and croakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . ........ . 

~~~~::~~u-~ : ::: : : : ~ : : : : : : :: : :: : : : : : : : : : : : : ~ : : : ~ : : : : :: : : : ~ :: 
\Vlliting .............................. . ......... . ......... . 
Miscellaneous fish ....................................... .. 
Miscellaneous fish, salted............ . .. ............... .. 
Refuse fish .. .. . . .. . .. .. .. .. . .. .. .. .. . . ......... · .... ·- · · · · 
:;ponge .. .. .. . .. .. .. . .. .. .. .. . .. .. . .. 185, 346 185, 3!6 

~~~t~~-:::::::: :::::::::::::::::::::: : : :::: : ~ ~::. : ::: : : : ::. 
Terrapin...... .. .. . .. . . .. . . . . .. . .. . .. . . ............... - ... . 
'.rurtle . .. .. .. .. . .. .. .. .. . .. .. .. .. . .. .. 84, 390 6, 430 
Quohaugs .................................... ~. . ..... . . ·. 
Oysters. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 151, 690 4, 202 

Pounds. 
----

2, 000 
70,000 

245,787 
3, 500 

27, 800 
405, 557 

19, 810 
55, 126 
7, 333 
5, 000 
6, 000 

2t, 975 
233, 661 

4, 030, 703 
1, 053, 200 

93, 300 
15, 000 
fi[J, 094 

199, 060 
2, 000 
3, 000 

1, 448, 000 
557,431 

8, 652 
140, 629 

28, 435 
511, 297 
50,294 
22, 800 

2, 011,875 
550, 000 
225, 000 
68, 34-t 

152, 000 
2, 606 

10, 100 
140, 181 

2, 475 
1, 522, 6i5 

- --- - - -
Value. Pounds. Value. 
--- ------ ---

$60 2, 000 $60 
2, 950 70, 000 2, 95(1 
5, 212 245, 787 5, 212 

87 3, 500 87 
480 27, 800 480 

11, 154 405, 557 11, 154 
198 19,810 198 

1,118 55, 126 1, 118 
144 7, 333 1-!4 
100 383, 961 11, 187 
120 6, 000 120 
497 24, 975 497 

6, 640 233, 661 6, 640 
74, 400 4, 138, 703 76, 600 
21, 356 2, 657, 200 58,352 
4, 836 I 138, 800 7,112 

750 15, 000 1 750 
5, 336 I 59, o94 I 5, 336 
5, 931 3, 223, 557 I 91,331 

60 2, 00(1 60 
75 3 000 75 

89, 630 1, 448, 000 l.-19, 630 
13,817 557,431 13,817 

86 8, 652 86 
7,166 140, 629 7,166 

81\J 28, 435 819 
15, 064 5ll, 297 15, 06-t 

2, 967 50, 29-t 2, 967 
840 22,800 840 

47,295 2, 011, 875 47,295 
10, 020 550, 000 10,020 
1, 125 225, 000 1, 125 

68,344 253,690 253,690 
5, 800 152,000 5, 800 

9-t 2, 606 9! 
1, 220 10, 100 1, 220 
9, 204 224,571 15,634 

15! 2,475 15t 
53, 196 1, 674, 365 57,398 

Total.......................... . 5, 582, 384 333, 937 14, 014, 700 468, 345 19, 597, 084 802, 282 

NOTE.-The manufactured product consistecl •·f 2,000 pounds of caviare, valued at $250. 
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129. Sn11tmm·y by customs di.stricfs of the vessel fisheries of Florida in 1888. 

Value Number and nationality of :fishermen. 
No. of V 1 ofoutfit, Value 

:.~:~:~~trlot: ;:,~::~~ N:~~S~ ::~:: ,£~~ A~:i: ~,;uj ~~:- -~~:· r··~: "'~:~~ 
Key West....... 82 l, 303.57 137, 125 77,860 248 457 •. . . . . . . . . . . . 705 208,736 
St .. Mark's . . . . . .. 3 45.58 3, 950 I, "68 15 5 . . . . . . . .. . . . 20 2, 690 
.Apalachicola... . 11 91.19 6,950 4,400 62 ......... .•••.. ....... 62 17,104 

Pensacola ....... --~ -~~ 69, 35~ 40, 9~~-~~~= ~~-~~- 237 ~· 607 

Total...... 134 2, 388.11 218,575 U5, 115 1 537 462 15 15 1, 029 333,937 

I N f Value Number and nationality of crew. Value 

I 
o. 0 Value of outfit, of prod-

Customs district.. ~~~~e;_s N:!.!~~- of ves- p~ovi- . . ucts 
portinO' ,.. sels. sHms, .Amer1- British I ~tal- .All I Total trans-

.,. etc. cans. · 1ans. others. · ported. 

F--er_n_a_n_d-in_a __ .-.-.-.-. --2-~--;, 000 -$500 -~ == = ==~--4- --;, 570 

Key West....... 4 50. 03 7, 700 1, 700 15 . • • . . • • . . • • • • . . . .. . • . 15 30, 658 
St. Marks....... 3 27.41 2,400 320 7 ...•.••. ...... ....... 7 16,991 

t~n~:~~~~~l~-:::: :::: :::: : :: :: ::: ::: ::::: ::: :::: ::::: : :::::::I:::::::: . ::: :: I:::: : ::: :::::: : : : ::.::: 
Total ...... --9- ·--gg:w 12, 100 2, 52o --2Gr~::-:-=-:-= == -26 56, 219 

130. Table showing the extent of the sponge fishery flf Flo1·ida in 1888• 

Vessel :fishery. 

Vessels. Product. 

Fishing port. Value No. of 
Net ton- ofappa- fisher- Pounds Value 

No. Value. rat us illt'U. uf to fisher-nage. and out- sponge. men. 
fit. 

----------------1-- -------------- -------
Key \Vest . .....................•.......... 74 
Cedar Keys............................... 1 
St. Mark'A ..............•.....••...•.......... 
.Apalachicola. . . . . . . . . • • • • • . . . . . . . . . . . . . . . . *7 

1, 132.43 $116, 725 $68, 700 
18. 50 1, 000 258 

5:?. 49 4, 900 3, 560 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 1, 203. 42 122, 625 t72, 518 

659 175,946 $175, 946 
7 600 600 

41 8, 800 8, 800 

707 185, 346 185, 346 

Shore fishery. Total. 

Boats. Product. 

:Fishing port .. 
Value No. of Pounds Value _Capital fs~e~~ Pounds Value 

No. Value. 
0 ~·:iJsa· fir!~~~- of to fish- mvested. men. sp~1;ge. ~~!!~: 
andout- sponge. ermen. 

fit. 
--- --------- ----------------

Key West ........... 300 $28, 650 $30, 000 300 . 62,002 ~62, 092 $244,075 959 238,038 $238, 03A 
CedarKeys .......... 3 532 150 5 1, 7S::l 1, 752 1, 940 12 2, 352 2,352 
St. Mark's ........... 3 632 150 5 500 500 782 5 500 500 
.Apalachicola ........ 24 2, 756 1,408 40 4, 000 4, 000 12,624 81 12, 800 12,800 

Total .......... t330 32, 570 31, 708 350 68, 344 68, 344 259, 421 1, 057 253, 690 253, 690 

*Including four ves11els that also engaged in other fisheries during a portion of the yeat·. 
1 This amount include~ the value of 311 rowboats, valued at $4,912, used by the crews of the vessels. 
tJncluding 170 rowboats, valued at $2,720. 
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ALABAMA. 

The data obtained for this State cover the coast :fisheries only. 
Compared with the census year the fishery industries of Alabama 

show a decline in personnel aud catch, though there has been cousider­
able increase in the capital invested. The change in the last-mentioned 
particular is due entirely to the greater amouut of shore property shown 
in the returns for 1888. 

One of the most noticeable changes has occurred in the red-snapper 
fishery, the catch having declineu from 3GO,OUO pouuds iu 1880 to 
85,964 pounds in 1888. This is because Pensacola is more faYoral>ly 
situated than Mobile for prosecuting this industry, aud has absorlJed 
the greater part of it. 

Contrary to the rule in the Gulf States, there has been a decline iu 
the oyster fishery, the catch having fallen off from 104,500 bushels iu 
1880 to 76,125 in 1888. 

The mullet :fishery has increased about 100 per cent. iu quantity and 
Yalue of catch. • 

The fisheries of Alabama are the least important of any of the coast 
States, but with the present activit,y in developiug oyster grounds its 
fishery interests may advance materially in the near future. 

131. Table of pe1·sons ernployed, 18o8. 
------------------------~--------~-----------------~- ----

How cngageu. Number. 

On vessels................................................................................ 63 
On boats .................. ·-----.......................................................... 1!J5 
In factories and otlwr shore houses .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. . 60 

Total ............................................................................ ---- 318 

1:32. Table of appamtus and capital, 1~88. 

Designation. 

Vessels (265.4<1 tons) ................. - .. ---- .. -.- .... - .. --- .. ---- .... -- .. .. .. .. .. .. 26 
Outfit .............................. -- ........................................ -......... .. 

Boats..................... ......................................................... 13l 
Apparatus of capture: • 

Seines, nets, t'ltc. ............. ...... ...... .... .. ...... ...... ...... .... ......... 46 
Sho;:0;r%~~-:t;~~c~~s~;fe~~ f!n~~~~~~~ ~::::: :::::: :::::: ::::::::::::::::::: :::: : : -
Cal:lh capital ............................................................ - .... - .. - . 

Total capital .................................. __ ......................... _. 

133. Table of products, 1888. 

Species. Pounds. 

Red snapper ................................................................ .. 
Sea. trout .................................................................... . 
Mullet ....................................................................... . 
}bxed fish ................................................................... . 
Shrimps ............................................................... ...... . 
OyRters ...................................................................... . 
Crabs .................................. ..................................... .. 

Total. ................................................................. . 

85,964 
227,500 
262, 500 
385, 000 
43, 750 

&32, 875 
96, tOO 

1. (jJ:J,58!! 

$22,400 
5, il50 
6,810 

4, 420 
740 

14, 1H4 
8, 000 

ul, 904 

Value. 

$2,886 
7,800 
6, 700 

15,000 
5, 000 

32,174 
6, 000 

73, ;-,(iO 
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MISSISSIPPI. 

Only the coast fisneries are included in the tables for this State. 
The fishing industries of Mississippi are remarkable for baving in­

creased more in all directions since the census year than those of any 
other State. In personnel there has been an increase of 642 per cent.; 
in capitDJ, 3,646 per cent.; in catch, 900 per cent., and in value of catch, 
928 per cent. This ad Yance is due to the cMablishment of a large Yessel 
fishery, which did not exist in 1880, and to a phenomenal development 
of the oyster industry, tile product of which in the census year was only 
25,000 bushels, worth $10,000, while in 1888 it was 767,205 bushels, val­
ued (at first hand) at $157,463. This industry is developing with unusual 
rapidity, the catch in 1888 exceeding that of the previous year by 186,105 
bushels. Canneries are being established and there is much activity in 
developing and working grounds. · 

The general food-fish fislleries have also developed rapidly in recent 
years, but there are no figures available for making satisfactory com­
parisons. 

134. Table of pm·sons employed. 

How engaged. 1887. I 1888, 

s: ~[~~;~:~~~~~~,~ :~~:: :::::::: :_:::::: ::::::::::::::::::::::::::::::::::::::: ·lli I li! 
Total. ............................... ................................. ··---- ~ --1, 153~--1;380 

* 1a in 1887 and 14 in 1888 were semi-professionals. 

135. Table of appamtus and capital. 

1887. 1888. 
How engaged. 

No. Value. No. Value. 
----------------------------------------i-----1---------------

Vessels fishing*................................................ 34 $20, 420 
Outfit.............................................................. 7,476 

Boats.......................................................... 240 14,691 
Apparatus of capture-vessel fisheries: • 

SeineR...................................................... 20 

~~~f;e -~~tfit:~~~ ::::::~:: :·.:::: :::::::::::::: :::::::::·.: ::: ... -~~~. 
1, 750 

780 
5 

42 

25G 

20 
164 

$24,600 
9, 305 

14, 526 

1, 750 
996 

5 
Apparatus of capture-shore fisheries: 

Seines . .. . . . . . .. . . . .. . .. .. .. .. . . . . . . .. . . . . .. .. .. . . .. .. .. . . .. 24 . 2, 300 24 2, 250 
~ill nets................................................... 13 430 14 505 
Cast nets. . . . .. . . . . . .. . .. . . . . . • . . . . .. . .. . . . .. . . .. .. . .. . . . . . . 8 48 8 48 
Lines....................................................... ...... 2 ........ 3 

~~f!:~rl~ :::: ::::::=:: :=::: :::::::::::::::: ::::= :::::::::: ~~~~~ ~~ --#.~ 
* Tonnage in 1887, 295.93 ; in 18f:l8, 374.4:>,, 
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136. Table of p1·oducts. 

1887. 1888. 
Species. 

Pounds. Value. Pounds. Value. 

:Blackfish ............................................... . 
:Black bass.... . ........ - ................... -- ..... - · . -- · 
:Bluefish ...•........................ --.--------- · ·- · · ·-- · 
Bream (Lepomis) ....................................... . 
Bufi'alofish ........... . ................................ .. 
Catfish ................................................ .. 
Drum .................................................. .. 
:Flounders ..............•.............. ··············-··· 
Mull~t ................................................. .. 
Perch or sunfish ....................................... .. 
Pickerel ............................................... .. 
Pompano .............................................. .. 
Redfi.sh .........•........•...........•....•..•.......... 

~~:d~ft~~a~ ~ ~:::: .':: .': .' .':: .' .'::: .':: .' .': .' .' .': .': .': .'::::::::::: 
Spanish mackert3l ...................................... . 
Spots anJ. croakers .................................... .. 

~f~~~~:~o:s:c;;~!: ~::: ~-: ::·:::::: ::::::::::::::: ·:::: :::::: 
Crabs, soft ............................................•.. 
Oyaters * ......•..................••....... : ....... - . -.. 
Sponge* ............................................... .. 

18, 800 $946 19,100 $1, 026 
4, 000 200 4, 500 225 

72,700 3, 593 78, 100 3, 583 
42, 600 1, 073 44,900 1, 310 
70, 200 702 71,300 713 
68, 100 1, 248 70,250 1, 320 

1, 800 90 2, 000 100 
44, 600 1, 804 47,575 1, 928 

233, 20G 2, 556 ::!33, 050 2, 567 
62,800 2, 547 65, 100 2, 644 
8, 500 340 10,300 412 

10,750 1, 203 · 11,550 1, 335 
140, 525 6, 396 164, 800 7, 651 
123, 750 5, 719 127, 800 5, 792 

16, 600 588 19, 750. 775 
30, 100 2, 066 33,700 2, 430 
75, 000 1, 982 78,850 2, 083 

258,200 12, 438 279, [100 13, 336 
J, 144, soo 23,616 1, 09:?, 800 22, 566 

38,400 1, 030 16, 500 468 
15, 000 500 40, 200 1, HiO 

4, Oo7, 7oo 118,974- 5, 370,435 157, 4{i3 
50 75 550 8<!5 

---- ----------
Total ............................................ .. 6, 548,175 189,716 7, 883,010 231,712 

*Of these species the following quantities and values represent t,he results of vessel fisheries, all 
the remaining pmducts bein~ the output of fisheries prosecuted from the shore: Shrimp, 7li5,600 
pounds worth $15,762 in 18o7, and 767,000 pnunds worth $15,300 in 1888; oysters, 1,221,675 pounds 
worth $34,905 in 1!l87, and 1,586:'760 pounds worth $47,603 in 1888; sponge, 50 pounds worth $75 in 
1887, and 550 pounds worth $825 in l8!l8. . 

137. Table showing by apparatns and species the yield of the shore fisheries of Mississippi 
in 1887 and 1B88, exclus'ive of the shellfish and Cl"ustacean fisheries. 

Seines. Gill nets. 

1887. 1888. 1887. I 1888. 

_________ 

1

_P_ ot_,_uu_s_._l Value. Pound». I Value. Pounds. I Value. Pounds. I Value. 

Blackfish ..... ..... .. 18, 800 $9!6 19, 100 I $1, 026 ==~~ ~ ~ 
Black bass...... .. .. . .. . .. .. . .. . .. . .. .. . . . .. . .. . .. . ' .. . .. . .. 4, 000 $200 4, 500 $225 

Species. 

Bluefish .. .. .. .. .. . . /2, 700 3, 593 78, 100 3, 583 .................. . 
Bream (Lepomis).... 37, 600 973 39,400 1, 200 5, 000 100 5, 500 110 
Buffalo tish .. .. . .. .. . .. .. .. .. . . .. .. . .. .. .. .. .. .. . . .. .. . .. .. 70, 200 702 71, 300 713 
Catfish............... 46, 400 834 48, 400 8~3 21, 700 414 21, 850 437 
})rum................ ...... .. .. . . .......... 1, 800 90 2, 000 100 
Flounders . . . . . . . . . . . 42, 600 1, 704 45,075 1, 803 2, 000 100 2, 500 125 
Mullet............... 213,200 2, 156 208, 050 2, 067 20,000 400 25, 000 500 
l'erch or sunfish.... . 40,800 1, 631 41, 700 1, 668 2:!, 000 916 23, 400 976 
Pickerel ....••........•....... _ ................... __ .... _. _ .. 

1 

8, 5oo 340 10, 3oo 412 
Pompano .. . .. . .. .. .. 10, 750 1, 203 11, 550 1, 335 .. .. .. . .. . .. .. . .. .. . .......... .. 
Redfi.sh .............. 13il, 025 6, 021 156,300 7, 226 7, 5 !~ 0 375 8, 500 425 
Sheepshead ..•. .. . . . . 121. 250 · 5, 594 124,800 5, 642 2, 500 125 3, 000 150 
Spatlefish ............ 16,600 588 19,750 775 .... -............................... .. 
Spanish mackereL .. . 30, 100 2, 066 3i:l, 700 2, 430 .. .. .. .. .. . .. .. .. . . .. .. .. .. . .. ...... . 
Spots aurl croakers . . 71, 400 1, 802 74, 850 1, 883 3, 600 180 4, 000 200 
Trout (Oynoscion) • . . 205,000 9, 7781 226,650 10, 673 53,200 2, 660 I 53, 250 2, 653 

Total .••..•. _ .. 1,060,2;-5- 3s:Seii-1,127:425-~94 222.'ooo~-6,602- 2d5,100 --7-, 036 

SUMM.AltY. 

1887. 1888. 
Apparatus. 

Pounds. Value. Pounus. Value. 

Seines .................................................. . 1, 060,225 $38,889 1,127, 425 $42, 194 
Gill nets ................................................ . 222, 000 6, 602 2:l5, 100 7, 036 

---------------
Total ............................................. . 1, 282, 225 45,491 1, 362,525 49,230 
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LOUIS~ANA. 

The tables for this State include, in addition to the coast fisheries, the 
fishing prosecuted on the Mississippi 1-{.iver below New Orleam;, aml on 
Lakes Pontchartrain and Borgne. 

Next to Mississippi, the fisheries of Louisiana have had a greater per­
centage of increase than those of any other Gulf State. Tile develop­
ment in tlw number of vessels and boats employed is especially remark­
able; of the forwer, tllere were 49 in 1880, aiH.l116 in 188~; while the 
boats lutYe increased from 165 to 2,347. Among the special fisherie~, 
the shrimp shows an enormous advance, the catch being about 13 times 
greater thau in 1880. Tile catch of otller ·crustaceans was also very 
much larger than sllown by the census. The oyster industry has also 
improved materially, tlle product being more than double what it was 
in 1880. In tlle aggregate the output has increased from 6,996,000 
pounds to 19,121,056 pounds. 

138. Table of persons e?tgaged. 

IIow engaged. • l 1887. 1 1888. 

[- --
On va"''' fiohlng ------ -------------------------------------------------------- - ---- -~ 810 I "" 

§~ ~if~:!~~i~~f~~;;~:,.~- :::--: ~ ~ ~::::: -~~ <: --<--: --::-::: ·: ___ : ::! :--- :::_! ~~~ ~~ 
1:39. Table of apparatus and capital . . 

1887. 1888. 

No. [ Value. No. Value. 
----------------------'------- - --- - -----

Designation 

Vessels fishing* ............................................. --.- . 113 
Outfit -- .......................................... . ........ . ··--- - - -

Vessels transporting t...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Outfit ...••........... . ................... ··- - __ . ____ . ···· - __ .... . . . 

]~oats .••••••••••... --- ..... - .. - --. . • • • • • . • • • . • . • . . . • . . . • . • • . . • • !!, 216 
-"'\. pparatus of capture-vessel fish eries: 

Seines· · ······················ ·· -- · ···· · ···-----············ · 18 
Tongs . _ ................ . ........•...... . ..... --............ . 265 
Lines ...... -----···-··· · -- - · . · -·· ···············-············ ....... . 

$58,020 
18,871 

8, 900 
4, 465 

140, 7li5 

1, 435 
1, 833 

53 

108 

8 

2, 347 

19 
2!5 

$49, 045 
17,739 

6, R50 
4, 335 

146, 444 

1, 490 
1, li96 

27 
Apparatus of capture-shore fisheries: 

Seines ···························-· ···-··· ---··· ······· · ·· 127 11,875 13! 12,275 
Castnets ............... .......................... ... ....... . 536 1,668 551 1,714 
Dipnets ............................... .. .................... 4,108 3, u 10 4,255 3,782 
Small traps ..................•............ ···-···-· .... --···· 4, 210 l, 853 4, 280 1,870 
Tongs ....................................... . ..... .. ..... . .. . 808 5, 252 867 5,636 
Lines --··-_ .............. ··········-· · ................ .. ..... 6, 733 7, 527 
Miscellaneous .....................•......... _ . . . . . . . . . . . . . . . . . . . . . . . . 6, 105 6, 250 

Shore property ............ . ............. _ ....................... _.. . .... 214, 429 234, 047 
Cash capital..................................................... . . . .. .. . 152,14.0 164,200 

Total ..••.•...............•...•............................ ~ -~~(;33,007 ~~ -G64, 927 

*Tonnage iu 1887, 821.86; iu 1888, 719.90, t Tonnage in 1887, 71.26 ; in 1888, 52. 56, 



STATISTICAL H.EVIEW 0.1!, THE COAST InSIIERIES. 369 

140. Table of 1J1'oclucfs. 

Vessel fish--ei-·i-es_·-~~~~~~----------
1887: 1888. 

Shore fisheries. 

1887. 1888. Species. 

BL~k b"'······· ........ ~~~~d.'. ~·:~:r~~~d' ~::~::, 
Pounds. Value. Pounds. Value. 

64,850 $3,430 69,200 $3,716 
210,200 13,320 209,500 13,340 

·---·--· ····-----·· ~~l~!fis~~<~ _s_t~~-6-~~::::::: ~. · • • ii; 55o · · · $si2 · · · · i4; 72o · $915 
Buffalo fish . . . . • . . . . . . . . . . . 9, 431 203 9, 320 • 196 !J8.J, 000 19, 050 992, 500 19, 241 
Catfish .... .. .. .. .. .. . .. . .. 18,895 378 18,850 375 2, 184,000 41, 795 2, 316, 272 43,984 
Flounders.. ...... .. . .. .. .. 6, 975 647 7, 970 737 11,500 1, 150 12, 000 1, 200 
Mullet . .. .. .. .. . .. .. . .. .. . . . . . . . .. . . • . • . • . . . . .. . .. .. . .. .. .. 252, 700 8, 690 252, 714 8, 710 
Perch, white and black.. . . . .. .. . . .. . . .. . .. . . . .. . . .. .. . . . .. .. 13, 000 1, 120 13, 300 1, 330 
Pompano.......... ........ 5, 275 692 6, 190 848 24, 534 2, 980 24, 800 3, 015 
Redfish...... .. . . . .. .. .. .. 58, 626 2, 458 57, 535 2, 435 230, 400 7, 452 230, 900 7, 5!5 
Red snapper............... 130, 860 4, 6!5 150, 300 5, 250 
Rock bass .. . . . . . . . .. . . . .. . . .. . . . .. . . . . . .. . . . .. .. .. . .. . ......... -56: 333 -~- -a: SSO ..... fio: 334. . .. s: o2o 
Sheepshead ................ 27,670 1,991 27,0051,974 .333,900 20,402 339,400 21,334 
Spanish mackereL......... 19, 012 1, 866 21, 640 2, 153 100, 100 10, 010 104, 000 10,400 
Spots and croakers . . . . . . . . 26, 980 2, 303 26, 695 1 2, 273 27, 000 2, 700 28, 500 2, 850 
Striped bass .............................................. -.. 11, 335 6!i0 33, 334 2, 000 
Trout (Oynoscion) .. . .. . ... 41,170 2, 209 42,472 2, 302 482, 606 22, 766 479, 746 22,776 
Yellow-tail .. . . .. .......... 14,960 914 14, 815 890 70,850 3, 420 73,400 3, 574 
Miscellaiteous . . . . . . . . . . . . . 65, 120 2, 680 64, 000 2, 572 206, 300 9, 855 213, 800 9, 260 
Shrimp .. .. .. .. .. .. .. . .. . .. 98, 680 1, 968 107, 075 2, 147 6, 711, 000 94, 440 6, 835, 625 91, 305 
Crayfi»h................... .. . .. .. .. . .. .. . .. .. . .. . .. .. .. . .. . . 138, 000 6, 900 140, 000 7, 000 
Crabs,hard................ 27,45011,278 27,000 1,250 810,000 11,950 824,100 12,180 
Crabs,soft ................. 10,388 li82 !0,200 665 123,000 5,880 133,200 6,500 
Ovster:> .................... 1, 637, 489 59, 538 1, 738, 744 62, 545 3, 110, 100 155, 625 3, 301, 200 168, 275 
Turtlt1 .................... .......... ....... .......... ....... 87,250 2,250 u8,7oo 2,513 
Alligatorhides............ ......... ....... .......... ....... (*) 45,025 (') 58,225 

Total ................ 2, 2ll, 531 85,234 12, 344, 531 89, 527 
1

16,243, 958 494, 270 16, 776, 525 I 523, 293 

Total. 

Species. 1887. 1888. 

Pounds. Value. Poundt>. Value. 
------------------1------- --------

Black bass............................................... 64, 850 
Bream and sunfish .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. 210, 200 
Bluefish ................................... - .. ----- ... . . . 12,550 
Buffalo fish .. .. .. .. .. . . . . .. . . .. .. .. . .. . . . . . .. . . . .. . .. . . . . 994, 431 
Catfish .. . .. . .. .. .. .. .. .. . .. .. . . .. . .. .. .. . . . . .. . . .. . .. . . 2, 202, 895 
Flound.flrs. ....... ... .. . ... .. .... .. . . . . .................. 18,475 
11-1ullet . .. . .. .. ... .. . .... . . . .. . .... ...... .... .. . .. . . .. .. . 252,700 
Perch, white and black • .. .. .. .. . .. .. • .. • . .. .. .. . .. . . .. 13, 000 
Pompano...... .......................................... 29,809 
Redfish. .. . . .. • .. . .. . .. . . .. . . .. . . .. . .. . .. .. .. .. .. . . .. . . .. 289, 026 
Red snapper. . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . . . .. . . . . . .. . . . 130, 86u 
Rock bass .. . . . • .. .. .. .. .. .. .. • • . .. .. . .. . . .. .. . . . .. . .. .. 36, 3:!3 

~~::1::~:~ck:~~~i ~::::::::::::::::::::::::: ~::: ~:: ~ ~:: ~ ~: ~n: fig 1 
Spots and croakers .. . . . .. .. .. • .. • .. .. . .. .. .. .. .. . . .. . . .. 53, 980 
Striped bass .. .. .. .. .. .. .. • .. .. .. . .. .. . .. . .. . . .. .. .. .. .. 11, 335 
Trout ( OynoscionJ................................. . . .. .. 523, 776 
Yellow-tail............................ .................. 85,810 
Miscellaneous . ............................. - . . . . . . . . . . . . 271, 420 

~~:~~ft~h::::::::::::::::::::::: :::::: _·::::::::::::::::::: 6
' f~~: ~~~ 

Crabs, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 450 
Crab~, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133, 388 
Oysters........ .......................................... 4, 747,589 

Illi~1:t:~~ hi~i~; ·.: ~: :: :::: :::::::::: :::::: : : : _ : : : : : : :: ~ : :: ____ . ~7 ·_ ~~~ 

$3,430 
13,320 

812 
19, 253 
42, 173 
1, 797 
8, 690 
1,120 
3, 672 
9, 910 
4, 615 
3, 380 

22,393 
11,876 

5, 003 
680 

24,975 
4, 334 

12,535 
96,408 

6, 900 
]3, 228 
6, 562 

215, 163 
2, 250 

45, 025 

69,200 
209,500 

14, 720 
1, 001,820 
2, 335, 122 

19, 970 
252,714 
13, 300 
30, !190 

288,435 
150, 300 

50,334 
366,405 
125, 6!0 
55,195 
33,334 

522,218 
88, 215 

277, 800 
6, 9!2, 700 

140,000 
851, 100 
143,400 

5, o:~9. 944 I 
98,700 

$3,716 
13, 340 

915 
19,437 
44,359 
1, 937 
8, 710 
1, 330 
3, 863 
9, 980 
5, 250 
3, 020 

23,308 
12, 553 

5,123 
2, 000 

25,078 
4, 464 

11,832 
9:!,452 

7, 000 
13, 430 
7, 165 

230,8:W 
2, 513 

58,225 

Total. ............................................. 18,455,489 579,504 19, 121,056 I 612, 820 

*Number in 1887, 87,068; in 1888, 116,618. 

H. ¥is. 27 4 --24 



370 REPORT OF COMMISSIONER UF l!'ISH AND FISHERIES. 

' 141. Table showing by apparattts and species the yield of the shorefishedes of Louisiana in 
18tl7 and 1888, exclttsive of the shelljish, c·rustacean, and 1·eptilian fisheries. 

Seines. Lines. 

Species. 1887. 1888. 1887. 1888. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
---- -------1------------------ - ------ ---

Black bass . ...... ---------· 64. 850 $3,430 69,200 $3,716 ................... ~ ........... 
Bream and sunfish ......... 151,262 8,605 149,625 8, 510 25,625 $2,050 26,250 $2, 100 
Buffalo fish .....• ---- ...... 978,400 18,920 985,200 19, OIJ7 . .................. ····· - - · .. ........... .. .... ............. 
Catfish ................................. 567, 165 9, 305 58H, 933 9, 626 1, 553, 127 31,168 1, 662,322 33,026 
Flounders . . . ............. . 11,500 1, 150 12, 000 1, 200 ....... ... .. . ..... . ............. ............. 
Mullet ....... . . - .... - .... .. 192,700 6, 590 191, 586 6, 570 20,000 700 20,700 725 
Perch, white aucl black .... 13, 000 1, 120 13, 300 1, 330 ............. . ................. ........... 
Pompano .................. 24,534 2, 980 24, f- 00 3, 015 ............ .. . . ............. i•••• ·-·· ............ 
Redfish ............... . ... 230,400 7,452 230, 900 7, 545 ................... . .......... 
Rock bass ................. 42,167 2, 530 41, 167 2,470 14, 166 850 9,167 550 
Sbeepshead ............ .... 273,368 14,369 275, 293 14,923 60,532 6, 033 64-, 107 6,411 
Spanish mackerel ......... . 83,350 8, 335 87,800 8, 780 16,750 1, 675 16,_?00 1, 620 
Spots and croakers ....... . 27, 000 2, 700 ' 28,500 2, 850 ................ ......... 
Striped bass .............. 8, 557 513 27, 223 1, 633 2, 778 167 6, Ill 367 
Trout (Cynoscion) .•.....•• . 376,974 15,370 372,484 15,286 92, 30i 6, 694 93, 683 6, 783 
Yellow-tail .. .... ......... 70,850 3, 420 73,400 3, 574 . .......... . .................. ... ·---
Miscellaneous fish ......... 147, 150 7, 981 149,300 7, 31)4 14, 575 747 14,750 749 

Total ........•....... 13, 263,227 114, 770 3, 320, 711 117, 489 1, 7!:9, 857 50, 084 1, 913, 290 52, 331 

Species. 

Minor apparatus, including cast 
n ets, clip nets, etc. 

1887. 1888. 

Total. 

1887. 1888. 

Pounds. Value. Pounds. ' Value. Pounds. Value. Pounds. Value. __________ , ____ -------------------- -

Black bass ................. . ................ ............ 64,850 $-'l--~30 69,200 $il, 716 
Bream and sunfish ....... . . 33,313 $2,665 33, 625 $2,730 210, 200 li!,320 209,500 13,340 
Buffalo fish ................ 6, 600 130 7, 300 144 985,000 19,050 992,500 19, 241 
Catfish .................... 63,708 1, 322 65,017 1, 332 2, 18!, 000 41,795 2, 316,272 43, 984 
Flounders ................. 11,500 1,150 12,000 1, 200 
Mullet ..................... 4il, 000 1, 400 40,428 1, 415 252,700 8,690 252,714 8, 710 
Perch, white and black .•. . ............ .. . .... . .... ... ................. .............. . 13,000 1,120 13, 300 1,330 

~~dfsh~-::::::::: ~ : :: :: ::: 
................... . .... ... ..... . ............... . . ........... 24, 53i 2, 980 24, 800 3, 015 

............. .................. . .... . ...... 230,400 7,452 230, 900 7, 545 
Rock bass ................. .................. ............. . .................. . ............ . 56,333 3, 380 50, 334 3, 020 
Sheepsbead ................ .................. .. .............. .. .............. .. .............. 333, 900 20,402 339,400 21, 334 
Spanish mackerel ....•.... . .................. . ............ ................. . ........ .. ... 100, 100 ]0, 010 104,000 10, 400 
Spots and croakers ..•.... ................. . .... . ...... . . .................... . ... . ........ 27, 000 2, 700 28,500 2, 850 
Striped bass ............... . ........... ..... . . . .. ... 11, 335 680 33,334 2, 000 
Trout ( Cynoscion) .••..••••. 13,328 702 13,579 707 482,606 22,766 479,746 22,776 
Yellow-tail ................ . .. .. . . .. ... ..... . ........... . ........... 70, 850 3,420 73,400 3, 574 
Miscellaneous fish . . ....... 44,575 1, 127 49,750 l, 147 206, 300 9, 855 213, 800 9, 260 

---------------------
Total ........•....... 201, 52! 7, 346 209, 699 7, 475 5, 264,608 172,200 5,443, 700 177,295 
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TEXAS. 

The tables for this State include only what may properly be classed 
as coast fisheries. Texas has had a remarkable development in its 
fishery interests during the past 8 years, and in percentage of increase 
ranks high among the coast States. In personnel there has been an 
increase since 1880 of 103 per cent.; in capital of 406 per cent.; in catch 
of 74 per cent., and in value of catch 33 per cent. 

Among the important changes the vessel fishery deserves mention. 
There was no fishery of this character reported in 1880; in 1888 19 ves­
sels were employed ln fishing. There appears to have been more or 
less improvement in most branches of fishing. Perhaps the most impor­
tant change is in the oyster industry, in which the catch bas increased 
from 95,625 bushels in 1880 to 355,561 bushels in 1888. The large 
extent of ground on the Texas coast available for cultivation of oysters 
renders it possible that there will be still greater activity in the oyster 
trade of this State in the near future. 

The turtle fishery, as compared with the figures for 1880, shows a 
large increase, though it is claimed by the fishermen that there has 
been a decrease in the abundance of turtles in recent years. 

The recent withdrawal of the coast connections with the steamship 
lines has affected the fisheries considerably, and in many cases has led 
to changes in locality, much to the detriment of certain sections, with 
a corresponding improvement elsewhere. 

142. Table of JJersons employed. ==: .......... : .. :~~~~ -~~~-~~~~~ .. --.... -.-..... -... --- ... - ~ .... _I 

6~ ~\~~~.~~h~~:~~~i~~.- ~tc~ ~:: ~::::::: :~ : :::: ::::: ~: :::::::::: :~::~: :~:: ::::::::::I 

1887. 1888. 
--

69 69 
832 833 
126 119 

1, 027 1, 021 Total ......... _· .... -:.:..:_ ......... :..:_: · . ······ = ·······:__:···················· ·J 
------~----~------

143. Table of apparrLtus and capital. 

1887. 
Desi_gna~ion. 

No. Value. 

Ves11els fishing* ..... ............ .••... ...... .... ...... ...... 1.9 $12,310 
Outfit................................................... ........ 3,140 

Boats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738 89, 794, 
Apparatus of capture-vessel fisheries: 

8ein<'R................................................... 9 
Turtle nets...................... . . . . . . . . . . . . . . . . . . . . . . . . 33 
Lines ........................................................... . 
Tongs................................................... 27 

Apparatus of capture-shore fisheries: 

1, 310 
330 
12 

162 

No. 

19 

752 

9 
30 

21 

1888. 

Value. 

$12,085 
3, 090 

92,739 

1,310 
300 
12 

126 

Seines .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. . .. .. .. .. .. . .. .. .. . 114 13, 675 116 13, 945 
Turtle nets.............................................. 164 1. 650 139 1, 400 
Cast nets................................................ 175 615 182 633 
Crab traps........................................ . .. .. . 127 38 130 39 
Lines.......................... .......................... ........ 490 480 
Tongs..... . .............. . .............................. 334 2, 165 34! 2, 217 
Miscellaneous, including spears. . .............. . ... .. .. .. . .. . . .. . 770 .. . .. . 775 

~~[,'~;:::~::: .. ::::: ::::::::::: :·:::::: ·::: ::· :·:::::::.:: -I•:::.::. ,:: :; :::.::: 1-----.::: ~~ 
*Tonnage in 1887, 188. 08; in l 888, 188. 08. 
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144. Table of products. 

Vessel fisheries. Shore fisheries. 

Species. 1887. 1888. 1887. 1888. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
-----

Bluefish ..••...•..•..... ............... ............. .................. 7, 000 $350 6,500 $340 
Buffalo fish ..•...•...••. ................... .............. 9, 200 509 12,000 660 
Catfish .........••...... ................... ............. 47,250 2, 511 46, 500 2,490 
Croaker .....••.••...... 41,800 $1, 4Wi 44, 300 $1,551 65,568 2,805 65,609 2, 954 
Flounders .....•.•••.... 9, 700 388 10,570 421 106, 500 4, 745 106, 800 4, 782 
Grouper .............•.. 4,500 135 6, 800 204 ..................... ................ .................... .............. 
Hogfisb or capitaine .... .............. ................. .............. 18,000 810 .17, 500 788 
Jackfish .••.....••...... ro, 4oo 416 11,860 472 52,170 1, 988 48,000 1, 842 
Jewfish ..•.....•..•••••. ................... ............. .................. ............. 4, 600 230 4, 200 210 
Mullet ..............•... ................... .............. ................ ............... 31,250 1, 612 31,650 1, 646 
Perch ........••........ .............. .............. ................. . ........... 27, 000 1,328 28, 100 1, 370 
Pike .•••.•.•••.......... .................... ............. ................... . ............ 21, 500 1, 065 21, 100 1, 055 
Pompano ............... .................... ............. .. ........ 2, 500 750 2,300 690 
Redfish ................. 166,400 5, 418 171,580 5, 903 838,704 32,761 772,497 31,932 
Red snapper ............ 25,000 1, 055 30,000 1,125 50, 000 3, 000 35,000 1,850 
Sheepsbead ............. 83,540 3, 035 85,410 3, 202 611,184 25,761 561, 307 22,993 
Sbot~maker (Elagatisl .. .............. .......... 9, 000 405 8, 500 383 
Spanish mackerel ....... ............. ............ 11,000 660 10, 800 648 
Striped bass ............ 5,ROO 290 5, 500 275 
Trout ( Oynoscion) ..••.. 94-, li60 3, 307 97,350 3, 483 846,124 35,131 774, 267 33,226 
Miscellaneous fish ...... 11, 600 319 8,930 268 273,500 9,199 233, 120 8, 231 
Oy;;ters ...... -.......... 169, 743 6, 100 127,575 4,488 1, 623,650 82, 175 2, 261,350 105,145 
Crabs .................. ................. .............. . .................. ............... 111,333 4,275 115,333 4,400 
Shrimp .............. __ ............... ............ .................. ·-···--· 254., 633 7, 950 259, 333 7, 950 
Terrapin ............... ... a5,"ooo· 57,780 5, 800 47,520 6,480 
Turtlt~ ..•.••••••....... 1, 260 75,000 1,125 495, 000 7, 240 465,000 6, 675 

Total ...•.••....•. 102,243 22,'900 w9, 375 j22. 242 5, 580:246 1 233, 350 5, 939,786 249,015 

Total vessel and shore fisheries. 

Species. 1887. 1888. 

Pounds. Value. Pounds. Value. 

7, 000 $350 6, 500 $340 
9, 200 509 12,000 660 

47,250 2, 511 46, 500 2, 490 
107, 368 4, 272 109,909 4, 505 
116,200 5,133 117,370 5, 203 

4, 500 135 6,800 •204 
18, 000 810 17, 500 788 
62,570 2, 404 59,860 2, 314 
4, 600 230 4, 200 210 

"· 250 I 1, 612 31, 6;)0 1, 646 
27,000 1, 328 28,100 1, 370 
21, 500 1, 065 21,100 1, 055 

2, 500 750 2, 300 690 
1, 005, 104 38,179 944,077 37,835 

75,000 4, 055 65,000 2, 975 
694,724 28,796 646,717 26, 195 

9, 000 405 8, 500 383 
11,000 660 10,800 648 

5, 800 290 5, 500 275 
940, 684 38,438 871, 617 36,709 
235,100 9, 518 242,050 8, 499 

1, 793,393 88,275 2, 388,925 109, 63il 
111,333 4, 275 115,333 4, 400 

Bluefish ............................................... . 
.Buffalo fish ............................................. . 
Catfish ................................................. . 
Croakf•r ............................................... .. 
Flounders ............................................. .. 
Grouper ................................................ . 

J;c~ft:h~~~-~:~t-~i~e .'.'.'.'. :~:::: :::::::::::::::::::::::::: 
Jewfi.sh .......................................... __ .... .. 
Mullet .................................................. . 
Perch ................................................... . 
Pike .....••.....••..••..••••.. --·.--·.--- ............ ·••· 
Pompano ............................................... . 
Redfish ......................................... -....... .. 
Red snapper ................. ·----····-·········· ......•. 
Sheepshead .....•....................•....•..........•... 
Shoemaker (Elagatis) . .••.•••..•..••..••...........•..••. 
Spanit<h mackerel. ...................................... . 
Striped bass. . . . . . .. . . . . . • • . . . .................... . 
Trout ( Oynoscion) ......................... __ ........... . 
Miscellaneous fish ...................................... . 
Oysters .......................... __ ... _ .............. __ .. 
Crabs ................................................... . 

254,633 7, 950 259, 333 7, 950 
57,780 5,800 47,520 6, 480 

580,000 8, 500 540, 000 7,800 

Shrimp ................................................. . 
Terrapin ............................................... . 
Turtle ................................................ .. 

--- ----------
Total ............................................. . 6, 282,489 25!\,·250 6, 609, 161 271,257 
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145. l'abll' sliowiuy by appm·alnR al!ll 8pccie!l the yield of the shore ji.'1herics of Texas in 1887 
and lH~tl, exclztsive of the shellfish, ontslaoeall, and reptilian fisheries. 

Cast nets. Seines. 

Species. 1887. 1 __ 1_88_8. __ 
1
- 1887. _ _ _ 1888. ' 

--------- Pounds. Value. j l'ounds. j Value. Pounds. ~alue. Pounds. Value. 

Bluefish.................................. ... .......... 7,000 $350 6,500 ~340 

~~~a;~ ~~~::: ~:: :: ~: :::. : :::: : :::: ~:: ::::::::: :::: : ~ ~ . g: ~g~ ~?~ 1~: ~~ ~~g 
Croaker .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. . . .. G5, 56il 2, 805 65, 609 2, 954 
Flounders . . .. . .. . .. . . .. .. . .. . . . . .. .. . . .. .. .. .. . .. . .. .. 51, 500 2, 045 48, 800 1, 982 
llo~fishor capitaine ......... ....... ......... ........ 18,000 810 17,500 788 
J ac kfish . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. . .. . .. .. 52, 170 1, 988 48, 000 1, 842 
.Tewfisb. ......... . ... .... . .. .. . .. . .. ...... .. 4, 600 230 4, 200 210 
Mullet............... 18,750 $1, 050 19, 750 $1, 110 12, 500 562 11, 900 536 
Perch................ 7, 500 450 9, 000 510 19, 500 878 19, 100 860 
Pike............ . .... .. .. .. .. . . .. .. .. .. .. .. .. . .. .. .. .. 21, 500 1, 065 21, 100 1, 055 
Pornpano............ .. .. .. .. . .. . .. .. .. .. .. .. . . .. .. .. . 2, 500 750 2, 300 690 
Red fish . ................... _.. . .. . .. . . .. .. .. . .. . .. .. .. . 838, 70! 32, 761 77'!., 497 31, 932 
Sheepshead .. . .. .. .. .. . .. .. .. .. .. .. . .. .. . . .. . .. . . .. . 601, 18! 25, 161 550, 307 22, 333 
1-;hoemaker (Elagatis) .. .. .. .. . .. .. .. .. .. .. .. . . .. .. .. . 9, 000 405 8, 500 383 
Spanish mackereL... .. .. .. .. .. .. .. . .. .. .. .. . .. . .. .. 11, 000 650 10, 800 648 
Striped bass .. . .. .. .. .. . . .. .. .. .. .. .. . .. .. . .. . .. . . . .. . 5, 800 290 5, 500 275 

Mi~:~cellaneous fish . .. .:..:...:....:..:..:..:.:.:. ~ ...:...:..:..:..:..:...:....:. .:...:..:.:..:..:...:....:. ~1, 500 . _ 8, 690 _221,120 ~ 
Trout ( Oynoacion) . . . 5, 000 200 5, 000 200 828, 124 34, 151 I 756, 767 32, 276 

Total . . . . . . . . . . 31, 250 l 1, 700 33, 750 1, 820 2, 825, 100 I 114, 430 2, 590, 500 I 107, 915 

Lines. Spears. 

Species. __ 1_887_. --___ 1888. 1887. 1 ___ 1_88-,-8_. --

___________ ,_Pounds. Value. Pounds. Value. PcJunus. Value. I Pounds. Value. 

Catfish . .. .. .. .. .. .. .. .. . .. 41, 500 $2, 20C 38, 500 $2, 070 . .. .. .. .. . .. .. .. ·......... . ....... 
Floundt,rs .. .. .. .. . .. .. .. .. . .. .. .. . .. .. .. .. .. . .. .. . . .. . . .. . . .. 55, 000 $2, 700 I 58, 000 $2, 800 
Red snapper..... . .. . .. .. .. 50, 000 3, 000 I 35, 000 ::., 850 ................................... . 
Sheepshead................ 10,000 

1 

600 11,000 / 660 ...... ----~------- ................ .. 
Trout(Oynoscion) ......... 13,000 780 12,500 75tl ................................... . 
Miscellaneous fish ........ _12,0:>0 

1 

__ 500 ~-~2,000 ~~~~:.:.:..:..:.:.:..:..:...:..:

1
.:..:..:..::..:

1
.:..:...:...:..:...:..::. 

Total............... 126,500 7, 080 109,000 5, 830 55,000 2, 700 58,000 2, 800 

SUMMARY. 

1887. 188R. I 1887. 1888 
Species. 

'value. 
Species. - - - - - - --

Lb~ . Value. Lus. Lus. !Value. Lbs. !Value. 
-- - ----- --- ----- - -

Bluefish ......... 7,000 $350 6, 500 $340 Redfish .... 838, 7041$32, 71ll 772, 497 $Jl, 9:12 
Bufl'aln fish ..... 9, 200 509 12.000 660 Red snapper ~ ~: 50,000 3, 000 35, 000 1,850 
Catfish .......... 47,250 2, 511 46, 5GO 2, 490 Sheepsheacl .... 611, 1R4 25,761 56!,307 22,993 
Croaker ......... 65,568 2, 805 65,609 2, 95! l::ihoolllaket· .... . 9, 000 405 8,500 383 
Flounders ....... 106,500 4,745 106, 800 4, 782 Spanish mack-
Hogfish or capi- orel ........•.. 11,000 660 10,800 648 
taine ........... 18,000 &10 17,500 788 Striped bass .... 5,800 290 !i,500 275 

Jackfish ........ 52, 170 1, 988 48,000 1,842 Trout .......... 846, 124 35, 131 774,267 33,2:!6 
Jewfish ......... 4, 600 230 4,200 210 Miscellaneous 
Mullet .......... 31,250 1, 612 31,650 1,646 fil:!h ........... 273,500 9,199 233,120 8, 231 
Porch ........... 27, 000 1,328 28, JOO 1,370 ------------
P;ke ............ 21,500 1, 065 21, 100 ), 055 Total. ...... . 3, 037, 850 125, 910 2, 791,250 118,365 
Pompano ....••. 2,5v0 750 2,300 690 
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VII.-FISHERIES OF THE PACIFIC STATES. 

The shore line covered by the accompanying statistical statements 
has an approximate length of 4,425 miles, of which California bas 1,910 
miles, Oregon 1,170 miles, and Washington 1,345 miles. These figures 
include all the rivers of the coast as far as the limits of commercial 
fishing. 

The vessel fisheries characteristic of this region are those for whales, 
fur seals, and cod, all of whi~h are of great importance. The whale 
fishery carried on from this coast is now the most important in the 
country. The shore fisheries, especially on the California coast and in 
Puget Sound, are extensive. The river fishery for salmon is the most im­
portant in the world, and is the most remunerative fishery of the region, 
while the canning industry dependent thereon is of great magnitude. 

The fisheries of this section have been made the subject of a special 
report, to which the reader iR referred for details>~ 

There were employed in the fisheries of the Pacific States in 1888 
1,879 vessel fishermen, 8,801 shore fishermen, and 3,167 shoresmen and 
factory hands, making a total of 13,850 persons. 

The capital invested, which ranked next to the Middle States in 
point of va:ue, amounted to $6,498,239, of which $1,682,545 represented 
vessels and their outfits, $591,985 boats, $1,194,795 apparatus of cap­
ture, anu $3,082,914 shore property and circulating capital. 

The catch, which iu value ranked as third among the five coast sec­
tions, was worth at first bands $6,379,363. Next to the general food­
fish fisheries the most important branches were the fur-seal, whale, and 
sea-otter industries, and the molluscan fisheries. The crustacean catch 
was also large. 

CALIFORNIA. 

The tables for this State cover all the commercial fisheries, including 
those prosecuted in .A..laska, so far as they are controlled by California 
capital; exception to this, however, is made in the case of the Alaskan 
salmon fishery. 

In general the fisheries of California show a satisfactory illlprovernent 
since 1880, though there has been a decli11e in some branches. The fig. 
ures for 1888 indicate an increase in personnel of 72 per cent., in capital 
of 136 per cent., and in value of products of 38 per cent. In 1888 the 
fur-seal and sea-otter fisheries of Alaska were inc] uded, these being 
maintained by Oalifornia oapital. In the foregoing comparisons with 
1880 these fisheries have been added to the figures given for California 
for the census year. 

"Report on the Fisheries of the Pacific Coast of the United States, by J. W. Collins. 
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There has been a material ad vanoo in the vessel fisheries of the State, 
the fleet having increased from 49 to 94 vessels, while the average ton­
nage is now 128.82 against 107.08 in 1880. The whale fishery has grown 
to large proportions, and this State is slightly in advance of any other 
in this industry, so far as value of products is concerned, though the 
margin of difference over Massachusetts is so small that the relative 
positions of the two States may be changed at any time. In 1880 there 
were only 5 whaling vessels in California, but in 1888 the fleet num­
bered 27 sail. In value of products, this branch of the fisheries has in­
creased more than 300 per cent. since 1880. 

Among other conspicuous changes the following may be mentioned: 
The shrimp fishery has increased 125 per cent.; the oyster industry, 
which was uot roported in 1880, now amounts to over a half million dol­
lars in value of products; the clam fisher.v has also undergone a great 
advance, wr.ile the abalone fishery has seriously declined. 

146. Table of persons employed, 1888. 

How engaged. No. 

On fishing vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1, 396 
On transporting vessela ........••............. ,........ .... .... .... .. . .. . . ... . ... . . . . ..... .. . 147 
On boats .... ...... . ........................................................• , ............... 3,188 
Onshore, in canneries, factories, etc..................................................... . 607 

Total.................................... . ............................................ 5, 338 

147. Table of apparatus and capital, 1888. 

Designation. Number. Value. 

VesselA fishing (tonnage 9,544.49) .................................... ........... 69 
Outfit ............................................................................... . 

Ve~sels transporting (tonnage 2,56!.32) . .. . . . .. .... . .. .... .. . ... ... ... ... .... .. . 25 
Outfit ............................................................................... .. 

Boats........................................................................... 1, 354 
Apparatus of capture: 

Gill nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 367 
Trammel nets................................................. . ............. 329 
Seines, bag-nets, etc........................................................ 1,629 
Traps. pots, and fykes................................................ ...... 1,4!!0 
Hand lines and trawl lines ............................................... _ .. 

~~~he c~;~r:t: ~ .. .-::: .. ~: ...... : .... :::: .. : .... : ~:::: ~ .. :: .. ::::: ~: : : : : : : : ~: :: :: :: : : : : : : : : : : : ::: : ::: : : 

$741,650 
372,175 
304,850 
75,300 

245,010 

256,465 
14,735 
57,625 
4,420 

21,430 
323, 050 
267, 500 

Total ............. ~. . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . 2, 684, 210 
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148. Table of products, 1888. 

Vessel fisheries. Shore fisheries. Total. 
Species. 

Pounds. Value. Pounds. Value. Pounds. Value. 

Miscellaneon,; fish.............. 5,200 $338 
Miscellaneous tish, salted....... 3, 890, 393 101, 962 
Oysters ......................... . . .. ................ .. 
Clams ......................................... . ..... . 
Abalone shells and meats...... . 940, 000 20, 750 

g~~·~-~~h an~~~~i-~~: :::::::::::: :::::: :::::: :::::::::: 
Crabs .......................................... -----. 
l"hrimp and prawn ................................... . 
T.,rrapin and frogs ................................. .. 
Hair-seal, sea-lion, and walrus 

17,845,432 
1, 552,299 

910,000 
2, 396,415 
2, 665,920 

244, 000 
231,060 
230, 000 

4, 902,360 
60,000 

$941,968 
47, 130 

509, 175 
78,284 
57,826 
13,620 

7, 995 
37,200 

141, 688 
15, 060 

17, 850,632 
5 442 692 

'910: 000 
2, 396,415 
3, 605, 920 

244, 000 
231, 060 
230, 000 

4, 902,360 
60,000 

skins......................... (*) 4,205 (t) 1,050 
Fur-sealpelts .................. . W 27,580 (§) 1,549,150 
Sea-otter pelts .. . .. .. .. .. .. .. .. . (/I) 38, 500 <m 179, 159 .......... .. 
Whalebone and ivory....... .. .. 197,060 585,895 ...... ...... ...... ...... 197,060 
Whale and seal oil. ............. ~7, 192 10:!, ~ __ 54, 375

1 

2, 450 2, 191, 567 

* 121 in number. 
t666 in number. 

7, 169,845 881, 614 31, 091, 861 3, 581,755 38, 261,706 

t4,455 in number. IJ 385 in number. 
§ 100,000 in number. ~ 2,286 in number. 

OREGON. 

All the commercial fisheries of this State are included in the tables .. 
and for the first time the statistics embrace the salmon canning and 
market fishing on the small coast rivers, where these industries have 
generally been recently established and have grown to considerable 
importance. 

The specially prominent feature of the fisheries of Oregon is the sal­
mon industry; outside of this the fishery interests have not yet assumed 
proportions of any magnitude. 

In recent years there has been some decline in the salmon fishery, so 
far as the catch and pack are concerned, although, owing to the increase 
in price paid the fishermen, there has been an enhancement of first value. 

The salmon caLeb oC the State, as reported for 1880, was 39,500,000 
pounds, valued at $855,302. It is believed, however, that the entire 
catch of the Columbia River, for the year last mentioned, bas been 
credited to Oregon, and this sho uld be taken into consideration in not­
ing comparisons. In 1888 the yield of salmon amounted to 23,948,142 
pounds, valued at $985,211. So fctr as other products are concerned 
there is no basis for comparison in detail; it may be said, however, that 
there has been a large increase in the general fisJileries. The oyster in­
dustry has been established since 1880, and the sturgeon fishery like­
wise. 'l'he latter has assumed considerable importance, ranking next to 
the salmon in productiveness, the yield in 1888 being 970,624 ·pounds. 

149. Table of pm·sons employed, 1888. 

How engaged. No. 

8: ~::rt~~~~~~~~-~~~~~~~::::: ~: :::::::::::::::::::::::::::::::::::::::::: ·::: :::::::::::::: :~ 3, 0~~ 
On Rhore, in canneries, factories, etc .. _...................... .. .. .. . .. .. .. .. .. . . .. .. .. .. . .. 1, 58<l 

Total .................................................... . ............................ ,--4:682 
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150. 'l'abl~ of appamtus and capital, 1tltl8. 

Designatil)n. Number. Valn<>. 

Vessels transporting (tonnage, 422.30)..................... •• . . • • . . • • . . . . . .. • .. . .. 13 
Outfit ................................................................................ .. 

$74, O!JO 
11,400 

201,095 Boats. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . • . . . . . . 1, 545 
.Apparatus of capture: 

Gill nets .. . . .. . . . . . . .. .. . . .. . . . . . . . . . . . .. . .. .. . . . . .. .. .. .. . . .. .. .. . . .. .. .. . . .. 2, 545 322,620 
7, 260 

41, 550 
63,613 

2, 900 

Seines .............. ...... ...... ...... ...... ...... .... ...... ............. ... 25 
Pound nets and weirs........................................................ 56 
Salmon wheels...... .. .. .. .. .. . . .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. . .. . .. 24 

~~~~!~~=r~!.~~~~;~:-~:::::: :: ::~~: :::::::::::::::::::::::::::::::::::::::::::::: :::::::::: 619, 294 
952,850 

Total .......•••.......••...••...........•••••..•.................................... 2, 296, 632 

151. Table of products, 1888. 

___________ s_p_ec_ie_s_. ---·---------· Pom~~ \alnc. 

Eel.s, saltell ..................................................................... . 15,000 $7!10 
Sallllon .................................................... . .................. . 23,415,242 963,616 
Salmon, saltecl................................... .. .. .. . .. .. . .. .. .. .. .. .. . .... .. 532, 900 21, 595 
Shad ......................................................................... .. 10, 000 500 
Smelt .....................•............. _ ............ __ ... ___ .. ___ ............ . 180, 000 5, 400 

784, 424- 11, 796 
186, 200 3, 724 
45, 500 3, 462 

Sturgeon ................................................................... . .. . 
Sturgeon, salted . . . . . ...................•........................ _ ............•. 
Mi::~cellaneou1:1 fish ............... t ••••••••••••••.•••••••••.•••••.••.•••..••..••• 
O.vsters ...................................................................... .. 275, 000 6, 250 
Clams ......................................................................... .. . 74, 880 7, 325 
Crayfish ...................................................................... .. 14,325 716 
Oil ............................................................................ .. 60, ()00 1, 800 

201, 600 I 1, soo 
96, 760 4, 840 

Fertilizer ...................................................................... . 
Caviare ...................... . ................................................. . 

-------
Total. .................................................................... 25,891,831 11,033, fi74 

WASHINGTON. 

The tables embrace all fisheries of commercial importance, including 
the small coast rivers and bays. 

As no mention was made of the salmon fishery prosecuted from the 
Washington side of the Columbia River in 1880, the basis for compari­
son with that period is not entirely satisfactory. All that can be done 
is to present such figures as are available. 

In general there bas been a decided. increase since the last census 
year in the fishery interests of this State, notably in the oyster fishery, 
the yield. of which has advanced from 15,000 to 60,993 bushels; in the 
salmon fishery, in which the catch in 1~80 was reported to be 350,000 
pounds and in 1888 was 16,319,736 pounds; in the vessel fisllery for 
food species (including halibut and salt salmon) which has been estab­
lished in recent years, and the product of which in 1888 amounted to 
686,000 pounds. The fur-seal fishery has declined considerably in value, 
though to a less extent in number of skins. 
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152. Table of persous ernployed, 1888. 

How engaged. 

g~ rr~L;~:o;tl~8:~~;;~1~·::: ~: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
g~ ~~~~:. ·i·~-d~~~~~i~~;·f~-~t~·;i~~; -~td ::::::::::::::::::::::::::::::::::::::::::::::::::::::::1 2·~~~ 

TotaL .............................................................. :.................. 3,830 

153. Table of aJJpamtus and capital, 1888. 

Designation. 

Ves~~~~~~f~s_J~~~~- ~~0-~~a~-~·. ~~~:~~)-::::: :::::::::::::::::: ::~ :::::::::::::::::::::: :· .. --~- ... :~. 
Vessels trausportin~ (tonnage, 70.57) ...... ••• ... . . ... . ... . . . . .. .... .. .. . .. . .. .. .. 4 

Outfit .................................................................................. . 
Boats . . . . . .. . .. .. .. .. . .. . . • . . • • .. .. .. . .. . .. . .. .. . . .. .. . . .. . .. .. . . . .. .. . . .. . . .. . . . . 1, 202 
Apparatus of capture: 

Gill nets...................................................................... 1,130 
Seines........................ . ............................................... 59 
Pound nets and weirs .................................................. _..... 159 
Salmon wheels........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

~~~Rrifea~!~~~-~~~~: ~ ~ ~ ~~ ~:: ~~ ~: ~~~ ~ ~: ~ ~:: ~:: :::::::::: ~:::::::::::::: ::::::::::: :::::::::: 
Total .................................................................. : ............ .. 

154. Table of p1·oducts, 1888. 

Vessel fisheries. Shore fisheries. I Total. 
Species. 

_____________ 

1

_P_o_u __ n_d_s_. Value. Pounds. I Value . . Pmmds. Value. 

Cod . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 239, 400 $10, 820 239, 400 
Halibut........................... 310, 000 $9,300 610, 000 12, 500 920,000 
Halibut, salted.................... 300, 000 10, 100 .. . . .. . • • . . • .. . .. .. . .. 300, 000 
Salmon . . . . . .. . . . . . . .... . . . . . .. . . . . . . . .. . .. . .. .. .. . . .. . 16, 185, 836 681, S08 16, 185, 836 
S::tlmon, salted ... . . . . .. ... .. .... . . 76, COO 2, 660 57,900 2,145 133, 900 
Miscellaneous fish................ ... ..... .. . . ... .. .. . .. 1, 135,200 33,775 1, 135,200 
Fur-seal pelts ...... ... . ....... ... (*) 29,458 ................................ .. 

~~:b;~~~-~~~~~: ::::::::::::::::::: .... -~t! ..... .... ~: :~~- ··-· ·· i;s75 ...... · 57o· ···· .. i.. 875. 
~f~~~P-~~::: :::::::::::::::::::::: :::::::::::: :::::::::: 3o~: ~~~ 3j~~ 3og; ~~~ 
8Tt~~~~~ ::::::::::::::::::::::::::: :::::::::::: :::::::::: 4, o~~; ~~~ s~; g~2 4, o~g: ~~g 

Total ...................... . 686,000 54, 968 22, 676, 4ll 835, 892 23,362,411 

* 5,351 in number. t 30 in number. 



3.-REPORT OF DISTRIBUTION OF FISH AND EGGS FROM 
JULY 1, 18R8, TO JUNE 30, 1889. 

The number of fish and eggR distributed from July 1, 1888, to .June 
30, 1889, was 348,557,~30, an increase of nearly 108,000,000 over the 
aggregate shipments during the preceding year. The details of the 
work are shown in the Summary of Distribution, from which it will be 
seen that important additions have been made to the list of species sent 
out and noteworthy changes in the character of the fishes deposited. 

For example, almost a half million 1-year-old fishes were included 
in this distribution; among them were nearly 100,000 rainbow trout, 
29,000 lake trout, besideH many thousands of brook trout, Atlantic 
salmon, landlocked salmon, wall-eyed pike, red-eye perch, white bass, 
black bass, crappie, buffalo, and catfish. Of the 33 species distributed 
the 12 which were furnished in the greatest number were wLitefish, 
shad, wall-eyed pike, cod, sheepshead, sea bass, California salmon, pol­
lock, lake trout, Atlantic salmon, lobster, and landlocked salmon, which 
were deposited in numbers ranging from over 800,000 of the last­
named to more than 135,000,000 of the first-mentioned. 

lt will be observed that a great many new and valuable species have 
been added to the list, among them the wall-eyed pike, of which more 
than 50,000,000 were hatched; the sheepshead, which were deposited 
in Florida waters to the number of 14,000,000; and a great mauy of 
the fishes indigenous to the Mississippi Valley, such as red-eye perch, 
spotted catfish, buffalo, crappie, white bass, black bass, pickerel, and 
white perch, or fresh-water drum. The yearling fishes rescued from 
lakes and sloughs caused by overflow of the Mississippi Hiver, and in­
cluded in the distribution for 1889, aggregated nearly 100,000. These 
were collected at Quincy, Ill., and widely distributed in suitable waters. 

In shipping California salmon eggs from Baird station to the Cali­
fornia State hatchery at Sisson, a new form of transportation box was 
used, a description of which will be found elsewhere in this report. 

The transplanting of lobsters to the Pacific coast was continued in 
1889, and upward of 200 adults, of which 54 were egg-bearing females, 
were carried to Puget Sound. 

379 
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Snmmw·y of cli.~tributionfor the yem· ending.Ittne 30, 1889. 

Species. Eggs. Fry. One year old. Total. 

------1-----

California salmon . . . . . . . . . . . . . . . . . . . . . . . . .. . 3, 450, 000 6, 000, 000 ............. . 
Atlantic salmon .. . . .. . . . . .. .. . . .. .. .. .. . . . .. 1, 395, 000 855, 000 13, 961 
Land-locked salmon.. . . ..... .. . .. . .. . .. .... 510,000 306,950 f>, 984 
Rainbow trout............................... 167, 000 . . • . .... . . . .. 97,213 
Loch Leven trout............................ 120, noo ........................... . 
Brown trout................................ . 110, 000 ....... ...... .............. . 
Brook trout........ . . . . . . . . . . . . . . . . . . . . . . . . . . 207, 000 21, 000 14, 450 
Lake trout.. . .. . . .. .. .. .. • . .. .. .. .. .. . . .. .. .. 2, 197, 000 1, 531, 000 29, 035 
Salbling ...... -... .......................... . 9,ooo .......................... . 
Whitefish ..................................... 5!,650,000 81,135,000 ............. . 
Shad....................... ................. .............. 96,454,000 .••..••....... 
Sole.......................................... .............. .... .......... 28 
Cod........................................................ 19,148,000 ............ . 
Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 258, 000 .••..••....... 
Mackerel . . .. .. .. . .. . . . . .. .. . . .. . . .. . .. . .. . .. . .. . . .. . .. .. . . 185, UOO ........... . . . 
White perch (fresh-water drum)............. . . . .. .. . . . .. . . .. . . . .. .. . .. . . 2, 485 
Scup............... . ...................... .............. 30,000 ....•••....... 

~~d~~;~e;~~~h-(~;~k-b~~~): ~ ~: ·: ~~:: ::::::::: :::::::::::::: .. -~~·- ~~~·- ~~~- .. -· .... 5; 63ii. 
Crappie ... .... . ... . .... ... . ... . ... . ......... . ... .... ...... . ......... ... . 16,768 
Black bass................................... . . . . .. . . . . . . . . . . . . . . . . . . . . . . 17,687 
Sunfish...................................... . . ... .. . .. . ... . . . . . .. . .... .. . 3, 688 
Sea bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 025, 000 .••..••....... 
Wall-eyed pike (pike perch)................. . .. .. . .. . . . . .. 50, 190, 000 5, 600 
White bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 552 
Pickerel................................................... ........ ...... 7, 811 
Carpsucker.. ... ...... .................. ...... .... ...... .... .............. 460 
Tench . . .. . . . . .... .. .. .. .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . ... .. . .. . . . . . . .. . . . 1, 530 
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 610 
Carp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170, 402 
Buff,llo ...................................... .............. .............. 10,360 
Catfish....................................... .... ... ....... .............. 20,180 
Lobster .. . .. .. . .. .. . .. . . . . . . . . . .. .. .. .. .. . .. . .. . .. . .. . . . . . 1, 574, 000 (adults) 333 

Total .... ~. . . . . .. .. .. . . .. . . . .. . .. . .. . . 62, 815, 000 279, 712, 950 
Loss in transit......................... .. . . . . . . .. . . . 5, 540,000 

448,767 
40, 613 

9, 450,000 
2, 263,961 

822, 934 
264,213 
120, 000 
110,000 
242,450 

3, 757,035 
9, 000 

135, 785, 000 
96,454,000 

28 
19,148,000 

7, 258,000 
185,000 

2, 485 
30,010 

14, 000,000 
5, 630 

16,768 
17,687 

3, 688 
1, 025,000 

50, 195,600 
15,552 
7, 811 

460 
1,530 
9, 610 

170,402 
10,360 
20,180 

1, 574,233 

342,976,717 
5, 580,613 

Total furnished for distribution....... 62, 815, 000 285, 252, 950 ~--489, 380 S48, 557, 330 

Statement· of the distribntion of California salmon eggs and fry fr01n ClarJkamas and 
Baird Stations, season of 188tl and 1889. 

Summary. Eggs. Fry. 

Clacknmas Stn,Lion: 
Depo:>itetl in Clackamas River and tributaries ...................................... . 

Eairtl 8tation: 
4, 500,000 

l~orwarded to the Societe d'.A.cclimatation, Paris.......................... 100,000 
Transfened to the Fish Commission Exhibit, Centennial Exposition, Cin-

cinnati, Ohio.................. . ............... .. ... .... .... ...... ...... *50, 000 
Forwarded to the California Fish Commission for hatching and deposit 

in the Little Sacramento................................................ 3, 300,000 
Deposited in McCloud River ................... . .................................... . 1, 500, 000 

Total............................................................... 3, 450,000 6, 000,000 

~Of this num her 34,000 fr.v were produced and deposited in Grand Traverse Bay, near Traverse 
City, Mich., October 28, 1888. 

Statement of the distribution of Penobscot or Atlantic salmon eggs, j1·y, and 1-year-old 
fish, for the yem· ending .June 30, 1889. 

Disposition. 

From Buclnmort Station: 
Eggs. 

New Hampshire State fish commission ............................................... . 
Benj. Lincoln, Dennysville, Me .. . . ................................................. . 
.A..J.Darling, Enfield, Me ........... . ............................................... . 

~a~i!n~~~~~e~~~~~~.akr_~~-t-r~-n-~: -~~~~~~ ::::::::: :::~ ~:::::::: ::::::::::::::::::::: 
Hatchery on Fulton c.bain ot'lakes, Hamilton County, New York .................. .. 
Bisby Club Hatchery, Herkimer County, New York .................... ............ .. 
Victor Gangoteria, Quito, Ecuador ................................................... . 
Transferred to U. S.l<~. C. station, Cold Spring Harbor, New York .......•.•........... 

Number. 

200, 000 
40,000 
fiO, 000 

200,000 
150,000 
25,000 
17, 500 

5, 000 
707,500 

'l'otal number of eggs...... .. .. . . . . . . . . • • • . • • . • . . . . . .. . . . . . . . • • .. • • • • . .. • • . . . . . .. 1, 395, 000 
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Statement of tlw distribntion of Penobscot or Atlantic salmon eggs, f1·y, £tnd 1-ycm·-old 
ji11h, for the yea1· ending June :30, 188~-Coutinued. 

Disposition. 

Fry. 
From Bucksport Station : 

Tributaries of ..A.lamoosook Lake near Orland, Me .....•.•••..•...•...•••••...•.•.•••.. 
From Grand Lake Stream Station : * 

Grand Lake and tributaries, near Graml Lake Stream, Me ..•••••.••••..•••••.....•.... 
From Cold Spring Harbor ~tation: • 

~~~~~:~~~i~fvH~d~~~-Iii~~~: :N~:; i ~~k; · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·-- · · 
Balm of Gilead Creek ............................................................ . 
Raymond Creek .......................................•.....•.•.•.......•........ 
Carr's Creek ..................................................................... . 
Clendon Creek ................................................................... . 
Thirteenth Creek ................................................................ . 
MinervaCreek ................................................................... . 
Martha Creek ................................................................... . 
Boreas Creek ............ ........................................................ . 
Mill Creek .................................. ..................................... . 
Eleventh Creek ................................................................. . 
Racket Creek ................................................................... . 

Nissequage River, t-ributary of Long Island Sound ................................. .. 

Total number of fry .......................................................... . 

One year old. 
From Bucksport Station: 

Tributaries of .A.lamousook Lake near Orland, Me ..•....••......••...•............... 

*Product of eggs received from Bucksport Station. 

Numller. 

19,000 

l!l8, 000 

50,000 

50, 000 
50,000 
50,000 
55, 000 
55,000 
55,000 
50,000 
50,000 
55, 000 
50, 000 
48, 000 
20, 000 

855, 000 

13, !JG1 

Statfment of the distribution of landlocked salmon eggs, f1·y, and 1-yem·-old jish, jo1· the 
yem· euding June 30, 11:389. 

Disposition. 

Eggs. I 
From Grand Lake Stream Station : " 

New Hampshire State fishcommission .............................................. .. 
Minnesota State fish commission ..........••••....•................................... 
Iowa State fish commission .......................................................... . 
Michigan State fish commission ...........................•.........•................. 
Deutscher Fischerei Verein, Berlin, Germany ....................................... . 
Herr von Behr, Schmoldow, Germany .............................................. .. 
Richard Young, Edinburgh, Scotland ............................................... :. 
Transferred to U.S. F. C. station, Bucksport, Me .................................. .. 
Transferred to U. S. F. C. station, Cold Spring Harbor, N. Y ............ . ........... . 
Transferred to U.S. F. C. station, Washington, D. C .............................. . 
Transferred to U.S. F. C. station, Dnluth, Minn .................................... . 
Transferred to U.S. F. C. station, 'Vytheville, Va ................................... . 

Total number of eggs .............................................................. . 

Fry. 
From Grand Lake Stream Station: 

Grand Lake and tributaries, near Granu Lake Stream, Mo ........................... . 
From Cold Spring Harbor Station : * 

Lake Ronkonkoma, Long Island, New York ......................................... . 
Lake inPassair.County,N. J ....................................................... . 

From Central Station: * 
Deer Creek near Belair, MJ. .......................................................... . 

From Wytheville Station:* 
Reed Creek, Wythe County, Va ..................................................... . 

From Duluth Station:* 
Lake Superior off mouth t•f Lester River, Minn ..................................... . . 

Xnmber. 

50,000 
25,000 
2\000 

100, 000 
50, 000 
:;o, ooo 
25, 000 
25, coo 
50, 000 
30,000 
50, 000 
30, 000 

510,000 

205,000 

10, 000 
10, 000 

27,000 

4, !)50 

liO, 000 

Total number of fry................................................................ ~06, 950 
=..c._= 

One year old. 
From Bucksport Station : 

Craig's Pond, near Bucksport, Me ................................................... . 5, 984 

*Product of eggs received from Grand J.ake Stream Station. 
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Statement of the dist1·ibution of min bow trout eggs and 1-year-old fish, fm· the year end­
ing June 30: lt!89. 

Disposition. 

Eggs. 
From Northville Station: 

Transferred to U. S. F. C. station, Bucksport, Me ..................................... . 

~e~ ~~~£:~i~t·s;:~·l;~n!,~~i~~i~~~:: ::::::::::::::::::::::::::::::::::::::::::::. 
W. A. s~ott. Springfield, Ohio ........................................................ . 
George M. Fuller, Fair Haven, Vt ................................................... . 
E. C hazari, city of Mexico, for the Republic of Mexico . .. .. .. • .. .. .. . .. . .. . ......... . 

From Wytheville Sta~ion: 
Delaware State fish commission ..................................................... . 

ifln°r~1sfe~~~t~0~~})S:A~~s."c·::::: ::::::::::::::::::::::::::::::::::::::::::::::::::. 
g~~d~:£~~J: if~:~l~~s~p~i~ji;,-xrk::::::: ::::::::::::::::::::::::::::::::::::::::: 
Dr. Thomas Miller, Fincastle, Va .. ...... . ............. . ............................. . 
Midland Counties Fish·Cult.nral Association, Malvern Wells, England ............... . 
Societe ll'Acclimatation, ~aris, France ............................................... . 

Total ............................................ . ............................ . 

One year old. 
From Northville Station: 

~i~;s~~:til~!~~~~e~l!R;tri~~~r.~_:_~-~~:: :: ~ ~~~ ~~ ::~::: :~~: :: ~ ~:::: :~:~: :: ~:::::: ::::: 
]'ox Lake, n~>ar Angola, In1l ........................................................ . 

1.:1~~0R~~~h~~~~ !~f!~:·i:l~~~l, "i~d-:: ::::::::::::::::::::::::::::::::::::::::::::::: · 
N~~~~{;';~~~.c;ee::s~:i~y~itTe~¥~J~.d-_-_-_-_-_:::::::::: ::::::::::::::::::::::::::::::::: · 
Sylvan Lake, near Rome City, Ind .................................................. .. 

~1u~~!-~:~~~~~;B~:~:vi;,-~j0;;~: ~:: ~: ::::::: ·: :::::::::::::::::::::::::::::::::: · 
Glemaire Creek near Buena Vista, Iowa ........................................... .. 
Sea tin Creek, near Buena Vista, Iowa . .. .. . .. . . . .. ................................ .. 

~f~Y4c<iJn1~~e~t~ ~~~~n:M:!~-;~~:~~~-~~~~:::::::::::::::::::::::::::::::::::::::::::::: 
~f~~~-b~~k: ~::~ f!~~f:ff.0{~~0aw_~.::: :::::::::::::::::::::::::::::::::::::::::::::::: 
McGuire Creek, near Lansing, Iowa ................................................. . 

~~;~~rcer~~·k~~~~;t~~~i~·;,~~!·a:::: ::::::::::::::::::::::: :::::::::: ::::::::::::: ~ 
Waterloo Creek, near Lansing, Iowa ................................................. . 

~~l~h'~ii'c~~~~~~!·a~ec~e~~~~~~;;~~~: :::::::::::::::::::::::::::::::::::::::::::::::: 
Nichols Creek, near Cresco, Iowa ................................. _ ................... . 
Catfish Creek, near Dubuque, Iowa . . . .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . . 

~~~~!l~~~!:~!~~:~~Lfz~~~l~~~t ~~:: ~ :~ ~ ~: :: ·:: ·:·::::::: ~ ~ ~::: ~:: ~:::: :·::::::::::::::: 
~~a~ld~~ci~~tc!~e~~~!~~Vn·~~,'iiiC"h: · :: :::::~ .::::::::::::::::::::::::::::::::::::::: 
Tributaries of Long Lake, near Alpena, Mich ...................................... .. 
Cedar River, near Meredith, Mich . ................................................. .. 
Au Sabl~> River, near Frederick, Micb ..................................... , .......... . 
Stacey's Creek, near Vanderbilt, Mich .............................................. .. 
Stewart's Creek, near Trowbl'idge, Mich ............................................ .. 
State fish commission of Michigan .................................................. . 

'Waifo~i8~~!~,i~e~:~~~f~k,"ii~b~:: :::::::::::::::::::::::::::::::::::::::::::::::::: 
~~~f a:~:k?~~~~·x~:~~~~t~~b~~~~-r-::::::::::::: ::::::::::::::::::::::::::::::::: 
Evergreen Creel,, near \Vood La.ke, Nebr ........................................... .. 
Minuecbaduga Creek, near Valent-ine, N ebr ....................................... .. 
Minnechaduga Creek, near Crookston, Nebr ........................................ .. 
Bordeaux Creek, near Bordeaux, Nebr ............................................. .. 
Chadron Creek, nea.r Chrtdron, Nebr ................................................ .. 
\Vhite River, near Fort Robinson, N ebr ............................................ .. 
White River, near Andrews, Nebr ................................................. .. 
State fish commia::lion of Nebraska . ................................................ .. 

tt~~~i~~~t~~!~~~~i~~-~i ·a hi~· :::::::::::::::::::::::::::::::::::::::::::::::::::::::~ 
Emory River nearNemo, Teiin ..................................................... .. 

From Wytheville Station: 
Crawfish Spring:s, near Crawfish Spring, Ga ........................................ .. 
Cbattooga. River, near Trion Factory, Ga ............................................ . 
fitoney Creek, near London, Ky ..................................................... .. 
Cove Creek, 11ear Marion, N.C ....................................................... . 
North Packollet River, ncar Tryon City. N.C ....................................... .. 
Sandy Mu~h Creek, near Trail .Branch, N.C ........................................ .. 

Number. 

2, 500 
15,000 
10,000 
10, 000 
10,000 
10,000 

8, 000 
13,000 

8, 000 
8, 000 

25, 0\lO 
2, 500 

30,000 
15,000 

167,000 

1, 000 
500 
500 
500 

3, 990 
500 
500 
500 

1, 000 
750 

2, 000 
1, 480 
1, 000 

500 
1, 500 
1, 200 

520 
500 
500 
500 
800 

1, 000 
1, 000 

500 
275 

1, 500 
500 
500 

50 
100 

3, 00\l 
3, 000 
1, 000 
1, 000 
1, 000 
4, 000 

825 
200 
600 
200 
400 
900 
400 
200 
200 

1,100 
785 
500 

1, 650 
2, 000 

500 

750 
740 

1,500 
2, 000 

150 
lOO 
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Statement of the distribution of 1·ainbow trout eggs and l-year-old fish, for the year ending 
June 30, 1889-Continued. 

Disposition. 

From Wytheville Station-Continu.ed. 
Green River, near Saluda, N. C _ ...................................................... . 
Johnson's Creek, near Waynesville, N. C ............................................ . 
To applicant!! in North ·Jarolina .................. ................... ................ . 
Hoyland's Run, near Williawsport, Pa .............................................. .. 
Tributaries of Antietam Creek, near \'Va:vnesboro, Pa .............................. .. 
Tributaries of Susquehanna River, near Phillipsburgll, Pa ............ / .............. . 
Yellow Breeches Creek, near Mechanics burgh, Pa ............................ "" .. . 
Clear Fork lUver, near Robbins, Tenn .............................................. .. 

~he~b1~::e~, ~e~·effue:ts:;,· :v;·_::::::::: ~ ~ :::::::::::::::::::::::::::::::::::: ~: ::::: 
CrippleCr·eek, near Speedwell, Va ................................................... . 
Elk Creek, ncar Glen wood, Va ...................................................... .. 
MillCreek, near Stuart, Va ........................................... · ............... . 
White Top Fork of Laurel River, near Abingdon, Va .....................•.......... 
Brumley Creek, near Auingdon, Va ................................................. .. 
Cove Creek, in Wythe County, Va.... . .. . ................................... . 
North Fork of Chnctt ]{iver, near Tazewell, Va ................................... . 
Staley's Creek, near Marion, Va .................................................... .. 
·walker's Creek, near Seddon, Va ................................................... .. 
Cowardon Run, near Warm Springi, Va .............................................. . 
WolfCr-eek, near Abingdon, Va ...................................................... . 
North lU ver, uear Sheflett's, Va ...................................................... . 

~~f~!~~~~~\~8~:~~~!~~M~~~~\~~~~::::::~::::::~:::::::::::::::::::::::::::::· 
Lick Run, near Millboro, Va.... . .. . .. . .. .. . .. .. .. .. .. . ........................... . 

¥~a!~opl~~~~~l i~r~~~gi~f:~-~~~-1~-o-~~·-~~: ::::::::::::::::::::: ~ ~:: ::::::::: ~ :::::::::: 
From Central Station:* · 

Delaware State fish commission .................................................... .. 
To applicants in District of Columbia ............................................... . 
Tributaries of Patuxent River, near Laurel, Md .. : .................................. . 

~·re~R~1~~~~s~!~t£J;t~n~;iite,-Pa ~ ~ ·. ~ ~: --~--~ ~: ·. ~~::: ::::::::::::::::::: :~~:~:::~ :::::: 
Trout Run, near Shrewsbury, Pa............... . .................................. . 
Yellow Breeches Creek, near Mechanicsl.mrgh, Pa .................•..•••.•.......... 
Walker's Run, near White Rock, Pa .................................. ............. . 
Alexander Run, ne~tr White Rock, Pa .............................................. . 
Mehoopany Creek, near Mehoopany, Pa ............................................ .. 

~~~~~J:~:~.:~~1:f1!~:~~~~~~ ~~~ ~ ~ ~:: :::::: ~:::::~::::::::::::::::: :~: :: :::~ :::::: 
Flowing Springs, near Charlestown, W.Va ........................................ . 
To applieants in West Virginia .................................................... .. 

TotaL ............................................................................. . 

Number. 

1, 000 
100 
78 

497 
3, 000 
1,196 
2, 800 
1, 000 

300 
1, 000 

250 
1, 000 

600 
1, 000 

500 
2, 000 

500 
2, 000 
], 000 
1, 000 

500 
1, 480 

907 
1, 000 

990 
1, 000 
2, 000 
3, 7HO 

500 
580 
500 

1, 300 
1, 500 

500 
1, 000 

200 
300 

1, 400 
500 
500 
400 
300 
800 

97,213 

*Of this distribution Northville Station produced. 1, 978, Wytheville Station 8,302. 

SUMMARY. 

Eggs. I Yearlings. 

-------------------------------------------------------1-------
Station at which produced. 

57,500 51,650 North·dlle ................................................................... . 
Wytheville ................................................................... . 109, 500 49, 155 

Total. ............................................................... ···· 167,000 100,805 

Losses: 
In transit................ .. . .. .. .. .. . • .. . . . .. . .. .. . . . • • . .. . • .. . .. . . . .. . . . . . .. . . . . . . . . 1, 639 
At Central Station . . .. .. .. . . .. . . . . . .. . . . . .. . . . .. .. .. .. .. .. .. .. .. . . . . .. . . . . . .. . . . . . . . . 1, 953 

----------------------------------------------------------~------- ----------

Statement of the distribution of Loch Leven trot£t eggs frmn Northville Station for the year 
ending June 30, 1889. 

Diaposition. 

Nebraska State fish commission ........................................................ .. 
New Hampshire State fish commission .................. .... ............................ . 
Pennsylvania State fish commission ..................................................... . 
WiHconsin State fish commission ........................................................ . 

Total. ......................................................................... .. 

Number 
of eggs. 

30,000 
30,000 
30,000 
30,000 

120,000 



REPORT OF COMMISSIONER 0.1<' FISH AND FISHBRIB8. 

8tatenunt of the distribntion of brown trout eggs (1·eceiPed by international e:rchange fron~ 
Bernenclten and Schmoldow, Gennany) durwg the year ending June :~o. 18S9. 

Disposition. 

From Berneuchen : 

Number 
of eggs. 

To U.S. F. C. station, Duluth, Minn ............................................. '..... 44,000 
F.-om Schmoldow: 

To Now York State fi>~h commission.................................................. 48,000 
To U.S. F. C. station, Northville, Mich................................................ 18,000 

1----
Total.. .. ....... ... .... .. ....... .. . ... ... .. .. ...... ...... ...... .....• ............ .. . 110,000 

Statement of the distribution of b1·ook-tront eggs, j1·y, and 1-year-old fish for the year 
ending June 30, 1889. 

Dispo!<ition. 

Eggs. 
From Northville Station : 

~~~a~:~~aS~~~~efi~~hc~~:~si~i~~~ -.·::::::::.·.· _-_-_-_- ."."."::: _-_-_-_-_-_- _- :::::: _- .".".".":." _- _-_- _- _-_- ~---- _- _- _-
New .Jersey State fish comLUission ................................................. .. . 

±~~?i£~€~~K~t~~~~~~~~: ~ ~ ~: ~::::::::: ~:::::::::::::::::::::::::: ~ ~ ~ ~:::::::::: 
Midland Counties Fish-Cultural Association, Malvern Wells, Englaml .............. . 
E. Chazari, city of Mexico, for the Republic of Mexico. . . . . . . . . . • . . . . . .............. . 
Tran:;ferrerl to U.S. F. C. station, flucksport., Me................................. . .. 
Transferred to U.S. l!'. C. station. Wytheville, Va ........ . ........................... . 
Transferred to U. :5. F. C. station, \Vashington, D.C .................................. . 

Total. ............ .' ....... - - .. -- .. - ... --- -- • .. - · · · · · • · - - · · • • · · • • • .. · • · · ·-- · · · · · -- · ·- · 

Fry. 

Fro~0c:;;r~~la~~~t·~~np~ffrf;v{~~~\~~~~. ~!. ~ ~~~~~-i~~~ _ ~~~~~~~ ~ ~ _. __ • ___ • _ •• _ ••••• __ ••• __ • _ .1 
fs~a~:f~~~t~:~r ~~~~o~:~:\v~t~~~ ~::::: ~ :::::::::::::::::::::: ." :::::::::::::::::::::: 
Patap co River, near Woodstock, Md ................... --.···· ...................... . 

Total ....................................................... ........................ . 

From Northville Station: 
One year old. 

Tippecanoe River·, near Monticello, Ind .............................................. . 

~~~~~P~f;:r~s;~'t:WA~~~~tht~~~: K:Y:::::::: :::::::: ~:::::::::: ::::: ~ ::::::::::::::::: 
Paw Pa.w River, near Lawton, Mich ................................................. . 
Pine Creek, near Kalamazoo, Mich ................................................... . 
Harrison's Branch of Tobacco River, near Hatton, Mich ......••...•.....••........... 
South Branch of Tobacco River, near Farwell, Mich ................................ . 
Chippewa Creek, near Chippewa, Mich ............................................. .. 
Kinney Creek, near Baldwin, Mich .................................................. . 
Sabile River, near Manistee Junction, Mich ......................................... . 
Ramsey'" Creek, near .Jackson, Mich ................................................ . 
Michigan State fish commission ................................................... ·' 

2~~~PJ:~~~~~8e~~ ~~~ilt1:,n0hi~-:: ::·.: :::::::::::::::::::::::::::: ::~::: ::::::::::::::: 
Rockwell Spri111gs, near Castalia, Ohto ....................................... ......... . 
Ohio State fish commission .......................................... ................. . 
To applicants in Ohio ................................................................ . 

From Wyth_eville ~tat~on_: . 
To apphcants 1n Vtrgmta ............................................................ . 

From CCJ;tral Station (product of Wytheville Station) : 

i~ :~~U~~~~: t~ ~~fa~!~:~::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::: 
TotaL ...................... . ............................. , ........................ . 

Number. 

10,000 
50,000 
15,000 

5, 000 
20,000 
15, 000 
25,000 
10, 000 

2, 000 
25,000 
30, 000 

207, 000 

3, 000 
4, 000 
9, 000 
5, 000 

21,000 

500 
225 
500 
250 
200 
250 
250 
2no 
250 

1, 000 
200 

3, 000 
450 

3, 000 
2, 000 
1, 000 

500 

500 

50 
75 

14,450 
--------

i_n_t _g_:~~;;i ·so; t;;~ ~::::::::::: :~;;;::: ~ ~~: :·:~: ~ :;~l-:::: :_~_:_: ·_. :_::::: :::::::::::::::::::::: :_.l.j ____ g~ 
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Statement of the distt·ibution of lake trout eggs, fnt, and J -year.old fish ,jm· the year ending 
June :3.0~ 188~. 

Disposition. Number. 

From N ortbville station: 
Eggs. 

Iowa State fish commi!lsion . . .. ... •.. . ... . . . . . . . . . . ... .. . . . . . . . . . . .. . • .. • . . . . .. . ... . .. 50,000 
Nebraska State fish commission.... . • . . • . . . . . . .. . . . . . . .. . . . .. .. . .. .. .. . .. .. .. .. . . . . . . . 100, 000 
Nevada State fish commission................................ .. .. .. . .. .. . . .. . .. .. .. .. . 30, 000 
New Hanpshiro State fish commission .. .. . ...... .... .. ... .. . .. .. .. .. .. .. . .. .. . .... .. . 100, 000 
Vermont State fish commission ....... .... .. .......... .. ... . .. .. .. . ........ .... . .. .. .. 100,000 

~],~~s~~ltfd~;~~eta~lb~~~~i~-jY. :::::~:: :::::: ·:::::::::~: :~:::::::. ::::::::::::::: ~:: 2~~: ~~~ 
E. Chazn.ri, City of Mexico, for the Repuolic of Mexico ........ •• • . . .. .. . . . .. • .. .. .. .. 50, 000 
Tran!lferred to U.S. F. C. station, Dnlnt.b, hlinn .. .. . .. . .. • . .. . .. . . .. . . .. .. . .. • .. . .. . .. 1, 000, 000 
Transferred to U.S. F. C. station, Washington, D.C. . . . . .. • . .. . . .. . .. .. . .. .. .. . . .. . . .. 40, 000 
TmnsfPrred to U.S. F. C. station, Colrl Spring Harbor, N.Y.................... . . .. . 500.000 
Transferred to U.S. F. C. station, Buck::~ port, Me...................................... 2, 000 

Total ...................... ......................................................... , 2,197,000 

Fry. 
From .Aitwna Station: 

Long Lake 11ear Alpena, Mich ......................... , ............................ . 
From Duluth Station (eggs furnished by Northville Station) : 

J,ake Superior, off month of Lester River, Mmnef!ota ............................... . 
From Central Station (eggs fnrnished by Northville Station): 

Applicants in Pennsylvania ........................................................ .. 

~W11;~:t~~e::~b~-~{f!~.r~l~a-~, -~~-:: :~~: ~: :::::::::::: ~::: :: :::::::::::::::::~:::::~ 
Sehlel's Creek, near Gil-.raltar, Pa .................................................... . 

From Cold Spring Harbor Station:* 
Lake Ronkonkoma, Long IA!nnd, N. Y .............................................. .. 
Oroat Pond, Long lslantl, N.Y ....................................................... . 
Lake Glenid:~, Putnam County, N.Y ................................................ .. 
Racquette Lake, Hamilt.(ln County, N.Y ............................................ .. 

80, 000 

985,000 

ll, 000 
10,000 
10, 000 
~. 000 

180, OGO 
100, 000 

flO, 000 
100, (i00 

Total. ............... :. . . . ... . . . . . .. .. ... ... ... . . . . ... .. . ... .. .... .. .... .. • ... . . . .. . I, 531, 000 

One year old. ~ 

From Northville Station: 
Lake Maxinknckee, near Indianapolis, Ind ......................................... .. 
Crookecl Lake, near Angola, Ind .................•...........•........................ 
:Fox Lake, near Angola, Ind .......................................................... . 
Silver Lake, near Angola, Incl ........................................................ . 

~;~1~~~1~~~~.~i~a1!t1~~'t~!~:: :~~. ::·.::: :: ·_ ::: :::·::: :::::::::::::::::::::::::::: ~ ::::: 
Black Walnut Lake, neftr Birmingham, Mich ........................................ .. 

ii~~~;n~~~ast~t:fi!fli~~~~~~~i~~ ·_·_·:::: _·_-_-_-_-::::::::::::: :::::::::: ~: :::::::::::::::::: 
From Wytheville Station: 

Salt Ponds, near Eggleston, Va. ..................................................... .. 

Total. ....................... -.- •. -- .. -- .. - ......... --- .... --· .. --· .. ---·· .. --· .... .. 

SUMMARY. 

Station at which pr:>duced. Eggs. Fry. 

990 
4, 7fi0 
2, 700 
1, 985 
3, 000 
1, 000 
1, 500 

400 
12, 125 

575 

29, 035 

One 
year old. 

Northville........................................................ 2, 197,000 . • • . . . • . . ... 28, 525 
...llpena. .... .. . . . . . . ... . .. .... . . . ... . . ... ... . . . . .. ................ ... . . . ..... . 80,000 ........ . .. . 
Duluth........................................................... .... . . .... .. 985,000 ........... . 
Central Station................................................... ... . . . ... . . . 36, 000 .......... .. 

w;(ihst:Ar: -~-~~~~~:::::::::: :::::::::::::::::: ~ ::::::::::::::::: :::::::::::: ---- ~~~!- ~~~- ·-- ·--- ·-575 
Total....................................................... 2, 197, 0(10 1, 531,000 29,100 

Loss in transit ........ --~- .............................................................. .. 65 

H. Mis. 274-25 
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Statement of the distribttlion of siilbling eggs (1·eceii·ed by international exchm1ge j1·ont 
Bernmwhen, Gm·many) during the year ending June :30, 1889. 

Disposition. Number. 

From Berneucben: 
To U. S. F. C. station, Duluth, Minn . .. . .. . ... .. .... •. •••••• .••• .. ...... .•••....... .. . 9, 000 

Statement of the dist1·ibution of whitefish egg~ and j1·y for the yem· ending Ju11e 30, 1889. 

Disposition. 

From N ortbville Station: 
Eggs. 

-wl:c~:~?nfifl~hc~~r:~~:~Y~~:: ::•:::::: :::::::::::::::::::::::::::::::::::::::::::::::::: 
Midland Counties Fish-Cultural Association, Malvern Wells, England ............. .. 
Herr Von Bohr, Schmoldow, Germany .............................................. .. 

. 'l'ransferred to U. S. F. C. Car No. 3 for hatching and deposit in public waters in 
Idaho, W ashingt.on, and Oregon ........................ ..........•...•............. 

From Alpena Station: 
Transft-rretl to U. S. F. C. station at Duluth, Minn ....... • ............................ . 
Transferred to U.S. F. C. Atation at 'Vashington, D. C .............................. .. 

From Sandusky Station : 
Pennsylvania fish commission .................................................. ~ ... .. 
Transferred to U.S. F. C. station at Duluth, Minn .................................. .. 

Number. 

1, 000, 000 
5, 000, 000 

150. 000 
1oo; ooo 

5, 000, 000 

5, 000, 000 
5, 000, 000 

24,400,000 
9, 000,000 

Total. ..................... ·. .. . • .. .. • • . • .. . . .. . . • . • • .. . • . . .. • • • • . • • • • . . • . . . . . . . . .. . . 54, 650, OGO 

Fry. 
From Alpena Station : 

Planted in Lake Huron .............................................................. . 
Plante<l in Lake Michigan ........................................................... . 

From Sandusky Station: 
Planted in Lake Erie ................................................................. . 

From Duluth Station (eggs received from Atpena and Sandusky Stations): 
Planted in Lake Superior ........................................................... . 

From Central Station (eggs received from Alpena Station): 
Planted in Lake Ontario ............................................................ . 

By U.S. F. C. Car No.3 (eggs received from Northville Station): 
Creur d'Alene Lake, Idaho ........................................................... . 
Pend d'Oreille Lake, Idaho ........................................................... . 

~~:~~ne~k~. z~::~::~~~:~~-t~~~ :·:. ·:. ~: ·:. ·:_ ~ ·:::.:: :·.-.::: :·. ·.: :·.::::::::::: ::::::::::::: 
Klamath Lake, Oregon ............................................................... . 
Chetaw Lake, Oregon ................................................................. . 
Cullaby Lake, Oregon ................................................................. . 

20, 320, 000 
3, 000,000 

40, 700, 000 

8, 000, 000 

4, 595, 000 

1, 950, 000 
1, 300, 000 

385, 000 
300,000 
400, 000 
85, 000 

100, 000 

Total. ................................................ ·. . . • . . . . . .. . . . . .. .. . . . • • . • . 81, 135, 000 
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Stalelllent of the clPposits of shad f1"y in the pnblic tcaters of the United States, clnring the 
season of 1889. 

Date. 

May 23 
1J 
28 
17 
17 
19 
27 

June 4 
7 

May 31 
15 

June 11 
May 21 
June 10 

11 
May 13 

17 
18 
20 
28 
30 
17 
21 

June 1 
3 
ll 
4 
6 

May 25 
12 
15 
21 
22 
21 
22 
21 
22 
21 
22 
21 
22 
21 
22 
21 
22 
2 

13 
14 

6 
1 
4 
7 

12 
13 
14 
18 
27 
1 
1 
3 
4 
7 

13 
14 
18 

.Apr. 26 
May 1 

4 
7 

28 
29 

June 1 
May 14 

15 
17 
10 
13 
13 

6 

Point of deposit. Stream. River basin. 

Dighton. Mass . . . . . . . . . . • • • . . • . Taunton River . . . . . . . Narragansett Bay ..•. 
Providence, R. I . .. . .. .. .. .. • .. Palmer River........ . . . do ............... .. 
·warehouse Point, Conn ........ Connecticut River... North Atlantic Coast. 
Waterforrl, N. Y .. . .. . .. .. .. . .. Hudson River . . . . . . . . Hudson River ...... .. 
Albnny,N. Y ...................... do ..................... <lo ............... .. 
Troy, N.Y ......................... do ..................... <lo ............... .. 
West Point,N. Y ..•••..........••. do ..................... do .....•.......••.. 

.... do .............................. do ..................... flo ............... .. 

.... do .............................. do .................. flo ............... .. 
Newburgh, N.Y ....•....•..••..... do ................... do ................ . 
PortJervis,N.Y .............. Delaware River ...... . Delaware Bay ...... .. 
Gloucester,N.J ................... do ..................... do ............... .. 
Bridgeton,N.J ................ CohanseyRiver ........... do .............. .. 
Lambertville, N. J . .. . .. . .. .. .. Del a ware River. . .. . .. . .. do .............. _ •. 
... do---------- .................... do ..................... flo ............... .. 
Delaware WaterGap,Pa .......... do ..................... do ................ . 

. ... do .............................. do ................ ... . . do ............... . 
... tlo . .. . .. .. . • • • .. .. .. . . . . . . .. . ... do . .. . . . . . . .. .. .. .. . .. do ................ _ 

.... do .............................. do ..................... do ............... .. 

.... do ........................... do .. , ................. do ............... .. 

.... do ............................ do ..................... do .............. .. 
Easton, Pa' ..........•..••...••.... do ....•.....••.......• . do-·----·-----··· 
.... do ............................. do ..................... do .............. .. 
... do .............................. do.· .................... do ............... .. 
.... do .............................. do .................... do ............... .. 
.... do .............................. do ..................... do ................ . 
Pond Eddy, Pa ...................... do ..................... do ............... .. 

.... do .............................. do ..................... do ............... .. 
Lackawaxen,Pa ................ .. .. do ..................... do ............... .. 
Wilmington, Del. .............. Brandywine Creek ........ do ............... .. 

.... do .............................. do ..................... do ............... .. 
Middletown, Del. .. .. .. .. . • .. .. Appoquinnack Creek ..... do ............... .. 
.. do .............................. do .................... do ............... .. 

. ?.~~J:~~~-~~~::::::::::::::: :::: -~~a~~~-~~~~~:::::::: : :~ :;{~: ::::: :::~::::: :: 
Cheswold, Del .••.......•..••••• Leipsic Creek ............. do .....•.•.•.•..... 
.... do .............................. do ..................... fio ............... .. 
Dover, Del.. . . . . . . . . . . . . . • . • . . . Jones Creek . . . . . . . . . . . ... do ................ . 
.... do ............................. do ..................... do-----------------
Felton, Del.. ................... Murderkill Creek ........ do ............... .. 

... do ............................... do .................... do ............... .. 
Milfonl,Del ................... Mispillion Creek. ......... do ............... .. 
.... do .............................. do ................. . ... rlo ................ . 
Ellendale, DeL................. Broad kill Creek. . . .. . .. do ............... _. 
Millsboro, Del.. ................ Indian River ............. do ............... .. 
Seaford,Del ...... ............. Nanticoke River ...... Che;;apeake Bay .... .. 

~Ef~!~~~;~: :::::: :~:~~::: ~~ti!~~~;~::::: ;: j~ :::::::::::: :::: 
.... clo .............................. do .................... do ............... .. 
.... do .............................. do ..................... do ............... .. 
.... do ............................. do................ . . do ................ . 
.... do .............................. do ..................... do ............... .. 
.... do .............................. do ..................... do .............. .. 
.... do .......................... -. .. do ..................... do ............... .. 
.... do .............................. do .................... do ............... .. 
North East., Md ................ North East River ......... do ............... .. 
.... do ............................. do ..................... do ............... .. 
.... do ...................•......... do.:· •.......•...•....•. do ...•.......•...•. 
.... do .............................. do ..................... do ............... .. 
.... do .............................. do ..................... do ............... .. 
.... rlo .............................. do ..................... do ............... .. 
.... do .............................. do ..................... do ................ . 
... do .............................. do ..................... do ............... .. 
Battery Island, Md . .. . .. . .. . .. Susquehanna River... . .. do ............... .. 
.... do .............................. do ..................... do ................ . 
.... do .............................. do ...... , .............. do ............... .. 
... do .............................. do ..................... do ............... .. 
.... do .............................. do ..................... do .............. .. 
.... do . . . . . . . . . . . • . . . . . . . . . . . • • . . ••. do ..•...•..••.•••. _ .... do ..•....•.•.•.. _ •. 
.... do .............................. do------"--·------- .... do ............... .. 

. ~-i~J~ ~-~~:: ~~: :::::::::::::::: . :: :~~ ::::::::::::::::: ::: :~~ ::::::::::::::::: 
Col urn bia, P a. .. • • • • .. .. .. . • • • • • . ... do . • • . • • • • • • . . .. • . . . ... do ................ . 
Peach Bottom, Pa ..........•....••. do ·----- .....•...•..... do ..••••..•..••.... 

~~Ral~~~~~~:){~~-::::: ::::::: · B-~~~ Ri.;~~::·. :::::::: : :::;}~ ::::::::::::::::: 
Gunpowder Station, Md ...... Gunpowder River ....... do ................ . 

Number 
deposited. 

1, 747, 000 
2, 455.000 
1, 803, 000 • 
1, 700,000 

300,000 
580, 000 
':'61, 000 

1, 095,000 
652, 001) 
805, 000 
792, 000 

1, 904, 000 
1, 147,000 

970, 000 
900, 000 
475,000 
743, 000 

2, 227,000 
760, 000 
800, 000 
800,000 
750,000 
720,000 
720,000 
760,000 
800, 000 
760, 000 
779, uoo 
720,000 
760,000 
792, 000 
228,400 
212, 976 
228,450 
212, !176 
285,500 
159,732 
285, 500 
212.976 
428, 250 
212, 976 
285, 500 
212, 976 
228, 400 
399, 388 

1, 600, 000 
!:!, 970,000 
2, 925,000 

500, 000 
4'10, 000 
764,000 
760,000 
700, 000 
600,000 
700,000 
792, oou 
520,000 
400,000 
214, 000 
500,000 
761, 000 
800,000 
882,000 
800, 000 

1, 325,000 
643, ouo 
512,000 
170,000 
600, 000 

1, 000, 000 
345,000 
451,000 
8!4, 000 
800, 000 
813, 000 
670, oou 
8~4. 000 
800,000 
600,000 
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Statement of the deposits of shad j1·y in the public waters of the Unitecl States, du1'ing the 
season of lt;89--Continued. 

D t I P · t f de o "t Stream. Ri~er bas1·n. Number 
~--------

0

_
1

n __ o ____ P __ 
8

_

1

_'·-------/- -----------------:---------· ----------I-d_e_p_os_i_te_d_. 

May 14 
13 
15 
17 

3 
H 

Apr. 25 
27 
29 
30 

May 1 
2 
3 
5 

20 
13 
4 
4 

12 
13 
13 
15 
14 
14 
17 
15 
15 
16 
18 
16 
18 
16 
17 

Apr. 28 
'29 

May 14 
Apr. 29 

30 
May 14 

14 
14 
14 
10 
11 
11 
11 

Gunpowder Station, Md ....... Gunpowder River .... Chesapeake Bay ..... . 
Relay House, Md .............. Patapsco River .••... . .... do ................ . 

. ... do ..............•.............•. do . .......•........... . do ..........•...... 

.... do . ........................ . .... do ...............•..... do ...........•••.• . 
Laurel,Md ........•........... PatuxentRiver ....•..... do ................ . 

. ... do . . . . . . . . . . . . . . • . . . . . . . . .. . do .... ................ . do ................ . 
\Vashington, D. C ......... . .... Carp Ponds ............... do ......• . ......... 

. ... do .... . ................. . ....... do .................... . do ................ . 

... . tlo .................... .•.. •.. . .. do .... . ..........•.... . do ................ . 

.... do .............................. do ..................... do ................ . 

..•. do ............................. . do ..................... do .. ....•.......••. 

.•.. do .............................. do .••..••.....••••...•. do ................ . 
. . do . . . . . . . . . . . . . . . . . . . . . . . . . . ... do ..................... do ................ . 
Little Falls, M(l .. . . . . .. . . .. .. . Potomac River ...... . .... do ............... .. 
Fort \Yashington,Md .............. do ..........•.......•.. do ................ . 
Mathias Point, Va ................. do ..................... do ...........•.... . 
Occoquan, Va .......... . ...... . Occoquan Creek .... . ..... do ................ . 
Quantico, Va ................... Chappawansic Creek .... do .............. .. 
Evington, Va ................. . Otter River .......... .. . . do ................ . 
Catletts, Va ................... . Cedar Run .......... ..... . do ................ . 
Bristoe, Va .................... Broad Run ..... . ......... do ................ . 

i~&i~~~:~:::~::::::::::::: ~~~~~;:f~i;;;~::::: :Ji :::::::::::::::: 
Taylorsville, Va ............... LittleRivrr .............. do ...... . ......... . 
Rockfish, Va ........... -- ...... Rockfish River . ...... . .. . do ......... .. ..... . 
Freestone, Va ..•.............. N eabsco Creek . .... . ..... do ................ . 
Bellfi.eld, Va . ...... . ........... Meherrin River .....•. . ... do ................ . 
Fredericksbnrgh, Va .......... Rappahannock River . .... do .......•......... 

.... do .............................. do····· · ·-········· .... do . . .... . ......... . 
Stony Creek, Va ••. . . . . . ... ••. Stony Creek River . -- ~ Sou th A tlautic coast .. 
Newport, N.C ................. Newport River ........... do .......... . ..... . 
Columbia, S.C . ................ Congaree Ri_ver ........... do . . .....•.... . ... . 
Augusta, Ga ................... Savannah R1ver .......... do ................ . 
Macon, Ga ..................... Ocmnlgee River ....•. 

1

' .... do ................ . 
Butler, Ga . . • . . . . . . . . . . . . . • • • • • Big ·white Water Gulf of Mexico ...... . 

Creek 
Reynolds, Ga. .................. Flint River .......•.•...•. do ..•.......•.•.••. 
Ocblochnee,Ga ................ OcklockoneeRiver ....... do ............... . 
Roston, Ga ..................... AucillaRivcr . .. .. ... . .... do ............... .. 
Quitman, Ga ......... .......... Withlacoochee River . . ... do ................ . 
A..llapaha.,Ga .....•.... . ....... AllapabaRiver . . ..... . ... do ....•. . .......... 
'Bolton, Ga ..................... Chattahoochee River. .... do .....•........... 
Montgomery, Ala .............. Alabama River ........... do ................ . 
Hattiesburgh, Mis~ ............ Leaf River .......... . .... do . .....••.•....... 
Enterprise, Miss . ............. Chicli:asawha River ...... do .....•.....•..... 

800,000 
742, 000 
701, 00(). 
909,000 
666,000 
699,000 
408,000 
55C, 000 
430,000 
603,000 
925,000 
932, 00~ 
400,000 
807, 000 

2, 994,000 
71R, 000 
500,000 
750,000 
750,000 
783,000 
784,000 
765,000 
629, OQO 
743, ouo 
65!i, 000 
399,000 
G591 000 
932, 000 
920,000 
763,000 
902,000 
743,000 
681.000 

l, ooo: 000 
1, OliO, 000 

390, 00~ 
600,000 

794, oof 
400,000 
300,000 
300,000 
4uo, ooo 
900, 000 
500, 000 
825, 000 
825,000 

Total . .. • • • . . . . . .. • . • • . . . . . ~.. . . . . . . . . . .. . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . 9G, 454, 000 
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Summa1·y of pro(luction and distribution of shad an(l shad eggs season of 1889. 

Fort Wash· 
ingtou Sta­

tion. 
Central 
Station. 

Battery 
Station. Fi~l:'fi'::!!'k.\ TotaL I ~~~=~~ 

Ej!gs collected .............. _*_5=8=, 2=33='=0=00= =· ·=·=· =· ·,=·=--=·=· ·=i=5=7,=8=0=9,=0=00=i===3=1,=3=96=,=o=oo= ........... ~~147, 43!, ood 

Dispobition. 
Fry: 

Deposited in water.-
whence obtained . .. .. 2, 994,000 ........... . 

Deposited in other wa-
ters ...................... . ........ 23,40~, 000 

E~gR: 
Delivered to Car No. 2.. .. • . • • .. • .. 3, 578, 000 
Delivered to Car No. 3 ....... _ ...... • 7, 519, 000 

Fish lost in hatching ............................. .. 
Eggs lost: 

In shrinkage en route 

5, 260, 000 1, 904, 000 10; 158, 000 
} 89, 32;, 000 

3!, 708; 000 21,052,000 79, 164, 000 

................. 3, 578, 000 J 12, 672, 000 1, 575, 000 .................. 9, 094. 000 
673,000 ............... 673, 000 673, 000 

from Fort Washinp;­
tou to Central Station 

In incubation .......... . 
7,710,000 ..................... .. ............ 7,710,000 ~44 771 000 

275,000 12, 753, 000 15, 593, 000 8, 440, 000 37, 061, 000 5 ' ' 

TotaL ................ 10, !l7!l, 000 47,254,000 57, 809, 000 31,396,000 .. • .. . •. .. .. 147,438,000 

*47,254,000 of these were transferred to Cent.ral Station for hatching. 

Summary by rivel' basins of shad j1·y clistribttfed du1·ing 1889. 

River basin. 

Tributaries ofN:trragansett Bay ................................ . 
Tributaries of North Atlantic coast ............................ .. 
Hudson River aud tributaries ................................... . 
Delaware Bay and tributaries .................................. . 
Chesapeake Bay and tributaries ................................ .. 
Tributaries of Houth .Atlantic coast .......... : .................. . 
Tributaries of Gnlf of .Mexico ...................... . ......... .. 

4, 202,000 
1, 803,000 
5, 893,000 

22,673, 000 
52, 22:>, 000 

3, 814, 000 
5, 844, 000 

63, 000 

313,000 
256,000 

1, 979, 000 
366,000 

2, 563, 000 

Total. 

4, 265,000 
1, 803,000 
6, 206,000 

22,929, 000 
54,204,000 
4, 180, 000 
8, 40i, 000 

Totn.l.. .................................... :.. .. . .... .. .. .. 9G, 454, 000 5, 540, 000 101, 994, 000 

Sltttement of the deposit of English 8olc during the year ending June :30, 1B89. 

Disposi t-io-11-. ------~ -----~------,, Y~arling::-

~·~ 
--------- ---
From Wood'~ Holl Station: 

Deposited in Vineyard Sound, uear Wood's Roll Station .............. .. 28 

Statement of the dcpo8its of codfish fry in the Atlantic Ocean, season of 1ti88-S~l. 

Disposition. Number. 

Fmm Gloucester Station: 
Planted off the coast of Massachusetts................................................ 11,011,000 

Wood's Holl Station: 
Planted oil' tho coast of Massachusetts .. .. .. .. .. . .. . . .. . . .. .. . . .. .. .. . . .. .. • . .. .. • . .. . 8, 137, 000 

Total............................................................................ 19,148,000 
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Statement of the deposit of pollock f1·y in the Atlantic Ocean, season of 1888-89. 

:Fry. 

From Gloucester Station: 
l'lanted off the coast of Massachusetts .••...•...•••.......•••••...•................•... 

Statement of the distribntion of mackerel during the yem· ending June 30, 18i39. 

Disposition. Fry. 

From Wood's Roll Station: 
Deposited in Vineyard Sound off Wood's Roll Station, Ma~s ........................ . 1R5, 000 

Statement of the distribution of scnp d ur{ng the yea1· ending June 30, 1889. 

Disposition. Fr.v. 

From Wood's Roll Station: 
Deposited in Vineyar!l Sound off Wood's Roll Station, Mass ........•.....••........ . 30, 000 

Staternent of the distribution of sheepshead during th e year ending Jnne 30, 1889. 

Disposition. Fry. 

Hatched on stt-amer Fish Hawk : 
Deposited in 8an Carlos Bay, Florida . . . . . . . . . . . . . . . . . . .. . . • . . . . . . . .. . . . . . . . . • . . . .. . . . 14, 000, 000 

Statement of the distribution of red-eye perch cluring the yectr ending Jnne 30, 1889. 

Disposition. Yearlings. 

----------------------------------------------------------------------[--------
.l!'rom Wytheville Station: 

Yadkin River near Salem, N.C .•.. ............. . ...........•...• . ......••......... . ... 

~~~:~~~t~+: ~f:l~~~;~~~~-~~~·~ ~~ ~ ~ ~ ~ :_: ~ ~ ~: ~: ~ ~: ~ ~ ~:: ~ ~:::::::::: ::::::::::::::::: 
From Central Station; product of Wytheville Station: 

Alabama State Fair Association at Opelika ............. . ............................ . 

!~ri~~:~t~~~e~e~~~:~~g~~~i~~~~ "iici: ::::::: ::~ ::::::::::::::::::::::::::::::::::::: 

1~~li~:~t: t; ~~i~~~s~~t:t:s~ :: :~:: ~ ~: :~::~::~::~:::: :::::::::::::::::::::::::::::: ~ :: 
Max. vun dem Borne, Berneucben, Germany ..•••.•........•........ . .••..•............ 

500 
820 
980 

2, 130 

50 
100 
500 
100 
300 
50 

100 

Total . . . . . . . • . . . • • • • • . . • . . . . . . . . • . . . . • . . . . • • . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 5, 630 

Statement of the dist1·ibution of sea bass during the year ending June 30, 1889. 

Disposition. J Fry. 

-----------------------------'-------
From Wood 's Roll Station: I 

Deposited in Vineyard Sonud off ·wood's Holl Station ........ . ....... . .. . .. .. . .. ..... 1, 025,000 
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Statement of the distl'ibution of pike-perch f1'y, season of 1889. 

~ate. I ______ Point of depo_s_i_t·-- - -- ---I--- Waters _s_to_c_k_e_d_. ---I--N_u_m_b_e_r._ 

May 21 I ~I ear Duluth, Minn ..................•........... Lake Superior ..•....•...... 
Apr. 30 Decatur, Ill ........••••.......................... Sangamon River ........... . 
May 1 Barclay, Ill . .............................. . ........... do .................... . 

~~~ 
3

r ri~K~~l;~~:t1~:-: -: ~-:~~ ~~~: ~~ ~~~~~ ~: ~ ~:: ::~~ ~~ :::::: ~~rt~~::~:~~:::::::: :: 
1 Railroad crossing, Cass Cuunty, Ill . . . . . . . . . . . . • • . Lake Henderson .•.......... 
1 St.Mary's,Iil. ..•............ : . ........••......... EmbarrasRiver .....•...... 
1 Olney, Ill ....................................... Fox: Lake ........•.......... 
1 Martinsville, Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lake Delasmutt •..•••...... 
1 Meredosia, Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . Illinois River .......•....... 
1 Quincy, Ill . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . Missisf!ippi River .......... . 
4 Near Bellefontaine, Ohio ......................... Rush Creek ..........•..... 
4 .•. do............................................ . Silver Lake ................ . 
4 .•• do ...........•........•........••.•••.•........ Twin Lakes .....•.......... 
4 .••• do ........•••••...... .•••••.....•.............. Doup Lake ........... .. .... . 
4 .•.. do ........... ..............•.....•.••••..•..... McMillan's Lake ..•.....••.. 

! -~~i:~!:~~~~~;~:::::::::::: ::::::::::::::::::: ~~:~:::l~Jr:~~:: ::::::::: 
4 Xenia, Ohio'...................................... Little Miami River ......•.. 
4 Columbus, Ohio .. :. . . . . . . • • . . . . . . . . . . . . . . . . • •• • . . Scioto River .......... : .... . 
4 Newark, Ohio ......... . ......................... Licking River ............. . 
4 Dresden Junction, Ohio ......••••................ Muskingum River . . •...... 

! ~~~~~~~~s~~~0n; Ohl~~::: ::~~:: ::~::: .::::::::::: . ~~d~a~~~~-8• ~~~~~-~ ::::::::: 
8 State Fish commission of Ohio . . • • . . . . . . • • . . • . . . . Streams in Ohio ..•........ . 
9 Callicoon, N. Y . . . . . . .•. . . . . . . • • . . . . . . . . . . . • . . . . . . Delaware River ........... . 
9 Port Jarvis, N.Y ..•••..........•......•••..•........ . do ...... . ............... . 
9 Lackawaxen, Pa .•.•.•.........................•..... do ..........•••......... 
9 Easton, Pa .......•.............•............•........ do ....................•. 
9 Reading, Pa . . . . . . . . . . . . . . • . . . . . • . . • . . . . . . . . . . • • • • Maiden's Creek ........... . 
9 Millerstown, Pa . . • . . . . . . . . • . . • • . . . . . . . . . . . . . . . • . . Juniata River ..•........... 
9 Thompsontown, Pa . . ......................••..•...... do . ....•.•...•........... 
9 Port Royal, Pa ..•........................•..••....... do ........•....•......... 
9 Mifflin, Pa ........................................... do ..•.••..•..•........... 
9 Lewistowu, Pa . . . . . . . . . . . . . • . • . . • . . . . . . . . . . . • . . . . . . . do ......•.•..••.......... 
9 Ryde,Pa . . ..........•....•...••....•••.......•.•..... do ...................... . 

~ t;~:eab~~~k~P~~: ::::::::::::::::::::::::::::::: . Sp-~c~. b·r·e-~k: :::::::::::::: 
9 Harril:!burg, Pa .•...•.........•...•.•.....•....... Susquehanna River ........ . 

3, 000,000 
200,000 
200,000 

6, 000, 000 
1, ouo, 000 
1, 000,000 

100, 000 
1lt0, 000 
100,000 
100, 000 

1, 300,000 
1, 300,000 

400, 000 
400,000 
400,000 
400, 000 
400,000 

1, 600,000 
1. 600,000 
1, 500,000 
2, 000, 000 
2, 200,000 
1, 000,000 
1, 600,000 
1, 600,000 
1, 200,000 

10,400,000 
1, 450, 000 
1, 450,000 

870,000 
1,160, 000 
1,160, 000 

580, 000 
290,000 
290,000 
290,000 
290,000 
145,000 
290,000 
290,000 
435,000 

Total. •.•••.•••••.•••••.•••••..••••.•••••.••. ,. . . . . . . . . . . . . • . • • • • • • • • • . . • . . . 50, 190, 000 

Produced by Duluth Station . . . . . . . . • • .. . . . • . . . • . . • • . •• . • • . . . . . • . . . . . . . . • • . 3, 000, 000 
Produced by Sandusky Station ..•...••.•.•••.••..•••.•.•••..••••••.•••.••.. 47, l!JO, 000 

Statement of the distribution ofiench front Centl'al St1ttion (product of carp ponds)jor the 
yea1· ending J1tne 30, 1889. 

Disposition. Yearlings. 

Alabama State Fair Association at Opelika............................................... 25 
Aul!usta National Expol'lition at Augusta, Ga......... . ................................... 25 
Applicants in Georgia . ... .. .••• •. . ..• .. . . . . .•... .. . .. ...•••..... .•. .. .•.••. .•••••••• •. . • . 100 
.d.ppli<:ants in Indiana. ..................................................................... 40 
Applicants in Kansas .......... _ ..........•.. ..•.••..... _.......... . . • . . . . . . . . • • • • . . . . . . . 40 
~onf_cacy R;iver, near Fre~erick Junction, Md . . . . . . . . . .• • • • . . . . . . . . . • • • . . . . . . ... • . • • . . . • . 1, 0

1
0
0

0
0 pp I cants 10 Pennsylvania.............................................. . • • • . . . • . . . . . .... 

. K Chlizati, City of Mexico, for the Mexican Republic.... . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 200 
1-----

Total.... . . . . . . . . . . . . • . • . . . . . . . . . • . . • • . . . . . . . • . . • • . . . . . . . . . . . . • . • . • . . . . • • . . . . . • • . . . . . 1, 530 
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Statement of the distribution of golrltish from Central and Wythevillt Stations, from Jnly 
1, 1888 to June 30, 1889. 

State. 
No. of . No. of 

~f.E:!: fish. 
State. 

No. of 
appli­
cants. 

!!t~~~:S: :::::::::::::::::::::::: 1~ 11~ ~~::?~~~pi~:::::~::~::::::::::~: ~ 
Connecticut . . . . . • • • • . . . . . . . . . . . . . 2 10 Montana Territory.............. 1 
Dakota Territory................ 3 112 Nebraska....................... 1 
Delaware......................... 16 New .Jer::ley ....... ...... .. . .. .. . 10 
DistrictofColumbia ............. 731 3,G26 NewYork ...................... ll 
Florida........................... 5 3! North Car.•lina .... . ... . . ... .... 24 
Go'orgia .. . . .. . . . . . . . . . . .. . • • . . . . . 35 184 Ohio ..................... , . . . . . . 42 
Idaho Territory.................. 2 10 Oregon......... . . . . ....... ..... 4 
Illinois........................... 4 120 Pennsylvania................... 49 
Indiana.......................... 10 152 South Carolina.................. 9 
Iowa............................. 10 64 Tennessee...................... 90 
Kansas........................... 5 24 Texa::l............. .............. 9 
Kentucky........................ 8 . 90 U~a~ ~erritory . . . . . . . .. . . . . . . . . 4 
Louisiana . . . . . . . . . . . . . .. • . . . . • . . . 22 138 V1rgmm . . . . . . . . . . . . . . . . . . . . . . . . 372 
Maryland ....................... _ 44 258 West VIrginia.................. 2 56 
MasMchusetts . . .. . . . ............ 6 36 

1 

Mexico.......................... 1 100 
Michigan......................... 2 12 
Minnesota . . . .. . . • • • . . .. . . . . . . . . 8 440 I Total...................... 1, 545 \ 9, 610 

Statement of ca1'P distributed to p1·ivate appl·icants jrorn Nov. 7, 1888, to Ma1·ch 6, 1889. 

Date. Destination. Point of distribution. 
No. of N?. of No. of fish 

counties applJC~nts distributed 
supplied. supplied> · 

1888. 
Nov. 27 Alabama ............. Atlanta, Ga..................... 27 

9 Arizona .. • • . .. . .. . . .. Kansas City, Mo • •• • • .. . . • • .. • . . 4 
9 Arkansas .. . .. . . . . .. . St. Louis, Mo,.................... 14 

15 California . . . . .. ... • • . Ogden, Utah ... . . • .. . . . . . • • .. .. . 3 
9 Uolorado .. . .. . .. .. • .. Kansas City, Mo .. .. . • .. • • • • .. . . 9 

12 Connecticut ........ 00 .Jersey City, N . .J. .. . .• .... .. . .. . 4 
Oct. 6 District of Uolumbia . Washington, D. C .............. . 
Nov. 19 Dakota ............... St.Paul,Minn....... ............ 13 
Dec. 4 Delaware ............. Washington,D.C............... 2 
NO\". 27 Georgia . . . . . • . . .. .. . . Atlanta. Ga .. . . . .. . . .. • .. • . .. . . . 50 

15 Idaho .. .. . . .. . . • • . . .. Salt Lake City, Utah .......... 00 6 
21 Illinois . . . . . . . . . . . . . . . Chicago and QuiJJcy, lll . . • . . • • . . 40 
7 Indiana . . .. . . .. . .. . .. Indianapolis, Ind................ 42 
9 Indian Territory .. oo· St. Louis, Mo.................... 4 

14 Iowa . . . . . . ... .. . .. . .. Des Moines, Iowa . . . . .. .. . . .. . .. 45 
12 Kansas . . . • . .. . . . .. . Kansas City, Mo .. . .. . .. . .. • . . . . 7-J 
16 Kentucky . . . . .. . . . .. . Iudiauapolis, Ind ...... 00........ 19 
12 Maine ................ .Jersey Uity .. N . .J .............. oo 5 

Dec. 4 Maryland ............ Washington, D. C............... 13 
Nov. 12 Massachusetts ........ .Jersey City, N . .J...... ...... .... 4 

21 Michigan .. . .. . .. . . . . Detroit, Mich .. .. . .. . . • . • . . . . . . . 25 
19 Minnesota........ . . .. St. Paul, Minn . . .. . .. .. . • • .. .. . . 10 
12 Missouri.............. Kansas City, Mo... .. . .. . . .. . . . 11 
12 Nebraska ............. Omaha, Nebr ............... oo... 17 
15 Nevada ............... Ogden, Utah. . .. ...... ...•••. .. . 1 
12 Nt}w Hampshire ...... .Jersey City, N . .J ....... ....... .. 5 
12 New Jersey .............. do....... .................... 9 

Dec. 18 North Carolina ......• Raleigh, N.C............... ...... 45 
Nov. 12 New York............ .Jersey City, N . .J.. .. . .. . .. .... .. 43 

9 New Mexico .......... El Paso, Tex.................... ll 
,5 Ohio .................. Columbus and Ciucinnati. ...... 43 
21 Pennsylvania......... Washington, D. C . . . . . . . . . . . • . • . 48 
12 Rhode IslamL ........ .Jersey City, N . .J ........... oo... 1 
27 I South Carolina . . . .. . • Augusta, Ga .. -..... - ....... --- -~ 18 

~~~- ~~ I ?;~~~e_s_"_~~:::::::::::: 8~:I~~a~~~gs~;{Lak·~cit:Y:uta:h: ~~ 
12 Vermont .............. Tersey City,N . .J 00.............. 2 
20 ~v· . . 5 Washington, D. C, and Wytht~·l 67 Dec. 3 5 Irgima .. • • .. · • · .. · "( ville, Va. I 
3 West Virginia ........ Washington, D.C .... 00 ........ . 

No-v. 19 ·wisconsin oo..... .. . .. St. Paul, Minn ............. 00 .. .. 

14 Wyoming ............. Ogden, Utah ................... . 
1889. 

Feb. 13 
Jan. 17 

18 
18 

Mar. 6 
.Jan. 9 
Mar. 6 
.Jan. 22 

8 

Florida ............. .. 
Louisiana ......•...... 
Mississippi . . ....... . 
Montana ............. . 
Oregon ...... ~ ....... . 
'l'exas .............. .. 
Washington ........ 00 

Canada .............. . 
Mexico .............. . 

Total ........... . 

Jacksonville, Fla .............. .. 
New Orleans, La ............... . 
.Jackson, Miss ................. . 
Heleua, Mont ................. 00 

Portlan<l, Oreg ................. . 
Dallas, Tt:x ..................... . 
'!'acoma, Wash ................ .. 
Detroit, Mich .................. . 
Laredo, Tex .................... . 

~~ I 
1~ 
11 
20 
10 
3 

35 
11 
2 
1 

920 

63 
31 
27 

3 
19 
8 
2 

22 
2 

80 
22 
68 
87 
7 

72 
279 

32 
'l 

28 
6 

35 
10 
24 
27 
1 
5 

18 
83 

120 
20 
80 

165 
1 

25 
68 

675 
3 

299 

24 
21 
1 

19 
22 
42 
33 
12 
54 
21 
2 
1 

2, 7'76 

1, 440 
1, 080 

520 
60 

480 
160 
2211 
520 

1, 020 
4, 810 

44ll 
36, 290 

3, 790 
2 120 
5: 605 
6, 7!JO 

Sill 
uo 
650 
(i3fl 
G;O 

5, 180 
640 
540 

20 
130 
360 

1, 790 
11, 740 
1, 440 
3, 070 
4, 560 

20 
530 

1, .JOO 
17, 400 

GO 

7, 010 

560 
720 
60 

420 
4(i!) 

82-J 
670 
280 

1, !GO 
420 
70 

5, 000 

135, 047 
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Deposits of carp in the public waters of the United States front November 7, 1888, to 
MaTch 22, 188~. 

I State to which 
Date. destined. Poi11t of deposit. 

N~~~!li9 1 Dakota ................ Nenr Mitchell ............ .. 

Waters stocked. I No.of 
fish. 

Dakota River ............... . 
19 .... do ................ . Near Mandan ............ .. Cannon Ball River .......... . 
19 .... do ................. . ... do ...................... . Big Heart River ..........•.. 
19 .... do ..................... do ..................... . Little Heart River ......... . 
19 .... do ..................... do ..................... .. KnifeHiver ...... . ......... . 

Savannah River ..........•.. 
Yetlow River .............. ' 
Branch of Blue River ..•..... 
Kansas R1 ,-er ............... . 
Yadkin River .............. . 
I'cdee River . ............... . 

Dec. 15 Georgia ............... Near Augusta ............ . 
Nov. 28 .... do ................. Near Covington .......... .. 

7 Jnrliana............... Near Knightstown ....... .. 
12 Kansas .. . .. . .. .. .. . .. Near Kansas City ........ .. 

Doc. 20 North Carolina ....... Near Salisbury ........... .. 
21 .... do ................. Near Pedee Station ....... .. 

Nov. 14 Ohio .................. Near Zanesville .......... . Muskingum River .......... . 
15 ..•. do ................. Near Columbus . .......... .. Scioto River ................ . 
17 .... do ................. Near Uincilmati. .......... . Ohio Ri\,or ................. . 

Red River .................. . 
1889. 

Dec. 14 1 Tennessee ............ Near Springfield .......... .. 

Jan. 16 Louisiana ............. NearNewOrltans .......... Mississippi River ........... : 
!l Maryland ............. Near Frederick Junction ... Monocacy River ........... .. 

Feb. 1il l!'lorida ............... Near Palmer ............... 'Vells Lake, ................ .. 
Mar. 2?.

1 

Virginia .............. ~ear Wytheville ........... Cripple C1·eek ............. .. 

Total ........... . ............................................................ . 

SUMMARY. 

Total number offish: 

i~ ~~~\\~a!~ti;~ :::::::::::::::::::::::::::::::::::::::::::::::::: 1~g; g~~ 

38 
10 
2 

19 
920 

2, 776 

--170, 4-02 
Loss in transit..................... . ............................... . .. .. . .. . . .. 38, 8!1 

Total furuished for J.istrib"!ltion .......................................... 209, 2-!3 

Produced at carp ponds, Wasbington, D.C .................................... 100, 928 
Produced at Wytheville Station............................................... 18,315 

500 
500 
500 
500 
500 

1, 500 
1, 000 

200 
1, 000 
2, 4-55 
2,430 
1, 500 

10,000 
900 

5, 000 

200 
4, 000 
1, 600 
1, 070 

35,355 

Statement of the dist1·ibution of breeding lobsters fm· the year ending June 30, 18tl9. * 

Disposition. 

Collected at ·wood 's lloll Station and transported ancl deposited by U. S. Fish 
ComrnisHion car No.3: 

Pacific Ocean, off Cape Disappointment. Wash ............................... .. 
Pacific Ocean, off Shoal water Bay, 'Vash ......................... _ .......... .. 
Puget :-iomul, off Scow Ba_v, \Vash .. ........................................... . 
]>uget Sound, olf Hudson Point, \Vash .. . ........... . . . ...................... .. 
l'uget Smnd, off \Vilson's Point, \Vash . ...................................... .. 

Shipped via steamer from New York City: 
Gulf of Mexico, off Galveston, Texas .......................................... . 

Total. ................................................................... . 

Males. I Females. 

25 
7 
8 
8 

24 

50 

122 

63 
15 
16 
17 
50 

50 

211 

*Besides this clistributwn of adults, 1,574,000 youn~~;, hatched at \Yood's Holl, Massachusetts, were 
deposited in Vineyard Sound. 



Point of deposit. 

Distribut·ion of indigenous fishes of the Mississippi Valley j1·om Quincy, Illinois-Season of 1888. 

Stream. I Catfish. 
I 

Buffalo. I Crappie. White 
bass. 

Black 
bass. Sunfish. I Pickerel. White 

perch. 
Wall-eye I Carp I Total No. 

pike. sucker. planted. ________________________________________________ _______ , _______ , _______ , _______ , _______ , ______________ , _______ , _______ , _____ , ______ _ 
Zanesville, Ohio . . • . Muskin/};um River...................... 4, 235 1, 325 390 475 500 I 375 300 275 100 . . . .. . .. 7, 975 

.Edinburgh, Ind ...•. BlueRiver.............................. 725 825 850 32!:> 225 250 200 200 200 ........ 3,800 
Danville,Ill .....•.. VermillionRiver....................... 1,000 300 .......... 1,500 1,000 I 170 500 ......... 500 10 4,980 
Dixo~Ill. .......... ~ckRi>er._............................ 900 100 1,000 !JOO 8£0 .......... .......... .......... 250 ........ 3,950 
Bellevllle,IIL ....... Cttyreservo1r.......................... 50 50 100 50 oO 50 50............................ 400 

Do .............. Gilmore Lake.......................... 100 .......... 200 70 100 80 100 50 .......... .....••. 700 
New Athens, Ill .. .. Perkins Lake........................... 75 75 500 200 150 .. .. . .. .. . 300 100 . •• • . • . .. . .. • . . . • . 1, 400 
Duquoin,Ill ........ CherryLake............................ 200 .......... 150 200 150 .......... 100 50 150 ........ 1,000 
Macomb,Ill ........ LakeatMacomb....................... 100 20 150 100 50 50 50............................ 520 
Gales burgh, Ill .. . . . Lake George . .. .. .. . .. . . .. . . .. . . .. . . . 400 150 500 400 400 150 300 200 200 .. • .. • • . 2, 700 

Do.............. C., B. and Q. R. R. Co.'s ponds........... 250 150 400 .I 200 250 88 300 200 150 ~ -....... 1, 9S8 
Aurora, Ill ....... FoxRiver .............................. 200 150 300 1,000 

1 
800 125 150 .......... 50 ........ 2,775 

Kankakee,Ill. ...... KankaKeeRiver........................ 600 300 .......... 600 600
1 

150 300 .......... 300 150 3,000 
McRenry,lll ....... FoxLake............................... 385 275 850 300 I 500 1 200 500 300 590 ........ 3,9CO 
Gladstone,lll. ...... Crystal.Lake........................... 57G 425 750 175 125 200 100 150 100 ........ 2,600 
Ma.coupin,Ill. ...... Beaver_ Dam Lake...................... 500 480 1,000 .......... 1,500 ! ....•...•. 1,000 .......... .......... ........ 4,480 
ChiCago, Ill......... Ponds m Humboldt Park............... 300 150 600 150 150 .. .. . .. . . . . . . . • .. .. .. . . .. . . . . . .. . . . . . • . . . . .. . • . 1, 350 

~~:::::::::::::: ~~~g: t~ g~~~!~~;;~~k::::: ::.::::: ::: :~~ ~~~ ~~~ ~g~ II ~~g :::::: :::: :::::: . :: : : ::: : : : : :: :::::: :::: : ::::::: ~: ~~~ 
Berlin, Ill........... Wabash Railroad Company'~> ponds . . . . 400 450 300 150 200 100 100 100 100 . . . . . . . . 1, 900 
Lanesville, Ill....... Lake Whittimore....................... 390 475 300 135 200 100 100 100 100 .. . . .. . 1 900 
Mitchell_.In .......... LongLako ............................. 100 300 100 .......... 100 .......... .......... .......... .......... 100 '700 
Shelbyvllle,Il~ ..... RenoLake.............................. 400 300 400 200 200 100 100 100 lOU 100 2 000 
Charleston, Ill .. .. .. Em barras River .. . . . . . . . . . . . .. . . .. . .. . . 400 150 3i5 275 1 200 ........ --I 100 200 .. . .. . .. .. 100 1: SOO 
BowlingGreen,Ky. Barrenlli>er........................... 675 650 850 275 125 150 175 150 150 ........ 3,200 
Munford ville, Ky... Green River .. .. . .. .. . . .. . .. . . . .. . . . .. .. 800 725 800 350 375 200 200 200 200 ... . .• ; . 3. 850 
Crisp, Mo.......... Lake McDonald------ .. -... --- ..... -. . 1, 200 75 1, 000 1, 400 1, 300 50 ' 250 I""........ 150 .. -..... 5; 425 
Domphan, Mo .. . . .. Current River .. .. ............. _...... 500 250 500 1, 000 1, 500 250 500 .. . .. . . . . . 500 .. . .. . .. 5, 000 
Helton, Mo . .. .. . . • . St. L., K. and N. W. R. R. Co.'s ponds .. _ 125 . •. • . . • • . . 250 250 250 125 125 . . • • . .. . . . 125 1........ 1, 250 
Ashl.mrn, Mo ........... do .. . .. .. . . . .. .. .. . . .. . . .. .. .. .. .. . 125 . •. • • • . . .. 250 250 250 125 125 . .. • .. . . . . 125 .. . . .. .. 1, 250 
Marceline,Mo ...... LakenearMarceline .. .................. 100 - 50 100 50 150 50.................................... 500 
Hurricane,Mo ...... King'sLake . ........................... 125 ...... .••. 250 250 250 125 125 .......... 125 ........ 1,250 
Rearlings, Mo .. .. .. Krugle Lake .. .. .. .. .. .. .. . . .. . . .. .. .. . 125 .. .. . .. . . . 250 250 250 125 125 . . . • . . . . .. 125 .. . .. . .. 1, 250 
Lake Geneva, Wis .. Geneva Lake........................... 1,980 500 .. ........ 2,400 2,850 .......... 500 .......... 080 ........ 9,210 
NebraskaCity,Neln· LakenearNebraskaCity .............. 50 .......... 50 75 .......... 25 .......... .......... 30 ........ 230 
Seward, Nebr ....... Blue River........................ .... 370 375 375 170 200 150 100 .......... 100 .. .. .. 1,840 
Ravenna,Nebr ..... BeaverCreek.......................... 370 375 375 170 200 125 100 I 100 100 .... ... 1,!H5 
J;iforfolk, Nebr ....... Elkhorn. River......................... 200 100 250 300 400 . ......... 200 ~ ----- ..................... l 5 !!SO·. 
Stuart, Nebr ........... do........... ........... ......... 450 I 400 850 600 900 .......... 600 .......................... 5 ' 
TwinBridges,Del.. BrandywineCreek..................... ......... ......... 3 7 97 .......... 36 10 ........... .... 153; 

Total ..................................................... [----zD."w 10, 36() 10,768 ~55217, 687 --3-, 688 --7-, Sll~---2-, ~ ---5-, 6u()~~-460 100, i591 

~ 
c.o 
~ 

~ 
t::l 
~ 
0 
~ 
.....: 

0 
"'j 

a 
0 
~ 
s:: 
~ 
U1 
U1 
~ 

0 
z 
t::l 
:;:c 

0 
1-lJ 

"'j 
~ 
lf.! 

~ 

P> z 
l:j 

"'j 
~ 
U1 
~ 
t'j 
pj 
.....t 
M 
£D 



4:.-REPORT UPON THE INVESTIGATIONS OF THE U. S. FISH 
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INVESTIGATIONS ON THE ALASKAN COAST. 

San Francisco to Departure Bay.-The steamer Albatross left San 
Francisco at 9:30 a. m. ,July 4, 1888, for Alaska, the object of the expe­
dition being to explore the waters adjacent to the Aleutian Islands and 
the Alaska Peninsula, for the purpose of ascertaining the character 
and extent of the cou and halibut fishing grounds, and of obtaining all 
possible information regarding the fishing interests and resources of 
that region. 

We had on board 30 lobsters, recently received from Wood's Holl, 
Massachusetts, which were to be deposited at some point on the Cali­
fornia coast north of San Francisco. It was decided, on the recom­
mendation of Prof. George Davidson, to plant them near Trinidad, as 
in his opinion the natural conditions of the New England coast, the 
home of the lobster, were mor~ fully realized at that point than any­
where else on the northern California coast. The shores are bold and 
rocky, the sea-bottom ledges covered with kelp, alternating with sandy 
patches, and the water pure. The lobsters were placed in tubs of salt 
water and covered with kelp to exclude the light, the water being 
changed at frequent intervals. At 7:30p.m. July 5they were deposited 
in 13 fathoms, 1~ miles S. i W., magnetic, from Trinidad light-house, all 
in good condition except one. The temperature was 50° F., about the 
same as the waters of the northern New England coast during July. 

NOTE.-All bearings are true unless otherwise stated. 
395 
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We encountered strong he.ad winds and heavy seas along the coast, 
and on arriving iu the Straits of Fuca found our coal supply so nearly 
exhausted that we considered it prudent to call at Esquimalt, where 
we were promptly supplied by Mr. James H. Innes, in charge of Her 
British Majesty's dockyard. We left Esquimalt at meridian, July 9, 
and arrived at Departure Bay, British Columbia, at 7:50 p . m.; went 
to the coal wharf at 6:45 the following morning, a,nd finished coaling at 
4:V) p. m. on the 11th, having taken on board 185.5 tons. 

Depa1·ture Bay to Unalaska.-We left the wharf an hour later and 
proceeded to sea, anchoring for the night in Tribune Bay. Getting 
under way at 3:30 the following morning, we passed Seymour Narrows 
at 8::~5, just as the tide was beginning to ebb, which caused ~:;trong 

eddies and whir1s, but tl!e passage was made without difficulty. 
We learned in Departure Bay that clams were plentiful at Alert Bay, 

where they had been canned extensively ; so, wishing to procure some 
for bait, we called there, but learned tl!at they could be bad more 
plentifully at Fort Rupert. We then went to the last-named place, 
where we anchored at 6:55 p. m. A large party was sent out iu tl!e 
morning at low tide, and gathered about 4 barrels, two species being 
represented, Sch'izothcerus nuttalli, and tlle small round clam, Sa.vid01nus 
nutta-lli, both excellent for table use. About half of them were'' shucked" 
and salted for bait, a bushel or more were placed in the cold room at a 
temperature of 4..0°, and the remainder packed in barrels, through which 
sea water was pumped at intervals. 

We left Fort Rupert at 11 :30 a. m. J nly 13, and, passing through the 
Goleta Channel, wer~ in the open sea, weli clear of the land, before 
dark. The passage was made under one boilel', with reduced grate 
surface, as the expenditure of coal was limited to 10 tons per day. 

Gentle to moderate winds from SE., S., aud S W., with much overcast, 
misty, and foggy weather, were encountered. At 6:15 a. m. on the 19th 
we sounded in 2,550 fathoms brown ooze, latitude520 15' 00" N., longitude 
1560 ~7' 00" W. This was the first of a series of sonndi11gs extending 
N. 88° W., 390 miles, and made to fnrther develop a remarkable 
submarine depression, discovered by the U. S. S. Tuscarora, to tllc 
southward of the Aleutian Islands. The soundings of that vessel re­
vealed a depression simply, but geologists predicted the existeuce of a 
submarine trough running parallel to the islands, and extemling· 
probably their whole length~ to the .Tuscarora's sounding of 4,037 fathoms 
ofl' Attn. The Albatross soundings~ supplementing those of Captain 
Belknap, developed this predicted trough to the extent of 400 miles. 
The direction was S. 650 W. and N. 650 E., nearly parallel with the 
islands, the center being 60 miles from the Shumagins and 100 miles 
from the SW. extremity of Unalaska. It is about 30 miles in width, 
between the 3,000-fathom lines, with a maximum depth. of 3,820 fathoms, 
in latitude 520 20' 00" N., longitude 1650 00' 00" W. It is to be re­
gretted that the Albcttross, which is eminently fitted for the purpose, 



INVES'.riGATIONS 01!, THE ALBATROSS. 397 

was unable to pursue the explorations further, but our work called us 
in another direction. 

Unalaska to the Shumagin Islands.-Having crossed the trough and 
reached the normal depth west of it, we ran a line to the island of Una­
laslm, in the vicinity of Kiliuliuk Bay, developed the contour of the 
slope, and located ourselves with reference to the land, which was vis­
ible at times during the afternoon, when the fog ' lifted for a moment. 
At 5:30 we sounded in 28 fathoms off the bay above mentioned, then 
stood off shore, sounding at intervals. Trial lines were put over at 
several stations insi~le of the 100-f~thom line, cod (Gadus morrhua) being 
taken at every station, and halibut (Hippoglossus vulgaris) at most of 
them-good fish, but averaging sma1ler than on the Atlantic coast. 

The direction of the offshore line was N. 60° E., with depths of 55, 
58, 83, and 17 4 fathoms, the latter at 20 miles from the starting point 
and 16 miles from Uape Prominence, the nearest land. 

Having reached the 100-fathom line, we developed it for 95 miles in 
a northeasterly direction, to latitude 53° 42' 00" N., longitude 1630 58' 
00" W.,thence N. 22° E. 30 miles, sounrling at intervals of 10 miles in 43, 
45, and 45 fathoms, to a point S. 68° E., 34 miles from Seal Cape, pass­
ing 6 miles inside of a reported bank in 540 00' 00" N. and 1630 33' 0011 

W. We intended to pass over the position, and supposed we had done 
so until our work was verified by a subsequent landfall. Later sound­
ings seemed to indicate its location about 18 miles to the northward and 
eastward, where we found 25 fathoms. Trial lines were put over at 
station 11G6 in 45 fathoms, :fine gray sand, cod and halibut taking tile 
bait freely. 

Turning in shore we ran a lineN. 750 W. 60 miles to a pointS. 570 W., 
8 miles from northwest Cape of Unimak, the northern entrance, to a 
pass of that name. The depth increased to 56 fathoms, 9 miles to the 
eastward of Seal Cape; 30 fathoms were found off Scotch Cap, and 80 
fathoms at the end of the line. 

We took our departure from the land off Kiliuliuk Bay at 6 p. m. 
July 21, and passed Scotch Cap at 3:43 a.m. on tile 23d. As we had 
been enveloped. in a dense fog during that time, our intermediate posi­
tions depended upon dead reckoning, but the greatest error did not 
probably exceed 4 tniles. 

A line was run from the above position S. 70° W. 23 miles, passing 
within 3 miles of the north head of Akun, at which distance it was 
sighted. The fog became lighter as we approached the islands, and · 
after passing the bead it was comparatively clear. The volcano of Aku­
ttn, 3,332 feet in height, became prominent as we approached the 
island of that name, although the summit was enveloped in fog. The 
whole visible portion of the island was covered with a luxuriant 
growth of grass, which could be seen surrounding great patches of 
snow still remaining in the gorges at an eleyation of 1,000 feet or more, 
but there was not a tree of auy kind to be seen. Two hauls of the 

• 
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trawl were made off the northern 'extrP-mity of Akutan in 72 and 86 
fathoms, a great variety of specimens being taken. We then laid a 
course for Cape Cheerful, about S. 55° W., 24 miles distant. It was not 
visible until we were nearly up with Kalekhta Point, when it came 
out of the fog with such remarkable distinctness that it appeared close 
at hand in comparison with Kalekhta, not one-third the distance from 
us-, but just visible through the mist. Appearances were so deceptiYe 
that it was only after cross bearings had been taken that we could 
convince ourselves that we were not several miles out of position. 

Priest Rock, near Kalekhta Point, is nearly as high as the point 
itself, is very conspicuous and an unmistakable landmark when opeu 
of the point, but in approaching from the northward it does not begin 
to open until it bears about S. 670 E. Needle Rock, lying off the NvV. 
extremity of Amaknak Island, near Ulakhta Head, is a small pinuacle 
which has been mistaken for Priest Rock when the latter was obscured 
by fog or mist, and has led vessels to the westward of the island into 
Captain's Bay instead of Iliuliuk, the port to which they were bound. 

It may be said that cross bearings would make such a mistake im­
possible, but it too often happens in this region that anchorage must; 
be made on a momentary view of one point only. Priest Rock once 
recognized there should be little difficulty in reaahing Ulalashka, as a 
direct course leads to the outer harbor. 

We anchored in the inuer harbor of Iliuliuk at 3:L:> p. m., entering 
without the least difficulty, the channel having been buoyed by the 
Alaska Commercial Company. The steamer St. Paul, belonging to the 
company, was at the wharf, preparing for a trip to the Seal Islands, 
and at the mooring buoy was the schooner Angel Dolly, with a cargo of 
walrus hides which she took in Moller Bay. I called upon the company's 
agent, Mr. Rudolph Neumann, immediately after we anchored, and 
ascertained that provision had been made to supply us with 100 tons of 
coal, which insured a fair season's work at least. 

We have used Baird's bronze reel on the Sigsbee deep-sea sounding 
machine during the past year with great satisfaction, and every confi­
dence in its ability to resist the crushing strains likely to be brought 
upon it by the exigencies of the service. We took some deep casts en 
route to the Pacific, and on one occasion reeled back a 60-ponnd sinker 
from a depth of over 2,000 fathoms, without its showing the slightest 
indication of weakness. On onr arrival in San Francisco it was care· 
fully calipered and found to be true, but after taking a sounding of 
3,820 fathoms, on the evening of July 20, slack turns were detected and 
it was observed to be out of true, so much so, in fact, that we found it 
necessary to condemn it and to 'transfer the wire, such as was not 
spoiled by kinking, to a spare steel reel which we had in reserve. 

The St. Pattl left the wharf at 2:30p.m. July :!5, the Albatross tak­
ing her place an hour later. We commenced coaling the following 
morning and finished at 4:30 p. m. July 27, having taken on board 
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113~ ~ ji. tons, for which w~ receipted to the agent of the Ala~ka Com­
mercial Company. 

The 1mturalists were actively employed during our stay in port, add­
ing materially to the collection of fishes and invertebrates. Attention 
was given to the birds of the island, and botanical collections were also 
made. Fog and rain prevailed, with intervals of partially clear, pleas­
ant weather during our st~y in port. 

We left Iliuliuk at 9 a. m. July 28, after several hours' detention by 
a dense fog, which, however, had begun to lift at intervals, enabling 
us to see land at a distance of half a mile. ~~ouuding Kalekhta Point, 
we stood for the southwest extremity of Unalga Island. and through 
the pass of that name, which is to be preferred to all others for a steamer 
bound to or from Unalashka, particularly in thick weather. The dis­
tance through is short and there are no hidden dangers, the rocks lining 
the shore on either side being close to the land and above water. Tbe 
tide rushes through the Narrows with great force, causing heavy rips 
and at times overfalls, but it wa.s quite smooth when we passed out, 
near high water. A vessel bound in would make the Signals, Egg 
Island, and the Old Man, lying off Cape Burka, all of which can be 
approached with comparative safety, the distance from the latter to the 
southeast extremity of Unalga Island not exceeding 4 miles. Once in 
the pass, a vessel has only to keep Unalga in sight until passing its 
southwest end, when it is but 2 miles to Erskine Point and about 3z 
miles to Kalekbta Point. 

Tbere is a rock oft' Erskine Point, which in thick weather might be 
mistaken for Priest Rock, but it may be recognized by another one 
between it and the point, having a flat top and showing smallest at 
the base. In approaching Kalekhta Point Priest Rock will begin to 
open out at vVSW. l \V. (magnetic). 

A full-powered steamer may use this pass at any stage of the tide, if 
time is an object, but under ordinary circumstances it would be advisa­
ble to enter it near slack water. It is not intended to include sailing 
directions for the Aleutian Islands in this report, and my only excuse 
for describing this pass so much in detail is that there is no published 
information concerning it, so far as I know, and it would naturally be 
avoided by a stranger unless be had some such information as I have 
given. 

We found 30 fathoms at the southern entrance of the paRs, in mid 
channel, and 36 fathoms 2 miles north of Old 1\Ian Island. ~ The weather 
partially cleared as we entered the Pacific, enabling us to locate our 
stations by bearings of land (luring the afternoon. 

A line of soundings S. 88° E., 36 miles, was run from the above posi­
tion, the depth increasing to 57 fathoms. The trawl was lowered at the 
second and fourth stations : No. 2843, 45 fathoms, black sand, stones, 
and pebbles, aucl No. 2844, in 5! fathoms, gray sand. A large number 
and great variety of specimens were taken, showing a rich fauna and 
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liYe bottom. Trial lines were put over at the last station, taking halibut 
and cod, the former being more plentiful. 

"V\T e then ran N. 560 E., 10 miles, and sound eel in 59 fathoms, intending 
to take a departure for an offshore line, but the fog having shut in we 
anchored until 9 p. m., when it llfted for a moment and we found that 
Sea Lion Island borP. N. 11° E. From this point we ran a line S. ·750 
E., 45 miles, sounding at intervals of about 10 miles, with 61 fathoms 
at the first station, then 43 fathoms, and at the end of the line, 7 miles 
further, 342 fathoms. We ran N. 11 o E., 11 miles, and soumled in 62 
fathoms, thence N. 750 W., 44 miles, to a pointS. 75oE. from the north­
east end of Ugomok, where we located the end of the line by cross­
bearings. 

The trawl was lowered at No. 2845 in 42 fathoms, coarse black sand, 
about 27 miles from Ugomok, developing a rich fauna, and the trial 
lines being put over cod were founrl abundantly. A comparison of this 
line with those north and south of it shows a less depth than previ­
ously found near shore, which seems to indicate a deposit along the 
line from the swift current of U nimak Pass. We found 71 fathoms in 
mid channel at the eastern entrance of the pass, and 63 fathoms S. 2GO 
E., 1~ miles from Promontory Oapr, from wllich point a line wa::-.; run 
S. soo E., 39 miles, the depth increasing to 72 fathoms, 25 miles from 
land, awl shoaling to 33 fathoms at the end of the line. A line S .. 250 
W., 15 miles, showed a least depth of 25 fathoms 3 miles from the 
starting point, an(l44 at the end. We then stood S. 85° E., in depths 
between 41 and 44 fathoms, and at 7 a.m., July 30, cast the trawl in the 
latter depth, fine gray sand, No. 284H, making a successful haul. TlJe 
trial lines were put over and both cod and halibut taken. 

'Ve were under low speed during the night and early morning, wait­
ing daylight, to approach reported dangers, the first, I~enard Rock, in 
latitude 54° 00' 00" N., longitude 163° 12' 00" W., and Anderson Rock, 
540 00' 60" N., 162° 47' 00" W., the latter showing a;bove water. 'Ne 
intended passing over the positions given, and supposed we had done 
so until several hours later, when we found that we were about 12 
miles N. 57° E. out of our reckoning. The low speed at which we ran 
all night, and the prevaJence of a moderate southerly breeze, probalJly 
accounts for the unusual effect of current on our positions. At 7:45 a. rn. 
we left the above station, and stood S. 7° E., 10 miles, finding bottom 
at 51 and 464 fathoms, the latter S. 52° E., 3 miles from the reported 
position of Anderson Rock. We saw no indication of shoal water, but 
that proves nothing, for we were enveloped in so dense a fog that we 
were unable to see roore than one-quarter of a mile most of the time, 
and prohably not to exceed one-half mile at any time while we were in 
the vicinity. The rock may be in or near the position assigned to it, 
but considering the influence of the current on our course from Promon­
tory Cape, and the absence of any indication of shoal water in our last 
two souudin-g8, it seems possible that tlle rock seen by Captain Anderson 
might have been one of the outer rocks on the Sannakh Eeefs, 



INVESTIGATIONS OF THE ALBATROSS. 401 

Leaving the region described we ran a lineN. 430 E., 20 miles, sound. 
ing in 265, 60, and 47 fathoms, cod and halibut being taken at the last 
station, thence S. 50° E., 5~ miles, with bottom at 62 fathoms, and N. 
50° E., 18 miles, sonuding in 51, .37, and 38 fathoms, rocky bottom 
being found at tbe last two stations. We then ran 101 miles N. so E., 
sounding in 80 and 82 fatlloms, then N. 4~0 W., 3 miles, sounding in 56 
fathoms, and finally S. 22° W., 6~ miles, where we found 81 fathoms. 
The last three courses were run in the vain endeavor to make Caton 
Island, in order to verify our position, and it was not until the last 
sounding that we realized how much we had overrun our reckoning. 
We were in the channel l>etween the Sannakh and the Sandman group, 
and furthermore our· sounding of 38 fathoms was on the cod l>ank of the 
Coast Survey chart No. 806, in latitude 530 17' 00" N., longitude 161 o 
55' 00" W. As the fog was still very dense and night approaching, we 
took our departure from the position and ran a lineN. 58° E., 62 miles, 
to a point S. 350 E., 5 miles from Sea Lion Rocks, Shumagin Group, 
the depths ranging from 81 to 45 fathoms. A successful haul of the 
trawl was made at the above station, in 48 fathoms; fine gray sand, 
No. 2847, and cod were taken iu 52 fathoms, fine gray sand, 8 miles S. 
580 W. This line of soundings increased the known area of cod-fishing 
grounds in tl1e region of the Shumagins, and while it did not define the 
extent of the banks, it was a hopeful indication of what further inves­
tigation may reveal. It will be particularly valuable from its position, 
partially protected by adjacent land, and its proximity to safe and com­
modious harbors. Another successful haul of the trawl was made 10 
miles N. 130 E., in 110 fathoms, green mud, No. 2848. 

The weather partially cleared as we approached the lanu, enabling 
us to locate the last two positions by bearings, but the fog shut in again 
while the trawl was down, restricting our line of vision to one-fourth 
mile or less. It was impracticable to work near the land in such weather, 
as the expenditttre of coal in groping about searching for land to locate 
ourselves was greater than we could afford, to say nothing of the dan­
ger attending it. The fog had been almost constant since our arrival 
among the islands, but we were in daily expectation of a change, so 
we concluded to run into Humboldt Harbor to wait for it. 

Shum,f,lgin Islands to Mitrofania Bay.-Entering Popoff' Strait we saw 
nothing until up within Barloff Bay, when thP, high and bold headland 
forming its southern shores emerged from the fog not more than 400 
yards distant; thence to Egg Islands the course was clear, and after 
making them, the fog partially lifted ahead, Sand Point and .Arch 
Rock being visible. Off the former was the fishing schooner Ara.go, 
from Bristol Bay, Bering Sea, with a fare of codfish bound into Hum­
boldt Harbor. When up with Sand Point, the station of Lynde & 
Hough was seen, an(l at 12:34: p. m., July 31, we anchored off the wharf 
in 12 fathoms, the schooner anchoring near us. 

Humboldt Harbor has been surveyed by the U.S. Coast and Geodetic 

H. Mis. 274-26 
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Survey (Chart No. 814). The holding ground is good, and it affords 
excellent protection from all winds. Messrs. Lynde & Hough, of San 
Francisco, have established a fishing and trading station on the nortll 
side of the bay, where they have all neeessary appliances for salting 
salmon. There is a wharf at which ships' boats can land at any stage 
of the tide. Mr. O'Brien, the superintendent of the station, seemed 
much interested in the progress of our work, and the captain of tlie 
Arago gave us such information concerning the regions about the 
Shumagins and Sannakhs as he had gained by several years' fishing in 
their waters. His reasons for going to Bristol Bay were that the fish 
ran a little larger and the weather was much better, there being less 
fog and smoother water. 

August came in with a dense fog which partially cleared towards 
noon, only to shut down thicker than ever for the remainder of the day. 
Uur work, up to this time, was done without the services of a pilot, bnt 
it frequently resulted in the loss of time and expenditure of fuel, try­
irig to recognize our landfalls through mist and fog where it was the 
exception to see more than a single point at a time, and that dimly, a 
condition of affairs requiring local knowledge. Fortunately Capt. Paul 
M. Pavloff, one of the best coast pilots in the Aleutians, arrived during 
the morning, and we lost no time in securing his services. 

Preparations were made to get under way at 4 a. m. August 2, but 
the fog was so thick, and the rain pouring down so heavily, that we 
held on until 6:40, when the sun appearing through the mist enabled us 
to lea~·e the harbor and stQam through Popoff Strait. At 7:30 we cast 
the trawl in u9 fathoms, green mud, No. 2849, making a successful haul 
notwithstanding the rocky bottom, which tore the net badly. The fog 
settled again while the trawl was down, ohscuring the ]and on every 
side, which, with the general aspect of the weather, was so unpromis­
ing that we thought it advisable to seek an anchorage. Steaming across 
the strait at 9:45 a. m. we anchored in Eagle Harbor. A vessel may 
anchor anywhere in the harbor in from 15 to 22 fathoms, and in the 
cove on the northern side she would find perfect protection from the 
sea, where she could haul out for repairs, fill her water casks, or gather 
driftwood on the beach. The south cove has a narrow tortuous entrance, 
too shoal for anything larger than a ship's boat at low water, but aves­
sel drawing 6 or 8 feet could be warped or towed in at high tide, and 
once inside would be as secure as in a dock. 

The weather cleared toward midday, giving us the first distinct view 
of the Shumagins, among which we had beP-u cruising. Being too late 
in the day to start on our contemplated line, we spent the afternoon in 
drying sails and various gear, sounding, setting a trawl line, and mak­
ing general collections. Unfvrtunately the line was set on the bar at 
the mouth of the harbor in about 17 fathoms, mud. .But tLe fact of 
taking cod and halibut under such unfavorable circumstances augurs 
well for the future success of the shore fislwries. 
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We were under way at 3:20 the following morning, and leaving the 
haruor steamed in the direction of Sea Lion Rock~ until, at 4:55, we 
slowed the engines and swung ship under steam for compass errors, 
observing azimuths 011 every point. The evolution consumed an hour 
and fifteen minutes, after which we resumed onr course. 

At 6:35 we sounded, in 34 fathoms, broken shells, Sea Lion Hocks bear­
ing N. 3no W., one-half mile. Tllese rocks are about 100 feet high and 
can be safely approached within half a mile. They are the resort of sea 
lions and bil'ds. From our position near the rocks we ran 9 miles N. 83° 
W., anu sounded in :3~; f<tthoms, then N. 60o vV., .24 H1iles, sounding in 
71 and 7 4 fathoms, the latter position being located by cross-bearings 
of the large an<l more important islands to the north ward and westward. 
The weather was clear at this time, aml we could see laU<l at a great 
distance, particularly to the 11orth ward and westward, where the snow­
capped peak of Pavloff's Yolcano was ,distinctly visible. Deer Island. 
and most of the ::;mailer islets and rocks of the Sandman group were in 
sight, and directly ahead of ns was a small pinnacle-shaped island not 
more than 10 miles distant, far from its position 011 the chart. Changing 
tlle course a little, to bring it on tl1e starboard. bow, we steamed. ahead 
a few miles, when breakers and, a moment later, rocks were reported 
on tlle po1·t bow, still more out of position than the island. 

At 11:34 we sounded. in 31 fathoms, 7 miles S. 470 \V. from the last 
station, then ran S. 26° W. 3.3 miles, and at 11:57 sounded in 43 fath­
oms, Low Rocks, bearing N. 6G0 30' W., distant 0.6 mile. Continuing 
on tl10 same course we l'clll 0.6 mile to meri<lian, when we were in lati­
tude 54:0 44' 00" N., longitu<le l()l 0 27' 30" \V. The latitude was by 
meriuian altitude of the sun and the long-itude by chronometer, fore­
noon observations, the position being entitled to the same ere<lit usually 
accorded (jO sea, olJservations. A.nother sounding was taken at 1:12 p. 
m. in ·19 fathom~, S. 47° W., 10 miles from the last station. We then 
ran 20 miles S. 51° vV., sounding in 75 aml 63 fathoms. Hay Islaud 
was located by cross-bearings and found to be several miles out of place 
on the charts. 

The following are the positions we assign to the rocks and islands 
mentioned above, based on c~oss-bearmgs and. the uoon position of the 
sllip: Low Rocks, latitude 54° 45' 00" N., longitude 161o 28' 00" vV.; 
Pinnacle Island, latitude 54.0 45' 00" N., longitude 161 o 3J' 00" W.; 
Hay Island, httitu<le 540 39' 00" N., longitude 161 o 53' 30" \V. 

A dense fog set in at 3 p. m., again obscuring the laud, making 
it impossible to sight the · Sannakhs, and, as there was no immediate 
prospect of improvement of the weather, we stood off shore, S. 7oo E., 
6 miles, and sounded. in 3-i fathoms. The trial lines being put over, 
halibut and cod were taken. The soun<ling was on the NW. extremity 
of the cod bank before mentioned. 

We then ran 10 miles S. 49° W., sonn<ling in 30 and 40 fathoms, the 
depth increasing to 435 fathoms 11 miles S. 25o E., which showed an 
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abrupt termination of the bank in that direct;on. A line was tuen run 
N. 4~0 E. lG miles, with 52, 50, and 44 fathoms, then N. 640 E. 76 miles, 
a deptlt of 42 fathoms l>eing found 4 miles from the last station, increas­
ing irregularly to 72 fathoms about midway between the Sannakhs and 
the Shurnagins, then shoaling to 21 fathoms, broken shells, at the end 
of tile line, 2 miles N. 34° W. from the center of Bird Island, No. 2850, 
wltere the trawl and trial lines were put over. A successful haul was 
made with the former, hut, for the first time since our arrival among the 
Aleutian Islands, we failed to take fish of any kind with the han<lliues, 

Another successful haul was made in 35 fathoms, gray sand, broken 
shells, No. 2851, 4 miles N. 48° W. from the last station, and, running 
3~ miles N. 40° W., the trial lines were put over in 25 fathoms, gray 
sand, two sculpins only being taken. The station was midway between 
the Twins and Near Island. A depth of 27 fathoms was found 3 miles 
N. 220 E. from the last station; then runningS. 730 E. 5 miles, we found 
26 fathoms; thence N. 40° E.' 4 miles, to 37 fathoms, gray sand aud 
broken shells, when the trial lines were again put over and one halibut 
taken. 

Our experience during the day demonstrated the absence of cod in 
August in a region in which they are found in great numbers at other 
seasons of the year; in fact, it is one of the favorite fishing grounds 
during tlte winter. 

The last station was at the southern entrance of the strait ·between 
Hpectacle and Big Koniushi Islands. After steaming through an appar­
ently clear passage we found 57 fathoms in midchannel, abreast of tlw 
nortlt end of Spectacle Island, N. 20° E., 4 miles from the last station, 
and 3D fathoms 4 miles N. 10° W., the north end of Peninsula Islantl 
bearing N. 80° E. 1~ mile~:~. A successful haul of the trawl was made 
5~ miles N. 20° E. from the last station in 58 fathoms, black saud, 
Cape Thompson bearingS. 76° E., 5 miles. We then steamed throngll 
tlJe passage between the latter cape and Castle Rock, sounding in 2:3 
fathoms about midchannel; tlJen following along the east 8ide of Big 
Kouinshi, we auchored in Yukon Harbor at 6:50p.m. 

Several inaccuracies were observed in the U. S. Ooast and Geodetic 
Survey Cllart No. 816, and among the more important may be men­
tioned the following: 

(1) Spectacle Island is about 3 miles in length, high and rounded at 
both ends and connected by a narrow strip of low land near the cen­
ter. A deep bight on the east side and a prominent roint projecting to 
tlte westward give it the general form of a pair of spectacles, from 
which it derives its name. 

(2) Peninsula Island i~ placed N. 350 E. about 2~ miles from its cor­
rect position. It lies directly miqchannel of the strait, and is, in fact, 
the projection shown on the west side of Big Koniushi. A low spit 
makes off from the east side of the _former, but there is a passage 
between the two islands. 
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(3) The bays oa Big Koniushi, north_ end, south of Peninsula Island, 
are much deeper than shown on the chart. 

Fog prevailed throughout the night, bnt cleared as we approacbed 
the island in the morning, enabling us to see land at a great distance 
during the day. A spirited sight was presented to us as we approached 
Yukon harbor, the surface of the water being literally covered with 
myriads of kanooskies and crested auks; large flocks of the active little 
birds filled the air; their flight was exceedingly rapid and erratic, the 
flocks in the distance reminding one of a dense black cloud witllin the 
influence of a tornado. 

We left our beautiful little harbor at 3:34: on the morning of August 
5, with partially clear pleasant weather, and starting from a pointS. 
68° E. from Atkins Island, in 27 fathoms, ran a line o:fl'shore in the 
same direction for 25 miles, wi~h depths between 40 and 50 fathoms at 
the end of the line. A bank of small extent, having from 25 to 30 
fathoms, was reported on tllis line 20 miles from Atkins Island, but we 
failed to find it. 

We ran 5 miles S. 22° W. and sounded in 56 fathoms, then turned 
inshore N. G8o vV. for 25 miles, sounding at equal intervals in 46, 45, 
41, 45, and 35 fathoms, tbe latter 4 miles S. 70° E. from tile NE. ex­
tremity of Simeono:ff Island. We then ran 5 miles S. 220 W., sounding 
in 38 and 35 fathoms; S. 68° E., 15 miles, in 57, 44, 47, ,_1:9, and 55 
fathoms; S. 22° \V., 10 miles, in 99 fathoms; N. 68° W., 20 miles, in G9, 
56, 46, 41, and 35 fatlloms; and S. 750 W., 3~ miles, in 35 fathoms; S. 
22° E. 4 miles from the south end of Chernabura Island. 

We next turned offshore ~HHl ran a line S. 280 E., 15 miles, with 43 
fatlloms at 5 miles and 119 fathoms at the end of the line; N. 810 W., 
14 miles, with 105 fathoms; N. 3° E.; 15 miles, with 49 fathoms at 10 
miles and 42 fathoms at the end of the line; N. 750 W., 5 miles, with 
4:4 fathoms; and s. 20° w., 19 miles, with 49_ fathoms at 5 miles, 67 
fathoms at 20 miles, and 119 fathoms at the end of the line. 

Trial'lines were put over in 35 fathoms, 4 miles S. 220 E. from Uherna­
lmra Island, and several cod and bali but were taken. This was tbe only 
trial during the day, as we wished to utilize the clear weather to locate 
stations by bearings of the land. Our soundings during the morning 
did not extend to the 100-fathom line, but terminated within sight of 
laud, where bearings supplemented the ordinary observations, enabliug 
us to attain a greater degree of accuracy than usual in this region. 

The Gth was cloudy, but the atmosphere was clear, the Shumagins 
being visible nearly all day, so that we frequently verified our positions 
by bearings. Raving completed our examination inshore, we ran N. 
75° E. 50 miles and sounded in 53 fathoms; then, in order to develop 
the 100-fathom line offsl10re from our work of the previous day, we ran 
N. 80° E. 10 miles, sounding in 57 and 86 fathoms; N. 290 E., 5~ miles, 
in 110 fathoms; N. 51 o W., Gk miles, in 87 fathoms; and N., 11 miles, 
in 90 and 114 fathoms. 
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Turning inshore, we ran a lim~ N. 67° W., 30 miles, soniHling· in 87, 
79, 50, 47, 53, and 58 fathoms at the end of the line, S. 7so E., tlitShwt 
6 miles from Cape Thompson. Hydrographic Office Chart No. 68 gives 
40 fathoms in latitude 54° 36' 00" N., longitude 1580 25' 00" W., where 
we found 86 fathoms. • 

The general aspect of the Shumagins is mountainous, with numerous 
streams rushing down the mountain sides, often forming cascades of 
great beauty. Copious rains and a humid atmosphere favor the rank 
growth of grass, ferns, flowers, etc., which cover the islands during tbe 
summer months, and give the impression of great fertility when viewed 
from a distance. There is no timber on the islands larger than alder 
bushes, but the beaches are lined with driftwood in sufficient quanti­
ties to supply the probable demand for many years. There are but few 
outlying dangers~ and as a rule the shores can be approached within 
half a mile or less with safety. There are many secure harbors in the 
group, and vessels can find anchorage almost anywhere near the land 
in 10 to 20 fathoms. The region off Simeonoff is an excep_tion, however, 
and should be navigated with great caution, as there is foul ground 
surrounding the island. 

We ran N. 6° W., 5 miles f.com the last station, and sounded in 102 
fathoms, Cast.lt Rock bearing S. 78° W., distant 5 miles; thence N. 
340 E., sounding at intervals of 10 miles in 103~ 97, 80~ 68, 56, and 46 
fathoms. Forty-seven fathoms was found 5 miles farther in the same 
direction, in latitude 55° 25' 00'' N., longitude 157o 28' 00" W ., 65 miles 
from the point of departure, and about 19 miles to the southward of 
Light House Rocks, to which the bank undoubtedly extends. -Increased 
depths on the above line indicate a marked depression between the 
Shumagins and the mainland, the extent of which can only be deter­
mined by further in\estigations. 

Turning inshore we ran N. 66o W., 25 miles, then N. 450 vV., 27 
miles, sounding at abr>ut 10-mile intervals in 53, 73, 73, 64, aud GS 
fathomEt, the last station being in latitude 550 54' 00" N., 1ongitwJe 
1580 40' 00" W. The mainland was sighted soon after daylight, a.nd 
Mitrofania Island at 8 a.m., but we failed to recognize the latter for 
se\era1 hours owing to fog banks which hung over the land. vVe were 
up with the island at 1:30 p. m., August 7, and leaving it 0n the port 
hand steamed into the bay of the same name, anchoring off Long Beach· 
at 2:48 p. m. in 15 fathoms, latitude 55° 58' 00" N., longitude 1580 47' 
00" \V. (approximate.). 

Mitrofania, Bay to Old Harbor, Kadiak.-Our anchorage was near the 
S vV. extremity of a steep black sand beach which lies back of the bay, 
and extends in crescent form about 3 miles NE. and SW. This beacl1 
is flankecl on the eastern end by a nearly vertical cliff GOO or 800 feet 
in height, made conspicuous by many strata of different-colored rocks, 
and on its western extremity by a precipitous mountain covered with 
a dense growth of alder bushes. A.n isolated rock lies near the base of 
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the mon.ntain abont 300 yards back of the beach, nearly rectangular in 
form, the sides being Yertical, about 100 feet broad by 60 feet in heigllt, 
and the top slightly rounded and covered with gras~, ferns, and small 
bushes. Seen from a distance it ha<l the appearance of a huge native 
sod house (harabara), with the roof overgrown with grass. An exten­
sive Yalley lay back of the beach, in which were several ponds of fresh or 
brackish water, their shores being surrounded by a fringe of alderbushe~. 
Tbe land was covered by a rank growth of grass and wild flowers. 

Long Beach is a good anchorage, except with winds from S. to SE., 
when a heavy swell rolls iu. Better harbors are found on the east side 
of the bay. To mal\e this anchorage, leaYe Mitrofania and the small 
islands on the port hand, passing midway between them and the main­
land until well up with the sand beach, then stand to the westward 
and anchor off the rock above mentioned, giving due attention to the 
lead, as the bank is steep. 

The collectors went on shore as soon as the anchor was down, return­
ing in the evening with several species of birds, fishes, plants, etc. Trout 
were plentiful in the larger ponds, and cod and halibut were taken with 
hand lines from tlle ship. 

A dense fog prevailed on the morning of the 8th, which detained us 
until 5:25, when, partially clearing, we were able to get under way and 
Rteam out of the bay. We took a departure at 6:12 from the following 
bearings: NW. extremity of Mitrofania Islands, S. 72o W.; east ex­
tremity, S. 6° W.; outer point on mainland, N. 140 E.; which, plotted 
on Hydrographic Office Chart No. 68, placed us in latitude 550 53' OO"N., 
and longitude 158° 37' 00" W. We then ran a line of soundings about 
S. 770 E., 43 miles, to Light House Rocks, and at 12:30 p. m. anchored 
in 49 fathoms, 890 yards N. 280 E. from the largest. 

The group consists of several detached rocks ranging from 90 feet in 
height and 500 feet in length, to 10 feet in height, with two or three 
nearly awash, over which the sea· was breaking. They are about 500 
yards in extent, and can be approached within half a mile with safety. 
No two charts agree as to their location, giving it from latitude 55° 44' 
0011 to 550 45' 00" N., longitude 1570 25' 00" to 1570 30' 00" W. It was 
our intention to verify their position, but a dense fog, which settled down 
soon after we left the mainland, prevented. Our run placed them in 550 
43' 00" N., and 157° 201 00" W., but was not sufficiently reliable to justL(~ 
us in changing their position on the chart. Latitude 550 44' ooo N. and 
longitude 157° 25' 00" W. is about the mean, and not far from correct. 

They are entirely barren of vegetation, but harbor an extensive rook­
ery of sea lions, which covered nearly the whole surface of the rocks. 
Sea birds were nestling among the cliffs, and the naturalists collected 
several specimens with their eggs and young. They also brought off 
the skin of a large sea lion, 13 feet in length, which was preserved in 
salt. The hand lines were put over, but no fish were taken, the sea. 
lions having driven them away from the vicinity. We left the rocks 
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at 4:12 p.m. and ran a line of soundings S. 79° E., 33 miles, in 4:9,48, 49, 
50, 55, and 135 fathoms ; N. 31° E., 24 miles, in 137 and 119 fathoms, the 
latter being midway between the Semidi and Ohirikof Islands. A line 
was then run S. 360 E., 29 miles, sounding in 89, 60, and 96 fathoms, 
and N. 230 E., 20 miles, in 57, 26, and 27 fathoms, terminating 6 miles 
S. 22° E. from tile north end of Chirikof Island. Trial lines were put 
over and codfish taken in abundance. We reached the island early on 
the morning of tlle 9th after a night of deuse fog, which lifted suffi­
ciently to allow us to locate the last station by bearings. 

Leaving the island, a line was run S. 34° E., 12 miles, sounding in 
76 and 287 fathoms; N. 280 E., 32 miles, in 89, 81, 76, 60, and :~7 fatll­
oms, terminating S. 17 miles from the 1:5. end of Tugidak Island. Trial 
lines were put over, resulting in the capture of 47 codfish in a few min­
utes, the ship drifting rapidly in the meantime. A line was then run 
S. 5oo E., 13 miles, sounding in 61, 66, and 159 fathoms gray sand, 
where a successful haul of the trawl was ·made. Then turning inshore 
we ran a line N. 14° E., 29 miles, in 75, 54, and 28 fathoms, terminating 
4 miles S. 14o W. from Sikhinak Island. 

'fhe fog lifted as we approached the land, giving us a very good view 
of the Trinity Islands. Tugidak and the western portion or Sithinak 
Islands are low and apparently marshy, while the eastern portion of 
the latter is higher. They are surrounded by foul ground, and in the 
absence of proper surveys should be approached with caution. 

Leaving the island~, we ran a line S. 560 E., 30 miles, sounding in 23, 
52, 46, 52, and 88 fathoms; N. 19o W., ~3 miles, sounding at 10 miles 
in 36 fathoms, followed by 45 and 73 fathoms; then N. 740 E., 38 miles, 
sounding at intervals of about 5 miles in 53, 58, 49, 44, 51, 49, and 37 fath­
oms. Trial lines were put over at the last station and several halibut 
taken. Turning inshore a line was run N. 620 W., 28 miles, sounding in 
61, 37, and 60 fathoms, No. 2854, where a successful haul of the trawl was 
made. Continuing the same course 4 miles we found a depth of 18 
fathoms 3~ miles S. 21 o E. from Black Point, the south end of Sitkali­
dak Island. A successful haul of the trawl, No. 2855, was made at th·e 
entrance to Kiyavak Bay in 69 fathoms, 5 miles N. 620 W. from the 
last station. Two soundings were subsequently taken at 5-mile inter­
vals on a north course, in 68 and 57 fathoms, the latter off the entrance 
to the Bay of Three Saints. 

Old Harbor to St. Paul, Kadiak.-A.t 2:05 p. m., August 10, we an­
chored in 7 fathoms in Old Harbor, latitude 570 11' 00" N., longitude 
153° 13' 00" W., off an Indian village called by the natives Three 
Saints. It lies about 4 miles to the northward of the bay of Three 
Saints, the beautiful harbor of Lisiansky Bay intervening. 

The country surrounding Old Harbor is mountainous, with a narrow 
belt of comparatively levelland, on which the village stands near the 
water. It is covered with a luxuriant growth of grass and :flowers 
during summer. Alder bushes grow to greater size than on the islands 
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farther to the westward, and in the Rheltered valleys the poplar is 
found of sufficient size to make it valuable to the natives in building 
their houses and for other purposes. The rugged mountain range, 

·sometimes called the backbone of Kadiak, was in sight, and the great 
gorges, still filled with snow and ice, lent an Arctic hue to the other­
wise summer aspect. 

To enter Kiyavak Bay, make Two Headed Island (miscalled Two 
Headed Cape, C. S. Chart No. 702), which has two irregularly rounded 
peaks and is easily recognized. Leave it on the port hand, and, if the 
weather is clear, Black Point will be seen, showing darker than its 
surroundings. There is a small islet, about 200 yards in prolongation of 
this point, and one-fourth of a mile farther on is a rock, just above water, 
whieh marks the outer end of a ledge extending from the point. Hav­
ing passed this rock, a mid-channel course around the second prominent 
point, on the starboard hand, leads to the strait, where Old Harbor is 
located, and off which lies the Bay of-Three Saints and Lisiansky Bay. 
There is bold water in the strait, which is free from hidden dangers, 
except near the land. Passing Old Harbor there is a narrow tortuous 
channel into Sitkalidak Strait, through which small vessels have passed, 
but a stranger should not attempt it with a vessel drawing more than 
8 feet. 

We were surprised by the shrill whistle of a steam launch a little 
after dark, which soon came alongside with Mr. Ivan Petroff on board. 
He is manager of the Alaska Uoast Fishery Company station at Port 
Hobron, some 10 or 12 miles to the northward and eastward of Old 
Harbor. An Indian messenger reported the Albatross's arrival, and he 
lost no time in paying us a visit. His launch required some small 
repairs, for which we furnished materials. 

I visited the station on the following day and found it located in a 
snug little harbor on the north side of Sitkalidak Island, the second 
deep bay coming from seaward. The quarters, mess room, store and 
kitchen are under one roof, and the curing house is at the water's edge, 
where boats or barges can load and diAcharge at half tide. It is sup­
plied with running water from a mountain stream, and everything was 
scrupulously clean and well arranged. A cooper shop, stable, and 
storehouse are conveniently located, and in the harbor were several 
dories, barges, and a fine schooner, in addition to the steam launch 
already mentioned. This is the first season the station has been in 
operation, and they have thus far confined themselves to taking and 
salting salmon, but•they intend starting a cannery eventually. The 
fish are mostly caught in a lake a mile from the bay, opposite the sta­
tion, and transported over a horse railway to the beach, where they are 
transferred to barges or dories which deliver them at the curing house. 
Our visit occurred between the runs of salmon, and we found the entire 
force, except the coopers, engaged in cutting and curing hay for the 
horses used at the station. The location seems to be well chosen, not 
only for salmon fishing but for cod and halibut. 
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A dense fog prevailed on the morning of the 12tll, detaining us until 
2 p.m., when it partially cleared and we steamed out of Kiyavak Bay. 
Taking a departure from a point 5 miles N. 72° E., from the center of 
Two Headed Island, in 71 fathoms, we ran a line S. 430 E., 46 miles, 
sounding in 111, 60, 46, 38, and 347 fathoms, and N. 38° E., 22 miles, in 
173 and 29 fathoms. Then, to ascertain the distance our newly dis­
covered bank extended off shore, we ran S. 67° E., 10 miles, sounding 
in 60 and 296 fathoms, and N. 38° E., 12 miles, where we found a depth 
of 495 fathoms, which indicated that we were outside of the bank. 

Lines were run N. 41° W., 44 miles, sounding in 58, 49, 44, 86, and 53 
fathoms, the latter station being 4 miles S. 320 E. from the extreme 
point of Dangerous Cape, then S. 45° E., 11 miles, in 39 and 25 fatlloms, 
where we anchored at meridian, August 13, to wait the lifting of a 
dense fog, which obscured everything more than a ship's length from us. 

Cod and halibut were taken with hand lines in great abundance at 
the anchorage as well as at the previous station in 39 fathoms. The 
weather cleared partially half an hour after we anchored, and U gak 
Island was found to bear N. 44P E., distant 4 miles. vVe got under 
way at 12:53 p.m. aud ran a line S. 35° E., 35 miles, sounding in 45, 43, 
46, and 90 fathoms, a notable feature being the absence of tile depres­
sion between the bank and shore line of Kadiak, which we found fartller 
south. 

From the end of the line we ran N. 41° E., 15 miles, sounding in 75 
fathoms, and N. 530 W., 35 miles, sounding in 71, 31, 57, and Hl 
fathoms, the last position being S. 60° E., 5 mi.les from Cape Greville, 
whicll, with Ugak Island, enabled us to locate our last positions by 
cross bearings. It was partially clear during the evening, although fog 
banks hung over the land, the more prominent points only being visible. 
It was very thick inside of Cape Greville, so we hove to from midnight 
until 3:27 a. m., .August 14, when we steamed toward the Cape, and 
making the rocks lying off it, we ran WNW. (mag.) for Long Island, 
whicll has a bold, clear sllore, much safer to make in thick weather 
than the Outer Humpback. 

The fog lifted, however, before we reached the rock, and steering for 
it we passed within half a mile ; then stood over for the south end of 
Popoff Island until we were in midchannel; thence for the usual anchor­
age off the astronomical station, St. Paul, where we anchored at 6:15 
a. m., in 13 fathoms. 

Directions for entering 8t. Paul.-In coming from the southward make 
Ugak Island, then Cape Greville (known locally as Chiniak Point). The 
east or seaward side being free from dangers, can be approached with 
safety, but a ledge of rocks which makes off to the northward must be 
left on the port hand. The rocks are above water, and being prominent 
should be cleared without diffieulty if the cape l1as been sighted, and no 
vessel would attempt to pass inside without seeing it. The lead should 
be used in thick weather, as the outer limit of Portlock Bank is well 
defined, and from 35 to ~0 miles distant. 
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Having cleared the rocks off the cape, stand WNW. (magnetic) for 
Long Island, which will carry a Yessel about three-quarters of a mile 
outside of the OntPr Humpback. 1 fit is not seen, tile island will be the 
next land-fall, and can be approached with comparative safety. Outer 
Humpback silould be seen if the weather is suitable for a stranger to 
make the harbor, in wlJich case pass within one-quarter to one-Ilalf mile, 
leaving it on tlle port hand, aml steer W. ~ N. (mag.) for the south end 
of Popoff Island. When the passage between vVooded Island and Long 
Island is shut in, steer N. by W.! \V. (mag.) for the channel, passing 
100 yards from the point of Wooderl Island, off the settlement ; con­
tinue the course until the storehouse on tlJe wharf at St. Paul opens out, 
then stand in f0r the anchorage off tue astronomical station (C. awl G. 
S. Chart No. 77G), ancl10ringin about 13 fathoms. The Wooded Island 
side of tile channel should be favored to avoid a reef on the west side, 
and the course continued to clear a rock about one-eighth mile off tile 
north end of Holiday Island, which is not.silown on the chart. 

To enter the inner harbor keep the crib, lying just oft' the end of the 
wharf about 50 feet from Ncar Island, open until nearly up with it, 
sailing as close as practicable until inside of the reef, and then steer for 
the wharf. A vessel should enter with the tide running a little flood, 
which sets to tbe northward. The channel is very narrow, and a 
stranger should not attempt it without a pilot. It is high water at the 
wharf, full and change, at 1:00 hour. 

I called on Mr. l\f. L. Washburn, agent of the f\..laska Commercial 
Company, soon after we anchored, and he assured me that he would be 
pleased to do anything iu his; power to forward our work. He informed 
me that provision had been n'lade to supply us with 100 tons of coal, 
and delivered a large mail with dates to August 1. The company's 
steamer Bertha arrived on the 17th and left for San Francisco at 1 p. 
m. the following day, carrying our mail. The Kctrlnk came in at 1:30, 
:md at 3 p.m. the Albatross entered the inner harbor and moored to tbe 
w:Uarf. We commenced coaling at 5:30 on the morning of the 20th, and 
fiuished at meridian· the following day, Ilaving taken nn board 100 tons. 

\Ve left the wharf 2 hours later, steamed to the outer harbor, landed 
our pilot on Wooded Island, and proceeded to sea. At 3:24 p.m. we 
sounded iu 69 fathoms, S. 3GO vV., 1! miles from the south CIHl of Long 
Island, and at 3:50 in 17 fathoms, N. 24o E., 0.4 mile from the Outer 
Humpback. 

Kadiak to Jliiddleton Islcl.nd.-The development of Portlock Bank was 
then commeuced by running the following lines of soundings: N. [53° 
E., 15 miles, in 28, 37, and 47 fathom~; S. 510 E., 50 miles, in 30, 33, 
35, 38, and 42 fathoms, at intervals of 5 miles; 48 and 57 fathoms at 
10 miles intervals, and 72 fathoms at tile end of the line. It was com­
pleted a little after midniglJt, and, the weather being fa'\""orable, we 
located our positions with accuracy. The 22d was partially cloudy, 
with light \ariable winds and smooth sea, admirable weath~r for our 
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work. We ran a line N. 67° E., 17 miles, sounding in 200 fathoms; 
then N. 5: <» W., 63 miles, in 59, 51, 43, 40, 36, and 78 fathoms, at inter­
vals of about 10 miles, and 68 fathoms, No. 2B56, 5 miles further, at the 
end of the line, where a successful haul of tile trawl was made. The 
station was occupied at noon; the latitude was obtained by meridian 
altitude of the sun, the longitude by chronometer, and both verified by 
bearings of the land, all of which showed Marmot Island to be improp­
erly placed on the Coast and Geodetic Survey Chart No. 702, in accord­
ance with which its nearest point would be 9 miles distant, yet we could 
see tlle surf lJreaking on the beach not more tllan 5 miles away 

It will be observed that the last two lines vary in depth from·sound­
ings shown on the chart, and seem to indicate the extension of Portlock 
Bank to Cape Greville without the interveni11g depression so generally 
found in this region near the land. Trial lines ·were used at Station 
1531 in 36 fathoms, where cod and halibut were taken, the former in 
great abundance. 

Starting soon after noon, a line was run N. 45° E., 18 miles, sounding 
in 41 and 60 fathoms; then S. 52° E., 61 miles, sounding at intervals 
of 10 miles in 56, 61, 102, 114, 113, and 1 40 f<:lthoms off the eastern 
extremity of the bank. A successfulllaul of the trawl was made at Sta­
tion No. 2857 in 51 fathoms, gray sand and black specks. Codfish alHl 
flounders were taken with the hand lines. The afternoon being clear 
and the sea smooth, we availed ourselves of the unusually favorable 
opportunity to swing ship for compass errors. 

From the end of tlle last line we ran N. 45° E., 18 miles, sounding· 
in 119 and 166 fathoms; then N. 550 W., 65 miles, in 112, 128, 69, 37, 
37, 50, 99, an<l99 fathoms. Trial lines were used at Station No.1436 in 
37 fathoms, and several codfish taken. The line was completed about 
2 p. m., August 23, when we ran N. 27° E., 19 miles, sounding in 76 
and 97 fathoms. The Chugat~ Islands, Point Gore, and tlle Pye Islands 
were in sight during the afternoon, and cross bearings wPre taken fre­
quently to verify our positions. Many snow-capped mountains were 
visible on the maiuland, and in Nuka Bay an immense glacier extended 
apparently to the water's edge. 

From the last station a line was run S. 51 o E., 98 miles, sounding in 
84-, 105, 69, 67, 84, 90, 84, 77, 98, and 507 fathoms; N. 56o E., 10 miles, 
in 594 fathoms; N. 3° W., 10 miles, in 761 fatlloms; and N. 530 W., 10 
miles, in 230 fatlloms, where at 11:~38 a. m., August 24, we made a suc­
cessful haul of tlle trawl, No. 2858. As soon as the haul was completed, 
we ran a lineN. 080 \V., 4 7 miles, sounding at intervals of about 9 miles, 
in 71, 66, 71, 103, ant1122 fathoms; S. 560 E., 62 miles, in 118 fathoms 
at 17 miles, and 99, 106, and !)02 at equal intervals to the end of the · 
line. vVe then ran N. 20 miles, souuuing in 358 and 151 fathoms; S. 62o 
E., 10 miles, in 301 fathoms; N. 25 miles iu 537, 78, and 161 fathoms; 
N. 78° E., 9 miles, in 308 fathoms; and N. 630 E., 30 miles, in 252, 109, 
and 92 fathoms. 
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~Middleton Island.-Middleton Island was sighted at 2:08 p. m., bear­
ingS. 88° E. I determined to locate it if our clear weather continued 
through the following day. With this o~ject in view we ran 9 miles 
N. 80° E., and sounded ~n 43 fathoms; N. 57° E., 5 miles, in 11 fathoms, 
ancl then anchored about a mile to the north ward, in 12 fathoms, near 
the point indicated on the Coast Survey chart, the north end of the 
island bearing N. 52° E., and the south endS. 27° W. We were off' 
the outer limit of kelp, which seemed to extend the whole length of the 
island, from~ mile to 1~ miles from the beach. We were on the weatLcr 
shore, where a moderate NW. wind and strong tide caused a heavy 
surf, so we deferred landing until the following morning. The rock 
mentioned in the Alaska Coast Pilot as lying 3 miles SW. (magnetic) 
from tLe north point of the island, aud NNW. (magnetic) from the 
anchorage, was not seen, and if it exists is below the surface, where 
rocks may be encountered almost anywhere around this desolate island. 
The swell was so heavy that no soundings were made except in the im­
mediate vicinity of the anchorage. Observations of the tides during 
the night showed a velocity of 2 to 3 knots per hour, the flood setting 
to the northward and eastward and the ebb in the opposite direction. 

August 26 commenced with a moderate breeze from the SW., veering 
to N\V ., NE., and ESE., with clear weather, except for 2 hours in the 
early morning. The surf was still too heavy for landing, and being 
anxious to get observations on shore, as well as to give the collectors 
an opportunity to examine the region, we got under way and steamed 
to the southern end of the island. We were about to anchor in 10 fath­
oms, when the keel came in contact with a rock, but we backed oft' 
without damage, and anchored in 15 fathoms, the northern end of the 
island bearing N. ~E. (magnetic), and the southern extremity NE. ·~ N. 
(magnetic). . 

A party of collectors, the navigator, and myself landed, and while 
the former were searching the island for specimens, the following obser­
vations were taken: Two sets of equal altitude of tLe sun for longitude, 
one meridian altitude and six ex-meridian altitudes of the sun for lati­
tude, the artificial horizon being used. They were made t.mder favorable 
conditions and are reliable. The observation spot is one cable to tbe 
westward of tbe SE. extremity of the island, an<l is marked by a pile of 
stones on the beach above high water, the mean of all the sights placing 
it in latitude 590 23' 36.7" N. and longitude 14Go 19' 33.4" W. 

Middleton Island is between 7 and 8 miles in length, N. 220 E. and 
S. 220 W., with reefs extending 2 miles or more north and east of it 
and between 3 and 4 miles off the southern entl. Tile anchorage is off 
tbe west side, and an approaching vessel should keep well outside the 
kelp, as rocks may exist anywhere near the island, which is a terminal 
moraine, compose<l of mud, clay, gravel, and huge boulders, scattered 
about over the surface, on the beacli an<l on ledges aboye and below 
the water. The southern end has perpendicular cliffs of mud and clay 
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from 30 tu 80 feet in height, the greatest elevation toward the center of 
the island being about 120 feet above the sea. The strata on this side 
dip from 300 to 400 about NW. (magneti_ct. The general appearance 
of tlle island is flat and, the soil being impervious to water, numerous 
ponds are formed by heavy rains, and the entire surface is moist, almost 
boggy, covered in summer with a rank growth of grass, flowers, etc., 
but no trees occur. Cormorants, gulls, and puffins were nesting on the 
cli:ffs, and the burrowing habits of the latter made walking near their 
haunts very difficult. The island is uninhabited, except by hunters, 
who are occasionally left there to search for seals and sea otters. 

Having finished our observations, we returned to the ship and got 
under way at 8 p. m., and at 3:40 sounded in 22 fathoms, latitude 590 
·19' 00" N., longitude 1460 23' 00" W.; then ran S. 530 E. 5 miles aud 
sounded in 141 fa,thoms, 10 miles in 620 fathoms, and 20 miles in 
2,425 fathoms. The course was then changed to N. 740 E. for P::-m­
plona Rocks. The day ended with clear, pleasant weather and smooth 
sea, which continued on the 27th. 

Pamplona Rocks to Departure Bay, British Columbia.-Having run 40 
miles from last station, we sounded in 2,2:!4 fathoms, 27 miles further in 
2,138 fathoms, and 17 miles still further in 1,528 fathoms. Cbangi.ug 
the course to S. 51° E., we ran 17 miles to the position assigned to the 
rocks, then S. 16° \V. 3 miles, and sounded in 1,763 fathoms; E. 5 miles 
antl S. 28° W. 7 miles to another reported position, where we found 
1, 745 fathoms. Then, changing the course toN. 700 E., we ran 9 miles 
and sounded in 1,675 fathoms; N. 84° E. 10 miles, in 1,500 fathom~;; 
and S. 430 E. 10 miles, in 1,548 fathoms. 

The position assigned to Pamplona Rocks on Coast Survey Charts 
701 and 702, Hydrographic Office Chart No. 527, and in the Alaska 
Coast .Pilot, is latitude 59° 03' 00" N. and longitude 1420 40' OW' W.; 
but Coast Survey Chart 960 places them in latitude 590 35' 00'' N., 
lollgitude 142° 04' 00" W. I consider it highly important that these 
(!angers should be 1ocated in the interest of commerce as well as of the 
fisheries, and as the time would not permit an examination of both 
localities, we selected that which seemed to have the weight of evidence 
in its favor. The weather was remarkably clear and the search was 
made during the middle of the day with a lookout on the topgallant 
yard, his line of vision extending 10 miles or more on either hand, with­
out detecting any signs of rocks or shoals. The soundings were regular 
and gave no indication of shoaling water, so it may be stated positively 
that the rocks do not exist within 20 miles of the assigned position. 

Uoast Survey Chart No. 960 places them nearer land, where from 40 
to 50 fathoms are found in their vicinity, and where rocks, banks, or a 
ledge, as these dangers are called by different authoritie8, might be 
expected to eiist. The snow-capped heights of Mount St. Elias were 
visible during the day, from 90 to 100 miles distant, and many snowy 
peaks of less magnitude could be seen from time to time. 
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The weather was overcast and rainy during the first part of the 28th, 
• with a heavy sweli from the southward, but it cleared after noon and th~ 

swell moderated, A sounding was made in 1,815 fathoms, gray ooze, 
50 miles S. 43° E. from the last station, and another 50 miles further in 
1, 778 fathoms. Two soundings were ,made during the 29th, the first 
in1,433 fathoms, latitude 560 35' 00" N., longitude 137o 55' 00" W., and 
the latt~r, No. 2859, in 1,569 fathoms, latitude 550 20' 00" W., where a 
successful haul of the trawl was made. Au accident to the dynamo 
deprived us of the use of the electric lights, and the Sigsbee deep-sea 
sounding machine was partially disabled, but we used it un:il our 
arrival in port. 

The soundings were made· on the 30th, in 1,571 fathoms, latitude 540 
02' 00" N., longitude 1340 34' 00" W., and 1,601 fathoms, latitude52032' 
00" N., longitude 133° OJ' 00" W. We sighted Queen Oharlotte 'Island 
at 12:45 p. m., and were off Port Keeper at 6. A cast of the lead was 
made the following morning in 1,099 fathoms, SW. i S. (magnetic) 25 
miles from Cape St. James, and at 9 a.m. a successful haul of the trawl, 
No. 2860, was taken in 816 fathoms, green mud, latitude 51o 23' 00" N., 
longitude 130° 34' 00" W., and another at 2:50 p. m., No. 2861, in 204 
fathoms, latitude 51° 14' 00" N., longitude 129° 50' 00" W. Soundings 
were made at 6:44 p.m. in 83 fathoms, latitude 51° 09' 00" N., longitude, 
129o 07' 00" W., and at 10 p.m. in 52 fathoms, latitude 51 o 01' 0011 N., 
longitude 1280 25' 00" W., where we anchored for the night. 

The fog shut down a few minutes later, and continued with momen­
tary breaks until noon of September 1. We got under way at ~:10 a. 
m., felt our way into G<1leta Channel, and made a successful haul of the 
trawl at 12:30 p. m., No. 2862, in 238 fathoms, gray sand and mud, Dun­
can Island bearing ENE . .g. E. (magnetic), Noble Island, N.-! W. (mag­
netic). Tbe trawl came up with a heavy load of mud, which detained 
us two hours or more, as we wt>.re obliged to tow it until it was relieved 
of sufficient-weight to enable us to land it on deck. The haul proved 
very rich, particularly in specimens of brachiopods, among which were 
several rare, if not entirely new, species. We steamed ahead on our 
course as soon as the trawl was landed, anchoring in Albert Bay at 
5:10p.m. 

We were under way at 4:30 on the morning of the 2d, the weather 
overcast and misty but clearing gradually during the morning. We 
passed Seymour Narrows at 12:45 p. m., nearly high water, and at 6:1~ 
p.m. anchored in Tribune Harbor for the night. The sky was nearly 
cloudless during the afternoon, but the atmosphere was thick with smoke 
from forest pines, which becomes so dense at times that it is more dreaded 
than fog. At 6 a. m. September 3, we got under way, arriving at De­
parture Bay at 10 a. m. and going to the wharf an hour later. We 
began coaling at 1: · 5 p. m. and finished at 2 p. m. on the 4th, having 
taken on boartl 112~ tons. 
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COASTS OF WASHINGTON AND OREGON. 

Departure Bay to Seattle, Washington.-Leaving port at 7 a.m., Sep­
tember 5, we steamed to the southward and eastward through mist and 
rain, until 10:55,'when the trawl was cast, No. 2863, in 67 fathoms, 
making a successful haul. Resuming our course, we passed Rosario 
StraitR and at 5:25 p. m. anchored in Burrows Bay for the night. It 
is a good harbor, and is protected from all but southerly winds. We 
were under way at 6:05 the following morning, and at 7:15 cast the trawl 
in 48 fatlwms, No. 2864, making another successful haul. A third 
cast was made at 8:55 in 40 fathoms, No. 2865, and a fair haul taken, 
although the trawl capsized and was dragged bottom up, the first time 
that had happened for several years. Steaming ahead as soon as the 
trawl was landed, we passed Point No Point at meridian and anchored 
oil:' Seattle, Washington, at 2:45 p. m., September 6 .. I called on tile 
mayor, Robert Moran, on tile 7th, and the call was returned the follow­
ing day by the mayor and city eouncil, who inspected the vessel and 
her equipment and expressed great interest in our work. 

Outer coast of Washington.-We left Seattle at 10:40 a. m., September 
17, and anchored in Port Townsend at 3:45p.m. I met Judge James 
G. Swarrthe following morning, and had a conference with him regard­
ing the fisheries of Washington and other matters connected with our 
work. He had lived many years on the coast betweeu Gray's Harbor 
and Neeah Bay, and from elose observation had aequired a remarkable 
knowledge of the fauna of this region. His information respecting the 
Indian tribes and their habits has led him to believe that halibut will 
not be found in paying quantities south of Ca'Pe Flattery. It was, he 
said, a time-honored custom for the tnbes living as far south as Flat· 
tery Rocks to go to Cape Flattery every spring.for their winter's supply 
of halibut, which were taken on the well-known bank from 9 to 12 
miles WNW. (magnetic) from Tatoosh Island. Halibut have seldom 
been taken south of Cape Flattery, and never, to his knowledge, south 
of Flatter,y Rocks. They form no part of the winter's food of tribes 
inhabiting that part of the coast, rock-cod, surf smelt, tomcod, salmon, 
etc., being tbe staple supply. He thinks that if halibut existed near 
the shore the Indians would have known it and, like the tribes farther 
north, would have taken them for winter use. He predicted that we 
would find a clean sand bottom with very little life between Cape Flat­
tery and Gray's Harbor. 

'£he Coast Survey steamer McArthur arrived during the afternoon 
and permitted us to copy their soundings about Cape Flattery, a saving 
of time and labor, as we would have been obliged to sound over a por­
tior: of the same ground. 

We were under way at 5:45 p. m. September 18, passed Cape Flat­
tery at 2 a.m. the following morning, and at 5:30 commenced a 1ine of 
soundings in 82 fathoms, S. 680 W., 10 miles from the light. It was ex­
ten<led 65 miles S. 68° W., sounding at intervals of 5 miles, to develop 
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banks reported to exist 60 and 75 miles from the cape. The depths 
were irregular for 30 miles, then increased uniformly to 768 fathoms at 
the former and 1,239 fathoms at the latter position. The reports were 
from shipmaster~ who said they had sounded on the banks and knew 
they were there. No doubt they found 60 or 70 fathoms as reported, 
but they were 15 or 20 miles out in their reckoning. 

The wind began blowing from the southward and eastward soon after 
we passed Cape l!...,lattery, and became a moderate gale at 7 a. m., with a 
heavy swell, which increased during the day. At 4 p.m., when the line 
was finished, the. sea was too rough to continue work, so we lay to sev­
eral hours, then steamed in shore under low speed until we sighted 
Flattery Light, and lay to ag~in until 7 a. m., September 20. The wind 
moderated during the night, the rain ceased, and the weather partially 
cleared. The sea went down also, but a heavy swell rolled in from the 
south ward and westward, causing the vessel to tumble about badly 
whenever she was allowed to get in the trough of the sea. Vivid 
ligh~ning was observed during the night over the land in the direction 
of the Olympian range. 

The trawl was cast at 11 a. min 171 fathoms, No. 2866, S. 40o W., 19 
miles from Flattery light-house, and although the swell was still heavy 
the haul was successful. Another haul was made at 1:40 p. m. in 37 
fathoms, No. 2867, S. 23° W., 17 miles from the light, and at 3 p.m. we 
set the trawl line in 31 fathoms, gray sand, near the last station. It 
was allowed to remain on the bottom 2 hours, and on hauling it 3 dog­
fish, 8 sharks, and 1 halibut were taken, the latter weighing about 140 
pounds. 

At 7:34 p. m. we sounded in 178 fathoms, gray sand, S. 340 W., 19 
miles from Flattery light, and ran a line 30 miles S. 680 W. in 77, 82, 
218, 90, 141, and 378 fathoms; S. 820 E., 15 miles, in 247, 462, and 522 
fathoms; and N. 730 E., 25 miles, in 378, 206, 67, 52, and 31 fathoms. The 
trawl line was set at the last station, taking one skate (Rc~ia cooperi), 
one dogfish (Squalus acanthias), two starfish, and two fish not recog­
nized. A successful haul of the trawl, No. 2868, was made while the 
line was down, but the bottom was found to be comparatively barren. 
Trial lines were put over the side without result. 

We then ran S. 36° E., 15 miles, nearly parallel with the coast, sound­
ing in 30, 33, and 32 fathoms, the trawl being lowered at the last sta­
tion, No. 2869 .. The bottom was composed of fine gray sand, perfectly 
clean, without adhering growths of any kind. A line was then run off­
shore S. 730 W., 20 miles, sounding in 53, 75, 111, and 287 fathoms; 
then S. 17° E., 15 miles, in 535, 758, and 578 fathoms; turning in shore 
we ran N. 73° E., 20 miles, sounding in 386, 82, 51, and 28 fathoms; S. 
170 E., 15 miles, in 28, 28, and 28 fathoms; and S. 70o W., 25 miles, in 
41, 56, 74, 93, and 438 fathoms. Rocky patches alternated with .fine 
gray sand and mud on the last line, denoting a marked change from 
the uniform gray saud found thus far south of Cape Flattery. 

B. Mis. 27 4--27 
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A report of Indian origin placed a bank30 miles west (magnetic) from 
Shoal water Bay. The change in the character of bottom led us to believe 
that the report might be correct, and a careful examination of the 
region resulted in the development of a bank about 20 miles in length, 
SW. and NE. (magnetic), and 12 miles in extreme width. Its eastern 
extremity, on which is 42 fathoms, rocky bottom, lies 15 miles SW. (mag­
netic) from Point Chehalis, the southern extremity of Gray's Harbor. The 
soundings are quite regular, but the character of the bottom alternates 
between rock, gray sand, and mud. A trawl line was set at 5:52 a. m., 
September 23, in 58 fathoms, rocky bottom, No. 2870, on t.he southern 
edge of the bank, 2 black cod (Anoplopoma fimbria), 4 sharks, and 10 
red rockfish ( Sebastichthys ruber and Sebast-ichthys pinniger) being taken. 
A haul of the beam·trawl was made also, wllich developed more life on 
the bottom than had be(\n found south of Cape Flattery, and indicated 
good feeding ground for fish. There is little doubt that at the proper 
season good fishing may be found on this bank. Several red rock-cod 
were taken with hand lines from the ship's side. 

As soon as the haul was completed we ran 28 miles N. 72° W., and at 
1:17 p. m. cast the trawl in 559 fathoms, brown ooze, No. 2871. The 
haul was successful, although made at great risk, owing to the heavy 
westerly swell which still rolled in. The surface net was towed as 
usual, but very little life was found. 

We steamed ahead under low speed for Cape Flattery, and at 7:26 
a. m., September 24, cast the trawl in 38 fathoms, gray sand, No. 2872, S. 
400 W., 8 miles from the light-house, taking but few specimens. The 
trawl line was set, and 2 sharks and a starfish were the only catch, 
the baits being left undisturbed. Two red rockfish were taken with 
hand lines. 

The haul finished, we steamed across the Straits of Fuca, and at 12:15 
set the trawl line in 40 fathoms, No. 2873, N. 53° W., lO.Z miles from 
Cape Flattery light-house. The trawl was lowered, but caught at once 
on the rough, rocky bottom~ and the frame was lost, the wreck of the 
net coming up with the bridle. The tangles were then lowered in 27 
fathoms, rock and shells, No. 287 4, N. 550 W., 11.3 miles from the light­
bouse, the results showing a rich bottom fauna, or "live bottom," as 
fishermen call it, which is usually found on halibut grounds. Another 
haul of the tangles, No. 2875, was made over the same ground with 
similar results. The trawl line was allowed to remain on tlte bottom 3 
hours, and when hauled 4 halibut, 2 sharks, 4 red rockfish, and 3 star­
fish were found on the hooks. The operations above described were on 
the well-known bank where in spring and early summer halibut are 
found in great numbers, and where the Indians from Cape Flattery have 
for many years procured their winter's supply. 

A heavy westerly swell still rolled in, making it rather uncomforta­
ble on board, except when head or stern to it, the result of remote 
gales which did not blow home. Wishing to make a harbor for the night, 
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we ran for Neeah Bay, where we anchored at 5:40p.m. A trawl line 
was set outside of the harbor in 25 fathoms, and when hauled next 
morning dogfish and skate were found to be the principal catch. 

Off Barclay Bou,nd, Vancmtver Island.- We left Neeah Bay at 8 a.m. 
on the 25th, steamed across the straits, and at 10:07 set the trawl line 
and cast the beam trawl in 59 fathoms, black sand and mud, No. 2876, 
14.7 miles south from Cape Beale light-house, Vancouver Isiand. The 
trawl dragged but a few yards when it caught on a rocky patch, parted 
the bridle stops, and came up tail first. It was a successful haul, 
nevertheless, many specimens being found in the net. The tow net 
was used on the surface and from 2 to 3 fathoms below, but the results 
were meager, very little life being found. The tangles were hauled 
over the same ground, No. 2877, with good results, showing the same 
rich fauna previously found on tqis bank. The trawl line remained on 
the bottom 3 hours, and when hauled 2 halibut, 9 dogfish and 1 red 
rockfish were found on the hooks. One specimen of the latter was 
taken with the hand line. 

At 2:35p.m. the trawl line was set and the dredge lowered in 66 
fathoms, gravel and pebbles, No. 2878, S. 48° W., 16 miles from Cape 
Beale light-house. The dredge showed but little life on the bottom, 
except a variety of minute mollusca, and the tow net developed a lim­
ited surface life. On the trawl line were found 2 ground sharks, one 
of large size, 2 common sharks, 15 dogfish, and 3 black-cod. We lay 
to after the line was up, keeping Cape Beale in sight until 1 a. m. on 
the 26th, then started ahead to the north ward and westward under 
low speed, and at 5:50 p. m. set the trawl line and lowered the dredge 

, in 34 fathoms, rocky l)ottom, No. 2879, N. 790 W., 27 miles from Oape 
Beale. The latter brought up a variety of small mollusca, but nothing 
indicating live bottom. Another haul, No. 2880, was made over the 
same ground with similar results, and the trawl line secured 2 sharks, 
3 dogfish, ancll halibut. 

We set the line again at 11:05 a. m. iu 24 fathoms, fine gray sand, No. 
2881, Cape Beale bearingS. 62° E., 26 miles, the result being 1 halibut, 
5 dogfish, 1 shark, and 1 skate. Several dogfish were taken with hand 
lines, and the dredge was hauled over a rough bottom with meager 
results. We then ran into Barclay Sound, and at 5:55 anchored in 
entrance anchorage for the night. The naturalists being anxious to 
make collections, we remained during the 27th for that purpose and 
were detained on the 28th by fog. The time was utilizerl, however, by 
the naturaJists, who found a rich field among the islands and rocks. 
rhe only evidence of civilization waH the light-house on Cape Beale, 
the Indian villages being mostly abandoned, the occupants having gone 
to the salmon canneries in the interior. Several canoe loads were seen 
passing, a few came alongside, and occasionally one was seen trolling 
for salmon, which were very plentiful. 
~here was a dense fog on .the 29th, until 7 a. m., when it partially 



420 REPORT OF COMMISSIONER OF l!'ISH AND FISHERIES. 

cleared, aud we left the sound. It shut down at 8, soon after we 
passed Cape Beale, and continued until late in the afternoon. The 
trawl line was set at 10:20 in 60 fathoms, fine sand and rocks, S. 14o E., 
22 miles from Uape Beale, and when taken up 2 hours later we found 
on the books 3 halibut, 2 black-cod, and 16 dogfish. 

It became evident that sharks and dogfish had possession of the fish­
ing banks at this season to the exclusion of food-fishes, while in the 
spring and early slimmer, when halibut are plentiful, only a few of 
these pests are found; there bas been no fall fishing here before, and 
consequently no information concerning the t~me they leave the coast 
and halibut and other valuable species return. 

Straits of Fuca and Puget Sound.-As soon as the trawl line was up we 
started for N eeah Bay, where we anchored at 4 p. m. The Uoast Sur­
vey steamer, McArthur, was in the harbor, making preparations to go 
to San Francisco, having completed her season's work. Leaving the 
bay at 7:50 a.m. on the 30th, we arrived at Port Townsend at 4:48p.m., 
and anchored for the night. Judge Swan visited the ship at 8 the fol­
lowing morning for a conference relative to our recent investigations, 
and also in regard to our future work. 

Some slight repairs to the machinery being required, we left for 
Seattle at 10:05, October 1, anchoring ofl:' that place at 2 p. m. I 
called on the mayor of the city an hour later, and gave him an account 
of our cruise, and what we had learned concerning the coast fisheries 
of Washington Territory. The necessary repairs being completed we 
left Seattle at 10:55 a.m., October 4, and anchored in Po:rt Townsend 
at 3:30p.m. I called on Judge Swan soon after our arrival, and gave 
him an invitation to make a cruise with us for a week or two, which he · 
accepted. A large party of citizens of Port Townsend visited the ship 
during the 5th, and at 6 a. m. the following day we got under way and 
steaming across the straits, anchored in Royal Roads, the outer harbor 
of Victoria, at 9:30. I went on shore at 10 a. m., in compan;y with 
Judge Swan, and called on the United States consul and others. 

Mr. Henry Saunders, an enterprising fish-dealer, having recently 
engaged in the development of the black-cod fishery, we called on him 
to make inquiries. He informed us that his schooner brought down 
3,000 fish on her first trip, when she had an Indian crew. She had 
gone on a second voyage manned by Newfoundland fishermen, and he 
anticipated better results. The fish were caught off Queen Charlotte's 
Island, in from 200 to 2~0 fathoms, were very plentiful, and took the 
book readily. These fish are highly prized where known, and are des­
tined soon to octmpy a leading place among the deep-sea fishes of the 
Pacific coast. I can testify to their excellence when fresh, salted, or 
smoked. We called also on Mr. George Vienna, the largest fish-dealer 
in the city, and gained much information regarding the local fisheries. 

Leaving Victoria at 6 a. m. on the 7th, we arrived at Departure Bay 
at 3:30p.m., and went tQ t4e w4~rf ~t 6.the following morning. w~ 
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commenced <foaling at 7 and finished at 11 a. m. the following day, 
having taken on board 149~ g~.g. tons (30 tons being in bags on deck). 
We we_re under way at G:05on the morning of the 10th, entering Active 
Pass at 10:40, and set the trawl line at 4 p. m., in 101 fathoms, sand 
and gravel, off Race Rocks, taking 41 dogfish. 

Oute1· coast of Washington.-It was foggy during the night, lighting 
up at intervals. Made Cape Flattery light at 10:12 p. m., ancf passing 
it at 11 we stood to the southward along the CQast until 3:35 p. m., 
October 111 when we put over the hand lines in 20 fathoms, gray sand, 
S. 320 W., 10~ miles from the ·light-house at Shoal water Bay. Failing 
to take anything after a trial of 15 minutes, we ran a line S. 78° W., 20 
miles, sounding in 38, 51, 153, and 432 fathoms; S. G80 E., 15 miles, 
in 98, 55, and 40 fathoms, and S. 78° W., 15 miles, in 60, 78, and 260 
fathoms, the last sounding being taken at 11:48 p. m. The wind was 
from the eastward during the forenoon, varying from light to moderate, 
but during the evening it hauled to SE., and at midnight it was blow­
ing a moderate gale with rapidly rising sea, which forced us to cease 
work and heave to under steam, head to tlle wind. 

Tradition places extensive banks about 50 miles off the Columbia 
River bar, which, if they exist, would doubtless afford valuable fishing 
grounds. The object of our explorations was not only to locate and 
examine these banks if they were found, but to ascertain the species of 
fish inhabiting the regions adjacent to the coast, their abundance, and 
the best methods of taldng them. The gale continued from SW. to 
WN"'T'' during the 12th, with heavy confused sea, moderating, howe,Ter, 
during the evening. We were hove to, head to wind, until5 p.m., when 
the vessel was put before it for the remainder of the day. 

Coast of Oregon.-Oape Disappoiq.tment light was sighted at 2:45 
a. m., October 13, Tillamook light at 3:30, and at 6:53 we cast the lead 
in 73 fathoms, N. 64P W., 16~ miles from Tillamook · light, and ran a 
line S. 72o W ., 15 miles, sounding in 82, 96, and 190 fathom;:;; N. 15° E., 
15 miles, in 174 and 601 fathoms, and N. 350 E., 16 miles, in 102, 75, 
and 68 fathoms at the end of the line. At 2 p. m. the trawl line was 
set; and a, successful haul of the trawl was made, No. 288:3. The trawl 
line came up with 1 black-cod and a number of dogfi:sh. The swell was 
still heavy, making boat work as well as handlingthe trawl rather diffi­
cult, but both were accoruplisbed without accident. 

At 4:40 p. m. we cast the lead in 81 fathoms, N. 780 W., 12~ miles 
from Cape Disappointment and ran S. 78° W., 20 miles, sounding in 231, 
421, 475, and 506 fathom1s. · It will be seen by reference to the chart 
that the soundings on the last line are two or three times greater than 
depths found on parallel lines 7 or 8 miles distant. This great sub­
marine trough is, probably, the ancient bed of the Columbia River. 

The 14th was overcast, with rain, mist, and occasional fog banks dur­
ing the morning. We took a pilot at 7:55, crossed the bar, and anchored 
off' Astoria at 9:45 a. m. Fire was discovered in the port coal bunker 
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a few minutes before noon, but was extinguished in a couple of hom's, 
after shifting several tons of coal. It was a slow and tediou~ process, 
as the fire was in the after end of the bunker, which was full of coal. It 
originated from an auxiliary steam pipe covered with a 3-inch manilla 
rope, which proved an insufficient protection under the pressure of coal 
stored around it. 

Mr. F. C. Reed, State fish commissioner, and others interested in the 
coast fisheries call~d during the afternoon. Hon. J. H. D. Gray, Col­
onel Taylor, and other prominent residents of Astoria visited the ship 
on the 15th. In discussing the fisheries of the region it soon became 
evident that a. belief ia the existence of banks 50 to 60 miles off the 
Columbia River was quite general, but we were unable to trace its 
origin. Heceta Bank lies off the coast, in latitude 440 00' N.~ lo.Qgitnde 
124° 50' W., and fnay possibly have had something to do with it. The 
explorations of the Albatross developed over 600 fathoms in the region 
where the banks were supposed to lie, but they may be found further 
south, as the region between the Columbia River and Heceta Bank is 
still unexplored. 

The sea fisheries off the Columbia were commenced a few years since 
with a small schooner which operated a 40-foot beam trawl over the 
ground between Cape Disappointment and Shoalwate.r Bay. The ves­
sel being found. unfit for the purpose, the steamer Dolph-in was built and 
made 40 trips between April and October, 1887, bn.t she also proved a 
failure. Her catch was fairly good, and bad she been able to market 
her fish promptly the venture would have turned out profitably. The 
various fish taken by the Dolphin were cla&sified as follows, viz : Sole, 
flounders, hake, cod, rock-cod, and halibut. Very few cod and halibut 
were taken, sole predominating, although at times rock-cod were abun­
dant. Crabs and a few large clams were also taken. 

Judge Swan left us on the 16th and returned to Port Townsend. 
We left Astoria at 10:35 a. m., October 18, and at 2:55 p. m. set the 

trawl line off 'rillamook Rock, where Captain Richardson of the light­
house steamer Manzanita reported having taken red rock-cod (called 
grouper in Astoria).in great numbers and an occasional halibut. We 
found nothing but dogfish on the trawl lines, showing that the coast of 
Oregon as well as that of Washington is infested by them during the 
fall months. Three hauls of the dredge were made in the vicinity over 
hard sand bottom with occasional rocky patches, and although few speci­
mens were taken there are indisputable evidences that the region about 
Tillamook is an excellent fishing ground at certain seasons of the year. 

Heceta Bank.-At 7.30 a.m. on the 19th, the trawl line was set in 50 
fathoms, rocky bottom (No. 2886), on Heceta Bank. The dredge was 
lowered, developing a "live bottom" similar to that found on the bei:it 
fishing bank". Two attempts were made to haul the beam trawl, but 
the net caught on the rough, rocky bottom and was wrecked on both 
occasions. The trawl line when hauled contained single specimens of 
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halibut, black-cod, shark, and. dogfish. We ran lines of soundings 
across the bank to the westward, then to the southward and eastward, 
defining its extent, and at 2:20p.m. lowered the trawl in 277 fathoms, 
No. 2890, making a successful haul. 

Heceta Bank bas not been fully developed, but from our present 
knowledge it may be said to be about 20 miles in length and 10 miles 
in width, its center lying in latitude 44004' 00" N., longitude 124° 53' 00" 
W. It has a rocky bottom, alternating witll patclles of clay and peb­
bles, and presents every requisite for an excellent :fishing bank, wbicll 
it will undoubtedly prove at the proper season of tile year. 

The weather during the 18th and 19th was all that could be desired, 
but indications of a change were unmistakable during the afternoon of 
the latter day, which ended with a moderate breeze from WNW. It 
increased rapidly, until at noon of the 20th there was a moderate gale 
from the northward and westward, with a heavy following sea. We did 
not feel it much, however, as we were running directly before the wind, 
under steam and sail. Oape Mendocino was passed at 2:12 p. m., and 
Point Arenas at 12:15 a.m., Ontober 21. Point Reye~ was abeam at 
8:34, and, after passing it the wind died out and the sea moderated. 
Passing Duxberry Reef at 11 a. m., we stood down through Bonita 
Channel, entered the Golden Gate, and at 12:40 p. m. anchored in San 
Francisco Bay, off the foot of Washington street. 

COAST OF SOUTHERN CALIFORNIA. 

Prepard'tions for the southern cruise.-The terms of service of many 
of the crew having expired, they were discharge<l and their places filled 
by new men, only a few of the old men reshipping. 

The work of overhauling and refitting for the winter cruise com­
menced immediately after our arrival in San Francisco, and was carried 
on by our own crew as far as possible. We went to the Union Iron 
Works November 14, where such work as could not be done on board 
was taken in hand. It was completed December 11, and on the following 
day we returned to our former berth off the foot of Washington street. 
The specimens collected during the Alaskan cruise were forwarded to 
Washington on the 26th of November through the quartermaster's 
department, U. S. Army. 

Prof. Charles H. Gilbert, ichthyologist, joined the ship on the 25tll 
of December, in time to complete the necessary preparations for the 
cruise. The vessel was docked at the Union Works on the 26tli, her 
bottom cleaned and painted, and was floated off on tlle morning of the 
28th when we steamed to the Green street wharf for coal, took on board 
122-Ht& tons, and then anchored in the stream. Our preparations for 
the southern cruise were completed by the arrival of the paymaster's 
stores from Mare Island, on the 2d, and at 2 p.m., January 3, 1889, 
we left the. harbor and steamed to the southward. The weather was 
boisterous, and later in the day the wind increased to a,moderate gale 
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from the southeast, with misty, rainy weather, and a heavy head sea. 
The ship was under half power as usual, using one boiler with the grate 
surface reduced to 45 square feet, and the consumption of coal being 
limited to 10 tons per day. 

Scmta Barbwra Ohannel.-It was our intention to commence work off 
Point Sur, but arriving in that vicinity at meridian t.be following day 
we found it still too rough to handle the trawl with safety; so in order 
not to lose time we continued our cruise to the southward. At 6:45a.m., 
on the 5th, we cast the trawl in 236 fathoms, Point Conception bearing 
N. 82° E. (true), 12 miles distant, and ran a line of dre1lgings across 
the channel to Richardson's Rocks, and thence to the west eud of San 
Miguel Island. The trawl was set off the west end of the island on the 
rocky bottom, but only four rockfish were taken; the bait generally re­
mained untouched. Several hauls of the tangles were made while the 
line was down, but without much 8uccess, the bottom being very barren. 
A heavy westerly swell which gradually increased dul'ing the day, 
made boat work very uncomfortable, so we lay to under San Miguel for 
the night. 

The wind and sea moderated, and at 7:30 the following morning a 
successful haul of the trawl was made in 367 fathoms, S. 15o H. (true) 
11 miles from Richardson's rocks. The trawl line was set at 10 a. m. 
in 197 fathoms on rocky bottom, a number of red rock-cod and four 
black-cod being taken, the first obtained so far south. A successful 
haul of the beam trawl was made in158 fathoms while the line was out, 
and it was lowered again in 44 fathoms, but caught on the rocks and 
the wreck of the net only recovered. 

The sea being comparatively smooth during the afternoon and the 
sun shining brightly, we availed ourselves of the opportunity to swing 
ship under steam for compass errors. Our nea!'est card~ taken at Cape 
San r~ucas, was found to be in error on several points. We made a 
harbor for the night in Becher's Bay, at the east end of Santa Rosa 
Island, where good anchorage was found, protected from the prevailing 
northwesterly wind but 0pen to the eastward. The naturalists were 
on shore soon after daylight the following morning, returning at 11 a.m. 
with birds, a small fox indigenous to the island, and other specimens, 
among which were several human skulls and bones, one skeleton being 
nearly perfect. Professor Gilbert reported a great number of ancient 
human remains exposed on a strip of drifting sand 200 yards in width, 
exteuding from Carrington Point to tl1e sea, a distance of auout three­
quarters of a mile. The only implements seen were stone mortars, 
which were scattered over the surface in great numbers, all broken, 
evidently by design, for they were too solid to have been fra,ctured by 
accident. 

Oetting under way at 11:45 a. m., we ran a line of dredgings across 
Santa Barbara Channel, and a.ltbough very many interesting specimens 
were found near the shores on either side, the deeper waters near mid· 
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channel, where the bottom is composed of soft green mud, were almost 
barren of life. We lay to for the night within range of Point Concep­
tion light, and at daylight set the trawl line near the shore, but caught 
nothing of consequence. A line of shoal-water dredgings was then 
run to the southward, which developed considerable life, but no "live 
bottom." The total absence of life on the surface was notable, and it 
would seem that the season alone is not sufficient to account for it. The 
presence of petroleum, which may usua1ly be seen forming a thin film 
over the :surface waters of the channel, may have something to do with 
it. We were enveloped in a dense fog from 7 a. m., but working along 
shore, whP-re our course could be checked by soundings, it did not delay 
us materially, and half au hour after dark we anchored off Santa Bar­
bara for the night. 

Professor Gilbert went on shore early on the following morning and 
arranged with Capt. A. Larco to make a trip with us among the islands. 
He is the principal fisherman of Santa Barbara and has followed his 
calling in that vicinity for 18 years. Being an intelligent and observing 
man, he is probably better posted regarding the fisheries of that 
channel and islands than any other one on the coast. An accident to 
the machinery prevented the trip at t!J.is time and forced us to go to San 
Diegu for repairs. Leaving the anchorage at 1:37 p.m., we arrived at 
our destination at 11:55 the following morning, January 10, when ar­
rangements were made for immediate repairs to the disabled engine. 

Alamitos Bay and Newport Harbor.-Professor Gilbert and Mr. N. B. 
Miller took ad vantage of the delay to examine some of the most promising 
localities on the southern California coast for the acclimation of oysters. 
They went first to Alamitos Bay, where they found, January 12, a sur­
face temperature of 600 Fahr., depths 6 to 12 feet, bottom of sand and 
mud, the specific gravity ranging from 1.011948 to 1.023187. The pres­
ence of fresh water- was apparent at all statious and the conditions 
would remain practica11y the same during the rainy season. 

Newport Harbor was examined the following day and the surface 
temperature found to be 60° Fahr., specific gravity from 1.01520 to 
1.02400, saudy bottom, with little or no mud. An examination in both 
the wet and dry seat5ons would be necessary in order to obtain a knowl­
edge of the average condition of the waters throughout the year. 

Cortez Bank.-Repairs on the engine having been completed, we left 
port on the 15th and ra.n a line of soundings from the whistling buoy, 
off Point Lorna., to Cortez Bank, developing a series of elevations and 
depressions over which the depths varied from 211 to 1,047 fathoms . 
. Arriving at the bank tlle following morning, we commenced investiga­
tions by sounding, dredging, and the use of hand lines. The sea was 
breaking heavily over Bishop's Rock, which made an excellent land­
mark, enabling us to locate ourselves on any part of the bank with cer­
tainty and without loss of time. 

The examination was completed on the evening of the 17th~ and 
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the gi:meral results may be stated as follows. The charts are on scales 
entirely too small to admit of details l>eing shown. Bishop's Rock, on 
which there is but 10 or 12 feet, is the shoalest part of the bank. The 
sea breaks over it heavily during moderate weather, but with a smooth 
sea, when facing the sun, it can not be seen at any distance and is at 
such times very dangerous. The depths correspond generally with 
those on the charts, with the exception of a 6-fathom spot which was 
found about a mile south and east of Bishop's Rock. This might 
have led to a less depth, but there was a heavy swell at the time, which 
induced us to seek deeper water. Our soundings extended the area of 
the bank in a southwest direction, where it requires further examina­
tion. The bottom was composed of sand, shells, coral, and rock, the 
latter cropping ont at short intervals over the entire surface. Tile 
fauna was very rich and varied. Fish were swarming over the bank 
in great numbers, and, in fact, it was found to be the richest ground we 
have found in the Pacific. 

The trawl line was set and quite a number of fish taken, but the 
bottom was too rough for that method of fishing. Dangerous seas will 
be encountered on the bank in stormy weather, and heavy swells with 
moderate winds, but it is of small extent, and with the deep water sur­
rounding it not an unusually dangerous fishing ground. 

Starting from the northern end of the bank a little after dark on the 
evening of the 17th, we ran a line of soundings in the direction of San 
Nicolas Islanu for 12 miles, in depths less than 200 fathoms, 59 fathoms 
being found at 18 miles. This we marked for future investigation and 
continued our course to the island. 

San Nicolas Island to San Diego.-We anchored off the east end of 
San Nicolas at 7:15 a. m., and lauded a party of naturalists, who re­
turned at noon with several additions to our collection, although the 
region was found to be rather barren of life. They labored. under the 
disadvantage of collecting in half a gale of wind, the air filled with fine 
sand, and most of the small birds hidden from view. Evidences of a 
former population, in the shape of skeletons and broken stone mortars, 
were found in spots where they had been exposed by drifting sand. 

Increasing wind and sea made boat work impracticable, so, to utilize 
the time, we got under way and ran a line of soundings to San Clemente, 
and thence to the region of Point Lorna, where we arrived at daylight 
the following morning. The wind moderated as we approached the main­
laud, rain squalls ceased, and the sun i·ose bright and clear, revealing the 
snow-crowned mountains in the interior. The day was spent in deep­
sea explorations, after which we steamed into San Diego and anchored. 
We were occupied during the 21st and 22d in overhauling tlw sounding 
and dredging gear, and some small repairs were made in the engineer's 
department. 

Tanner Bank to San Clemente Island.-Everything l1eing in readiness, 
we left the harbor at 7 a.m., January 23 ; made several hauls with the 
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trawl during the day, and finally, just before dark, anclwre<l in Smug­
gler's Cove, San Clemente Island. Our objective point was the locality 
where, on a previous trip, we unexpectedly found a depth of 59 fathoms, 
and our anchoring was for the purpose of waiting the most favorable 
opportunity for ex1Jloring what we rightly conjectured to be an entirely 
unknown bank: 

A gill net was set soon after anchoring and taken in at 3:20 a. m. 
with nothing in it, although fish were frequently seen at the surface 
during the night. The water was unusually phosphorescent, and the 
net, being anchored in a slight current, ''fired" badly; that is, its posi­
tion was indicated by a phosphorescent glow on the water, which was 
probalJly sufficient warning for the fish to keep clear of it. 

Getting under way at 4:15 a. m., we ran a line of soundings from the 
. island, finding a maximum depth of 807 fathoms. Reaching the 50-

fathom line early in the morning, we spent the day in developing the 
bank, which may be described as follows : * 

Its.greatest length inside of the 50-fathom curve is 8 miles east and 
west (magm~tic) by 2 miles in width at its eastern extremity, narrowing 
to 1~ miles at the western end. The center of the bank, on which was 
found 48 fathoms, is in latitude 320 43' N., longitude 119o 10' W., and 
the least water, 28 fathoms, was found near the eastern end, in latitude 
32o 42' 30" N., longitude 1190 07' 15" W. The bottom is composed of 
sand and shells, with numerous rocky patches, on which the fauna was 
found to be identical with that of Cortez Bank in siniilar depths. The 
50-fathom curve on the east end lies north (true) 16 miles from Bishop's 
Rock, both being on the same submarine plateau, with intervening 
depths of less than 300 fathoms. The same species of fish found on 
Cortez were taken on this bank, and it may be considered a valuable 
addition to the fishing grounds of the Pacific coast. 

We finished the examination at 11:20 p. m., and anchored off the 
southeast end of San Clemente at 7 a. m. on the 25th, when the natu­
ralists were given a day on shore and along the beaches. A party of 
fishermen belonging to a San Diego sloop were encamped on the island. 
They fish with lines in from 30 to 40 fathoms~ taking fat-heads, rock-cod, 
whitefish, etc., which they split and salt, large tubs being provided for 
the purpose. They use short trawl lines at times, but that is not their 
usual custom. Spiny lobsters or crayfish are taken in pots and kept 
alive in a car till the arrival of their sloop, which calls every week or 10 
days for the catch, taking it to the San Diego market. 

Los Ooronados to Point Fermin.-We were under way at 10:30 p. m., 
and at daylight on the 26th cast the trawl in 623 fathoms off Los Coro­
nados. Six hauls were made during the day from the above depths to 
20 fathoms between the islands. Hand lines were used at several sta-

• This bank has been named "Tanner Bank'' by the Superintendent of the U. S. • 
Coast and Geodetic Survey, in honor of its discoverer. It was first designated ou 
the U.S. C. aml G. S. Chart No. 60 L, edition of 1889. 
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tions and a general examination was made of the fishing grounds in 
that vicinity. Later in the day we steamed into the harbor of San Diego, 
where we found the U. S. steamer Ranger and Coast Survey steamer 
Hassler at anchor. We went to National City for coal on the morning 
of the 29th and returned on the 31st, having taken on board 136 tons 
of Wellington coal. • 

An accident to the electrical machinery detained us until the morn· 
ing of February 4, when, at 8:25a.m., we got under way and proceeded 
to sea. Commencing at a depth of 45 fathoms oft' Point I ... oma, we ran 
a line of soundings to the vicinity of Point Fermin over ground which 
had not been examined and where we expected to find uneven bottom, 
judging from the ch;1ft,s of the vicinity and our own experience. Much 
to our surprise, however, the depths increased regularly to 464 fathoms, 
and then gradually decreased as we approached the latter point. 

Several hauls of the trawl were made during the day . . A thick fog 
shut down soon after· midnight, and in order to verify our position we 
anchored until the weather cleared, about 10 a. m., when we got.under 
way and commenced the. examination of a reported shoal off Point Fer­
min. The day was spent in dredging, sounding, and band-line fishing. 
Our own soundings and information gained from the fishermen at work 
on the ground led us to the belief that no shoal exists. 
. South Bank, so called by the fishermen, may be des~ribed as follows : 
It extends about 10 miles SE. by E. (magnetic) from San Pedro light­
house, and is from 3 to 3~ miles in width. The depths increased regu­
larly to 20 fathoms 2 miles from the point, and to 29 fathoms at the 
outer extremity. The soundings correspond generally with those of 
the Coast Survey chart, and the bottom was usually the same dark-gray 
sand; but putting the trawl over, it frequently dragged over stony 
patches, on which kelp, sponges, bryozoans, etc., were growing. Fish in 
paying quantities are found on the patches, or "spots," as they are 
called, red rock-cod, fat-heads, whitefish, etc., being taken at all seasons 
of the year. 

The islands · and channel off Santa Barbara.-At 5 p. m., having 
finished the examination of the bank, we started for Santa Barbara 
under low speBd, arriving at 6:45 the following morning. Capt. A. 
Larco, the fisherman before referred to, came on board at 8 a. m., and 
an hour later we got under way for the islands. On heaving the cable 
in we found that the anchor had become unshackled, so the spot was 
buoyed, and we continued ou our course, bending the ·sheet anchor for 
use during the trip. Steaming across the channel to the east end of 
Santa Cruz Island, a couple of hours were spent in the vain attempt to 
find a shoal spot discovered by Mr. Larco. The remainder of the day 
was occupied in sounding, dredging, and :fishing in the channel between 
Anacapa and Santa Cruz. The eastern or Anacapa side had" live bot­
tom," and is a favorite fishing ground, whtle on the opposite side the 
bottom consisted of clean sand with little or no life. 
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We anchored at 5:52p.m. in Smuggler's Cove, Santa Cruz Island, 
where excellent protection was found from the prevailing coast winds. 

There is quite an extensive ranch near the cove, with olive and :fig 
orchards, a vineyard, large meadows, cattle, sheep, etc. We remained 
at anchor during the forenoon of the 7th, giving the naturalists an oppor­
tunity to investigate the shore line. The :fishermen were particularly 
successful with the gill net. 

Getting under way at 12:30 p. m. we took three hauls of the trawl off 
the south side of the island, and at 6:15 anchored in Becher's Bay at 
the east end of Santa Rosa. Two of the hauls of the afternoon, Nos. 
2947 and 2948, in 269 and 266 fathoms, were among the richest of the 
cruise, a great variety of specimens, including 4 black cod, being ob­
tained. The latter were rather under the medium size, but their flesh 
was excellent in flavor, nearly, if not quite, equal to those taken off the 
Oregon and Washingtou coasts. The deep-water sole is another excel­
lent :fish found here, and ranks among the best sea fishes on the Pacific 
coast, far superior to any that reach the Santa Barbara or San Diego 
markets. 

We were under way at daylight on the morning of the 8th~ and ran a 
line of dredging and :fishing stations through the channel between Santa 
Rosa and Santa Cruz, and thence several miles along the crest of a sub­
marine ridge which extends in the direction of San Nicolas. A :fishing 
party bad been sent out before we left the island, ancl as they were not 
prepared for a long absence from the ship we were obliged to return 
and pick them up, leaving the further exploration of the ridge to some 
future time. 

A line of dredging and :fishing stations was run along the south side 
of Santa Rosa during the afternoon, and at 4:40 we anchored under the 
southeast side of San Miguel. The character of the bottom differed 
from that of the previous day's investigations, it being clean hard sand, 
with frequent sharp rock projections, which made havoc with the nets. 
It was also barren of life, very few specimens being takeN. A party of 
naturalists landed to explore the island, and a fishing party went out 
under the direction of Captain Larco, returning a little after dark with 
a good catch. 

Getting under way at daylight on the morning of the 9th, we steamed 
towards Richardson's Rocks, which lie ofi:' the western end of ·San Mi­
guel. A dense fog .came rolling in before we reached there, and threat­
ened for a time to interfere with our work, but finally passed ofl', and 
we arrh.,.ed at our working ground without further delay. A line of 
:fishing stations was occupied between the rocks and San Miguel, via 
Watson's Rock, and a party was sent out under the direction of Cap­
tain Larco to investigate localities irtaccessible to the ship. We met 
with ordinary success only until passing Watson's Rock, where :fish 
were found in great numbers, a thousand pounds or more being taken 
in less than 2 hours, Several successful hauls of the trawl were made 
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in the channel during the afternoon, and at 7:50 p. m. we anchored off 
Santa Barbara. 

We left our anchorage at 7 a. m. on the 11th, and, piloted by Captain 
Larco, examined a fishing bank, the center of which lies E. iN. (mag­
netic)_ about 3 miles from Santa Barbara light-house. It is about a mile 
in length NE. and S\V., hy half a mile in width, soundings regular, 
with depths from 12 te 20 fathoms, fine black sand, with frequent stony 
patches or spots, on which there is a live bottom. 

Another bank was examined and found to be between 2 and 3 miles 
in length, E. by S. and W. by N. (magnetic), and almost 1 mile in 
width, its center being 5 miles ESE. from the light-house. The sound­
ings were regular with depths from 26 to 29 fathoms, which agreed 
closely with the Coast Survey chart, as did those on the bank previ­
ously examined. The bottom was sandy, with frequent stony patches, 
as before described. 

The stones were composed of hardened clay, filted with holes, easily 
crumbled in the band, and strongly resembling the tosca of South 
American coasts. It was covered with kelp, sponges, bryozoans, and 
other marine growths. The lead did not give the true character of the 
bottom, and it was ascertained by dragging the trawl or tangles be­
tween stations, stony patches, some of them very small, being encoun­
tered every two or three ship's lengths. Kelp was found growing on 
all of them, much of it being brought up by the trawl, the roots still 
adhering to their stony ballast. It seemed to be a young growth, as 
none of it reached tlw surface. According to Captain Larco, these 
banks were at one time alive with fish, but being so near the harbor, 
they were soon fished out, and are visited now only by rowboats or sail­
ing craft too small to g~ to the islands. There are no indications of 
these rocky or stony patches on the Coast Survey charts. 

Later in the day, a small rocky patch, marked on the chart 4 miles 
south (magnetic) from the light-house, was partially examined, and 
muddy bottom, witb rocks and coral patches, was found in from 50 to 
60 fathoms. It was not known to the fishermen of Santa Barbara, but 
Captain Larco was confident that it was a spot on which, many years 
ago, an old Indian used to fill his canoe when others failed to catch 
anything on the known banks. 

We anchored off Santa Barbara for the night, and at 5:30 the follow­
ing morning got under way and steamed to the west end of Anacapa 
Island, for the purpose of extending our exploration of the fishing 
grounds between it and Santa Cruz, but a strong wind sprung up sud­
denly, with furious squalls, which obliged us to abandon boat work and 
confine ourselves to the use of the trawl. A line of stations was occu­
pied along the south side of Anacapa, where the bottom was found to 
be rough and rocky, tearing the nets and affording but few specimens. 
The wind moderated before noon, and standing in for the east end of 
the island we put the hand lines over but caught nothing. A Chinese 
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junk was seen near by, standing off and on under the lee of the land, 
trying for fish, and as they had no better success than ourselveR we left 
the ground, steaming 11 miles SSE., in the direction of San Nicolas, and 
cast the trawl in 603 fathoms, green mud, making an excellent haul. 
Several new species of fish besides other specimens were taken. 

San Nicolas Island to San 'niego.-A line of soundings was run to 
San Nicolas during the night, and several fishing stations were occu­
pied early on the morning of the 13th, with the intention of carrying 
them around the islaml, but the weather became so boisterous that we 
were obliged to give it up. A line of soundings was then run to Santa 
Barbara Island, the greatest depth found being 649 fathoms, and a haul 
of the trawl was made en 1·oute, but increasing wind and sea forced us 
to anchor under the lee of the island. The collectors were landed and 
made several additions to their list of birds, in spite of wind and dust. 
A fishing party was sent out also, but met with indifferent success. 
Th~ prospect the following morning was not reassuring. The gale 

was still increasing, and, as nothing could be done where we were, a line 
of soundings was run to Santa Catalina Island, developing a depth of 
718fathoms. It was our intention to anchor under the lee of the island, 
and give the naturalists an opportunity of seining on the sheltered sand 
beaches of Catalina Harbor, but we found the sea rolling in too heavily 
and with every prospect of continued bad weather, so we started at once 
for San Diego under steam and sail, arriving at 7 p.m. the same day. 

THE REVILLA GIGEDO ISLANDS, LOWER CALIFORNIA, AND THE GULF 
OJ<' CALIFORNIA. 

San Diego to Guadeloupe Island.-We took on board 121 tons of coal 
on the 23d and 25th, and, all preparations having been made for a trip 
to the southward, got under way at 1:15 p.m., February26, and steamed 
out of the harbor. Standing for Los Coronados we passed between 
the islands, and 4 miles to the southward commenced a line of sound­
ings in 76 f<tthoms, carrying it to the island of Guadeloupe. The depths 
increased regularly to 804 fathoms at 33 miles, and 856 fathoms at 81 
miles from the first station, then to 1,856 fathoms 30 miles from the 
island. It will be observed that our soundings extend the submarine 
plateau in a southerly direction, but the rocky elevations which occur 
so frequently to the westward were not encountered. 

The island was sighted at 9:30 on the morning of the 27th, at a dis­
tance of 60 miles, the mountain peaks being seen above the mist which 
enveloped the lower levels. Approaching it in the evening, the weather 
or western side was covered with a dense fog, while to the leeward it 
was comparatively clear. The water was smooth, and not caring to 
seek an anchorage during the night, we lay to till daylight, when we 
stood in for a harbor on the south end of the island. The wind was so 
fresh that we were forced to ;return to the lee side, where an anchor was 
P-ropped in 17 fathoms, and a party/ of collectors sent out,. The fisher· 
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men reported very poor success, having seen but few fish about the 
rocks, and little or no life upon the bottom, which was covered with 
gulf mud. The shore collectors did not fare much better, and, in fact, 
the region was barren and unprofitable. The vessel got under way and 
made several hauls of the trawl during the forenoon in shoal water. 
At 12:30 p.m., the naturalists having returned, we stood further off shore 
and made a haul in 684 fathoms, followed by several more in shoaler 
depths. There was much rocky bottom, which tore the nets without 
giving us much in return. · 

The island of Guadeloupe is .14~ miles in length, from 3 to 5 miles in 
breadth, and is of volcanic origin, lava cliffs and huge bowlders· being 
visible on all sides. Its greatest height is 4,523 feet. There · is some 
wood and. fresh water on the northern portion of the island, but no 
practicable anchorage occurs at that end. It is inhabited by people who 
have large flocks of goats, which they raise principally for their skins. 

Guadeloupe island to A.lijos Rocks.-At 5.30 p.m. we started for Alijos 
Rocks, running a line of deep- sea soundings en route, and developing 
a maximum depth of 2,165 fathoms. Reaching the rocks on the morn­
ing of March 2, several hauls of the trawl and dredge were made over 
a rough coralline and rocky bottom, which made sad havoc with the 
nets and yielded very few specimens. The hand lines were put over 
without results. Los Alijos, as they are usually called, are a group of 
rocks surmounting a volcanic elevation, and extend about half a mile 
north and south, and less than a quarter of a mile east and west. There 
are four rocks above water, the southernmost being 112 feet in height, 
the northern one 72 feet, and the other two but a few feet above the 
sea. There was quite an area over which the sea broke very heavily. 
The rocks are entirely barren, their vertical sides preventing the possi­
bility of landing, even if the surf permitted a near approach. The 
tops of the higher rocks were covered with sea birds. Traditions of a 
large seal rookery led us to the vain hope that the practically extinct 
sea elephant of the California coast might have survived in this re­
mote region. There was no sign of them, however, and in fact there 
were no rocks accessible to these animals that were not swept by every 
huge sea which constantly broke over them. The rocks are fast crumb­
ling away through the act,ion of the water. 

A.lijos Rocks to Clarion Island.-We left the Alijos at 10:30 a. m. for 
Clarion Island, carryiug the line of deep-sea soundings, which reached 
a maximum depth of 2,~80 fathoms, 170 miles from the rocks, nearly 
mid way between them and the island. An occasional petrel was seen, 
and tropical birds, boobies, etc., were of frequent occurrence. Scatter­
ing flying fish were ob8erved from time to time, where, in the summer, 
the surface is fairly alive with them. 

·The mountain peaks of Clarion Island were made at 9:30 on the morn­
ing of March 4, at a distance of 41 miles, and at 4 p. m. we anchored 
in Sulphur Bay. Collectors were landed to look over the ~round and 
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fishing parties sent out in boats. The naturalists with large parties 
detailed from the ship's company were out at daylight the following 
morning, and explorations both ashore and -afloat were vigorously 
prosecuted. It was virgin soil practically, and the results so important 
that we decided to remain another day. After the collectors had left 
the ship the next morning we got under way and spent between 7 and 
8 hours with trawl and dredge. Lava bowlders we:fe found strewn over 
the bottom, making it very difficult to haul the trawl or even the dredge. 
There was comparatively little life found, but such specimens as we 
Recured were of sufficient value to induce us to persevere. Returning 
to Sulphur Bay at 4:30 p. m., the collectors and fishing parties were 
taken on board, and a few minutes later we started for Socorro. 

Clarion Island is uninhabited, and from it8 isolated position almost 
unknown. It is a volcanic elevation about 6 miles in length, and from 
1 to 3 miles in width, rising from a depth of 2,000 fathoms to an altitude 
of 1,282 feet above the sea, and with minor peaks of 996 and 916 feet. 
The shores are steep and rockbound, ·with the exception of two open 
bays on the south side. Sulphur Bay, the westernmost, has fair anchor­
age, but the other has much foul ground, breakers extending beyond 
the outer points. A sand beach several ·hundred yards in length lies 
at the head of Sulphur Bay, but between it and deep water a rocky 
ledge, just below the surface or awash at low tide, causes a heavy surf 
and makes a landing there impracticable. Our boats landed on tb.e 
rocks inside of East Head, but the best landing was found in a small 
cove west of West Head, not more than half a mile from the anchorage. 

Fresh water was found in two small lagoons near the beach in Sul­
phur Bay, wllere thousands of sea birds lined tile shores, wading along 
the shallow margins or skimming lightly over the surface. Sir Ed· 
mund Belcher reported these lagoons · to be salt, and as fresh water was 
of the greatest importance in his day, and the first thing sought for in 
strange lands, there can be no doubt concerning the accuracy of his 
report. They are near the beach, but little above the sea level, and it 
may be possible that a southerly gale would force sufficient sea water 
into them to make the water brackish. That they are fresh for a con­
siderable portion of the year is evidenced by fresh-water algm and 
other forms. It rained quite heavily during the night of our arrival, 
and next morning small rock pools were seen, but a day or two of sun 
would evaporate them. 

The lower portions of the island are covered with lava bowlders, 
large and small, and between them is an impenetrable growth of cactus 
(prickly pear), through which a passage rriust be cut in order to reach 
the interior elevated plateaux. Quite large areas of these mesas were 
covered with a luxuriant growth of grass, and dense clumps of stunted 
bushes were seen here and there, which could be utilized as firewood 
in case of emergency. A vine was quite common, with blossoms resem­
bling the wild pea, and there were ~boqt half a dozen flowering plants, 

H. Mis. ~74-28 
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specimens of which were preserved. Both land and sea birds were 
very plentiful. Among the former were tlle raven, wren, snipe, stilt, 
dove, and owl. Sea birds literally covered the ground and bushes in 
certain localities, the man-of- war hawk, tropic birU, and three species 
of booby being the most numerous. A snake was seen on slJore, and 
one or two green turtles iu the surf, but noue were captured. Grass· 
hoppers, mosquitoes, and spiders were plentiful, and several species of 
the latter as well as many specimens of a species of lizard were secured. 

The waters around the island were swarming with fish, of which 4.6 
species were taken, 20 at least being edible, and several ·were seen that 
we failed to capture. Sharks abounded in great numbers, and when­
ever we lowered a boat from three to half a dozen were on hand to look 
it over and follow it. If a line, large or small, was thrown over from 
the rail they were ready to take it, and if by chance a Rmaller fish suc­
ceeded in capturing the bait there was a race between fishermen and 
shark for the prize, the latter getting his full share, including hooks 
aiHllines. Another EiOtuce of loss was attrilmtable to the fish them­
selves, several species having small mouths armed with powerful teeth, 
with which they snapped off the hooks when taking the bait. The 
method we found to be most successfnl was to fish in comparatively 
shoal water, where the bottom and the fish near by could be distinctly 
seen. Then by careful watching and dexterous manipulation of tlle 
line we were able in a great mea~mre to select our Rpecies. 

Leaving Sulphur Bay we steamed around the west end of the island, 
passing ·Monument Rock, a remarkable formation 200 feet in height. 
Its massive rectangular base is surmounted by a shaft, nearly square, 
composed of alternate strata of red and white rock. 

Clarion Island to Soco,rro Island.-Deep-sea soundings were continued, 
developing a depth of 2,012 fathoms 80 miles from the island, a little 
more than a third of the distance to Socorro. We made the latter 
island on the evening of the 7th, and steaming toward it under low 
speed during tile night, arrived in Braithwaite Bay soon after daylight, 
March 8. Tbe naturalists, with large pa.rties of volunteers and de­
tails from the crew, left the ship soon after we anchored~ some of them 
landing, others :fishing from boats and seining. 

Socorro is the largest island in the group, being about 91 miles in 
length anfl 8 in brea<ltll. The central peak reaches an elevation of 
3,707 feet, and its general features are identical with those of Clarion 
Island. We found uo fresh water except in small rock pools, the largest 
not exceeding a gallon, the result of recent rains, which would be 
evaporated l>y two or three days' exposure to the sun. Unmistakable 
evitlences of the existence of numbers of goa,ts were seen in tracks and 
beaten trails on every hand, but the animals themselves were not vis· 
il>le. Doubtless they were feeding in the vicinity of water, and visited 
the east end of the island only when heavy rains replenished the rock 
pools before mentioned sufficiently to furnish them a supply. The fer-
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tile areas in the elevated mesas are much greater in extent than those 
of Clarion Island, and were covered with an equally luxuriant growth 
of grass, affording excellent pasturage. The surface was smooth, and 
walking a _pleasure after toiling through the almost impassable region 
of bowlders and cactus on the lower levels. Dense clumps of bushes 
were frequently encountered, and in sheltered spots groves of cotton­
woods were seen, some of the trees reaching a height of 30 feet or more. 

The vine producing the bean on which Captain Col nett's men became 
so sick was seen in bloom. There were two specie~ of grass, and about 
half a dozen :flowering plants. "'\Ve saw no sea birds on tho island and 
very few on the wing, which was a surprise after our experience at 
Clarion. Six species of land birds were taken: a large red dove, ground 
robin, wren, hawk, thrush, and a night heron. Two species of lizards, 
from 4 to 7 inches in length, were the only reptiles seen. Flies, mos­
quitoes, and butterflies were found, but no beetles or spiders, both of 
which were plentiful on Clarion Island. 

Fisll were very plentiful, 44 species being taken, 14 of which were 
not found at Clarion; 30 were common to both of the islands, and 20 
species from each place were edible. Many of them were unknown to 
Professor Gilbert, and nearly all were new to me. Quite a number of 
chub mackerel were taken with hook and line at night by the aid of 
the submarine light; two or three other species that would not take the 
hook in the daytime were captured in the same manner. Humpbacked 
whales were constantly in sight during our stay at Clarion Island and 
Socorro, quite a number /of calves being seen at the latter place. 

Socorro Island to San Benedicto Island rtnd Cape San Lucas.-At 3:10 
a. m., March 10, we left Braithwaite Bay for San Benedicto Island, 
about 30 miles distant, directly on our rot1te to the Gulf of California. · 
The greatest depth, 1,635 fathoms, was found about midway between 
the islands. Anchoring off the east side of the latter at 9:45 a. m., the 
collectors were landed and a fishing party sent out. 

San Benedicto, like all others of the group, is of volcanic origin, about 
3 mile~ in length, one-half to three-quarters of a mile in width, and 975 
feet in height, irregular in form, concave on the east side, and, including 
the outlying rocks, convex on the west side. The southern end is the 
highest, and is the half of a volcanic cone composed of pumice stone, with 
an occasional mass of dark-red lava rock. The mountain has been sepa­
rated in the middle, the western half left standing, while the other por­
tion has entirely disappeared, exposing the interior of the crater. The 
il::iland has usually been reported as a harren rock. Its surface is irreg­
ular, and on the lower levels there is little vegetation; but there are 
elevated mesas on which a luxuriant growth of grass was found, the 
succulent "bunch" grass, so highly prized by stock men, and a rank, 
woody-stalked variety, growing from 3 to 5 feet high, and so thick that 
it was not an easy task to walk through it. Cactus is one of the chief 
1n·o!lncts of the islands of the group, yet it was not Qbserved on Saq 
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Benedicto. It may, however, exist in small quantities. There was neither 
wood, water, nor even a bush seen on the island; but it was the home 
of thousands of sea birds, man-of-war hawks and three or four species 
of booby being the most numerous. A raven and rock wren were the 
only land birds found ; and there were very few insects, grasshoppers 
and spiders being the only ones seen. Fish were abundant, the species 
being identical with those of Socorro. 

The sailing directions mention a small shingle beach as the best land­
ing, but other portions of the island are inaccessible from it, so our col­
lectors landed on the· rocks north of the beach at the foot of the bluff, 
from which point they had free access to the plateaus on either band. 
\Vhales, old and young, were constantly in sight near the island. The 
collectors returning at 2 p.m., we got under way for the Gulf of Califor­
nia and carried our line of soundings to the vicinity of Cape San Lucas, 
the greatest depth, 1,807 fathoms, being found 22 miles from the island. 

Hydrographic conclusions .-Reports of islands, rocks, and reefs in the 
regions recently traversed by the Albatross have been current from time 
immemorial. The U. S; S. Narragansett's investigations resulted in 
their being expunged from the charts, but she gave us no information 
regarding the contour of the ocean bed, which is really the only sure 
method of deciding the existence or non-existence of submarine eleva­
tions. This gap has been filled by the soundings of the Albatross, 
which prove definitely that these vigias do not exist in the positions 
assigned them. 

Another important problem has been solved. The chain of islands 
commencing with GuadelOU})e and extending to Los Alijos aiHl theRe­
villa Gigedo group have been considered as a submerged mountain 
range, extending parallel with the peninsula, connected with it by a 
submarine ridge at one extremity and, previous to the submergence, 
inclosing a gulf similar to the Gulf of California. The Albatross sound­
ings not only snow this to be au · error, but demonstrate the fact that 
the several islands are isolated volcanic elevations entirely independent 
of the continent and of each other, the sea reaching its normal depth 
between each of them, and also between them and the peninsula. 

La Paz to San Josef Island.-We entered the gulf on the evening of 
March 11 and arrived at Pichilingue Bay, the United States coaling 
station, at 11:24 a. m. the following day. An officer was sent to La Paz 
to call on the United States consul, Mr. James Viosca, and the following 
morning I visited him and with him made official calls on the military 
governor and captain of the port. A lighter was towed from town by 
the steam cutter, and the work of coaling commenced immediately on 
our arriva,l. We finished coaling on the afternoon of the 15th, having 
taken on board 90 tons. 

Getting under way at 7:30 on the morning of the 16th, we steamed to 
the northward through La Paz Bay, and at 11:03 cast the trawl in112 
fathoms, green mud, Balleiias Island bearin~ E. by S. (magnetic) 4 miles. 
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There were but few specimens taken, antl the tow net demonstrated 
the entire absence of life on the surface. 

The trawl was cast again at 1:26 p.m. in 211 fathoms, mid way between 
Espiritu Santo and San Josef Islan<ls, and as in the _previous haul few 
specimens were taken. Tlle lead rope was loaded with seaweed having 
the offensive odor of decaying organic matter. The character of the 
bottom in this region is represented as rocky by the Hydrographic Office 
chart, and judging by the appearance of the arming on thA lead, which 
was indented without bringing up a specimen, we would have confirmed 
it, but the trawl showed a perfectly ~mooth bottom, and the presence in 
the net of two or three small pieces of compact sand revealed the true 
nature of the soil. Another haul of the trawl was made in 40 fathoms, 
saud and broken shells, between San Josef Island and the mainland, 
in -which the same offensive weed was found and very little else. The 
tow net showed an almost total absence of life on the surface. 

Arriving oft' Salinas Point, San Josef Island, at 4:40, we landed a 
:fishing party, which made several hauls with the seine while the ship 
was engaged in dredging. The oyster dreuge was used, and outside of 
20 fathoms very few mollusca were found, but in from 10 to 12 fathoms 
the ground was literally covered with living and <lead shells, having a 
sprinkling of pearl oysters among them. At 5:50 p. m. we came to for 
the night in Sallnas anchorage, the fishing party returning a few min­
utes later. 

Getting under way at day light the following morning, we steamed to 
the entrance of a salt-water lagoon, near the northwest end of the island, 
which we were informed in La Paz was the best place on tile west side 
of tile gulf tor oysters. Two l.JOats were sent in charge of Professor Gil­
bert to investigate the matter, and returned in about 2 hours. bringing 
specimens of mangrove oysters. These have small, round shells, with 
fluted edges, and are very salt and bitter, with a slight coppery taste. 
While they might be considered edible, they are inferior to the poorest 
wild oysters on the Atlantic coast. The temperature of surface and 
bottom was 71°; specific gravity, 1.02776!, a little above the average of 
sea water. 

San Josef Island to Carmen Island.-Continuing our course to the 
northward, a haul of the trawl was made at 12:30 p.m. in 362 fathoms, 
green mud. 'l1he bottom was very soft, the net tak-ing in an enormous 
load of mud, which required much time and patience to getridofbefore 
it could be landed. 'l1here was a large number of deep-sea cusk taken, 
the ha.ul being remarkable for the absence of other forms of life usually 
found at that depth. 

A.t 7:15p.m. we anchored in Salinas Bn.y, Carmen Island, which is 
an excellent harbor during northerly winds, although open to the south­
ward. The submarine electric light was put over during the evening, 
attracting a school of mackerel. Quite a large number were taken with 
hook and line, but their flesh was found to be dry and lacking in flavor. 
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Seining and fishing parties were sent at daylight next morning with 
the expectation of finding rich working ground, but to our surprise 
very little life was found in the pay. Scattering specimens only were 
taken in the seine, and the line fishermen met with no success. Long­
shelled oysters have been reported, but we found none, and the inhabi­
tants knew nothing of their existence. 

Carmen Island is justly celebrated for its salt pond, which is one of 
the most remarkable formations of its kind on the continent and is 
profital.Jly worked nothwithstanding high freights to San Francisco 
and the duty imposed by the United States Government. The pond is 
oblong in form, covering an area ·of about 5 square miles, its nearest 
approach to the sea being a third of a mile. It bas no surface con­
nection with the gulf, but at high tide sufficient water percolates 
through the sand and shingle barrier to maintain the general lev.ei. 
Standing on the shores one sees before him a solid mass of pure white 
salt, its myriads of shining crystals glistening like a field of diamonds 
under the rays of a semi-tropical sun. The salt is deposited in strata 
from 4 to 6 inches in thickness at the surface, increasing to 12 inches 
at 15 feet, the greatest depth to which the bed bas been examined. 
Between the strata are spaces of 1 to 2 inches, filled with water and 
black mud, which is doubtless the earthy impurity precipitated during 
the process of evaporation. The method of collecting the salt is sim­
ple and inexpensive. Men with crowbars break from the surface 
pieces of convenient size, which are loaded into mule carts, transported 
to the shore, and piled in large masses to dry, after which it is ready 
for shipment. The space from which salt is taken fills with water, and 
the process of evaporation begins at once, a few weeks only being re­
quired to replace the quantity extracted. In fact, so rapid is the work 
of reproduction earried on under the cloudless skies of the gulf that, 
although thousands of tons are removed annually, a small portion only 
of the surface is ever disturbed. 

Carmen Island to Conception Ba.y and Guaymas.-We were under way 
at 3:10 p. m., and an hour later cast the trawl in 306 fathoms, soft green 
mud. An enormous load of mud was brought up in which was found 
quite a number of deep-sea cusk, but no other life. It bad the same 
o.fl'ensiYe odor before mentioned. 

At da;ylight the following morning, Mareh 19, we entered Conception 
Bay, and at 7:15 anchored off the north part of Coyote Bay. Seining 
and fishing parties were sent out among the islands, but fish were scarce 
and the few seen about the rocks would not take the hook. The region 
was so unpromising that we got under way at 1:45 p. m. for Mulege, 
anchoring oft' that place at 2:50. A seining party met with good suc­
cess in the mouth of the river, returning with a boat load of :fine fish 
of various species. It was the first. place on the west shores of the 
gulf where we found fish in large numbers, and the Mulege River being 
the only fresh water encountered the natural inference was that fish 
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would be found iu quantities only at or near the mouths of streams. 
J_;eaving Mulege at 2:05 a. m. on the 20th, a line of soundings, serial 
temperatures, and specific gravities was run across the gulf. The trawl 
and surface net were put over at two stations in 857 fathoms and1,005 
fathoms, and the submarine electric light was used with success during 
the evening. , 

Cape Haro light was sighted at dark, and at 11:20 p. m. we came to 
in the outer anchorage of Guaymas, moving to the inner harbor on the 
morning of the 21st. We were boarded by the captain of the port.soon 
a(ter anchoring, and an hour later by the United States consul, Mr. 
Alex. Willard, who l1as ably represented the Government at that port 
for 22 years. A large mail awaited our arrival. Official visits were 
exchanged with the military governor, prefect, and others, al1 of whom 
expressed great interest in our work, and a desire to assist us in every 
way possible. The naturalists were busy about the shores of the bay 
during our stay in port, adding a number of species to our list of fishes, 
several varieties being procured from local fishermen and from the 
market. 

Guaymas to the mouth of the Colorado River.-We left Guaymas at 7:40 
a.m., March 23, steaming to the northward, and at 2 p. m. a llaul of 
the trawl was made in 71 fathoms, gray sand, 16 miles WN,V. (mag­
netic) from San Pedro Nolasco Island. Three more hauls were made 
during the afternoon at intervals of one to two llours over the S<:tme 
character of bottom, the depths decreasiug to 14 fathoms. Tiley were 
all very rich in the number and variety of fish taken, and other forms 
were more plentiful than on the western slrores. 

A sounding, serial temperatures, and specific gravities were taken in 
the channel between Estaban and Tiburon Islands in 8!) fathoms, and 
at 5:30 a. m., March 24, the observations were repeated in 145 fathoms, 
Rock Point, Augel de la Guardia Island bearing WSW. i W. (mag­
netic), 18.5 miles distant. A successful haul of the trawl was made at 
the last station, followed by seven casts during the day, the last one 
being off George Island, where at 9.30 p. m. we anchored in 13 fath­
oms, the south end bearing NE.! E. (magnetic), about a mile distant. 
Collectors and fishing parties left for the island at daylight, returning 
at 8:50 with a few fish and sea birds. The fishermen were more suc­
cessful on board, having taken a large number of squeteague and a 
species of sea bass, an excellent fish weighing from 60 to 160 pounds, 
besides other species with which I was not familiar. The island was 
found to be a barren, guano-covered rock, on which w~re many sea birds 
and a rookery of sea lions. 

Getting under way on the return of the boats, we steamed across 
George's Bay, anchoring at 11:25 a. m. off the entrance to a lagoon, 
Rocky Point bearing WNW. ~ W. (magnetic), 6 miles. A seiniug 
party was sent in, hut returned se\'eral hours later, much disappointed 
at the barrenness of the region. We were more successful on board 
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ship, however, many fine fish having been taken, the species identical 
with those of George Island. The entrance to the lagoon is hidden at 
the distance of a few miles by low rocky ledges nearly awash at high 
water, the channel lying between them and the shore. Our boats found 
no difficulty in crossing the bar at half tide. We were under way 
again at 3:15 p. ro., steaming to the northward. Four hauls of the 
trawl were made during the evening, the surface net being put over at 
each cast, and at 9 p.m. we came to in 19 fathoms for the night. We 
were in the open gulf with no immediate protection by land, yet the sea 
was perfectly smooth and the vessel as quiet as though she bad been 
securely moored in the snuggest harbor in the gulf. 

It was foggy from 2 to 4 a.m., on the 26th, with drizzling rain, and 
the land was obscured at daylight, but we felt our way with the lead, 
finally anchoring at 7:20a.m. 3~ miles below Shoal Point. Collectors 
and seining parties were sent on shore, returning at 1 p.m. with a few 
birds and fish, but they reported the region almost barren of life. We 
were under way again at 3 p. m., made three hauls of the trawl over a 
clean, sand bottom with but little life, and at 4:55 anchored in 11 fath· 
oms, Direction Hill bearing N. W. i N., 7.5 miles distant. Trial lines 
were put over, and large numbers of squeteague and sea bass were 
taken. The former averaged about 10 pounds in weight, and the latter 
ranged from 70 to 150 pounds. So many were taken that I was obliged 
to put a stop to the fishing. A gill net was set during the evening, but 
was soon wrecked by a shark which dashed in to secure a squeteague 
already enmeshed. Sharks and dogfish were found throughout the 
gulf in sufficient numbers to make gill-net fishing impracticable. The 
region about our anchorage was examined with a view of detecting the 
presence of shad, but the seine, beam trawl, and gill net failed to capture 
a single specimen. 

Colorado River to Guaymas.-The fishermen having returned to the 
ship, we got under way at 3:20 on the morning of the 27th and steamed 
to the southward in the direction of Consag Rock, taking soundings, 
serial temperatures, and specific gravities at intervals of 8 or 10 !Diles. 
The results will be found in the table accompanying this report. Arriv­
ing off the rock at 7 a. m., three hauls of the trawl were made in 
the vicinity, while the naturalists were examining the shores. A soft, 
gray mud filleu the trawl net to such an extent that much time was con­
sumed in landing it after some of the hauls. The naturalists found but 
little life on or near the rocks, and the fish paid absolutely no attention 
to a baited book. Consag Rock is conical in form, entirely barren, and 
is the resort of sea birds and sea lions. 

At 8:30 we steamed to th_e southward, taking an occasional haul of 
the trawl, the mud of the bottom becoming softer and more barren as 
we approached the western shore. An excellent anchorage in 7 fathoms 
was reached at 6:15p.m. off the south side _of San Luis Island. The 
western portion of the island is composed of dark-red lava rock, while 
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its sea face and the large rock to the eastward_ of it are solid masses of 
pumice-stone. Large numbers of sea lions were seen on the rocks to 
the uorth ward of our anchorage, and whales and porpoises were plenti­
ful, but the latter seemed very wild. The collectors were out at daylight 
the following morning, returning at 8:10 with fish, turtles, etc. Three 
sea lions were brought in and skinned, and two skeletons prepared. 
As soon as the boats were hoisted we steamed into Willard Bay and 
anchored at 10:35 a.m. in 6 fathoms, sand and mud. Fishing parties 
and shore collectors left as soon as the anchor was down. 

Willard Bay is not shown on the gulf chart, and as it is a safe anchor­
age, entirely protected from all winds except from the southward, and 
partially protected even in that direction, we made a reconnoissance of 
it during the day, which is sufficiently accurate for purposes of naviga­
tion. The position of the observation spot is reliable, having been 
located by equal altitudes of the sun for longitude, and ex-meridian and 
meridian altitudes for latitude, the artificial horizon being used. The 
lagoon mentioned in Hydrographic Notice No. 6, 1889, is a bay opening 
to the sea north of the island forming the north and east sides of Wil­
lard Bay, the two being connected by a narrow channel through which 
boats can pass at half tide. It was dry at low water. The seining par­
ties were fairly successful, and the line fishermen found many fish about 
the rocks, but they would not take a hook. The collectors were out 
again at daylight on the 29th, returning at 9 a.m., when .we got under 
way, skirted the southern shores of San Luis Gonzales Bay to Cape 
Final, thence across Ballenas Channel to Pnenta Refugio, Angel de la 
Guardia Island, where we arrived at 3:15 p. m. and an~hored in 7! 
fathoms. 

The sailing directions mention Puenta Refugio as being noted for 
iguanas and rattlesnakes. We saw none of the former, but found many 
lizards on the low land near the bay, the specimens procured measuring 
from 14 to 18 inches in length. It was early in the season for rattle­
snakes, yet two were captured near the beach. The collectors returned 
at 5 p.m. with a variety of shoal-water specimens and a couple of seals, 
besides the lizards and rattlesnakes bef<;>re mentioned. Whales were in 
sight most of the day, and about noon we passed within a mile or two 
of a dead one, on which thousands of birds were feasting. Getting 
nuder way, at 5:25 we steamed out of the eastern entrance en route for 
Guaymas. Puefl.ta Refugio is an excellent harbor, entirely protected 
except from northerly and easterly winds, and Granite Island affords 
partial protec~ion in that direction. The latter island, as its name 
implies, is a solid mass of excellent granite. 

At 12:30 a. m., March 30, we entered the channel between Tiburon and 
Han Estaban Islands, doubled Cape Haro at 3 p. m., and came to in the 
inner harbor of Guaymas at 3:55p.m. The U ni.ted States consul visited 
the ship, and in the evening General Julio M. Cervantes, military gov­
ernor, with a large number of gentlemen, came on board and examined 
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specimens, apparatus, and the vessel itself. They were particularly in­
terested in our explorations in the gulf, aud examined tue various spec­
iniens with great interest, expressing surprise at the variety of warine 
fauna which they had never seen nor heard of before. · The submarine 
electric light attracted much attention. 

Guayn2as to Gape San Lucas; study of oyster beds.-'rhe naturalists 
were out at daylight on the 31st. returning at 7 a.m., aud half an honr 
Jater we left the harbor for the oyster grounds about the Yaqui River. 
At 9:45 a haul of the trawl was made in 20 fathoms, mud, and an hour 
later we came to oft' the entrance to Algodones Lagoon, fro in which most 
of the oysters sold in the Guaymas market are obtained. There was 
about 5 feet of water ou the bar at low tide, and from 5 to 20 feet in the 
lagoon. Tlle temperature of the water was 69° F., specific gravity 
1.026508. . 

Oysters of excellent quality were found in abundance on banks, and 
in clusters scattered about the bottom, which was composed of sand aud 
mud, most of them being exposed at ordinary low water, and all of them 
at spring tides. The oysters were about the size of those fouud in 
Chesapeake Bay, perhaps a little smaller, plump, and fat, of excellent 
flavor, and compared favorably with the wild Raccoon oysters of the 
Atlantic Coast. Indians collect them by hand, transport them to Guay­
mas in canoes, and sell them for $1 per 1,000. 

San Juan Lagoon lies between Algodones and the Yaqui River. The 
depth of water is about the same, the temperature 70° F., and specific 
gravity 1.026808; bottom, sand and mud The beds were more exten­
sive than at Algodones, and the oysters ran about the same size, but 
were not so fat or of as fiue a flavor. 

An examination of the Yaqui River was m!lde on the afternoon of 
Aprill. Fresh water extended to the bar and flowed into the gulf in 
large volumes. There were no indications of oysters inside of the bar, 
not even dead shells. Myria<ls of sea birds were gathered on the beaches 
and extensive saml bars. A couple of Indian fishermen anchored in 
the brackish water just outside of the bar and, with the crudest fishing 
gear, in less than 2 hours, loaded their canoe with jewfish and large 
sea bass. Trial lines were put over from the ship at her anchorages off 
the lagoons and river mouth, taking many catfish. The coll~ctors 

returned at 5:15 p. m., when we got under way and steamed to the 
south ward, anchoring at 8:53 a.. m., the following day., off a lagoon or 
estero, about 3 miles north of Rio del Fuerte. Fish were found in great 
abundance, l3queteague, Spanish mackerel, and mullet being among the 
most numerous. 

The naturalists returned to the ship at 4 p. m., and the time allotted 
for explorations in the gulf having expired, we got under way tor La 
Paz, where we arrived at 8:30 on the morning of April 3. The United 
States consul visited the ship, and with him I called on the military 
governor, who, with his staff, returned the visit during the afternoon. 
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The ship was thrown •open to visitors and large numbers availed them­
selves of the opportunity to see a vessel of which they had heard so 
much. 'Ve left the harbor at 6:15 the following morning with two coal 
lighters in tow, arriving in Pichilinque Bay at 7:40. Coaling com­
menced soon after anll continued with slight interruptions until the 
morning of April 6, when we had received 95 tons, sufficient for the 
return trip to San Francisco. Getting under way at 9:05, we returned 
the lighters to La Paz, made :final preparations for sea, and left the 
harbor at 1:25 p. m. for Cape San Lucas, arriving at 12:10 p.m. the fol­
lowing day. Fishing and seining parties went out as usual, returning 
at 4 p. m., having met with little success. A few fish were taken with 
the seine, and great numbers were seen around the Frailes, but they 
refused the hook. The run from La Paz to Cape San Lucas was made 
with one boiler, using the coal recently taken from the naval station 
at Pichilinque Bay, and although the sea was 8mooth we found it im­
possible to make more than six or seven knots an hour. This speed 
would have been reduced to four or :five knots after reaching the 
Pacific, with the coast winds and swell to contend with, so time being· 
an important element, we lighted all :fires for the :first time since our 
arrival in Bahia, December 19, 1887. 

Gape San Lucas to San Francisco.-We left San Lucas Bay at 4:20 p. 
m., and encountered a moderate head wind and sea after rounding the 
Frailes into the Pacific. Two hauls of the trawl were made off the en­
trance to Magdalena Bay the following morning in 31 and 47 fathoms, 
and at 12:46 p. m. we anchored in l\ian-of-War Cove, off the village of 
Magdalena. The collectors went out at once, returning at dark fairly 
successful, although the variety of :fish was not so great as we were led 
to expect from various reports. Information was received that excellent 
oysters could be found in the bay, but on investigation it was ascer­
tained that they were the mangrove oysters, growing about 40 miles to 
the northward, near Boca del Soledad. 

The collectors were out at daylight on the 9th, and at 1 p. m. we got 
under way, picked up one of our seining parties, and made several hauls 
of the trawl, in which many :flounders and · other species of fish were 
taken, finally anchoring again at 4:30. · The collectors returned an hour 
later after a successful day's work, when we got under way and pro­
ceeded to sea. The U. S. Coast Survey steamer Gedney, en route from 
the Atlantic to San Francisco, was sighted as we left the bay. Moderate 
head winds and sea,s were encountered during the night and following 
day. Three hauls of the trawl were made in 74, 58, and 184 fathoms. 

At 7:15a.m., on the 11th, we anchored in San Bartolome Bay, where 
we found the U. S. S. Ranger, which had arrived from San Diego the 
previous evening. Fishing and seining parties were sent out during 
the day, but met with indifferent success, although the bay is reported 
to be an excellent fishing ground. The officers and crew of the Ranger 
made three hauls of the seine, the first being practically a water haul, 
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the second resulting in the capture of a half-dozen green turtles and a 
few fish, the third aud last haul surprising all hands by bringing hl163 
green ttutles, some of them of enormous size, besides two or three dozen 
fish of various species. 

Seining parties were out at daylight on the 12th, returning at 8 a.m. 
The Rangu left the harbor at 5, and at 8:50 the Albatross got under 
way, steamed through Dewey Channel, and at 1:30 p. m. came to in an 
open bay to the north ward of Marro Redondo, Cerros. Island. Shore 
collectors and a seining party left the ship, returning at 3:45, when we 
got under way for San Quentin. The usual coast wind and swell were 
~countered during the night, and at 11:30 the following morning we 
anchored off Entrada Point. A seining party was sent into the bay, 
and hand lines were put over the rail, taking large numbers of smelt, 
some of them measuring 14 inches in length. The boats returned at 
3:55, and we left immediately for San Martin Island, anchoring off 
Hassler Cove at 5:50. A seining party left the ship, returning at 7:45, 
after several successful hauls on the beach. We left San Martin at 8 
p. m. and steamed to the northward during the night. The dry~ clear 
weather of the Southern Peninsula and Gulf of California was suc­
ceeded by frequent squalls and drizzling rain, which continued at inter­
vals until meridian on the 14th, when we passed Los Coronados, and at 
2:45p.m. arrived in the harbor of San Diego. 

The Coast Survey steamer Gedney arrived on the morning of the 
17th. Mr. C. H. Townsend left for a trip to the mountain regions of 
the peninsula of Lower California, and on the following day Prof. C. 
H. Gilbert and Mr. A. B. Alexander left t:Q.e ship under orders from the 
Oommissioner to proceed to Yuma, and from that place as a base, to 
make explorations in the Colorado and Gila Rivers for the purpose of 
ascertaining the existence of shad in those streams. Th~ specimens 
taken during the winter's cruise were shipped through the Quartermas­
ter's Department, U. S. Army, to the Fish Commission in Washington. 
We remained in San Diego several days to paint ship and attend to other 
work that could be advantageously executed in that excellent harbor. 

COASTS OF WASHINGTON AND OREGON. 

Preparations for the cruise. -At 3:45p.m., April 22, we left San Diego 
for San Francisco, arriving at 2:10 a. m. on the 25th, after a moderately 
smooth and uneventful trip. The Russian corvette Kreysser and Coast 
Survey steamers Hassler and Gedney were lying i_n port, and joined this 
vessel in dressing ship in honor of the centemiial of Washington's 
inauguration on the\ 30th of April. The Kreysser fired a -national salute 
of 21 guns at meridian. 

Senators Hale and Allison visited the ship May 8, and inspected her 
quarters with a view to accepting her services for the purpose of trans­
porting to Sitka the Senate committee, of which Senator Hoar was 
chairman. They seemed favorably impressed with the vessel and prom­
ised to report to the committee at once. 
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Tile Albatross remained at anchor, the crew being busily engaged in 
giving her a general overhauling, until the afternoon of the 9th, when 
we got under way and steamed to the U. S. light-house station, where, 
through the politeness of the inspector, Commander Nicoll Ludlow, U. 
S. Navy, we were allowed to stow a number of spare articles, which we 
were desirous of getting out of the yessel in order to give us a much­
desired increase of room in the holds. From the light-house station 
we went to the Union Iron Works to put new boilers, just received 
from the Herreshoff Manufacturing Company, in the gig a~d cutter; to 
dock and paint the ship's bottom, and make necessary repairs which 
could not be effected by our own crtw. 

The Senate committee formally accepted the services of the vessel on 
May 11 to take them to Sitka. It was stipulated that we would meet 
them at Victoria., British Columbia, on May 28, and return to Seattle or 
Tacoma J nne 7, the committee to pay the expenses of the trip. The early 
departure of the vessel in order to reach Victoria at the appointed time 
necessitated the utmost dispatch in our preparations for sea. She was 
docked and painted on the 14th and 15th. Paymaster's stores were re­
ceived from Mare Island on the 18th, and the installation of new boilers 
in the steam cutters was completed the same evening. Other repairs 
were sufficiently advanced for our own men to complete them. We left 
the iron works at high tide on the 19th, anchoring in the harbor until 
the following morning, when we went to the wharf, took on board 69~ 
tons of coal besides various stores, and at 5 p. m. anchored in the 
stream. Professor Gilbert and Mr. Alexander returned to the ship on 
the 21st from their expedition up the Colorado and Gila Rivers. 

San Franc·isco to Seattle.-We were ready for sea on the morning of 
the 21st, and at 12:50 p. m. got under way and left the harbor en route 
for Departure Bay, British Columbia. Passing Point Bonita at 2 p.m. we 
reached Point Reyes at 6:27, the wind and sea increasing until at mid­
night there was a moderate gale from NW., with a heavy head sea. T!Jis 
moderated during the22d and 23d, and on the 24th the wind was light and 
variable, with a smooth sea.. We passed the Columbia River duriug tile 
forenoon of the 24th, and at 12:30 a.m on the 25th doubled Cape Flat­
tery and entered the Straits of Juan de Fuca. The weather was over­
cast and foggy, lighting up at inte.rvals until 4 a. m., and then a dense 
fog shut down till 7 a. m., wbeu we ran out of it and bad clear, pleasant 
weather during the remainder of the day. Passing Race Island light 
at 6:10, we steamed through Haro Strait, Swanson Channel, Active 
Pass, and the Gulf of Georgia, arriving at Departure Bay at 2:25 p. m. 
Going to the wharf at 3:15 we commenced coaling at once. Work was 
resumed at 5:30 the following morning, and we left the wharf at 3:15 
p. m., having received 144! tons. Leaving the harbor half an hour 
later we entered Active Pass at 9:17, and at 10 anchored in 10 fathoms 
in Miners' Bay. The weather was overcast at midnight, with moderate 
southerly winds and frequent sl!owers of rain. We were Jinder way at 
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4:15, and at 8:10 a. m. anchored off' the steamer wharf in the outer 
harbor of Victoria. An officer was sent to call on the U. S. consul, 
who visited the ship at 10:30 a. m. 

Final preparations were made, and at 4 p. m. the vessel was ready 
for sea. Tbe Senate committee arrived at 6 p. m., and when called 
upon informed us that it bad become necessary to change tlwir plans 
and abam~on the contemplated trip to Alaska. Having nothing further 
to detain us we left Victoria at 5:30 on the morning of the 29th and 
anchored in Port Townsend at 9:45, when inquiries were made concern­
ing supplies ordered to meet us there, but they bad not arrived. We 
went to Seattle the following morning and remained until June 6, wait­
ing for alcohol, making some repairs ir;t the engineer's department, and 
attending to other matters which were left unfinished on our hurried 
departure from San Francisco. The consignment of alcohol failing to 
arrive, a small quantity was purchased in open market, and we left 
port for a cruise off the coasts of Oregon and Washington Territory. 
We called at Port Townsend on our way down the sound to get a dory 
for fishing purposes, but could find none for sale. 

Coast of Washington.-Getting under way from the latter place at 
11:30 a. m., we entered the Straits of Juan de Fuca an hour later, en­
countering a fresh head wind and chopping sea, which reduced the 
speed considerably, as we were using only one boiler. We passed 
Cape Flattery at 10 p. m. and, although the wind had moderated, a 
heavy swell still rolled in from the westward, knocking the ship about 
uncomfortably, our course placing her in the trough of the sea. 

At 9:10a.m. on the 7th we cast the trawl in 48 fathoms on the bank off 
Shoal water Bay, and spent the remainder of the day in exploring the bay, 
the beam trawl, trawl line, and hand lines being used. Flounders and 
red rock-cod were the principal fish taken and they were fairly abun­
dant, although not sufficiently so to warrant an attempt to take them on 
a large scale. Scattering dogfish and skates were taken on the trawl line 
and many of the baits were covered by starfish. Whales were seen on 
the bank during the day. 

Coast of Oregon.-At 4 p. m. we started to the southward, passed 
within range of Cape Disappointment and Tillamook Lights, and at 
3:18 a. m., on the 8th, were abreast of Yaquina Light. Taking our de­
parture from the point, we ran for Heceta Bauk, where we arriYed at 
8:50 and sounded in 46 fathoms, rocky bottom. A trawl line was set and 
the beam trawl put over, but it caught on the rocky bottom and wrer.ked 
the net. The tangles being substituted, several hauls were made, 
bringing up gorgonian corals, sponges, bryozoans, crinoids, pennatulas, 
ophiurans, starfish, sea-urchins, etc., which indicated live bottom, In 
addition to the trawl line, which was set as soon as we reached the bauk, 
trial lines were used from the ship at intervals, and boats were auchore<l 
at different parts of the bank, from which hand lines were used. 1-Dach 
method wa.B fa"irly stwoessfu1, large numbers of red rock-eo(i and orange 
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rock-cod being taken, besides scattering specimens of yellow-tails, dog­
fish, etc. The red rock-cocl are plentiful, atHl a well-conducted fishing 
vessel conl<l take them in large numbers. 

Leaving the bank at dark, a line of soundings was run to Yaquina 
Head, developing a maximum depth of 78 fathoms. At 6.55, on the 
morning of the 9th, we cast the trawl in 28 fathoms, fine geay sand, Ya­
quina Head bearing east (magnetic) 27 miles, seven species of flounders 
being taken, besides crabs, sheanps, etc. A. fishing party was sent out 
in a boat, but met with no success. \Ve then steamed off shore, keep­
ing the light-house on the same bearing, east (magnetic), and repeated 
the trials in 43 fathoms, coarse gray sand, taking large numbers of 
flounders in the trawl, the line fisllermen being equally successfo.l with 
orange rock-cod. Wind and sea increased during th13 morning, finally 
becoming too rough for boat work, so to utilize the time we ran in and 
anchored under Yaquina Head, where the ship was partially protected, 
and sent a fishing party out in a boat to examine the shore line to leeward 
of the rocks. The party returned after several hours' work without a 
fish, and no better success attended the use of hand lines on board ship. 

Leaving our anchorage at 2:30 p.m., we made two hauls of the trawl 
in 38 and 77 fathoms, the trial lines being put over at the former sta­
tion without result. The trawl was landed on deck at 8 p. m., and we 
t.ben started for Tillamook Rock, our next point fo~ investigation. The 
wind and sea were so heavy that we did not reach tlu~ rock till 10:20' 
the following morning, and then it was too rough for boat work; in 
fact, the indications were so unfavorable that we ran for Astoria, where 
we anchored at 3 p.m. tlw same day. \Ve learned on oar arrival of the 
burning of the business portion of Seattle, the fire having· occurred on 
the afternoon of the 6th, a· few hours after we left the harbor. 

The light-house steamer Manzanita made an ineffectual attempt to 
land supplies at Tillamook on the 11th, and left the harbor again at 
3:30a.m., June 13, in company with this vessel. Arriving at the rock, 
the former made fast to her moorings and commenced landing supplies 
for the light-house, while we set a trawl line across the channel inside 
of the rock, made three hauls of the trawl, and used the hand lines 
from the rail. The trawl line, with 700 baited hooks, remained on the 
bottom four bonrs, taking one halibut and one large skate. nfany of 
the hooks were covered by large starfish, but the majority of the baits 
remained untouched. Three halibut and a ground shark were taken 
with hand lines from the 1llanzanita while lying at her moorings. 
Specimens taken with the beam trawl included eight species of floun­
ders, hake, tomcod, scul11ins, shrimp, smelt, crabs, an octopus, etc., while 
a few red rockfish were caught with the trial lines. 

\Ve left Tillamook at 11:15 a. m. for Cape Flattery. Three hauls of 
the trawl were made during the afternoon in 46, 27, aud 55 fathoms be­
tween the rock and Cape Disappointment, the character of the fanna 
being- similar to t.llat found otl' Tillamook in the same depths. Trial 
lines were put over at each station without result. 
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Coast of Washington.-A sudden and marked change in the color of 
the water was observed after we passed Cape Disappointment, the light 
green of the region off Columbia River giving place to a dark olive­
browii strongly resembling the cypress water of the Virginia and Caro­
lina swamps. It became somewhat lighter as we approached the coast 
near Cape Flattery, but oft:' shore and on the banks f'Outh of Vancou­
ver Island it still retained the peculiar tint described, which seemed to 
indicate its northern origin. 

The weather became overcast and misty after dark, and at midnight 
we were envel_oped in a dense fog, through which we groped our way 
to the halibut bank off Cape Flattery, where, at 10:27 a. m., on the 14th, 
we sounded in 31 fathoms, gravel and broken shells, and set a trawl 
line. Trial lines were put over the side whenever the vessel was lying 
still, taking several red rock-cod and a halibut weighing 93 phunds. 
The trawl line was allowed to remain on the bottom about 3hours, taking 
8 halibut, 10 red rock-cod, 1 cultus-cod, and a few scattering specimens 
of other fish. This result, considering that the line was set without 
previous trials, indicated the presence of large numbe.rs of halibut and 
rock-cod and very few dogfish, only 3 or 4 having been taken. 

The boats returned at 2 p. m. and, the fog being still very thick, we 
felt our way into Neeah Bay for a harbor, intending to continue our 
work as soon as the weather favored us. The 15th brought no improve­
ment, the indications being so unpromising that we considered it ad­
visable to return to the sound, and leaving our anchorage at 4.20 a.m. 
we arrived at Port Townsend at 2 p. m., where we found a quantity of 
supplies awaiting us. After taking tlJem on board we steamed to 
Seattle, where we arrived at 6:40 p. m. The city front presented a 
most desolate appearance, nearly 100 acres having been burned over. 
The hundreds of busy men seen clearing the wreck next morning, 
preparatory to rebuilding, is an evidence of the push and enterprise 
of tlJe people of this young and promising city. 

We remained at anchor until the afternoon of the 18th, when we got. 
under way and made a couple of hauls of the trawl in 82 and 135 fath­
oms off Dwamish Head. Among the specimens taken were s-everal 
chimmras, three species of flounders, hake, skate, starfish, sea-anemoces, 
shrimp, shells, etc., none of them in large numbers. Having finished 
dredging we anchored _ off Point Orchard and sent out a seining party, 
but they met with indifferent success. Fishing and seining parties were 
away during the forenoon of the 19th, and at Meridian we got under 
way and returned to Seattle. 

A consignment of 6 barrels of alcohol reached Port Townsend, and 
on receiving information of its arrival we went there immediately aud 
took it on board, intending to make a short cruise off the coast before 
going to the mines for coal. We were detained by unfavorable weather 
until 10:50 a. m., on t4e 27th, when we got under way and proceeded 
to sea. ., , 
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Passing Cape Flattery at 10 p. m., we steamed offshore until 7:45 
a. m. on the 28th, when the trawl was cast in 760 fathoms, green mud. 
A heavy westerly swell caused the ship to tumble about so much that 
it was difficult to carry on our work, and finally resulted in parting 
the bridle stops, causing the net to come up tail first, and practically 
empty. There were, however, a few pennatulas, starfish, holothurians, 
etc., adhering to the net. Four more hauls were made during the day 
in 6:36, 685, 584, and 477 fathoms, the bottom being uniformly of green 
mud. The wind and sea increased with heavy rain squalls, making it 
necessary to use the small trawl the latter part of the day, the weather 
being too boisterous to handle the large one with safety. The results 
were very satisfactory and, it being practically new ground, many un­
recognized specimens were taken besides others that were familiar, 
among them being several species of flounders, deep-sea sole, Nor way 
haddock, red rock-cod, macruri,chimreras, hag-fish, A.ntimora, and other 
small specie~. Among the invertebrates were shrimp, sea-urchins, holo­
thurians, ophiurans, starfish, sea-anemones, crinoids, pennatulas, hermit 
crabs, annelids, etc. 

The weather was partially overcast on the 29th, with moderate winds 
aml heavy westerly swelJs. Three hauls of the trawl were made in 877, 
859, and 178 fathoms, green mud, with excellent results. Among the 
fishes recognized were Nor way haddock, flounders, sole, red rock-cod, 
and a single specimen of black cod taken in 859 fathoms, the greatest 
depth in which they have been found. Among the invertebrates were 
holothurians,sea-anemones, starfish, ophiurans, hermit crabs, an octopus, 
shrimp, annelids, sea-urchins, pennatulas, etc., the greatest amount of 
life being found in about 200 fathoms. 

The stations occupied on the 28th and 29th extended our explorations 
from the shoru to 877 fathoms, and gave us a very good representation 
of the marine fauna occupying the various depths. A notable feature 
in the hauls made during the trip was the absence of mud in the trawl 
net when it reached the surface, although soft green mud was reported 
at every station. This would seem to indicate that the bottom was com­
posed largely ofvery fine sand, rather than mud, or at least the absence 
of clay. A few whales were seen, but with this exception no surface 
life was observed. The brown albatross and an occasional petrel were 
the ·only birds seen, except near the land, wllere gulls were plentiful. 

The last haul of the trawl was finished at 5j28, when we steamed for 
Cape Flattery, en route for Departure Bay, Britisll Columbia, for coal. 
Passing the cape at 10 p. m., we entered the Straits of Juan de Fuca, 
through which we steamed to Haro Strait, Active Pass, and tlle Gulf of 
Georgia, arriving at the coaling station at 3 p. m., June 30, where 
arrangements were made for coaling preparatory to taking the U.S. 
Senate committee on Indian Affairs to Alaska. 

H. Mis. 27 4--29 
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PERSONNEL. 

The following officers were attached to the vessel June 30, 1889: 
Lieut. Commander Z. L. Tanner, U.S.N., commanding; Ensign Mar­
bury Johnston, U. S. N., executive officer and navigator; Ensign Henry 
E. Parmenter~ U. S. N.; Ensign Edward W. Eberle, U. S. N.; Ensign 
C. M. McCormick, U.S.N.; Passed Assistant Surgeon James E. Gard­
ner, U. S. N.; Assistant Paymaster 0. S. Williams, U. S. N.; Passed 
Assistant Engineer C. R. Roelker, U. S. N. 

The civilian staff' was constituted as follows: Prof. Charles H. Gilbert, 
naturalist; Charles H. Townsend, assistant naturalist; ·A. B. Alexander, 
fishery expert; N. B. Miller, assistant; H. C. Fassett, clerk to command-
ing officer. ~ 

REPORT OF A. B. ALEXANDER, FISHERY EXPERT. 

[From January 1 to June 30, 1889.-Abstract.] 

COAST OF SOUTHERN CALIFORNIA. 

Santa Barba'ra Channel.-The second cruise of the steamer Albatross 
on the Pacific coast began January 3, 1889, but no work was done until 
the morning of the 5th, when the trawl was put over in the vicinity of 
Point Conception, California, in225 fathoms. Among the specimens col­
lected were 1 black cod or beshowe (Aiwplopoma fimbria), 2 specimens of 
octopus, and 7 red rockfish. About 11-k miles farther southeast, the 
beam trawl was lowered in 284 fathoms and, while the dredging was going 
on, a cod trawl was baited with salt herring, 2 barrels of which were 
pnrclJased in San Francisco. 'Vhen fresh bait can not be obtained this 
salt fish is generally used by the fishermen at that place. At 1.15 p.m. 
the dingey left the ship's side and the trawl was· set in 53 fathoms of 
water; bottom, broken shells and sand; Richardson's Rock bearing 
east, about 1 mile distant. After setting, we lay to and began fishing 
with band lines, the ship dredging in the meantime. Several species of 
fish were taken in the beam trawl, but nothing was caught on the hand 
lines. 

At the end of an hour we began to haul the trawl. The tide, which 
was running to windwaru, against a fresh northerly breeze, caused the 
dingey to" hawse up" considerably, however, and on several occasions 
large quantities of water were taken on board. It requires very little 
wind or sea to rendt'r the dingey unsuited for hauling a trawl, as boats 
of this class are so deep in the water that it generally takes the united 
strength of two men to pull it in. We had hauled but a short distance 
when the ground line parted, compelling us to row to windward and 
pick up the other buoy. We arrived on board the steamer at 3 p.m. 
with only four red rockfish.* 

• This name is used to designate indiscriminately a large number of species of 
Sebastodes. 
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Early on the following <lay a trawl line of 500 hooks was set in 197 
fathoms~ Point Bennett, San Miguel Island, bearing NE. by N. i N., 
3! miles distant. The tide was running to the SE. at the time and it 
was slack water when it was hauled. It was taken up after being down 
about an hour, and 4 black-cod or !)eshowe, 1 red rock-cod, and 2 ratfishes 
(Ohimmra) were found on the hooks. We had had no information of 
the occurrence of the black-cod so far south, but judging from the 
short time the trawl was on the bottom, it is probable that the species 
migllt be captured in considerable numbers in this vicinity. 

At 5:15 p. m. on the same day the Albatross anchored in Becher's 
Bay, Santa Hosa Island, and a cod trawl was immediately set in 20 
fathoms of water, out in the bay towards Santa Cruz Channel. It re­
mained down over night, and when examined the next morning had on 
it only 1 puffer shark ( Oephaloscyllium ventriosum), 3 sea-anemones, and 
1 crab. I had intended making a landing with the naturalists on Santa 
Rosa Island for the purpose of seining along the beaches, but as the 
surf was too heavy the project was abandoned. 

On the morning of January 8, while dredging was going on, 'a trawl 
line was tried in a depth of 20 fathoms, rocky bottom, about 7 miles to 
the south ward of Point Conception. Hand lines were also used from 
the ship and from the small boat at the same time, but no fish were 
taken with · either kind of gear. 

About 4 miles to the southward of Santa Barbara. Light we ran into 
extensive "slicks" on the surface, caused by petroleum bubbling up 
through the water. Oil is frequently reported by the fishermen and 
sea captains in this vicinity, sometimes in small patches and at others 
covering large areas. Its prevalence in this region probably prevents 
migratory fishes from schooling in this part of the channel, and possibly 
may tend to influence their movements over a considerable distance 
both up and down the channel. 

Cortez Bank.-January 16 we sounded in 60 fathoms on Cortez Bank 
(dredging station No. 2911, latitude 32o 27' 30" N., longitude 1190 05' 
W.), where hand lines were put over, takfng two red rock-cod and one 
whitefish ( Oaulolatilus princeps*) in the course of about 15 minutes. A 
second trial was made soon after at hydrographic station 1621, latitude 
32o 25' 30" N., longitude 119o 05' W.; depth 17 fatlwms; bottom rocky. 
Fishing was carried on with hand lines for 45 minutes, during which 
time the vessel drifted into 5 fathoms of water. Tlle results were as 
follows: 17 fat-heads ( T'l'ochocopus pulcher), 10 yellowtails ( Sebastodes 
jlavic1us), and 2 sea bass (Serram.ts clathratus). The strong and sharp 
teeth of the fat-heads played sad havoc with hooks and gangings, 
stripping the former from the snoods nearly as fast as they could be 
put on. These fish would be very destructive to trawl lines set across 
the rocky patches they frequent. The yellowtail rockfish would fol-

"I am indebted to Prof. C. H. Gilbert, naturalist of the Albat1·oss during this cruise, 
for most of the scientific uamcs of the fishes mentioned. 
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low to the surface any struggling captive at the end of a line; their 
movements somewhat resemble those of the Atlantic Coast pollock. 

Having baited a trawl while the hand-line fishing was going on, we 
set it at 12:40 p. m. in 26 fathoms, hard bottom. It was allowed to re­
main down one hour, after which no little difficulty was experienced in 
hauling it, because many of the hooks caught on the bottom and it was 
necessary to break the hooks or part the gangings to recover it. When 
within about 10 fathoms of the end the ground line broke, and we were 
obliged to haul the remainder of the trawl from the other buoy. The 
result of the trial was 18 fish, as follows: 2 red rock-cod, 3 whitefish, 1. 
treefish (Sebastodes serriceps), and 12 fat-heads. We arrived on board 
the steamer at 3:55 p. m. While the trawl was down, dredging and 
band-line fishing were carried on from the ship, the · following species 
being taken by the latter: 39 fat-heads, 37 yellow-tails, 1 whitefish, 3 
red rock-cod, 2 black rockfish (Sebastodes mystinus), 1 scorpion (Scor­
pcenaguttata), and 2 jewfish (Stereolepis gigas). The two specimens of 
the last-named species weighed 155 and 190 pounds respect.ively. The 
fat-heads averaged 10 pounds each in weight. Fishing began in 25 
fathoms and was carried into 8~ fathoms. 

Cortez Bank was found to be the most promising offshore fishing 
ground on the California coast south of San Francisco. It has an area 
of 51 square miles, with de13ths less than 50 fathoms. The deeper parts 
of the bank have been surveyed to a slight extent only, but it is prob­
.able that good fishing will also be found outside of the 50-fathom line. 
The shoal part of the bank is about 15 miles long '(WNW. and ESE.), 
its center being in about latitude 320 26' 30" N., longiturle lUJO 08' W. 
Bishop's Rock, which reaches to within 2k fathoms of the surface, lies 
in latitude 32° 25' 40" N., longitude 119o 06' 30" W. A fishing vessel 
at anchor on the bank to wind ward of this rock would probably fin(l it 
extremely uncomfortable if caught out in a heavy gale; but as the rock 
is small, a staunch schooner could work out by it into deep water, if 
not anchored too near it when the storm began. 

Previous to the investigations of the Albatross nothing was known 
respecting the food-fishes inhabiting this bank. The demand for fish 
along this part of the coast is so limited at present that the fishermen 
do not find it necessary to venture outside of::-~ few headHtnds in search 
of new grounds. They can give but little authentic information respect­
ing the fishing grounds 25 to 30 miles oft' tlle coast. The fishing areas 
adjacent to San Diego and Santa Barbara are sufficient for the imme­
diate requirements of those places, but with a considerable increase in 
population, more distant and deeper grounds will have to be sought tor, 
necessitating the building of a larger and better class of fishing boats. 

As ice is so expensh-e on the Pacific coast as to prevent its use by 
the fishermen to any great extent, it would be desirable, when an inno­
vation is made in the fishing vessels of this part of the eoast, to build 
small smacks of 15 to 25 tons burden. If constructed on the model of 
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the .eastern wen or smack boats, they could make quick and safe pas­
sages to and from Cortez Bank. A week or a fortnight could be spent, 
if necessary, in obtaining a fare, and by the end of that time fish would 
still be in good preservation, whereas the present methods compel the 
fishermen to market their fish daily to prevent their I?ecoming unfit for 
sale. Several of the fishermen of the region have been in.terviewed on 
the subject, but they are not yet ready to make any change in their 
long-established customs. They now congider it only necessary to keep 
their fish protected from the sun, and to throw water on them occasion­
ally. One fisherman asserted that he had tried a well smack unsuccess­
fully, as the fish invariably died soon after coming to anchor in a har­
bor; but upon being further questioned he acknowledged that he never 
bailed out the well at such times, an operation which is considered in­
tlispensable on the Atlantic coast. The water changes naturally in the 
well, when the vessel is under way, but there is no appreciable change 
when its progress is stopped, and frequent bailing is necessary to main­
tain its purity. 

The abundance of edible fishes on Uortez Bank, of the same species 
which now find a sale in San Diego, Santa Barbara, and Los Angeles, in­
dicates that the resources of this bank are sufficient to supply the south­
ern California markets for some time. The deeper unexplored waters 
about the bank will probably also add to its importance as a fishing · 
region, but the fishermen are not yet prepared to fish in depths over 
100 fathoms, having no knowledge of hurdy-gurdies and other conven­
iences of the Atlantic coast. 

Seventeen aud one.half miles NNW. from Bishop's Rock is another 
small fishing ground discovered by the Alba.tross, which has been called 
"Tanner Bank" by the Superintendent of the Coast Survey. It bas an 
area of about 17 square miles, and between it and Cortez Bank depths 
of 150 to 250 fathoms have been found. 

January 17, sounding, dredging, and fishing were carried on continu­
ously over Uortez Bank. Seven trials with tlle hand lines, from a 
quarter to half an hour in duration, were made during the day, result­
ing in the capture of'95 fisll. The first was at hydrographic station 1631, 
47 fatlwms, where 1 white fish and 1 yellow-tail were caught. The Rec­
ond was at hydrographic station 1632, 26 fathoms, where 15 whitefish, 5 
red rock.cod, aml two fat-heads were taken. These fish ejected their food 
in coming to the surface, aud their stomachs were empty when exam­
ined. Une cnltus-cod, 1 yellow-tail, 2 red rock-cod, and 1 whitefish were 
the total results of about 20 minutes' fishing at hydrographic station 
1633, depth 43 fathoms. The fish took the bait less eagerly than on the 
preceding trials, and we observed that the vessel had drifted from places 
where we were hauling them "pair atld pair" into others where not a 
single bite would be felt. The bank seemed to have many spots or 
ridges where all the species mentioned. occurred in great abundance, 
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but on. leaviug these places good fishing stopped. The :fishing greatly 
resembled that for red snappers in the Gulf of Mexico. . 

At hydrographic station 1636, 45 fathoms, no fish were taken. We 
were possibly drifting in a little gully, and a slight change of position 
to either si<le might have brought us over good ground. It frequently 
happens that in :fishing for rock-cod off Cape Ann, Massachusetts, some 
b.;mts may bav~ excellent success while others only a few feet away will 
be unable to Recure a bite. Twenty-two whitefi~h, 11 red rock-cod, and3 
fat-heads were subsequently secured in 20 minutes at hydrographic sta­
tiou1639, 30 fathoms; and 11 fat-beads, 4 yellow-tails, 1 black rock-codr 
and 1 scorpion (Scorpmna guttata), in a few minutes, at hydrographic 
station 164:0, 11 fathoms. The last trial of the day was made shortly 
after dark at hydrographic station 1641, 51 fathoms, for the purpose of 
determining the efl'ectsof darkness upon the fishing. The results seemed 
to prove that the fish will not bite after dark, as we were in a good 
locality and could feel the fish constantly striking against our leads and 
lines. Not a single specimen was taken on the hooks, however. 

San Nicolas Island to San Diego.-We arrived at San Nicolas Island 
early on the morning of January 18 and anchored a short distance off. 
shore on the southern side. Soon after breakfast a seining party 
landed, hut only two hauls were made on the beaches, a heavy sea fill­
ing the boats and tearing the seine on the second trial. An interesting 
collection of fishes, however, was obtained. While preparing to leave, 
a Chinese fishing boat rounded the point and anchored near us. This 
Oriental-looking craft was in search of abalone shells, which are found 
in great abundance on San Nicolas Island. The Chinese fishermen of 
San Diego and neighboring places do a lucrative business in gathering 
these shells and shipping them to the various markets of the Pacific 
coast. 

The ship returned to San Diego January 19, and the following day 
numerous seine hauls were made in Spanish Bight, a small sandy bay 
on the southern side of the harbor. Nothing was taken worthy of 
special notice, although the net was tried in every available spot. The 
scarcity of fish may have been due to the state of the tide, which was 
ebbing at the time. 

Tanner Bank; San Clemente Island.-On the morning of January 23 
the ship again went to sea, and for 4 days dredging, sounding, fishing, 
and shore collecting were carried on without interruption. A line of 
stations was first run to San Clemente Island, au anchorage being 
made for the night in Smuggler's Cove on the south side of the island. 
During the evening a her~·ing and a mackerel net were set a short dis­
tance from the ship. While doing so we noticed close by what appeared 
to be a small school of young herring, but on hauling the nets at 5:30 
the next morning they were to our surprise entirely empty. It is pos­
sible that the school of fish observed was tlw only one that entered the 
cove that night, and the fish may have been too small to mesh in the 
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nets. The only reason that can be assigned for our obtaining no speci­
mens was the exceeding phosphorescence of the water which caused the 
entire net, even to -the foot line, to glow as with a bright flame, thus 
bringing it out into bold relief, and each time that the float rose and fell 
with the waves brilliant sparks woul(l be emitted over a considerable 
distance. Phosphorescence always tenus to warn fish against meshing 
in the gill nets at night, but in night seining, especially with mackerel, 
it is often of great assistance to the fishermen in locating the schools. 

From Smuggler's Cove the ship proceeded to Tanner Bank. The 
shallow part of the bank was reached early in the day, and dredging and 
band-line fishing were begun. TJte results were practically the same as 
on Cortez Bank, the species of fish being identical in the two localities, 
and not differing materially in their relative abundance. Fair fishing 
was obtaine(l at hydrographic station IG70, 28 fathoms, rocky bottom, 
the catch consisting of !) red-rock cod, 6 whitefish, 2 yellow-tails and 
one fat-head. Several other successful fishing trials were made during 
the · <lay. 

Early on the morning of the 25th the steamer anchored nuder the 
southeast end of San Clemente Island, and two parties were landed for 
the purpose of seining and shore collecting. One party, consisting of 
Professor Gilbert, six seamen, and the writer, landed on a long smooth 
sand beach, about 2 miles from the ship's anchorage. It was an ex­
cellent place for working tlw net, without a single ro~k in sight for a 
distance of at least a mile and a half, but the surf running somewhat 
heavily caused us a little trouble. Repeated hauls were made with the 
seine, and it is safe to say that we probably obtained representatives of 
nearly all the species of fish that were congregated along the beach at 
that time. In nearly every haul there were large numbers of the 
viviparous perch (Holconotus argenteus), together with a few ".smelts." 
After the seining had been finished, the party made a brief examina­
tion of the island, securing, however, only two lizards as a result of the 
natural-history collecting. 

Fisheries about San Diego.- On the morning of January 26 investi­
gations were begun in the vicinity of Los Ooronadvs Islands. The first 
trial for fish was made with hand liues at hydrographic st~tion 1706, 
latitude 32o 25' N., longitude 1170 18' W., 51 fathoms, 5 red rock-cod and 
1 fat-head being taken. The next fishing was done at dredging station 
2931, 34 fathoms, latitude 320 25' 30" N., longitude 1170 16' 45" W., and 
was a failure. These stations were between the North and South Cor­
on ados. A. small Italian fishing boat was anchored close by where the 
last trial was made. Sbe was on a favorite spot, but had met with poor 
success, the ca.tch for the previous 24 hours having amounted to only 
about 50 pounds of red rock-cod, whitefish, and fat-heads. During the 
summer months these species are sometimes very abundant. 

Such fish as are taken in the vicinity of Los Ooronados and San 
Diego bring from 3 to 4~ cents per pound. Very few are salted by 
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the Italian fishermen, the salt-fish trade being monopolized by the Chi­
nese. The Italians fish with both hand lines and line trawls, but chiefly 
with the former on account of their cheapness. Trammel nets are fre­
quently used among the rocks close inshore, and fish that will not 
readily take the hook are often caught with them. A trammel net 30 
fathoms long and 2~ fathoms or 40 meshes deep costs $25. A trawl of 
500 hooks, completeiy rigged, and including the basket in which it is 
coiled, is valued at $5. Baskets are used on this coast for the storage 
of the trawls iu preference to the tubs of the Atlantic coast. 

The trawl hooks. used by these fishermen are the same as those em­
ployed by the French fishermen on the Grltnd Bank and by the fisher­
men on the coast of Spain. The gob-stick is unknown, and when the 
fi...~h swallows the hook, or is otherwise bard caught, a quick jerk of the 
ganging causes the hook to strajghten out and it is then readily ex­
tracted. All such hooks have to be bent again to the proper shape 
before they can be used, but this is readily done during the baiting of 
the trawl by means of a knife, or of two small nails driven into a board 
about half an inch apart. By the latter method the point of the hook 
is placed against one of the nails and the bow over the other, when the 
bending is easily accomplished. A device of this kind is kept ready 
for use at all times, and the fishermen claim that it takes much less time 
to bend a hook than to replace it with a new one. 

The best fishing about the islands is found between the Northern and 
Southern Coronados in 25 fathoms. Close to the southern side of the 
northern island the water is deeper, having an average depth of 45 
fathoms. In this latter place red rock-cod are the principal fish taken. 
About 5 miles south of the southern island is a Sffi:all shoal ground some­
times resorted to by San Diego fishermen. These two " spots" are the 
only offshore fishing grounds known in the immediate vicinity of San 
Diego. 

The Italian fishing boat previously referred to was a primitive affair 
about 18 feet long, 7 feet wide, and 2 feet deep, _with a flat bottom. 
The greatest breadth was at the stern. The sleeping and eating quar­
ters were very wretched, consisting of the bottom of the boat, among 
nets, trawls, hand lines, buoy lines, old anchors, rusty iron kettles, and 
other implemests. An iron kettle was used as a stove, somewhat after 
the manner of the French Canadian fishermen of the Gulf of St. Law­
rence. The band lines employed were as rudely constructed as some of 
those made by the.Alaskan Indians. Many sizes of lines were noticed 
with pieces of lead attached. Each line is generally provided with from 
3 to 5 books. fastened to short snoods arranged one above the other 
about 18 inches apart. This style of gear is found about Kadiak, 
Alaska. Demijohns of various sizes, tied to the buoy lines by their 
handles, serve in place of keg buoys. The reason for using the former, 
as well as many other inconvenient devices, is their greater cheapness. 

Mackerel.-While in San Diego several fishermen were consulted who 
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were more or less acquainted with the habits of the species of mackerel 
belonging to that part of the coast. According to their statements 
these fish strike the coast in the vicinity of San Diego in April and May, 
on their way north. They are invariably poor at that season, and, in 
fact, during most if not all of the year, although some claim to have 
seen a few fat mackerel in October. Their migratory habits are similar 
to those of the Atlantic m·ackerel. The fishermen assert that they have 
seldom seen them schooling at the surface, notwithstanding tlte many 
reports of steamers and other vessels respecting large schools of mack­
erel along the coast. It -is probable that many of the schools of fish so 
reported are not mackerel, but herring, the appearance of these two 
species, when at a distance, being readily confounded by those who are 
not familiar with them. · 

It is very doubtful if mackerel approach this coast in sufficient num­
bers to warrant the fitting out of vessels for their capture, after the 
manner followed on the New England coast. Many persons have 
thought that it would be a paying investment to do so, in order to com­
pete with the New England fishermen for the Pacific coast markets, 
supplying both the salt and fresh fish. Any such venture would be 
precarious, however, until the habits and abundance of the species have 
been positively determined, and certainly not more than two vessels 
should be fitted out .in the beginning. .All the evidence goes to prove, 
moreover, that the Pacific mackerel (Scomber colias) is greatly inferior 
in quality to its Atlantic relative (Sc01nber scombrus), and those eaten 
on the Albatross were pronounced insipid. 

The fishermen of San Diego, Santa Barbara, and San Pedro resort 
almost wholly to troUing for the capture of mackerel. The practice of 
heaving to and raising them with troll bait seems to be unknown in this 
region. A few are caught in gill nets, but large quantities are never 
taken at a time by either method. The greater part of the catch is sold 
in San Francisco. 

Barracuda and Bonito.-During the summer barracuda are abundant 
about San Diego and along the coast toward Santa Barbara, but after 
September they become scarce, although scattering individuals -are 
taken the year round. Ten or 12 schooners and sloops, of from 10 to 
28 tons each, belonging to San Diego, follow down the coast of Lower 
California a distance of about 170 miles in search of both barracuda and 
lwnito. The latter species is also sometimes called Spanish mackerel. 
They are caught by trolling, and, after being split down the back like 
mackerel, are salted in bulk in the bold of the vessel, tlte same as cod­
fi~h. ~rhe catch is chiefly landed in San Diego, where the fish are dried 
on flakes and. then shipped to the Sandwich Islands and China by way 
of San Francisco. 

San Pedro region.-The third trip out from San Diego began on the 
morning of February 4, and fishing with hand lines was commenced the 
next afternoon in San Pedro Channel. The first trial was made at 

• 
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dredging station 2939, 27 fathoms, latitude 33° 36' N., longitude 11so 
09' 30" W.; the second in 26 fathoms, Fermin Point bearing NW.·by 
W. (magnetic) and the south end of Catalina IslandS . .g W. (magnetic). 
In both of these localities t!Je bottom consisted of sand and broken 
shells, and consequently no fish were taken on either trial. 

A short distance from the ·latter position a few small boats were no­
tic~d, some at anchor, t.he others under easy sail. They were employed 
in fishing on South Bank, which extends SE. by E. (magnetic) from 
Fermin Light. This bank is 3~ miles wide and covers an area of about 
30 square miles; the good fishing-spots are confined to a much smaller 
area, however, being generally in dP.pths of 20 to 28 fathoms. About 
25 small fishirtg boats are engaged in fishing on this bank the year 
round. Flounders, red rock·cod (called groupers local1y), herring, bo­
nito, mackerel, and smelt are caught in their proper seasons. Red rock­
cod are taken during the entire year and are in greatest demand. 
Herring, mackerel, and smelt are caught in gill nets and drag seines, 
and frequent chiefly the shoaler water close to the shore. Mackerel 
are often trolled for as in the San Diego region. 

Los Angeles is the principal market for all fish taken on tlJis bank, a 
uniform price of 5 cents per pound being paid for all the species except 
mackerel. The price of the latter fluctuates according to the supply 
and demand ; 200 pounds of fish is considered a fair day's work with 
hand lines. 

Tlw fishing for red rock-cod is carried on in a manner not unlike tlJat 
for grouper in the Gulf of Mexico. When tlJe ground is reached, the 
boat is luffed up into the wind and a sounding made with a baited 
hook attached to the lead. If no fish are found on two trials, the boat 
is again given headway, and a new berth taken a short distance from 

• the first one. This operation is repeated until a place is founu where 
the fish are abundant., when the jib is hauled down, the main boom 
guyed out, and the boat allowed to drift a short distance. If the fish 
continue to bite, the anchor is lowered. The fish feed upon small spots 
and ridges covered with kelp, and, as they can not be tolled away from 
their feeding ground, an anchorage has to be made as nearly as possi­
ble over these localities; otherwise very poor results may be expected. 
Fishing is actively continued until the place is exhausted, when a new 
berth must be sounded out. Frequently one or two boats will have ex­
cellent fishing while a dozen or more may meet with no success. These 
fish appear to move about from place to place, and the good fishing 
grounds of one day may be entirely deserted the next. 

Most of the boats belonging to San Pedro that fi~h on South Bank 
and vicinity are sloop-rigged anfl keeled. They average 20 feet long 
and 6~ to 7 feet wide. Their accommodations are as good as could 
be expected on boa.ts of their size, and are far better than on similar 
boats farther south. Herring and salt-water crayfish or rock-lobster 
(Panulirus) are used for bait. 
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The fishermen of San Pedro and adjacent places are mostly Scandin­
avians, Portuguese, and Italians, with the Scandinavians in the major­
ity. Many of the Italians fish about San Clemente and Santa Cat.alina 
Islands, while those of other nationalities pay little attention to those 
islanqs, resorting chiefly to South Bank. The Italians have a few fish­
houses and a flake-yard on Santa Catalina, where t lwy dry fish in sum­
mer. No attempt is made to split and dry fish in the winter, and. <luring 
that season th~ fishermen remain mostly on the inshore grounds. A 
favorite spot for summer fishing lies 11- miles from the eastern end of 
Santa Catalina Island. Large quantities of red rock-cod are taken there, 
and also whitefish ( OaulolatUus princeps) and fat-heads ( T1·ochocopus 
pulcher) at certain seasons. 

Hand-lines only are used for bottom · fishing in this region. Trawl 
lines would be of little service on the rocky patches, as the fishing areas 
are of small extent and much of the trawl would be spread out over 
barren ground. The gear is rigged in the same manner as that of the 
hand-line fishermen of San Diego. 

The San Pedro fishermen state that bonito strike this part of the 
coast the first of March and mackerel a month later. The method of 
catching them here, as previously explained, is by means of troll lines 
and. gill nets. The fishermen also affirm that they have never seen 
mackerel schooling in the vicinity of South Bank, although herring and 
sea bass frequently school in large bodies. This is, however, the region 
from which most of the schools of mackerel have been reported by 
passing vessels. These reports are not unnatural in view of the fact 
that even an experienced eye is often deceived in attempting to distin­
guish between schools of mackerel and herring, and it is sometimes im­
possible to determine the species until specimens have actually been 
taken in the nets. Both mackerel and herring vary somewhat in their 
movements at different times. In the majority of cases, mackerel, when 
frightened, will "rush," as it is called, splashing the water with their 
tails in their haste to get 'away, but frequently they sink quietly below 
the surface. Herring, when schooling, on the contrary, often make a 
noise like falling rain upon the surface, which gives tlle fishermen a clew 
to the species, but this habit is far from universal. These deceptive 
appearances, misleading at times even to old fishermen, make it diffi­
cult to distinguish the composition of a school of fish from the deck of 
a rapidly passing vessel, and, until more authentic information is ob­
tained, little credence can be given to the numerous reports concerning 
the abundance of mackerel off the southern part of California. 

Santa Barbara Islands and Ohannel.-After leaving South Bank the 
sllip was headed for Santa Barbara, where she arrived on the morning 
of February 6. At this place we took on board Mr. A, Larco, an ex­
perienced fisherman, as a guide to tlle region, and immediately pro­
ceeded to Santa Cruz Island. A sh"rt time was spent in trying to locate 
a shallow spot of fishing ground off the eastern end of the island near 
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San Pedro Point, but without success, probably on. account of its small 
extent. Soon afterwards I accompanied Mr. Larco in the dingey for 
the purpose of testing the various grounds about Anacapa Passage and 
vicinity. Crayfish and fresh sardines were taken as bait. We com­
menced fishing in 30 fathoms, the SE. end of Anacapa Island bearing 
E. by N. 2- N., SanPedroPointNW. i W. After remaining thereabout 
15 mihutes we shifted to the south and west into '27 fathom~":, the above­
mentioned points bearing E. by N. ! N. and NW. ~ W., respectively. In 
these two drifts of short duration, 20 red rock-cod and fatheads were 
captured. 

Two other trials were subsequently made on the following bearings: 
In 28 fathoms, San Pedro Point, NW. by W. i vV.; south and eastern 
end of Anacapa Island, E. by N. In 27 fathoms, the former point bear­
ing NW., the latter ENE. The result of these trials was as follows: 
Twenty-two whitefish (OaulolaUl'tis princeps), 4 fat-heads (Trochocopus 
pulcher), 26 red rock-cod, 8 black rockfish (Sebastodes 1nystinus). A 
short distance to the eastward of Anacapa Passage the bottom is sandy 
and comparatively barren. 

Early in the evening an anchorage was made by the ship in Smug­
gler's Cove, where a large-mesh gill net was set for 2 hours among the 
rocks and kelp close by the shore. This was done about dark, a little 
too late to expect a large catch, such species as are generally taken in 
a gill net usually meshing just before dark or before sunrise. Only one 
crayfish was secured. The next morning the net was set ih the same 
place and at the time several sea lions were observed upon the rocks, 
apparently watching our movements. The net was hauled after break­
fast and contained 90 fish, of which the greatP-r number were vivi­
parous perch. The sea lions had been there before us, however, as was 
made manifest by the number of large holes in the net caused by their 
efforts to steal the fish. Sea lions are still found scattered about the 
Santa Barbara Islands, where they greatly annoy the fishermen, not 
only by devouring the fish taken but also by injuring and often entirely 
destroying their nets. 

The remainder of the morning was spent in seining along the sandy 
beach of Smuggler's Uove, an excellent locality for that purpose, as there 
are no sharp rocks or other obstacles in the waY.. Notwithstanding its 
advantages, how&Ver, only a few perch, sharks, etc., were coliected. 

During the afternoon several hauls of the beam trawl were made off 
the southern side of Santa Cruz· Island, one of which yielded several 
black-cod from a. depth of 264 fathoms. These specimeus were found 
to be nearly equal in flavor to those taken in more northern waters, and 
they were far superior to any fish which now find their way to the mar­
kets of Santa Barbara a-q.d Los Angeles. As the black-cod is an active 
fish, the capture of several in the slow-moving beam trawl would seem 
to indicate their abundance in this region in suitable depths, but fur­
ther observations are nece~sary to prove the fact. This could probably 
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be done by making se~eral trials with trawl lines. Many specimens of 
a species of flatfish ( Glyptocephalus zachirus), sometimes called "sole," 
were cQ1lected with the black-cod. It is an excellent food-fish and 
would bring a high price in the southern markets; but, as it could only 
be taken in paying quantities by means of the beam trawl or some simi­
Jar appliance, it will probably not become an article of trade for some 
time. • 

Anchoring over night in Becher's Bay, Santa Rosa Island, dredging 
was begun early in the morning of February 8. At station 2953, lati­
tude 330 47' N., longitude 119° 58' 15" W., depth 82 fathoms, the dingey 
was lowered for the purpose of testing the bottom with hand liues. A 
short distance from the above station the bottom suddenly dropped off 
into 100 fathoms and a fair trial failed to give us any results. We 
shifted our berth several times in the direction of the shore, gradually 
shoaling the water to 60 fathoms, in which depth we obtained two red 
rock-cod. The position where we left the ship was about 10 miles from 
Santa Rosa Island. In changing berths we probably worked a mile 
in towards shore. Adding this to the distance steamed by the ship in 
going over this ground and we have a .rocky ledge about 5 miles long 
and with a depth of 05 to 90 fathoms de~eloped during the morning, on 
which red rock-cod, whitefish and fat-beads will probably be abundant 
at certain seasons. The extent of the ledge, however, may be much 
greater. The results of dredging indicate a rich bottom. 

Late in the afternoon an anchorage was made on the south side of San 
Miguel Island, amljust before sundown Captain Tanner and Mr. Larco 
rowed close inshore among the kelp and rocks, where, in a very short 
time, they caught 28 specimens of red rock-cod, whitefish, and rock 
bass. Nothing was taken over the ship's side, although repeated trials 
were made, the fish appearing to hover near the shore. During the 
summer crayfish (Pa.nulirus) are numerous about the shores of San 
Miguel, where they are taken both for bait and for the market. 

The next morning, getting under way at daylight, we steamed for 
Richardson Rock, which lies oft' the western end of San Miguel Island. 
A dense· fog came rolling in from seaward, threatening to interfere with 
work, but it soon cleared away and we began a line of fishing stations 
from the rock to the northern side of the island by way of Wilson H.ock. 
The first fishing was done in 44fathoms, Richardson Hock bearing WSW. 
~ W. (magnetic), distant It miles. Ten red rock-cod and 10 yellow-tails 
were caught in a few minutes' time. The next berth was in 41 fathoms, 
Wilson Rock bearing E. by S. (magnetic) 2.3miles distant, only one small 
flounder being taken during a 10-minute trial. The last trial made 
between Hichardson and \Vilson Rocks was in 36 fathoms, the latter 
rock bearing ESB. (magnetic), distant 1.6 miles; 4 red rock-cod and 3 
rock bass were captured. 

From the above station the ship ran E. ~ S. 1.2 miles, and ho\~e to in 
42 fathoms, Wilson Rock bearing S. by E. :l E. and close to. Fifteen 
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lines were soon over the ship's side and fishing began. Mr. Larco and 
the writer went out in th·e dingey to try for fish around the rock. Seven 
or eight trials were made in depths varying from 25 to 35 fathoms, but 
we did not meet with as good success as was expected by 1\fr. Larco. 
He had frequently anchored over the same ground whe;e we were fishing 
and had loaded his boat in.a few hours, but this was late in the season. 
Many trials were also made to the southward of the rock, where large 
numbers of whitefish generally feed in summer, and still our efi:'orts were 
only poorly rewarded. The total catch was 4 red rock-cod, 3 whitefish, 
1 cultus-eod, 1 sculpin, 1 rock bass, 1 scorpion, and 1 black rock-cod. On 
returning to the ship we found the . deck covered with fish. It had 
drifted bnt a few minutes when they were encountered in great abun­
dance, every line hooking at once~ and those who participated had keen 
enjoyment for 2 hours. Fishing began in 34 fathoms and was continued 
into 23 fathoms. The total number of fish taken was 555:481 yellow-tail 
rockfish (Sebastodes jlavidus), 49 red rock-cod, 1 cultus-cod, and other 
species. 

Yellow-tail fishing very much resembles pollock fishing on the New 
England coast. The former species will invariably follow the lines to 
the surface, and frequently bites at the hook just before reaching the 
ship's side. Another peculiarity in which these fish resern ble the pol­
lock is that as soon as they begin to bite they swim up in the water, 
and more can be caught on short lines than on the bottom. After a 
few have been ta~en they will rise to within a few fathoms. of the sur­
face and dart in schools at the lines. They then immediately disappear, 
soon to repeat the same performance. 

Dredging was carried on during the afternoon and several black-cod 
were taken in the beam trawl. In the evening the ship anchored off 
Santa Barbara. .. 

February 11 was occupied in developing a small fishing bank which 
extends in an ESE.-! E. (magnetic) direction from Santa Barbara Light. 
The WNW. end of this bank is about 5 miles from the light-h~nse. Its 
length is between 22- and 3 miles and its width about 1.Z miles. The 
depth ranges from 26 to 29 fathoms~ and the bottom is chiefly sandy, 
with many rocky pafches. This inshore bank was at one time a favor­
ite fishing ground for the few fishermen of Santa Barbara. Fish were 
abundant and there was always a certainty of obtaining full fares; but, 
like most small banks upon which fishing is constantly prosecuted, it 
finally ceased to satisfy the demands, and for the past 7 or 8 years little 
or no attention has been paid to it. Since then the fishermen have 
resorted to the Santa Barbara Islands, which will, in all probability, 
meet their needs for many ye~us. There is another small bank off 
Santa Barbara, the center of which lies about 3 miles E. f N. (magnetic) 
from the light. It is about a mile in length, NE. and SW., by one-half 
mile in width. The least depth upon it is 12 and the greatest 20 fathoms. 
It is covered with sandy and rocky spots, supporting a " live bottom." 



INVESTIGATIONS OF THE ALBATROSS. 463 

On the morning of February 12 many hauls were made with the beam 
trawl in Anacapa Passage and off the southern end of Anacapa Island. 
A haul 11 miles south of the island in 603-lathoms (statiun 2980) was 
one of the richest made in this region. Two trials were also made for 
bottom fish on the southern side of Anacapa. The first was in 52 
fathoms, 1-! miles south of Arch rock ; the second was in 36 fathoms, 
1 mile uorth of the same rock. Six red rock-cod were captured. A 
strong breeze was blowing at the time, wllich caused the ship to drift 
rapidly, and consequently a large c.atch could not be expected, but a 
sufficient number were secured to demonstrate the presence of fish in 
this position, and they might have been taken in abundance under more 
favorable circumstances. Mr. Larco states, however, tha1t, while they 
are numerous one day, the next day, and perhaps for a week following, 
not a bite may be obtained. These sudden changes may be due to the 
smaller fish on which they feed moving from spot to spot. 

During the night the Albatross lay to oft' San Nicolas Island, and the 
next morning fishing was begun with hand lines. Two trials were made 
before good grounds were discovered. The third trial gave better 
results, as 17 red rock-cod, 3 whitefish, 2 yellow-tails, 1 fat-head, 1 cultus­
cod, and 4jacks ( Sebastodes paucispinis) were landed in 10 minutes. This 
spot was 2 miles WSW. from San Nicolas Island; depth, 21 fathoms. 
We soon drifted, however, into depths where no fish could be obtained. 
Returning to the first position in 221 fathoms, the biting began at once, 
and we secured 4 red rock-cod, 1 yellow-tail, 1 white fish, 3 fat-beads, and 
1 cultus-cod. 

An anchorage was made in the afternoon on the northern and eastern 
side of Santa Barbara Island, where the naturalists were landed. A crab 
net, baited with fresh whitefish, was put over the side; but nothing 
was captured in it. The hand lines did better, although during the first 
hour no bites were felt. Towards evening, however, a school of red rock­
cod and whitefish passed under the ship, and between 40 and 50 of them 
were caught. The longer we fished the more plentiful they seemed to 
become. The dingey, with Captain Tanner and the writer, was rowed to 
a point about half a mile to the westward of a reef of sharp rocks which 
makes off from the shore, where we fished for about an hour, making 
several changes in our position during that time. The catch consisted 
of 3 red rock-cod and 1 fat-head. One large flounder (Paral-ichthys cali­
fornicus), of the kind called halibut by the fishermen of San Diego, was 
hauled to the surface of the water, but owing to its being "lip-booked" 
it managed to free itself, greatly to our disappointment. 

The following morning, after running a line of soundings to Santa 
Catalina Islands, the ship was headed for San Diego, where we arrived 
at 6:20p.m. 

General remarks on the fish and fisheries about the Santa Barbara 
Islands and Channel.-Mackerel strike in at th~ Santa Barbara Islands 
and Cbanuel about the first of March and remain until October. Mr. 
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Larco has never seen any fat mackerel on the coast and doubts if they 
ever become fat. They sometimes school in small "pods" during the 
summer months in Santa Barbara Channel, but he has never seen them 
school in the vicinity of San Pedro or farther south. They are caught 
by trolling and in gill nets, but chiefly by the former method. 

The herring accompany the mackerel, but remain much longer in this 
region. Strong westerly winds drive them offshore, where they remain 
until the wind changes. They are taken in gill nets and drag seines. 

Sardines ( Olupea sagax) are found here the year round in consid1 rable 
numbers, and are captured in gill nets and drag seines, chiefly for bait. 
They are affected by westerly winds in the same manner as the herring. 

Bottom fish bite best in the morning· and on slack tide. Fat-heads, 
yellow-tails, red rock-cod, black rockfish, and whitefish are similar in 
their habits to the shore cod and pollock of the Atlantic coast. 

Rock-lobsters or crayfi~h, sardines, and herring make the best bait, 
although whitefish and pen~h are very good. Squid are sometimes 
caught in great numbers in nets and drag seines, but, strange to say, 
it is stated that the fish will not bite at them, and they are not consid­
ered worth the trouble of attaclling them to the books. 

Sea bass, of which no specimens were taken by the Albatross, are 
said by Mr. Larco to be first seen sometime in March. After remaining 
upon the coast about two months they suddenly leave, reappearing in 
July and August. They have been known to strike tile coast three 
times during a season, but as a rule tlley appear only twice. The cus­
tomary method of fishing for them is with gill nets. The net is 40 
fathoms long and 3 fathoms deep, with a 6-inch mesh. A southeast wind 
causes them to seek deeper water, and very few are taken at such times. 

Sharks and dogfish give the fishermen mucb trouble in t.he summer, 
when they are -very abundant, playing sad havoc with the nets and all 
other kinds of fishing appliances. There are many excellent places· 
on the Santa Barbara Islands where try works could be built at slight 
expense in localities where these species ~ight be captured in large 
numbers within half a mile of the shore. 

During January, February, and March. only hand-line :fishing is re­
sorted to. Through the four succeeding months no attempt is made 
to catch any fish but barracuda and mackerel. During the last months 
of summer but little attention is given to fishing of any kind, there 
being little demand for this kind of food. The poor demand for fish at 
that season arises from the fact that the fishermen have not the means 
of preserving and marketing their catch in suitable condition. The 
price of ice is so high that its use would increase the cost of fish beyond 
the means of the majority of the people. Most of the fish are now sold 
at from 10 to 15 cents per pound in the Santa Barbara market, but 18 
cents is sometimes paid for fat-heads, whitefish, red rock-cod, and 
yellow-tails. 

Nearly every spot about the Santa Barbara Islands where rocky 
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bt>ttom is found may be considered a :fishing ground. Red rock-cod 
and fat-heads are found from close to the rocks out into depths of 90 
fathoms, but they are most abundant where the water is from 15 to 25 
fathoms deep. Some places are much more favorably regarded than 
others. Anacapa Passage is one of the best grounds, and can gener­
ally be relied on throughout the entire year. In the vicinity of Richard­
son Rock is another good ground, and Wilson Rock is considered the 
most prolific spot about the islands during the :first three months of the 
year. Between these rocks and the northern end of San Miguel Island 
red rock-cod, fat-heads, and whitefish occur in considerable numbers in 
the summer, but during winter these species are more abund:::tnt about 
the rocky patches off the shores of Santa Rosa, SantaOruz,andAnacapa· 
The best ground for yellow-tails is in close proximity to Wilson Rock. 

The best season for :fishing is during the winter months, when the 
winds are variable and gentle. In summer tlle northwest trades sweep 
down the coast, often with great velocity. At snell times the fishermen 
resort to the northern end of the group, thereby receiving the benefit of 
a fair wind to Santa Barbara when a full load bas been secured. 

Rainy weather affects the movements of both surfac~ and bottom fish. 
Mr. Larco states that he seldom finds anything in his nets during a 
rainy spell, and long experience has taught him to resort to some other 
method of :fishing during such times. 

The salt-water crayfish (Panulirus interruptus) is caught in trammel 
nets and in small net traps. The latter are very much like the traps 
used by the boat fishermen along the shores of Long Island Sound and 
Massachusetts Bay for catching cunners. They are somewhat smaller, 
however, and have two iron hoops instead of one, to which the net is 
fastened. One is at the top and measures about 2 feet in diameter; 
while the secowl, at the bottom, is only 10 inches across. They are 
placed 2~ feet apart, that being the length of the trap. A wire cage 
abont the size of a saucer is attached at the bottom and serves to hold 
the bait. The bri(Ue; to which the line for lowering and hauling the trap 
is fastened, consists of four lines tied to the upper hoop. 'fhese lines are 
rove through a small piece of wood which acts as a float to prevent their 
settling down over the cage and covering the bait. 'Vhen resting on the 
bottom the top hoop falls in such a manner as to fully disclose the bait. 

Mr. Larco's boats are all carvel-built and with keels; they are open 
and have a wash rail, small deck forward, and lateen rig. They are 
about 25 feet long, 7 feet wide, have a straight stem and sharp stern, 
with the rudder hung outside. The accommodations for sleeping and 
cooking, as in all other boats of this class, are Yery poor. 'fhe fish are 
thrown into the bottom of the boat as soon as caught, and covered 
with sea-weed to protect them from the sun. 

H. Mis. 274-30 
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THE REVILLA GIGEDO ISLANDS, V)WER CALIFORNIA, AND THE GULF 
OF CALIFORNIA. 

San Diego to the Revilla Gigedo Islands.-Having made the necessary 
preparations, the ship left San Diego, February 26, for a cruise to tlle 
southward, including a visit to the Gulf of California. Soundings wer-e 
carried to Guadeloupe Island, where we lay to during· tile night of the 
27th. The following morning, while a party landed on the island, 
Professor Gilbert and the writer went in a small boat to look for fishes 
near the shore. We were well provided with lines and bait, and also 
bad five torpedoes with a Farmer electric machine for exploding them. 
The torpedoes were used in depths of 4 to 6f fathoms close by the shore, 
where the bottom was plainly visible, but we did not succeed in killing 
any fishes by this means, and only a few ~pecimens were seen among 
the rocks. Hand lines were tried with poor success. Sever(tl "Gara­
baldi" (Pornacentr~ts rubicundus) were observed swimming gracefully 
about, their red color contrasting strongly with the black bottom. A 
small school of smelt.s was tolled around, and two were caught, the sole 
result of our day's work. Hand lines were also used from the ship, 
while dredging in depths of 19 to 26 fathoms, but without succes~. 

Alijo~ Rocks, in latitude 24o 58' N., longitude 115o 52' 36" W.,were 
reached on the morning of March 2. They consist of tl.lree large rocks 
cropping out from the sea, and at a distance appear like three square­
rigged ships sailing before the wind. A short trial with hand lines in 
34 fathoms on the northeast siil.e of the rocks and close to them gave 
no results. A few startish were brought up by the tangles, but the 
beam-trawl net was badly torn on the rough bottom. Sea-elephants 
have been reported from time to time about the Alijos Rocks, but none 
were seen by the Albatross, and it seems impossible for them to exi::;t 
there, as the sides of the rocks are nearly perpendicular from base to 
summit and between the ro~ks is a solid wall of breakers even with a 
comparatively smooth sea. The reports were undoubtedly erroneous. 

The following morning at 10 o'clock Clarion Island was sighted. 
Several soundings were made during the day, and at 4 p. m. the ship 
anchored in Sulphur Bay in 10 fathoms of water. Just before dark a 
menhaden net was set in 4 fathoms a short distance from the shore. 
A number of sharks were observed swimming about, and it was thought 
best not to allow the net to remain out too long for fear of its being 
torn to pieces. We therefore started out to haul it at 9:30 p. m. The 
water was phosphorescent, and on arriving at the spot we were met by 
numerous sharks patrolling up and down each side of the net. The 
latter was empty, but there were unmistakable indications that some 
fish had meshed in it, as the net contained several !arge holes near the 
middle, evidently made by sharks in seizing their prey. 

Early the next morning I accompanied Professor Gilbert in one of the 
small boats to do some fishing in shallow water. We anchored in 
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about 3 fathoms a short di~tance off a high volcanic promontory on the 
eastern side of the bay. The water was perfectly clear and presented 

· a beautiful sight. Volcanic rocks and corals composed the bottom, 
which was cut with winding caverns running in all directions and shel­
tering many fishes of brilliant colors. No sooner was a line thrown 
into the water than hundreds of fishes would dart toward the bait. 
Only a few of the species would take the hook, and great care had to 
be exercised in pulling tlwm np to prevent their escaping with both 
hook and sinker. They were very active, and sev·eral times succeeded 
in parting the lines. We had been fishing only a short time when many 
sharks appeared about us and did much damage to our gear. Returning 
to the ship we found the crew had taken several hundred fish, including 
a number of large sharks; Captain Tanner, who had been fishing in a 
small boat in anotller part of the bay, was also very s"uccessful. After 
lunch the fishing was continued and many additional species captured. 

On the morning of the 4th a landing was made on the beach and, 
although the shore was very rough from coral growth, several successful 
hauls were made with the small seine. Two large specimens of eels 
were collected in the tide pools, and the seine was also used in a fresh­
water lagoon, a short distance back from the beach. There are two of 
these lagoons on the island, which appear to serve as watering-places 
for the birds of the region. After returning to the ship late in the 
afternoon, she steamed around the western end of the islan<l and along 
the northern sllore to ascertain if there were any sea lions or · sea ele­
phants about, but none were observed. A course was tllen laid for 
Socorro Island, which was reached. at midnight the next day, and the 
following morning an anchorage was made in Braithwaite Bay on its 
southern side. Fishing and other collecting were carried on unremit­
tingly throughout the day. The ~ame fishes were found as at Clarion 
Island and several additional species were collected; their surround­
ings were also the same, and through the clear water we could plainly 
see tliCir bright and many-colored iridescent forms, combining to pro­
duce a llrilliant scene such as can be observed only within the tropics. 
Anchoring near the rocks, we made use of a water glass in connection 
with our band-line fishing. A few species would not take the hook and 
the bait was frequently stolen by other forms. \Vbile the mouths of 
many kinds were so small that they could be caught upon a small hook 
only, a large wire hook would have been required to hold them, and 
but few of these were brought to the surface. The next morning a 
crab net was included in onr outfit an<l by its use we managed to en­
trap many of the coveted species. Sharks were exceedingly abundant 
and troublesome, and the utmost care had to be exercised to prevent 
their carrying away our gear. 

Each evening the electric light was m;;ed at the' surface, tolling many 
fishes around the ship. About two-thirds of a barrel of small fry were 
captured, and also 8 chub mackerel. I split and gibbed a few of the 
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latter, and found their ovaries about as far advanced as are those of 
the common Atlantic mackerel in the latter part of March and the first 
of April. Sixty species of fish were secured at Socorro aud Clarion 
Islands, and of these Professor Gilbert considered that about one-fifth 
were edible. Those eaten upon the Albatross were pronounced superior 
to any taken off the Santa Barbara Island and on Cortez Bank. The 
region is too far di_stant for California fishermen, however, although it 
might hold out inducements to the Mexican, but the grounds are small 
and only a few vessels could fish at a time. Whales were abundant 
around both islands, and a few porpoises were seen. 

March 10 we reached San Benedicto Island and two collecting parties 
were sent off from the ship. Fishing was practically a failure, however, 
owing to the abundance of sharks and horse-mackerel, and nothing new 
was obtained. This island, like the other .two of the group, is of vol­
canic origin. Close to our anchorage was an extinct volcano, of which 
half of the crater had been broken away, leaving the interior exposed 
to view. The top of San Benedicto is covered with high, coarse grass, 
but no cactus was found on the part examined. Sea birds and whales 
were numerous. 

San Benedicto to La Paz.-The ship left San Benedicto on the after­
noon of the lOth, and on the morning of the 12th she arrived at Pichi­
linque Bay, where a supply of coal was to be obtained. We fished with 
hand lines, seines, and gill nets in the different parts of the bay, but 
without much success. A menhaden gill net, set close to the ship's 
anchorage in the evening and hauled in the morning, was badly torn by 
sharks. But little fishing is carried on at La Paz. There are three or 
four Italians who occasionally visit the islands in the bay for that pur­
pose, and bring a few fish to market. Their trips are made with no 
regularity, but only when they have need of a little money. They use 
dugout canoes, and the fish that are not disposed of fresh are split and 
salted, and afterwards exposed for sale in a very uninviting condition. 
The markets are very simply arranged. A common table set on the 
side of the street and covered with half a dozen dirty and bad-smelling 
fish compose the fish dealer's stock in trade. All the fish, both large 
and small, are split down the back, and the heads are left on. In the 
case of the salted ones the flesh is gashed crosswise in order that it 
may absorb the salt quickly, which is essential to its preservation. 
Several years ago a French fisherman supplied the town with fish, but 
he has si nee g·one to Guaymas. 

La Paz to Conception Bay and Guaymas.-Having finished coaling 
ship, we left La Paz on the morning of March 16 and proceeded north. 
ward on the peninsular side of the Gulf of California. Before anchor­
ing for the night off the western side of San Josef Island four hauls 
were made with the ·seine on the adjacent shores and a few fish were 
captured. Pearl oysters and other interesting shells were dredged by 
the steamer close by. The next mot·ning the seine was hauled several 



INVESTIGATIONS OF THEALBATROSS. 469 

times in· a salt-water lagoon on the western side of the island, securing 
about a barrel of anchovies and some other species. A large fish was 
also attracted by the fish thrown back in the water, bnt it evaded all 
attempts at capture. About 25 miles south of Carmen ·Island we 
sighted a school of fish which had the appearance of mackerel, but 
they were too far distant to determine their character. A little after 
dark we anchored off' the southern side of Carmen Island. The electric 
light was displayed at the surface and light fishing lines were thrown 
over. A number of chub mackerel and other species were caught by 
this means, the largest of the mackerel measuring 13i inches in length. 
The most of them were split and gibbed, and it was discovered that 
nearly all were males. The milt was about as far developed as in the 
specimens taken at Socorro Island. The spawning season probably 
occurs sometime during the latter part of the spring or the first part of 
summer. A portion of the following day was occupied in hauling the 
seine on a beautiful beach in Salinas Bay where we were at anchor, and 
many kinds of fish were taken. Hand-line fishing proved a failure. 

Our next stopping-place was Conception Bay where hand-line fishing 
and seining were carried on during the morning. Only two sharks 
were captured with the hand lines, but several interesting species were 
collected with the seine on a coral and shelly beach at the northern 
side and near the entrance of the bay. In the afternoon we anchored 
off the mouth of Mulege River, and two seining p·arties were kept at 
work on the shore during the remainder of the day. Mullet and red 
snappers were taken in considerable numbers. Three miles up the 
river there is a mining town with about 4,000 inhabitants. Two small 
schooners and a sloop were anchored at the mouth of the river . . They 
make regular trips to La Paz and Guaymas. The largest schooner was 
of 33 tons register; she was built in San Francisco at a cost of $4,500. 
She was of fair model and neatly rigged, being the best fitted and 
rigged schooner I had yet seen on the Pacific coast, but like most of 
the schooners on this coast she carried no gaff to her mainsail. Her 
beam was 18 feet, depth 5~ feet, draft 6k feet. The other two vessels 
were of .1\iexican build. March 20 we arrived off Guaymas Harbor, and 
the next morning steamed up to the city. 

G~taymas.-Tb.e fish market at Gnaymas is but little superior to that 
at La Paz. The French fisherman formerly resident at La Paz and 
several Italians supply the town with fish. Three-fourths of a cent per 
pound was the standing price for all kinds of fish during our stay at 
the place. Shipments are sometimes made to the interior of the State 
and frequently to the southern part of Arizona. Generally 3 and 4 
cents a pound are realized from such shipments. 

All fish taken during the winter months are caught with hook and 
line, but in summer seines only are used. This change is made to avoid 
the destruction of the gear by sharks. Many sea bt-tss ( Oynoscion mac­
donaldi) are obtained with lines; they are of lar.ge size, sometimes reach-
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ing 150 pounds. Although tough and thick-skinned, they are split a 
cured in the manner of the other species described above. The fishing 
boats, of which there are half a dozen in all, do not differ materially in 
their rig from those used by the fishermen of San Pedro, California. 

Guaymas to the head of the Gulf and retltrn.-Leaving Guaymas on the 
morning of March 23, we proceeded up the coast on the east side of 
Gulf, past Tiburon Island and Angel de la Guardia Island, doing some 
dredging on the way. In the fW0uing of the 24t,h we anchored in 13 
fathoms off George's Island. he next morning we did some collecting 
upon the island and also tried the hand lines from the dingey a short 
distance from the rocks. Fish were scarce, and although we sh' 
our position several times, only two groupers aml t)vo trigger-fish were 
caught during an hour's time. The scarcity _of fish was undoubtedly 
due to the abundance of sea lions about the island, which set up a 
fierce howling as we approached tile rocks, scampering from their resting 
places and jumping or tumbling iuto the sea. J.Jater in the afternoon 
we anchored in Adair Bay, and the different kinds of collecting were 
engaged in. Hand-line fishing proved more successful than seiuing. 
Several large sea bass and another large fish were caught from the ship. 
A turtle was also captured with a trolling line while rowing to sh~re. 

A night anchorage was made about 5 miles south of Shoal Point at 
9:30 p. m. Hand lines were put over, and in a few minutes they were 
cutting and sheering through the water in a most lively manner. It 
was a hard job hauling the fish to the surface and a far more difficult 
one pulling them over the rail. Finally, however, three large bass 
were landed on the deck, weighing 79, 82, and 140 pounds each. Sea 
bass are abundant along the eastern shore of the Gulf and good fares 
could be obtained if there were a market for them. Our next :fishing 
station was at Shoal Point, where two seines were kept in operation on 
the sandy beach during the forenoon with good results. One Spanish 
mackerel was taken. Returning on board, the ship worked northward, 
:finally anchoring at the mouth of the Colorado .River, Direction Hill 
bearing NW.ft N. At 9 p.m. Professor Gilbert and the writer with two· 
seamen set a shad gill net, but only a few sharks were obtained. 'fhe 
next morning the ship crossed the head of the Gulf, touching at Con sag 
Rock qn tile way. The bottom was tested with hand lines in several 
places among the rocks, but as in' all other localities where sea lions 
occur the fishing was exceedingly poor. From Consag Rock th~ beam 
trawl was used every 15 miles, but the material was not s<tril:h as on 
the eastern side of the Gulf. Fishing was carried on in San Luis Gon­
zales Bay, and on the afternoon of March 30, we again arrived at 
Guaymas. 

The following day we proceeded southward, fishing and collecting in 
the lagoons and along the beaehes as far as the 'Yaqui River. Oysters 
were abundant in several places; they were of excellent quality and 
compared favorably wit.h those of Cllesapeake Bay. The Yaqui River 
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Indians monopolize the oyster business, supplying the inhabitants of 
Guaymas and of the neighboring region. An oyster cannery was 
established at Guaymas several years ago, but the enterprise did not 
turn out successfully. On one of the beaches in the vicinity of the 
Yaqui River we .obtained mul.let, red snapper, alewives, and flounders 
in considerable numbers, and also captured one Spanish mackerel. 

We crossed. tbe Gulf April 2, and reached La Paz early the next 
morning. The ship then ran down to Pichiliuque Bay for the purpose 
of coaling. The pearl fishery is the principal industry of La Paz, giv­
ing employment to500meri. About$100,000worth of pearls are secured 
yearly in this vicinity; the bulk of these are shipped to Germany. 
Leaving Pichilinque Bay on the 6th we sailed down the coast and an­
chored at noon the next day off Cape San Lucas, where part of the 
afternoon was given to seining and.hand-line fishing. 

Cape San Lucas to Scm Francisco .-Steaming northward along the 
outer coast of the peninsula, we made our first stop at Magdalena Bay, 
anchoring in Man-of~war Cove. Seines were used on all suitable beaches 
within 4 or 5 miles of our anchorage, and also near the mouth of the 
bay close io Belcher Point. Food-fishes were plentiful in both locali­
ties, and among the specimens taken were mullet, perch, anchovies, 
smelts, and flounders. When off the entrance to the..Bay, about a mile 
northward of Entrada Point, we ran past several schools of fish. A 
pelican dived into one of them, whereupon there was the unmistakable 
':rush'' of mackerel. This was the first school of that speeies which 
had given us positive proof of their identity by their movements. These 
bodies were working northward, but as it was nearly dark when we 
came upon them, we , were unable to continue the observations. At 
Port San Bartolome both seines and hand lines were tried. Nothing 
was taken on the lattp,r, which were used in several places among the 
submerged rocks and ledges off the mouth of the harbor, the bottom 
seeming to be destitute of life. 1\iullet, smelts, anchovies, and floun­
ders were plentiful on the beaches. The U. S. S. Ranger arrived at 
this point at the same time as the Albatross, and with her large seine 
167 turtles were· captured in a single haul. As turtles are scaree on the 
western coast of the U_n-ited States, it might pay a vessel to visit this 
region once or twice a year for the purpose of obtaining supplies for the 
California markets. A concession would be necessary from the Mexican 
Government, but it could be obtained without difficulty. 

Stops were subsequently made at San Quentin Bay, Cerros and San 
Martin Islands, and on April14 the Albatross reached San Diego. By 
direction of the Commissioner of Fisheries, Professor Gilbert and the 
writer were temporarily detached from the ship at this port, in order to 
make an investigation of the Lower Colorado and Gila Rivers with ref­
erence to the shad planted in them several years before. In the mean­
time the Albatross proceeded to San Francisco, where we joined her May 
21, just as she was starting northward on her summer cruise. 
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COASTS OF \VASHINGTON AND OREGON. 

San Francisco to Departure Bay and Frazer R·iver.-Leaving San Fran­
cisco on the same day, we proceeded directly to Departure Bay, Vau­
couver Island, for the purpose of coaling, arriving there May 25. Dur­
ing the stay in port I was occupied in obtaining additional information 
respecting the fisheries of the region.')!: A visit was paid to Mr. Vozza, 
an Italian fisherman, who conducts a small fishing business on one of 
the islands in th~ bay. He said that the past winter had been excep· 
tionally mild and consequently the fishing for dogfish much poorer than 
usual. These fish would visit the bay in large numbers during cold 
spells, but every time the weather moderated they immediately sought 
deeper water. It is not probable that the temperature had a direct 
effect upon the dogfish, but it influenced the presence of the herring on 
which they feed. The herring usually resort to Departure Bay during 
the winter in incredible numbers, and the dogfish follow them about 
from place to place. Several thousand herring were smoked by Mr. 
Vozza during the preceding winter, but he found no demand fqr them 
in Nanaimo or elsewhere. Three thousand gallons of dogfish oil were 
put up between December 1 and the last of March by two men. The 
usual yield for the same time is about 5,000 gallons. 

Mr. Vozza say that the spring run of salmon strikes that river in 
March and remains there until the latter part of June. In July the 
suk-kegh salmon enter the river and continue in it until sometime in 
August, after which the spring salmon return and are plentiful for three 
or four weekR. A form called ''cohoes" by the natiYes predominates 
during September, and in October there are several species running. 

There are now fifteen canneries on the river, three having been built 
during the present season. The sizes of mesh in the salmon nets are 
6, 7~, and 8 inches. The 6-inch mesh is used for the suk-kegh salmon. 
About 2,000 men are engaged in the fishery this year. 

Halibut .fishing, Washington to Sitka, Alaska. -From Departure Bay we 
proceeded to Seattle, Washington. In this cityMessrs.LouchandJohn­
son started a wholesale and retail fish establishment in the fall of 1888, 
investing $20,000 in buildings and equipment. The yacht C. H. White, 
of San Francisco, was chartered by them, and has made three trips to 
Cape Flattery Bank, taking in all 100,000 pounds of halibut. About 
60,000 pounds were shipped fresh to New York, but transportation rates 
were so high that nothing was realized from the venture. The remain­
der were smoked and put up in boxes of 30 pounds each. Mr. John 
Crosgrove, of Gloucester, Mass., superintended the shipping and Slllok­
ing of these fish .. Hickory and alder wood and corn cobs were employed 
as fuel for the smoking, and the prepared fish were equal in appearance 
and fiavor to those treated in the same manner in Gloucester. There is 
said, however, to be one defect in tlJe halibut taken on this coast for the 

*For the account of a former visit see U. S. F. C. Bulletin for 1888, pages 51, 52. 
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purposes of drying and smoking; and that is that they have numerous 
white ''gelatinous" streaks through the flesh. This is considered to 
impair their value for preparation in these ways. The same peculiarity 
was noticed in the fl.etched halibut taken off Queen Charlotte Islands 
lJy Capt. S. Jacobs, jn 1888, and shipped to Gloucester. 

The schooner Rose Oleson, of Astoria, chartered by parties in Port 
Townsend has made one trip to Cape Scott this season for halibut. 
She sailed the first part of April and was gone five weeks, bringing back 
15,000 pounds, of which 1,800 pounds were smoked and the remainder 
sold fresh. 

January 3, 1889, the schooner Oscar and Hattie, Captain Silas Calder, 
sailed from Port Townsend for Alaska on a fl.etched-halibut trip. She 
proceeded directly to Sitka, and began fishing on the inshore grounds 
adjacent to Baran off Island, where halibut had been reported to be most 
abundant. Work was carried on continuously whenever the weather 
permitted until March 1, but halibut were very scarce, and not enough 
were caught to keep the lines baited. Captain Oalder stated that while 
there may be enough fish on these grounds to furnish fishing for a few 
Indians in their small canoes, a large vessel could not expect to meet 
expenses here. Subsequently he changed his position to the deeper 
waters offshore, but met with no better success. He also thinks it 
would not pay to follow the halibut to the inclosed waters among the 
islands of the archipelago during the summer montl1S for vessel fishing, 
as the fish are not known to resort very abundantly to any one place. 
During his stay off Sitka, he encountered many heavy gales, doing 
much damage to the rigging and fishing gear, but they had no snow 
or ice to contend against as would have been the case in the same lati­
tude on the north Atlantic coast. 

In the early part of March, having met with no success off Sitka, he 
proceeded southward and fished in the neighborhood of tile Queen 
Charlotte Islands, Cape Scott, and Hecate Channel. Halibut were 
more common in these localities but not abundant. They seemed to be 
easily caught up, and frequently he was obliged to shift his position 
twice a day. Fishing was continued until the first week in June, and 
by dint of hard and persevering work he managed to obtain a fare of 
140,000 pounds. The halibut were much larger this year than last. 
Captain Calder estimated the average weight of those taken by him at 
about 65 pounds each. None could be caught in water over 45 fathoms 
deep. 

In my last report• I stated that it would be possible for veRsels on 
the northwest coast to obtain two fares of fl.etched halibut a year, and 
to that extent these vessels would have an advantage over those of 
the Atlantic. This statement may require modification, in view of 
Captain Calder's experience of the past season, but until the grounds 
ha;e been more fully investigated, and their position, extent and 

* Bulletin U. S. Fish Commission for 1888, page 64. 
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resources more satisfactorily determined, it will not be safe to predict 
the future of this fishery. The outlook for the fresh-halibut fishery is 
also not promising for the immediate future, chiefly on account of the 
lack of markets. ·The local markets are not sufficiently large to take 
the ('atch of more than one vessel, and the expense of shipping halibut 
to Eastern cities ·is so high as to preclude any profit to the fishermen. 
The cost of ice has been greatly reduced during the year, however, and 
artificial ice can now be purchased in Port Townsend at $8 per ton. 

Bank o.ff Gray's Harbor, Washington.-Leaving ~eattle June 6, we 
passed out by Cape Flattery and began fishing the next morning on the 
hauk off Gray's Harbor. A trawl line was set at dredging station 
3048 (latitude 46o 451 30'' N., longitude 1240 33' W. ), 52 fathoms, extend­
ing ina southwesterly direction into 60 fathoms. We lay to in the dingey 
at the leeward end and put over hand lines, but found that the tide 
was running too strongly toward the southeast to do anything at that 
kind of fishing. The day was fine, with a geutle breeze from the WNW., 
accompanied by a moderate swell. After about 2 hours the trawl 
was hauled and yielded us 4 dogfish (Squalus acanthias), 2 skates, 4 
orange rock-cod, and several starfish. The ground line and ganging of 
the trawl indicated that there were many slimy depressions on the 
bottom. A few red rock-cod were taken with hand lines from the ship, 
and also 1 ratfish ( Ohim.mra). 

Heceta Bank, Oregon.-In the afternoon there was a stiff breeze from 
the northwest, which assisted us on our course toward Heceta Bank, 
where we arrived the next morning. The trawl line, baited with fi·esh 
red rock-cod and salt herring, was set for over 2 hours, at dredging 
station 3050 (latitude 43° 01' 15" N., longitude 124o 57' W.), 46 fathoms, 
llottom very rocky. There was a strong tide running to the southeast 
at the time, and as far as the eye could see the surface was covered with 
Portuguese men-of-war sailing before the gentle breeze. The trawl line 
yielded 11 red rock-cod, 1 orange rock-cod, 1 sea trout, and 1 ratfish; 
the band lines used from the ship gave 26 red rock-cod, 2 orange rock­
cod, 4 yellow-tails, and 1 cultus·cod. Hand lines, therefore, seemed 
better adapted to the locality than trawl .lines. 

At 2:30 p. m. the same day three small boats were dropped at hydro­
graphic station 1839 (latitude 440 59' 30" N., longitude 124.0 50' 30" 
W.), 43 fathoms, for the purpose of testing the bottom on Heceta Bank 
in several places at the same time, and with the special view of deter­
mining the presence of halibut, if possible. The boats anchored within 
half a mile of each other and fished only with band lines. The trial 
lasted an hour, several lines being also used from the ship at the same 
time. Twenty-two red rock-cod, weighing 192 pounds, were caught by 
the small boats, and 12 of the same species from the ship. As only 
three lines were put over from the ship, it may be considered that they 
bad the greater success. In each trial made on the bank the ship 
seemed to meet with better results while drifting than did the small 
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boats at anchor, the fish apparently congregating on detached rocky 
spots or ledges. Good fishing would continue for a time and then sud­
denly cease, making it necessary to seek a new place. The last fishing 
for the day was done at dredging station 3054: (latitude 4:4P 13' N., 
longitude 1240 4:4/ 30" W.), 53 fl1thoms, beginning just before sundown. 
Eleven lines were put over, but we captured only 1 yellow-tail. It has 
been our experience ~hat red rock-cod do not as a rule bite well in the 
evening. 

The tangles were used many times during the day. the bottom being 
too rough in most places for the beam-trawl. The fauna is as rich as on 
Flattery Bank at the mouth of the Straits of Fuca, affording good 
feeding grounds for fish. The scarcit.v of halibut at this place can not 
therefore be due to the quality of the bottom, and we were greatly dis­
appointed in obtaining no trace of them. A single specimen, weighing 
101 pounds, was taken by the Albatross in October, 1888, a season of 
the year when they might be the least expected, and it was thought 
that they would prove to be more abun(lant earlier in the year while 
they are most plentiful on the Flattery grounds. Our investigations 
tended to disprove the supposition, for had they· ueen at all common it 
is more than likely we should have succeeded in capturing some of them 
during our many trials. This was the season of their greatest abun­
dance on Flattery Bank, but it is possible, though not probable, that 
the season is different in the two regions. 1\'Ir. William T. Rarlir, of 
Yaquina Bay, Oregon, has recently constructed a steam schooner fur­
nished with all the modern fishing appliances, with which he intends to 
make a thorough trial for halibut on Heceta Bank. His plans are not 
based upon the Albcttross reports, but this bank has long been regarded 
by Oregon people as holding out special inducements for salt-water 
fishing, the value of which has never been determined. 

Off Yaquina Bay, Oregon.-The next morning hand-line fishing was 
hegun from. the dingey about 7 o'clock at dredging st,ation 3055 (lati­
tude 440 41' 30" N., longitude 124:o 09' 15" W.), 28 fathoms. This was 
in the vicinity of Yaquina Bay, Oregon. The wind was blowing fresh 
from the northwest, producing a choppy sea which caused the boat to 
pitch about considerably. Tlle bottom was sandy and the results were 
negative. In the mean time, however, the beam trawl had been used 
from the ship, capturing a large quantity of flounders and several 
other species, seven in all. The bottom was again tested with hand 
lines a short distance from the last position, at dredging station 3057 
(latitude 440 43' 41" N., longitude 124:0 15' 45' W.), 43 fathoms. It had 
been reported that this was one of the localities where the true cod 
abounded, but we found there only the so-called red rock-cod, speci­
mens weighing 7 and 8 pounds being fairly abundant. The inhabitants 
of this part of the coast are not familiar with the cod ( Gndus morrhua), 
and readily mistake for it the many species of red rock-cod. common 
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on the coasts of Oregon and Washington. The Albat1·oss has thus far 
found no trace of the Gad~ts morrhua on the Oregon coast. 

Soon after the last trial we ran under the lee of Yaquin~ Light and 
came to anchor, making a series of trials with hand lines along the 
rocky shore, but we obtained no fish. 

At 3 p. m. we got under way and proceeded 8 miles to the northward, 
heaving to in 38 fathoms of water, dredging station 3058 (latitude 440 
48' N., longitude 124o 10' W.). No bites were felt during the drift, 
although a fair trial was made. Many flounders, 1 herring, and several 
small specimens o~ Octopus were subseqL\entlJ taken in the beam trawl, 
some 7 or 8 miles farther offshore. 

Astoria, Oregon.-Returning north ward, we reached the mouth of 
Columbia River June 10, anchoring at 3 p. m. off Astoria. Salmon 
have be~n exceptionally scarce in the Columbia River this season, the 
largest catch made by one man in a day having been 37. There is con­
siderable talk among the cannery owners of abandoning gil et fishing 
next season and resorting to traps. Many shad have been taken in the 
gill nets this season. They were mostly shipped to Portland. 

Tillamook Rock Grounds.-June 14 we proceeded ta Tillamook Rock, 
south of the Columbia River, and set cod and halibut trawls. Acting 
npon information obtained from the captain of the Light-House steamer 
Manzm~ita, the outer trawl buoy was thrown over close to Tillamook 
Rock, and the inner one near the main shore, thereby covering the entire 
ground from which halibut have been reported. Hauling the trawl at 
the end of 2 hours, we secured one halibut weighing 25 pounds, one 
skate, one red rock-cod, and hundreds of starfishes. During the same 
time three h<tlibut and two ground sharks were taken on hand lines 
from the Manzanita. Hand-line fishing would be the most profitable 
here at this season. The starfishes were a great source of annoyance 
and gave as much trouble as the dogfish on other grounds. Nearly 
every hook on our trawl had been seized by a starfisll, and some had 
two clinging to them. On the south side of the rock, flounders, tom cod, 
and crabs were obtained. in the beam trawl, but nothing was- caught 
on the hand lines, although they were tried at every station. The 
grounds about Tillamook Rock cover a very small area suitable for boat 
fishing, but they can never become the resort of large bodies of fish, 
and offer no inducements to vessel fishermen. Scattering halibut may 
be found here during a large part of the year. 

From Tillamook Rock we ran 3 miles offshore, S~. by W. 2- W. 
(magnetic), and fished with hand lines in 46 fathoms, capturing one red 
rock-cod. A second trial was made in 42 fathoms, the rock bearing 
NE. t E. (magnetic) 2.6 miles, with no results, very little material 
also being taken in the beam trawl at the same place. No b6tter success 
was bad in 27 fathoms off the mouth of the Columbia River, Cape Dis­
appointment bearing NE. ~E. (magnetic) 6.8 miles; nor again 15 miles 
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from this position in a NW. by W.-! W. direction, although flounders 
and skates were taken in the beam trawl. 

lllattery Bank, Washington.-Leaving the Oregon coast we proceeded 
to the halibut bank off Cape Flattery, arriving there June 14. The cod 
and halibut trawl was immediately set in 31 fathoms, very rocky bot­
tom, Cape Flattery bearing E. by S. 2- S., and Cape Beall NW. by W. 
The tide was running ebb, but not strong, and a dense fog prevailed. 
At the end of 2 hours the following fish were taken from the hooks: 
8 halibut, 10 red rock-cod, 1. sea trout, 1 cultns-cod.1 skate, and 45 dog­
fish. ,The halibut averaged 35 pounds each in weight,, and the red rock­
cod 10 pounds. The cultus-cod weighed 19 pounds. The bottom was 
so rough that many of the hooks caught upon it while hauling, and 
when within about 10 fathoms of the outer end the ground line parted, 
having come in contact with a sharp or ragged edge of rock. No gear 
was lost, however, as we soon picked up the outer buoy and hauled 
from it. While tending the trawl one small halibut and about a dozen 
dogfish were caught on hand lines from the small boats. We arrived 
on board the Albatross· about 2:05 p. m., and found that they had taken 
one halibut from the ship, the largest captured during the day. It 
weighed 93 pounds, and increased the average weight of our entire 
catch of halibut to 42 pounds each. 

A native canoe containing four Indians came along~ide about the 
time webad finished hauling the trawl. They had been fishing with 
hand lines, using the primitive wooden hook, with which they had cap­
tured 15 small halibut. 

After completing· the investigations on Flattery Bank we steamed to 
Neeah Bay, arriving there about 3 p.m. the same day, and J 'une 15 we 
proceeded to Seattle. The Indians of Neeah Bay visit Flattery Bank 
daily during the halibut season, whenever the weather permits, aud 
bring in considerable quantities of halibut, cultus-cod, and red rock-cod. 
Herring, smelt, and squid are used as bait, in their respective seasons, 
and halibut and red rock-cod are also used for the same purpose. · 

In the fall of 1888, several fishermen, well equipped with dories, 
trawls, etc., established a camp in the vicinity of Neeah Bay, and 
fished continuously throughout the following winter on Flattery Bank 
and directly off Cape Flattery. They con,sider that they have given 
these grounds a thorough trial. Mr. Moor, one of the members of this 
party, came to the Pacific coast in the schooner Mollie Adams andre­
mained with her during the trips made by that vessel in the summer 
of 1888 to Flattery Bank and . to the Queen Charlotte Islands and 
Sound. He has furnished a synopsis of last winter's fishing_ They 
first set trawls November 23, 1888, and from that date up to January 
7, 1889, su-cceeded in landing 2,076 pounds of halibut and 244 pounds 
of cultus-cod. The average weight of the halibut was 37 pounds and 
of the cultus-cod 24 pounds. After January 7 little w:as done, owing to 
the scarcity of fish and bait and the prevalence of stormy weather. 
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Mr. Moor does not think it advisable to send vessels to Flattery Bank 
earlier than the 1st of March nor later than the 1st of September. He 
thinks that halibut are almiJ<laut from March to June, but do not occur 
in incredible numbers, as has been reported from time to time. 

In November, 1888, Capt. Silas Calder, then of the schooner ]~{Qllie 

Adams, made a series of trials for halibut on Flattery Bank, but did 
not secure a single specimen. He is of the opinion that vessels could 
obtain good fares during a few mouths of each ;year, and might find the 
business profitable if there were a market for the catcll. But as there 
are now uo markets on the· north west coast that can take more than a 
few bunLlred pounds of the fish at a time, there is no incentive for ves­
sel fishermen to engage in the industry. 

Straits of Fuca.-There am a few fishermen about ·Port Townsend 
and Victoria, who fish for halibut and dogfish the greater part of the 
year. One of these, Mr. Isaac Bakman, with whom I conversed, stated 

• that he did not think that halibut were ever abundant enough in the 
Straits of Fuca to warrant vessels of large size en gaging in the business. 
In April, 1b8S, Mr. Bakman secured in different parts of the straits 
4,500 pounds of halibut, for which be received from 2 to 3 cents per 
pound. These spring fish have been very scarce, and not enough have 
been caught to pay expenses. 

Puget Souncl.-During the winter of 1888 and 1889 three men were 
occupied in Puget Sound in fishing for cod with gill nets alld trawl lines. 
No large quantities of these fi~h were obtained, but many flounders and 
a few halibut were taken on the trawls. The fishermen claim that on the 
''<lark" of the moon cod work inshore, and as it begins to grow they 
move off again into deeper water. They are captured in depths of 5 
to 100 fathoms. The deepest water in which cod gill nets have been set is 
150 fathoms, off Quartermaster Harbor, near the head of Puget Sound. 

None of the salmon canneries had commenced operations at the time 
of our arrival at Seattle. Salmon are not expected to run before the 
latter part of July or the 1st of August. Messrs. Felton and Kirl~­
wood, constituting tile King County Packing Company, intended to 
put down this coming season from 8 to 12 traps, costing from $400 to 
$800 each, according to size, including the boats and all other gear. 
They also have two purse seines valued at $1,200 each. 

Bcshowe or Black- God Pishcry.-In the fall of 1888, several merchants 
of Vi~toria, Vauconver Island, talked of fittiug out and sending ves­
sels to the black-cod grouuds off the west coast of tiJe Queen Char­
lotte Islands. I ll~we received information of only oue such vessel, 
which has been fishing since November, l888, iu the vicinity of Gold 
Harbor, Queeu Charlotte Islands. It was stated that she had shipped 
about 70 barrels of black cod to Victoria since she began fislling. 
These fish were caugiJt in 250 fathoms; The manner of dressing the 
black cod has not been changed during the year; they still spJit tuem 
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down the back, leaving the head and backbone attached, which causes 
the fish to rust very quickly. This method of prep<tration undoubtedly 
retards their sale in the markets; if cured like cod, or ~ven mess mack­
erel, this delicious fish would be in far greater demand. 

June 18, while at anchor in Port Orchard Bay, Puget Sound, we 
made several hauls with the seine, securing among other species a small 1 

quantity of herring. 

REPORT OF ENSIGN MARBURY JOHNSTON, U.S.N., NAVIGATOR. 

Dt;tring the year ending J nne 30, 1889, the cruising of the Albcttross 
has been comprised between the parallels of 17° and 590 north latit.ude 
and the meridians of 1100 and 1670 west longitude~ The following table 
gives the number of days l!nder way, together with the distances run 
and the object of each trip: 

Dates. 

July 4 to July 8 .. 
July 9 ........... . 
July 11 to July 23 .. 
July 28 to July 31.. 
Aug. 2toAug. 10 .. 

Aug.12 to 14 ••••••. , 
Aug. 21 to Sept. 3 .. 

Sept. 5 to Sept. 6 .. -~ 
Sept.17 to Sept. 26 . 

~~~~4 2~- ~~ .~~:_t: ~?.:I 
Oct.6 .............. , 
Oct.7 ............. . 
Oct. 10 to Oct. 14 .. . 
Oct. 18 to Oct. 21.. ·1 
• Tan. 3 to Jan 10 .... 
Jan.l5 toJan.l9 ... 
Jan. 23 to Jan. 26 ... 
Feb. 4 to Feb. 9 . -~ 
Jl'eb. 11 to Feb. 14 .. 
Feb. 26 to Mar. 4 .. . 
Mar. 6to Mar.8 ... . 
Mar. 10 to Mar.12 .. 

Mar.16 to Mar. 21.. 
Mar. 23 to Mar. 30 .. 
Mar. 31 to Apr. 3 .. 

Apr. 6 to Apr. 8 .... 

Miles. 

739 
79 

1, 961 
417.5 

l, 012 

Object. 

San Franciilco, Cal., to Esquimalt, British Columbia. 
Esquimalt to JJeparture Bay, British Columbia. 
Departure Bay to Unalaska, sounding and dredging. 
Unalaska to Popof Island, sounding, dredging, and fishing. 
Popof Island to Old Harbor, Kadiak Island, sounding, dredging, and 

fishing. 
266. 5 Oltl Harbor to St. Paul, Kadiak, sounding, dredging, ann fishing. 

1, 780. 5 St. Paul to Departure Bay, British Columbia, sounding, dredging, and 
fishing. 

139 Departure Bay to SPattle, Wash., sounding, dredging, and fishing. 
851. 5 St>attle to Barclay Sound, British Columbia, sounding, dredging, and 

fishing. 
H9. 5 Barclay Sound to Seattle, \Yash., sounding, dredging, aml fishing. 

38 Seattle, \Vash., to Port 'rownsend, Wash. 
35 Port Townsend, Wash., to Victoria, British Columbia. 
75 Victoria to Departure Bay, British Columbia. 

531.4 Departure Bay to A~ LOria, Oregon, sounding, tlreclging, and fishing. 
fi7f). 5 Astoria to San Francisco, Cal., sounding, dredging, all(l fishing. 
546. 4 San Francisco to San Diego, Cal., sounding, dreuging, and fishing . 
344. 8 Sounding, dredging, and fishing. 
303. 1 Sounding. cl:·e.dging, and fishing. 
384. 6 Sonndin,!!, dredging, and fishing 
249. 9 Sounding, dredging, aml fishing. 
936 San Dio(!o to Clar'ion Island, sounding, dredging, and fishing. 
241. 5 Clarion Islaurl to Socorro Island, sounding, dredging, and fishing. 
385. 6 Socorro Island to Pichilinque Bay, Lower California, sounuing, dredg-

ing, and fishin,g. 
303. 4 Pichilinque Bay to Guaymas, Mex., sounding, dredging, and fishing. 
679.3 Cruising in Gulf of California, sounding, dredging, and fishing. 
270. 9 Guaymas to La Paz, Lower California, sounding, dredging and fish· 

in g. 
338. 7 La Paz to Magdalena Bay, Lower California, sounding, dredging, 

and fishing. 
Apr. 9 to Apr. 11... 272. 5 Magtlalena Bay to S:m Bartolome Bay, sounding and dredging. 
Apr. 12 to Apr. 14.. 345. 5 Bartolome .Bay to San Diego, Cal., sounding and dredging. 
A'()l'. 22 to Apr. 25.. 454 San Diego, Cal., to San Francisco, Cal. 
May 21 t.o May 25.. 813. 5 San Francisco, Cal., to Departure Bay. British Columbia. 
May 26 to May 27.. 70. Departure Bay to Victor·ia, British Columbia. 
May 29 . .. . . . . .. . .. 33. Victoria to J>ort Townsend, Wash. 
May 30 . . . . . . . . . . . 38. Port Townsend to Seattle, Wa;;h. . 
June 6 to June 10.. 628. Seattle to Astoria, Or<'g., sountling. clredging, and fishing. 
June 13to Junt> 15.. :138. Astoria to Seattle, Wash., souliCling, dredging, and fishing. 
June 18 toJune19.. 2:?. 5 Cruising in l'uQ:et Sound, sounding, dredging, and fishing. 
June24 ....... ---- ~ 38 I SeattlotoPortTownsenu,Wash. 
Jun~~7toJune~--~ Port Townsend to Departure Bay, sounding and dredging. 

168 days ........... 
1 

17, 124. 6 

The total number of days at sea was 168, and the distance traveled 
17,124.6 miles. During this time 965 soundings were taken, of which 
number 237 were also dredging· stations. 
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The deviation of the standard compass was found to increase rapidly 
on easterly and westerly courses with an increase of latitude, the points 
of no deviation remaining constant at about N. by W. and S. 2- E. 

The ship was swung for compass observations on the folJowing dates: 

Position. 
Date. 

Lat. N. Long. W. 

July7 .... . ••....... . 45 38 124 00 
August 3 .........•.. 55 00 160 15 
August 22 ••••••.••. . 58 00 151 30 
January 6 ........... . 34 00 120 20 

Compass cards showing graphically the amount of deviation on each 
point are appended. 

On March 28 a survey was ma.de of Willard Bay, on the west side 
of the Gulf of California. The base line was obtained in the folJowing 
manner: The two extremities of the line were occupied by observers, 
who measured simultaneously the angle subten<led by the foremast of 
the Albatross. One observer also measured the horizontal angle be­
tween the foremast and the other observer. The height of the foremast 
being known, the distance from the ship of each observer was com­
puted. Then with the measured horizontal angle and the two computed 
distances, the third side of the triangle-the base line-was computed. 
From the two stations at the ends of the base line cuts were taken on 
all the prominent points. Willard's Point, the northern point of the 
bay, was also occupied, and a third round of angles taken as a check. 

The astronomical beal'ing of the base line was obtained by two 
methods, the results agreeing very closely. The first was by compass 
bearing, applying the local variation as taken from the chart. T·be 
second by measuring the angle made by the intersection of the base line 
and a true north and south line. The latter was obtained by observ­
ing the shadow cast by a perpendicular stake 10 feet high at apparent 
noon. The latitude was obtained by observing the meridian altitude 
of the sun with a sextant and artificial horizon; the longitude, by 
equal altitudes of the sun observed before and after noon. The mean 
of four chronometers, rated at San Diego 32 days previously, was taken 
in making the computation. · 

Several zigzag lines of sounding were run in the northern portion of 
the bay, but lack of time prevented a thorough examination of the 
bottom. 

The angles were all measured with a sextant, the ship having no 
theodolite on board. 

The four chronometers in use on board this vessel were last cleaned 
and overhauled in August, 1887. They run well together, and as yet 
show no indications of needing attention. 
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TABLES. 

Record of hydrogmphic soundings of the 0. B. Fish Commissio:1, steamer Albatross from 
July L 18S8, to June 30, 18~9. 

~ Position. I Temperature. ~ 
,c.; Time of · Character of Kind of -:: ~ 
~ Date. day. -- ~ bottom. I reel. ~~ 

-~-5- ___ I-----I-L-at_._N_._ Long.W. _g_
1 
_______ 

1
_A_i_r. ~a~~-. _B_o_t_.

1
_ ----I-~-"' 

1888. o I " I " Fms. oF. OJ<'. oF. Lbs. 
1130 July 19 6:16a.m. 5215 00 156 37 00 2,550 br.oz .......... 51 51 34.9 Baird ... . 60 
Hill ... do ... 2:36p.m. 52 12 00 158 20 00 2, 581 Wire carried 51 49 . ....... do ..... ! 60 

away. 
1132 .. do ... 10:29 p.m. 52 15 00 160 00 00 2, 558 gy. oz. P .. . . .. 50 
1133 July 20 6::!3 a.m. 52 15 00 161 40 30 2, 573 Wire carried 51 

48 
50 

1134 ... do .. 11:57 a.m. 5217 00 162 48 00 
1135 ... do ... 5:33p.m. 52 18 00 163 54 00 
1136 ... do ... 11:46p.m. 52 20 00 165 00 00 
1137 Julv 21 6:14a.m. 52 20 00 166 05 00 
1138 ... do ... 10:03 a.m. 52 40 00 166 35 00 
113!1 ... do ... 12:07 u. m. 52 53 00 166 44 00 
1140 ... do ... 2:19p.m. 53 05 00 166 49 00 
1141 ... do ... 3:06p.m. 53 11 00 166 51 00 
1142 ... do ... 4:0R p.m. 53 17 00 166 54 00 
1143 ... do . . . 5:08p.m. 53 22 00 166 55 30 
llH ... do ... 5:~1p.m. 532300 1665600 
1145 ... do ... 6:4(1 p.m. 53 19 00 166 50 00 
1146 ... do ... 8:28p. ru. 53 17 00 166 42 00 
1147 ... do . .. 9:11p.m. 53 15 00 166 35 00 
1148 .. do ... 9:fiRp. m. 53 13 00 166 27 00 
1149 .do .. 11:27 p.m. 53 16 00 166 10 tJO 
1150 .r uly 22 1:01 a. m. 53 25 00 166 02 30 
1151 ... do ... 1 2:2!1 a.m. 53 27 00 1165 46 00 
1152 ... do ... 3:47a.m. 53 30 00 16.1 30 00 
1153 ... do ... , 5:16a.m. 53 37 00 165 18 30 
1154 ... do . . . 6:39a.m. 53 39 00 165 04 01) 
1155 ... do ... 8:05 a. rn. 53 42 00 16-t 46 00 
1156 ... do .. . 9:34 a. rn. 53 48 00 164 32 00 
1157 ... do ... 10:23 a.m. 53 4~ 00 16! 38 00 
1158 .. do ... 11:20 a. rn. 53 43 00 164 31 Oo 
1159 .do ... 12:14p. rn. 53 39 00 164 34 00 
1160 .. do .. . 1:03p.m. 53 i:l9 00 164 26 00 
1161 .. do . .. 1:47 p.m. 53 41 BO 164 20 00 
1162 ... do ... 2:R2 p. rn. 53 43 00 164 13 00 
1163 ... do ... 3:Hi p.m. 5:.1 42 31) 164 O:i OJ) 
1164 ... do ... 4:01 p. rn. 53 4:! 00 163 57 30 
1165 do ... 5:17p.m. f>3 f>1 00 163 5100 
1166 ... do . .. 6:39p.m. 54 00 00 163 45 00 
1167 .. do .. . 9:24p.m. 5~ 09 00 163 41 00 
1168 ... cto ... 11:31 p.m. 5413 00 164 02 00 
1169 July 23 1:2l a.m. 5t 16 00 !6! 23 00 
1170 .. do . . . 2:37 a.m. 54, 18 00 164 38 00 
1171 ... <lo . .. 3:29a.m. 54 :20 00 16-1 49 00 
1172 ... rlo ... 4:31a.m. 5-l 22 00 185 00 00 
1173 ... do ... 5:12a.m. 54, n 00 165 09 00 
1174 ... do ... 5:.''i4 n.ru. 5! 2Ci 00 165 19 00 
1175 ... do .. 6:36a.m. 5t 24 00 

1

165 25 00 
1176 ... do 7:18a.m. 54 22 00 165 3-t 30 
1177 .. c1o.. 7:54a.m. 54 2l 00 HJ5 41 00 
1178 ... do ... 8:38a.m. 54 19 00 165 49 00 
1179 I•July 28 111:39 a.m. 53 56 00 1166 07 00 I 
llHO ... do ... 2:18 p. ill. 53 56 00 165 48 00 
1181 ... 1lo . . 4:fi3 p.m. 53 55 30 165 22 00 
1182 J ... do .. 6:17p.m. 53 55 00 165 05 30 
1183 J ... do ... 7:40p. ill. 54 00 00 164 51 00 
118! .. do ... 10:14 p. rn. 53 58 00 164 39 00 
1185 1 .. do ... 11:33 p.m. 53 55 00 164 22 00 
1186 .July 29 12:59 a.m. 53 53 00 164 O!'i 00 
1187 ... do ... 3:23a.m. 53 49 00 163 40 00 
1188 ... do . . . 5:00a.m. 54 00 00 163 37 00 
1189 ... do ... 5:46 a. ill. 54 01 00 163 45 00 
1190 ... do . . . 6:il0 a. ill. 54 02 00 163 53 30 
1191 .. do ... 7:1\ a.m. 54 0! 00 164 01 00 
1192 ... do ... 9::11 a. ill. l 5-t 06 00 164 17 00 
1193 ... <lo ... 10:14 a.m. 54 08 00 lilt 25 00 
119~ ... do ... ll:o3a.m. 5!0900 16!3300 
119<J 

1 

... do ... 11.48 a.m. 5-~ 10 00 164 42 00 
1196 ... no ... <:!:21 p.m. I 5! 11 oo 164 4R oo 
1197 ... do ... 1:05p.m. 54 15 00 164:41 00 
;1.198 ... do . . . 3:20 p. m. 54 ~5 00 16! 21 00 

H. Mis. 27 4--31 

away. 
2,678 gy.oz ......... 55 51 
2, 848 gy. oz .......... 54 50 
3, 820 gy. oz .. --.--.-- 52 50 
2,654 g_v.oz .......... 55 50 
2, 267 gy. oz .......... 52 51 
1,961 gy.oz .......... 52 50 

169 bk. s ... ---.-.. 53 50 
84: bk.8. P ....... 52 50 
57 S. bk.sp ....... 54 50 
41 S. bk. sp ------- 54 50 
28 S. bk. sp ....... 54 50 
55 bk.S.P ........ 51.5 48 
58 g_f. s ... --- .... 51 48 
83 bk.S ......... 51 48 

174 bk.S .......... 51 49 
228 bk.S .......... 51 49 
94 crs.bk.S ...... 51 49 

113 crs.bk.S.P ... 51 49 
261 gr. m . . . . . . . . . . 51 49 
99 gy. s. p .. - .. -.. 50 48 

133 fne. gy. S ...... 50 48 
163 bk. s ------ .... 50 49 

66 hk. s. G....... 59 I 49 
111 bk. H. SII ...... 52 49 
73 bk. S.fne. G .. 52 1 50 

185 lt. s 52 50 
211 gy. S. bk. Sp .. . 52 50 
89 bk. s 52 50 
68 gy. S. bk. Rp. P. 52 50 
63 gv. S. bk. Sp . .. 51 49 
9.5 gr. M .......... 51 49 
43 hk.S ......... 51 49 
45 fne. gy. S .. ... 51 50 
45 bk. S. bk. Sp .. 51 50 
51 R.fine. G ...... 51 49 
56 gy. S. bk. Sp.. 52 49 
45 gy. S. bk. Sp ... 52 50 
30 G .............. 51 48 
42 crs. bk. S. G 51 48 
72 crs. bk. S ...... 50 45 
80 hk. s ......... 50 45 
85 b k. S. G .. .. . .. 50 45 
n bk.S.G ........ 48 44: 
1i1 bk.S.G ....... 51 45 
53 p ............ 51 45 
36 blc S. brk. Sh .. 48 49 

~~ ~\~-~~:-~_::::: ~~ I!~ 
53 bk.S.G ........ 5~ 52 
59 brk.Sh. P...... 51 51 
61 g:v.S.G ........ 49 50 
50 crs bk. S ...... 50 50 
45 1 gy. s ......... - 51 50 

3-!2 bk. s ....... ... 51 50 
62 bk. s ......... 52 51 
49 bk. s ...... --.. 52 51 
48 bk. s ...... . 52 51 
46 bk. s .. -.... -.. 52 51 
41 bk.:s.G ........ 53 51 
52 bk. s 53 51 
52 bk. S.G ........ 52 50 
49 brk.Sh ....... 51 50 
52 rky ............ 51 50 
71 Cl'S. bk. S ...... 50 51 
63 R, b~.s., .... ,. 52 Pl. 

35 ... do ..... 1 

........ do -----1 
35.2 ... do ..... i 
35.2 ... do ... .. 
i:l5.7 ... do .. .. 
35.2 do .... . 
35.2 ... do .... . 
35.2 ... do .... . 
41.2 .. . do .... . 
40.6 Tanner .. ' 
....... do .... . 

42.7 ... do ... .. 
42.2 ... do ..... ' 
41.7 ... do ..... 1 

41.2 do .... . 
41.2 ... do ... .. 
41.2 ... (~0 ..... ; 
39.5 Ban·d ... \ 
41.2 Tanner ... ' 

1

41.3 ... l~O .... . 
39.7 Baml . .. . 
40 7 ... do ... .. 
41.2 Tanner .. 
40.2 ... do ... 1 

40.2 ... do . 
40.7 ... do .. .. 
40.7 ... do .... . 
40.2 ... do .... . 
40.1 do .... . 
40.5 .. do .... . 
411.4 do .... . 
40.4 .. do .... . 
40 2 do. 
402 .. do . ... . 
41.7 do ... .. 
41.2 ... do ... .. 
39.2 do . .. .. 

1

41.2 ... do ... .. 
42.2 .. . do ... .. 
43.9 ... do .... . 
45.2 ... rlo ... .. 
~Y.2 ... do .... . 
40.7 do .... . 
40.2 ... do . .. .. 
40.'7 ... do .. .. 

!i:~ :::~~ ·::::1 
44.4 .. do ..... , 
43.2 ... do ... .. 
41.2 ... do .... . 
43.2 .. . do .... . 
44.2 .. do ... .. 
41.2 do .... . 
40.2 ... do .... . 
41.2 ... do ... .. 
39.2 Sigsbee .. 
41.2 Tanner .. 
40.2 .. . do .... . 
41.7 ... do ... .. 
42.2 ... do ... .. 
43.2 ... do .... . 
42.2 ... do .... . 
41.2 do .... . 
41.2 ... do-----
43.2 ... do ... .. 
40.7 .. do ... .. 
10.6 .•. do ... .. 

60 
60 

60 
60 
60 
60 
60 
38 
38 
25 
25 
25 
25 
25 
25 
25 
25 
38 
25 
25 
38 
38 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
35 
25 
25 
25 
25 
25 
25 
25 
25 
60 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
2/j 
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Record of hydrographic soundings of the U. S. Fish Commission stea·mer Albatross from 
July 1, U388, to June 30, 1~89-Continued. 

0 z Time of 
~ Date. day. ·c 
~ w 

1888. 
99 July 29 6:20p.m. 
00 ... do ... 8:30p.m. 
01 ... do ... 10:40p.m. 

202 ... do ... 11:19p.m. 
02a ... do ... ... do ..... 
02b . - !10 ... do ..... 
Oil July 30 12:44 a.m. 
04 

11 
12 
12 
1 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
124 
12 
124 
12 
12 
12 
124 
12 
12 
12 
12 
12 
Ill 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

.. do ... 2:12a.m. 
05 ... do ... , 4:48a.m. 
06 ... do ... 1 

5:33a.m. 
07 ... do ... 5:58a.m. 
08 .. . do ... 6:18a.m. 
09 ... do ... 8:59a.m. 
10 ... do ... 9:49a.m. 
11 ... do ... 10:55 a.m. 
12 ... do ... 11:55 a.m. 
13 do l2:40p. m. 
14 ... do ... 2:06p.m. 
15 . . do .. 2:52p.m. 
16 ... do .. i:l:40p.m. 
17 .. do . . :. 4:28p.m. 
18 do 5:14p.m. 
19 .. do ... 5:56p.m. 
20 .. do ... 6:49p.m. 
21 do .. 7:57p.m. 
22 ... do ... 9:32p.m. 
23 ... do ... 11:51 p.m. 
24 July 31 12:13 a.m. 
25 ... do .. 1:40 a. m 
26 ... do ... 4:55a.m. 
27 .. do ... 6:17a.m. 
28 do 7:25a.m. 
291 Aug. 2 9:14a.m. 
30 Aug. 3 6:37a.m. 
31 ... do ... 7:46a.m. 
32 ... do ... 9:03a.m. 
33 do ... 10:18 a.m. 
34 ... do ... 11:35 a. ru. 
35 ... do ... 11:57 a.m. 
36 ... do ... 1:13p.m. 
37 ... do ... 2:~2p.m . 
38 ... do ... 3:53p.m. 
39 ... do .. 4:45p.m. 
40 ... do ... 5:55p.m. 
41 ... do.-- 6:39p. ru. 
2 ... do .. 8:33p.m. 

43 ... do ... 9:35p.m. 
4 ... do ... 10:2lp. m. 

45 ... do ... 11:04p. m. 
46 ... do ... l1:44p. m. 
47 Aug. 4 1:05 a.m. 

8 ... do ... 2:17a.m. 
49 ... do ... 3:31a.m. 
50 ... do ... 4:48a.m. 
51 ... do ... 6:04 a. ru. 
5:.! .. do ... 7:24a.m. 
53 .•. do ... 8:34a.m. 
54 ... do ... 9:21a.m. 
55 ... do ... 12:08p. m. 
56 .... do •. . 12:48p. m. 
57 ... do ... 1:24p. m. 
58 •• . do: .• 2:15p.m. 
59 ... do ... 3:00p.m. 
60 ... do ... 3:30p.m. 
61 ... do ... 5:13p.m. 
62 Aug. 5 4:49a.m. 
63 ... do ... 5:29a.m. 
64 ... J.o ··- 6:05a.m. 
65 ... do ... 6:42a.m. 
56 ... do ... 7:13a.m. 
67 ••. do ... 8:13a.m. 
68 ... do .. . 9:01a.m. 691 ... do . • • 0,46 '" m. 
70 ... do ... 10:07 a.m. 
71 .•. do ... 10:31 a.m. 
72 ••. do ... lO;Q{i !t. m. 

Position. 

Lat. N. Long. W. 

0 I II 0 I II 

54 22 00 164 01 00 
54 20 00 163 41 00 
54 18 00 163 21 00 
54 18 00 163 18 00 
54 16 00 163 19 :JO 
54 15 00 163 21 00 
54 14 00 163 21 30 
54 10 00 163 24 00 
54 09 00 163 14 00 
54 09 00 1163 04 00 
54 09 00 162 58 00 
54 08 00 162 54 00 
M u3 oo 162 43 00 
53 58 00 162 42 00 
54 03 00 162 33 00 
54 Oil 00 162 22 00 
54 12 00 162 17 00 
54 09 00 162 10 00 
54 12 00 162 02 00 
54 16 00 161 53 00 
54 20 00 161 46 00 
54 2ti 00 161 45 00 
54 31 00 161 44 00 
54 34 00 161 48 00 
54 27 00 161 53 00 
54, 32 00 161 39 00 
54 37 uO 161 27 00 
54 42 00 161 13 00 
54 47 00 161 00 00 
54 51 00 160 47 00 
54 56 00 160 33 00 
5! 59 00 160 26 01) 
55 08 00 160 05 00 

I 
55 04, 00 lGll 26 00 
55 05 00 HiO 42 00 
55 00 00 160 56 00 
5! 52 00 161 17 00 
5! 47 00 Hil 26 00 
54 4! 00 161 27 00 
54 38 00 161 39 00 
54 32 00 161 53 llO 
54 25 00 162 Of> 00 
54 23 00 161 56 00 
5~ 20 00 162 02 00 
54 16 00 162 08 00 
54 07 00 162 07 00 
54 10 00 161 54 00 
54 13 00 161 47 00 
54 17 00 161 40 00 
54 18 00 161 34 00 
54 22 00 161 22 00 
54 27 00 161 08 00 
54 31 00 160 54 00 
54 35 00 160 41 00 
54 39 00 160 28 00 
54 43 00 160 14 00 
54 47 00 160 00 00 
54 49 00 159 54 00 
54 57 00 159 55 00 
55 00 00 159 54 00 
54 59 00 159 45 00 
55 02 00 159 41 00 
55 06 00 159 39 00 
55 10 00 159 40 00 
5;) 15 00 159 28 00-
55 03 00 159 15 00 
55 01 00 159 08 00 
54 59 00 159 00 00 
54 57 00 158 52 00 
54 55 00 158 46 00 
54 53 00 158 38 00 
54 49 00 158 42 00 
54 51 ~0 158 49 00 
54 52 00 158 54 00 
54 53 00 158 57 00 
MM oo 159 Ol 00 

~ Character of 
bottom. 

~ 
A 

------
Fms. 

55 bk.S ........... 
72 bk.S ......... 
44 bk.S.G ........ 
32 rky ............ 
28 No specill.ten .. 
25 No specimen .. 
39 gy. !:;. bk. ~p - . -
42 gy. s. bk. ~p ... 
44 bk.S.G ........ 
431 G .............. 
43 bk. s .......... 
41 gy. S. bk. Sp ... 
51 G .............. 

464 rky ............ 
265 rky .....••...•. 
60 crs.S. P ...... 
47 bk. S. fno. G ... 
67 rky .... ........ 
51 rky.fne.G ...•. 
37 rky ............ 
38 P .............. 
80 gr.M .......... 
82 gr. M .......... 
58 rky ............ 
81 gr.M .......... 
81 rky ........... 
59 bk.S .......... 
64 bk.S .......... 
47 bk.S.G ........ 
45 

~~j·~:::::::· 52 
60 
18 fne. Gy. S .••••• j 
34 brk. Sh ........ 
38 rky ............ 
71 dk.M .....•.•.. 
74 dk.M .......... 
41 rkv ............ 
45 rky ............ 
49 bk.S. G ........ 
75 bk.S .......... 
63 bk. s .......... 
34 P .............. 
30 Sb ....... --·--· 
40 brk.Sb.G .•••. 

435 dk.M .......... 
52 rky .......... 
50 bk.S.P .....••. 
44 crs. S .....•..•. 
42 S.R ........... 
61 R.G .•...•.. 1 
59 bk.S .....•••.. 
7l bk.S .......... 
72 bu. M .......... 
62 gy. s. p ......... 
50 fne. gy. S ..... 
43 gy. S. bk. Sp .. -
40 fne. gy. 8 ...... 
25 gy. s .. --- .. -.. 
27 rky ........... 
26 bk. S.P ...... 
37 g_y. S. brk. Sh .. 
57 t:l •. brk.~b ...... 
39 B. brk.Sh ...... 
23 R.C ........... 
27 brk. Sh ..•..... 
44 G .............. 
48 gy.S ........... 
43 gy.S.G ........ 
46 gy. El. brk. Sb .. 
70 gy.S 
56 gy. s. p . ....... 
46 gy. S. brk. Sh .. 
45 rk:v ............ 
41 S.R ............ 
45 rky ---~~- -~·-·· 

Temperature. 
Kind of 

A" I Sn; ~--;-- reel. 

__:~face.~ 
----

oF. OF. GF. 
51 49 41.2 Tanner .. 
51 49 40.~ ... do ..... 
51 50 40.2 do ..... 
51 50 42.2 : .. do ..... 
51 50 . ~ ... - ................ 
51 ;,o ....... ·----- ..... 
51 50 40.2 Tnnner .. 
51 5~ 42.3 ... do ..... 
50 50 42.2 ... do ..... 
51 

I 

50 42.2 . .. do ..... 
51 50 .. do ..... 
51 50 42.2' ... do ... 
51 50 41.2 ... do .... 
51 50 42.2 ... do ..... 
51 50 39.2 ... do .... 
51 50 40.2 do ..... 
51 50 42.2 ::.do .... 
51 51 40.2 ... do ..... 
51 50 41.2 ... do ..... 
51 50 42.2 . .. do ..... 
51 50 40.7 ... do ..... 
52 50 39.8 . .. do ..... 
52 50 40.2 ... do ..... 
52 50 41.2 ... do ..... 
51 49 40.2 ...do ..... 
51 49 40.2 . .. do ..•.. 
51 49 41.7 . .. do •••.. 
51 49 42.2 . .. do ..... 
51 

~ 1':·' 
... do ..... 

51 ... do ..... 
51 50 41.8 ...do ..... 
51 51 41.7 do ..... 
51 49,40.9 ::.do ..... 

1 
58 51 45.7 ... do ..... 
54 51 44.2 ... do .. ... 
53 52 40.2 Tanner .. 
54 51 41.7 ... do ..... 
54 51 43.2 ... do ..... 
52 51 ·-··- . .. do ..... 
li2 51 43.2 .do . .... 
52 51 41.2 ...do ..... 
52 51 40.2 ... do ..... 
51 51 43.5 do ..... 
51 50 43 ::.do ..... 
52 50 42.2 .:.do ..... 
51 50. 38.2 Sigsbee .. 
52 50 39.7 ... do ..... 
52 51 40.2 Tanner .. 
52 !'\1 41.7 ... do ..... 
52 51 42.2 ... do ..... 
52 51 41.2 ... do ..... 
52 50 41.2 do ..... 
52 50 40.2 . .do ... .. 
52 51 40.2 ... do ..... 
52 50 40.4 ... do ..... 
53 51 40.6 .do ..... 
53 51 42.2 ... do ..••. 
53 51 43.7 do ..... 
51 50 48.3 ... do .... 
51 50 45.2 .. do ..... 
51 50 45.2 ... do ..... 
53 50 44.7 . .. do ..... 
53 48 44.2 ... do ..•.. 
53 48 44.2 ... do ..... 
53 48 42.0 ... do ..... 
51 49 45.7 ...do ..... 
51 49 43.2 ... do ..... 
51 49 42.2 ... do •••.. 
51 49 42.2 do ..... 
51 49 42.2 do ..... 
52 51 40.2 :: -~~ :::::1 51 51 40.9 
51 51 42.2 n:!.".,;~;::! 51 51 ... 
51 51 4:!.7 Tawer 
51 52 ........ Basanet .. 

..... 
0 .... .... 

,t:la;l 
b£~ 
-~ Q 

~·;; 

Lbs. 
25 
25 
25 
25 

....... 

. ..... 
25 
25 
25 
25 
25 
2:1 
25 
25 
25 
25 
2 
2" 
2 
2 
2 
2. 
2 
:! 
2 
2 
2 
2 
2 
2 
2 
2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
8 
8 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2a 
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Record of hydrographic soundings of the U. S. Fish Commission steamer Albatross from 
July I, 1888, to June :30, 1889-Continued. 

Date. Time of 
day. 

Position. 

Lat.N. 

...c:i 
-;5. 

Character of 
bottom. 

Temperature. ""' o_. 

Long. W. A 
-·-1---1---1 ---- 1----

Kind of fll~ 
--~S ~ reel. 'Qi·S 
Air. fa~:. _n_o_t.·I----· I-~-"'-

1888. 
1273 Aug. 5 11:16 a.m. 
1274 ... do ... l1:38a.m. 
1275 ... do ... 11:58 a.m. 
1276 ... do ... 12:19 p.m. 
1277 ... do ... 12:38 p.m. 
1278 ... do ... 1:04 p.m. 
1279 ... do . . . 1:22 p.m. 
12b0 ... do ... 2:01 p. n~o 
1281 ... do ... 3:18p. m. 
1282 ... do ... 4:04o p. ru. 
1283 .. do . .. 4:39 p. 111. 
1284 do . . . 5:27p.m. 
1285 ... do . . . 6:07p.m. 
1286 ... do ... 7:48p.m. 
1287 do ... 7:35p.m. 
1288 ... do . . . 8:37p. m. 
1289 ... do ... !l:52 p.m. 
12no I . • do ... 11:53 p. ru. 
1291 .Aug. 6 1:16 a.m. 
1292 ... do . . . 1:57 a.. m. 
1293 .. . clo . . . 2:45 a. m. 
1294 ... do . . . 3:29 a. m. 
1295 ... do ... 4:51a.m. 
1296 do . .. 5:25 a. 111. 

1297 ... do ... 12:48 p. m. 
1298 ... do ... 1:23 p.m. 
1299 ... do ... 2:04p.m. 
1300 1· .. do ... 2:45 p . rn. 
1301 .. do . . . 3:30p.m. 
130:! .do ... 4:12p.m. 
130:3

1 

. .. do ... 4:54p.m . 
1?0~ ... do... 5:37p.m. 
lBO:-> ... do ... 6:15p.m. 
1306 1 ... do... 6:55p.m. 
1307 .. do . . . 7:36 p. m. 
1308 ... do ... 8:17p.m. 
1309 t·. do . . . 8:5!J p. ru. 
1310 ... do ... 9:43p.m. 
1311 ... do ... 11:06 p.m. 
1312 A.ug. 7 12:27 a.m. 
1313 ... do ... 1:47 a.m. 
1314 ... do ... 3:10am. 
1315 ... do ... 4:31 a. rn. 
1316 ... do .. . 5:48a.m. 
1317 ... do ... 6:25 a . ru. 
1318 ... do ... S:21 a.m. 
1319 ... do ... 9:38a.m. 
1320 ... do ... 10:53 a.m. 
1321 .. :do ... 12:07 p.m. 
1322 1 ... do ... ,1:23 p.m. 
1323 ... do .. 2:03p.m. 
1324 Aug. 8 6:56 a.m. 
1325 .. do . . . 8:00a.m. 
1326 do . . . 9:15 a.m. 
1327 ... do ... 10:28 a.m. 
1328 .. . do .. ll:Oll a.m. 
1329 .. do ... 12:24 p.m. 
1330 ... do ... 12:29 p.m. 
1331 ... do .. . 4:4H p.m. 
1332 ... do ... 5:27p.m. 
133'1 ... do ... 6:02p.m. 
1334 ... do .. . 6:36p.m. 
1335 ... do . . . 7:52 p.m. 
1336 ... do ... 9:12p.m. 
1337 ... do ... 11:02 p.m. 
1338 Aug. 9 12:20 a. m. 
1339 ... do . . . 1:37 a.m. 
1340 ... do ... 2:51a.m. 
1341 ... do ... 4:11a.m. 
1342 ... do ... 4:53a.m. 
1343 do . . . 5:09a.m. 
1~44 ... do ... 6:1<l a.m. 
1345

1 

... do . . . 6:59a.m. 
1346 ... do . .. R:17 a. rn. 
1347 . oo . . . 11:'2!'> a.m. 
1348 ... do ... 10:08 a 111. 

l349j ... do ... 11U:i3 a.m. 

54 55 00 
54 52 00 
54 50 00 
54 49 00 
54 48 O ~l 
C4 47 00 
54 46 00 
54 44 00 
54 35 00 
54 37 00 
54 38 00 
54 39 00 
54 41 uo 
54 42 00 
54 41 00 
54 37 00 
54 32 00 
54 25 00 
54 36 00 
54 41 00 
54 42 00 
54 37 00 
54 28 0 \ 
54 25 00 
54 39 00 
i"\4 40 00 
54 41 00 
fi4 46 00 
54 50 00 
54 !)6 00 
55 OJ 00 
f·5 03 00 
55 Oi 00 
b5 07 00 
55 09 00 
55 11 ou 
55 13 Otl 
55 17 00 
55 JK 00 
55 20 00 
55 21 00 
!),) 2:3 00 
55 2:3 00 
55 25 00 
5:) ~6 00 
55 30 00 
55 34 00 
!)5 39 00 
55 47 00 
55 54 ou 
55 57 00 
55 52 00 
55 49 00 
55 47 00 
55 4:i 00 
55 44 00 
55 42 00 
55 41 00 
55 40 00 
55 39 00 
55 37 00 
55 36 00 
55 34 00 
55 44 00 
55 53 00 
55 46 flO 
55 39 00 
fi:) 3~ 00 
55 i!9 00 
55 47 00 
55 49 00 
f>fi 44 00 
55 J9 00 
55 47 00 
fi5 !)5 00 
5!) fi!l 00 
56 04 00 

0 " Fms. 
159 05 00 il5 

0F. °F. °F. Lbs. 
rky .•.... . ..... 52 f>2 43.2 Ta11ner.. 25 

1:i!) 07 00 38 
159 OR 30 35 
159 05 00 57 
lfi9 01 00 44 

gy. S. P. brk. Sh 52 52 . . Bassnet.. 25 
rky . . . . . . . . . . . 52 52 44.2 Tanner . . 25 
rky ....... _.. 52 52 ..... Ba:!snet.. 25 
Sh. fne. G...... 52 52 43.2 ... do . .. .. 25 

158 55 00 47 R. Sh 54 51 42.2 Tanner.. 25 
tfi8 53 00 49 R...... ........ 54 5]. 42.5 ... do..... 25 
158 44 00 55 
lfi8 51 00 99 

rk.v 54 51 41.7 ... do..... 25 
bu. M.P....... 54 51 40.7 ... do..... 25 

15R 5R 00 69 
159 02 00 56 
159 09 oo I 46 
159 16 00 41 
159 24 00 B5 

i~~ ~~ ~g I !~ 
159 17 00 1 115 
159 40 00 105 
159 39 00 49 
159 39 00 42 
159 47 00 44 

gy.S.P ........ 54 51 40.2 ... do..... 25 
gy. S. p . .. .. .. . 53 f>1 41.3 l do . . . . . 25 
P .. .. .. 53 51 42.5 Tanner . . 25 
gy.S.Sh ....... 53 51 43.2 ... du ..... 2a 
rky.. ..... 51 49 44.2 ... do. .. . 25 
rk,y .. ··---····· 51 49 44.2 ... do- ... 25 
rky...... ...... 51 19 ..... Ba~snet.. 25 
rky. . . . . . . . . . . 51 51 . . . . . Tanner . . 25 
bk. S ..... .... 50 50 41.2 ... do..... 25 
bk.S .......... 50 51 42.4 ... do 25 
P.. ............ 50 51 43.0 .. . do..... 25 
R . 50 51 43.2 .. do . .. .. 25 

13!1 52 00 4!.1 
160 00 00 67 

R. gy. S. ...... 50 51 42.2 ... do..... 25 
P.... 50 51 40.6 ... do .. .. . 25 

160 03 00 119 
1fi8 43 00 5~ 
158 35 00 fi7 
158 25 00 ll6 

fne. gy. S ..... •so 51 41.2 . .. do .. . .. 2ii 
rky ............. 51'l 51 4ol.2 ... do ..... 25 
rky............ 55 51 40.7 do..... 25 
P .. ; ........... 54 53 41.2 ... do ..... 25 

158 2~ 00 110 
158 i!O 00 87 
ViS 30 00 90 

gy. S.... . .. ... fl4 53 412 ... do . .. .. 25 
gy. 8 . . . ... . .. 54 !\3 41.~ .. . flO..... 25 
G..... ... 5:\ 53 40.4 . .. do..... 25 

1[)8 30 00 114 
158 38 00 87 

gr. M.. ..... . .. . 53 53 40.6 ... do..... 25 
G .... ...... 53 52 39.9 ... do..... 25 

158 48 00 79 
158 55 00 5lJ 
1fi!l 03 00 47 
159 11 00 fi3 

~;--~:~~~--.-:::: ~~ ~~ !~:~ :::~~ :.... ~~ 
gy.S.P ........ 51 50 41.9 .. do ..... 25 
g_v. S.... ...... 52 51 43.2 do..... 2'> 

lfi9 18 00 58 
159 19 no 102 

gy.S . ........ 51 51 42.2 . .. do ..... 25 
bu. M .. .. .. ... 51 51 40.4 ... do . .... 25 

159 02 00 103 brn. M . ........ 51 51 40.2 do..... 25 
158 4.') 00 !l7 
158 29 00 8ll 

gy.S .... ~ ..... 51 51 41.2 ... do ..... 25 
gv. S .... ---·· 50 52 40.2 ... do..... 25 

158 12 00 68 M. 50 52 ... do..... 25 
157 55 00 56 G. brk. Sh . ... . 50 50 42.1 ... do-.... 25 
157 37 00 4li yl.S ........ 51 50 42.0 ... do..... 25 
157 28 00 47 gu. M 51 50 42.1 ... do • .. .. 25 
157 44 00 53 gy. S. G 50 50 41.9 ... do..... 25 
158 00 00 73 
158 14 00 73 
1f>8 '27 00 6! 
158 40 00 (jfl 

fne. gy. 8 .. .. 51 51 40.1 ... do..... 25 
M. fne. gy. S .. 51 51 42.1 ... do..... 25 
fne. gy.S ..... 51, 51 41.9 ... do----· 25 
bu. M . • .. . • .. . 53 51 43. l ' ... do . .. .. 25 

15ll 47 00 82 buM 53 52 42.1 ... do..... 25 
158 '29 00 67 
158 1:.! 00 44 

fne. Gy. S . .. . . 52 50 42.1 ... do .. ... 25 
Sh. G.......... 5'l 51 43.3 ... do . . . .. 25 

157 55 00 57 gy. S .. ... .. . 53 51 44.3 .do..... 25 
157 39 00 67 fne. bk. S . .. .. M 53 41.3 ... do.... 25 
l fl7 30 00 59 br. S 5~ 53 41.5 ... do . . . .. 25 
157 24 00 54 
157 2-l 00 49 

rky• .... . ... 54 53 ........ do..... 25 
br. S. G . .. .... M 53 ....... do..... 25 

157 l(i 00 48 bk. S. G....... 56 52 43.9 ... do .. .. . 25 
157 07 00 47 crs. gy. S . .. •. 56 52 45.1 ... do . . .. . 25 
156 fl7 00 50 gy.S. 54 5142.9 ... do ..... 25 
156 47 00 55 
156 30 00 135 

fne. gy. S.... . 53 52 41.7 ... do . . . . . 25 
gn. M.......... 53 52 41.1 do .. . .. 25 

lfi6 19 00 137 bu. M . .. . .. .. . 54 52 41.1 Tanner .. 25 
156 06 00 119 lm. M .. .. .. .. . 54 52 41.3 ... do . . .. . 2!) 
155 55 00 89 P .. • • • • .. • . . • .. 53 fiO 41.1 ... do . . . . . 25 
155 44 00 60 
1fi5 3<l 00 !l6 
!G5 27 00 57 
155 22 00 ~6 
155 20 00 27 
155 14 00 76 

rky .. ... . .... 52 50 42.6 ... do.... 25 
gy. S. P........ 52 50 42.1 ... do . . . . 25 
gy.S ...... ... 52 50 46.1 ... do..... 25 
gy. S .. .. .. . . 52 50 48 2 ... do . . . .. 25 
gy. S. brk. Sp .. 52 50 48.0 ... do . . .. . 25 
gy.S .......... 50 48 419 ... do..... 25 

155 09 00 287 gy. S 50 48 38.9 ... do..... 25 
155 00 00 89 gv. 8.... ...... fi·> ;,J 41.6 ... do..... 25 
1fi4 51 ro 81 fne. br. R.. ••• • . 5."\ !'>-! 41.:3 ... do . .. .. :.!5 
llH 47 oo 7\i fue. gv. S .. . .. . 58 54 42.5 ... do 25 
15-! 44 QO 60 fne. gy. S...... 58 54 41.5 ••• do .... • 25 
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.Record of hydrographic soundings of the U. S. Fish Com?nission steamer .AlbatrosB from 
July l, ltl88, to June 30, 1889-Continued. 

Date. 

188R. 

Time of 
day. 

1350 Aug. 9 11:21 a.m. 
1351 ... do __ . 12:43 p.m. 
1352 ... do ... ,1:2 .. 5 p.m. 
Vl53 ... do . . . 4:03p.m. 
135-t ... do ___ 5:18p.m. 
1355 ... do ... 6:29p.m. 
1356 ... do . . . 7:01) p.m. 
1357 ... tlo ... 7:47p.m. 
1358 ... do--- 0:01p.m. 
1359 ... do 9:40 p.m. 
1360 ... do ... l0:19p.m. 
1361 ... do ... 11:42 p.m. 
1362 Aug. 10 12:27 a.m. 
1363 do . . . 1:09 a. m. 
1364 ... do .. l :50 a. m. 
1365 ... do ... 2:33a.m. 
1366 ... do . . 3:10a.m. 
1:lG7 ... do .. 3:49 a. ru. 
1368 ... do .. . 4:30 a.m. 
1369 ... do .. . 5:08a.m. 
1370 __ .do .. . 5:46 a. m. 
1371 ... do .. . 8:26a.m. 
1372 ... do ... 8:37a.m. 
1373 ... do ... 11:05 a.m. 
1374 ... do . . . 1:09 p.m. 
1375 ... do ... 1:-17 p.m. 
1376 Aug. 12 4:17 p.m. 
1377 ... do ... 4:55p.m. 
1378 ... do ... 6:03p.m. 
1379 ... do ... 7:10p.m. 
1380 ... do __ . !l:14 p.m. 
1381 ... do . . . 9:23 p.m. 
1382 .. do ... 10:53 p.m. 
1383 Au~. l:J 12:14 a.m. 
1384 ... do ... 12:52 a.m. 
1385 ... do .. . 1:20 a.m. 
13861 ... do .. 2:40a.Ul. 
1387 ... do . . . 3:59a.m. 
13118 .. do . . . 5:12a.m. 
1389 .. do . .. 6:20a.m. 
1390 ... do ... 7:27a.m. 
1391 ... do ... 8:08a.m. 
1392 ... do ... 9:07a.m. 
1393 ... rlo ---!0:34a.m. 
1394 ... do . .. 1:36 p.m. 
1395 ... do __ . 2:37p.m. 
1396 ... do ... 3:44p.m. 
1397 ... do 4:51 p m. 
1398 ... do . .. 6:80p.m. 
1399 ... do . .. 7:39p.m. 
1400 ... do .. . 8:16p.m. 
1401 ... do ... 9:53p.m. 
1402 ... do ... 10:31 o. ru. 
1403 Au!!. 21 3:26p.m. 
1404 ... do . .. 3:52p.m. 
1405 ... do ... 4:33p.m. 
1406 ... do ... 5:14p.m. 
1407 ... do . . . 5:54p.m. 
1408 ... do ___ 6:34p.m. 
1409 .. do . .. 7:14 p. w. 
1410 ... do . .. 7:46p.m. 
14Ll ... do ... 8:25p. ru. 
1412 ... do __ . 9:08p.m. 
H13 ... do ___ !0:22p.m. 
1414 ... do ... 11:36 p.m. 
1415 Ang. 22 12:18 a.m. 
1416 ... do ... 2:35a.m. 
1417 ... do ... 4:00a.m. 
1418 do~ .. 5:17a.m. 
1419 ... do ... 6:43a.m. 
1420 .•. do . . . 8:00a.m. 
1421 ... do ... 9:18a.m. 
1422 ... do ... 10:54 a.m. 
1423 ... do ... 1:27p.m. 
1424 ... do ... 2:40p.m. 
1425 ... do . . . 4:00 p. ru. 

Position. I .J:i I Character of I Temperature. Kind of I~ ~ 

~at. ~J:•: ~ F:, I bottom. I:: ~~;t· l--r-e_e_l._l:~. 
56 07 00 15-t 38 00 37 g~. S .. .. .. . .. . 58 54 42.5 Tanner .. 25 
56 os oo 

1
15-t aa oo 61 rue. gy. s .. .. • 55 55 41.6 ._._ ._d(

1
o
0 

•••••••• I 25 
5603001542500 66 gy.S.P.Co .... 55 55 41.6 25 
56 00 00 ~5i 15 00 75 bk.S .......... 55 53 41.9 ... do____ 25 
56 18 00 15-! 10 00 54 gy. S. bk. Sp... 54 53 43.1 -__ - _.ddoo ._ ._ ._ ... _

1 
25 

56 28 00 15-! 05 00 28 gy. s .......... 53 50 48.2 25 
5627001535500 23 brk.Sh ........ 53 52 48.0 ... do ..... l 25 
56 2-t 00 153 47 00 52 bn.S .......... 53 52 43.1 ... do..... 25 
5618 00 153 33 oo 46 G ............. 53 52 43.2 ... do.... 25 
56 15 00 153 25 oo 52 gy.S.P ........ 54 53 41.4 ... do.... 25 
56120011531800 88 fne.gy.S ...... 54 53 41.5 ... do .... 25 
56 23 00 15B 24 00 36 Sh ...... ...... 54 52 44.5 ... do..... 25 
56 2R 00 153 26 00 45 gy. S. Sh. ...... 53 51 44.1 ... do..... 25 
56 34 00 153 2::1 00 73 bu. M .. .. . .. . 52 51 41.1 ... do . .. .. 25 
56 35 00 15319 00 53 gy.S.C ........ 54 58 421 ... do..... 25 
56 36 00 153 10 00 58 bu. M .. ...... . 54 51 42.6 ... do .. __ . 25 
56 37 00 153 00 00 40 bu.M ......... 53 51 42.1 ... do..... 25 
56 39 00 152 50 00 44 rky ....... .... 53 51 42.1 ... do .... . 25 
56 40 00 152 40 00 51 gy. S . .. . .. .. .. 53 51 42 6 ... do .. . .. 25 
56 41 00 152 30 00 49 rky ........... 53 51 42.1 ... do..... 25 
56 42 00 152 21 00 37 S. P :. .. .. .. .. 54 52 43.3 ... do .. . .. 25 
56 46 00 152 35 00 61 S.P ........... 66 54 41.9 ... do..... 25 
56 fV.. 00 152 50 00 37 gy. S. brk. ~h . . 66 54 44.7 ... do . . • • . 25 
56 58 00 153 10 00 1H brk. Sb........ 57 55 47.3 ... do ~.... 25 
57 O.t 00 153 18 00 68 bk. M .. .. . . .. . 57 55 43.2 ... do .. . .. 25 
570700 Hi31800 57 br.::\1 .......... 57 55 44.1 ... do ..... 25 
56 55 00 153 19 00 7l fne. gy. S .. .. • . 54 53 43.8 ... do .. . .. 25 
56 5100 15313 00 111 gn.M ......... 54 55 39.9 ... do..... 25 
56 43 00 153 00 00 GO rky............ 53 54 40.9 ... do..... 25 
56 35 00 152 48 00 46 S.P ........... 53 54 41.9 ... do.... 25 
56 28 00 152 36 00 38 P .. ......... 52 53 42.6 ... do..... 25 
56 20 00 152 23 00 ili7 gn. M .. .. .. .. 52 54 39.1 ... do .... , 25 
56 29 00 15211 00 173 gy.S .......... 52 54 40.1 ... do..... 25 
56 33 00 151 59 00 28 rky .. . .. .. .. . 53 54 44.6 -__ · _.ddoo . __ · _-_·.I 25 
56 35 00 151 50 (l0 60 gy. S. R ....... 53 54 42.1 25 
56 33 00 151 42 00 298 gy. S .......... 53 54 39.6 ... do..... 25 
56 42 00 151 29 00 I 4R5 rky ........... 53 54 39.1 ... do..... 25 
56 49 00 151 42 00 5R g_y. S . .. .. .. . .. 53 54 42.9 ... do .. .. . 25 
[>6 56 00 151 5G 00 49 gy.S .......... 53 53 44.8 ... do.... 25 
57 03 00 152 10 00 44 rky............ 53 52 43.9 ... do. 25 
57 10 00 152 23 00 86 fne. gy. S . .. . .. 54 52 41.4 ... do .. .. 25 
57 l 2 00 152 27 00 53 fne. gy. S . .. .. . 55 53 44.4 ... do .. .. 25 
57 16 00 152 22 00 39 bn.S.G ........ 55 50 45.3 ... do..... 25 
57 20 00 152 15 00 25 rky............ 57 52 47.5 ... do..... 25 
57 17 00 152 07 00 45 brk. Sh .. .. .. . 52 4!J 44.6 ... do .. .. . 25 
57 11 00 151 52 00 43 gy. 8. brk. Sh .. 52 49 45.1 ... do .. .. . 25 
57 05 00 151 37 00 46 Co............. 52 53 45.1 ... do..... 25 
57 00 00 151 23 00 90 gy.S .......... 56 53 41.4 ... do..... 25 
57 11 00 151 O:'i 00 75 gy.S .......... 55 53 41.8 ... do..... 25 
57 18 00 151 19 llO 71 G.............. 53 53 43.4 ... do..... 25 
57 24 00 151 33 00 39

1 

rky............ 52 50 45.5 ... do..... 25 
57 30 00 151 46 00 57 rky...... .... .. 52 50 44.9 ... do .. . .. 25 
57 35 00 151 52 00 81 rky ............ 52 50 42.9 ... do..... 25 
57 43 00 152 14 00 69 bu. M.......... 60 54 46.5 ... do .. .. . 25 
57 42 00 152 09 00 17 rky ............ 60 54 ... do..... 25 
57 46 00 152 01 00 28 Sh ............. 57 53 48.5 ... do..... 25 
574900 Jfil5300 561gy.S.brk.Sh .. 57 53 44.6 ... do .... 25 
57 52 00 151 47 00 47 gy. S ......... 56 55 45.1 ... do 25 
5749001513900 30 G.Sh .......... 56 55 47.3 ... do ..... 25 
5746001513200 33 G.Sh .......... 62 55 48.8 ... do ..... 25 
57 43 00 151 25 00 35

1 

crs.gy.S.brk.Sh 56 52 48.1 ... do..... 25 
57 39 00 15118 00 3fl Sh.Co ......... 51i 52 47.3 ... do... 25 
57 36 oo 151 11 oo 42 i:;h............. 55 52 46.0 

1 

... do ..... 

1 

25 
5~2900 1505600 48 gy.S.Sh ....... 54 53 44.3 ... do ..... 25 
57230011504100 57 gy.S .......... 55 55 42.7 ... do .... 25 
5719001503500 72 gy.S.P ........ 55 56 41.6 ... do.... 25 
57 26 00 150 06 00 200 II!Y· S. bk. Sp .. 56 57 39.6 ... do . .. .. 25 
57 32 00 150 18 00 59 gy.S.G ........ 56 56 42.6 ... do..... 25 
57 39 00 150 33 00 51 8. brk. Sh...... 54 52 45.1 ... do • .. .. 25 
57 44 00 150 46 00 43 S. brk. Sh...... 55 53 46.8 ... do. 25 
57 51 00 151 00 00 40 S. G............ 581 53 46.5 ... do..... 2:, 
57 57 00 151 Oil 00 1:6 brk. S. G....... 55 54 46.51 ... do-----~ 25 
58 03 00 151 26 00 781 Fne. gy. S ... __ . 55 54 44.1 ... do . .. .. 25 
58 14 00 151 23 00 41 G ............. 59 56 44.1 ... do..... 25 
58 20 oo 151 11 00 60 gy. S.G. __ .. __ . 59 53 143.6 ... do .. .. . 25 
5812001510100 56 gy.8.brk.Sh .. 63 53 ·44.1 1 ... do ..... 25 
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Recm·d of hyd1·ogmpltic soundings of the U. S. Fish Couw~ission steamer Albatross frorn 
July 1, 188l:l, to June 30, 1889-Continued. 

0 
z 

Date. Time of 
clay. 

Position -, ... - -- -

.- Character of 

Lat.N. Long.W. ~ I I 
..., bottom. 

1888. I Fms. 
1426 Aug-. 22 1 8:31p.m. 57 58 00 l!iO il~ 00 102 gy. S ....• . ..•. 
1427 -- .clo .. . 9:46p.m. 57 52 00 1150 16 00 114 gy. S. bk. Sp .. . 
1428 ---do ... 11:03 p.m. 57 47 00 150 00 00 113 gy. S. bk. Sp .. . 
1429 A..ug. 23 12:22 a.m. 57 41 00 149 4-1 00 140 I!.Y· S. bk. Sp .. . 
1430-- do ... 1:45a.m. 574700 1493100 119 gy.S.bk.~p .. . 
1431 --.do ... 3:u4 a.m. 57 53 00 149 19 00 166 gy. S. bk. Sp .. . 
1432 --.do .. . 4:24 a.m. 57 59 00 i149 3:! 00 112 g_y. S ......... . 
1433 -.. do.. . 5:43a.m. 5.~ 05 00 1149 48 00 128 gy. S ....... .. 
1434 ... do ... 7:01a.m. f>8 11 00 150 03 00 69 gy. S. P ....... . 

· face. · 

o F. o F. oF. 

Kind of 
reel. 

I Temperature. 

--I 

A.ir I Snr- Bot I 

56 41.3 Tanner .. 
55 41.1 .. . do .... . 
55 41.3 ... clo .... . 
56 41.1 . .. do .... . 

~~ I 54 
;);) 

56 41.6 ... do .... . 
56 41.1 do .... . 
56 41.5 ... do ... .. 
55 41.3 ... do ----·1 
~~ !~:~ -~:~~ :::::· 
53 48.5 ... do ... .. 

1435 ... do ... 8:28a.m. 5817 00
1
15017 00 37 brk.Sh.G .. 

1436 ... do... 9:43a.m. 58 23 00 150 32 00 I 37 brk. Sh ...... .. 
1437 ... do ... 11:17a.m. 58 29 00 

1
150 48 00 50 S.P.brk.Sh ... 

1 
1438 ... do ... l2:39p.m. 58 35 00 1151 O:l 00 99 gy.S ......... . 
1439 -- .ddo . . . 

3
1 :5

00
a p.m. 58 40 oo 151 16 oo 9

7
t

6
9 rky

8 
.......... . 

55 
55 
54 
59 
63 
64 
liS 
5l-l 
57 
56 
5G 
56 
55 
55 

54 44.1 ... do .... . 
54 41.1 ... do .... . 
5! 41.1 ... do .... . 

1440 0 · p m 58 50 00 ,151 07 00 cry , 

~!!~ :::~~ ::: ~~~~~:~: ~~ ~i ~~ ~~~ ~~ ~~ ~I ~~::~~-~~~~~:::: '! 
1443 ... do ... 6:54p.m. 5R4600 I1503300 105 brk.Sb.P .. ... . 
1444 · .. do .. . 8:13 p. ru. [>8 40 00 150 17 00 6!l gy. S. brk. Sh .. 
1445

1 

... do ... 9:32p.m. 58B300 1500300 67 gy.S.P ....... . 
1446 ... do ... !0:56p.m. 5!! 27 00 14947 00 84 bk.S .......... . 
1447 Aug. 24 12:21 a.m. 5~ 21 00 149 33 00 90 gy. S ......... .. 
1448 ... do ... 1:41a.m. 3814001491700 85 gy.S ......... . 
1449 · .. do . .. 3:02a.m. 58 08 00 149 04 00 77 gy. S. P ...... . 
1450 .. do ... 4:28a.m. 58 0100 l4ll49 00 98 gy.S . ......... . 
1451 . -.do .. . 6:21a.m. 57 54 00 148 34 00 507 l.m. M ...... .. 
14~2 ... do ... 8:25a.m. 58 00 00 148 20 00 59~ bk.S.G ....... . 
1453 --do ... 10:03-a.m.

1

581000 148~000 'iGl bu.M ......... . 
1454. --.do .. . 1:38 p.m. 58 24 00 148 46 00 71 gy. S ....... . 
1455 --.do . .. 2:56p.m. 58 31 0(1 148 57 00 6ti gy. S. G. Sh .. .. 
1456 ... do •. . 4:15p.m. 5839001490800 72 g_v.S .......... . 
1457 ... do .. . 5:33p.m. 58 46 00 149 17 00 103 bu. M ....... .. 
1458 ... do ... 6:55p.m. I 58 53 00 149 30 00 122 gy M ........ .. 
14.59 .. -do .. . 9:03p.m. 58 44 00 149 02 00 118 gy. S . . ...... . .. 
1400 · · do .. 10:23p.m. , 58 37 00 US 45 00 99 g_y.S .......... . 
1461

1
-A .. do ... ll:42p.m. 5830001482900 ~00~ G.S ........... . 

1462 ng-. 25 1:31 a.m. 58 2:l 00 148 07 00 " - lm. M ........ .. 
1463 ·· ·do .. . 3:10a.m. 58 il2 00 148 07 00 358 bu. M ......... . 
1464 ---do ... 4:30a.m. 58 4100 148 07 00 151 gy.S .......... . 
1465 --do ... 5:46a.m. 5H 37 00 147 50 00 301 S.G .......... .. 
1466 ---do ... 7:30a.m. 5845001475000 537 hu.M ........ . 
1467 .. -do .. . 9:06a.m. 58 54 00 147 50 00 87 Sh ............ . 
14.68 ---do ... 10:21 a.m. 59 02 00 147 50 00 101 M.G .......... . 
1469 ---do ... 11:37a.m. 59 05 00 147 33 00 308 S.R .......... .. 
1470 ---do ... 12:54 p.m. 59 10 00 147 17 00 252 rky ........ .. 
1471 ---do ... 2:09p.m. 391!-100 1470000 109 hu.U .... . ... .. 
1472 ---do .. . 3:23p.m. 59 20 00 146 42 00 !J2 bu. M ......... . 
U7a ---do . .. 4:34p.m. 59 2100 146 26 00 45 1rky ........... . 
14.74 ---do ... 5:11p.m. 5924001461900 11 rky ........... . 
1475 Aug. 26 8:il9 a.m. !\9 20 00 1.46 23 00 15 1 G. P . ----- .... . 
1476 --.do ... 3:40p.m. 59 12 00 146 20 00 22 No specimen .. 
1477,--do ... 4:26p.m. 5909001461300 141 P .. .. ........ .. 
1478 --.do ... 5:39p.m. 59 03 00 145 56 00 I 62il bu.M ........ .. 
U79 --.do --- ~ 8:30p.m. 58 5100 145 25 00 2,425 M ............ . 
1480 Aug. 27 2:54a.m. 59 0 l 00 144 22 00 2, 220 gy. oz ......... . 
1481 ... do .. . 7:31a.m. 59 08 00 143 30 00 

1
2, 1B8 gy. oz . ....... .. 

1482 ... do ... 10:39 a.m. 59 12 00 143 00 00 1, 52S gy. oz ....... .. 
14~3 ... do ... , 1:32 p.m. 59 00 00 14~ 37 00 1, 764 f!..Y· oz ........ .. 
1484 ... do . .. 3:38p.m. 58 54 00 142 33 00 1, 74.'i br. and gy. oz .. 
14R5 ... do . . . 5:33p.m. 58 liO 00 142 18 00 1, 675 br. and gy. oz .. 
1486 ... do .. -1 7:24 p.m. 58 58 00 141 59 00 1, 500 gy. oz ......... . 
141:s7

1 
.. do ... 9:19p.m. 58510014146001,548 f!_y.oz ......... . 

1488 Aug. 28 3:51a.m. 58 17 00 HO 35 00 1, 815 f!Y· oz . ........ . 
1489 ... do .. . 11:26a.m. 57 45 00 139 25 00 1,778 br.:wd gy.oz .. 
14!l0 Aug. 29 12:48 a. m. 56 35 00 11:l7 55 00 1, 433 No specimen .. 
1491 Aug. 30 5:56a.m. 54 02 00 134 34 00 1, 571 hr. and gy. oz •. 
1492 ... do ... 6:~9p.m. 52 32 00 133 05 00 1,601 gy.oz ......... . 
1493 Aug. 31 4:38 a.m. 51 34 00 131 25 00 1, 099 gn. M . ........ . 
149! ... do ... 6:44p.m. 5109 00 129 07 00 83 bn.M ......... . 
1495 .. do ... 10:02 p.m. 51 01 00 128 25 00 52 I!'"· S .......... . 
1496 Sept. 1 9:23a.m. 50 fi6 00 128 09 00 22 No specimen .. 
1497 ... do .. . 9:53a.m. 50 b5 00 

1

128 04 30 16 No specimen .. 
1498 Sept. 19 3:53 a.m. 48 20 00 124 58 JO 82 rky ......... .. 
1499 ... do ... 4:34a.m. 4818 00 125 05 30 1 106 bk.S ........ .. 
1500 ... do ... 5:17a.m. 48 J6 00 12512 30 108 R ............. . 
1501 ... do ... 6:02a.m. 4814 00 12519 30 55 yl.S ......... .. 

~~ I 
55 

~~ I 56 
56 
57 
60 
62 
60 
58 
58 
57 
57 
57 
57 
57 
57 
57 
57 
57 
62 
63 
64 
62 
61 
MJ 
57 
59 
58 
61 
58 
58 
61 
59 
59 
60 
63 
65 
64 
62 
60 
60 
60 
56 
57 
57 
67 
59 
69 
61 
56 
56 
54 
5! 
57 
57 

51 41.6 ... do .... . 
54 41.2 .... lo ... .. 
56 41.2 ... do .... . 
55 41.3 ... do ... .. 
54 41.1 ... do .... . 
54 \ 41.1 ... do ... .. 
54 40.9 ... do ... .. 
56 41.3 ... do .... . 
56 41.2 ... ilo .... . 
56 41.7 ... do ... .. 
56 41.6 ... do ... .. 
56 38.1 Sigsbee .. 
59 37.6 . . . tlo .. .. 
59 37.0 .. do ... .. 
G9 41.7 Tanner .. 
57 4La ... do .... . 
57 42.1 ... do .... . 
50 41.6 ... do ... . 
57 .JJ.6 ... do .... . 
56 . .. .. . . . do ... .. 
56 41.8 ... do .. .. 
57 4\.5 ... do ... .. 
57 36.0 Sigsbee .. 
58 3q.1 Tauner .. 
58 40.9 .. . do ... .. 
58 do .. .. 

~~ ~tg . ~~a~~e~:: 
56 4-1.7 . .. do ..... 
56 39.2 Tanner .. 
57 40.1 . .. do. 
53 41.1 do ..... 
53 42.6 .. , do 
53 44.8 . .. do .... . 
53 51.8 ... do .... . 
53 49.8 ... do .. .. 
53 Handlead 
G3 41.2 Tanner .. 

~~ ~~:g ' -~~a~~~~:: 
59 35.0 ... do 
59 35.0 ... do .... . 
59 35.1 ... do ... .. 
60 35.0 do ... .. 
60 35.0 ... do. 
60 35.0 do .... . 
59 35.0 ... do ... .. 
60 

1

35. 1 ... do ... .. 
60 35.0 ... dn ... .. 
58 ........ tlo .... . 
57~----- ... do .... . 
57 35.3 ... do ... .. 
60 35.1 ... do .... . 
59,35.9 ... do ... .. 
60 44.2 Tanner •. 
55 46.5 ... do ..... 
56 . . . . . Hand lead 
56 ... do .••.. 
52 44.2 Tanner .. 
52 44.2 ... do ... .. 
52 43.7 ... do ... .. 
57 ........ do ••••• 

Lbs. 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
:!8 
38 
38 
25 
25 
25 
25 
25 
25 
25 
25 
38 
25 
25 
25 
38 
38 
38 
25 
25 
25 
25 
25 
25 
25 

25 
as 
38 
60 
60 
60 
60 
60 
60 
60 
60 
tiO 
60 
60 
38 
38 
38 
25 
25 

25 
25 
25 
25 
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Record of hydrographic so-undings of tlte U. S. Fish Cornrnission stearner Albatross from 
July 1, 1888, to June 30, 1889-Continued. 

Hi02 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
15?4 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
15:-!8 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1568 
J569 
1570 
15'71 
1572 
1573 
1574 
1575 
1576 
1577 

Date. 

1888. 

Time of 
day. 

-~~a~·:? ~~~~ :: ~: 
... tlo . . . 7:56a.m. 
... do . . 9:12a.m. 
... do ... 10:18 a.m. 
... do ... 11:18 a.m. 
... do ... 12:25 p.m. 
... do . . . 1:41 p.m. 
... do.. 3:04p.m. 
... do ... 4:25p.m. 
Sept. 20 12:47p. m. 
... do ... 7:34p.m. 
... do ... 8:40p.m 
... do ... 9:42p.m. 
... do ... 10:47p. m. 
Sept. 21 12:04 a.m. 
... do ... 1:20 a.m. 
... do ... 2:24a.m. 
... do ... 3:39a.m. 
... do . .. 4:57 n. m. 
... do ... 5:57a.m. 
... do... 6:55a.m. 
... do ... -7:44a.m. 
... do ... 8:33a.m. 
... do ... 9:13a.m. 
... do . . . 2:41p.m. 
... do ... 3:22p.m. 
... do ... 5:25p.m. 
... do ... 6:10p.m. 
... do ... 6:5!'lp.m. 
... do ... 7:44p.m. 
... do . . . 8:38p.m. 
... do ... 9:36p.m. 
... do ... 10:34 p.m. 
... do ... 11:32p.m. 
Sept. 22 12:23 a.m. 
... do . . . 1:04:1. m. 
.. do . . . 1:45 a.m. 
... do ... 2:26a.m. 
... do ... 3:04a.m. 
... do . . . 3:43a.m. 
... do ... 4:26a.m. 
... do . . . 5:07a.m. 
... do . . . 5:45a.m. 
... do ... 6:25a.m. 
... do ... 7:07a.m. 
... do . .. 8:03a.m. 
... do ... 8:48a.m. 
... do ... 9:41a.m. 
... do ... 10.21 a.m. 
... do ... 11:01 a. m. 
... do ... 11:41 a.m. 
... do ... 12:38 p.m. 
.. . do ... 1:23p. m. 
... do ... 2:00p.m. 
... do ... 2:41p.m. 
... do ... 3:18p.m. 
... do . . . 3:56p.m. 
... do ... 4:47p.m. 
... do . .. 5:32p.m. 
... do . . . 6:10p.m. 
... do ... 6:52p.m. 
.. . do . .. 7:25p.m. 
... do ... 8:18p.m. 
... do ... 9:33p.m. 
... do ... 10:28p.ru. 
.•. do ... 11:24 p.m. 
Sept. 23 12:15 a.m. 
... do.. 1:lla.m. 
... do ... 1:58 a.m. 
... do... 2:37a.m. 
... do . .. 3:36 a.m. 
Sept .. 25 9:43 a. m. 
S6Rt· 29 10:22 a. m. 
Oct. 10 3:51 p.m. 
Oct. 11 3:36p.m. 

Position. 

Lat. N. Long. W. 
Character of 

bottom. 

Temperature. 

Air. ?a,~~~ Bot. 

Kind of 
reel. 

o ' " -o-,-~~- Frns. ,--------::;.--:;- ·oF. ---- Lbs. 
48 12 00 125 26 30 70 bk. S . • • • • • .. .. 57 57 45.7 Tanner .. 25 
48 10 00 125 33 30 86 bk. S . .. . . . .. . . 59 60 45 2 ... do .. . .. 25 
48 08 00 125 40 30 105 bk.S ........ .. 59 61 44.8 ... do..... 25 
48 06 00 125 47 30 586 gn. M. ... . . . ... 59 61 38.2 Sigsbee.. 38 
48 04 00 125 54 30 505 ~n. M. ... . . . . .. 59 59 38.6 ... do .. ... 3!! 
48 03 00 126 01 30 692 gn. M........... 60 59 38.0 ... do . .. . 38 
48 01 00 126 09 00 768 br. :M....... .... 62 60 37.2 ... do..... 38 
47 59. 00 126 15 00 856 br. M ... . . . .. . . 62 60 36.7 ... do..... 38 
47 57 00 126 22 30 816 br. M...... .... 62 60 36.7 ... do.... 38 
47 55 00 126 29 GO 1,239 br.M .......... 61 59 ........ do..... 38 
48 07 00 125 03 00 80 gn. M.......... 57 58 44.7 Tanner .. 25 
48 07 00 125 00 30 178 fne. gy. S ...... 58 58 ........ do..... 25 
48 05 00 125 08 00 77 gy.S.andP .... 58 58 44.7 ... do..... 25 
48 03 00 125 15 00 82 P...... .. . .. . . . 59 57 44.7 .. . do .. . .. :J5 
48 01 00 125 22 00 218 bu. M. and G.. 59 59 42.7 ... do .. . .. 25 
47 59 00 12f. 29 00 90 S. and G....... 59 59 44.7 ... do..... 25 
47 58 00 125 35 00 141 S. and G....... 58 57 43.2 ... do.... 25 
47 56 00 125 42 30 378 gn. M .... ... .. . 59 59 39.7 Sigsbee.. 38 
47 52 00 125 35 00 274 G'...... .. . . ... 59 58 40.2 Tanner.. 25 
47 49 00 125 28 00 462 yl. oz........... 58 58 39.7 Sigsl>ee.. 38 
47 46 00 125 20 30 522 yl.oz........... 58 58 39.1 ... do..... 38 
47 47 00 125 14 00 378 yl.oz........... 60 58 40.1 ... do . .... 38 
47 48 00 125 07 00 206 g_v. oz.......... 60 58 4~.9 Tanner.. 38 
47 49 00 124 59 00 67 No Hpecimen . . 60 58 45.1 ... do..... 38 
47 51 00 124 52 00 52 gy. S. and P.... 63 58 46.5 ... do .. .. 38 
47 48 00 124 43 00 30 gy.S........... 61 58 41U ... do.... 38 

!~ ~~ ~~ ~~ !~ ~g ~~ t~~-s~:~-~-::::: ~~ g~ !~:~ .::~~ ::::· ~~ 
47 35 00 124 53 00 75 fne. gy. S ...... 63 58 45.7 ... do.... 38 
47 33 00 125 01 00 Ill I fne. bk. S .. . . .. 63 58 44.9 ... do . . • .. 38 
47 32 00 125 08 00 287 bu. M •••••• ... 63 58 41.1 Sigsbee.. 38 
47 27 00 125 06 00 535 bu. M . .. .. .. . . 60 59 39.2 ... do .. .. . 38 
47 22 00 1125 03 30 758 gy.oz.......... 60 59 37.1 ... do..... 38 
47 17 00 125 01 30 578 gy. oz.......... 59 59 38.3 ... do..... 3!! 
47 18 00 124 54 00 386 No specimen .. 58 58 40.1 . .. do..... 38 
47 19 00 

1

124 47 00 82 hu. M....... . .. 58 58 44.9 Tanner.. 25 
47 21 00 124 39 30 51 fne. bk. S .. . .. . 57 57 45.9 ... do .. .. . 25 
47 22 00 124 32 00 28 G. and P ..... . . 57 57 46.9 ... do .. . .. 25 
47 17 00 124 30 00 28 gy. 8........... li7 57 47.6 ... do..... 25 
47 12 00 124 28 ('0 28 P...... ........ 57 57 46.9 ... do . .. .. 25 

!+ g~ ~g g: ~~ ~g !~ tik:~:::~::~:::: ~~ ~~ !U :::~~ ::::. ~~ 
47 04 00 124 39 30 56 bk.S .......... 56 57 46.0 .. . do..... 25 
47 02 00 124 47 00 74 bk. S. P.. .••.•. 56 57 45.9 ... do..... 25 
47 00 00 124 53 30 93 gn. M..... ... . . 54 56 44.9 ... do .. . .. 25 
46.58 00 125 00 30 438 gn.M .......... 54 56 39.7 ... do..... 25 
46 53 00 124 57 00 450 gn. M... ... .... 56 58 39.4 ... do..... 25 
46 54 00 124 50 00 91 .No specimen... 56 58 ........ do . .. .. 25 
46 56 00 124 43 oo 78 G. S . . . .. . • .. .. 57 59 ........ do . . . .. 25 
46 51 00 124 41 00 76 G.M .......... 57 59 46.0 ... do..... 25 
46 50 00 124 48 00 87 rky...... ••.••• 57 60 46.0 . . do..... 25 
46 48 00 124 55 00 250 rky...... ...... 57 59 do..... 25 
46 43 00 124 52 00 181 rky............ 58 60 44.9 ... do..... 25 
46 45 00 124 44 00 80 gy. S .•.... ••. . 58 60 46.0 ... do.... 25 
46 47 00 124 37 00 64 rky.. .......... 60 60 ~6,.1 ... do..... 25 
46 49 00 l:i4 30 00 42 rky.... .. ...... 60 59 47.0 do..... 25 
46 51 00 124 22 30 33 gy. and bk. S... 60 59 48.1 ... do..... 25 
46 54 00 124 15 00 18 gy. S .. .. ..•. •• 60 59 57.8 ... do..... 25 
46 54 00 124 22 30 35 fne. gy. S .... .. 57 59 48.3 ... do..... 25 
46 54 00 12! 30 00 48 fne. gy. S •••••• 58 59 47.0 ... do..... 25 
46 51 00 124 35 00 58 fne. gy. S •••••• 57 59 46.4 ... do..... 25 

:g~ggg g!:;~g ~~ }~::£~:~:::::~ ~~ ~~ ~~:~ ::.~~::::: ~~ 
46 47 00 124 43 00 81 gy. S........... 58 60 45.5 .•. do..... 25 
46 36 00 124 3!1 00 132 rky............ 58 60 4!'\.0 ... do..... 25 
46 53 00 124 32 00 72 gy. m .......... 58 60 45.4 ... do..... 25 
46 40 00 124 25 00 50 gy. S. ...... .... 58 59 46 ... do..... 25 
46 41 00 124 18 00 37 gy. S..... ... . . . 57 58 46.7 ... do.... 25 
46 37 00 124 17 30 37 hrd. S.... •••... 57 58 46.1 ... do..... 25 
46 35 00 124 24 30 51 hrd. S.... .... .. 58 58 do..... 25 
46 33 00 124 i>1 00 82 hrd. S.... ...... 58 58 45.1 ... do..... 25 
46 31 00 124 38 00 433 No. specimen .. 58 58 39.2 ... do .. . .. 25 
48 34 00 124 53 00 65 ~n. M.......... 55 51 45.8 ... do..... 25 
48 27 00 125 09 00 60 S. R...... •••••. 54 53 45.2 ... do..... 25 
48 16 00 123 40 00 101 I S. G • .... .. • . • . 52 49 45.2 ... do..... 25 
46 34 00 124 12 30 20 gy. S. •••••.• ••. 60 57 52.9 ... do..... 25 



INVESTIGATIONS OJ<~ THE ALBATROSS. 4R7 

Record of hyd1'ogmphic soundings of the U. S. Fish Commission steamer Albatross j1·om 
July 1, 1888, to June 30, 1889 -Continued. 

I Temperature. I 'C) • • 
~ I Character of . \ Kind of · ;1:1. ~ ~ bottom. - reel. -~~ 

Position. 

·I Time of 
Date. I day. 

Lat. N. 
1
Long. W. 

I A -~----- Air. ~~!: j Bot. 1 ___ ~ ~-a; 
1888. o 1 11 o 1 " Fms. oF. o F. oF. Lbs. 

1578 0l't. 11 != __ 1:-~67 pp.· m
111

•. !6
1

,. ~~ o
0
o
0 

1:?4 19 00 3H fne. gy. R .••• •. 61 58 47 _T_ .adn
0
ne_ r __ -.. 

1 
~55 1570 .. do .. . v , ,_ 124 26 00 I 51 fne. gy. S .. .. .. 61 58 47 " 

158u do ... 5:58p.m. 46 :.11 oo 124 33 oo 153 gr. M .......... 61 58 45 .
8
.
1
_. gdsob.e.e ... . 1 25 

l!i8l .. do ... 6:42p.m . 4tl 30 UO 1~4 39 30 432 hr. oz .. ....... 61 58 3!1.6 38 
15K::! . do .. . 7:illl p.m. 46 28 00 J24 33 00 98 fne. g_). S ...... 61 58

1

44.8 Tanner . . 25 
158:1 do 8:22p.m. •16 27 00 124 26 on 55 hk. S .. . .. .. . .. 61 58 47 .. . do ... - ~ 25 
15!N . do ... 9:10p.m. 46 25 00 124 20 oo 40 bu. M.... ... . . .. 60 58 47.9 ... do.... 25 
1585 do... 9:50p.m. 46 :!3 00 124 :!7 Ott 59 fne. br. S....... 60 58 47 .. . do.... . :!5 
1586 .. do .. 10:52 p.m. 46 :!2 00 124 34 00 78 fne. gy. S .... .. 58 50 46.5 ... do..... ~55 15!!7 do ... 11:49 p.m. 46 21 00 124 41 00 260 bu. M.... ...... 58 59

1

42.5 .. . do..... -. 
11 o5·~s9 / _o __ c<t

1
•
0

1_3 __ 6
7

: __ 45~aa._mm .. 46 0:3 00 124 22 00 73 fne.gy. S ...... 57 57 45.1 ... do..... 25 
o o 46 0::! 00 124 :!9 uo 82 fne. gy. S .. .. .. 57 57 45.8 ... do ..... , 25 

1590 do 8:38a.m. 46 00 00 124 36 00 96 br. S . ... ... .. .. 58 56 46.0 ... do..... 25 
15!!l rio.. . 9:26a.m. 45 58 00 124 42 30 199 gy. oz.......... 58 56 143.8 .. do..... 25 
159::! do .. 10:18 a.m. 46 0:1 uo 124 45 00 174 I-CY· oz......... 60 I 61 44.2 ... do.... 25 
15!1:~ do ... 11:35 a.m. 46 07 00 124 48 00 601 br. oz.. . .. .. .. 62 • 62 38.8 ... do.... 25 
lfl94 do ... 12:30 p.m. 46 08 00 1::4 39 00 102 1 bk. S.......... 64 60 45.9 ... do..... 25 

~~~~ .. - ~0 .. . !=!~P· m. 4~ 08 gg 1~4 31 ~~ ~8 tnll.u- s.. .... . ~~ ~0 I !~-~ .. -~0 -~... ~~ 
1597 · ·.d~ ::: 5~35~::~ : !11 i~ oo }2! ~~ 3o I 2st b~:'M: : :: : ::::: 5~ 5¥ 43:1 ::·d~·::: · ~ -' 
1598 ... uo ... 6:36 p.1r.. 46 15 00 ~24 36 00 

1

421 hr. oz .... . • .. . 57 1 57 31.1.8 Sigbsee. . :tH 
159U do .. . 7:4U p. m. , 46 14 00 124 42 30 475 gy. oz . ......... 57 56 39.6 .. . do .. .. :!8 
1600 do ... 9:01p.m. 46 13 00 124 bO 00 506 br.oz .......... 56 56 39.3 do..... :18 
1601 Oct. 19 6:40 a. w. 44 04 00 124 53 00 56 M .... .• .... •• . 57 57 47.1 Tanner 25 
1UO:! ... do ... 7:00a.m. H 0:! 00 1<!4 55 00 51 crs. bk. S .... .. 57 57 47.6 ... do .. .. . :!5 
lti03 ... do ... 11:52 a.m. 43 5!1 00 125 02 00 91 bk. S. G 60 58 46.2 ... do .. .. . 2:l 
1604 ... do ... 12:l!Up.m. 43 59 00 125 05 oo 563 gv.M .......... 

1 

60 58 3M.7 Sig-sbee .. :So 
1603 ... do . .. 1:14 p.m. 43 54 00 125 05 00 355 hk. S .. .. .. .. .. 60 59 40.3 ... do . .. . :(R 
1606 .. . do ... 2:04p.m. 43 50 00 125 0130 299 gy.U ......... . 60 69 42.1 ... do.... . 38 

I 1H89. 
1607 Jan. 5 4:05p.m. 34 00 00 120 30 00 226 gy. S........... 64 59 46.3 •• do . 
ltiU8 J:w. 8 M:55 a.m. 34 25 30 120 20 30 ~1 gy. S.M. brk Sb .. . .. Tanner .. 
16u9 Jan. 15 4:3-tp. m. 32 36 30 117 20 30 97 yl.M .... ...... 57 59 53 Sigsbee .. 
ltilU ... do ... 5:25p.m. 3236001172600 324 yl.M .......... 57 59 43 ... do .. .. 
1611 .. . do ... 6:20p.m. :12 :15 30 117 32 00 660 hr. Oz . .. . 56 59 38.7 ... do . .. .. 
1612 do ... 8:10p.m. 32 34 30 117 43 30 266 rky........... 56 59 44.5 ... do .. .. 
1613 . .. do . .. 9:55p.m. 32 33 30 117 55 00 211 rky........... 55 5H 46 ... do . .. . 
1614 .. . do .. . E:32p.m 323200 Ll80700 1047 ~r_v.M ......... 57 58 37 ... do ... . 
1615 Jau. 16 1:27 a.m. ~2~ ~01 o

00
o 118 18 30 770 fne. ~- hk. Sp . 55 59 37.8 ... do . .. .. 

1616 ... do . . . 3:26a.m. " " 118 30 30 I 615 fno. S. G....... 55 59 37.5 ... do ... .. 
1U17 do ... 5:32a.m. 3229001184200 324 R ............. 55 1 5!1 ........ do .... . 
1UIK ... do . .. 6::!2 a.m. :12 28 30 118 4K 00 741 gn. Oz .. . • • . . .. 55 59 38.6 ... do . .. .. 
1U19 ... do .. . 7:39a.m. 32 28 UO 118 53 30 692 gn. Oz..... 55 59 43.2 1 ... do ... .. 
16:!u ... do . . . 8:51a.m. 32 27 30 118 59 00 31'9 gy. S. brk. Sh . . ~5 59 4::!.2 .. do .... . 
16~1 .• do 110:52 a.m. 32 25 30 119 U5 00 17 rky . ........... :>6 59 1 59.5 Tanner .. 
16~2a .. ~do:::n:10a.m. 3225151190430 1 6 rky ........... 56 59 , ..... Handlead 
11-f.!l! ... do ... , 5:40p.m. 32 :!0 00 119 04 30 337 S. G . . . . . . . . . . . 56 59 43 J fanner . . 
wn \--.do .. . 6:48p.m. 32 15 oo ;119 06 30 713 gy. M.......... 5U 59 I 3R Sigsbee . 
16:!4 ... do ... 8:Hp . m . 32 20 00 119 08 30 449 rky ............ 57 59 40.8 .•. do .... . 
1625 , .. do ... 9:48p.m. 322230

1
1190930 1H6 gy.R .......... 57 59 46.3 .. do .... . 

1626 .. do .. . 10:30p.m. :12 24 30 111910 30 I 77 g_y.S .......... 57 58 51.1 ... do ... . 
16:!7 ... do .. . 11:013 p.m. 32 23 00 119 12 00 176 gy. S .. .. .. .. .. 57 58 46.6 ... do 
16:!8 .. do ... 

1

11:57p.m. 32 2100 11915 00 3H6 gy.S .......... 57 58 42.2 ... do .... 
1629 Jan. 17 1:04 a.m. 32 17 30 119 19 00 295 rky .. .. .. . .. .. 56 59 44 7 Sigsbee . 
1ti:su .. do . 9:26a.m. :u 27 30 11915 30

1

156 g_y.S ........ 57 58 48.7 ... do ... 
1631 ... do.. . 9:50a.m. 32 29 30 119 14 30 47 bk. S. G ....... 57 5H 54.3 do 
1632 ~--.do .. . 1o:3!J a.m. 32 29 45 119 13 00 26 bk. S. G ....... 57 59 58.6 Tanner .. 
1~:1:! ... do ... l1:27 a. 111. 3~ 29 00 1119 14 00 43 bk. S. G .. .. .. . 59 59 do .... 
1h.l4 ... do.. . 2:0 l p . u~.

1
32 27 30 119 12 30 46 gy. S .. . .. ... .. 5!:1 60 5!.1 ... do .. 

16.15 ... do ... 2:14p . m. 322800 /1191130 44 rky ........... 59 60 55.4 ... do .. .. 
16:16 ... do.. . 2:U p.m. 32 28 30 119 11 00 45 gy. S. bk. Sp. C 6t 59 54.9 ... do .... . 
16:s7 ... <lo ... 2:5!! p.m. 32 27 00 119 11 00 48 Co. brk Sh .. .. 6~ 59 54.7 .. . do .. .. 
16381 ... do ... 3:12p.m. 32 26 45 119 09 30 47 bk. S. brk. Sh.. 64 59 55.3 ... do .... . 
lfi:l9 ... do ... 3:21p.m. 32 :!6 30 119 08 30 30 gv. S. brk. Sh 64 60 59 4 ... do ... .. 
164U ... do ... 4:16p.m . :-!2 26 30 119 07 30 11 rky ........... 60 5!J Han<llead 
1641 ... do ... 5:29p.m. 32 l!8 00 119 05 30 51 R. I'!~'· S. brk.Sh 61) 59 54 5 Trnner . 
16l2 .. . do... 6:05p.m. :12 30 00 119 06 15 llil I I!.V· S. G........ 57 58 49.1 ... do .. .. 
16!3 ... do ... G::IOil.m. 32 32 00 119 07 00 174 R ............. 57 58 46.9 .. . do .. .. 
1644 ... do... 7:03p.m. 32 34 15 119 08 00 153 gy. S . .. .. .. . 57 58 47.4 Sigsbeo 
1645 ... do ... 7::,o p.m. 32 39 oo 119 10 00 106 1 brk. Sh. G . ... 55 57

1 

flO. I ... do. 
1ti46 ... do ... 8:4:ip.m. 32 45 00 ,1191130 I 59 gy.~ .......... 5

5
5

6 1 

57 ii~.4 ... do .. .. 
1647 ... do... 9:17p.m. 32 47 45 119 12 30 243 g_v.H . .. . .. .• .. 58 5a 4 do 
Hi48 ... do ... 10:17p.m. 32 5:100 11912 30 495 br.M .... . .... . 56 58 40.3 ... do .. .. 
1649 .. do ... 11:25 p.m. 32 59 00 119 14 00 614 hr. M 56 58 39.4 \ ... do ... 
1650 .Jan. 18112:31 a.m. I ?3 05 00 ll9 15 00 892 M............. 56 5H 

1

39 ... do .... 
1651 ... do ... 1:55 a.m. \ 33 10 00 119 2l 00 310 M ............. , 55

1 

!i8 43.5\ Tanner.-~ 
1652 .. do ... 2:26a.m. 3312 00 \119 23 00 47 fne.gy. S ...... 55 58 54.1 ... <lo ..... 
1653 ... do... 2:31p.m. 33 11 00 119 19 15 464 br. S. G........ 59 59 40.8 Sigsbee .• 

:!5 
i!H 
3~ 

88 
:JH 
as 
38 
88 
H8 
38 
25 
25 
25 
25 
25 
22 
25 
25 

25 
25 
38 
38 
38 
3H 
38 
38 
3H 
38 
25 
25 
38 



4B8 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Record of hydrographic soundings of the U. S. Fish Cornmission steamer Albatross j1'om 
July 1, 18tl8, to June 30, H:l89-Con tiu ued. 

0 z 
Date. 

1889. 

Time of 
day. 

Jau. 18 3:24p.m. 
. . . do ... 5:05p.m. 

do . . . 6:39 p. m. 
1657 ... do ... !l:l5 p.m. 
1658 

1 

... do ... 9:42p.m. 
lii59 1 .. do ... 11:15 p.m. 
166u Jan. 19 12:45 a.m. 
1661 

1 

... do ... 2:17a.m. 
166:! . ao . .. 3:42a.m. 
1663 , Jan. 23 1:28 p.m. 
1664 1 Jan. 24 5:08a.m 
166;J .. do . . 6:03 a.m. 
16U6 .. do... 7:1:! a.m. 
1667 do.. 8:17a.m. 
166H r···do ... !>:27a.m. 
1669 ... do ... 1U:.JO a.m. 
1070 ... do ... 10:54 a.m. 
1671 .. do ... ll:14a.m. 
1672 r·- .do--- 11:44 a.m. 
1!373 . do ... 12:ll3 p. m. 
1074 .. do ... 12:28 p.m. 
lti75 ... do ... 12:-i5p.m. 
1676 do . . . 1:04 p. m 
16'i7 .. do . . . 1::!2 p.m. 
167i.\ do . . . 2:07p.m. 
1679 do . . . 2:31 p. m. 
lti80 . do .. 3:13 p. m. 
Hit31 do . . . 3:30 p. m. 
1682 . . do . . . 3:4H p.m. 
1683 ... rlo ... 4:11p.m. 
Hi8-i ... do.. 4:BO p.m. 
1085 ... do ... 4:49p.m. 
1686 ... do ... 5:06p.m. 
lti87 do ·. . . 5:24 p.m. 
1688 ... do . .. 5:46p.m. 
1689 ... do . . 6:06 p.m. 
1lill0 ... do . . . 6:26 p. m. 
16!11 ... do .. . 6:45p.m. 
169:! ... do ... 7:08p.m. 
1G!J:.l .do ... 7:26p.m. 
1Uu4 do . . . 7:44p.m. 
Hl115 .. do . . . 8:01 p.m. 
1696 do . . . 8::l0 p.m. 
1697 do . . 8:3!J p.m. 

Position. 

Lat. N. Long. W. 

0 I II 

33 09 30 119 12 30 
33 06 30 118 58 30 
33 o:l 15 118 45 30 
33 OR 00 118 34 30 
33 o8 au 118 ::12 30 
33 03 00 lUi 12 30 
32 57 ou 118 02 30 
32 52 00 117 52 00 
32 46 00 117 41 30 
32 46 30 I 18 UU 30 
32 4.7 30 118 29 30 
32 47 00 118 37 00 
32 46 15 118 44 00 
32 4-i 00 118 53 00 
32 44 ou 119 00 00 
32 43 45 119 06 45 
32 43 45 119 09 15 
32 43 45 119 ll 30 
32 43 45 119 14 00 
32 43 45 119 -16 30 
32 45 45 119 15 15 
32 45 45 II !I 12 30 
32 46 00 119 10 00 
32 46 00 119 07 30 
32 42 30 119 0515 
32 42 45 119 07 15 
3:! 42 45 119 09 30 
32 43 00 119 11 30 
32 43 00 l19 14 00 
32 41 00 119 12 45 
32 41 00 119 10 45 
32 41 15 119 08 45 
32 41 15 119 06 15 
32 41 30 119 04 00 
32 39 45 119 05 15 
32 39 30 119 07 45 
32 39 15 119 10 00 
32 39 00 119 12 J5 
32 36 30 119 12 15 
32 34 15 119 12 00 
32 32 00 119 12 00 
[)2 30 15 119 1:! 30 
32 29 45 119 11 30 
32 31 DO 119 09 30 

1698 ... do . . 8:58p.m. 32 32 15 119 07 45 

1699 i ___ do ... 9:17p.m. 32 33 30 119 06 00 
1700 ' .. . do .. _ 9:40 p. m. 32 34 45 119 04 00 
17u~ j ... do ... 10:?8 p.m. 32 32 30 119 03 15 
1702 ... do ... !0:38p.m. 32 30 30 t19 02 30 
1703 ... do ... 11:03p.m. 32 28 30 ll!J 0145 1 
1704 ... do __ . 11:21 p.m. 32 26 30 119 01 15 
1705 Jan. 26 8:32 a.m. 32 24 45 117 21 00 
1706 ... do .. . 9:37a.m. 1 :!2 2:> 00 117 18 00 
1707 Feb. 4 10:l4a.m. 32 40 :o 11719 00 
1708 __ .do... 2:16p.m. '32 55 30 117 34 00 
1709 . .rlo .. . 3:05 p. m. 33 00 00 117 37 30 
1710 ... do... 6:13p.m. 33 08 00 117 45 00 
1711 .do . . 7:05p.m. B3 11 30 117 47 30 
1712 do.. 8:00p.m. 3315 00 117 5100 
1713 ... do ... 8:56p.m. 33 18 45 117 53 451 
1714 ... do .. _ 9:47p.m. 33 ~2 30 117 36 00 
1715 do ... !0:38p.m. 33 26 00 117 59 00 
1716 ... do ... 11:30 p.m. 33 29 30 118 02 30 
1717 Feb. 5 12:23 a.m. 33 33 30 118 05 00 
1718 do . . . 1:21 a.m. 33 38 30 118 06 00 
1719 ... do ............. 33 41 oo 11816 30 
1720 do . . . . . . . . . . . . . . 33 40 00 118 16 00 
1721 .. do ... l1:34a.m. 3:139001181500 
1722 ... do .. 11:51 a.m. 33 37 00 118 13 45 
1723 .do .. 12:01 p.m. 33 3615 118 13 00 
1721 ... do ... 12:16 p.m. 33 34 30 118 12 00 
172'1 do .. l:l::lO p.m. 33 32 45 118 10 45 
1726 Feb. 6 11:17 p.m. 34 06 00 119 32 t.JO 
1727 ... do ... 11:27 p.m. :H 05 00 119 31 30 
1728 ... do ... 11:38p.m. 34 04 00 119 31 30 

Fms. 
950 
924 
766 
485 
560 
552 
4~6 
360 
428 
395 
.219 
657 
613 
807 
569 
2H 
56 
43 
46 

108 
83 
71 

173 
340 

53 
28 
48 
62 

229 
153 
118 
52 
55 

126 
98 

159 
110 
125 
107 
88 
62 
31 
47 
65 

Temperature. 
Character of 

bottom. 
Air. ~a~~-- Bot. 

Kind of 
reel. 

gn.Oz ........ . 
M ............ . 
g-y. s ........ . 
M ........... .. 
M ........... .. 
M ............ . 
f!,Y.Oz ....... . 
gy. Oz ........ . 
gn.M ......... . 
R ............. . 
R ............ .. 
I!..Y-M 

OF, 
64 
67 
5!1 
58 
57 
56 
56 
56 
55 
58 
58 
59 
59 R. crs. gy. S ... . 

gn.M ........ . 59 
gn. M.......... 58 
yl. s ..... -. -- 58 
gy. S. brk. Sh.. 58 
brk. Sh. G.... 59 
R.Sh ...... 59 
G. h1k.Sh ..... 59 
yl.S. G .. 50 
g-,r. S. brk. Sh . . 59 
g-y. s .......... 1 64 
br.M ......... 6-1 
gy.S .... ..... ti6 
R ... -- ..• - .. .. . li(i 
R. brk. Sh ..... 1 64 
G. gy. S . brk. Sh 64 
I-t........ . .. 64-
R . .... . .. 63 
gy. S.......... . 63 
S.urk.Sh ...... 63 
gy. S. brk. Sh... 71 
gy. s -- ... --.. 71 

lf!_·_~:::::~:~~~ ' ~l 
~ry.S.......... ~~ 
gy. s ......... 
gy.S.G .•••••.. 58 
gy. S. brlc Sh .. 58 
gy. s -- .... -- . 58 
brk. Sh......... 58 
brk. Sh . .. .. .. . 58 
crs. wh. ani!. bk. 58 

S. hrk. Sh. 

oF. 
61 
61 
59 
59 
59 
58 
58 
59 
59 
59 
58 
59 
59 
59 
59 
59 
59 
50 
60 
60 
60 
60 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
6:! 
62 
59 
59 
59 
50 
59 
5!) 
59 
5!) 
59 

OF, 
39 Sigsbee .. 
39 ... do . 
39.2 . . do ... . 
40 .7 .. do .... . 
40 ... do .... . 
39.8 ... GO 

40.7 . do : ·:: I 
5t9 do ... 
41.4 .. do .. .. 
41.6 .. do .... . 
46.9 .. do ..... 

1 

3!) ... do ... .. 
3f! ... do .. . 
3!J ... do .... . 
39.5 .. do .. .. 
4.1.1 . do .... ·1 
56.1 Tanner .. . 
:>6.1 .. do ... . 
55.3 .. . do 

do . . . . 
52R . do .. .. 
f>2.R .. uo .... . 
52.8 do .... . 

. . do .. .. 

g~~g .. _g(~ ::::-
... do ... .. 

5.'i ... do ... . 
55 ... do .... . 
47.4 ... do ... . 
47.4 do .... . 
47.4 ... do ... .. 
47.5 .. do ... . 
47.4 ... do ... . 
47.4 do .. .. 
47.4 ••. do .... . 
47.3 ... do ... . . 
47.2 ... do .... . 
4f! ... do ... . 
511.5 ... do .. .. 
53 ... tlo .. .. 

••. do .. .. 
5:l.l ... do ... . 
5:J.l ... do ... . 

63 CI'R. bk. S. bi·k. 58 59 53.6 ... do .... 

214 
367 
406 
286 
141 
60 

533 
51 
45 

441 
454 
452 
445 
432 
327 
324 
276 
264 
161 
21 
18 
21 
26 
29 
29 
49 

115 
124 
88 
47 

Sb. 
Sh . ........ ... . 
brd.m ...... . 
gy. S. brk. S.b . 
gy. R ...... ---·-
gy. s .......... . 
I!.V· S ......... .. 
br. M ......... . 
hrd. M ........ . 
M ............. . 
gn.~[ .. ·····•·· 
gu.M ......... . 
gy.M ......... . 
gy.M ........ . 
gn.M ...... .. 
R.bk.S .....••. 
gn.M ......... . 
gn.M ......... . 
gn.M ......... . 
gn.M ........•. 
hrd. M ....... .. 
f'ne. gy. S ...... . 
fne.gy. S .... .. 
fne. gy.S ..... . 
t'ne. gy. S ..... . 
fne. gy. S .... . 
fne. gy. S .... .. 
fne. gy. S ..... . 

~i::~·::::::::. 
gy.S.bk.sp .... 

58 
58 
59 
59 
59 
59 
60 
59 
5d 
60 
61 
62 
61 
61 
61 
60 
60 
60 
58 
58 
54 
54 
54 
56 
56 
56 
56 
57 
57 
57 

58 45.6 
58 45.4 
5H 41.8 
58 41.6 
1\8 41.8 
58 
59 .'!9:7 
5!J 
59 56 
61 40.8 
61 40.5 
60 46.4 
60 40.8 
60 41 
60 432 
59 43.2 
60 51 
60 45 
59 
59 59 
57 
57 
57 . 57 
58 58 
58 5/i 
58 fi6 
58 49.5 
60 
58 
58 55.5 

.. . do .... . 

.. do .. .. 
do .. . 

... tlo .. . 

... do ... 
do ..... 

Sigt~bee .. 
Tanner .. 
Sig~;bee .. 

do .... . 
... do ... .. 

do .... . 
.. do .... . 

1 ... do .... . 
... do .. .. 
... {10 . - .. . 
__ .00 ___ •

1 

... do .... 
Tanner .. 

.. do .. . . 
Haml-lead 
Tanner 

. do .. . 
do .. . 

.. .do ... . 

... do .... 
1 .. do .... . 

... do.----~ 

.. . do .... . 

. .. do .... . 

Lbs. 
38 
38 
38 
38 
3R 
38 
38 
38 
38 
38 
3H 
38 
38 
38 
3R 
as 
25 
25 
25 
25 
2:) 
~5 

25 
25 
25 
25 
2~ 
25 
25 
18 
18 
18 
18 
18 
25 
25 
25 
25 
25 
25 
2;, 
25 
25 

. 25 

25 

25 
2~ 
25 
25 
25 
25 
38 
25 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 



/ 

INVESTIGATIONS OF THB A;LBATU.OSS. 489 

Recm·d of hydrographic soundings of the U. S. Fish Com1nission stearner A.lbafros8 from 
July 1, 18~8, to June :30, ld89-Coutiuued. 

Date. 

6 
1889. 

1729 Feb. 
1730 .. do . . 
1731 .. . do .. 

1732 .. do .. 
173J .. . do . . 
1734 .. do .. 
17J5 .. . uo .. 
1736 ... do .. 
1737 J!'eb. 8 
17:!8 .. . do .. 
1739 ... do .. 
1740 ... do .. 
1741 ... do .. 
1742 .F'eb. 9 
1743 ... do .. 
1744 .do .. 
1745 . . do .. 
1746 ... do .. 
1747 .. do .. 
1748 Feb. 11 
1749 .. . do .. 
1750 .. . do .. 

Time of 
day. 

11:55 a.m. 
12:01p.m. 
12:07p. m. 

12:13p. m. 
12:20p. m. 
12:3-l p.m. 
U:45p.rn. 
12:53p. m. 
10:21 a. ill 
1:20p. m. 
2:09p.m. 
2:43 p. ill. 
3:55p. Ill. 
7:58a.m. 
8:56a.m. 
9:15a.m. 
9:39a. rn. 

10:02a. m. 
10:18a m. 

7:49a. ill. 
8:35a. m. 
9:05a.m. 

-
Position. 

Lat.N. 

- --
0 I II 

34 03 00 
34 03 30 
3-i 03 45 

3.J, 04 00 
34 04 31) 
31 03 30 
34 02 30 
3! 01 4;) 
33 44 30 
33 48 00 
3;! 52 30 
33 55 00 
34 00 00 
il4 06 15 
34 07 00 
34 07 00 
3! 07 00 
34 06 30 
34 06 00 
34 23 15 
3! 22 45 
3i 23 15 

Lon g.W 

0 I 

1192 
119 2 
1192 

1J92 
119 2 
1192 
119 2 
1192 
ll9b 
1201 
120 1 
120 1 
120 2 
120 2 
120 2 
120 2 
120 2 
120 2 
120 2 
Ll9 4 
119.1 
1193 

9 15 
8 45 
8 15 

1751 .. . do .. 
1752 1 ... do .. : ·io:i~-~--~-

34 23 40 
34 21 10 

119 ;: 
1193 

8 00 
7 00 
7 00 
7 45 
8 00 
9 00 
0 30 
4 30 
6 30 
0 00 
9 15 
6 00 
5 00 
3 45 
3 30 
3 00 
0 30 
0 00 
9 45 
9 50 
8 40 
7 45 
2 00 
! 45 
1 30 
1 30 
-l 30 
5 00 
5 30 
6 30 
7 00 
-l 30 
8 30 
3 30 
4 00 
0 00 
4 30 
8 00 
1 00 
3 15 
8 00 
9 30 
l 15 
7 30 
3 00 
0 15 
1 30 
8 00 
6 15 
7 00 
3 30 
8 00 
6 00 
7 00 
7 00 
5 00 
6 00 
! 00 

li53 .. . do .. 
175! .. do .. 
1755 .. do .. 
1756 Feb. 12 
1757 ... do .. 
1758 _ .. do .. 
1759 ... do .. 
1760 ... do .. 
1761 ... do .. 
17ti2 ... do .. 
176:! l<'eb. 13 
1764 ... do .. 
1765 .. . do .. 
1766 .. do .. 
1767 ... do .. 
1768 ... do .. 
17ti9 Feb. 14 
1770 ... rlo .. 
1771 .. do . 
1772 Feb. 26 
1773 ... do .. 
171-* .. . do .. 
1775 ... do .. 
1776 . .. do _. 
1777 l!'eb. 27 
1778 . .. do .. 
1779 ... do .. 
1780 .. . do .. 
1781 ... do .. 
1782 ... do .. 

10:53a. m. 
2:46 p. ill 

. 4:18p.m. 
ll:Ul a.m. 
11:32 a . m. 
6:09p.m. 
7:15p.m. 
8:21p.m. 
9:~2 p.m. 

10:06 p. Ill. 
6:39a.m. 
7:~3 a.m. 
8:25a.m. 
8:45a.m. 
9:49a.m. 

10:35 a.m. 
6:i!O a.m. 
7:20a.m. 
8:21a.m. 
4:0:.! p. ill. 
4:43p.m. 
6:l;)p.m. 
8:30p.m. 

11:18 p.m. 
2:36 a. ru. 
7:39a.m. 

11:08a. m. 
1:4lp. m. 
5:14p. ill. 
6:50p.m. 
7:0.'i a. m. 
7:41a.m. 

34 :!1 00 1193 
34 18 45 ll9 4• 
34 20 30 1194 
33 59 45 1192 
3l 00 00 ll9 2 
33 42 45 ll9 2 
33 37 30 1192 
33 30 30 1192 
33 24 00 1192 
33 19 i!O 1192 
33 17 ilO 119 2 
3J 17 45 Ll9 2 
33 14 15 119 2. 
33 14 00 1192 
33 16 15 119 2 
33 20 00 1191 
33 28 15 118 5 
33 :a :Jo ll ll 5 
33 26 15 118 4 
32 22 30 117 1 
32 17 30 117 1 
32 05 45 117 2; 
31 50 00 1117 2 
31 29 3v 117 3' 
3103301174 
30 21 00 1175 
29 56 30 117 5 
29 38 00 1180 
29 H i!O 118 1 
29 08 30 118 1 
28 56 15 1181 
28 57 00 ll81 

. . ....... . .......... 

17!l3 Feb. 28 
1784 .. do .. 
1785 ... do .. 
1786 .. do .. 
1787 ... do .. 
1788 Mar. 1 

28 57 20 1181 

1789 ... do .. 
1790 .. . do .. 
1791 Mar. 2 
179~ ... do .. 
1793 ... do .. 
1791 .. . do .. 
17!l5 .. do .. 
1796 ... do .. 
1797 _. do .. 
1798 . . do .. 
1799 Mar. 3 
1800 .. do .. 
1801 ... do .. 
1802 1 ... do .. 
180il Mar. 4 
1804 ... do .. 

6:07p.m. 28 48 00 
8:52p.m. 28 31 00 
5:10a.m. 27 46 30 

12:16p. m . 26 58 00 
6:48p.m . 26 12 00 
2:19a.m. 25 29 00 
5:5! a.m. 25 15 00 
8:13a.m. 25 05 00 

11:09 a.m. 24 58 05 
u,29 a. m. l 2> 54 oo 
12:01 p. Ill. 24 51 00 
:l:l2p. m, 2-l 35 00 
8:39 p Ill. 2:1 46 00 
3:10a.m. 22 57 00 
9'36a. m. \22 07 30 
4:03p.m. ~l 17 30 

10:28 p.m. 20 26 00 
5:05 a.m. 19 35 00 

11:28 a.m. 18 44 00 

118 1 
1180 
1173 
1170 
116 37 00 
116 0 
116 00 

9 00 
00 
00 
45 
00 
00 
00 

ll5 50 
115 51 
115 43 
115 43 
115 41 
1153 
115 25 

t 00 
00 
00 

-l. 00 
8 00 
2 00 
5 00 

115 13 
115 0 
114 5 
114 5' 
114 4 

Character of 
bottom. 

Temperature. 

Air. ~~~-. Bot. 

Kind of 
reel. 

-- ------1-- ---- -

Fms. 
48 gy. S. bk. Sp .. 
48 g_y. S. bk Sp ... 
50 gy. S. bk. Sp. 

brk. sh. 
62 fne. gy. S. G . . . 
91 t'ne. gy. S . ... .. 
49 gy. s ...... . .. 
48 gy. S. brk. t::ih .. 
42 wh.::l.G.brk.sh. 
70 p ....... 

261 1~ ..... . 
194 gy s ......... .. 
12-l fne. gy. S. R .. . 

30 fne.gy.S . ... .. 
4-i R ............ . . 
41 gy. s ..... . 
36 R ............ . 
42 G brk. Sh . . . . 
40 gJ' s ..... . 
34 brk. t::ih. R . 
13 Co. sponge .... 
22 M ...•••• . .•••• 
13~ R ..... . . . .... . 
13 M ..... . ..... . 
26 M ............ . 
26 gy. S. R . ..... . 
68 gn M: 
50 gn. M.R ..... . 
52 gy. s ·---· . .. . 
36 co. S. bt·k . Sh .. 

825 gn.M .. . 
917 gn. M ...... .. 
899 gn.M 
416 bk s ......... . 

40 brk. S!::. ..... .. 
42 G.brk.Sh.R .. 
32 gyt::i .......... . 
21 G .....•...... 
22~ no specimen . 
71 Co ...... ..... .. 

6!4 g_y s .... . .... . 
185 fne bk.& wh. S. 
718 gn. M ....... . 
551 gn. M .. . 

76 gy. S. G ..... .. 
735 gn M 
773 gy.M ..... . 
801 gy.Oz . ..... . .. 
803 gy. Oz ....... . 
856 f!.Y· \1 

1, 512 choc. Oz ..... . 
1776 br.M . ... . ... . 

1, 857 br. M ... . ....• 
1, 424 gy. M. S . ..... . 
1, 447 gy s ...... .. 

29 gy. S. brk. Sh . 
42 G.Sll .... . 
19~ g,y.S ........ .. 

1, 121 gy. ll:. s .... .. 
1, 737 gy. M .. .. ... . 
2,135 ......... . ... . 
2, 065 br. Oz ... 
2,124 bl'. Oz ....... .. 
2,165 br. M ....... .. 
2,131 br. Oz; 
1, 34il br. :VI. S . .. 

55 G. Coralline 
493 R. bk. ::.-; __ ..... 

1,312 br. M. t::i.. .. .. 
2, 13l No specimen. 
2,119 br. M ......... 1 

2, 16i br. 07. ..... . 
2, 280 br. M .•. . .. . 
l,H-15 br.M ........ . 
2, 072 b. r. Oz .....• . .. ·j 
2, Oil?. br. M -....... . 
1, 925 fne. bk. S ..... . 

OF, 
57 
57 
57 

57 
5i 
57 
57 
57 
58 
57 
[18 

58 
58 
59 
66 
66 
66 
65 
66 
62 
62 
62 
62 
62 
66 
63 
63 
70 
70 
67 
6! 
64 
()2 
62 
61 
61 
60 
60 
60 
62 
55 
fi5 
56 

g1 1 
61 
60 
60 
61 
60 
62 
61 
63 
61 
til 
61 
61 
61 
60 
65 
75 
65 
64 
66 
64 
6! 
65 
67 
66 
67 
67 
72 
68 
67 
70 

oF. oF. 
58 55 Tanner .. 
58 5;;,2 , ... do .... . 
58 56 .. do .... . 

58 54 ... do 
58 51.5 .. . do .... . 
58 5i.8 ... do .... . 
58 56 do ... .. 
58 55.5 ... do ... .. 
57 . ...... . do 
59 44.4 ... do ... . 
58 46 .7 ... do ... .. 
58 48.8 ... do 
58 56 do ... .. 
57 ... . ... do ... . 
57 5! .9 ... do 
57 55 .. . do .... . 
57 53 9 ... do . ... . 
57 54.4 .. . do ... .. 
57 5!.4 ... do ... .. 
59 _ . • . Hand lead 
59 ....... do .... . 
60 .. .. _ . _do .... . 
60 .. . do . ..•. 
60 59 Tanner .. 
61 59 do ..... 
60 53.5 ... do ...•. 
60 5!.8 ... do ..... 
60 ...... . do 
60 ... . ... do .... . 
61 40.5 ... do .... . 
6l 40 Sigsbeo .. 
61 39.8 ... do ... . 
60 41 .• . do .... . 
60 57 Tanner .. 
58 55.5 ... do . 
58 ..•..... do._ .. . 
58 ........ do . . .. . 
57 ... do 
57 51.4 Sigsbee .. 
58 :39.5 do .. .. 
56 46 ... do .... . 
56 il9.4 .. do 
57 40 ... do ... .. 
60 52.8 .. do ... . 
60 38 .•. do .... . 
59 37.8 ... do . . . .. 
59 :37.5 do .... . 
59 37.5 ... do .... . 
60 37.5 ... do .... . 
60 35.3 ... do 
60 35 ... do .... . 
62 35.2 ... do .... . 
62 35.4 ... do .... . 
61 35.5 .. do ... .. 
61 Tanner .. 
6l 59 .. . do .... 
61 ... Hand lead 
61 36 Sigsbee .. 
tit :35 ... do .... '! 
62 ....... rio ..•. 
63 34.8 ... do .... . 
65 34.9 ... flo ... . 
6! 35 ... do 
64 34.9 ... do ... .. 
61 35.4 do .... . 
65 64-.4 Tanner .. 
65 40.:\ Sigsl>ee .. 
65 35.4 do 
66 34-.9 ... do . .... 
65 35 .. do 
66 3-1..9 do ..... 
68 35 ... do 
71 35 ... do .... . 
69 35 ... do .... . 
69 34.9 ... do .... . 
70 35 ... do ..••. 

Lbs. 
2. 
2 
2r. 

25 
25 
25 
25 
2-
2-
2-
25 
2 
2-
2.-
2" 
2. 
25 
25 
25 

25 
25 
25 
25 
25 
25 
25 
35 
35 
38 
28 
28 
25 
25 
25 
35 
il5 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
25 
25 

35 
60 
35 
60 
60 
60 
60 
60 
25 
38 
35 
GO 
60 
60 
60 
60 
60 
60 
6J 
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805 
806 
807 

1808 
1809 
18l0 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
181!S 
1819 
1820 
1821 
182~ 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
ll:l34 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844-
1845 
1846 
1847 
1848 
1849 
1850 
1851 
185~ 
1853 
1854 
1855 
1856 
1857 

Date . 

1889. 
Mar. 4 
... do • . . 
Mar. 6 
... do ... 
Mar. 7 
... do .. . 
... do .. . 
... do .. . 
... do .. . 
... do .. . 
.•. do .. . 
... do .. . 
Mar. 8 
-~ - do .. . 
Mar. 10 
... do . .. 
. .. do . .. 
... do .. . 
... do .. . 
... do . . 
... do .. . 
... do .. . 
Mar. 11 
... 110 ... 
... do ... 
Mar. 20 
Mar. 24 
Mar. 27 
... do ... 
June 7 
... do ... 
June 8 
.. . do .. . 
.. . do .. . 
... do ... 
... do ... 
... do ... 

do ... 
... do ... 
... do ... 
... do . .. 
June 9 
.. do .. . 

... do .. . 

... do . .. 

... do .. . 

.. . do .. . 

.. . do .. . 

... do ... 
June 13 
June 14 
.. . do ... 
June 29 

Time of 
day . 

1:24p.m. 
2:45p.m. 
6:32p. m . 
8:44p.m. 
L:OO a.m . 
5:23a.m . 
9:41a.m . 
1:44p. m • 
5:52p.m . 
8:50p.m. 

10:35p. m . 
11:54-p. m. 
5:51a.m. 
6:47a.m. 
4:49a.m . 
6:35a.m . 
8:21a.m . 
9:18a.m . 
3:05p.m . 
3:55p.m . 
5:57p.m . 

10:11 p.m. 
4:44a.m. 

10:58 a.m. 
5:10p.m. 
6:24p.m. 

12:22 a.m. 
4:41a.m . 
6:06a.m. 

11:57 a.m . 
12:24p. m. 
8:27a.m. 
1:07p. m. 
1:l0p. m . 
2:00p.m. 
5:55p.m. 
6:32p.m . 
8:40p.m. 
9:43p.m . 

10:40 p.m . 
11:35p. m. 
12:35 a.m. 
1:30 a.m . 
2:22a.m. 
3:21a.m . 
4:00a.m. 
5:03 a. rn . 
5:48a.m. 
6:25a.m. 

10:06 a.m. 
10:12 a.m. 
10:26 a.m. 
4:55a.m. 

Position. Temperature. '0 · 
Character of 

bottom. 
~ ___ __ 

1 

__ K:~~l_of ~~ 
L t N L W Q) A' Sur- B t Q) .,.. 

~-··_· _ __ on_ g· __ · -~- -------1--u_. face.~~ --- ~ 
o 1 " o 1 " Fms. o F. oF. o F. Lbs. 

~~ ~~ ~~ i{! !f gg l,~~i tk:~~:::::::: ~~ ~} :L - ~!~~b-ee_: : ~~ 
18 23 00 114 36 00 651 l>k.&Co.S.G10u. 71 70 39.8 ... do .. . .. 35 
18 23 00 114 18 15 I, 987 br. M.......... 71 74 35.3 ... do . . .. . 60 
18 23 30 113 48 00 2, 008 l>r. M.... ...... 70 72 35.1 . .. do .. ... 60 
18 24 30 113 15 00 2, 012 br. M. ..... 69 72 36.7 ... do..... 1}0 
18 25 00 112 44 Oll 1, 951 l>r. M ....... ... 71 73 3f>.3 ... do..... 60 
Hi 28 30 112 12 00 1, 854 br. M . .. ....... 75 74 35.4 . .. do .. ... 60 
18 32 00 111 41 00 1, 829 b

11
rr .. MM.·.·.--•• ••• •• •••.

1 
70 72 ....... do .. .. . 60 

18 35 00 111 21 00 1, 786 . 70 71 35.3 ... do .. .. . 60 
18 3S 00 lU 11 00 1, 823 R....... .... ... 70 70 35.3 .. do..... 60 
18 39 00 Ill 07 00 1, 619 rky . .. .. .. . .. . 69 70 35.5 do . .. .. 60 
18 39 45 lll 02 00 1, 161 rky .. .... .. ... 70 70 36.2 . .. do .. ... 35 
18 40 45 no 58 30 651 rky . ..... . .... 70 70 39.4 ... do..... 35 
18 53 OU 110 51 00 1, 264 br. M. bk. S.... 70 70 35.8 ... do .. . .. 35 
19 03 00 llO 50 30 1, 635 br. M....... ... 71 70 35.6 ... do .. .. . 60 
19 12 00 110 50 00 910 br. M.......... 71 72 37.5 ... do .. .. . 35 

}~ i~ ~~ i}g !~ ~~ ~~g ~t! s:::::::::: ~~ ~~ ~- 3 :::~~ :::: : ~~ 
19 26 15 ltO 45 30 665 R. .... ......... 72 73 39.2 . .. do. .. 35 
19 40 15 110 41 15 1, 807 br. M .. .. . .. ... 72 73 35.5 . .. do .. . .. 35 
20 09 00 llO 32 30 I, G-!3 br. M.... ... ... 70 70 35 5 ... do .. .. . 35 
20 55 15 110 18 30 1, 761 dk. br. M ...... 69 70 35.5 do .. ... 60 
21 41 00 110 04 30 1, 69! gu. M . ... ...... 72 74 35.4 . .. do..... 60 
22 25 30 109 42 15 1, 7ll gn. M ... .. ... 69 71 35.5 ... do . .. .. 60 
27 37 15 111 09 00 601 gn. M .. ... . .. . 70 66 39.8 ... do..... 35 
28 44 15 112 32 15 89 S. l>rk Sh .. .. .. 64 61 64.2 • . clo .. .. . 38 
31 23 00 114 25 00 10 M. S 66 65 ()5 Tanner . . 25 
31 13 30 114 27 15 18 M ...... .. ..... 66 63.9 63.9 ... do . . .. . 25 
46 45 30 12-l 36 00 55 fue gy S. ...... 56 56 45.7 .. . do..... 2 
46 44 45 124 32 45 58 rk.r . .... ...... 56 56 45.1 ... do .... . 2 
44 04 00 1Z4 53 30 48 bu. M 54 52 48.6 ... do .. .. . 2 
43 54 30 124 47 30 95 M ......... . ... 59 57 43.9 ... do .... 2 
43 57 30 124 49 00 61 M & G .. .. .. .. 59 57 47.3 ... do .. .. . 2 
4! 59 30 124 50 30 43 .M. & G 57 56 52.1 ... clo .... : ::l 
44 09 30 124 51 30 95 fue b k. S ....... 57 56 43.6 . .. do .. . .. 2 
44 11 15 124 48 15 68 G .. .. . .. . .. .. 57 56 . ...... . do . 2 
44 16 00 124 42 00 70 G .... . ........ 56 56 45.9 .• . do..... 2 
44 19 00 1:14 40 00 61 G ..... . ....... 57 55 46.4 .. . do..... 2. 
44 22 15 12i 38 00 60 M & G 57 55 ........ do..... 25 
4! 25 30 124 36 00 73 fn e. gy. S..... 57 55 47.2 ... do . .. .. 25 
44 28 30 124 34 00 78 fne. bk. S .. • .. 57 55 45.6 .. . do .. .. . 25 
44 31 15 124 31 45 75 Gl ... .. ....... 56 56 45.1 .. . do..... 25 
44 34 30 124 29 15 60 rky . .. .. . .. .. • 56 56 45.8 ... do .. .. . 25 
44 37 30 124 27 00 59 fne P. and bk. S. 57 57 46.6 .. . do . .. . 25 
44 40 15 124 25 00 57 fne. l>k. S...... 57 57 46.6 ... do . .. .. 25 
44 43 30 124 22 30 65 foe. gy. S...... 56 57 46.6 ... do . .... 25 
44 41 00 124 16 15 45 fne .gy.S. bk.t;p. 56 57 4G.l ... do..... 25 
44 39 00 124 lL 00 34 fne. gy. S ...... 55 57 46.1 ... do • .. . 25 
45 55 30 124 01 15 25 foe. gy. S 56 54 48.6 .. :do .. ... 25 
48 29 00 124 55 15 45 rky. & G . ..... 56 54 46.6 ... do .. ... 25 
48 29 30 124 56 30 31 G. & brk. Sh... 56 54 47.1 ... do .. • .. 25 
47 23 00 125 44 00 860 gn. M .. . ...... 57 54 36.7 Sigsbee.. 35 



Serial 
No. 

2841 
2842 
2843 
2844 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2862 
2863 
2864 
2865 
2866 
2867 
2868 
2869 
2870 
2871, 
2872 
2873 
2874 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
2882 

. Record of dredging and t1·awling stations of the U. S. Fic;h Comrnissio1L steamer AlbatJ·oss, July 1, 1888, to June 30, 1889. 

Position. 
---.-------

Temperature. Drift. 
Date. Time. Depth. 

Latitude, N. Longitude, 1-V. / 
Character of bottom. Instrutnent 

Air. Surface. ~ Bottom. Dir• ·ction. 1 

Di,tance. USed, 
--- - -----· ----1888. 0 I II 0 I II Fms. 

July 23 54 18 00 165 55 00 56 
.. do ... 54 15 00 166 03 uo 72 
July 28 53 56 00 165 56 00 45 
.. do ... 53 56 00 1ti5 40 00 54 
July 29 54 05 00 16! 09 00 42 
July 30 54 08 00 162 44 00 44 
July 31 55 01 00 160 12 00 48 
.. do·--· 55 10 uo 160 18 00 110 
Aug. 2 55 16 00 160 28 00 69 
A.ug. 4 54 52 00 159 46 00 21 
.. do ... 54 55 00 159 52 00 35 
. do .... 55 15 00 159 37 00 58 
A.ug. 9 56 00 00 154 20 w 1[}9 
A.ug. 10 56 55 00 153 04 00 60 
.. do ... 57 00 00 153 18 00 69 
A.ug. 22 58 07 00 151 36 00 68 
.. do ... 58 05 00 150 46 00 51 
A.ug. 24 58 17 00 148 36 00 230 
A.ug. 29 55 20.00 136 20 00 1, 56!) 
A.ug. 31 51 23 00 130 34 00 876 
.. do ... 51 14 00 129 50 00 204 

OF. oF. OF'. I Miles. 
53 46 41 WNW ...... . .. 0. 2 S.B.T. 
50 4ti 41 :S\V . .••..••..•.. 0. 3 S. E.T. 
52 50 43.5 .ENE .......... 1.5 S. :B. T. 
5l 48 4~ E. by S ........ 1.5 L.B.T. 
53 51 42 :sw .... . ....... 0. 8 L.B.T. 
51 GO 42 :::3. byE ........ 0. 5 L.B.T. 
51 51 42 i::i:::lW •••.•••••••. 0.8 L.B.T. 
51 49 41 8 ······---··-- ·- o·. s L.B.'l'. 
5! 51 43 8--------------- 0. 7 L.B.T. 
53 51 4>l. 2 W. by N ....... 0.5 L.B.T. 
53 51 4-!. 8 W. by N ....... . 1. 0 L.B.'l'. 
53 48 4l. 8 NJSW .......... 0. 7 .L.B.T. 
55 55 41 .N.i E --------- 1.0 L. B.T-
57 55 4:!. 8 sw . ........ 1.0 L. B.T. 
58 :,6 44 NNW ........ .. 1.0 L. B. T. 
55 54 44 NW 0. 5 L.B.T. 
68 57 H. 6 SE.;i E ........ 0. 5 L.B.T. 
61 59 1!9.8 W.S. W ....... o. 2 L.B.T. 
61 (\0 3~. 9 i:iE ·····-··-··· · 2. 5 L.B.T. 
61 ()8 a6. 5 E.~ N .......... 1. 5 L.B.T. 
69 60 4:.l.ti E ............. 1. 0 L.B.T. 

Sept. 1 50 49 00 127 36 30 238 

5opt. 'I 48 58 00 123 10 00 67 
Stpt. 6 48 22 00 122 51 00 48 

do .. . 48 12 00 122 49 00 40 

~~a~·-~~-
48 09 00 125 03 00 171 
48 07 00 124 55 00 37 

Sept. 21 47 52 00 124 44 00 31 
.. do .... 47 3d 00 124 39 00 32 

61 58 4!. 7 ESE ............ 0.5 L.B.T. 
60 62 48.5 SSE ........... lJ. 8 L.B.T. 
59 52 47.7 S:SW ....... . .... 0. 5 L.B.T. 
58 52 51.7 S. by E ......... . 0. 6 L.B. T. 
59 59 43.2 SE. by E ........ 0. 8 L.B.T. 
58 58 --····- · S.E ..... . ...... . 0. 8 L.B.T. 
63 58 46.9 i:iE ... . ......... o. 5 L.B.J_'. 
64 60 48.4 w 1.0 L. B.T. 

:;ept. 23 46 44 00 124 32 00 58 
.. do .... 46 55 00 125 lL 00 559 

58 58 46 5 E. by S ......... 1.5 L.B.T. 
60 62 38.4 NW ............ 1.3 L.B.T. 

Sept. 24 48 17 00 124 52 00 38 
.. do .... 48 30 00 1;!4 57 uo 40 

62 59 45.5 ENE ........... 0. 4 L.B.T, 
61 5-! 47.8 \N ......•...•... 0. 3 L. B.T. 

.. do .... 48 30 GO 124 57 00 27 

.. do ... 48 30 00 124 57 00 40 
:'ept. 25 48 33 00 124. M 00 59 
.. do .... 48 33 00 12! 53 00 59 
.. do .. 48 37 00 125 32 00 66 

55 52 50.3 SE ............. . o. 2 Tangles. 
55 52 47.8 WSW ......... 0.4 Tangles. 
58 49 4f>. 5 WSW ......... 0.4 L.B.T . 
58 49 Mi. 5 . SE. by S ....... 0. 2 Tnngles, 
60 57 45.5 S .... . .......... 0. 3 S.D. 

Sept. 26 48 53 00 1:?5 53 00 34 
.. do .... 48 53 00 125 53 00 34 
. . do ... 49 00 00 125 48 00 24 
Oct. 13 46 09 ()0 1:?! 22 30 68 p 

56 54 50.3 W:'-l"W ..... , .... 0. 2 S.D. 
56 54 50. 3 E. by S ......... 0. 2 S.D. 
63 57 52. 3 I SE ~ E .. -- -- -- .. 0. 2 S.D. 
64 60 45.8 :N ......•.•••.... 1.0 L.B.T. 
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RecoNl of dJ·ed.?inff and trawli11g station8 of tile U. S. Fish Cmmnission steam-er Albatross, Jnly 1, 1 .~88, to Jnne 30, 1889-Continned. ~ 
~ 

S . 1 Pmlition. I T•mpO<oiuro. I Drift. I ~ 
Instr11ment fu~ Data Time. . 

1 

., · Depth. 6haracter of bottom. . 
used. Latitude, N. Long1.u!le, W. l • ~~~ Sur~co l Bottom. : Direction. Distance. ~ ------ ---- -- ---.----- --- tr.l 

1888. o ' " o ' " Fms. 0 F. OF. OF. Miles. '"d 
2883 Oct. 18 3:01p. m . 45 56 00 12! 01 30 29 fne. gy. S . . • . . . . . . . . . . • . . • . . . . 62 60 50. 1 SSE ...•....... . 0. 2 S.D. 0 
2884 .. . do ... . 3:16p.m. 45 55 6o 124 02 00 29 fne.g_y.S.... . .................. 62 60 50.2 WNW.by N ... . 0. 3 S.D. ~ 
2885 ... do •... 3:i4p. Ul. 45 56 00 12-i 02 00 30 fne.gy.S....................... 62 60 49 NW .•.....•.... 0. 5 S.D. ~ 
2886 Oct. 19 9:05a.m. 43 59 00 124 56 30 50 'Ctt-p· :::::: :~--~ ~: :~~~: ~ ::::::: 57 57 48.1 ssw··········· 0. 2 S.D. 
2887 . . . do ... 9:28a.m. 43 58 00 124 57 00 42 60 59 47.1 ~w ............ 0.4 L.B.T. 0 
2888 ... do ... 10:0l a.m. 43 58 00 124 57 30 41 C.&P ......................... 60 59 47.6 w ............. 0.1 L.B.T. ~ 
2889 . . . do .... 10:4~ a.m. 43 59 00 124 56 00 46 C.Sh ..•...•............••..... . 59 57 47.7 ssw ........... 1 0. 4 L. n.-._•. 
2890 ... do .... 2:58p.m. 43 46 00 12! 57 00 277 gy. s .......................... ·I 62 59 42.2 SSE ............ 2.3 L.B.T. c 

1889. ' 0 
2891 .Tan. 5 6:36a.m. 34 25 00 120 42 00 233 M ............................. I 56 57 

I 

45.1 ~s~Y-~:::::::::: 1.0 L.B.T. a:: 
2892 .. . do .... 9:10a.m. 34 15 00 120 36 00 ~84 yl.M ...................... . .. 56 57 44.1 2. 0 L.B.T. a:: 2893 . .. do ... 11 :11 a.m. 34 12 30 120 32 30 145 ~~~5JI;.~ ~.::::::: :::::::::::: 60 59 48.6 SE.~ E ......... 1.0 L. B.T. ..... 
2894 .. do .... 12:41 p.m. 34 07 00 120 33 30 53 62 60 55.6 NNE ........... 0.1 S.D. (/;J 

2895 .. do ... 1:15p.m. 34 07 00 120 33 30 53 brk.Sh.S ...................... 62 60 NNE ........... 0.1 Tangles. r:n ..... 
2896 Jan. 6 6:49a.m. 33 55 30 120 28 00 376 yl. M .......................... 59 59 42.8 -----------·---·-- .................. L.B.T. 0 
2897 ... do ... 9:35a.m. 33 59. 30 120 29 30 197 rky ........... . ................ 66 61 47.1 ............................... .... .. ........... Tangles. z 
2898

1

. do .. _ 11:02 a.m. 33 00 30 120 29 00 158 .................................................... 66 61 .. ............................ L.B.T. t%j 
2899 . . . do ... . 1:08 p.m. 34 00 00 1~0 23 00 44 gy. S. brk. Sh .. .. .. . .......... 62 59 .............. '()"""'"" ...... L.B.T. ~ 
2900 Jan. 7 11:59 a.m. 34 01 30 120 01 30 13 s .............................. 59 58 0. 0 S.D. 
2901 ... do .... 12:40 p.m. 34 05 00 120 02 00 48 gy.S.M ....................•... 59 58 55.1 WNW ......... . 0. 8 0 
290:J . _.do ... 1:04 p.m., 34 06 00 120 02 00 53 ~'irf!..~--~: ~- :::~:::::::: ::: .... 60 59 45.0 w ............ .. 0. 9 S. B. T. ~ 
2903 ... do .... 2:22p.m. 34 11 30 120 03 00 322 60 59 43.5 NW.byW ...... 1.5 L.B.T. 
290! ... do .. 4:29p.m. 34 18 ilO 120 04 30 314 G.M ........................... 61 59 43.7 NW. byW ...... 1.3 L.B.T. ~ 
2905 Jan. 8 6:41a.m. 34 23 00 120 20 00 95 rky ...........••.•.•.......... . 61 59 ................................ S.B.T. ..... 
2906 .. . do ... 7:15a.m. 34 23 30 120 19 30 96 S. M.... .. ......... . .......... 57 58 55.5 Tangles. 

(/;J 

2907 ... do .... 7:48a.m. 34 2! 30 120 20 00 44 fne. gy. S .........•.•.•• - .. -.• . 57 58 :Ninv:: :~::::: :: 0. 3 L.B.T. l:Il 
2903 ... do .... 8:29a.m. 34 25 25 120 2Q 00 31 gy. S. brk. Sh .................. 57 58 N.byW ........ 0. 8 L.B.T. 1>-2909 .. . do .... 12:15p.m. 34 22 00 120 08 30 205 gn.M .......................... 57 59 45.2 ENE.~ E ..... .. 0. 5 S.B.T. z 2910 ... do .... 2:51p.m. 34 20 00 119 54 00 229 ~n. M ......................... . 60 61 45.2 E. byS .. ........ 0. 8 S.B.T. t:1 2911 Jan. 16 9:42a.m. 32 27 30 119 03 00 60 R. S .................... --- · ·--. 59 59 S ................ o. 3 S.D. 

I 

2912 ... do .... 11:33 a.m. 32 25 15 119 04 30 10 rky ...................................... . 56 59 . ............... E .. . ............ 0. 2 Tangles. ~ 2913 ... do .... 11:57 a.m. 32 25 30 119 03 30 26 brk. Sh ........................ 60 60 59.0 ESE ........... 0.3 S.D. """ 2914 ... do ... 1 12:14 p.m. 32 25 00 119 03 15 26 brk. Sh ........................ 60 60 59 WNW ......... 0.4 Tangles. 00 
2915 .. do.... 3:22p.m. 32 23 30 119 02 ~5 55 gy.S ........................... 58 60 53.1 SE. by S ........ 0.3 Tangles. ~ 
2916 . . do . . . 3:45p.m. 32 22 30 119 02 00 93 rky ........................... 58 60 49.1 w. by s ......... 0. 8 L.B.T. tr.l 
2917 ... do .... 4:10p.m. 32 22 30 119 03 30 90 fne. g. S. brk. Sh ................ 58 59 49.1 0 0 S.D. ~ 
2918 .. do ... 1 Hlp.ru. 32 22 30 119 03 30 67 fne. ~y. S . . . . . . . . . --.- •.• - ... - · 58 59 52.4 0 0 S.D. 1-1 

2919 .Jan. 17 6:28a.m. 32 17 00 119 17 ro 984 gy. M ......................... 55 59 38 N.!E ...•...... 0. 2 L.B.T. 
t%j 

2920 ... do .. .. 12::J~ p.m. 32 27 00 119 15 00 87 yl.S.brk.Sh ................... 59 60 50.1 ............................... S. D. and Tan- rn 
2921 ... do.... 1:1<>p. m. 32 27 00 119 14 15 145 fne.gy.S . ...................... 59 60 5l. 5 .. ........................ .............. S.D. (gles. 
2922 ... do ... 

1 

5,10 p.m. 32 27 15 119 05 15 47 fne. gy. S ....................... 60 5o 57.1 NNE ........... 0. 4 S.D. 
2923 Jan. 19 6:30a.m. 32 40 30 117 31 00 822 g:g,, M .......................... 55 59 39 SE .............. 1.5 L. B.T. 
2924 ... do.. 10:00a.m. 32 34 30 117 25 30 455 hr. M . . . . . .. . .. .. .. .. . .. • .. • .. 57 59 40.5 SE ..... ~ .....•.. 2. 5 L.B.T. 
2925 ... do .... !2:10p.m. 32 32 30 117 24 00 339 , M ............................. 56 59 42.9 E.t 8 .•.•.•.•... 2. 0 L.B.T. 



'2926 ... do .... 1:4!lp.m. I 32 34. 30 117 18 45 6q fne. gy. S. ------ .••.•••......•.. 63 62 54.4. NE. byN •.•••.• 1.5 L.B.T. 
:2927 Jan. 23 11:25a. m. 32 43 00 117 51 00 313 mt. ~a:--~~~~::::::::::::::::::: 56 58. 43.3 W.t-S ..•••...•. 1.0 L.B.T. 
2928 ... do. 2:44p.m . 32 47 30 118 10 00 417 58 59 41 W.byS .••••.... 0. 7 L.B.T. 
2929 Jan. 26 6:25a.m. 32 27 30 117 26 30 623 gn. M ....••.•••.•..•..•••••.••. 56 58 S.byW .......•. 1. 6 S.B.T. 
2930 ... do ... 9:09a.m . 32 25 00 117 18 45 60 M .................•••••........ 59 59 52.9 E. byN ........ 0. 6 S.B.T. 
'2931 ... do .... 10:19 a.m. 32 25 30 117 16 45 3i ~~: ~:~~: sh·::::::::::: ::::::: 58 59 55.9 ENE ......•.•.• 0. 5 S.B.T. 
2932 ... do .... 10:50a. m . 32 26 15 117 16 15 20 58 59 58 E ..........•.... 0. 4 S. B.T, 
293'1 ... do ... ll:45a.m. 32 28 45 117 16 15 36 fne. gy. S ....................... 58 59 57.3 N ............... 0. 5 S.D. 
2934 ... do ... 12:40 p.m. 32 33 30 117 16 00 36 gy. s ....................... --·- 53 59 58.2 N .............. 1. 5 L.B.T. 
2935 Feb. 4 11:00 a.m. 32 . 44 30 117 23 00 124 fne.gy.S ...................... 68 59 49.2 ~W-!W ....... 0.8 L.B.T. 
2936 .. do .... !2:22p.m. 32 49 00 117 27 30 359 M ...... ........................ 61 61 49 NW.tW ....... 1.0 L.B.T . 
2937 ... do .... 4:09p.m . . 33 04 30 117 42 00 464 gn. M .......................... 65 62 46.5 West ........... 1.5 L.B.T . 1-1 2938 Feb. 5 !2:58p.m. 33 35 15 118 08 30 47 fne. gy. S. St .......... ----- ·--- 56 58 58 ...................... ··-····--· L.B.T. lZ 2930 ... do .... 1:45 p.m. 33 36 00 118 09 30 27 fne. gy. S. St ................... 58 59 ............. WNW .......... 0.5 L .• B.T ~ 2940 ... do .... 2:47p.m. 33 36 00 118 11 00 26 fpe. gy. S. brk. Sh .............. 58 59 ............. . -........... --- ........... -. ..... ... ..... L.B.T. trj 
2941 ... do .... 3:11p.m. 33 37 15 118 12 00 26 Sh. St .... .. ............. ~ ...... 59 59 ······--· 

sw:by-~;::::::: 
0. 5 L.B.T. r:TJ 

2942 ... do .... 3:58p.m. 33 38 45 118 13 45 20 fl.Y· S. brk. Sh .................. 59 59 0. 2 L.B.T. 1"-3 
2943 Feb. 6 l:lOp. m. 34 00 30 119 28 30 31 rky .....•••••.•••••..•.••••••. 58 59 56 SSE ............ 0. 2 S.D. 1-1 

2944 ... do .... 1:26p. m. 34 00 00 119 28 30 30 rky .•.•.•.••...•..•...••...•.. 58 59 ............ SW.byW ...... 0. 3 S.B.T . c;:l 
> 2045 ... do .... 2:3! p.m. 34 00 00 119 29 30 30 p ............................. 58 59 SW. byW.tW. 0.4 S.B.T. 1-3 2946 ... do .... 3:20p.m. 33 58 00 119 30 45 150 Crs. gy. S ........••••....••.... 60 59 56.5 NE.tN .••...... o. 2 L.B.T. 1-1 

2947 Fe.b. 7 1:44p. m. 33 55 30 119 40 30 269 gy. S.G. brk. Sh ............... 59 59 ............ SW ............ 0. 3 L.B.T. 0 
2948 ... do .... 2:27p.m. 33 55 30 119 41 30 266 f!..Y· S. G. brk. Sh ............... 59 59 ............ SW.tW ........ 0. 7 L.B.T. z 
2949 .. do .... 4:34p.m. 33 57 00 119 53 30 155 fne. gy. S .....•..•...•......•.. 59 58 w. by s ......... 0. 7 L.B.T. 00 
2950 Feb. 8 6:26a.m. 34 00 30 119 59 00 21 gy. S. brk. Sh .................. 57 57 55.4 NE. byE ....... 1.0 L.B.T. 
2951 ... do .... 7:41a.m. 33 55 30 119 55 00 48 fne.gy.S ...................... 57 56 , ....... c sw. by s ....... 0. 8 L.B.T. 0 
295:.l ... do .... 8:50a.m. 33 50 00 119 57 00 57 brk. Sh. R ..................... 57 57 sw ............ 0.1 L.B.T. ~ 
2953 ... do .... 9:40a.m. 33 47 00 119 58 15 82 gy. S. brk. Sh .................. 57 57 ............ SW. byW ...... 0.5 S.D. 
2954 .. do .... 10:45 a.m. 33 42 30 119 59 30 65 G. Sh. R ....................... 58 57 ......................... S.D. 1-3 
2955 ... do .... 12:19p. m. 33 48 00 120 03 15 121 fne. gy. S. brk. Sh .............. 60 59 48.2 WSW .......... 0. 3 S.B.T. I:Il 
2956 ... do .... 3:13p.m. 33 57 30 120 18 30 52 fne. gy. S. R ................... 58 58 53.1 sw. by w ...... 0.1 S.B.T. trj 
2957 Feb. 9 12:39p. m. 34 04 00 120 19 30 26 gy. S. rky ..................... 63 58 54.9 ·---------···---·- S.D. 
2958 ... do .... 12:49p. m. 34 0! 00 120 19 30 26 gy. s .......... -................ 63 58 54.9 ~SSE.~ E .... ... 0.3 } Tangles. > 

NW.byW.tW. 0. 3 t-'4 
2959 ... do .... 1:43p. m. 34 06 45 120 18 00 55 gn. M. gy. S. brk. Sh ..•...•..... 63 59 51.9 N.i W ......... 1.0 L.B.T. td 
2960 ... do .... 2:47p.m . 34 10 45 120 16 45 267 gn.M ......••.••.•............. 63 59 4.8 W.k 8 .......... 1.0 L.B.T. > 
29tH l''eb. 11 7:35a.m. 34 22 45 119 40 30 21 §~s~ c"o" ~: :::: ~ :::::::: ::~: :::: 53 58 ........... N.i W ......... . 0.4 L.B.T. 1-3 
2962 ... do .... 8:04a.m. 34 23 30 119 39 30 165 62 59 .............. S.;!E ........... 0.3 L.B.T. ~ 
2963 ... do .... 8:17a.m. 34 23 10 119 39 40 20 S.St.Co ...................... 62 59 SW.byS ....... 0.5 Tangles. 0 

~NE ............ 0. 5} r:TJ 
2964 Feb. 11 8:47a.m. 34 22 45 119 40 00 21~ S. St ................... ,. ....... 62 59 ............ 

N.ifW .•.....••. 0.3 Tangles. rn 
2965 ... do .... 9:58a.m. 34 21 20 l19 38 30 27 fn&. gy. S.R .................... 62 60 58 ssw ............ 0. 3 Tangles. 
2966 ... do .... 10:25 a.m. 34 20 40 119 38 50 30 crs. M _ ......................... 62 60 58.5 NE ............. 0. 7 Tangles. 
2967 .. do ... 10:58 a.m. 34 21 15 119 39 10 30 crs. M .......................... 62 60 58 NW.t N ........ 0. 6 Tangles. 
2968 ... do .... 11:25 a.m. 34 21 40 119 38 20 31 M .............................. 66 61 59 SE. by E ........ 0. 7 Tangles . 
2969 ... do .... 12:05p. m. 34 20 40 119 37 45 26 yJ~.~Jlii: ::::::::::::::::::: 66 61 58 SE. b_y E.!E .... u. 5 Tangles. 
2970 ... do .... 12:il2p.m. 34 20 20 119 37 30 29 63 61 59.1 W.byN ........ 0. 3 L.B.T. 
2971 ... do .•.. 1:17p.m. 34 20 30 1l!i 37 50 29 fee. gy. S.M .................... 63 60 58.5 S. by E .......... o. 7 L.B.T. 
2972 ... do .... 2:17p.m. 34 18 30 119 41 00 61 gn.M ..•......••........•..... 63 60 53.5 WSW ......... 1.0 L.B.T. 
2973 ... do .... 8:08p.m. 34 19 30 119 44 15 68 gn. M .......................... 63 

l 
60 54 ............................................... L.B.T • ~ 

2974j ... do .... 3:47p.m. 34 19 30 119 44 45 73 gn.M .......................... 63 60 53. 2 ~ WS ~-- · · .. · · · .. 0· 7} Tangles. ~ 
N. b.) W.! W... 0.8 ~ 



Record OJ dredging and frqwling stations of the D. S. Fish Commission steamer Albat1·oss, July 1, 1888, to June 30, 1889-Continued. ~ 
~ 
~ 

Serial I 
Position. 

Deptb. l 
Tempmtur~ Ddft, I Instrument 

~- Date. 'l'ime. Character of bottom. used. ~ 
Latitude, N. Longitude, W. .Air. Surfao..,nottom. Direction. I DiBt=oo. t:;:j 

~ 

1889. 0 I II 0 I II Fms. OF. oF. oF. Miles. c 
2975 Feu. 12 8:34a.m. 34 01 30 119 29 00 36 G. brk. Sh --.-- .•••••...•...•.. 65 60 57 SE.!E .......... 1.0 L.B.T. ~ 

2976 ... do·-- 9:22a.m. 34 00 00 119 26 30 31 crs. G. 8. brk. Sh _ .............. 65 60 58 SE. byE ........ o. 5 S.B.T. ~ 

2977 ... do ___ 9:55a.m. 33 59 30 119 25 30 45 ~~~-l~: -~·- ~:::: :::::::::::::::: 65 60 56.5 E ............... o. 8 S. B. T • 0 
2978 ... do .... 10:42 a.m. 33 59 45 119 22 15 46 70 60 56.5 NE.:l E ......... o. 3 S.B.T. 

~ 
2979 ... do __ 12:28p. m. 33 56 30 119 22 30 388 gn.M .......................... 65 60 ........... SW. byS ........ 1.5 L.B.T • 
2980 --.do .... 2:40p.m. 33 49 45 119 24 30 603 gn. M .......................... 70 62 38.9 E ............... o. 5 L.B.T. a 
2981 Feb. 13 6:10a.m. 33 18 00 119 24 00 45 s~M:~~~--~:~.- ~~: :::::::::::::: 61 58 SE.! S .......... o. 7 L.B.T. 0 
2983 ... do ... . 11:40 a.m. 3:'! 24 45 119 07 00 178 63 58 46.7 NE ............. 0.5 L.B.T. IS: 
2983 Feb. 28 11:11 a.m. 28 58 30 118 15 45 58 gy. S. brk. Sh ................... 71 61 55.8 R --- ............ o. 7 S. B. T. 
2984 ... do ___ . ll:48 a.m. 28 57 15 118 15 45 113 gy. S. brk. Sh .. .•....•.•..•••... 68 63 49.8 SW.byW ...... o. 7 S.B.T. 13:: 
2985 _ .. do .... 1:00 p.m. 28 57 00 118 16 30 36 brk. Sb. R ...................... 66 65 N. by E ......... o. 2 S.B.T. 

H 
rF.l 

2986 . .. do---- 1:37p. m. 28 57 00 118 14 30 684 fne. gy. S. brk. Sh ....•..•... - .. 67 64 38.5 s ............... 0.6 L.B.T. r:n 
~9ri7 ... do ... . 4:31p.m. 28 54 lfi 118 18 00 171 f!.Y· S. bk. sp. G ................. 65 63 46.3 SW. byW ....... o. 7 S.B.T. H 

0 
2988 Mar. 2 9:10a.m. · 24 58 30 115 52 30 34 Coralline _ ... _ ................. 66 65 63.9 SW.tW ....... o. 3 Tangles. z 
2989 Mar. 2 9:51a.m. 24 58 15 115 53 00 36 Coralline._ .. _ .................. 64 64.5 64.3 ssw.~w ...... o. 3 S.D. 
2990 ... do .... ll:09 a.m. 24 58 05 115 53 10 48 Coralline __ ..................... 64 65 63.6 S.by .:3; W ... o. 5 S.B.T. 

t:;:j 

2991 Mar. 6 9:55a.m. 18 18 30 114 40 00 341 ................................................ 75 72 SW.byW.iW- 1-3 L.B.T. ~ 

2992 ... do ___ 

1

11:28a.m. 18 17 30 ll4 43 1!l 460 bk.S.R ········'··············- 71 72 41.8 W.tN .......... o. 3 L.B.T. 0 
2993 ... do .. .. 1:24 p.m. 18 17 15 114 44 30 304. gy. S. brk. Sh . •.••. - .... - .....••. 72 72 43.5 NW. byN ...... o. 3 L.B.T. to:j 
2994 ... do---- 2:58p.m. 18 18 30 114 44 30 54 brk. Co.--- .. -·· ... - ...•••.. --·- 72 72 66.6 NE.byN ....... o. 4 S.D. 
2995 ... do .. _ 3:31p.m. 18 19 00 116 44 Hi 31 gy. S. brk. Co . --------- ......... 72 72 68.4 NE.byN ....... o. 4 S.D. ~ 
2996 Mar 16 11:05 a.m. 24 30 15 110 29 00 I 112 gn.M ·----·-·····-·-··-········ 76 72 56 N.by W ........ o. 3 L.B.T. H 

299i ... do .... 1:26p. m. 24 39 30 110 34 00 221 gn.M ---·················· .•.. 75 73 49.5 NW.iN ........ 0.6 L.B.T. m 
•2998 ... do---- 3:37p.m. 24 51 00 110 39 00 40 8.brk.Sh ------------·---·--·-- 75 72 64 N.by E.!E- .... ]. 0 L.B.T. ~ 
:2999 ... do--- 4:40p.m. 24 54 30 110 . 39 00 39 crs. S ........ -····· •.••..•••••• 74 72 63.6 NW ............ o. 5 L.B.T. 
3000 ... do--· 5:10 p. JD. 24 M 45 110 39 30 

I 
43 crs. S- - - - . -... - - - - ..... -- • • ·---- 76 72 61.5 NE. byN ...... _ o. 5 Oyster dredge. I> 

. 3001 __ .do .... 5:32p.m. 24 55 15 110 39 00 33 fne. gy. S. brk. Sh ............... 72 72 64.5 N. by \Y.i- W ... o. 3' Oyster dredge. z 
300~ Mar. 17 7:08a.m. 25 02 15 110 43 30 17 S.Sh ···-···-··················· 72 70 N.by W ........ o. 2 Oyster dredge. lj 
.3003 ... do---· 7:25a.m. 25 02 25 110 43 30 9 S.Sh ........................... 72 70 Nby W ........ o. 2 Oyster dredge. 
3004 ... do ... 7:40a.m. 25 02 35 110 43 30 7~ S. Sh -····-·················-··· 72 70 N.byW ........ 0. 2 L.B.T. 1-:;j 

:3il05 ... do .... 8:00a.m. 25 02 45 110 43 30 21 S. Sh . Uoralline _ ••.... -..•. -.... 75 7t S.by E ......... o. 2 L.B.T. -lJJ 
:3006 ... do .... 8:23a.m. 25 02 30 110 43 30 8 Shs ............................. 75 75 S. by E .......... o. 2 L.B.T. ::X:: 
~007 ... do ____ 12:33 p.m. 25 27 30 110 50 30 362 gn.M .......................... 69 69 44.6 NNE ........... 1.3 L.B.T. t:;:j 
3008 Mall. 18 4:12p.m. 25 59 45 111 03 30 306 M .............................. 70 !i7 46 N .............. 0. 6 L.B.T. ~ 
30(19 Mar. 20 4::>1 a.m. 27 09 00 111 4:! 00 857 gn.M .......................... 67 66 37.7 NE.byN ....... 1.5 L.B.T. H 

3010 ... do .... J0:45 a.m. 27 23 45 111 25 00 1, 005 gn.M -----·-··-················ 74 71 37.6 NE.iN---··-··- 1. 8 L.B.T. t%j 

3011 Mar. 23 1:55p.m. 28 07 00. 111 39 45 71 fne.gy. S. brk. Sh ............... 67 69 57.9 NW.byW ...... 1.0 L.B.T. ~ 
3012 ... do ..•. 4:36p.m. 28 16 00 111 54 00 22 fne. gy. S - - .................... 67 69 63 N.byW ----··-- 1.5 L.B.T. 
3013 ... do---- · 6:25p.m. 28 23 4.5 • 111 58 00 14 ~~~- -~~~: ~-~::::: :::.::::::::::: 68 66 65 WSW .......... 0. 5 L.B.T. 
3014 Mar. 23 7:35p.m. 28 28 00 112 04 30 29 68 66 62.9 w -------------- 0.5 L.B.T. 
3015 Mar. 24 5:40a.m. 29 19 00 112 50 00 145 br.M .......................... 64 63. 54.9 N. byE ......... 1.0 L.B.T. 
3016 ... do .... 9:01a.m. 29 40 00 112 57 00 76 !!n.M .......................... 70 65 59 NNW. !W .... 1.3 L.B.T. 



3017 ... do .• --
3018 ... do----
3019 .. do .... 
3020 ... do----
3021 ... do-----
3022 ... do .•.. 
3023 I Mar. 25 
3024

1 

... do----
3025 ... do .... 
3026 . . do -- --
3027 M~tr. 26 
3028 ... do .. --

~g~~ -i.i~~- ·27 I 
3031 __ .do .. --
3032 ... do .. --
3033 .. do .... 
3034 __ . do -- --
3035 __ . do -- -
3036 Mar. 29 
3037 Mar. 31 
3oas Apr. 8 
3039 Apr. 8 
3040 Apr. 9 
3041 .. do .. --
3042 .. do .... 
30-!3 Apr. 10 
3044 ... do .. . 
3045 .do .. . 
3046 June 7 
3047 .. do .. .. 
3048 .. do .. .. 
3049 .. do ... . 
30::i0 June 8 
3051 .. do ... . 
3052 __ .do .. .. 
3i53 __ do .. - . 
3054 __ .<io .. . 
3055 June 9 
3036 _.do .. .. 
3057 .. do .. .. 
3058 .. do .. .. 
3059 . .. do .. 
3060 June 13 
3061 __ do .. .. 
3062 __ . do .. .. 
3063 ... do ..•. 
3064 .. do .. .. 
3065 ... do .. .. 
3066 __ .do - .. . 
3067 June 18 
3068 ... do .... 

11:19 a.m. 
2:21 p. Ill. 
4:09p.m. 
5:48p.m. 
7:25p. ID. 
9:00p.IU. 
4:06p. Ill. 
5:42p.m. 
7:16p.m. 
8:32 p. re. 
3:22p.m. 
3:53p.m. 
4:27p.m. 
7:08a.m. 
7:40a.m. 
8:12a.m. 

10:17 a.m. 
12:31 p.m. 
2:37p.m. 
9:14a.m. 
0:40a.m. 
0:11a.m. 

10:31 a.m. 
2:17p.m. 
2:38p.m. 
3:35p.m. 

11:33 a.m. 
2:30p.m. 
4:03p.m. 
9:22a.m. 

10:11 a.m. 
10:57 a. n1. 
3:10p.m. 
8:!6 a. n1. 
9:57a.m.,. 

10:33 a.m. 
4:47p.m. 
7:04p.m. 

1 6:55a.m. 
7:58a.m. 
9:12a.m. 
5:00 p.lll. 
7:18p.m. 
6:52a.m. 
7:20a.m. 
8:32a.m. 
9:16a.m. 

12:33 p.m. 
2:36p.m 
5:25p.m. 
1:38p. m. 
2:43 p. ru. 

29 5i 30 
30 16 00 
30 28 00 
30 37 30 
30 47 00 
30 58 30 
31 17 30 
31 21 00 
31 21 15 
31 22 00 
31 31 45 
31 32 30 
31 33 00 
31 07 00 
31 06 45 
31 05 30 
30 50 45 
30 36 30 
30 21 00 
29 47 15 
27 45 00 
24 24 30 
24 27 00 
2cl 35 00 
24 35 30 
24 38 00 
26 07 00 
26 16 15 
2!S 24 00 
46 48 30 
46 47 00 
46 45 30 
46 31 00 
44 01 15 
43 59 15 
4-l 00 00 
4-l 04 30 
4-l 13 00 
4i 41 3\J 
4! 41 30 
44 43 31 
4-l 48 00 
44 56 00 
45 '56 15 
45 '55 30 
46 55 45 
46 55 15 
46 03 15 
46 H 30 
46 26 30 
47 36 00 
47 35 30 

113 01 00 
113 05 00 
113 06 30 
113 07 00 
113 13 00 
113 17 15 
113 57 15 
113 49 00 
113 59 00 
114 07 45 
114 19 00 
114 20 00 
114 20 30 
114 29 00 
114 28 15 
114 29 00 
114 29 45 
114 27 45 
114 25 15 
114 2-l. 00 
110 45 00 
Ill 53 00 
111 59 00 
112 0-i 30 
112 05 ou 
112 05 30 
113 32 00 
113 42 15 
113 49 00 
1:34 28 00 
124 30 15 
124 33 00 
1<!4 22 00 
124 57 00 
124 58 30 
124 57 00 
12! 50 00 
124 44 30 
124 09 15 
124 09 15 
124 15 45 
124 10 00 
12-l. 12 30 
12! 01 30 
124 01 00 
124 05 00 
124 04 30 
124 09 00 
12! 13 00 
124 26 00 
122 23 15 
122 27 00 

58 
36 
14 

7 
14 
11 
10 
11 
9! 

17 

n 
n 
~ 
~ 
m 
00 
~ 
~ 
m 
M 
~ 
w 
w 
00 
M 
M 
M 
m 
w 
n 
TI 
~ 
~ 
~ 
~ 
67 
M 
M 
M 
~ 
~ 
H 
w 
w 
~ 
~ 
61 
~ 
M 
M 
~ 
~ 
~ 
M 
M 
M w 
~ 
~ 
~ 
~ 
00 

66.5 
66 
1.:6 

' 65 
65 
66.1 
67 
67 
07 
66 
68 
68 
68 
65 
65 
65 
65.7 
09.5 
70 
67 
69 
67 
67 
08 
68 
67 
64 
64 
05 
5() 
57 
58. 
57 
54 
55 
55 
56 
56 
57 
57 
52 
53 
53 
53 
53 
54 
54 
58 
57 
57 
56 
58 

61.8 
63.3 
66 

66. l 

67 
66.1 
65.2 

64 
03.8 

63.5 
63.5 
62 

65.2 
65.5 
68.5 

64.5 
65 
55 
56 
4d 
46.1 
45.9 
41.1 
46.7 
56.1 

49 
47.3 
48 
47.4 
47.4 
45.7 
4>. 8 
45.1 

48.4 
45.2 
45.8 
45.6 

45.6 

NNW.iW ..... 1 
N. by E. ! E .... . 
N. b_vE ...... .. 
NW. by W ..... . 
NW.~W ...... . 
WNW ......... . 
WSW ........ .. 
NW.!~-----·-­
W. b_vS ......... 
W. byN --------
W.byN ....... . 
WJN ......... . 

WE:.~~-~:::::: 
sw ............ . 
ssw--·--·-···· 
SE. ~E ........ . 
SE.tE ....... .. 
SE. ~ S ......... . 
SE .... . .....••. 
SE. byE.! E .. .. 
NW.fN ...... .. 
W.!N ....... .. 
NW ........... . 
NW. byW.!W. 
NNW.! W ... .. 
W.!S ......... . 
W.!S ........ .. 
WSW ......... . 
ssw .• w ..... . 
ssw ---- ...... . 
W.byS ........ . 
SSE ........... . 

1.3 
ao 
0. 5 
~4 
1.0 
1.3 
Q7 
Q8 
1.3 
0.5 
Q1 
Q5 
Q8 
0. 8 
Q8 
Q4 
1.0 
1.5 
1.0 
Q2 
0.8 
QS 
1.0 
0. 6 
1.1 
Q8 
1.5 
1.0 
1. 0 
1.5 
ao 
ao 
1. 2 

:N:bs·w-:::::::: ..... 1.2 
N. by S ......... 0. 5 
NW.byN ...... 0.7 
NW ............ 0.2 
NW.!N........ 2.0 
'v .. __ ... _ . . . . . . 1. s 
NW. b.Y W...... 1.0 
N. by W . . • . . • . 0. 7 

·iisii ~::: :::::::: ...... o. 5 
WNW.......... 1.0 
E. by N......... 0.8 
NE.!N ........ 1.1 
NW.tN........ 1.0 
NE ...... ...... 1.0 
WNW. ....... 1.0 
SW.byW.. ..•. 1.5 
N.by E......... 1.5 

L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L. B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L. B.T. 
L.B.T. 
L.B.T. 
J •. B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
Oyster dredge. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.1'. 
L.B.T. 
L.B.T. 
L. J3. T. 
Tangles. 
Tangles. 
Tangles. 
Tangles. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 
L.B.T. 

~ 

2: 
< 
~ 
u:. 
~ 
~ 

0 
>­
~ 
~ 

0 
!Z 
u:. 
0 
;,;; 

~ 
p:: 
t;tj 

>­
t"'4 
ttl 
>­
~ 
P:l 
0 
rf1 

rn 

~ 
<:.0 
Cl 



Reco1'd of d1·edging a11d trawling stations of the U. S. Fish Cornrnission steamer Albat?·oss, July 1, B88, to June 30, 18tl9-Continued. 

Serial I D t I T' 
Position. Temperature. Drift. 

I Distance j 
Instrument Nu. a e. I 1me. Depth. 1 Character of bottom. 

~~Surface. ! Bottom. ! 
used. 

_____ I __ Latitude, N. Longitude W. Direction. 

1889. 0 I II 0 I II Fms. UF. I OF. OF. Mile.~. 
306(1 June 28 7!4la.m. 47 25 30 125 42 00 760 g:n.M .............•.....••..... 56 I 56 37. (j WNW ......... 2. 0 L.B.T. 
3070 ... do .... 10:56a. m. 47 29 30 1:!5 43 00 636 gn.M .......................... 57 57 37.9 E ............... 2. 0 L.B.T. 
3072 .. do .... 1:33p. m. 47 29 00 125 33 30 G85 gn. :\1 ......................... . 56 b5 38 E. byN ......... 1. 5 L.B.T. 
3'072 ... do .... 4:29p.m. 47 28 30 125 24 00 584 ~~: ~: ~ ~::: ~::::::::::::::: ~::: 56 55 38.2 ENE ............ 2. 0 S. B.T. 
3073 .do .... 6:48p.m. 47 28 00 125 15 00 477 56 55 49.2 E ............... 2.0 S.B.T. 
3074 June 29 6:35a.m. 47 22 00 125 48 30 877 gn. M .......................... 57 54 36. (j E .............. 1.5 L.B.T. 
3075 ... do .... 10:02a. m. 47 22 00 I 125 41 00 859 gn. M .......................... 57 f>7 36.6 ESE ............. 2. 0 L.B.T. 
3076 .•. do ..• 4:35p.m. 47 46 00 I 125 10 00 178 gn.M .......................... 57 59 43.4 ESE ............ 2.5 L.B.T. 

~ 
~ 
~ 

~ 
trJ 
~ c 
~ 
~ 

0 
"".:: 

Ll 
0 a::· 
~ 
~ 

00 
00 
~ 

0 z 
trJ 
~ 

0 
~ 

~ 
~ 
m 
~ 

> z 
tj 

~ 
~ 
00 
~ 
trJ 
~ 
~ 

trJ rn 



INVESTIGATIONS OF THE ALBATROSS. 497 

Record of ocean temperature.<J £tnd specific gravities by the U. S. Fish Comrnission steamer 
Albatross, July 1, 1888. to June 30, 1~89. 

"d 
<I) 

..0 
<.:> 

!"S 
~ ~ ~ 
~.-~ ·; 

Date. Time of Station. Lat. N. Long. W. Depth. ,.o ~ ~ 
day. ~ ~ ~ 

~~ ~ 
~~ ~ 
Po p. 
8 8 

, Ill Ill 

~r::i 
<I) <I) 

..<:1.!<1 
~j 

~~ 
.§ ~. 
<.:> .... 
<!)• ..... 
;::..P. 
OOE 
""t:f) 
0<.) 

<d 
~·Q 

~~ 
E-1 

0..,. 0+' 

.0 
... c.s ..,.c.s 
'C~ "d~ 

-~ 
<!)Ill <l)!ll 
<)+" <.:> ..... 

.g~>d .,c.s 
~ '0 ~ . 
t:f) 

~~~ ~~] Q 

~ f;>,;::l'O ~~rg ·~ ;::: P.§ 
l--,.<:1..., 

~~~ ~ a: .... oo 
~- ..... 

~ 
b(,j;::~ b.C~~ 
.8~~~ oo. 1--

~ ~~~ Ill ·8g,~ 
$ ~"'"' ~ .... -<!' 

18 E.-; 

~~ I o 1 11 o 1 11 Fms. I o-l o --~------
July 4 12 m . . . . . OfT Ballenas Point. . . . . . . . . . . . Surface 59 63 70 1. 0240 1. 025!50 1. 024630 

0 rn rn 

· 4 6p.m .............. 3H~600 1230000 ... do ... 53 55 6!:! 1.0244 1.025536 1.024716 
4 t2p.m .............. 39 04 00 123 31 00 ..• do--- 50 52 6!:! 1.02!6 1.025736 1.024916 
5 6 a. m . . . • • • • • . . • .. 39 4:! 00 124. 01 00 ... do .. . 50 52 68 , 1. 0246 1. 025736 1. 024916 
5 12m..... .•. . . . .. . . . !0 21 OC 124 29 00 .•. do ... 48 52 68 1. 0250 1. 026136 1. 025316 
5 6 p m 40 5S 00 124 32 30 do 52 55 69 1. 02!4 1. 025687 1. 024867 
5 12p:m::: ·::~::::::· 41.3500 1243600 :::do::: 53 53 69 1.0244 1.0256!:!7 1.024867 
6 6 a.m... . . • .. . • . . .. 42 12 oo 124 39 i!O ... do . .. 50 51 69 1. 0244 1. 025687 1. 024867 
6

1

12 m..... . .. . . . .. . .. 42 50 00 1:!4 43 00 ... do . . . 48 53 69 1. 0246 1. 025887 1. 025067 
6 6 p.m .. _ .•• • • • . . . .. 43 23 00 1:!4 34 00 ... do .. . 49 5:l ()9 1. 0244 1. 0256!l7 1. 024867 
6 12 p.m ........•..••. 43 56 00 124 23 00 ... Jo ... 481 ~4 69 1. 023~ 1. O:N487 1. 023667 
7 6 a.m... . . • • • • .. • • . 44 29 00 124 15 00 .. do .. . 51 56 69 1. 0232 1. 0244!:!7 1. 0:!3667 
7 12 ru .....••••••.•••. 45 04 00 124 04 00 ... do ..• 50 55 69 1. 0232 1. 024487 1. 023667 
7 6p.m .•...••.•...•. 45 50 !JO 12416 00 ... do ... 59 62 69 1.0~26 J..023887 1.023067 
7112 p.m... . • • . . . .. . . . 46 36 00 124 28 00 ... do . . . 58 f9 69 1. 02::!6 1. 023887 1. 023067 
8 6a.m .............. 472200 1244000 ... do ... 58 58 69 1.0212 1.02:!487 1.021667 
8 112m... . .......... 48 09 00 124 51 00 ... do ... 56 61 69 1. 021S 1. 023087 1. 022267 
H 

1

6 p. m... Victoria, B. C .. -•••••••.•.••••••.• do . . . 52 58 69 1. 02:!2 1. 02341!7 1. 022667 
9 6p.m .. GulfofGeorgia ................... do ... 59 60 69 1.0146 1.015887 1.015067 

11 4p.m ... Departur11Bay .................. do ... 64 68 <i9 1.0146 1.015887 1.015067 
11 6p m ... Otl'DepartureBay ................ do ... 61 65 69 1.0146 1.015887 1.015067 
11 12p.m .. . Tribune Bay ...................... do ... 59 57 61:3 1.0160 1.017136 1.016:116 
12 12m .... Johnt~ton't~Strait ................. do ... 56 56 6~ 1.0~24 1.0:!2670 1.0218;-.o 
1:! !lp.m ... Otl".Beaver.l:larbor ................ do ... 50 55 69 1.02~6 1.023887 1.02:!067 
13 12m ..... Bl'averHarbor .................. do ... 55 56 6d 1.0224 1.023536 1.022716 

• 13 6p.m ... Ofi'CapeScott .................... do ... 56 56 6!! 1.0232 1.02433611.023516 
13 12p.m .............. 50 56 00 129 40 00 ... do ... 55 55 68 1.0236 1.0:!4736 1.023916 
14 6 a. m .. •. .•.• •• .. • . . 51 05 00 131 02 00 ... do ... 56 5.i 61'1 1. 0236 1. 024736 I. 023916 
14 12m . . .. • .. . . . •• . • • . 51 14 00 132 30 00 ... do . . . 54 54 68 l. 0236 1. 024736 1. 023916 
14 6p.m .............. 5129 00 133 40 00 ... do ... 54 5.i 6tl 1.02::16 1.024736 1.023916 
14 12 p.m .•...•••..•••. 51 44 00 134 50 00 ... do ... 54 54 68 I. 0234 1. 024536 1. 02:!716 
15 U a.m... . . . . . . •. . . . 51 59 00 136 00 00 ... do . .. 53 53 68 1. 0236 1. 024736 1. 023916 
15 12m . . . . . . • • . . . •. . • . 52 15 00 137 13 30 

1 

... do .. . 52 54 Gil l. 0236 1. 024736 1. 023!H6 
1fi 6 p.m... .•• . .. • •• . 52 18 00 138 33 00 ... do • .. 53 53 68 1. 0236 1. OU73H I 1. 023916 
15 12p.m .............. 52 23 00 139 43 00 ... do ... 52 53 68 1.0236 1.0247:16 1.023916 
16 6a. m ...•..•..•••. 52 29 00 1410.100 ... do ... 51 51 68 1.0236 1.024736 1.023916 
HI 12m . .. . . •• • • .. . • • . 52 35 00 142 34 00 ... do .. . 52 1 53 68 1. 0236 1. 024736 1. 023911! 
16 Gp.m .............. 52 37 Oil H3 4100 ... do ... 

1

52 52 68 1.0236 1.024736 1.023!116 
16 l2p.m ... ~---··----·· 52 34 00 144M 00 ... do ... 51 ' 50 88 1.0236 1.024736 1.0~3916 
17 6a. m .............. 52 36 00 146 04 00 ... dQ ... 50 50 68 1.0236 1.024736 1.023916 
17 12m····-~---···--··· 52 85 00 147 35 00 .. do ... 50 49 6!! 1.0~36 1.024736 l.IJ23916 
17 6p.m ....•••....••. 52 26 00 I 148 29 00 .. llo . .. , 50 50 68 1.0236 1.0247:!6 1.023916 
17 12 p.m .............. 52 17 00 149 43 00 .. do ... 50 49 68 1. 0236 1. 024736 1. 023916 
18 6 a.m .. . .•• • • . .. • • . 52 OS 00 150 57 00 , .•. do.... 50 49 6R 1. 0240 1. 025136 1. 024316 
18 12 m .. • .. . • . • . .. . • • . 51 58 00 152 12 00 ... do.... 51 51 68 1. 0240 1. 02:>1:!6 1. 024316 
18 6 'P· m .. _ ........... 52 04 00 153 35 00 ... do .... 51 52 68 1. 0240 1. 025136 1. 024316 
18 12p.m .............. 5210 00 154 58 00 ... do .... 50 51 68 1.0240 1.025136 1.0:.!4316 
19 6 a.m... . . . .. . . . . . . 52 15 00 156 37 00 •.. do.... 51 51 68 1. 02-10 1. 0251:16 1. 024H6 
19 12m _.... • • • • • • . • • . • 52 11 00 157 44 00 .. do.... 49 50 68 1. 0240 1. 025136 1. 024316 
19

1

6 p.m- .. • ·-- ••.•.. - 52 13 00 158 58 00 ... do. . . . 48 50 68 1. 0238 1. 0249:!6 1. 024116 
19 12 p.m .............. 52 11 (10 160 12 00 ... do ... 49 50 68 1. 0240 1. 0251:16 l. 024316 
20 6 a.m .............. 52 15 00 J6l 40 30 •• do . . 50 50 61:3 1. 0240 1. 0:!5136 I. 024316 
20 12m _... . •• • •• . . . . . !i2 25 00 162 40 00 .. do .. . f10 55 68 1. 02!0 1. 025136 1. 024-316 
20 6p.m .............. 5218 00 163 54 00 ... do ... 50 M 68 1.0240 1.025136 1.024316 
20 12p.m ......... ..... 52 20 00 165 00 00 ... do .... i>O 52 GS 1.0238 1.02-19:;6 1.024116 
21 12m .•...•••••..•... 52 50 00 J6fi 4~ 00 .•. do .. 50 5"' 611 1.0238 1.0249:!6 1.02H16 
21 6 p.m .. _ ........... 53 19 00 166 50 00 ... do .... 50 53 <i8 1. 0236 1. 0247:16 1. 023916 
21 12p.m .............. 5316 00 16610 00 ... do .... 49 51 68 1.0234 1.0~4536 1.023716 
22 6a. m .............. 53 39 00 165 04 00 ... do .... 41! 50 69 1.0232 1.02!487 1.023667 
22 12 m ....... _ ...•••• _ 53 40 00 164 28 30 ... do. . . . 50 52 

6
u9

9 1
1.. 0o~~. 44 1

1 
.. 00~446~8877 Ill.. 0o~33886077 22 6Jl.m .............. 54 00 00 163 45 00 .. do ... : 50 51 -·' - -

22 12 p.m .............. 54 13 00 164 02 00 •• do .. 49 51 <i9 1. 0236 1. 024887 1. 024067 
23 6a.m .............. 54 22 00 165 34 :!0 ... do .... 45 50 69 1.0236 1.024887 1.024067 
2:1 12m ................ 5410 O!J 16613 00 ... do .... 45 5~ 69 1.0232 1.02148i l.0:!36G7 

~~ }~~:;~~~:: .~~~~~~~{-~ \~r~~\o .. ia6-07.00 ::.3~:::: ~~I~~ ~~ t~~~~ i:~gt~~ l:~~~~~ 
21! H p. 111.. _. . . • • • . • 53 55 ()U lll5 03 :JO .. do . . 5~ 52 I 68 I 1. 0230 1. 024736 1. 023916 

H. Mi~. ~7 4--a2 



498 REPORT O:F' COMMISSIONER OF J<'ISH AND FISHERIES. 

Reco1·d of ocean temperatU1·es and specific gravities by the U. S. Fish Comntission steamer 
.Albat1·oss, July 1, 1888, to June 30, 1889-Continued. 

Date. Time of 
day. 

Station. Lat. N. Long. W. Depth. 

~ g ~ 
,.<::l ,.<::l~ _t. 
~. :~ -~ 
=!i~<ll~ ~D 
Es ! -~to 

0 0 ll)•l"""' 

eEl <l) ft~ 
::l<l) 3 ... 
~~ ~ '0 ~~ 
Q) <l) ~~ 
S' S' 88. 
H H H<TJ 

1888. o , , I---'--·I--P-m--s- .- -- --=-~----------
July 28jl2 p.m .....•..•.•.•. 53 55 00 1M 22 00 Surfactl. 50 50 68 1. 0234 1. 024536 1. 023716 

29 6 a.m.. .. .. . ... .. . M 02 30 163 53 36 ... do.... 51 52 68 1. 0234 1. 024536 1. 0~3716 
29 12m ................ 54 11 oo 164 46 00 ... do .... 50 51 6o 1. 0234 1. 024536 1. 023716 
29 6 p.m... . .. . .... .. . 54 22 00 164 01 00 ... do..... 49 51 68 1. 0234 1. 024536 1. 023716 
29 12 p.m .............. 54 18 00 163 18 00 ... do .... 50 51 68 l. 0234 1. 024536 1. 0:!37 ,6 
30 6 a. m.. . . . .. .. . .. .. 54 09 00 162 58 00 ... do. .. . 50 

5
51_ 68 1. 0234 1. 024536 1. 023716 

30 12m ................ 54 08 00 162 43 30 .. do .... 50 f' 68 1. 0234 1. 024536 1. 023716 
30 6 p. m.. . . .. .. .. .. .. 54 31 00 161 44 00 ... do.. .. 50 52 68 1. 0234 1. 024536 1. 023716 
30 12 p.m... .. . .. .. . .. . 54 42 00 161 13 00 ... do.... 49 51 6B 1. 0230 1. 024136 J. 023:!16 
31 6 a.m.. . .......... 54 56 00 160 33 00 ... do.... 50 51 68 1. 0230 1. 014136 1. 023316 
31 1 p.m ... Humboldt harbor ................. do .... 49 53 68 1. 0226 l. 083736 1. 022916 

Au~. 2 12m ..... Eagle harbOr.................. ..do .... 51 55 68 1. 0230 1. 024136 1. 023316 
3 12m· ............... 154 44 00 

1 

161 27 3(1 ... do .... 51 52 68 1. 0230 1. 024136 1. 023316 
3 6 p.m... . . • .. .... . . 54 20 00 162 02 00 ... do .... 50 51 68 1. 0230 1. 024136 1. 023316 
3 12 p.m .............. 5-l 18 00 161 34 00 ... do .. . 51 52 68 1. 0230 1. 024136 1. 023:116 
4 6 a.m .............. 54 39 oo 160 28 oo ... do . ... 50 52 68 1. 0230 1. 024136 1. o23316 
4 12m ............... 54 56 00 159 54 00 l ... do . ... 50 §1 71 1.0230 11.024606 1 1.0237f-6 
4 7p.m ... Yukoliharbor ............... do .... 50 52 7l 1.023fl 1.021606 1.0237~6 
5 12m ................ 1 54 50 oo 1 159 08 oo ... do.... 52 52 71 1. 0230 1. 024.60n 1. 02il7!16 
5 6 p.m .............. 154 41 00 1159 16 00 ... do ... 51 52 71 1. 0:!30 1. 02!606 1. 023786 
5 12 p.m... ... .. .. .. . 54 34 00 159 40 00 .. . do . .. 50 50 71 1. 0230 1. 024606 1. 02378U 
6 6 a.m... .... .. .. .. . 54 25 00 160 03 00 ... do • .. 51 50 71 1. 0230 1. 02!606 1. 023786 
6 12m..... .. .... .. .. 54 34 00 158 43 00 ... do ... 51 58 71 1. 0230 1. 024606 1. 023786 
6 6 p . m .............. 1 55 04 00 1 158 48 00 ... do . .. 52 53 71 1. 0230 1. 02~606 1. 023786 
6 13 p.m... .... .. . .. .. 55 20 00 158 48 00 ... do ... 51 51 71 1. 0230 1. 024606 I. 023786 
7 6 a.m ............. 55 25 00 157 37 00 ... do ... 50 51 71 1. 0230 1. 0246ll6 1. 023786 
7 12 m .. .. . .. .. . .. • .. 55 45 00 158 25 00 ... do .. . 51 52 71 1. 0226 1. 024206 1. 023386 
7 6 p. m. .. I van of Bay . ....................... do .. . 51 55 71 1. 0224 1..024006 1. 023186 
8 6 a.m... Off Mitrofania Island ............ do .. . 50 53 71 1. 0163 1. 017906 1. 017086 
8 12m ................ 1 55 43 00 1 157 24 00 ... do... 53 54 71 1. 0226 1. 024206 1. 02338U 
8 6 p . m... .. • .. .. .. .. 55 37 00 156 57 00 .. . do . .. 51 54 71 1. 0228 1. 024406 1. 023586 
8 12 p. m . . . • .. • .. .. .. 55 46 00 155 55 00 ... do . .. 50 51 71 1. 0230 1 024606 1. 023786 
9 6 a.m ............ . . 55 44 00 155 14 00 ... do ... 48 50 71 1. 0230 l. 024606 1. 023786 
9 12m ................ 56 07 00 154 39 00 ... do ... 54 58 71 1. 0230 1. 024606 1. 023786 
9 6:30p.m . . ....... . .. 1 56 2B 00 154 05 00 ... do •.. 50 53 71 1.0230 1.&24606 1.023786 
9 12 p.m... .. .. .. .. .. . 56 23 00 153 24 00 .. . do . .. 51 53 71 1. 0230 1. 024606 1. 02378() 

10 6~t. m .. . . .. .. . .. . .. 56 42 00 152 21 00 ... do .. . 52 54 71 1. 0230 1. 024606 1. 023786 
10 12 m .. .. . . .. . .. . .. .. 57 00 00 153 20 30 ... do .. . 56 58 71 1. 0228 1. 024406 1. 023586 
11 6 p.m... Old Harbor, Kadiak Isl~tnd _ ....... do . . . 58 73 71 1. 0220 1. 023606 4. 022786 
1:! 12 p. m ............ j 56 38 00 1 151 59 00 ... do .. . 54 53 71 1. 0234 1. 025006 1. 024186 
13 6 a. m . . . . . • . • • . . . . . 57 03 00 152 10 00 ••• do . . . 52 53 70 1. 023" 1. 024850 1. 024030 
13 12m..... .... .. . .. .. 57 20 00 152 13 00 ... do ... 54 53 70 1. 0234 1. 0:!4850 1. 024030 
13 6 p m... .. .. .. .. .. . 57 11 00 151 05 00 ... do . . . 53 55 70 1. 0234 1. 02-!850 1. 024030 
20 12m.... St. Panl, adiak .... . ............. do .. 54 GO 70 1. 0230 1.024-150 1. 023630 
21 6 p.m.. . . .. .. .. .. .. 57 52 00 151 4 7 00 ... do . .. 55 56 70 1. 0230 1. 024450 1. 028630 
21 12 p. m... . .. . .. .. . . . 57 19 00 150 35 00 ... do .. . 56 55 70 1. 0230 1. 024450 1. 0:23630 
22 6 a. m .. . .. .. .. .. . .. 57 44 00 150 46 00 ... do .. . 52 54 70 1. 0232 1. 021650 1. 023830 
22 12 m .. .. . .. .. .. • • • .. 58 07 00 151 33 00 .. do • . . M 55 70 1. 0230 1. 024450 1. 023630 
22 6:30p.m .. • • .. .. . .. 58 05 00 150 46 00 .. . do . .. 56 62 70 1. 0230 1. 024450 1 023630 
22 12 p.m... .. .. .. . .. .. 57 41 00 149 44 00 . . do . . . 56 55 70 1. 0230 1. 024450 1. 02J6:.IO 
23 6 a. m .. . .. .. .. .. .. . 58 05 00 149 48 00 .. . do . . . 55 59 70 1. "0230 t. 024450 1. 0236BO 
23 12m ............... . 5R 31 00 150 56 00 ... do . .. 54 57 70 1. 0228 1. 024250 1. 023430 
23 6 p.m... .. .. • .. • .. . 58 51 00 150 47 00 ... do ... 

1 

56 55 70 1. 0222 1. 023650 1. 022830 
23 12 p. m. .. .. .. • .. .. .. 58 21 00 149 33 00 ... do . . . 56 56 70 1. 0~26 1. 0~4050 1. 023230 
24 6 a. rn.. . .. .. .. . . .. . 57 M 00 1!8 34 00 ... do .. . 56 57 70 1. 0230 1. 0 4450 1. 023630 
24 12m . ... .. ......... 58 17 00 148 36 00 ... do . .. 59 61 70 I. 0226 1. 014050 1. 023230 
24 6 p.m .............. 58 46 ~0 149 17 00 .. . do . .. 56 57 69 1. 0226 1. 023887 1. 023067 

i~ 1:~. :.:: ::::::::::~ ~~ ~~ ~~ f!~ ~g ~~ :::~~ ... ~~ ~~ ~~ i:~~~~ ~:~~:~~~ II i:~~~g~~ 
25 12m ............ _ ... 59 06 00 147 30 00 ... do ... 58 62 69 1.0234 1. 024687 1. 023867 
25 6 p.m... Middleton Island ..... : .. ..... . ... do . . . 53 57 69 1. 0226 1. 023887 1. 023067 
26/2 p.m ..... ... ...... 59 01 00 1 144 22 00 •• . do ... 53 59 69 1. 0236 1. 024887 1. 024067 
27 6 a. m.. . .. .. ... .. .. 59 08 00 143 30 00 .. . do . . . 59 59 69 1. 0136 1. 024887 1. 024067 
27 12m..... .. .. .... .. 59 09 00 142 51 00 ... do ... 60 64 69 1. 0236 1. 024887 1. 024067 
2716 p.m. .. .. • .. .. .. • . 58 56 00 H2 18 00 .. do . . . 60 62 69 1. 0234 1 • 024687 1. 023867 
27 12 p.m . . .. ...... . .. 58 27 00 141 11 00 ... do ... 59 60 69 1. 0234 1. 02i-6ii7 1. 023867 
28 6 a. m.. . . .. • .. . .. . 51! OR 00 I 140 21 00 ... do . .. 58 56 69 I 1. 0232 1. 024487 l. 023667 
28 12 m .. .. • .. • • .. • • • . 57 44 00 139 30 00 .. do . .. 58 56 69 1. 0230 I 1. 024287 1. 023467 



INVESTIGATIONS OF THE ALBATROSS. 499 

Record of ocean temperatut·es and specific gravities by the U. S. Fish Commission steamer 
Albatross, J1tly 1, 1H88, to Jttne 30, 1889-Continued. 

Date. Time of Station. Lat. N. Lou~ . W 
day. 

~----, 0 I II 

Aug.28 6p.m ....•......... 571000 
28 12 p.m ......•....... 56 36 00 
29 6 a. m. . . . . . . . . . . . . . 56 02 00 
29 12m..... 55 28 00 
29 6 p. 111 • , - •• - - •• - • • • 54 56 00 

II 

4 00 
8 00 
t 00 
5 00 
7 00 
9 00 

I 

I 

Depth • 

-

Fms. 
Surface. 
... do ... 
... do ... 
... do ... 
... do ... 

do ... 

\] 
Q 

~. as-.. 
<1) 

>,~ 
.os 

0 es 
::l"-' .._,<1) 

f-;3 
<1) 

A 
8 
<1) 
~ 
-

0 

58 
58 
57 
59 
60 
57 29 12 p. m. . . . . . . . . . . . . . 54 23 00 

30 6a. m .....•••...•.. 53 52 00 
30 12 m . . . . . . . . . . . . . . . . 53 18 00 
30 6:30p.m ...•...... -~52 48 00 
ao 12 p.m... . • • . . . . . • . . 52 22 oo 

138 4 
137 5 
137 1 
136 2 
135 4 
135 0 
134 il 
133 5 
133 0 
1:32 1 
1~1 2 
130 2 

1 00 
5 00 
4 00 
1 00 

... do ... 1 57 

... do ... 57 

... do ... 60 

... do ... 58 
31 6a.m . ............ 515400 1 00 ... do ... 
31 12m .••........ .. . .. 51 24 00 

Sept.. 5 6 p.m. . . Burrows Ba.v ..... . 
6 12 m ............... -I 47 36 oo 1 122 2 

7l w~fe~. }seattle, Wash ..••.•.•.••• 

900 1 ... do .. . 
........ do 
0 00 ... do .. 

......... do 

7{1 w~~: .. } ... do .......•.....•...•.• 
17 4p.m . .. PortTownsend .......... . 

......... 

. .. .. 
-----18 ,12 p. ru ... Off Cape Flatter,y ....... . 

19 12 m ...... __ ..•..... 1 48 00 00 1 126 0 
19 5 p.m... . • • • . . . • . . . 4, 7 55 00 126 2 
20 12 m . . . . .. . . .. .. .. . 48 08 00 125 0 

2 00 
9 00 
2 00 

20 6 p. m. . . Off Flattery Rocks -----
20 12p.m... .•.•.. .... 47 59 00 125 2 D 00 
21 6a. m .............. 47 46 00 125 2 f) 00 
21 12m ................ 47 52 00 124 1 5 00 
21 6p.m ... ........... 47 35 00 124 5 3 00 
21 12p.m .............. 4718 00 124 5 1 00 

3 00 
)5 00 

22 6 a. m. . . .. . .. . .. . . . 4 7 00 00 124 5 
22 12 m . . . . . . • • • • • . . . . . 46 48 00 124 f 
22 12 p.m... .. . . . .. . .. . 46 41 00 124 1 8 00 
23 6 a.m .............. 46 44 00 124 3 2 00 
23 12 m . . . . . . . . . . . . . . . 46 48 00 124 5 4 00 
24 6 p.m ... Neeah Ba.), Wash ...... . .. 
27 12 m . . . . . Barclay l5ound, B. C .. .... . 

'Oct. 13 12 m . . . . . . . . . . . . .. -I 46 08 00 I 124 4 
14 'lit. rn .. . Mouth Columbia River ... 
17 12m. . • • . Astoria, Oregon, high wate 
18 3 p.m... Tillamook Rock ......... . 
19 12 m .. .. .. ........ -I 43 59 oo I 125 o 
20 2p.m ... CapeMendocino ......... . 

1839. 
6 p.m ... Pigeon Point Light, Cal .. 

12 p. m . . Monterey Bay, Cal .•••••. 
6 a.m ... Off Point Sur, Cal ....... . 

12 rn ............... 1 36 14 oo 1 122 o 
6 p. m . . Off Piedra Blanca, Cal . 

..... 
......... 
5 00 
........ 
r .... 
----
3 00 
·---· 

-----
..... 
-----
1 30 

12 p. m .. North of Point Conception , Cal 
6 a. m ............ --1 34 25 00 1 120 4 

12m ................ 34 12 00 120 3 
6 p.rn . . . San Miguel Island, CaL . .. 
6p. m ... Santa Rosa Island, Cal ..•• 
6 p. D.J. • • Santa Barba.ra ChanneL .. 
6p.lll ............. 134 07 00 1 120 3 

12m..... . ....... 34 23 00 120 1 

2 00 
2 00 
....... 
....... . 
----
3 30 
1 00 

I 
. .. do ... 

... do ... 

...do .. . 

... do ... 

... do ... 

... do ... 

... flO ... 

... do ... 

... do ... 

... do ... 

... do ... 

... do ... 

... do ... 

... do 

... do ... 

.. do ... 

... do ... 

. .. do ... 

. .. do ... 

... do ... 

...do . .. 

... do ... 

. .. do .. . 

... do ... 

...do ... 

Surface 
. .. do ... 
. .. do ... 
... do ... 
. ... do ... 
... do ... 
... do ... 
... do ... 
.. .do ... 
. .. do ... 
...do ... 
... do ... 
... do ... 

Jan. 3 
3 
4 
4 
4 
4 
5 
5 
5 
6 
7 
8 
8 
8 
9 
9 

I ...... 6 p. m . . Santa Barbara Harbor, Ca 
6 p. ru . . Off Poiut Hueneme, Cal .. 

do ... 

10 
12 
12 
12 
12 
12 
12 
13 

12 p. m .. Off San Pedro Light, Cal . 
6 a.m ... Off Point Lorna, Cal. ....• 
2 p. m. Alamitos Bay, Cal., No.L. 
2 p.m .. No.2 .................... . 
2 p. ru . . No. 3 ...•.•.••.••••••••••• 
2 p. In .. No.4 .................... . 
2 p. n1 . . No. 5 .........•......••••• 

...... 

....... 

·----
-----
-·--· 
...... 
---· 

2 p. m .. No.6-, mouth of river .... 
3 p.m .. Newport Bay, Cal., No.1 

......... 

......... 

... do ... 

...do ... 

...do ... 

...do ... 

...do ... 

... do ... 

... do ... 
• •. do ... 
. .. do ... 
... do ... 

59 
59 
57 
56 

60 

60 

54 
51 
59 
50 
59 
56 
59 
58 
56 
58 
58 
56 
59 
5!) 
58 
60 
50 
58 
62 
56 
59 
60 
58 
53 

5"t 
57 
57 
58 
58 
57 
57 
60 
59 
58 
59 
60 
59 
59 
60 
59 
60 
60 
60 
6·o 
60 
61) 
60 
60 

]g t> ~~ -~ 

~gj 
as 

;.; ... 
-~ s~ 

bn 
Q 

""' 
.... >, 

~ 0 a5:t:: 
<1) At> Q 

<1) ... <1.)~ ~ 0 bt 
"'Ce ""'" <d ... o<l=l ~ 

<1) 

~-~ ~ A 
8 SA 
<1) <llrll .0 

E-" ~ 0 
- ---

0 0 

()8 69 1. 0232 
5H 69 1. 0234 
57 69 1. 0230 
60 60 1. 0230 
65 60 1. 0232 
57 69 I. 0234 
57 69 1. 0234 
5H 69 1. 0234 
79 69 1. 0234 
59 69 1. 02:J4 
59 69 1. 0232 
65 69 I. 0234 
59 69 ]. 0214 
61 69 1. 02!6 

68 60 1. 01D2 

50 60 1. 0152 

fi9 69 1. 0224 
52 69 1. 0230 
6t 69 1. 0230 
61 69 1. 02:l0 
59 69 1. 0232 
5!) 69 1. 0232 
59 69 1. 0234 
58 69 1. 0230 
60 69 1. 0226 
61 69 1. 0228 
fi8 69 1. 0230 
56 6!) 1. 0230 
57 69 1. 0230 
58 6!) 1. 0220 
58 69 1. 02:30 
58 69 ]. 0230 
59 65 1. 0244 
68 65 1.0192 
62 65 1. 0240 
56 65 1. 0191 
56 65 1. 0054 
62 65 1. 0226 
60 65 1. 0244 
58 65 1. 0250 

5'7 65 1. 0252 
55 65 1. 0254 
56 65 1. 025t 
56 65 1. 0254 
56 65 1. 0254 
56 65 1. 0254 
56 65 1. 02fi4 
62 65 1. 025~ 
60 65 1. 0254 
60 65 1. 0256 
61 65 1. 0256 
62 65 1. 0256 
57 65 1. 0254 
59 65 1. 0354 
59 65 . 1. 0254 
59 65 1. 0254 
58 65 1. 0254 
72 67 1. 0212 
72 67 1. 0222 
72 67 1. 0206 
72 66 1. 0215 
72 65 1. 0152 
72 64 1.0114 
70 60 1. 0240 

0-+" 
-+"0: 
<d"-' 
<1)<1l " ...... 
.g~-d 
~~~ 
>,:::!"=' 
:;::A~ 
~.;1 ";,3 
~·1"""'1 a'l 
b.ll~o: 

~~~ 
"C5g,~ 
&oooo 
rn 
--

1. 024487 
1. 024687 
1. 024287 
1. 024287 
1. 024487 
1. 024687 
I. 024687 
1. 024687 
1. 024687 
1. 024687 
1. 024487 
1. 024-687 
1. 02~687 
1. 022887 

l. 019200 

1. 015200 

1. 023687 
1. 024287 
]. 024287 
1. 024287 
1. 024487 
1. 024487 
1. 024687 
1. 024287 
1. 023887 
1. 024087 
1. 024287 
l. 024287 
1. 024287 
l. 023287 
1. 0~287 
1. 024287 
1. 025090 
1. 019890 
1. 024690 
1. 020090 
1. 0116090 
1. 0232!!0 
1. 02fi090 
1. 025690 

1. 02.5890 
1. 026090 
1. 026090 
1. 026090 
1. 0:!6090 
1. 0260'10 
1. 026090 
1. 026090 
1. 026090 
1. 026290 
l. 026290 
1. 026290 
l. 026090 
1. 026090 
1. 02ti0[10 
1. 02fi090 
1. 026090 
1. 022187 
1. 023187 
1. 021587 
1. 022340 
1. 015890 
1. 011948 
1. 024000 

0-P 
...,..: 
<d"-' 
a;><1l 

g~ 
<d~ 
~e'E 
~s.~ 
~@~ 
bt~<1.l 
0 .ell 
q::l0. 
·a~~ 
&.-<-.:14 

rn 

1. 02366 7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

1. 02386 
1. 02346 
1. 02346 
1. 02366 
1. 02386 
1. 02386 
1. 02386 
1. 52386 
1. 02386 
1. 02366 
1. 02386 
1. 02186 
1. 02206 

1. 01838 0 

1. 01438 

1. 02286 
1. 02346 

0 

7 
7 
7 
7 
7 
7 
7 
7 

1. 02346 
1. ()2346 
1. 02366 
1. 02366 
1.. 02386 
1. 02346 
1. 02306 
1. O:'il26 
1. 02346 i 

7 
7 
7 
7 
7 
0 
0 
0 
0 
0 
0 
0 
0 

1. 02:.146 
1. 02:146 
1. 02246 
1. 02:J46 
1. 02346 
1. 0~427 
1. 01907 
1. 02387 
1.01927 
1. 00527 
1. 02247 
1. 02427 
1. 02487 

l. 02507 
1. 02527 
1. 02527 
1. 02527 

0 
0 
0 
0 
) 1. 025271 

1. 0:!527 0 
) i. 02527! 

1. 02527 
1. 02527 
l. 02547 
1 02547 
I. 02547 
1.02;-}::li( 

0 
0 
0 
0 
0 
) 

0 
0 
0 
0 
7 
7 
7 
0 
0 
8 
0 

J. 02521 
1. 02527 
1. 02527 
]. 02527 
l. 02136 
1. 02236 
1. 02076 
1. 02152 
1. 01507 
1. 01112 
1. 02318 



500 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Record of ocean ternperatures and specific gravities by the U. S. Fish Cornmission stearner 
..:llb£ttross, j1·om July 1, 18tl8, to June 30, 18tl9.-Continued. 

Date. Time of 
day. 

Station. Lat. N. Long. W. Depth 

I ! 
--------- ~---------1 ______ ------------

1889. 0 1 11 0 1 11 Jhns. ·JF oF oF 
13 3 p.m .. Medium high water No.2 ...... Surface 60 70 60 

Jan. 13 3 p.m .. Low water No.2 ................. do ... GO 70 60 
13 3p.m ... NewportBay,Cal.,No.3 .......... do ... 60 70 60 
Vl 3p.m ... NewportBay,Cal.,No.4 .......... do ... GO 70 60 
15 12m ..... SanDiegoHarbor,Cal ............ do ... 58 57 66 
11\ 6p.m .. . Oft'PointLoma,CaL... . .. . ... do ... 58 57 66 
15 12 p. ru. • • . ---- .•. - . -~32 32 00 1 118 07 00 ... do .. _ 58 57 66 
16 6 a.m .............. 32 29 00 118 42 00 ... do ... 59 56 66 
16 12m ................ 32 25 O(J 119 03 30 ... do 60 60 J 66 
16 12p.m .............. , 32 2100 1 11915 00 .. do ... 58 57 66 
17 6 a. m .. .. .. . . . .. .. 32 17 00 119 17 00 ... do . ~. 58 55 ' 66 
17 12 p.m .............. 32 59 00 119 14 00 ... do ... 58 56 66 
18 12m .. . .. San Nicolas Island. Cal ......... do .. . 58 56 66 
18 6 p.m... Oft Santa Catalina Island, Cal .... dn . 59 !i9 66 
18 11:1!5p. m ........... 1 33 03 00 lllR 1~ BO ... do ... 58 56 66 
24 6p.m ............ 323930 1100745 ... do ... 59 Gl G6 
25 12m ..... Sa.n Clemente Island, Cal ......... do _ .. 5!1 5fl 66 
26 2 p. m . . . Roseville, Ran Diego Bay, Cal ..... do . . . 60 60 66 

Feb. 5 12m ..... Off Point l!'irmin, Cal. ............ do ... 5~ 56 77 
6 12m .. .. . Santa Cruz Island. C~l ........ do .. . 59 

1

58 77 
13 4 'p.m... Santa Barbara Island, Cal ........ do . . . 58 58 77 
14 lOa. m ... Santa Catalina Island. Ct\1 ..... , ... do ... 59 58 77 
26 6p.m ....••....... . 132 05 451117 2311\ .. do ... 59 63 77 
2G 12p.m .............. 31 29 30 117 3~ oo ... do ... 59 GO 77 
27 7 a.m............. 30 21 00 117 51 30 ... do ... 60 60 77 
27 12 m . .. .. .. • . _..... 29 5t 30 117 58 :10 .. do . . . 62 62 77 
'27 6 p. m . . . Guadaloupe Island, Lower Cal do . . . 61 63 77 
213 3 a. ru . . . . . . . . . . . • -~ 27 46 30 1117 36 00 ... do .. . 62 60 77 

Mar. 1 6a.m ............. 27 40 30 117 30 00 ... do 63 60 77 
1 12 m . . . . . • • • • • . . • . . 26 58 00 117 02 00 do . . . 63 65 77 
1 6p.m .............. 2612 00 116 37 00 ... do ... 65 75 77 
2 6.a.m ............. 25 15 00 116 00 00 ... do --164 64 77 
2 12m ............... 24 51 00 115 43 00 .. . do ... 65 G5 ' 77 
2 8p.m 23 52 00 115 35 00 .. . do ... 67 65 77 
2 l2 p.m... .. • .. • .. .. . 23 02 00 115 24 00 

1

. . do . . . 66 65 77 
3 8 a. m. . . . • • . . . . . . . 22 20 00 115 17 00 ... do . . 68 1 66 

1 
77 

3 12m ................ 21 52 00 1l!'i 11 00 ... rio . .. 69 69 77 
a 6p. m .............. 20 47 00 115 0:100 ... rlo ... 69 69 77 
3 12p. m .............. 20 02 00 114 57 00 ... do ... 70 68 77 
4 6 a.m .............. 19 35 00 114 52 00 ... do ... 69 67 77 
4 12m ............... . 184:l00 1144500 J ... do ... 70 70 77 
5 12m ..... Clarwn Island ................. 1 ... do .. 71 71 77 
6 )12p.m .............. 1 18 25 30 1113 48 00 ... do ... 71 70 77 
7 6 a.m.. . ... ------~18 24 30 113 15 00 ... (10 ... 72 69 77 
7 12m ............... 1R 27 00 112 24 00 ... do .. 74 74 77 
7 6p.m ............ 18 32 00111141 00 ... do ... 72 70 77 
9 12m .... So0orro Island .................... do ... 73 73 77 

10 12 m San Benedicto Island ............. do . .. 73 73 77 
10 Sp.m .............. , 19 40151110 4115 ... do ... 73 72 77 
10 11 p.m .............. 20 09 00 110 32 BO .. . do ... 68 1 68 77 
11 6 a.m ..... . ....... 120 55 15 110 18 :lO •. . do ... 70 1 70 77 
ll12m ................ 214418 1100330 ... do ... 74 72 77 
11 6 p.m... .. .. .. .. .. . 22 25 30 109 42 15 ... do .. . 71 69 77 
12 12m ..... Pichilinque Bay, Lower Cali- ... do ... 72 69 75 

fornia. 

1. 0240 
1. 0154 
l. 0230 
1. 0240 
1. 0252 
1. 0252 
1. 0256 
1. 0254 
1. 0254 
1. 0254 
1. 02ii4 
1. 0254 
1. 0254 
1. 02fi4 
1. 0254 
l. 0252 
1. 025~ 
]. 0250 
1. 0240 
1. 0240 
1.0240 
1. 0240 
I. 0238 
1. 0~38 
1. 0238 
1. 0237 
1. 0237 
1. 0238 
1. 0236 
1. 0238 
1. 0240 
1. 0238 
1. 0238 
1. 0240 
1. 0240 
1. 0240 
1. 0242 
1. 0242 
1. 0242 
1. 0242 
1. 0244 
1. 0244 
1. 0240 
1. 0240 
1. 0242 
1. 0242 
1. 0242 
1. 0242 
1. 0242 
l. 0242 
1. 0242 
1. 0242 
1. 0242 
1. 0250 

1. 024000 1. 023180 
1. 015400 1. 014580 
1. 023000 1. 022180 
1. 024000 1. 023180 
1. 026040 l. 025220 
1. 026040 1. 025220 
I. 026440 1. 025620 
1. 026240 1. 025420 
l. 026240 1. 025420 
1. 026240 1. 025420 
1. 026240 1. 025420 
1. 026::!40 1. 025420 
1. 026240 1. 0211420 
1. 026240 l. 025420 
1. 026240 1. 025420 
I. 026040 1. 025220 
] . 026040 I. 025220 
1. 025840 l. 025020 
l. 026618 1. 025798 
1. 0:26618 1. 025798 
]. 026618 1. 025798 
1. 0:!6618 1. 025 798 
1. 026418 1. 02:'1598 
1. 026418 1. 025598 
1. 026418 1. 0:.>:'1598 
1. 026318 1. 025498 
1. 026311' 1. 025498 
]. 026418 1. 025598 
1. 02621 8 1. 025398 
1. 026418 1. 025598 
1. 026618 1. 025798 
1. 026418 l. 025598 
1. 02641R l. 025598 
.1, 026618 1. 025798 
1. 026618 1. 025798 
1. 026618 1. 025798 
1. 026818 1. 02599tr 
1. 026818 1. 025998 
1. 027018 1. 026198 
1. 026818 1. 025998 
1. 027018 1. 026198 
1. 027018 1. 026198 
1. 026618 1. 025i98 
1. 026618 1. 02'>798 
1. 026818 1. 025998 
1. 0~6818 1. 025998 
1. 026818 1 1. 025998 
1. 026818 1. 025998 
1. 026818 1. 025998 
1. 026818 l. 025988 
1. 026818 l. 025998 
1. 026818 1. 025998 
1. 026818 1. 025998 
1. 027265 1. 026445 

16 12 rn. .. ......... J 34 31 (10 1 110 2915 ... do ... 72 74 75 1.0250 1.027265 1.026445 
16 6p.m ... SanJosefisland,Gulfof Cali- ... do ... 72 72 75 1.0250 1.027265 1.026445 

fornia. 1 

17 8 a. m . Lagoon, San Josef Island _ ... - ~ -- . tlo .. . 7l 75 72 1. 0260 1. 027764 1. 02694 
17 12m .. . .. .. ....... J 25 23 48 I 110 00 00 ... do .. . 69 69 75 1. 0250 1. 027:!65 1. 02644 
18 l:l m ..... Carmen Island, Gulf of Cali for- ... do .. . 67 70 75 1. 0250 1. U2i265 1. 02644 

nia. 
18 6p.m ... Catmen Islanfi,Lobo,;Poiut, .. do ... , G8 69 75 1.0250 1.027265 1.02644 

I 
Gulf of California. 

19 12 p.m ... Oft Conception Bay, Gulf of ... do ... 67 69 
1 

75 1 1.0250 J, 1. 027265 1. 0~64.45 
California. 1 



INVESTIGATIONS OF THE ALBATROSS. 501 

Recnrd of ocean temperatures and specific gravifie.<J by the U. S. Fish Com11~issio11 stearner 
.d.lbat1·oss, from July 1, 1888, to June 30, 11389-Continned. 

Date. 

188n. I 

Time of I Station. 
(l::ty, 

Lat. N. Long. ''t. 

Mar. 19 12m..... Couceptiou J~ay, Gnlf of Cali­
fornia. 

1. 0252 

19 6 p.m.. . Mouth Mulege River, Gulf of .. do ... 67 70 75 
California. 

1. 0240 

1. 027465 

1. 026265 

1. 026645 

1. 025445 

20 5 a.m... 3009 27 09 00 111 42 00 <lo .. 66 GG 
20 5 a.m. .. 3009 27 09 00 111 42 00 50 60 Gti 
20 5 a.m.. . 3009 27 09 uO 111 42 00 100 58 tiG 
20 5a.m... 3009 27 09 00 11142 00 200 ;il.G tiG 
20 5 a.m... 3009 27 09 00 Ill 42 00 300 144.7 66 
20 5 a.m... 3009 27 09 00 111 42 00 400 j-12. 6 66 
20 5 a.m.. 3009 27 09 ()0 111 42 00 500 40.9 titi 
20 5 a.m... 3009 27 09 00 11 L 4~ 00 600 0 66 
20 5 a. ru. .. 3009 '!.7 09 00 11 t 42 00 700 39. 2 66 
20 11 a. ru... 3010 27 23 45 1Ll 25 Oll Surface 71 7-l 

~~ ~ ~~~:~::: ~~~~ ~~ ~~ ~~ ~~i ~~ ~g 1~~ ~~:~ ~! 
20 11 a. m.. . 3010 27 23 45 1 11 25 00 200 49 9 7! 
20 Ll a.m... 3010 27 23 45 111 25 00 300 -t6. 2 74 
20 illa.rn... 3010 27 23 4!S 11125 OU 400 43.2 74 
20 L1 a. ru... 3010 27 :'3 45 111 25 00 500 0 U 
20 L1 a.m... 3010 27 23 45 111 25 00 600 ) 0 7-! 
20 1L a.m... 3010 '1.7 23 4!S 111 25 00 700 0 74 
20 na.. n1. •. 

1 

3o1o 21 2:.1 45 111 2s oo so'l o 1 t 
20 lla.m... 3010 27 23 45 11125 oo Stlrf9,·'ucoe 36ti~·8, 'il 
20 7 p. m .. ; Hyd. 1830 27 37 15 111 09 oo , 70 
20 7 p. m .. Hyd.1!l:JO 27 37 15 111 09 00 50 G:l. r. 70 
20 '/ p. m Rytl. 1830 27 37 15 111 09 00 100 57. I 70 
20 7 p. Ill -. Hytl.1830 27 37 15 111 09 00 200 I 0 70 
20 7 p.m ... Hyd.1&30 27 3715 111 09 00 3u0 45.F 70 
20 7 p.m ... H:rd. 1KW 27 37 15 111 0\J 00 400 l3. ~ ' 70 
20 7 p. m . . . Hyd.18:!0 I 27 37 15 1 111 09 00 500 -t 1 70 
22 112m ---- GuaymaR,Mexico........ Surface iO 70 
23 4:3tip.m. 30U 2816 00 Ill 54 00 .•. do ... 69 ti7 
23 4:36p.m. 30U 28 16 00 111 54 00 22 63 67 
23 7:35p.m. 301-i ~8 28 00 112 0-! 30 Surface 66 6.~ 
23 7:35p.m. 3014 ~8 28 00 1. 2 0-l 30 ~9 62. 9 68 
24 1:!:24 a.m. Hyd. l!lJl 28 44 15 112 32 15 Surfare til 64 
24 .l2:24 a.m. Hyd.1831 28 44 15 1H R2 l:'i !19 H 2 64 
24 5:50 a. m. 3015 29 19 00 112 50 00 Surfaco 63 6-1 
24 5:50 a.. m . 3li !5 29 19 00 1 U 50 00 72 59 !H 
'.!.4 5:50 a. rn. 3015 29 19 00 112 50 00 145 '>4. 9 6-! 
24 9:01a.m. 3016 29 40 00 112 5i Ov Surface 65 7'J 
24 9:01 a. m.l 3016 29 40 00 112 57 00 76 56 70 
24 11:19 a.m. 3017 29 54, 30 113 OJ 00 Surf..tce 67 72 
24 1ll:19a.m. 3017 2954301130100 !l86l.S72 
24 2:21p.m. 3018 30 16 00 113 05 00 Snrfat·o li6 72 
24 2:21p.m. 3018 3u 16 00 1113 05 00 :!6 6:l. 3 72 
2414:09p.m.

1 

3019 30 28 00 113 06 30 Surfaetl G6 67 
24 4:09p.m. 3019 30 2tl 00 113 06 30 14 66 67 
24 7:25p.m. 3021 30 47 00 113 13 00 Surface 65 67 
24 7:25p.m. 3021 30 47 00 ll3 13 00 14 .. . 67 
24 9 p.m... 3022 30 58 30 113 17 15 Surface 

1

66 66 
24 9p.m... 3022 30 58 30 1131715 14 66 66 
25 12 m .. .. . • • • • • .. • .. 31 16 00 113 29 00 Surface 67 69 
25 ·

1 
5:42p.m. 3024 31 2100 113 49 00 ... uo . .. 6'1 68 

25

1

5:42p. m, 3024 31 21 00 113 4p 00 11 67 6>! 
25 7:ltip.m. 3025 31 21 15 113 59 00 Surface 67 67 
25 7:16p m. S025 31 21 15 113 59 on 9A ti6. 67 
25 8:32p.m. 3026 31 22 oo 11-l 07 4:> Surface 6t> 67 
25 8:32p.m. 20:l6 31 22 00 1U 07 45 17 66 f>7 
'1.6 10 a. m . . . SbG~~f ~:fc!iiio~~~~~do River, Surface l!i6 64 

26 5 p. m... Shoal Point, Colorado Tiiv!'r ...... clo ... Gil 70 
27 4:40a.m. Hyd.l832131 23 oo 1114 25 oo l .. uo. 65 GG 
27 4:40a.m. Hyd. 1832 31 23 00 114 2.> 00 10 6:i 66 
27 6 a.m... 1833 31 13 30 114 27 l!l Surface 61 66 
27 6 a.m.... 1833 31 13 30 114 ::.7 1 .i 18 64 66 

73 1. 02"4 
7:l 1. 02'>-! 
7-1 J. 0"5J 
70 1. (1:!60 
7•> 1. 0256 
71 1. 0252 
71 1. 0:!50 
70 1. 0252 
71 1. 0250 
72 1. 0256 
72 1. 0251i 
72 1. 025-! 
72 1. 0252 
72 1. 0250 
72 1. 0250 
72 1. 0250 
n 1. o::l5o 
72 1. 0250 
72 1. o2:;o 
72 1. 0:!52 
71 1. 0258 
7l 1. 0256 
71 1. 0:>.54 
71 l 025! 
71 l. 0252 
71 I. 0252 
7 t 1. 0~52 
73 1. 0260 
/v 1. 0256 
7:1 1. 0252 
73 I. 0~54 
73 I. 0252 
73 1. 0252 
73 1. 0252 
73 1. 0254, 
73 1. 0252 
73 1. 02:'i2 
72 1. 0254 
n 1. 0252 
72 1. 0254 
7:!, 1. 0252 
n 1. o254 
72 1. 0252 
7211.0254 
72 1. 02:)2 
72 1. 025~ 
7J 1. 0252 
72 1. 0254 
72 1. 0252 
70 1. 0260 
70 1. 0260 
70 1:'025q 
70 1. 0260 
70 1. 0258 
70 1. 0258 
70 1. 02fi6 
67 1. 0~6~ 

1. 027324 
1. 027324 
1. 02712-! 
1. 027450 
]. 027364 
1. 02ti806 
1. 026606 
1. 026650 
1. 026606 
1. 027364 
1. 02i364 
1. 027164 
1. 026964 
1. 026764 
1. 026764 
1. 021i764 
J. 026764 
1. 026764 
1. 02676! 
1. 0269ti! 
1. 027406 
1. 027206 
1. 027001) 
1. 0~7006 
1. 026806 
1. 026806 
1. 026806 
1. 027924 
1. 027524 
1. 027124 
1. 02732! 
1. 027124 
1. 027124 
1. 02712! 
1. 027il!4 
1. 027124 
l. 02712-! 
1. 0271()4 
l. 02696! 
1. 027161 
1. 026964 
1. 02il6t 
1. 021i964 
1. 027164 
1. 0269!i4 
l. 02716!,. 
1. 02696-l 
l. 027164 
1. 026964 
1. 027450 
1. 027450 
1. 027250 
1. 027450 
1. 027250 
1 0272!50 
1. 027050 
1. 0~71S7 

1. 026504 
1. 026504 
1. 026304 
1. 02ti680 
1. 02ti54! 
1. 02598ti 
1. 0257!1() 
1. 025!<30 
1. 0:25i86 
). 0205-l-t 
1. 0:205-!4 
1 026H44 
1. 026144 
I. 0259-14 
1.025944 
l. 025914 
1. 0:25!144 
1. 0:2[;9!4 
1. 0~5!!44 
1. 026144 
1. 026586 
1. 026386 
1. 0261!-16 
1. 026186 
1. 02591!6 
1. 025986 
1. 025986 
1. 027104 
1. 026704 
I. 026304 
1. 02ti50! 
1. 026:304 
1. 026304 
1. 02630! 
1. 026504 
1. 02630i 
1. 026304 
1. 0:!6344 
1. 026144 
1. 0~6344 
1. 026144 
1. 026344 
1. 026144 
1. OZ6344 
1. 026144 
1. 026344 
1. 026144 
1. 026344 
1. 026144 
1. 026630 
1. 026 i30 
1. 0:!6~30 
1. 026630 
1. 026430 
1. 026430 
1. 026230 
1. 026367 

GO 1. O~GO 1. 027287 1. 026467 
7G 1. 0252 1. u27ti42 1. 026822 
76 1. 0252 1. 02764211. 026822 
76 1. 0252 1. 027682 1. 026!16:.! 
76 1. 0250 ]. 027442 1. 026622 



502 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Record of ocean temperatu,res and specific gt·avities by the U.S. Fish Cornrnission steatner 
Albat1·oss, ji'Otn Jnly 1, U38i:l, to June :30, 1889-Continued. 

'":;) I <Il ::l O""' 0 ... 
Jj -3~ ~ ~ ~ ... ~ 
~ ..., ~ -~ ~ 2 8 ~ 'E 
~ ..; -~ ~ ~ ... E ~ p OS ~ ~ ~ bli ·~ ~e] 

I 

» ~ ·a l) ~ o ~ e._; .... ., ~ 
Lat. N. Long. W. Depth . .o ~ '0 -~f ] ~g.~ _q;~ Date. Time of 

<lay. 
Station. 

~ ~ ~ ~ ~ ~ ~-~ ~ ~ -~ " 
~~ "E '0~ ~ .... b.~o 
& ~ P.~ t .g~ ~ .,go~ 
~ ~ ~ & ] '[8 g 1~ ~ 

I i-1 K i-1 <71 0 00 'lJ. 
------- ---------,---'-- --------------

1880. I I o ' " I o ' " I Ems. oF. oF. oF. 
:Mar. 27 7:10a.m. 3030 131 07 00 11..1, 29 00 Surface 65 66 7611. 0252 

'!.7 7:10a.m. B030 31 07 00 114 29 00 20 64 66 74 1. 0254 
27 10:17a. m 3033 30 50 45 114 29 4.0 Surface 65 67 74 1. 0254 
27 10:17a. m 3033 30 50 45 114 29 40 18 63. 5 67 74 1. 0252 
27 12:30 p.m. 3034 30 36 30 114 27 45 Surface 69 67 74 1. 0254 
27 12:30 p.m. 3034 30 36 30 1114 27 45 24 o3. 5 67 74 1. 0252 
27

1 

2:30p.m. 3035 30 21. 00 114 25 15 Surface 70 70 74 1. 0254 
27 2:30 p. Ill. 3035 30 21 00 114 25 15 30 62 70 74 1. 0252 
28 112m ..... GonzaleE>:Bay,Gulf'ofUalifornia Surface 68 68 78 1. 02!4 
29 4 p.m... Refuge Harbor, Angell., Cal. .... do ... 69 77 78 l. 0244 
31 9:40a.m. 3037 127 45 00 1110 45 00 ... do ... 69 72 78 1. 0:!42 
31 9:40 a. m 3037 27 45 00 110 45 00 20 65. 2 77 78 1. 0242 
31 10 a.m ... Upper Algodones Lagoon, Mex . Surface 69 7!, 78 1. 0237 
31 6 p. m . . . Lower .A.Igodon.-s La)!oon, Mex .•.. do . .. 72 72 78 1. 0200 

Apr. J 2 p. ill ... Mo11th Yaqui River, Mex ......... do ... i4 72 60 1. 000 
1 :1 p. m . .. 4 miles up the river, Mex .......... do .. . 74 73 60 1. ODO 
1 5 p. m . . . Ship's auchorage 3 miles from ... do •.. 73 H 78 1. 0040 

shore. I 
1 6 p.m ... Off Yaqui River, Mex ............ do ... 7l 73 78 1. (}242 
2 12m. Off San Juan Lai!:oon, Mex ........ do ... 70 73 78 J. 0240 
:! 6 p. m . .. Off Fuerte River, Mex ............ do ... 76 I 82 78 1. 0240 
2 12p.m ............. j2!l 05 001109 57 00 ... do ... 71 72 78 1.0244 
7 \12m . . . . . SanJuan .IlarlJOr, Lower Cal. ..... do .. . 75 75 67 1. 0260 
9 12m . . . . . Magdalena Bay, Lower C;tL ...... do . . . 67 68 67 1. 0260 
9 2:17p.m. 30 40 124 35 00 1112 04 30 ... do ... 69 68 67 1. 0260 
9 2:17 p. ill. 30 40 24 35 00 112 04 30 21 69 68 67 1. 025l 
912:38p.m. 30 41 124 35 30 112 05 00 Surface69 68 67 1.0::!60 
9 2:38p.m. 30 41 24 35 30 112 05 ao 27 69 68 67 1. 0254 
!l .12 p.m .......... · .... 24 57 00 1112 ;l3 00 Surface 65 6-! 67 1. 0260 

10 12 m ................ 26 07 00 ll3 33 30 ... do ... 65 65 67 1. 0254 
11 12 111..... San :Bartolille Bay, Lower Cal. .... do ... 63 63 67 l. 0254 
J 2 2 p.m.. Cerros Island, Lower Cal. ........ do ... 65 65 67 l. 0254 
13 12m .. . .. San Quentin Bay, Lower Cal. ..... do ... 59 61 67 1. 0250 

May :!1 2 p.m . .. Golden Gate, Cal .................. do ... 56 57 66 1. 0244 
22 10 p.m... Cape Mendocino, CaL ............. do ... 51 1>3 66 1. 0250 
23 2 p.m... IJape :Blanco, Ore_gon .............. do ... 55 55 66 1. 0250 
24 12 m ..... Month Columbia River, Oregon .. do ... 60 67 66 1. 0114 
2;; 1 a.m... Cape Flattery, Wash . _ ........... do ... 55 57 • G6 l. 0234 
2!'i 1 p.m ... Mouth Frazier River, B.C ........ do ... 62 60 66 l. 0020 
~6 10 p.m ... Active Pass, B . C ................. do ... 60 62 66 1. 0100 

June 7 12m ................ 146 45 00 1124 36 00 ... do ... 57 56 66 1. 0236 
8 121ll ................ 44 00 Oll 124 57 00 ... do ... 56 57 66 1. 0238 
9 12 ill ..... Yakima Light-house, Oregon ...... do ... 53 56 66 1. 0250 

J 8 8 p.m... Port Orchard, Wasl1. .......... 

1 

... do ... 56 66 66 1. 0220 
28 12m ................ ,47 30 00 1125 40 00 ... do ... 56 56 66 1. 0236 
2!.1 12m .. ~ .............. 47 22 00 125 35 00 ... do ... ,57 57 66 1. 0236 

1. 02i642 
1. 0274.Rti 
1. 027486 
1. 0272H6 
1. 02Wi6 
1. 027286 
1. 027486 
1. 027286 
1. 027208 
1. 0~7208 
1. 027208 
1. 027208 
1. 0::!6508 
1. 022808 
1. 000000 
1. 000000 
1. 006808 

1. 026822 
1. 026666 
1. 026666 
1. 026466 
1. 026666 
1. 0~6466 
l. 1)26666 
1. 026466 
1. 0263H8 
1. 026388 
]. 026388 
]. (126388 
1. 025688 
1. 021988 

. 999180 

. 90!ll80 
1. 005988 

1. O~i008 1. 025188 
1. 026808 1. 025088 
1. 0<!6808 l. 0259~8 
1. 027208 J. !126.ffiR 
l. 026987 1. 026167 
1. 026987 1. 026167 

·~: ~~~~~~ i: ~~~~~~ 
1. 026987 1. 0~6167 
1. (126387 ] 025567 
1. 026987 1. 026167 
]. 026387 1. 025567 
1. 0 26387 ]. 025567 
1. 026387 ]. 025567 
1.02' 987 1.025167 
1. 025240 ] . 024420 1. 025840 l. 025020 
1. 025840 1. 025020 
1. 012240 1. 011420 
1. 024240 1. 023420 
] . 002840 ] . 002020 
1. 0 I 08-!0 J. 010020 
1. 024440 11. 023620 
1. 024640 1. 023820 
1. 0:::5840 1. 025020 
l. 022840 1. 022020 
1. 024440 11. 023620 
1. 024440 1. 023620 



Becord of meJeorological observations by tlw u. S. Fish Comrnis&ion steamer Albatross, July 1 to December 31, 18t!8. 

'Position at meridian. Temperatures-Fahrenheit. Barometer. 

Air, dry bulb. I Air, wet bulb. 1 Wati:c~: sur-

;;l 

~ 
r<'1 

\VeathL'r. 

2 al s ] s s, s I ~ 1 s Long. ,,. . I ;::l "' e "' p p "' r= 
I .§ .§ ~ .S .§ .; .§ .§ >:i .§ I .§ 

Date. 
I Lat.N. 

f1 ;:; «$ ~ .. «$ f1 .. ell ~ I .,. 
~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~;--o-1 -~~ I o ' " I o --:- -o-~---=-~-0 ~-o-1--:-,-=---0 --~~-
Julyl San Franci~:~co ...... 7~ 5! 6~.5 ~5 ~ ~9 59 ~3 58 ~?·? ~0.14 ~9.98 ~0.06 

2 .... do ............ . 73 57 / 6o 67 o7 62 66 59 6:!.;, :<9.!!8 :!9.b-± :!Y.!J1 
3 .... do .. .. .. .. . .. . .. 70 57 63. 5 G5 57 61 62 58 60 30. 02 :!D. 90 :w. 96 
4 37 iii 00 1122 40 30 71 52 61. 5 65 52 58. 5 63 49 56 30. 04 29. \!6 30. 00 
5 40 18 00 12-! 28 00 55 51 5.3 54 52 53 53 48 50. 5 30.06 29. 98 30. 02 
6 42 29 00 129 34 00 55 55 55 55 50 51.5 52 48 50 1 30. 10 30. 00 30.05 
7 45 0! 00 1~4 04 00 G2 53 57. 5 60 5! 57 59 47 53 30. 08 29. 98 30. OJ 1 . do ............. .. 
8 48 09 00 124 57 00 63 58 60. 5 60 57 58. 5 60 52 55. 5 30. US 29. !l2 30. 00 Overcast to fair .... . 
9 Esquimat......... 61 5-! 57. 5 60 5! 57 65 51 b5. 5 30. 16 29. 98 30. 07 / .Fair ............... . 

10 Departure Bay . . . . 69 50 59. 5 68 50 59 66 53 58. 5 30. 16 30. 08 1 30. 12 .... do . 
11 .... do ............. 69 52 60.5 67 50 58.5 66 58 62 30.18 29.9-! 30.06 Clear ............. .. 
12 .. .. . .. .. . .. . .. . .. .. 58 56 57 57 53 56 60 

1

50 55 ·30. 16 29. 94 30. 05 Overca~:~t to fair .... . 
13 Beaver Harbor..... 56 53 54. 5 55 53 54 56 52 54 30. 30 30.14 30. 22 Overcast to cloudy .. 
14 51 19 00 132 26 00 55 5! 5i. 5 55 53 5! 56 54 55 30.34 30.26 30.30 . Overcast, fog ..... .. 
15 5215 00 13713 30 54

1

53 5:1.5 5! 53 53.5 54 52 53 30.40 30.28 30.3-! Overcast ......... ~ .. 
16 52 35 00 142 34 00 53 49 5l 53 50 51. 5 52 51 51. 5 30.30 30. 20 30.25 Fog to fair .. _ ..... . 
17 5:!3500 H71400 51 48 49.5 50 40 49.5 51 50 50.5 30.40 30.30 30.35 Overcast ........... . 
18 51 58 00 152 12 00 52 1 49 50. 5 52 48 1 50 51 50 50. 5 ao. 40 30. 26 30. 33 Overcast to fair .... . 
19 521100 157 4-! 00 51 50 50.5 51 40 50 51 48 49.5 30.24 30.16 30.20 Fog ............... .. 
20 52 25 00 Hi2 40 00 55 50 52. 5 55 50 52. 5 51 49 50 30. 22 30.14 30. 18 Fog to cloudy .... _ .. 
21 152 50 00 106 42 00 54 51 52. 5 53 51 52 51 48 49. 5 30. 26 30. 22 30. 24 Fog ___ ........... .. 
22 53 40 00 [104 28 50 52 50 5L 52 50 51 50 48 49 30. 30 30.20 30.25 do ............. .. 
23 54 10 OLl 166 13 00 58 4 8 53 57 48 5::!. 5 52 45 48. 5 30. 20 29. 90 30. 05 Foggy to fair ...... . 
24 lliuliuk .. . . .. .. .. .. 58 54 56 56 53 54. 5 1 53 52 52. & 29. 90 29. 80 29. 85 :Fog! cloudy, and 

25 
26 
27 
28 
29 
30 
31 

Aug. 1 
2 
3 

misty . 
.. .. do ... _........... 59 50 54. 5 56 49 52. 5 56 51 mi. 5 30. 00 29. 86 29. 93 Foggy ............ .. 

__ do ............... 57• 50 53.5 55 49 52 51 49 50 30.00 2:J.88 29.94 Overcast; fair .... .. 
.... do.......... 55 50 52.5 5i 50 52. 51 49 50 30.00 29.80 29.90 Fog ..... 
53 56 00 166 07 00 52 4S 50 52 47 49. 5 52 47 49. 5 29. 80 29. 72 29. 79 .. do .•. 
54 11 00 16-l 46 00 53 50 51. 5 52 50 5L 52 49 50.5 29.90 29.86 29.88 .... do ............. .. 
5-! 08 00 162 43 30 52 50 5l 51 50 50. 5 50 49 49. 5 29. 86 20. 79 29.82 .... do ............. .. 
55 17 uo luO 31 00 53 51 52 5:J 51 52 51 49 50 29.86 29.72 29.79 .... do ............. .. 
55 20 00 100 32 00 55 52 G3. 5 55 52 52.5 5L 

1

50 50.5 20.90 29. 78 29.84 .... do ............. .. 
550700 Hi00430 5!) 5155 15::; 5154.5 5L 49 50 30.18 29.76 20.92 Fog;fair ...•....... 
5!4400 1\il2730 56 50 53 55 49 52 5149 50 30.24 30.10 30.17 Fair;foggy ........ 

Wind. 

Cl<>ar 

s{i I Direction. I Force. I Rain. 
tenths. 

6-9 
7-9 
8-9 
2-9 
7-9 
8-9 
5-9 
0-9 
0-8 
5-9 
6-9 
0-8 
0-4 
0-3 
0-3 
0-8 
0-7 
0-5 

0 
0-2 

0 
0 

0-4 
0-i 

0-3 
0-7 

0 
0 
0 
0 
0 

0-4 
0-7 
7-0 

sw ...... ................. 0-35 0 
SW.and WSW............ 1-2 0 
S\V ...... ................. 0-4 0 
SW.,NNW., WNW..... 1-4 0 
WNW.,NW.,NW:. byN .. 2-7 0 
NNW., NW., N..... ... . .. 4-7 0 
N., NW., W......... .. .. . . 1-6 0 
W., NW., NNW., SW..... 1-4 0 
SW., SE., SSE............. 0-6 Light. 
ESE., E .. .. .. .. .. • .. .. . . .. 0-2 0 
E.,NE ......... ........... ........ 0 
SSW. to NW ...................... 

1 

Light. 
S W. to ENE............... . .. . .. .. Light. 
SW. by S.lo SE. by S .............. Mod. 
SSW. to SE ....................... Light. 
SW.toSE ......................... Light. 
SW. ----· .................•...... Light. 
S. by W., to ESE . .. .. . .. .. . .. .. . .. Light. 
SE.toNW ..................... Light. 
NNW. to ESE ..................... Light. 
E. to SSW ........................ Light. 
SSE., SE., ESE., E......... ... . . . . . Light. 
ESE., ENE., SE .. .. ... . . .. .. .. .. . Light. 
~E., ENE., ESE........... .. . .. . .. Light. 

SE .. .. .. .. .. .. . • . • . .. .. . .. 1-5 Light. 
SE.,NNW................ 0-2 0 

~l::::::::::::::::::::::: g=~ tl~~i: 
NE. to SW ................ 1-4 Mod. 
SE .. .. .. .. .. .. . . .. .. •• . • .. 3-4 Light. 
S. to SE . .. .. .. .. .. . . .. .. .. 2-4 Mod. 
SE. and SSE............... 2 Light. 
SE. to NW ................ 0-4 Light. 
SE. ESE................... 0-3 Light. 

1-1 z 
~ 
t>:l 
00 
1-3 
~ 

0 
:>-
1-3 
~ 

0 z 
00 

0 
~ 

1-3 ...... 
;3 

:>-
1:"' 
t:d 
:>-
1-3 
~ 
0 
00 
'fJ 

01 
0 
~ 



Date. 

1888. 
Ang. 4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Sept. 1 
2 
3 
4 
5 
6 
7 

Record of meteorological observations by the U.S. Fish Commission steanur .Albatross, July 1 to December :n, 1888-Continuell. 

I 

rosition atmeridiau. 

I . 

I Lat. N. I Lonr-;. W. 

1 0 ! II 0 I If 

51 56 00 159 54 00 
5! 50 00 1.19 08 00 
5-J, 34 00 1:8 43 00 
55 45 00 HiS 25 00 
55 43 00 157 ::!4 00 
56 07 0() 154 39 00 
57 00 00 153 20 30 
57 01 00 155 1~ uo 
Old Harbor. Kadi::k. 
57 20 ou 1 152 13 oo 
St. Paul, Kadiak ... 

.... do 

.•.. do 

.... do .............. . 

.... do ............. . 

.... do ....•.......... 

.... do .............. . 

.... do .............. . 
'58 07 oo I 151 33 oo 
58 31 00 150 56 00 
58 17 00 148 36 OQ 
59 06 oo 1 147 30 oo 
Middleton Island . 
59 09 00 142 51 00 
57 44 00 130 30 00 
55 28 00 D6 25 00 
53 18 00 133 55 00 
51 24 00 130 20 00 
f>O 50 00 1:!7 43 00 
50 15 00 125 25 00 
Departure Bay ... . 
.... do ............. . 
48 57 oo 1 ......... . 

Seattle, Wash ..... . 
.... do .............. . 

Temperatures-Fahrenheit. ! Earom,;ter. 

Air dry bulb I Air wet bulb Wat~r at sur· 

" ; " I ·,, " j " I " I·~ I ~ 8 
P I P a p ~ p ,... p 
. § .§ ~ .§ .§ ~ .§ .§ ~ .s .§ I ci 
~ ~ ~ ..: ~~~ <1l 1-1,. ~ a ~ o;j 

~ I ~ li_J ~ 1 ~ __!_, ~ I ~ l_!_l_i_ ~ ~ 
o olo o

1
o o olo 

53 51 I 52 53 j4o 51 51 4 7 49 3o. 3o 3o. 10 3o. 20 
5! '50 52 53 49 51 5:J 48 50 30. 50 30. 30 30. 40 
58 50 1 5! 56 50 53 53 50 51. 5 30. 5! 30.50 30.52 
55 50 52. 5 5 L ~I 49 51. 5 52 50 51 30. 50 30· 38 30. 4! 
57 53 55 56 52 51 53 50 51. 5 30. 38 3U· 30 30. 34 • 
58· 50 54 57 5ll 53. 5 54 48 51 30. 30 3o. 26 30. ~8 
73 52 61.5 73 ) 51 61 58 51 5±.5 30.32 30.24 30.::!8 
67 51 50 l 66 51 58 60 51 55. 5 30. 42 30. 32 30. 37 
60 52 56 59 II 52 55. 5 56 53 51. 5 30. 58 30. 44 30. 51 
57 51 5± 56 50 53 5± 49 51. 5 30. 56 30. 48 3U. 5J 
63 51 57 60 II 53 56.5 55 49 52 30. 48 30. 32 30.40 
69 51 60 66 51 58. 5 55 49 52 so. 32 30. 10 30. :n 
57 53 6'5 57 1 52 5t 5 53 51 52 30.10 29. 84 29. 97 
63 52 57. 5 59 50 5±. 5 5± 50 52 29. 80 29. !\8 ~9. 69 
57 51 55. 5 56 I 5± 55 52 51 51. 5 ~!). 64 2!). 58 29. {j} 
6o 53 56. 5 57 1 52 5.1. 5 54 51 52. 5 ~9. go 29. 64 20. 77 
61 53 57 60 1 52 56 54, 51 52. 5 30. OQ 29. 90 29. !)5 
61 51 56 60 1 51 55. 5 5-! 50 52 30. 06 30. 00 30. OJ 
68 5± I 61 63 I 53 58 57 52 5!. 5 30. 14 30. 01 30. 09 
6± -55 I 59. 5 co I 5-1 57 I 56 53 5±. 5 30.18 30. 12 30. 15 
62 56 59 59 56 57. 5 59 56 57. 5 30. 20 30. 16 30.] 8 
64 54 59 61 54 57. 5 59 53 56 30. 16 29. 70 ~9. 93 
61 51 57. 5 59 54 56.5 58 52 55 29. 72 29. 56 29. 64 
66 59 6.:l. 5 66 58 62 60 58 59 29. 72 29. 60 29. 66 
60 56 58 60 55 57. 5 60 58 59 30. 16 29. 66 20. 91 
65 . 57 61 65 56 uO. 5 60 56 58 30. 30 30. 18 SO. 24 
79 56 67.5 70 56 64 60 57 58.5 30.22 30. 10 30.16 
79 59 69 72 59 65. 5 60 55 57. 5 30. 26 :JO. 12 30. 19 
67 54 60.5 65 53 57 60 52 56 30.28 30.12 31). 20 
79 52 G;). 5 73 52 62. 5 69 50 59. 5 30. H 2il. !JG 30. 05 
70 u.·z G6 66 61 

1

6;!_ 5 67 60 63. 5 :JO. 00 2!1. F6 29. 93 
6! 59' 61. 5 63 59 Gl 64 59 61. 5 30. 08 29. 98 30. 03 
60 55 57. 5 50 55 57 (:2 53 57.5 30.24 30.08 30. 16 
70 u; 6~ (j8 57 62. 5 64 52 5t! 30. 31 30. 2! 30.29 
68 58 63 65 57 61 61 54 57. 5 30. 32 30. 12 30. 22 

Weather. 
Clear 
sky 
in 

I tenths . 

I 

Fog; fair........... 0-5 
Fair............... . !J-1 
Uvercast; fair...... 0-7 
Fair ............. , . . 0-6 
:Fog.. .............. . 0 

f-1!~ ~~~~~~::::::::· ~=~ 
. do.............. 6-10 

Fog; fair........... 0-G 
rio.............. 0--9 

Ftll/:; clear......... 0-10 
Fair................ 4-9 
Fair; fog........... 8-0 
Foggy to fair . . . . . . . 0-6 
Fog................ 0 
Fog to fair...... . .. 0-fi 
Fair . ............... 2-8 
Fair to overcast..... 9-0 
Fair....... .. ....... . 2-9 
Fair to overcast..... 9-0 
Far................ 3-0 
Overcast to fair.... 0--0 
Fair................ 5-9 
Fair to overcast..... 7-0 
Overcast to fair..... 0--0 
Fair................ 4-9 
Overcast to fail'..... 0-9 
Clear; foggy . . . . . . . 9-0 
Fog; fair........... 0-7-9 
Yog; clear .......... 

1 

0-10 
Cle'lr to fair . . . . . . 10-~ 
qve.rca:st to fair,..... 0-8 
I< a1r; overcast . . . . . 8-0 
On·rcast; fair..... 0-8 
Clear . . . .. .. . .. .. . .. 8-10 

Wind. 

Direction. Force. I Rain. 

3-5 Light. 
1-4 Light. 
2-3 0 
1-3 0 
0-3 Light. 
1-3 Light. 
0-3 0 

0-2 I o 
0-4 Light. 
il-4 Light. 
0-3 0 
0-2 0 
0-2 Light. 
1-2 Light. 
2-4 Light. 
1-2 Light. 
0-2 0 
0-3 0 
0-3 0 
0-2 0 
0-3 1 0 

g=! I Li§ht. 
2-3 Light. 
0-3 Mod. 
0-2 0 

1-4 I o 0-2 0 
0-3 Ligllt. 

g=~ I g 0-2 Mod. 
0-3 Light. 
0-2 '0 
0- ·~ 0 

Ct 
0 
~ 

~ 
trj 
"'d 
0 
~ 
1-3 

0 
"".j 

a 
0 
~ 
~ 
~ 
00 
00 ....., 
0 z 
trj 
~ 

0 
"".j 

"".j 
~ 
00 
::I1 

>­z 
tj 

"".j 
~ 
00 
~ 
M 
~ 
~ 

tr.J 
rn 

• 



.. 
8 .... ao ....•......... IJ8 55 I 61. 5 66 55 60.5 62 56 59 30.20 30. 0~ 30. 1~ 

1 
Clear; foggy; fair . 10-0-8 w.- 0 0--0------ -----· ------ 0-1 0 

9 .... do ............... 64 57 60. 5 ~; I ~g tiO I 61 56 58.5 30.18 30. " I"· 1a Foggy , o]ML... . . 0--10 S., S\V .................... 0-1 0 
10 .... do .............. 73 ~~ I ~~- 5 ~g· 5 I ~g 55 57.5 30.16 29 92 ilO. 04 

1 
Clear . .. . .. .. . .. . .. !J-10 N., W .................... 0-4 0 

11 .... do ............... 72 67 51 56 59 29.96 ~9.82 29.89 Fair; fog -. .......... 9-0 SE.,W --•----············· 0-2 0 
12 .... do .............. 70 54 62 67 54 60. 5 I 60 57 58.5 30.04 29. 88 29. 96 .. _.do................ 9-0 SE.to W.,SW ............. 0-2 Light. 
13 ... do ......•....... 67 58 62.5 65 57 61.1 64 56 60 30.26 30.06 il0.16 Misty to clear ...•... 0-9 Variable .................. 0-4 Light. 
14 .... do ..••.•......... 76 55 65.5 'iO ~~ I g5 

61 55 58 30. 16 29.86 30.01 Clear ............... 10 NW., WSW., W ........... 0-3 0 
15 ... do ............... 65 59 62 63 131 55 58 30.00 ~9. 84 29. !J2 Foggy .............. 0 W., WSW ................. 0-2 0 
16 .... do ............... 66 59 62.5 65 581 61.5 59 56 57.5 29.96 29.90 29.93 Foggy and misty ... 0-4 E.toS .. ................. 0-2 Light . 
17 47 44 oo 1 122 26 oo 64 54 59 · 61 54 57.5 58 50 54 30. 16 29. !)6 30.06 Squally to clear ..... 0-9 S. to NN\V ................ 0-4 Light. 
18 Port Townsend .... 60 G1 55. 5 158 51 64.5 54 gg I ~~. 5 

30.30 30. 0~ 30. 19 Clear; fair; misty .. 10-7-0 SSE., NE., N., SSW., SW .. 0-1 0 
19 48 00 00 126 02 00 62 53 ' 57. 5 62 53 57.5 61 30.06 29.82 29.94 Squally and misty ... 0-2 ENE., ESE., SSE., S ....... 2-6 Light. 

~ 
20 48 08 00 125 02 00 60 56 58 61 55 58 59 52 55.5 30.02 29.8! ~9. 9il Sqnally ............. 0-7 SE. by E. to S ............. 2-5 Light. z 
21 47 5:J 00 124 45 00 63 58 60.5 ' 62 51:! 60 59 56 57.5 30.34 30.02 30.18 Fair to clear ......... 5-9 Variable .............. : ... 1-3 Light. ~ 22 46 48 00 124 55 00 60 56 58 59 55 57 60 56 58 130.40 30.32 30.36 Clear to fair .......•. 10-7 NNW. to NNE ............ 2-4 0 tr:l 
23 46 48 00 124 54 00 63 ! 57 60 62 57 59.5162 58 6() 30.50 30.42 30.46 Clear .......••....••. 8-10 WNW toNE .... .......... 2-4 0 00 
24 48 27 00 124 56 00 63 55 ' 59 1 59 55 57 58 50 54 30.50 30.36 30.43 .... do ................ 8-10 NW. by N. to ENE ....... 1-4 0 ~ 
25 48 33 00 125 14 00 67 55, 61 "I " I 58.' 

59 49 54 30.34 30.14 30.24 Clear ........•••.... 10 WNW. toE ............... 0-3 0 """' 
26 49 00 00 125 48 00 74 56 65 68 56 62 62 54 58 il9.14 33.02 30.08 .... do ............... 10 N.toESE ............•..•. 0-1 0 0 
27 Barclay Sound, 84 5!L 71.5 71 59165 60 57 58.5 30. 0! 29.94 29.99 .... do ............... 10 Variable .................. 0-1 0 > 

British Columbia. I ~ 
~ 

28 ... do ............... 60 55 57.5 60 55 57. 5 59 57 58 30.18 30.04 30.11 Foggy to clear ...... 0-9 Variable .................. 0-1 
I Li~ht. 0 

29 48 27 00 1125 09 00 58 53 55.5 57 52 54.5 58 52 55 30.16 30.08 30.12 Foggy .............. 0-4 NE.,SE.,S.,SSW ........ - 0-3 z 
30 48 13 00 123 32 00 58 54 56 57 54 55.5 54 51 52.5 30.20 30.14 il0.17 .. do ............... 0 NNE., SSE ................ 0-2 0 00 

Oct. 1 47 44 00 122 26 00 62 <:r7 59.5 61 56 58.5 60 53 56.5 30.20 31,,14 30.17 .... .to·········· ..... 0 SE .. WSW ............... 0-1 0 
2 ~eattle, Wash ... _ .. 63 59 61 62 58 60 60 57 58.5 30.14 30.08 30.11 Overcast ...•.•...•.. 0 SW., WSW ............... 0-2 0 0 
3 .... do .............. 63 ';,7 60 1 62 56 59 61 56 &8. 5 30. OR 30.00 30.04 Foggy; fair, clear ... 0-7-10 sw ........................ 0-1 0 ~ 

47 43 oo I 122 27 oo 63 53 58 61 52 . 56. 5 58 52 55 30.08 30.01 NW.to NE ................ 0-2 4 
52158.5 61 

29.94 Fair ................ 8-9 0 
5 Port T o w n send, 6.') 51 I 56 55 50 52.5 29.98 29.80 29.89 Fair to clear ........ 7-10 NE. WNW ........... , .... 0-2 0 ~ 

·wash. 
52 I s5. 5 

::rl 
6 Vi<·toria H a r.b or, 58 s;l 55.5 59 53 50 51.5 30.02 29.88 29.95 Clear to overcast .. 10-0 S~E.,NNE.,NW.,NE .... 0--2 Light. tr:l 

British Columbia. 
7 48 59 oo 1 123 2-t oo 58 52 55 57 51 15! 0 57 50 53.5 30.04 29.94 29.99 Overcast ............ 0-5 NW. and NNE. to SSE .... 0--2 Mod. > 
8 D ep n.rtu re Bay 60 51 55.S 5!} I 50,.154,5 57 1 52 54.5 30.22 29. 9! 30.08 Overcast to fair ...•. 0-8 Variable .................. 0-3 Light. t-t 

Briti5h Columbia. 
0-3 I Light. 

t;d 
9 .... do._ ..... 63 1 51 57 61 4!l 55 56 51 53.5 30.26 30.20 30.23 Fair to overcast ..•. 8-0 Variable .................. > 

10 .,, 00 I 123 I, 00 5.) 51 ' 53 64 50 57 55 49 5~ ilO. 28 30.22 30.25 Overcast to fair .... 0-8 Variable .................. 0-3 I Ligl;t .. ~ 
11 47 03 00 124 20 00 61 I 54 57.5 61 53 57 60 55 57.5 30.22 29.80 30.01 Fair to overcast .... 8-0 E. by N.to S ............. 1-7 Light. ~ 
12 46 (!7 00 125 14 00 61 I 58 I ,59. 5 GO 56 58 63 59 61 30.34 29.84 30.09 ~qually, fair ........ 2-6 SE. to WNW .........•.•.. 3-8 Li.~ht. 0 
13 46 08 00 124 45 00 tr\ 57 60.5 60 54 57 62 56 59 il0.46 30.38 30.42 Overcast to fair .... 0-8 WNW. to SE .............. 0-4 Light. 02 

14 Astoria, Oregon .... 63 56 59.5 60 55 [17. 5 61 56 b8. 5 30.40 30.22 30.31 .... do ............... 0-8 Variable .................. 0-3 Light. rn 
15 ... (]0 ............. 63 54 58. 5 60 53 56.5 62 57 59.5 ilO. 20 29.96 30. OR .... do ............... 0-7 Variable .................. 0-2 J~ight. 
16 ... c1o •••.• _ ............ n 55 I ;;3 64 53 I 58. 5 

1

6o 57 58.5 30.02 2~. 94 29.98 Overcast ............ 0-2 Variable .................. 0-3 Light. 
17 .... an •.......... _ .. n. 50 60. 5 6il 49 56 61 57 59 30.38 30.04 30.21 <Jvercast to clear ... 0-9 NW.to W.,E ............. 1-4 0 
18 " ,. 00 I , 03 00 ., 49 55. 5 1 61 49 55 61 55 58 30.38 30.04 30.21 Fair ................ 2-7 N. to SSE .................. 0-4 0 
19 43 5!) 0(! 1:!5 03 00 08 56 I 62 64 54 I 59 GO ~~ I ~~:~ ilO. 36 30.08 30.22 Overcast to clear .... 0-10 Variable .......... · ........ 0-3 Light. 
20 40 42 00 124 52 00 163 !\5 59 01 I 54 57. 5 59 30.36 30.16 30.26 Fair to clear ...... -- ~ 7-10 N.toNW ................. 3-6 0 
21 37 49 00 122 28 30 75 5-1 I 64. 5 I 70 I 53 I 61. 5 I 63 52 1 57. 5 30.16 30.02 30.09 Clear ............... 9-10 W. toN~E ............... 1-4 0 

Vl' 
0 
V1 



Record of meteorological obse1·vations by the U. S. Fish Cornmission steantm· Albatros.s, from January 1 to June 30, 1889. 

Position at meridian. Temperatures. 

Air, dry bulb. lAir, wet bulb. Water at 
surface. 

Barometer. 
Wind. , I 

Date. 
8 I . I s . 8 . 6 . Lat. N. I Long. W. , P ~ ::1 ~ ::1 § ::1 ~ 

• ss · ss · ss · s s · 
·~· ·i:l § -~ ·i:l § ·~ ·a § -~ ·a ~ 

I ~ ~ ~ ~ ~ - ~ ~ Sl ~ ~ ~ ~ 
~~I 0 I II 0 I " 0 J-=-~-0 -0 ---=--1-o--: I 0 I 0 
Jan. 1 , San Franciaco, Cal. 64 1 51 57.5 57 1 48 ~f\2. 5 55 51 53 . I 30.40 I 30.32 I 30.36 

Cloud~ . Weather. 
Direction. 

2 l •••. do 
Cir. , cum., n im b. , I Fair to clear ...... 1 .NE. , ESE., ENE .. 

cum.-str . 
.. . 56 1 48 52 1 55 1 47 1 51 1 55 1 51 1 53 I 30. 30 I 30.22 I 30. 2G Cir.,cum.,nimb ......... do .............. , E. by N., NE., 

1 WNW.,E. 
C n m.·s tr., cum. , Overcast, and rain I NNE., NW., NE. , 3 l .... do ........... , ... l 57 I 47 I 52 I 56 I 47 I 51.51 57 I 51 I 54 i 30.24 I 29.98 I 30.11 

58 54 56 56 53 4 3J. 14 00 122 01 30 

5 34 12 00 ] 20 32 00 
6 34 00 00 120 29 30 

64 56 60 61 I 54 
66 57 61. 5 63 55 

54. 5I' 58 56 57 30. oo I 29.90 I 29. 95 

57. 5 60 57 58. 5 30. 04 29. 96 30. 00 
59 61 58 59. 5 30. 10 29. 98 30. 04 

7 34 01 30 120 01 00 
8 34 23 00 120 11 00 

9 

61 57 59 60 1 55 
70 57 63. 5 69 56 

Santa Barbara, Cal .J 61 56 58. 5 59 54 

57. 5 60 56 58 30.00 29. 90 29. 95 
62. 5 61 58 1 59.5 30. 10 29.96 30.03 

56. 5 61 58 59. 5 30. 10 30. 00 30. 05 

56 61 56 58, 5 30, 12 30. 02 I 30, 07 10 San Diego, Cal ..... 64 1 53 [ 58. sl 60 52 

ll l .... do .............. . I 60 1 51 1 55.51 58 , 50 ' 54 1 58 1 56 1 57 1 30.12 1 30. 00 1 30 06 

12 .••. do ...... .. ....... 63 55 59 62 54 58 59 56 57.5 30.04 29.92 29.98 

13 1---.do ............... / 59 
14 ~ .... do ............... 55 

~: ~ -~~·::~~--, -~~~-~~-~~ -~~ :: 
17 32 28 45 119 13 00 65 

18 I SanNicholaslsland I 67 

54 56.5 57 1 51 54 59 56 5i.5 
47 51 53 47 50 57 54 55. 5 

46 53 56 45 50. 5 59 54 56. 5 

55 1 57.5 57 53 55 60 58 59 

56 60. 5 60 I 53 I 56. 51 60 1 57 58. 5 

55 I 61 64 I 53 I 58. 5 61 56 58. 5 

29. 92 29. 64 1 29. 78 
29. 70 29. 60 ' 29. 65 

29. 96 29. 72 29. 84 

3o. 1o 29. 9,1 I 3o. o2 

30. 28 30. 12 1 30.19 

30. 28 30. 20 30. 24 

nirnb. , nimb. tofair. SE. , 
.Nimb., cum., nimb .. Squally and rainy 1 Val'iable ........ .. 

to fair. 
Cum., nimb., cir ..... Fair to clear ....... 
Str .................. Clear 

NE., NNW., NW. 
NW., NW. by N., 

sw. 
None ............ . .. . 
Nimb., cum., str., 

cir.-cum. 
Cum., n i m b., cir., 

nimb. 
Nimh., ci r.-c urn., 

curu.-str., cum., 
nimb. 

Cum., cum., nimb., 
cir.-cum. 

Nimb. , cum., cir.­
cum. 

Nimh ............. .. 
Cum., nimb., cum., 

cum., nimb. 
Cum., cum., nimb. , 

cir.-cum. 
Nimb., cum., cum., 

nimb, cir.-cum. 
Cum., c i r.-cu m .. 

cum., nimb. · 
Ci r.-cu m., c urn., 

nimb. 

..•. do ........ ······I Variable ........ .. 
Foggy to clear ..... NE., E, ESE., W. 

Overcast to fair .••. 
1 

Variable .......... 

Overcast to clear .. / ..•. do 

Clear to overca~t ...... do 

Overcast to fair ....... do ........... .. 

Overcast ............. . do ..........••. 
Overcast to fair ....... do ............ . 

Fair to clear .......... do ........... .. 

Fair ............... · .... do ........... .. 

..•. do .............. I WNW., W ...... .. 

Fair to clear ....... / Variable ........ .. 

I 
"'"'·I 

I 

0-3 

1-2 

1-7 

8-4 

4-1 
4-2 

1.-4 1 0-3 

0-2 
I 

0-2 

0-2 

0-2 

1-4 
1-6 

0-3 

2-3 

2-3 

1-5 

Rain. 

Mod. 

Mod. 

I) 

0 

0 
0 

Light. 

Mod. 
Mod. 

Light. 

~ 
0 
~ 

~ 
trj 
~ 
0 
~ 
~ 

0 
~ 

Q 
0 
is: 
is: 
~ 

00 
00 
~ 

0 z 
trj 
~ 

0 
~ 

~ 
~ 

00 
;:I: 

> z 
t:j 

~ 

00 
;:I: 
~ 
~ 
~ 

trj 

rn 



~g 1-~~~ ~-i~~~·-~~~:::::: 65 46 55. 51 60 145,52. 5162 1 55158. 5130. 40 130. 22130. 31 C~r .....•....•..••••. , Clear .••••••••...•. , •••. do ............. , 1-3 I 0 
81 !2 61. 5 74 40 57 58 55 56. 5 30. 40 30. 22 30. 31 C1r.-cnm ...•..••••••.••. do .................. do ............. 0-3 0 

21 .... do ....•.......... 70 43 56.5 65 41 53 58 52 55 30.22 30. 10 30. 16 Cum ................... do .................. do ............. 0-3 0 
22 .... do .............. 65 46 55. 5 64 45 54. 5 60 M 57 30. 2fi 30. 10 30. 18 Cum., cir .....•..•....... do ...•••.•••........ do ......•.•.•.. 0-2 0 
23 32 43 30 1117 52 00 61 46 53.5 58 45 51.5 59 54 56.5 30.30 30. 2! 30.27 Str ..................... do .................. do .....•.•.••.. 0-2 0 
24 32 43 45 119 16 00 71 57 6! 65 56 60.5 ti2 58 60 30.30 30.14 30.22 Cir.cum. str ........ .... do ..•........... . •.. do .•.•..••••••. 0-3 0 
25 San Clementelslanc:! 59 55 57 59 55 57 59 58 58.5 30.16 30.04 30.10 Cir.-str., cir.-cum ... .... do .............. . ••. do ............. 1-2 0 
26 32 28 30 1 117 16 30 60 56 58 60 51 55.5 60 55 5i 5 30.24 30. 10 30.17 Cum.-iltr ..........•. .... do ..•........... .•.. do ............. 0-2 0 
27 San Diego, Cal .••.. 60 46 53 58 45 51.5 58 54 56 30.32 30. 18 30.25 .... do ............... .... do .......••••... NE., WNW., W ... 0-3 0 
28 .••. do ...•....•..•.. 65 46 55.5 6:J 44 53.5 57 54 55.5 30.28 30.10 30.19 None ..•...•.•...... .... do .. , ....••..•.. NE,N'V., \V .... 0-3 0 
29 .... do .............. 61 46 53.5 60 44 52 58 55 56.5 30.22 30.10 30.16 .. .. do ............... .... do ..•.•..•..•... Variable .. : ....... 0-1 0 
30 National City, Cal.. 63 44 53.5 62 44 53 58 53 55.5 30.28 30.18 30.23 Cir.-cum, cum .•.••• .... do .............. • ... do ............. 0-2 0 1-t 
31 ... do ............... 71 1 48 

59.5 66 47 56.5 59 4!) 54 30.30 30.20 30.25 Cum ................ . .. . do ...•....•.•... .. .. do ............. 0-2 0 z 
Feb. 1 San Diego, Cal ..... 72 48 60 71 46 58.5 61 56 58.5 30. 3! 30.22 30.28 None .............. . .... do .............. SE., E., ESE., NW. 0-2 0 < 

2 .... do ............... 81 49 65 74 47 60.5 59 54 56.5 30.30 30.12 30. 2l. .... do ............... .... do .............. ENE ............. 0-6 0 tr.:l 
3 .... do ............... 67 49 58 66 47 54.5 64 48 56 30.22 30.10 30.16 .... do ............... .... do .............. S ., N., W., ENE ... 0-2 0 UJ 
4 32 48 oo 1 117 26 oo 65 50 57.5 63 48 53.5 62 56 59 30.20 30.10 30.15 Cum ................ .... do .............. Variable .......... 0-2 0 ~ 
5 33 36 00 1118 13 00 61 51 56 59 51 55 60 56 58 ilO. 24 30.12 30.18 Cum., nimb., cir- Foggy to fair .•..•. .... do ............. 0-2 0 ~ 

0 
60 57 

cum., cir. 
Fair to clear ........... do ............ ~ 

6 34 03 30 119 29 00 54 57 53 55 60 57 58.5 30.20 30.10 30.15 Cum., cir., cum. -str. 0-2 0 t-3 
58.5 

cir., cum., nimb. 

0:::,_~:~ ~ .:~:~~: r: ::: ::::::::::: I ~ 

Santa Cruz Island .. 62 55 60 54 57 60 57 58.5 30.18 30.06 30.12 Nimh., cum., cum.- 0-4 0 0 
str. z 

33 48 oo 1 120 03 oo 60 55 57.5 57 54 55.5 59 56 57.5 30.20 30.10 30.15 Cir.-cum., cir., cum., 0-3 0 ~ 

34 06 00 1120 22 30 
nimb. 

0 9 66 52 59 64 50 57 59 56 57.5 30.28 30.18 30.23 m~: ~~~~~~-~-::::::: Clear .............. . W.,NE., E., NNW. 0-2 0 
10 Santa Barbara,Cal .. 65 50 57.5 62 4!! 55.5 61 57 59 30.30 30.16 30.23 . :: .i~: :::::::::::::I Z~t"~\:,:,:.;:::: I 0-2 0 ~ 

11 34 20 30 1119 38 00 65 53 59 60 50 55 61 57 59 30.20 30. 10 30. 15 None ............. ~. 0-1 0 
8 12 33 58 00 119 21 30 84 55 69.5 75 53 64 62 57 59.') 30.20 30.10 30.15 ::itr , cir.-str., cir .... 0-6 0 

13 33 25 00 119 07 00 63 55 59 62 51 56.5 59 57 58 30.1l) 29.80 29.95 Cum.,cum.,nimb,cir- Clear to overcast .. I W., WSW., W. by 0-7 0 ~ 

33 o9 oo Ius 11 oo 
cum. I N.W. byS. t,rj 

14 62 54 58 60 50 55 60 56 58 29.82 29.74 29.78 Cum.,n i m b., c ir.- Overcast to fair .. Variable .......... ' 3-7 0 
cum., cum., nimb. · I I 

tp. 

15 San Diego, Cal. .... 54 50 52 53 48 50.5 58 57 57.5 29.98 29.82 29.90 Cum., nimb., nimb .. Fair to overcast... WSW. NNW., 1 1-6 Light. t"' 
I W.,WSW. c:; 

16 .... do ............... 56 50 53 51 48 49.5 58 57 57.5 30.20 29.98 30.09 Cum., nimb ......... Fair ............... WSW., NE., W., 2-7 0 ~ 
W.hyS. >-3 

17 San Diego, Cal ..•.. 57 48 52.5 52 42 47 57 5! 55.5 30. 3il 30.22 30.30 Cum., cir., cir,-cum., Fair to clear ...... Variable .......... 0-2 0 ~ 
str. 0 

18 .... do ............... 65 42 53.5 58 40 49 58 54 56 30.34 30.20 30.27 Cir.-str., cum.-str., Clear ......•....... .... do ............. 0-2 0 YJ 

cir. ?l 
19 .... do ......•••••.... 73 45 59 67 42 54.51 60 54 57 30.34 30.24 30.29 None ............••. .•.. do .............. .... do ............. 0-3 1 0 
20 .... do ............... 81 46 63.5 68 45 56.51 62 54 58 30.34 30.26 30.30 Cum.-str ............ .... do .............. N., NE., WNW., 0-2 0 

:NW. 
21 .... do .............. 73 48 60,5 70 45 57.5 60 55 57.5 30.34 30.20 30.27 Cir.-str. cum ........ .... do .............. WN\V., NE ....... 0-2 1 0 
22 .... do .............. 70 53 6l. 5 65 52 58.5 60 54 57 30. 24 30. 12 30.18 Cum., nimb., iltr .... Fair to clear .. .. .. ESE., SSW ...... 0-1 0 
23 National City, CaL 74 50 62 67 49 58 64 55 59. 5 30. 14129. 98 30.06 C~r::~~tr., cir., cir.- .... do .............. ~ SE., NW .......... 

1 

0-1 0 
I 

24 .... do .............. 58 51 I 54. 5 56151 53 . .') 58 
5< 56 ['"· 06 30. 00 

30.03 Cum., nimb., nimb.. Overcast to fair.. N. E. S. SSW ...... 0-5 Mod. 
25 .••. do ............... 63 55 59 59 54 56. 5, 58 55156. 5 30. 22130. 02 30.12 Cum., cum.-s tr ., I Overca~t to clear .. Variable ........ --~ 0-2 Mod. Ot 

51 159. 5167 50 
nimb., cum.,nimb. 0 

26 San Tii!'go, Cal. ..... 68 58. 5' 61 57 59 30. 30 30. 21 30.26 Cir., cum.-str . .. .. . . Clear .............. I E. W, N W ........ 0-3 0 -l 



Record of meteorological observations by the U. S. Fixh Commission steamer Albat1·os11, fron~ January 1 to June 30, 1889-Continued. 

Date. 

li89. 
Feb. 27 

28 

Mar. 

Position at meridian. 

Lat.N. Long. W. 

Temperatures. 

Air, dry bulb. JAir, wet bulb. Water at 
surface. 

llaromcter. 

~~ I ~ ~ 1 ~ ~ ~ ~ as· as. S>=l • s s · 
·~ :s ~ ·~ :s ~ -~ :§ ~ -~ :§ ~ 

Clouds. Weather. 

I. ~ ~ ~ >1 ~ I ;:;:J ~ ~ ~ )1 ~ ;;;1 
____ ....:_ ____ 1-- _ I __ ------------------------ ----1---

Winll. 

Direction. 

0I/1 01110 o : o o o [ o o o o 
29 54 30 117 58 30 6-l GO G2 I 6~ 58 60.5 62 60 60 30.22 30.10 30.16 None .... ............•. do ...••......... NNW.,NW ...... 
28 52 oo 118 16 30 71 61 66 1 65 58 61.5 6! 60 62 30.10 29.98 30. 04 Cir., cum., str., cum., .... do ..••••........ Variable .•....... 

26 58 00 117 02 00 80. 60 70 69 59 6! 70 63 66. 5 30. 14 30.06 30.10 Cir.-cum., cir.-str., Fair to clear ... .. . N. toW. byN .. 
cum., nimb., cum. 

I 1 1 I uimb. 

2 I 24 51 00 115 43 00 68 64 66 66 62 64

1

68 6! 66 30.14 30. Oi 30.09 Cir., cun1.-str., cir.- Clear.............. NE. toW ....... -. 

I 

cnm. 
21 52 00 115 11 00 73 65 69 68 63 65.5 71 66 68.5 30.10 30.00 30.05 CuJ?.-str., cir.-cum., Clear to fair...... N., NW .......... . 

c1r. 
18 42 00 114 45 00 72 67 69.5 68 64. 66 71 69 70 30.02 29.98 30.00 Cir.-cum., cum., 0\ercast to fair... NW., NNW., E ... 

nimb., nimb. 
Clarion Island ..... ·1 74 69 71. 51 71 

.. do .. .. .. . . .. . . . . . 76 70 73 1 73 

18 27 00 I 112 24 00 75 69 72 I 68 

81 Socorro Island..... 73 68 70.51 68 

9 .... do ............... 84 1 65 74.51 74 

to 

12 

San Benedicto Isl· 
and. 

21 44 18 1 110 o3 30 

Picbilinque B a y, 
Lower C~1lifornia . 

75 

73 

73 

70 72.51 69 

69 I 71. Ol 68 

66 69.51 71 

68 69.5 72 69 70.5,30.02 29.92. 29.97 Cir.-cum., cum, ..•. do .............. E. ENE., NNE .. .. 
nimb., cum.,nimb. 

65 69 74 69 71.5 30.02 29. 94 2;). 98 Cum., cir.-c u m., Fair to clear .. .. .. N. to ENE ...... .. 
cum.,nimb. 

64 66 74 70 72 30.00 29.88 29.94 Cum., cir.-cnm., Clear .............. N.toNE ........ .. 
. ' cnm.-str. 

64 66 73 70 71.5 29.98 29.88 29.93 Cir.-cum., cum., Clear to fair....... NW. toE ......... 
nimb. 

62 68 73 70 71.5 30.00 29. 9! 29.97 Cum.-ni19.b., c i r.- Fair to overcast... Variable ........ .. 
cum.,nimb. 

65 67 73 70 71.5 30.02 29.92 29.97 Nirnb., cum., cir.- Overcast to fair... NNE. to NW ..... 
cum., cum.,nimb. 

6! 66 74 69 71.5 30.00 29.88 29.94 Cir.-cum., cum., cir.- Clear .............. NW. to NNE ... .. 
str. 

64 1 67.5 72 66 69 29.98 29.86 29.92 Str., cir., cum.-str ....... do ................ W. to NNE ..... .. 

13 .... do ........... . . . Variable ........ .. 
.... do ............ . 

Cir ..................... do ........... .. 
68 59 63. 5 73 None ................... do ............ .. 

Force. I Rain. 

3-<l I o 
0-4 0 

1-2 

1-3 

0-2 

0-2~ Light. 

1-4 Light. 

0-4 

2-3 

0-2 

0-6 Light. 

0-3 0 

2--4 0 

0-3 

0-3 
14 ... . do ............. . 
15 .... do .............. . 
16 24 31 00 1110 29 15 
17 25 23 48 110 50 00 
18 25 59 00 111 07 15 

79 64 71. 5 
74 62 68 
75 63 69 
76 65 70. 5 
72 64 68 
73 65 69 

71 161 
70 62 
71 60 
65 
6! 

51-l 
60 

66 174 
66 7:! 
65. 5 73 

~~-51 ~~ 

69 71.5 
6) 69 
67 70 
66 69.5 
6fi 68.5 66 68 

29.96 
2!!. 96 
29.98 
30.02 
30.12 
30.U 

29.78 
29.82 
29.84 
29.90 
30.02 
29.06 

29.87 
29.89 
2!1. 91 
29.96 
30.07 
30.04 

Cir.-cum ............... . do ............. . 

. (;i~~-~,;~;~i~ :::::::: : :::~g ::::::::::::: 
None ................... do ........... .. 

· s: t~0 ~•r'N-w ~: : : ~: I 
N.toWNW ...... 
NNW.,NW -----

~=!I 1--3 
1-·l 
3-5 

0 
0 
0 
0 
0 
0 

01 
0 
00 

::0 
t::l 
hj 
0 
~ 
~ 

0 
~ 

C':! 
0 

~ 
~ 

w 
w 
~ 

0 z 
tt:: 
~ 

0 
~ 

~ 

w 
~ 

~ z 
tj 

~ 
~ 

w 
~ 
t::l 
~ 
~ 

t::l 
w 



19 264530 1115300 70 , 66 , 68 / GO 03 67.5 70 66 1 68 , 30.0! 29.9! 29.9() , . ... do .................. do ............. . NW. by W ., to 1-5 ~ 0 

20 2y ~3- ao l1;1 ~5 oo Z? 65 10 Go 62 65.5 10 6~ 1 68 _ ~o.o4 2~.9-i ?9.99 . ... do .................. do .............. v~~~ie .. ;----··· !>-3 o 
21 (Tua)mas,~exlco .. 13 G6 , 6!).5 64 59 61.5 68 65 , 66.;>, 30.00 29.9! 29.97 ... do ................. . do ............. . W::;W.toNW .... 0-5 0 
22 do ......... .. .. .. 77 07 72 J 76 62 G9 74 65 6!).5 30.00 29.9-i 29.97 Cir ................... . do .............. Variable ......... . 0-5 0 
23 ~80100 1112430 71

1

68 G!).5l ti5 tiO 63.5 69 61 65 30.10 30.00 30.05 Cir.,curu .............. . do .............. W.toNNW ..... 1-4 , 0 
2~ :w 56 3~ 113 0115 ~3 64 6~.5 69 ~2 ~5.~ 61 ~6 6~.5 ~0.10 2~. 9~ 30. 0l Cir .. ................... do .............. Vari,able . ........ . 1-3 0 
2~ 31 ~6 0. 0 113 20 00 10 61 6;>.5 67 ;>9 ti3.;> ~7 ~! 1 ~~-5~ ~0.00 ~9.9~ 29.96 ~~m.-str.,m~.-str ... . ... do .............. E., f?E.,SSW .... . 0-2 0 
2ti 31:l130 1141730 70 59 54.5

1

69 58 63. 5 61:! 6-! 66 30.08 30.00 30.04 C~~~b~r.,cu.-str., ... do .............. Vanable .......... 0-2 0 

~7 ~04030 1142830 8~ ~2 72 7~ 60 66 Z2 65 68.5 30.10 30.04 30. 07 C~r--; ................. do .............. NE.toS .......... 0-1 1 , 0 
28 ~9 48 00 114 2~ 00 zu 6~ j 7l 72 64 68 ~~ 64 . 69 30.10 ~0.00 ~0.05 ~~r. ,cn.-str ......... . ... do ..... _. ........ ~NE.toSE.----;· 0-1 0 ~ 
29 29 40 00 114 0. 00 11 . 66 71.5 71 61 66 7~ 65 68.5/ 3\J. 0-l .9. 90 ~9. 97 C 1 r., en m., cnm., Clear to fa1r ....... E., W., N., N" .

1 

0-1 0 z 
n_imb., cum.-str., by N. --<:1 
mr-cum. M 

30 1 28 02 00 111 19 00 80 64. 72 70 61 65. 5 75 63 1 69 29. 9t 2!l. 84 29.89 Cum., cir.-cum., cir . Fair............... SE. to SSW...... . 0-2 0 oo 
31 27 4-! 00 110 40 30 73 67 70 71 6-! 67.5 73 68 70.5 29.91:! 29.90 2!).94 Cir.,cir-cum.,cum.· Clear .......••..... Variable .•........ ! 0-2 0 1-3 

~ ~ 

Apr. 1 27 39 00 110 4130 7! 64 69 72 84 68 74 67 70.5 30.00 29.88
1

29.94 Cir:,cum.,cir.-cum., Clear to fair ........... do ............. 0-2 ' 0 g: 
mmb., cum.-str. .,_; 

2 26 01 oo 10() 28 oo 82 70 76 74 68 71 76 69 72.5 29.98 29.88 29.93 Cum.,cir.-cum.,cum- .... do ................. do .... . . .. .. . .. o-2 o ...-
I nimb. 0 

3 LaPaz,LowerCali· 79 68 73.5 76 66 71 75 70 72.5 30. 0! 29.90 ! 29.97 Cir., cir.-str., cir., Clear .............. . ... do ............ . 0-2 1 0 z 
fornia . cnm . 00 

4 Picbilinque Bay, 80 66 1 7:1 73 62 67.5 75 6!1 72 30. 02 29.88 29.95 Cir., cir.-cum., cir.- .... do ................. do ............. 0-2 / o 
Lower California. / str. 0 

• 5 .... do ............. 83 69 ; 76 74 63 68.5 75 68 71.5 29.94 29.76 29.85 Cir.,cir.-cnm ...... . .... do .................. do ............. 0-4 0 ";i 
6 LaPaz,LowerCali 79 68 , 73.5 74 1 65 69.5 78 70 74 29.92 29. 80 29.86 None ................... do .................. do ............. 0-3 0 

fornia. ' 1-3 
7 San Lucas Bay, 80 'iO 75 7i 67 70.5 75 71 73 29.9! 29.84 29.89 Nimb.,cum.,nimb., .... do .............. . ... do ............. 0-3 0 ::0 

Lower Califor?ia. ~ 1 _ cir.-cu~. . T I tt! 
8 24 33 30 1 112 03 00 60 64 66.v 66 61 63.5 70 66

1 
68 30.00 29.90 29.9.> Cum., n~mb., c1r.- Clear .............. W.to~W.byW.. 1-3 0 ~ 

oum., mr. ,..... 
9 Magdalena Bay, 68 63 65.5 65 60 62. 5 68 64 66 30.00 211.92 29.96 Cum.,nimb ......... Fairtoclear ...... W.toNW ........ 1-4 0 t'" 

Lower California. 0:1 
10 26 07 001113 33 30 65 62 63.5 63 59 61 6:5 62 63.5 30.0-i 29.96 30.00 Cir., cum., cum., . ... do ................. do ............. 3-4 0 ~ 

nimb., cum. 1-3 
11 San Bartolme nay, 64 60 62 61 58 59.5 63 59 61 30. 06 30.00 30.03 Cir., c i r.- cum., Fair to overcast... 'VSW to NW..... 2-4 0 

0
P:l 

Lower Califorma. n i m b. , c u m . , r:n 
nimb., cir. · 

00 12127 52 00 1 115 07 00 66 61 63.5 63 59 61 65 59 63 30.10 30.00 30.05 Cum, cir., cum . .... Fair to clear ...... W. to ENE . .. .. .. 1-6 o • 
13 San Quentin Ba~- . 61 59 60 60 57 58.5 60 57 58.5 30. 14 30.02 30. 01:! Cum., nimb., cum., Cloudy to clear .... W. to NNW...... 2-4 

Lower California. cir. 
14 32~000 ! 1170630/62 57 59.559 55 57 61 59 60 30.12 30.00 30.06 Nimb.,c~~-, -nim~., ... do .............. Variable .......... 1-3 

cum., cu.-str., mr. 
15 SanDiego,Cal. ..... 63 54 58.5 60 52 56 66 5() 6::!.5 30.20 30. 1 2 30.16 Cir.-cum ........... Clear .............. WNW.NWbyW. 0-4 I o 
16 .... do . .. . .. .. .. .. .. 70 5! 62 67 52 59. 5 66 60 63 30. 22 30. 10 30. 16 Cum., cir., cir.-cum ..... do.............. W., WNW . ....... 0--2 o 
17 .... do ............... 7~ 55 63.5 67 53 60 67 59 63 30.08 29.84 29.96 Cir ................ do ............. 1 E.NW., WNW ... 0-2, 0 
18 .... do ............... 71 59 6? ~! 57 , 61 ~6 ~1 6~.5 29.90 29.82 29.86 Ci:f.,Cir.-cum ... ~ ... Cl~artofair ....... 

1 

V~riable .......... 0-2 0 
19 .... do ............... 68151! 63 ti.>l57 61 [67 tiO 63.5 30.08 29.90 1 29.99 N1mb., cum., c1r., Fan·tocltar ....... SE.toSW ........ 0-2 0 01 

I cu.-cum. 0 
~ 



Record of rnetetological observations by the U. S. Fish Contrnission stearner Albatross, front January 1 to Jnne 30, 1889-Continued. 

Position at mtridiau. Tewpentl ure:>. 

d..ir, dry bulb, A.ir, wet bulb. Water at 
surface 

Barometer. 

8 
;:l 8 

;:l 
8 
;:l 

8 
Date. 1 I I . . 

Lat. N. Long. W. 2 S ~ 8 = ::s ..... c s 8 . 8 8 
·~ ·s § ·;;; ·a 1':1 

~ 
~ 

8 
-~ 

~ 

8 
'i:i 
~ 

.i 
Ol 

~ 

s 
-~ 
~ 

::l 
8 ·s 

>1 

.:1 
ciS 

)1 

I 
~ ~ ~ ~ ~ 

-------- ·--------
1889. I 0 I II 0 I II 0 0 0 . , 0 

61 .Apr. 20 San Diego, Cal . . . . 68 I 60 64 63 58 60. 51 66 63. 5! 30.24 30. 06 , 30. 15 

30.14 30.19 

.May 

60.51 68 I 60 6! 30.24 21 1 
• ••• do.... . . . . . .. . . . 66 59 62. 5 63 58 

22 1.. do...... . . . . . . . 70 1 59 64. 5 67 57 

1 

62 
23 34 14 oo 1 119 41 oo 67 57

1 

G2 64 5o 6o 
69 I 63 I 66 I 30. 16 I 29. 92 I 30. 04 
64 55 59. 5 30. 04 29. 92 29. 98 

24 36 20 oo 1 121 57 oo 58 55 56. 5 56 54 55 57 51 54 30.22 30. 02 I 30. 12 

25 1 San Francisco, Cal .
1 

63 1 52 1 57. 51 60 I 52 56 61 55 58 l 3o. 28 I 30. 14 I 30. 21 

26 ..•. do ............... 58 53 55 56 52 I 54 60 I 53 I 57 30.22 30.08 30.15 

I I 
27 .[' •.. do ....•.......... I 60 53 ~6 

28 _ _ _ do _ . __ ...... _ ... . 

1 

63 54 ... 8 
29 •. ... do. ....... ..... 59 53 56 
30 ..•. do ............... 

1 

57 52 54 

1 ..•. do ............... 
1 

56 51 53 

2

1 

.... do ............... 60 1 54 57 

3 San Francisco, Cal . ; 58 
1 

53 I 55 

4 I ... do ..........••... l 59 55 57 

..•. do ............... 1 57 5! 55 

e 1 ... do ...... _ ..•..... 57 53 55 
7 ... do ............... t9 52 55 

I 

52 l 55 61 57 • 59 

59 1 r.2 1 55 63 1 57 60 
56 5::1 54 61 56 58 
55 I 51· 5:! 6o 56 58 

58 

52 5t I 56 

30.20 

30.18 
30.14 
30.18 

30.10 

30.14 30.17 

30.04 30.11 
30. 06 30.10 
30. 08 30. 1:3 

30. 02 30.06 55 

56 

55 

50 

53 

51 

54 

53 

55 

59 

GO 

60 

60 

57 , 58 30.10 

57 58 30.14 

30.00 30.05 

30.08 , 30.11 

29.86 29. Q8 59 52 

:: . :~ I ~: 
56 50 53 

56 I 58 

59 I 55 1 57 

58 56 57 
59 156 57 

30.10 

30. C4

1

29. 74 i 29. 89 

30. 04 29. 94 29. 99 
30.04 30.00 30. 02 

Wind. 

Clouds. Weather. Direction. 

Cum., nimb., cum. 
cir., cir. -cum. 

Cum., nimb., cir., 
cir.-str. 

1 Fair tu clear ...... , N. toW .......... . 

I Overcast to clear.. NE. to W ........ . 

Nimb.,cir .......... 
Cir., str., cir.-str., 

cum., nimb. 

Clear ........ ······ [ SE., W., WSW ... . 
Clear to overcast.. Variable ......... . 

Cum., nimb., cir.­
str., cir., cum., 
nimb.,cir. 

Overcast to fair ... I WNW. to NW. by 
N. 

Nimb., cum., nimb., 
, cir., c~m. . 

Cum., n1mb., c1r . ... 

Overc~~;st and foggy 
to fa1r. 

Cloudy and misty 
to clear and pleas­
ant. 

Nimb., cum., cir.... Cloudy and misty, 
passin(J' showers. 

Cum., cir . . . . . . . . . . . Clear and pleasant 
Cum., cir., cir.-cum Uleartofair ...... . 
Nimb., cum., cir ..••. O\·ercast and mist.y 

to f>~ir. 
Cum,, nimb .....••.. Overcast and driz­

zly to fair. 
Cum., nimb., cir ..... Overcast to clear 

and pleasant. 
Cir., cum., nimb..... Clear and plesaant 

to cloudy. 
Cum., nimb ...•..... Fair to overcast, 

with rain. 
... do . ............. . Overcastandrriny 

to fair. 
Nimb, cum......... Cloudy to fair .... 
Cum., cir., nimb .... ClearandpleasanL 

tu cloudy. 

Variable ......•.•. 

SW., veering to 
WSW. 

SW. by W., veer-
ing to WSW. 

Variable ......... . 
S. to WSW ...... . 
WSW., SW.,SSW. 

SE.toW.byN .. . 

S. to WSW ...... . 

WNW. to SSW .. . 

W.veeringtoSSE. 

ss~.:::; w.ering to 

SW., S., SSE ...... 
Veering from SSE. 

toW. 

I 

Fo"'·l Rain. 

0-2 

0-3 

0-3 1 
0-4 

3-5 

0-5
1 

o 
1-5 I Light. 

2-7 Light. 

0-4 ·o 
1-5 0 
1-5 0 

0-5 Light . 

1-4 

0--4 

1-4 Light. 

2-7 Light. 

1-5 0 
1-4 0 

01 
~ 

0 

;a 
t;tj 
"tl 
0 
;a 
1-3 

0 
~ 

0 
0 
~ 
~ 
~ 
00 
00 
~ 

0 z 
tr.l 
;a 

0 
~ 

~ 
~ 
00 
l=t1 

~ 
t? 

~ 
~ 

00 
l=t1 
tr.l 
;a 
~ 

t;tj 

rn 



8 .... do .....•.....•... 164 I 5~ 58 
9 .... do .....•......•.. 67' 55 61 

10 .... do ............... 70 54 62 
11 ... do .............. 65 56 60 

12 . ... (10 ..•••••••••••• 67 57 62 
13 .... do .........••••.. 65 58 6~ 
14 1·--·do .....••...•.•.. 62 53 57 
15 ~ ... do ............... 59 52 5.:> 
16 I .• do ............... 6! 5~ 58 
17 ... do ............... 69 54 61 
Ill ... do ............... 74 55 64 
19 _ .. do. . . . . . . . . . . . . . . 79 59 G9 
20 .... do ............... 61 51 57 
21 ... do ............... 61 53 57 
22 29 18 00 1 123 50 15 56 53 54 
23 421700 1 1243200 56 53 5t 
24 46 16 00 1 124 09 00 67 55 61 

25 48 57 00 123 22 30 63 54 58 
26 Departure Bay, Van-

1 

75 54 64 
couver I., B. C. 

27 Victoria, B C . . . . . . 65 55 60 

28 .•. do ......... .. .... I 65 1 55 l 60 

29 Port Townsend, 63 53 1 58 
Wash. 

30 
31 

Seattle, Wash ..... _ 63 53 58 

:::~~-:::::::::::::: ~~ I ~~ I Z! June 1 
2 
3 
4 

.... do ...•••........ . 8~ 1 58 70 
... do ............... 74 59 66 
... do ..... . ........ 1 63 54 58 

5 .... do ........•...... 
6 48 09 oo I ] 22 46 oo 
7 46 45 00 124 36 00 
8 44- 00 00 124 57 ou 
9 I Off Yaquina Head, 

California. 
10 46 07 00 1 124 0! 00 

11 Astoria, Oregon ... . 
12 ... do ........ ..... _ 

• ] 3 • 46 00 30 : 124 07 00 
14 48 30 00 12! 56 00 
15 46 12 30 123 11 00 
16 Soattle, Wash ..... . 
17 .•. do ... .......... __ 
18 •. ... do .......••••.... 

z~ 1 ~~ ~~ 
6:i 5! 59 
61 5! 57 
58 54 56 

65 I ss 6o 

63 56 59 
62 57 59 
59 54 56 
58 53 55 
68 5:.1 GO 
64 54 59 
s9 I sa sa 
66 50 58 

1

60 51 155 
6t 54 59 
67 I 53 6!) 
6:J &5 59 

1 63 54 58 
62 54 58 

1

58 50 54 
55 I 5o 5? 
58 49 53 
6! 51 57 

1

70 : 5i 62 
73 57 65 
58 53 55 
58 50 154 
54 I 51 52 

54 52 53 
63 53 58 

62 53 57 
73 . 53 63 

l ao 1 51 57 

62 53 57 

63 I 50 56 

so 1 so 
1 

ss 
z~ ~! I ~b 
72 I 55 1 63 

1

68 57 62 
59 53 56 

58 1 51 I 51 
56 51 53 

1

61 52 56 
58 53 E5 
57152 5! 

62 54 58 

GO 55 57 
G1 5! 57 
57 52 54 
56 52 54 
63 49156 60 52 36 

I 56 51 53 
62 49 55 

(J(} I !}') 

65 1 57 G:-1 57 
62 57 

57 30. llO 30. 00 I 30. lU 
61 1 30.22 30.10 30. 16 
60 30. 12 30. 00 30. 06 
59 I 30. 10 3o. o~ 30. o6 

g~~·:_~i·r· ~ :::::: ~::: j. ~J-l~d~ -~~~-~~~~~~~~: 
U~m., nimb ......... 

1 

... do ............ . 
Ntmb.,cum ......... Overcast and 

cloudy. 

W .. WSW., N. 
SW.,NW. I s. to w::;w ...... . 
W. and SW ...... . 

S. and SW •. ---·--1 63 56 
OL 57 
60 57 
59 57 
62 1 55 
62 54 
62 56 
66 5:) 
61 56 
60 51 

59 30. 10 30. 02 30. 06 
59 I 30. 12 I 30. 0! 30. 08 
5~ 30. 10 30. 00 30. 05 
58 3\l. 24 30. 08 30. 16 
58 30. 30 30. 22 30. 26 

Cum.,nimb.,cir .... Overcasttoclear . . 
... do .............. Rainy to fair .... .. 

~ii~b-~~t·~~~~-: :::1 F-~i~~:::::::::::::: 
8:~~~uc~.;-~i~b::::: . :: .·~~- ::::::::::::: 

SE.,SW .. W .... .. 
sw .. ssw ...... .. 
W. and WSW .... , 
N. and W ....... .. 

58 30. 32 30. 28 30. 30 W. and WSW .. .. 
59 so. 32 :~o. 12 30. 22 

~~~~~·~c:.-,:~f~~:::::!. :::~~ : :::::: ::::::: SW.by WSW 
WNW.,SW .. SSW I 
SW. and WSW ... 
SSW. to W. bv N . 
N. Ly W. to NW. 

6~ 30. 10 29.92 30.01 
58 30. 16 30. 02 30. 09 
55 30. 14 30. 06 30. 10 Cir.-cum ............ Fair to squally ... 

55 , 50 52 30. 14 I 30. 00 30, 07 Uir.-cum., str . . . .. .. Fair ....... ...... .. 

56 54 55 
60 56 58 

62 53 57 
I 70 55 G2 

55 1 52 53 

61 52 I 56 

58 5~ 55 

so I 51 I ss 

z~ ~~ 1 ~~ 
G7 56 61 
69 55 62 
65 52 58 

64 52·1 58 
56 53 5-1 
61 52 51) 

1

57 51 54 
57 51 54 

1 67 54 6!) 
I 

66 62 64 
65 60 02 
G4 56 60 
57 52 51 
63150 56 
59 57 54 
57 52 58 
61 52 56 

byW. 
30. 30 1 30. 16 30. 23 Nimb.,cum.,cir.,str I Overcast to fair . . . NNW. to W.NW .. 
30.40 30.32 30.36 Cir.,str.,cum.,nimb. Fair to overcast Variable ......... . 

and tll'izzly. 
30.40 30.20 30.30 Nirr.b.,cum.,cir ..... Overcast to fair ....... J.o ............ . 
30.20 29.84 30.02 Uum.,nimb ......... Fair ................... do 

30.14 29. 90 30. 07 .... do ... • •• . . . .. .. • . Fair to overcast, SSW. and S ..... .. 
with rain. I 

30. 18 30. 08 30.13 Nimh., cum., cir . . . . Overcast and rainy S., SSE., SE., N E. 

I 

to fair. 
30.04 29.90 29.97 I Cir., cum., nimb .... Ovet·cast, rainy, Variable ......... . 

I . . a:nd s ually. 
30. 30 30. 06 30.18 Ntmb., mr., cum..... Fau an~ ramy ........ do ........... .. 
30.30 30.20 30.25 ... do .............. 0yercasttofair .. W.,WSW.,WNW. 
30. 26 30.08 30. 17 Cir., cum ... . . . • . . . . Fair............... W. and NW ..... . 
30.14 29.90 30.02 ... do ................. do .............. Variable ....... .. 

I 30.06 29.90 29.98 Cir.,curu.,str., nimb ... do .............. WSW.,NIV'.,.NNE 
30.22 30. 08 , 30. 15 Nimb., cum., cir . . . . Overcast and driz- ENE., veering to 

I ~ ~ 
30. 20 30. 12 30. 19 Cum., nimb., cir..... Fair............... S W. to WNW ... . 
30.20 1 30.10 30.15 Ctr.-cum.-str ........... do ............. S.toWSW ..... .. 
30. 18 30.12 30.15 Uit·.-cum ............... do ... ... . .. .. .. SSE, toN. b.v W .. 
30.2~ 30.16 1 30.20 Cum., cir .............. do .............. N. b.y W., NW .. .. 
30.24 30.10 30.17 Cir.-cum ............ Fairaud misty .... NW ............ . 

I 

I 
30.16 30.10 30.13 ... do ............... Fair ............... NW. by .N. to 

WSW. · 
30.18 30.10 I 30.14 ... do ................... do ............ .. W., WSW ....... . 
30.12 30.06 30.09 Cum.,nimb.,cir.,str ..... do .............. W.,,VNW.,SW ... 
30. 10 30.00 1 30.05 Nimb., cum, cir.,str. Misty to fair ...... Variable ........ .. 

I 
~0. 06 30.00 30.031 N~mb., cir., cu':ll--·-- Over·castand t~ick. Variable .. ....... .. 
30. 14 30. 04 I 30.09 N~mb., c_um., Cir.-str. Overcast and f!li!:I!:Y W. to ,s ......... .. 
30.24 30.14 30.19 Ntmb.,mr.-cum .... Overcasttofan ... S.toNE ........ .. 
~0. 28 30.18 ~0. 23 j ~.imb.! cum., cir.-str. l Overcast ..... _. .... NNW., N., NNE .. 
::!0. 28 30. 12 ao. 20 Ctr., mmb., cum.,str. Overcast to fatr . . . S W. to NNW .... 

1-4 0 
0-2 0 
0-1 0 
0-1 0 

0-1 0 
0-1 Light. 
0-2 Ltght. 
0-5 0 
0-2 0 
0-2 0 
0-1 0 
0-2 0 
0-3 0 
0-7 0 
3-5 0 

3-6 0 
0-3 Light. 

0-1 ' 0 
0-1 I 0 

1-4 1 Light. 

0-1 Light. 

0-6 Light. 

1-4 Light. 
0-2 0 
0-2 0 
0-2 0 
0-2 0 
0-1 Light. 

0-2 0 
0-2 I o 
0-3 0 
2-4 0 
3-6 0 
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0-4 0 
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0-2 0 
0-5 0 
0-1 0 
0-1 0 
0-1 0 
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Record of rneteorological observations by the U. S. Fish Commission steame1· Albatross, from .January 1 to .Iu11e 30, 1889-Continued. 

Position at meridian. I Tern peratures. Barometer 'Vinrl. 

Air, dry bulb . .Air, wet bulb. Water at 
surface. 

Date. I Lat. N. I Long. W. J ~----;-S-. -~-- ;i 2- 2 a Clouds. Weather. Direction. I Force. I Rain. 

::lp =::l =::l p p 

§ .§ >:l .§ .§ >i .§ .§ .; .§ a I . ~ ~ ce ~ l'l "' ~ "' ce 11 -~ g 
ee - "' ~ -~ Ol :'l -- <ll ce -~ Q) 

--~---!----~~~~!:_~~~ ~~~ ;;;; ~ -~'-- _ __ , ___ __ __ , __ 
1889. 0 , , 0 , , c I 0 

.June 19 
1 

47 34 00 1 122 31 00 70 54 62 I 66 52 50 1 67 I 54 60 1 30 24 30.14 30.19 Cir.-cum .......... . Fair . .............. ESE., >eering to 0-1 
WNW. I 

20 Seattle, Wash ...... 74 56 65 67 5~ 60 70 55 62 30. 24 29.94 30.09 None ............ . .. ... do .......... ___ SW.,W., WSW ... 0-3 0 
~I ... do ............. 71 56 03 05 5-! 59 05 56 60 30 .12 29.90 31l. Ol ;\oue .............. . . .. . do ............ W., WSW., N . ... 0-2 0 
22 Seattle, Wash ...... 63 54 58 60 52 56 6:,', 55 58 30. 34 30.00 30.17 Cum. , nimb . ........ Overcast and cloud.)" ESE. to V'{NW. to 0-2 0. 

ENE. 
23 . ... do ...... . .. .. .. . 63 53 58 57 50 53 60 52 56 30 46 30.22 30.34 Cir., cum., uimb . .... Misty to fair ...•... SE.to WNW ..... 0-3 Li~ht. 
24 47 52 oo 1 122 30 oo 7l 5:! 62 63 52 57 60 5il 57 . 30.26 30. 10 30.18 Cir., cum., str . ...... Fair .......... . .. . . W .,NW.toSW ... 0-2 
25 Port Townsend, 64 57 60 60 51 57 59 53 56 30. 16 30. 02 30.09 Cir .. cum., nimb .... Overcast and mist.v. Variable . ........ 0-1 Light. 

Wash. 
26 . ... do ...... .... ..... 62 57 59 58 56 57 56 53 54 30.'-<!2 29.80 29.91 Nimb., cum ........ Overcast and driz- Variable .......... 0-1 Light. 

I zl ~ . 

,, • '"' 00 I "' " ,. 60 
55 57 57 53 55 55 53 54 29 . 82 29.76 29.79 Nimb ............... Over~ast, rainy, SE., S., SSW ..... 0-5 Light. 

53 1 
and squall_v. l 

28 47 30 00 125 40 00 56 54 55 56 54 57 53 55 1 29.92 29.80 29.86 Cum b., nimb . ... ... Overcast and rainy. , SE. to SSW ...... . 1-6 ~ Light. "I" , 00 ., , 00 I'" 54 57 58 g~ ! 55 58 52 55 30.10 29.92 30. Ot Cum., nimb ........... . do .............. S.byE.to WSW .. 2-4 Light. 
3o 48 58 oo I 1~ oo oo 63 52 58 58 54 59 51 55 30.24 30.10 30.17 Nim. , cum., cir ... . . . Overcast to fair . .. Variable .......... 0-2 0. 

------ ------- -- -
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5.-REPORT OF OPERATIONS AT THE LABORATORY OF THE 
U. S. FISH COjiMISSION, WOOD'~J HOLL, MASS., DURING 
THE SUMMER OF 1888. 

By JOHN A. RYDI!.:R, I>I£. D., Assistant iu charge of Laboratory. 

The biologists who -worked in the laboratory of the U. S. Fish Com­
mission at Wood's Holl, Mass., during the season of 1888 were as fol­
lows: The Commissioner, Prof. Marshalll\fcDonald, Prof. W. K. Brooks, 
Dr. E. A. Andrews, Mr. S. Watase, Mr. T. H. ~I organ, 1\'lr. C. F. Hodge, 
Mr. H. H. Field, Mr. W. McM. 'Voodworth, Mr. 0. H. Eigenmaun, :l\Irs. 
Rosa Smith Eigenmaun, Mr. 0. F. W. 1\lcClure, l\Ir. J. Warne Phillips, 
Dr. H. N. Mateer, Professor Miller, Prof. Spencer Trotter, Mr. Geo. H. 
Parker, Mr. \Y. S. l\Iarshall, and the writer. 

The laboratory was not formally openecJ for investigation until about 
July 1st. On that date the writer arrived, as the representative of the 
University of Pennsylvania, ancl began making collections of the larval 
and post-larval stages of fishes which have been preserved in about 150 
·dais and jars for further study. The actual investigations conducted by 
the assistant in charge relate to the development of the sea bass an<l the 
development and anatomy of tlle sturgeon. Brief preliminary notices 
of this work have appeared m the American Naturalist for the montlls 
of July and August, 1888. The general results on the sturgeou will be 
published as a monograph by the writer, and will deal with the scientific 
and economic questions related to the inquiry. 

In the matter of collections the writer would acknowledge the impor­
tant assistance which he has received from Mr. V. N. Edwanls, collector 
of the Commission at \Vood's Roll, whose familiarity with the haunts 
and habits of th~ mitive fishes is most extensive. l\1any of tlle series 
collected serve to bring the earlier stages figured and described l>y 1\lr. 
Agassiz and the writer into connection with the final form and coloration 
assumed by the adult. This work is one of the most important which 
can be undertaken by the Commission, as it will bring to light many 
very remarlmble facts in connection with the life histor-5' an<l habits of 
marine species and afi'or<l the means of continuing and cxteiHling tile 
very valuable investigations undertaken by l.;iitl\:en nml pn hlishe{l in 
that author's Spolia Atlantica. :Many fishes undergo such Rtt~r·tling atH.l 

51J 
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profound changes of color in the course of their metamorphosis into 
the adult stage that it seems desirable that a pictorial :record of such 
changes should bJ undertaken. The only way in which it is possible 
to carry out this plan is to lrave the young fishes figured by a com­
petent artist from living specimens kept in the system of aquaria now 
in operation in tlle Latching rooms of the station. .A beginning has 
been made in preparing a series of colored sketches of the young and 
the sexes of the sea bass by Mr. S. F. Denton, a water-color artist of 
very marked ability; these sketches prove that a great deal still remains 
to be worked out for miy one species, as regards the cbanges from youth 
to adolescence and the equally great differertees existing in many cases 
in the form aud coloration of the sexes, and when published in con­
nection with the development of a given species, they will constitute 
monographs of the most errduring economic aud scientific value as con­
tributions to fish-culturalliterature, while their value as purely scientific 
productions will iu no way he diminished. 

Little is k.nown of the histological details of the structure of tbe 
alimentary canals 0f fishes, and it affords the writer great plea8ure to 
state that during tbe present season from Jnly 17 to August 28 Mr. 
C. F. W. McClure, a fellow iu biology in Princeton College, made a col­
lection of the viscera of the common fishes as a basis for an extended 
study in this direcLion. These materials were prepared with great care 
and willuo doubt afford valuable scientific results, especially as to the 
structure and functions of the Fegions of the alimentary traot in different 
forms. The economic bearings of such investigations in comparative 
histology and physiology are obvious. 

Equally important collections of the brains of fishes have been made 
b_y another fellow in biology from Princeton College, Mr. J. Warne 
Phillips. Sixty-nine brains of fishes were exposed in the skull by him 
and carefully hardened in Muller's fluid for sectioning according to tbe 
formula of Weigert. Tl!ese sixty-nine include twenty-two species, of 
which six are Selachians and one a Ganoid. This series will be of great 
value in working out the architecture of the brain iu these types and, iu 
conjunction with results already obtftined or under way at the hauus of 
Dr. H. F. Osboru, will be of great service in making further comparisons 
with higber types, and possibly Rome light may be thus obtained as to 
the psychology of fishes. 

1\Ir. Phillips also secured a series of sponges, 4 species; coolenterates, 
5 species; echinoderms; 7 species; worms, 15 species; mollusca, 6 spe­
cies; fishes, 21 species; a series of the eggs of Limulus and also of the 
squid; and a large number of starfishes, sea-urchins, holothnrians, and 
skates for dissection. 

:Mr. 0. :F. Hodge, of Johns Hopkins University, Baltimore, made a 
series of injections of the vascular system of the common sand shark, 
flounder, and hake, and also prepared a skeleton of tbe flounder for the 
purpose of study in connection with a, serie~ of embryos of the common 
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species, collected by Mr. V. N. Ed wards, and which it is hoped will fur­
nish some of the material for a monograph upon the life history or 
development and curious metamorphosis of this type of fishes. This 
monograph it is proposed to put into the hands of a competent investi­
gator, who has already applied for the material. 

Mr. Hodge also carried on a series of experiments upon starfishes, to 
determine the enemies which prey upon them, the Libinia, or spider 
crab, being one of these. Experiments were also tried with the kmg 
crab, or Linwlus, which it is strongly suspected is also an enemy of 
starfishes. These researches have a bearing upon the questions now 
presented to the Commission in relation to the best means of preventing 
the ravages of the starfish upon the oyster lfeds of Long Island Sound, 
that work being now in progress under the direction of J . .A.. Smith, 
mate U. S. N., of the U. S. I1'ish Commission steamer Fish Hawk, with 
1\Ir. Hodge as the scientific observer ami expert, to determ.ine the con­
ditions of temperature and the necessary conditions of density of the 
sea water in which the starfish thrives. 

Mr. H. H. Field, representing Harvard College, took up the special 
study of the genesis of the Wolffian body, or kidney, in fishes from its 
first appearance in the embryo. For this purpose, the eggs of the 
common barred killifish (Fund'ltlns) were laid under contribution, these 
ova being obtained by artificial fertilization and developed in the hatch­
ing apparatus in the hatching room. The pelagic ova of other species 
were obtained by Mr. Field with the mm of the tow net. 

Mr. and Mrs. C. H. Eigemnann occupietl a table in the laboratory 
during the month of August as representatives of Harvard College. 
They took up the study of the general development of :fishes. For this 
purpose the eggs and embryos of four species were laid under contribu­
tion. Besides these results Mr. and 1\frs. Eigenmann devoted some part 
of their time to the study of the osteology of the bluefish (Pomat01nus), 
the flounder, and other forms in connection with their work on systematic 
ichthyology. They made a representative collection of the fishes native 
to Wood's Holl waters for comparison with the forms found in other 
regions and in the fish faunas of which they are interested. 

Mr. W. S. Marshall, of the University of Pennsylvania, was engaged 
during the month of Septern ber in making a series of preparations of 
the brains of the common fishes to determine the variations in the form 
of the organ and the arrangement of the cranial nerves by macerating 
the whole in 20 per cent. nitric acid, which softens everything but the 
nerve tissue. Following a method which bas given very good results 
in the hands of Mr. C. F. Hodge., it is believed that interesting and 
important results may be obtained through such a study of the configu­
ration of the brain and the arrangement of the cranial nerves of fishes, 
which will supplement thm::e obtainrd hy Mr. Phillips by another 
method. This method of maceration also makes it possible to isolate 
the dermal trunks of the lateral nerves, which ~revery important in 
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connection with the system of lateral sense organs. These latter it 
is very important to study, as a knowledge of their function will doubt· 
less enable us to understand to some extent how a fish is impelled to 
escape from its enemies through warnings sent in to the motor centers 
from tllis singt1lar peripheral sj'stem of sense organs. 

Mr. Marshall also collected a series of starfishes and crustaceans for 
purposes of dissection. 

Special investigations upon the lateral system of sense organs of 
fishes were undertaken by students in tile Boston marine lalwratory at 
the suggestion of the writer. Two ladies, Miss Clapp andJ\1iss Harris, 
worked on this subject, under the direction of Dr. C. 0. Wilitrnan. Tl.te 
former took up the study t:lf the development of the lateral lines in the 
toad-fish (Bdtrachus ta~t), a form upon which the writer of this had made 
some studies in a similar direction. Miss Harris took up the study of 
the special differentiation of the three free rays of the pectoral of the 
Gurnards (Prionotus palmipes and evolans), upon the structure and anat­
omy of which Prof. H. A. Allen and the writer made some anatomical and 
histological investigations four years ago. Professor Allen also at that 
time undertook some physiological investigations. These organs in Pri­
onotus are among the most singularly and highly developed known to 
occur in fishes. They are provided with very large nerve trunks, a 
specialized motor apparatus, and a most singular system of termi11al 
sensory organs. Their function, there is reason to think, is tactile and 
may enable the animal to determine the presence of its favorite food on 
the bottom. 

Mr. S. Watase, a fellow of Johns Hopkins University, continued l1is 
elaborate studies upon the development and anatomy of the king crab 
(Limulw;) and the squid (Loligo peaz.i-i). Of these studies it is not too 
much to say. that they are among the most beautiful and thorough 
ever carried out in America, and when completed and published-will 
undoubtedly be regarded as classical. The masterly thoroughness and 
patience with which the details have been worked out under the micro­
scope, the exquisite and careful finish of the drawings which illustrate 
those details, are only equaled by the insight of Mr. Watase into the 
comparative merits of his facts in reaching general conclusions. 

Mr. Watase hat-:~ obtained an abundance of material for the study of 
the development and anatomy of the king crab. He has confirmed the 
discovery of Drs. Brooks and Bruce as to the invagination of the 
median eyes from tile under surface of the head and their migration 
through to the upp~r surface. He has also made important discoveries 
iu the mode of innervation and structure of the lateral eyes, and has 
cleared up some of the intricate questions respecting their development. 
The central nervous system of the adult has also received a careful and 
thorough study at his hands. He has made an u11rivaled collection of 
embryological and anatomical materials. All students win certainly 
await the publication of his results with interest. 
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Bis studies upon the early hiBtory of the germinal area of the squid 
are without doubt the most exhaustive yet undertaken, as he has been 
able to trace the origin of the individual cells and their relations to a 
median plane of symmetry which bisects the germinal area. This has 
been made possible by the clearness with which the phenon:-.ena of 
karyokinesis manifest themselves. Other aspects of tlle su~ject will 
also be dealt with by him, especially the phenomena of fertilization, 
the formation of polar cells, the development of the ciliated areas on 
the embryo, etc. The development of the eye will afso form the sub­
ject of special treatment at his hands. The habits of the adults during 
the breeding season have also been studied l>y Mr. Watase. 

The value of tbese studies on account of the economic importance of 
the squid as bait and as food is not to be lost sight of. They are au im­
portant article of food in China, very large quantities of an allied spemes 
being salted, dried, and shipped to that country annually from our west 
coast. On the eastern coast they are scarcely less Yaluable as bait to 
the New England fishermen. 

Dr. Wm. Patten, of the Lake laboratory at Milwaukee, Wisconsin, 
spent part of June and July in the Fish Commission laboratory, collect­
ing and studying materials for further work on the minute structure of 
the eyes of the king crab (Limulus) aud other arthropods. He secured a 
large series of embryos for this purpose along the shores of the harhor, 
which will no doubt. enable him to add essentially to the very important 
results which he bas already obtained in this direction, and which have 
been published in the l\littheilungen of the zoological station at Naples 
and in the Journal of Morphology. 

Mr. W. McM. Woodworth, representing Harvard University, during 
part of July and August took up the study of the planarians parasitic 
upon the gills of Limulus. For this purpose he secured a large suite of 
materials and rriade a series of careful studies upon the nervous system 
and general structure of these singular parasites. New results of great 
interest with respect to the structure of the nervous system of these 
organisms were obtained by lVlr. Wood worth. 

Dr. E. A. Andrews, a fellow in Johns Hopkins University, was engaged 
during July, August, and September in a series of investigations upou 
one of the gephyrean worms (Phctscolosoma) and upon Dioprttra, one of 
the common annelids. He also devoted some time" to the study of the 
structure, the histology, and the physiology of digestion of Phascolosoma, 
and also its embryology. The development of the very remarkable ova, 
of Diopat,ra occupied another portion of his time. A large number of 
finely executed drawings were made by him in the course of his work. 

Mr. T. H. Morgan, another fellow in biology in Johns Hopkins Uni­
versity, devoted his attention to the study and collection of Ascidians 
or Tunicates. Of these he has investigated six genera iu the laboratory 
during the summer, Salpa, Bntryllus, Anwurcecium, 11lolgula, Appendic­
ulcwia, and Perophora. 1\:fr. Morgan has been on a number of expedi-
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tions with the steam launch and tow uet to the vicinity of Gay Heacl 
and Penikese to collect living examples of Salpa, besides one trip on 
the U. S. Fish Commission schooner Gramp1ts as far out as the Gulf 
Stream for the same purpose. The last of these expeditions was partially 
successful. The object of collecting this material is to get a basis for 
comparison with the life history of the simpler forms of Tunicates and 
to work out the precise method of the budding and development of the 
young Salpa, a problem to which Dr. Brooks has <levoted much atten­
tion, as may be learned from the very important memoirs which he lias 
published on the subject. Mr. Morgan has made sections of the repro­
ductive organs and sexual products in relation to the parent of the 
other five genera for comparison with Salpa, and will doubLless reach 
important conclusions upon completing his studies. 

Prof. W . .K. Brooks, of Johns Hopkins University, Baltimore, has 
continned his extensive and elaborate ~tudies upon the medusm and 
hydro-medusm of the Atlantic coast at the U.S. Fish Commission Sta­
tion at Wood's Roll. Prof. Brooks's studies have hitherto been confined 
in the main to those upon the southern coast of the United States from 
Maryland to Florida and the West Indies, especially the Bahamas. 
During the 10 years of his work as director of the Chesapeake Zoolog­
ical Laboratory of Johns Hopkins University he has accumulated sev­
eral thousand sketr,hes and beautifully finished studies from life of tllis 
group from materials obtained over the very wide marine area men­
tioned above. These results have enabled him to compare the northern 
and southern forms, for the first time at Wood's Roll, on the basis of a 
wider acquaintance with the different types ranging over this area 
than is probably possessed by any other student of these groups. Sev­
eral common forms found about Wood's Holl, usually regarded as the 
same as t11e southern ones, have been found to represent allied butdif. 
ferent specie3, with either a different habit of growth or a somewhat 
different life-cyele. 

Professor Brooks has made studies of the life histories oft he following 
genera of medusm and hydro-medusre: Oyanea, .Dactylometra, Mnem­
-iops-is, Pinnar-ia, Pelagia, Hydract-inia, Tubular-ia, PhysaUa, Oampanu­
laria, Jllargelis, Lafma, Dipurinct, Regmatodes, Ola.va, and Eudendrium, 
all collected near the station. Not on!y have careful drawings of tile 
adults of most of these been made, but studies of their life-cyeles or 
metamorphoses and development have been carried out. Suites of very 
carefully preserved materials have also been collected for further 
investigation of the embryology, histology, and minute anatomy of these 
animals. The drawings by Dr. Brooks, illustrating the life-cycle and 
metamorphosis of the individual species, are not surpassed for accuracy 
and attention to details by any recent work, and can only be brought 
into comparison as respects the thoroughness and beauty of illustration 
with the classical monogTaphs of Agassiz, Allman, and Haecke1. 

Dr. Brooks accompanied the expedition of the U. S. Fish Commission 
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schooner Grmnpus to the Gulf Stream to obtain data respecting the 
existence of the tile-tish, which was so mysteriously destroyed in snell 
inconceivably vast numbers a few years since. While the search for 
tile fish again proved fruitless, collections of Salpa, heteropods, ptero­
pods, aud Sagitta were obtained in fine condition, besides several well­
presei·ved Physalicc and Discomedusm. 

During these expeditions Dr. Brooks also experimented very success­
fully with entirely new methods of preserving such delicate organisms 
as jell~r.fishes. The method, which is a very simple one, consists in 
adding glycerine to Perenyi's fluid until a solution is obtained of the 
specific gravity of sea water. In this the jelly-fish is killed. The speci­
men, after the killing is ·completed, is transferred to a mixture of alcohol 
and glycerin of the same specific gravity as the first; in this it is pre­
served, and remains flexibly transparent an<l preserve's its form as well 
as its histological structure admirably. 'rhe results so far obtained 
show that the method will be a most useful and convenient one. 

A complete series of the early stages of the small viviparous lamelli­
branch, Sphccrium sphericurn, was also obtained by Dr. Brooks from the 
fresh-water pools in the vicinity of Wood's Holl. Some interesting facts 
regarding the manner in which the young mollusk is nourished by and 
inclosed in capsules between the gills of the parent have been obtained 
by Dr. Brooks from the prelimina-ry study of these animals. 

Workers from other institutions have also availed themselves of the 
facilities afforded by the station for the collection of materials for class 
work. Among those who have been there for that purpose are Prof. 
S. F. Clarke, of Williams College; Prof. J. S. Kingsley, of the Indiana 
University, Bloomingtou, Indiana; Prof. Spencer Trotter, of Swarth­
more College, Swarthmore, Pennsylvania; Professor Miller, of Prince­
ton; Prof. H. N. Mateer, of \Vooster University, Wooster, Ohio; Mr. 
W. S. Marshall, of the University of Pennsylvania, and Mr. Geo. Howard 
Parker, instructor in biology, Museum of Comparative ZoOlogy, Har­
vanl College, Cambridge, Massachusetts. 

Substantial assistance has also been rendered the Marine Biological 
Station established at Wood's Roll by the efforts of citizens of Boston 
in giving the investigators and students connected with that institu­
tion facilities in collecting, in company with the naturalists of the U. S. 
Fish Commission, on the expeditions made with the steam-launch and 
the U. S. Fisll Commission steamer Fish Hawk. In this way teachers 
and students who were not previously familiar with the methods used 
in deep-sea dredging were enabled to witness the most modern appli­
ances in operation and obtain useful material not otherwise accessible. 
Similar courtesies were also extended by Commissioner McDonald to 
Professor Dwight, of Vassar College, and his pupils, who were engaged in 
scientific explorations and biological studies at Cottage City, Martha's 
Vineyard. 

Summarizing, Johns Hopkins University was represented by five 
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workers; tlte Uuiversity of Pennsylvania by tltree; Harvard University 
by five; Princetou College by three; Wooster University, Wooster, 
Ohio, by one; Swarthmore College by one. Eighteen workers tlterefore 
availed themselves of the facilities afforded by the laboratories of the 
U. S. Fish Commission during the season, these eighteen representing­
six well known institutions of learning. The Boston Marine Biological 
Laboratory, Williams College, the University of Indiana, Harvard Uni­
versity, Vassar College, Swarthmore College, Johns Hopkins Univer­
sity, and the University of Pennsylvania have obtained collections for 
biological work through the facilities offered by the U.S. Fish Commis­
sion. About thirty teachers and students availed themselves of tllese 
advantages. 

Of the monographic work in the widest sense undertaken and carried 
on to a more or. less advanced stage of completion, the work on the 
sturgeon and the iconography and life histories of the food-fislles is either 
well advanced or in progress. 'fhe proposed monograpby of the mednsrn 
and the hydromedns:e by Prof. W. K. Brooks (for which he has been 
gathering materials for several years not only here but in many other 
localities) is the most extensive and, from a purely morphological view, 
perhaps the most importaut. Tlle uext are tile two monographs by 
Mr. S. Watase on the squid and the king crab, which will vie with auy­
thing produced abroad as respects _ the thoroughness with whicll the 
work will be carried out. Finally, the work qu the ascidians by Mr. 
Morgan, that on the worm~ by Dr. Andrews, aud that on the oyster by 
Mr. 0. F. Hodge, and by Dr. Brooks on Sphreriun~, will add four more 
monographs or papers of important economical or scientific value. 
Eight important monographs or papers at least may be expected to be 
the outgrowth, wholly or in part, of the work of some seven of the 
workers engage<l in study in the laboratory of the U. S. Fish Commis­
sion during the season of 1888. 

Sundry improvements, such as dividing the main laboratory in part 
into stalls for individual workers, have been proposed, so as to make it 
possible to have more shelf room for reagents, materials, and apparatus. 
A new self-regulating p::traffi.n bath has been purchased for general use 
by the workers engaged in research requiring the use of the micro­
tome. A more complete set of glassware, adapted to thP- requirements 
of modern biological research, is much needed for the laboratory, and 
will be added during the next year. These and minor changes in 
the arrangement of facilities, such as the extension of the system of 
aquaria now in use, will render the laboratory of the U. S. Fish Com­
mission at Wood's Roll, with itA means for obtaining materials by 
the aid of launches anct steam-vessel~, the most thoroughly equipped 
marine station in the United States. As it is, there is now no other 
place where marine life may be studied with such facilities as here,_ 
since the introduction of wooden and rubber pipe for conveying the 
sea water from t.he sup;_>ly tanks to the aquaria. Furthermore, there is 
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no place where the deYelopment and life histories of species, snell as the 
lobster, cod, bluefish, mackerel, and sea bass, can be more ad vantage­
ously studied than in the hatching rooms connected with the laboratory 
of this station. 

1'he Commissioner, Professor .McDonald, has been engaged, during 
a considerable part of the time which he has been able to spare from 
his official duties, in devising improvements in the methods of display­
ing living objects in the aquaria under the best conditions. This has 
been accomplished by allowing the light to pass down through the water 
from above and cutting off the view from the upper surface entirely. 
Tllis, with tastefully arranged rock work, algrn, polyps, and a limited 
number of fishes, gives picturesque effects of m!;}rvelous beauty, and 
also renders the organisms confined 1n the aquaria capable of being 
studied under conditions natural to them. Sea-anemones, with their 
flower-like disks of tentacles :fixed to the rocks, active stickle-backs, the 
gorgeously colored sea bass, scup, crevalle, 'and mackerel swimming· 
back and forth through the grottoes in these aquaria, m~ke a combina­
tion of most beautiful objects, which have been sources of perennial inter­
est and in.struction to tbe many hundreds of visitors who have passed 
through the hatcbing rooms of the station dtuing tl1e past summer. 
These displays have also afforded the naturalists very valuable oppor­
tunities for studying some of the C<?mical habits of the common deni­
zens of the waters in tlw vicinity of the station. Some very important 
and significant habits have thus been made out as characteristic of 
given types. The tau tog, for example, bas tbe habit of lying over on its 
side, first digging out a bed for itself in the sand or gravel; here it 
rests as contented as a pig in a puddle till some unwary victim comes 
along to too1pt the fish from his lair. Some such habit as this may ha,~e 
given rise to the flounders, which ha,Te unquestionably descended fron~ 
fishes with an eye symmetrically placed on either side of the head. 

Tbe Commissiouer has also been experimenting, with most promising 
results, with new methods of aeration, so as to maintaiu life in the aqua­
ria without a change of seawater. The presence of the water supply 
in the tanks is utilized in such a way as to form an aerating apparatus 
which carries a stream of air divided into fine bubbles through some of 
the aquaria, from which the supply of water is entirely cut off'. The 
water used in effecting aeration in this manner can be used to operate 
other overflow aquaria, or such as are fed by constantly renewed supplies 
of sea water. A plan such as this will make it possible to have marine 
aquaria operated at the Central Station at Washington, the aeration 
of the salt water being easily effected by the utilization of tbe supplies 
of fresh water used in the operation of fresh-water aquaria. This will 
make that station doubly valuable in conducting experimental work, 
and gin~ increased interest to the display of fresh- water fishes, to which 
it will then be possible to add many marine forms for exhibition in the 
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living state . . This may be made a most important display supplementary 
to the exhibits in the zoOlogical garden to be established in Washington 
under the direction of the Smithsonian Institution. The fresh-water and 
marine aquaria, the great national museums of art, science. medicinP, 
and anatomy, the great libraries, botanical and zoological gardens situ­
ated so m~ar together, will thus doubtless become centers of great public 
interest and afford a most useful educational influence in Washington. 

The adaptation of an aquarium for the convenience of the artist in 
delineating the fishes has also been devised by tlle Commissioner. A 
movable diaphragm of glass is suspended so as to make it possible to 
restrict at will the space in which a live fish is confined while being 
sketched. This serves to keep the animal quiet in a narrow space, and 
enables the artist to work more eonfidently in catching details of form 
and eolor. The same device will be used in conducting experiments in 
photographing the living fishes in the water. 

It is most earnestly to be hoped that a continuauce of the liberal 
cooperation of Congress with the Fish Commission may be maintained, 
in order that the present Commissioner, Prof. MarRhall McDonald, may 
be enabled to further develop tlw interests of practical fish-culture in 

·America. The policy of the Commissioner is simply to continue in the 
line of work originally proposed by Professor Baird, and to eall to his 
aid, in the work of elueidating the. eeonomico-biologica1 problems which 
eall for answers from time to time, the leading biologists of the eountry. 
This ll).akes the maintenance of a great seaside laboratory near the fish­
ing interests of the country a neeessity, if the fullest significance is to 
be given to the econotnicaJ work which still remains to he carried out. 
The marine organisms which man uses as his food prey upon each other 
and upon such living- things as are not directly available as f~od for man. 
It thus comes about that when the life-llistory of any form uHed as food 
is to be fully known, the habits, habitats, or natural history of hundreds 
of forms which have no direct relation to man's wants must also be 
studied. ~his can nowhere be so wel.l done as in a properly equipped. 
and maintained. sea8ide laboratory or zoOlogical station, which sllould 
aim to achieve the preeminence so deservedly attained by the worltl­
famous establishment foundeu by Professor Dohrn at Naples. Dr. 
Dohrn, hesides devoting a large private fortune to organizing llis estah· 
lishment, bas hau the assistance of the German and Italian Govern­
ments, and of that most enlightened ancl liberal-mindell prince, the late 
:Frederick III, Emperor of Germ arty, wllile several learned societies and 
institutions have also rendered him other important aid. If individual 
enterprise, aided by some of the governments, princes, and academies 
ot Eur·ope, can take pride in pursuing biological investigation for its 
own sake and quite irrespective of any economic bearings it may have, 
it is surely not too much to expect this g-reat country to support re­
searches which have the most direct and immediate bearing upon the 
food-supply of a nation of fifty millions of people. 



6.-NOTES ON ENTOZOA OF MARINE FISHES, WITH DESCRIP­
TIONS OF NEW SPECIES. 

PART III. 

ACANTHOCEPHALA. 

By EDWIN LINTON, PH. D., 

Professor of Zoology in Washington and Jefferson College. 

INTRODUCTORY NOTE. 

The specimens which furnish the basis of the following notes were col­
lected, for the most part, at the laboratory of the U.S. Fish Commission, 
Wood's Boll, Massachusetts, in the summers of 1886, 1837, and 1888. 

So far as my observation extends, the only fishes that are much in­
fested by the Acanthocephala are the striped bass (Roccus lineatus) and 
the flounders. In the latter I haye found. them abuud.ant only in the 
common flatfish or mud dab (Pseudopleuronectes americanus). Even in 
the flatfish the occurrence of this parasite is by no means universal. I 
have often examined a lot of a dozen or more of these flounders and 
found Echinorhynchi in but two or three of them. .A peculiarity of the 
Er.hinorhynchus (E. acw;) of this flounder, however, is that when it 
does occur it is apt to infest the host in immense numbers. It is not 
an uncommon thing to find several hundred. in a single host. 

The striped bass is very commonly infested with E. proteus, ana often 
with great numbers of this parasite. With these two exceptions I have 
found. these entozoa of ra,tuer infrequent occurrence. The Selachians 
appear to be nearly exempt from them. In a former paper* I recorded 
E. agilis from the dusky shark ( Oa,rcharkinus obscurus), and in this paper 
a doubtful species from the sand sha;k ( Oarcharias littoralis). In each 
case there was but a single specimen. It may be observed with regard 
to the finding of entozoa in unlooked-for positions, that specimens may 
pass into the alimentary canal in the adult condition along with the 
proper host, and continue to live for some time within what is not the 
proper final host. . 

Nearly all the specimens which I have founu in the body-cavities 

* Report of Commissioner of Fish and J<~isheries for 1886. 
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of fishes have been immature. In such positions they are usually 
inclosefl in a membranous cyst, derived from the peritoneum of the 
host, and ~re provided with an extra epidermal investment which is 
often variously armed with spines. By a reference to :figs. 54: and 74 of 
this paper it will be seen that this spine-bearing investment is some­
thing entirely distinct from the true cuticle of the adult. In E. sagittife1' 
there is a smooth epidermal investment which is easily stripped ofl'. 
The spines in this species are borne on the true cuti~le. (Fig. 80, k.) 

While it does not form a part of the plan of these notes to enter into 
details of structure, I have found it necessary in determining specific 
relations to make many series of sections, and have inserted a few 
sketches of the more characteristic features of the structure of the body 
wall of this somewhat anomalous group. In these researches I have 
incidentally confirmed many of Smfftigen's observations on E. protmts, 
and have found homologous characters in E. acus, E. attenuatus, etc. 

Systematic work in this group is attended with much difficulty, and 
I can not say that I am wholly satisfied with every identification which 
I have made in this paper. The older systematic literature contains 
only brief general descriptions of species, with usually no illustrations. 
It becomes a very perplexing matter, therefore, even in species of com­
mon occurrence, where there are no strongly marked specific charac­
ters, to refer them to old species. 

Again, it is to be noted that but little systematic work among the 
entozoa of fishes has been done on this side of the Atlantic~ and inas­
much as the hosts, in a large number of instances, differ specifically 
from their European representatives, it should not be a matter of great 
surprise if their parasites should likewise present differences. 

I have endeavored to give in the descriptions and sketches of this 
paper the essential characters of the species discussed, whether regarded 
by· me as new or referred to old species, so that subsequent workers in 
this little-cultivated field of research m~.y not meet with the same diffi­
culties I have encountered in determining species. 

Following is a list of the species described in this paper, with their 
several hosts: 

Parasite. 

1. E. acus (adult) .....•..•••• 

.E. acns (yonng) .......... . 
2. E. tbecatus, sp. nov ...... . 
3. E. attenuatus, &p.uov .... . 
4. E. prh>tis ................•. 

var. tenuicornis .. 
5. E. incrassatus ........... . 

6. E. agilis .........•..•..•.•. 
7. E. serrani . . . . . . . ......•.. 
8. E. sagittifer ......•.••..... 

9. E. carcbarim . . . . . . . • . . ... 
1~ E. proteus .•.........•... . 

Host. 

Prionotus evolans, Lophius piscatorius, Gadus morrhua, 
Melano,~trammus reglefinus, Pseudopleuronectes ::wwri­
canus, Paralichthys dentatus, Roccus lineatus, Limanda 
ferrnginea, Cottus reneuR. 

Stenotomus chrysops . 
Roccus americanus. 
AcipenRer brevirost.ris. 
T.VlO!'Iurus caribbams. 
T.vlosurus caribbreus, Lobotes surinamensis. 
Lopbius piscatorias, Paralichthys dentatn~, Pomatomus 

saltatrix. 
Roccus americanus. 
Serranus atrarius. 
Csnoscion regale, Paralicbthys dentatus, Pomatomus sal­

tatrix, Serranus atrarius. 
Carcharias littoralis. 
Roccus lineatus, Cynoscion regale. 



ENTOZOA OF MARINE FISHES. 525 

On acconntofthecomplicated muscular system of the Acanthocephala 
there is a decided tendency to contract unequally when placed in the 
killing fluid. In the case of E. acus I have succeeded in preserving 
specimens in the best condition for histological study by first placing 
them for a short time in fresh water, after which they may be transferred 
to any of the ordinary hardening fluids. Specimens may be killed in a 
weak solution <,f chromic acid, in which they continue to live for several 
hours in good condition for histological work. I have bad excellent 
results also in the use of osmic acid. 

Mr. V. N. Edwards, of Wood's Roll, .Massachusetts, has rendered me 
valuable service in procuring specimens. 

Order ACANTHOCEPHALA. Rudolphi. 

Genus ECHINORHYNCHUS Zoega. 

ECIIINORHYNCIIVS ACUS Rudolphi. 

[Plate I, figs. 1-11, and Plate VIII, figs. 89-90.] 

U. S. F. C. Rept. 1886, pp. 492,493, plate v, figs. 7-13. 

This species was recorded in the paper referred to above from Para­
lichthys denta.tus. I have referred to this Rpecies several finds of Echin­
orhynchi from a variety of hosts. These, while differing greatly in shape 
and size, agree closely in all esRential characters. 

Since my first paper was submitted I have noted the occurrence of 
this parasite on several occasions, as follows: 

No Date Name of host. fish ex- Ecbinor-
I 

I 
No. of No of ~ 

~ ~ _- --'-------·----l·a_m_i_n_e_d. h_y_n_chi. _ 

Remarks. 

iss6. 
1 Aug. 6 Prionotus evolans .........•.... 

"2 Aug. 6 Lop hi us piscatorius ............ 
3 Aug. 8 Gadus morrhua ................ 

4 .Aut;!". 8 Melanop:rammus rnglefinus ...... 
5 Aug.10 Pseudopleuronectes american us 
6 Oct. 4 Paralichthys dentatus .•.••.... . 

Oct. - Roccus lineatns ................. 

8 Oct. Pseudopleuronectes american us 
9 Oct. 13 . ... do ....................••..... 

)0 Oct. - . ... do ........................... 
11 Oc.t. 7 . ... do ................••......... 

1887. 
12 July 21 Prionotns evolans .............. 
13 .Aug.lO PReudopleuronectes americanms 
14 Au~.10 Paralicbthys dentatus .......... 
15 Au~. 20 P~>emlopleuronflcte!:! americanus 
16 A.ng. 30 Paralicbthys dentatus .......... 
17 Sept. 6 Limanda ferruginea ............ 

1889. 
18 July 16 Pseudopleuronectes americanuH 
19 July 23 .... do ........................... 

20 Jnly 23 Cottnsreneus ...... ...................... 

21 .Aug. 8 .PHeutloplenronectcs amerieau nH 
22 An g. 81 Limanda ferru~inea ........•.. 

1 
·-······ 

1 
1 

1 
......... 
·--··--· 

1 
17 
1 
1 
4 

12 

1 
14 

4 
1 

l Wood's Roll, Mass. 
9 Vineyard Sound, near Gay Head. 

17 U.S. F. C. str. A.lbat1·ocs. Collected 
by :Mr. Thomas Lefl. 

85 Do . 
76 Wood's Holl, Mass. 
10 No. 1509, Block Island: collected b.v S. 

E. Meek, at Fulton Market, N.Y. 
85 Collected by S. E. Meek, at Fulton 

Market. N.Y. 
85 No. 1525, S. E. Meek. 
75 N v. 1506, S. E. Meek. 
41 No.1521, S. E. Meek. 

192 Collected by V. N. Edwards, Wood's 
Holl,Mass. . 

1 'Vood's lloll, Mass. 
116 Do. 

1 Do. 
42 Do. 

160 Do. 
64 I Do. 

1 Collected by Dr. B. Sbarp,Wood"sHoll. 
Numer- 157 from one host . 

ous. 
1 Specimen more slender than those 

from P. Mnericamts, but resembles 
them in all esAential points. 

6:ll Collected by V. N. Edwards. 
2 lJo. 
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The proboscis in this species is, as a rule, linear, but sometimes is 
enlarged slightly at the base, and sometimes increases in size a little 
towards the apex. There are about 10 series of hooks visible on a side, 
or 20 in all, and 16 books, more or less, in a longitudinal row. Tlle 
books are about .06nun in length, stoi1t, and strongly recurved. The 
proboscis js much smaller than the anterior llart of the body, and is 
very commonly inclined obliquely or even at right angles to the axis of 
the body. In the latter case the body is prominently shouldered an­
teriorly. The proboscides were observed in some cases simply retracted, 
in others partly or completely inverted. The neck is so short as to be 
invisible when there is the slightest invagination of the body at the Lase 
of the proboscis. In some of the specimens from Limanda ferruginea 
a short, conical neck was seen. The proboscis sheath is one and a half 
to two times as long as the proboscis, and the lemnisci usually a little 
longer than the sheath. 

The two testes are oblong, situated a little back of or near the middle 
of the body, and separated from each other by an interval somewhat 
less than the length of a single testis. They are usually distant from 
the remainder of the genitalia, which consist of a moniliform chain of 
about six prostatic glands and an elongateu ~jaculatory sac. 

These parasites are abundant, especially in P. americanus, where the 
intestine iR sometimes distended with them. J.n cases where several 
fish were examined at the same time, e. g. in No. 13, where 17 flounders 
were examined, by far the greater number of parasites obtained were 
found in the intestines of two or three of the hosts. 

The following notes on color, etc., were made from observations on 
lot 13. from P. america nus: Color in general light orange-yellow; many, 
cream-yellow merging into light orange-yellow, with one or two spots 
of orange. In the lot of 116 Echinorhynchi three or four were a l.ight 
lemon-~~enow, one greenish-yellow, and one orange-yellow; one light 
orange in front, posterior half cream-color. Some were plump, alHl ' 
others were flat, thin, and flaccid. Some were cnrled up and transversely 
wrinkled, others elongated and straight. Some of the straight, flat, 
thin ones marked with transverse opaque blotches. 

Upon being placed in fresh water for a short time these worms be­
came distended,* while the color changed to light-cream, with a faint 
tinge of orange or lemon-yellow. One specimen, which in sea water 
was cylindrical and measured 20mm, after lying in fresh water for 1 
hour rueasured 4Smm, and 55mm in 1~ hours more. .Another, which in 
sea water was flat and thin and 26mm in length, after being in fresh water 
for 1 hour measured 30mm in length, otherwise but little changed except 
that it was plumper and the proboscis, which at first was retracted, 
afterwards protruded obliquely. A straight, tuiu, and flat specimen, 
25mm iu length, was placed in Perenyi's fluid. In llalf a. minute it 
shrunk to 12mm, and was rather plump, rugose, and bluish-white in 

.. U, S, F. C. Report for 1886, page 508, plate v, figs. 10, 11. 
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color. Specimens transferred from fresh water to Perenyi's :fluid si1f- · 
fered no change except to assume a bluish-white color. A plump spe~imen 
transferred from sea water to Perenyi's fluid showed no change except 
loss of colm·. A flat, thin specimen, 35mm in length, transferred from 
sea water to 50 per cent. alcohol, shrunk to 19mm, became plump, rugose, 
}ost color slowly. A :flat, thin specimen, 25mm in 1eugth, transferred from 
sea water to chromic acid 1 per cent., changed its shape ''ery slowly, and 
was rather active and uneasy for some time; in 15 minutes it had con­
tracted to about 20mm. A specimen 3onuu in length, transferred from 
fresh water to chromic aei<l ·~ per cent., suffered scarcely any cllange. 

It can be seen Yery easily from the foregoing that alcoholic speci­
mens vary in their proportions according to the manner in which they 
have been preserved. 

Some observations were matle, by means of trans,~erse and longi­
tudinal sections, on the structure of the body wall of tllis species. It 
is not within the purpose of these notes, however, to enter into a dis­
cussion of the details of structure. The few sketclles which I have 
appended, with their accompanying explanations, will give a good gen­
eral idea of the arrangement of the various layers of the body wall. 
Saefftigen's excellent paper (Zu1· Organisati01~ der Echinorhynchen)• 
leaves nothing to be added to a knowledge of tlle orgauization of the 
Echinorbynchi, except after the most painstaking and exhaustive ana­
tomical research. 

In addition to the foregoing specimens, all of wlJich were obtained 
from the alimentary canal of their respeetive hosts, I ha,Te, on two dif­
ferent occasions, met with young Echinorhynchi in the body cavity of 
the scup (Stenotomus chrysops), which appear to be the young of .E. acus. 

On August 30, 1887, eight ~cup were examined; the only parasites 
found were two small Oestod cysts and a single male Echinorhynchus, 
all in the peritoneum. The Echinorhynchus, although found in the 
body cavity instead of in the alimentary tract, and smaller than mature 
forms, is not immature in structure. The genitalia are perfectly dm·el­
oped. Each testis is about 0.7mrn long and 0.26mm broad. Tl1e prostate 
glands, seminal vesicle, etc., make a moniliform cha1n of six bodies as 
in the adult E. aml-s. The burRa was inverted but became quite evi-

1 

deut when the specimen was placed iu glycerine. The shape of th~ 
proboscis and the shape and disposition of the hooks agree with E. acus. 
The hooks are, howeYcr, nearly one-third smaller. The. neck i8 short, 
conical, and unarmed; the body transv<.'rsely roughened with irregular 
folds; proboscis slightly inclined to one side; color translucent bluh;h 
white with reflected light, yellowish with transmitted light. The speci­
men became somewhat longer and more slender after it was placed in 
alcohol. Length in alcohol, 6mm; greatest diameter, 0.5mm; length of 

.. Morvhol. .Jahrb., 1884. 
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. proboscis sheath, o.8mm; diameter of sheath, 0.22mm; diameter of probos­
cis, o.2mm; length of hooks, 0.046mm. 

On September 6, 1887, I examined ten or twelve specimens of scup. 
The entozoa found were a few Nematods and Cestod cysts and one 
female Echinorhynchus~ all in the body cavit.r, attached to the p~ritoneum 
where they were surrounded by a thin membranous covering. 

The specimen is about 7mm in length and .4mm in diameter .. The body 
cavity is filled with globular masses not yet differentiated into ova. 
The outline of the proboscis and the arrangement and number of the 
hooks correspond with E. acus. There is, however, this peculiarity: 
the hooks are surrounded at the base by a raised collar somewhat as in 
E. theoatus. 

ECHINORHYNCHUS THECATUS1 Sp. DOV. 

[Plate n, figs. 12-22.] 

The following description is based on alcoholic specimens collected by 
Prof. S. E. Meek, at Fulton Market, New York, and ·received by me 
October 20, 1886. There were eighty-seven specimens in the lot, the 
longest females about 20miP in length, the shortest males about 5mnr. 

Body cylindrical, usually arcuate, smooth, tapering slightly for a 
short distance at anterior end, but little tapering posteriorly, sometimes .. 
slightly enlarged and rounded at posterior end. Neck short, conical, 
unarmed. Proboscis fusiform, often oblique to axis of body, with about 
twelve series of hooks, about six visible on a. side m a siugle spiral. 
Ventral hooks strongly recurved; dorsal, arcuate, all becoming smaller 
near base of proboscis. Each book surrounded by a thin, transparent 
sheath, which incloses the base and about half the length of the 
book. Proboscis sheath longer than proboscis. Lemnisci \'ery long, 
slender, reaching to the second testis in tile male, but often doubled on 
themselves. Testes two, median, contiguous, followed by a botryoidal 
mass of about six prostatic sacs. These are succeeded by a large 
ejaculatory duct. The bursa was retracted in all cases, but c-ould be 
plainly seen through the walls of the body. 

Tile following measurements of two alcoholic specimens, a male and 
female, slightly compressed, are ~iven for purposes of comparison: 

--- - -~ - - ----- - -i 
Measurements. 

Length .................................................... . 
Diameter of body, anterior ........................... ..... . 
Greatest diameter ...................... - .................. . 
Diameter near posterior end ............................... . 
Length of neck ............................................ . 
Diameter of proboscis, apex ............................... . 
Diameter of proboscis, middle ............................. . 
Diameter of proboscis, base ................................ . 

t!~i~~ ~~ ~~~~~l~~i_s_: :::::::::::::::::: :~~ ~ ~::: ::::::::::::: 
Diameter of sheath ..•. .......... ·-···· .................... . 
Length of lemniscus ...................................... .. 
Diameter of lemniscus ..................................... . 

mn~. 

18.00 
0. 60 
1. 40 
0. !JO 
0. 26 
0. 20 
0. 30 
o.:w 
l. 00 
2. 45 
0. 38 
5. 00 
0.08 

1//,))'l., 

12.00 
0. 60 
1. 30 
0. 54 
0. 26 
0. 22 
0. 30 
o. 23 
0. 80 
1. 90 
0. 36 
4. 20 
0. 08 
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Length of one of larger hooks, 0.066mm; breadth at base, 0.026mm; 
length of chitinous (1) sheath, 0.036mm; breadth of same at outer extrem­
ity, 0.027mm; length of ova, 0.097 111m; breadth 0.019mm. 

Two lots of these Echinorhynchi were received, one containing 87 
and the other 4 specimens. The first lot was from the stomach and 
intestine, the second from peritoneum and ovaries of their host. 

Habitat: Roccus americanus, Long Island shore; collectetl. by Mr. S. 
E. 1\feek, Fulton Market, New York, October, 1886. 

ECHINORHYNCHUS ATTENUATUS sp. uov. 

[Plate 111, figt~. 2:3 to 30. j 

The following account is based on a few alcoholic specimens given 
me by Dr. B. Sharp. They were obtained from the intestine of a stur­
geon (Acipenser brevirostris), Wood's Roll, Massachusetts, July, 1889. 
The specimens were said to have been numerous in the host. As no 
color notes were recorded they were probably whitish or yellowish 
white, the color most common in the entozoa. The females are about 
25mm, the males 12mm in length; habit of body slender; greatest diam­
eter near anterior end, attenuate posteriorly, slightly so anteriorly; 
frequently swollen on dorsal side at thickest place; body smooth, but 
sometimes with undulatin~ outline, arising from a knotted appearance 
of the body; neck very short, conical; proboscis cylindrical, implau ted 
somewhat obliquely; hooks of proboscis rather small and slender, 
deeply immersed in the tissues of the proboscis, strongly recurved, 
basal supports broad resembling those of E. acus but not so massive; 
about fourteen spiral series of hooks, ten or twelve visible on a side; 
lemnisci not seen satisfactorily, but apparently slender and a very little 
longer than the proboscis sheath; testes long, elliptical, distant from 
each other about the length of one, and the same from the anterior ot 
the prostate glands. The latter are six in number, making a moniliform 
chain much as in E. acus. Copulatory bursa not seen extended but evi­
dent in specimens made transparent. 

The dimensions of a female specimen were: Length, 20mm; greatest 
breadth, 1. 75mm; breadth at anterior end, 0.6mm; at posterior end, 0.5mm; 
length of proboscis, 0.8mm; diameter, 0.32mm; length of neck, 0.16mm; 
length of sheath, 1.5mm. The maximum length of the specimens sub­
mitted to me was 32mm. 

The character of the hooks is shown in the sketches appended to this 
report. 

Longitudinal sections through the tumid anterior portion of one of 
these Echinorhynchi show that the space occupied elsewhere by the 
subcutaneous vascular layer of the body wall is here enlarged into a 
cavity filled by a fine granular homogeneous substance. The nerve gan­
glion is situated a little in front of the middle of the proboscis sheath. 

H. Mis. 27 4--34 
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ECHINOHHYNCHUS PlUSTIS Rutlolphi. 

[Plate IV, figs. 31 to 38.] 

Rudolphi, Eutoz. Hist., n, 299; Synopsis, 75,333,672. WestrumlJ, Acanthoceph., 
:3~. Dujardin, Hist. Nat. des Helminth, 534. E.p1'istis Rud.¥ Wedl., Sitzungl:ib. 
d. kais . .Akad. d. Wissenscb., XVI, 402 and 408, tab. nb, 10. Diesing, Syst. 
Helminth, n, 48; Revision der Rhyng., p. 750. 

For older literature see Dies. Syst. Helm. Compare also E. latcralis Molin, 
Sitzungsb., d. kais., Akad. d. Wissensch., XXXIII, 295; Denkscbr. d. k. 
Akad., XIX, p. 269, tab. VIII, fig. 13. 

The description of this species, as quoted by Dujardin from Ru­
dolphi, is .as follows; 

Body red or roseate, filiform ; length, from 18 to 76tum; l>readtu, 
1.12mm (Rud. Entoz.), or 0.56mm (Rud. Synops.), cylindrical, a little 
swollen at some distance from the proboscis, and armed in front with 
a dozen rows of hooks, which are reddish, oblique, thick, and trian­
gular, with a length of 6. 75mm in a specimen of 76mm. Proboscis linear, 
straight, white, 2.25mm in length, armed with thirty to forty transverse 
rows of hooks; neck, none. 

Three lots of Echinorhynchi, two from a silver gar ( Tylosurus carib­
bwus) and one from Lobotes· surinamensis~ have given rise to much per­
plexity in attempting their identification. Two well-marked forms are 
represented, which, however, Lave many characters in common with 
each. other as well as with E. pristis Rud. and E. lateralis .Molin. 
Three of these specimens agree sufficiently well with E. pristis to allow 
of tl1eir being placed, at least provisionally, under that species. The 
others from Tylosurus and those from Lobotes I have referred to the 
variety tenuicornis. 

There is au element of doubt in this disposition of the specimens from 
the gar, which the following statement of fact will make plain. The 
two lots were from the same individual host. One lot, comprising three 
females and one male, was found iu the intestine; the other, comprising 
two females and five males, was found in the rectum. The males of the 
two lots are plainly specifically identical. One of the females of the 
second lot has lost the proboscis aud can not be compared with the 
others satisfactorily. The three females belonging to the first lot have 
long, slender, and moderately clavate proboscides, which are armed 
with about forty transverse spiral series of books, of whicn twelve or 
more may be seen in a single spiral on one side. .All of the other spec­
imens, including the males of both lots and the one female of the second 
lot, hav~ smaller linear proboscides, which are armed with about twenty 
transver~e spiral series of hooks, about six visible on a side in each 
spiral. The specimens from Lobotes agree closely with the latter form. 

One of the females, which I have referred to E. pristis, yielded ti.Je 
following measurements while Jiving; the specimen was slightly com- . 
pressed: Length, 12mm; length of proboscis, 2.60mm; diarnP-ter of probos· 
cis, apex 0.4Qmm, base 0.26mm; length of neck, 0.4omm; diameter of neck in 
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front, 0.3owm; diameter of body, anterior, 0.46wm; greatest diameter of 
body, 0.8onun; diameter near posterior enu, 0.24llllll; length of proboscis 
sheath, 4mm. 

In this specimen tllere are about forty spiral series of hooks on the 
proboscis, twelve to fourteen hooks visible in a single spiral, and about 
twelve longitudinal rows visible on a side. These hooks are, for the 
most part, rather stout, sharply recurved and appressed, 0.05nun in 
length near middle of proboscis, and O.OSmm near the apex. On tl1e 
dorsal side of the proboscis the hooks are smaller than the are on the 
ventral, and arcuate. There is a single circle of prominent arcuate 
hooks at the base of the proboscis, surrounding it somewhat like a 
spiny collar. These measure O.osmm in length. In front of the widest 
part of the body there are a few sagittate or triangular spines scat­
tered rather sparsely over the surface. The length· of the longest of 
these is about 0.08mm, the breadth 0.04mm. The proboscis in the alco­
holic specimen is reflected nearly at right angles to the body and but 
slightly curved. The body is gently arcuate, with very numerous and 
uniform corrugations. The outline is linear, gently tapering poste­
riorly. The posterior end is oblique, narrowing abruptly, with the genital 
aperture about 0.016mm from the end. The greatest breadth of the body 
is fouud about 2mm back of the base of the proboscis. The neck is 
smooth, short, and couical. The length of the proboscis sheath in an 
alcoholic specimen was found to be over 5mm, The lemnisci appear to 
be about the same length as the sheath. The ova measure 0.06mm in 
length in alcoholic specimens. 

The specimens while living were faintly tinged with orange, and one 
of them bad a bright yellow patch adhering like a cap to the posterior 
eud. ThE:5 maximum length of the alcoholic specimens is 20mm, 

Habitat: Tylosurus caribbceus, intestine, Wood's Holl, Massachusetts, 
July 27, 1886. 

Variety TENUICORNIS. 

[Plate IV, figs. 39-41, and. Plate v, figs. 4:.!-53.] 

The specimens which I have referred to this variety are five males and 
one female from the rectum of Tylosurus caribbccus, and one female aud 
one male from the intestines of Lobotes surinamensis. The variety is 
based ou the cllaracter of the proboscis, which is provided with about 
half as many hooks as that of E. pristis. 

The following measurements were made ou living specimens: 

:Measurement8. 

Length ........•.••....•.......... 
Length ot proboi:!Citi ........•..... 
Length of 11eck ..•.............•.. 
Diameter of body, anterior ....... . 
Greatest diameter of body ....... . 
Diameter near posterior end .... . 
Length of prolJO>!('i>l Hhl'al h ..... . 

<? 0 0 

I 
No. 1 I No. 2 No. 3 

mm. mm. mm. 
11. 60 7.40 10.20 
]. 40 1. 40 1. 70 
0. 26 0. 2-1 0. 10 
0. 34 0. :lO 0. 2!l 
0, 66 I 0. 64 • 0, 57 
0. 2G 0. 28 0. 24 
2.20 2.00~ 



532 REPORT OF COMMISSIONER OF FIHH .AND FISIIERIES. 

Nos. 1 aud 2 are from Tylosu.1"ttS; No. 3 i8 from Lobotes. 
No.2 is the single female individual whose proboscis agrees with those 

of the male specimens. There are about twenty spiral series of books. 
The hooks on the dorsal side are about 0.04mm, and those on the ventral 
about 0.07mm in length. About seven books can be counted in each 
spiral on a side. The hooks agree closely in form and nearly in size, 
though not in number, with those of the first group. The anterior part 
of the body is armefl with a few scattering sagittate or triangular 
spines, as i the others. The genital aperture of No.1, as in those typ­
ical of the species, is a short distance from the posterior end, and appears 
to be stellate. This latter feature is one of the specific characters of 
.M.olin's E. lateralis. It was not observed in the others. 

The males are smaller than the females. The two testes are oblong­
elliptical. Iu one specimen they measured 0.9mm and 0. 7mm in length, 
respectively, the anterior being the longer. The diameter of each was 
about 0.36mm. The testes lie close together, one following the other, 
and are succeeded by the vollNll,inous prostate glands and seminal 
receptacle. All these organs have a rich golden-brown color in the 
alcoholic specimens. 

In the preserved specimens the bodies of the males are strongly 
arcuate, and the proboscides have a tendency to assume the shape of 
an interrogation point. As in the females, the anterior pa£"t of thebody 
for a distance of 1 or 2 millimetres is armed with a few sagittate or 
triangular spines. 

Two of the specimens f.rom Tylosurus were bright orang~-red in life, 
and the others were faintly tinged with orange. The red color appeared 
to be due to red globules in the fluid contents of the subcutaneous 
vascular system. 

The lemnisci are at least as long as the proboscis sheath; in some of 
the males they are longer. 

The length of the female specimeu from Lobotes was 13mm in life; 
length of proboscis, 1.24llllll ; length of longest hooks, 0.08llllll; length of 
proboscis sheath, 3mm; length of sagittate spines on anterior part of 
body, O.Osmm. The color of the female from Lobntes was yellowish-white. 
At the distance of 1.4mm from the neck on the dorsal side there was an 
oval, orange-colored spot; 0.08mm in diameter. The proboscis and an­
terior fourth of the body of the male was bluish-white; from the base 
of the probosci8 sheath to the middle of the body, pinkish-white; from 
the middle of the body to the posterior fourth, greenish-yellow; the pos­
terior fourth, canary-yellow. 

Habitat: Tylosltrus caribbm'll!s, rectum, Wood's Roll, Massachusetts, 
July 27, 1886; Lobotes surinamensis, Newport, Rhode Island, August 
3, 1887. 
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EGHINORIIY~CUU:-; INCHAt'i-;ATlTS Moli11. 

[Plate vr, tigs. 54 to 6tla. I 

Molin, Sitzungsber. d. k. Akad. XXXIII, page 294; Denkschr. d. k. Akad. xrx, 
pages 260-262, tab. VIII, fig. 1. 

Some immature specimens, two from the peritoneum of the angler 
(Lophius piscatorius), several from the peritoneum of the common floun, 
uer (Paralichthys dentatu.s), and one from the peritoneum of the bluefish 
(Pmnatomus saltatr·ix), appear to be the young· of this species. 

Tile specimens from £ophius are broadly fusiform. The prob~cis is 
stout, thickened near the base, from which point it tapers gradually 
towards the apex aiHl abruptly towards the base. The hooks near the 
base are slender, falcate, pointed; near the middle becomiug abruptly 
much larg·er, broader, all(l thicker, more strongly recurved aml provided 
with elongated basal supports, as long or even longer tllan the hooks 
themselves; towards the apex the hooks are like. the median hooks in 
s~ape but not quite so large. There are about ten spiral series of 
hooks, the five basal series small, the remainder large. About seven 
hooks can be seen on a side in a single spiral. Sheath two and a half 
times length of proboscis. Neck conical, smooth. Body behind neck 
inflated, when compressecl somewhat rhomboidal, for a distance which 
is a little greater than the length of the sheath. In one of the speci­
mens this part of the body was-thickly covered with small spines. In 
the other specimens the spines '~ere absent, evidently because the epi­
dermis which bears them had been stripped off. Behind the inflated 
portion the body is cylindrical. The cylindrical part is somewllat less 
than one-half the entire length of the specimen, and its i·otmded ex-
tremity is armed with very small sagittate spines. , 

One of the specimens was evidently a y'oung male. In the posterior, 
cylindrical part of the body, one of the testes has made its appearance 
a short distance back of the sheath, and wllat appears to be tile other 
near the posterior end. of the body. These rndimentary genitalia lie 
surrounded by large undifferentiated nucleated cells, inclosed in a sus­
pensory ligament, which is attached to the base of the proboscis sheath. 
Two large masses of nucleated cells were observed lying one on each 
side of the sheath and occupying the place of lemnisci. These nucleated 
cells range from 0.02mm to 0.06lllm in diameter. In one of the specimens 
the proboscis was partly inverted; the posterior end was also partly 
inverted; the genitalia in this specimen were rudimentary mul appeared 
to be tllose of a female. 

A small Echinorllyuchus was found in the peritoneum of a bluefish, 
which I have likewise referred to this species. The proboscis was in­
vaginated, but the outline of the hooks was distinct. There were about 
five Reries of relatively small, slender hooks at the base of the proboscis, 
with variously forking basal supports. (Figs. 69 and 6fkt.) These were 
followetl immeaiately hy very larg-e median hooks, beeoming· a little 
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smaller toward the apex of the proboscis. The anterior part of the body 
was . covered with scale-like spines, each with a midrib somewhat like 
that of a small leaf. Length of slender basal books, 0.08mm; length of 
large median hooks, about 0.13mm; length of fusiform proboscis, tmm; 
length of sheath, 2mm; length of dermal spines, 0.036mm. 

One of the specimens from the "angler" gave the following measure. 
ments while living: Length, 5mm; length of proboscis, 0.8mm; diameter 
of proboscis at base, 0.2Smm; near base, at widest part, 0.34mm; at apex, 
0.22mm; length of proboscis sheath, 2mm; diameter of inflated part of 
body, com pressed, 1.;mm; diameter of posterior part, 0.6mm; length of 
cylin I'icai part of body, 1.88mm; length of largest hooks, 0.1mm; length 
of dermal spines, 0.035mm; length of caudal spines, 0.027mm. 

The shape of the proboscis is similar to that of E. proteus, but the 
median hooks are larger and the extremities of their basal supports 
not forked. There is also a more abrupt transition from the smaller 
basal to the larger median hooks than is the· case in E. proteus. 

These specimens agree closely with E. incrassatus, the principal dif. 
ference being the presence of spines on the body. The spinose epidermis, 
characteristic of many immature forms of Echinorhynchi, seems to be 
frequently lost in the adult, and too much importance, therefore, should 
not be given to it as a specific character, when immature forms alone 
are under consideration. 

Habitat: Lophius piscatorius, peritoneum, July 31, 1885; Pctralichthys 
tlentatus, J nly 6, and Pomatornu.s saUatrix, July 26, lt$89, )V ooc:l's H oil, 
Massachusetts. 

ECHINORHYNCHUS AGILIS Rmlolphi. 

[Pl. VII, figs. 70 to 72. J 

U.S. :F. C. Hept. 18A6, pp. 490-492, pl. v, figs. 1 to 6. 

In the report cited above I have noted the occurrence of this para. 
site in the common eel (Anguilla rostrata) intestine and in the dusky 
shark ( Oarcharhinus obscurus) stomach. 

On October 20, 1886, I received from Prof. S. E. Meek, then employed 
in the biological. laboratory of Mr. E. G. Blackford, at Fulton Market, 
New York, five specimens of this Echinorhynchus from the intestines 
of the white perch (Roccus amer·icanus), associated with E. thecatus. The 
males in this lot are about Gmm and the females about 8111111 in length. 

ECHINORHYNCHUS SERRANI. 

[Plate vn, figs. 73 to 79.] 

The following description is based on a sin~le immature specimen 
from the peritoneum of the sea bass (Serranus atrarius): 

Body linear, gradually attenuate posteriorly, more abruptly atten­
uate anteriorly. Proboscis with seven or eight hooks Yisible in single 
spiral on one side, sixteen in longitudinal Reries. Hooks large, espe-
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cially the median and anterior ones, which are broad, stout, and strongly 
recurved, with broad basal supports as long, or even lmtger, than the 
hool\:. Basal hooks more slender than median and anterior hooks, not 
so sharply recnrved, and with shorter or, in sonw, with bifurcating basal 
supports (fig. 76). Length of longest books about0.116mm. Sheath twice 
the length of proboscis; lemnisci slender, not so long as the sheath. 

).1easuremen ts. 

I 
~~;!d~~e~r~!\d"~~i:P~~i.·.·_-.-.-.-:.-.-.-.-.·.·_·: .-.·.·:::::: :: ::: ::::: :.- · ::: 
Length of proboscis (estimated) ......... . .............. . .. . .. 
Length of sheath .................................. ..... . . ... . 

Millimetre!'!. 

14.00 
1. 08 
1. 20 
2. 40 

The anterior part of the body as far back as the base of the pro­
boscis sheath was thickly beset with flat, appressed, scale-like spineR. 
The thin membranous investment which bore these spines co\ered the 
entire body. It was partly remo\ed. during the examination of the 
specimen. From the manner in which it separated from the cuticle of 
tbe specimen I am inclined to interpret it as a character which is inci­
dental to the encysted condition of the worm, and not to be regarded 
as an adult characteristic. The specimen is immature, but appears to 
be a female. 

Habitat: Serranu.r; rtf'ra-ri'lts, peritoneum, ·wood's Roll, 1\fas~mchusetts, 
Septem her 3, 1885. 

ECHINORHYNCHUS SAGITTIFlm Linton. 

[Plate VII, fig. 80.] 

U. S. F. C. Rept. 1886, pages 49~-496, plato vr, figs. 1 and 2. 

The following captures of this parasite have been made since the 
report cited above was submitted. 

Date. 

July 31l, 1886 
Aug. 10, 1887 
Sept. 2, 1887 
July 6,1889 
July 10, 1889 
• Tuly 9, 1'l89 
July 10, 1889 
July 15, 1889 
J ul.v 10, 1889 
Julv 26, 1889 
July 30, 1889 
Aug. 19, 1889 

~~-i~~- 1 rhynchi. 
Name of host. 

1 i Cyno!'lcion regale. 
2 Parali<'hthys dentatm-1. 
7 Do. 

25 Do. 
15 Do . 
1 Powatomus saltatrix. 
1 llo. 
4 Do. 
1 Cynosoion regale. 
1 Pomatomus saltatrix. 
1 Serranns atrarin:>. 
2 _I C 5 noscion regale. 

These specimens were all found in the body cavities of their hoRts;, 
commonly in the mesentery and always inclosed in a thiu, tram;;parent 
membranous envelope. In some of the smaller specimens the rowR of 
the spines on the body are poorly developed, but in all the larger spec­
imens there are about twenty trans\erRe rowR of sagittate spines. 
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In fig·. 80 a -view of a longitudinal section of the body at the base of 
the proboscis sheath is given. The most obvious difference between 
these sections and those of adult Echinorhynchi appears to be the ab­
sence of distinct canals in the subcuticular layer. 

ECHINORHYNCHUS CARCHARI.lE. 

[Plate VII, figs. 81 and 82. Plate VIII, figs. 8:3 and 84.] 

Proboscis with about ten hooks -visible on a side in a single trans­
verse row, following· one of the spirals, and about fourteen in longitu­
dinal series. Hooks rather long, stout, sharp, strongly recurved, with 
bases as long as the spinous part. Neck conical, unarmed, nearly as 
long as proboscis. Sheath about twice as long as proboscis; lemnisci 
about two-thirds the length of the proboscis. Body linear, tapering 
very gradually from about the middle to the posterior end, and Rlightly 
tapering near the anterior end. 

This description is based on a single specimen. The Echinorhynchus 
was not noticed at the time of collecting, but was found afterwards in a 
vial in which cysts from the walls of the stomach and intestine of a 
sand shark (Oarcharias littoralis) had been placed. 

The proboscis was retracted. and partly inverted so that neither the 
number and ~rangement of hooks nor the outline of the proboscis could 
be made out with certainty. Tile surface of the specimen in glycerine 
appears crackled or mottled, a feature which is apparently due to the 
subcutaneous, reticulated vascular system. The specimen is a female 
and c0ntains numerous fusiform embyros scattered through the body 
cavity along with several oval, granular bodies (fi~. 84). At the pos­
terior end of the bod,y the uterus persists ?Js a narrow oviduct which 
is packed with fusiform embryos (fig. 83). 

The following measurements are taken from the specimen in glycerine 
slightly compressed. 

Measuremen t3. 

Length .....•..........................•............... ···· ·· 
Length of neck ..............................•................ 
Length of proboscis . . . . . . . . . . . . . ........................... . 
Diameter of proboscis at base ............................... . 

t:~~~~ ~f ~t~!~ht. ~1~-~~~ ~ ~:::::::: :::::: :::::: :::::: :: ~ ~ ~::: :: 
~!~~;:~e~t?fe~:i~~~l~ :::::::::::: ~:: ::::::::::::::: ~: ::::::::: · 
.Breadth of lemniscus .............. --- -· ... -.- ··-- .. -----· ... . 
Diameter of body, anterior end····--···-····-·····-·-···-··· 
Diameter of body, posterior end .. _ ... __ . _ .. _ ...•............ . 

~f~!\Y~.t:i~~l~~
0

o~/~~~~:: ~:::::::: ::::::::::::::::::::::::: 

Millimetres. 

22.00 
. ~0 
. 80 
. 30 
• OG 

LGO 
• 3G 

1. 00 
.40 

1. 00 
1. ( 0 
1. 70 

Diameters of oval granular bodies . __ ... _ ..•..•...••. - ........ ~ 

. 07 

. 02 

. 09 

.06 

The specimen may come from the intestinal tract, although, if such 
is the case, I can scarcely see how it could have been overlooked. .At 
the time of collecting I have always carefully separated those entozoa 
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which occur in the alimentary tract from those which are encysted or 
in the body cavity. The fact that the worm contains the characteristic 
fusiform embryos of tbe order points to but one conclusion, that if 
it was encysted it must have migrated from the alimentary tract to its 
place of lodgment. 

The specimen bears some resemblance to E. acus, but on account of 
the smaller number of hooks, the evident neck, apd the outline of the 
anterior part of the body, I have decided to refer it to a new species. 

Habitat: Oarcharia.s littoralis, Wood's Boll, Massachusetts, August 
2, 1886. 

ECHINORHYNCHUS PROTEUS ViTestrnmb. 

[Plate VIII, figs. 8G to 88. J 

U.S. F. C. Rept. 1886, pp. 496,497; plate VI, figs. 3 to 5. A. Smfftigen, Morpho]. 
Jahrb, 1884; plates III to v, anatomy. Carl Baltzer, Arch. f. Nat., 1880, r; 
plates I and II. 

Since the paper cited above was handed in for publication I have 
obtained this parasite on the following occasions. The host in each 
case was the striped bass (Roccus lineat~ts): 

No. I Date. Number of Number of Echi-
fish examined. norhynchi obtained. 

----------

1 A ng. 12, 1886 One............. One. 
2 Aug. 18, 1886 One............. Three. 
3 Aug. 31,1886 One ............. Five. 
4 .July 13,1887 One ............. Three. 
5 Aug.18, 1887 One ............. Eight hundred. 
6 .July 10, 18F9 One............. One. 
7 Aug. 3,1889 Three ........... Numerous in each. 
8 Aug.14, 1889 Seven ........... Sev£~ral in each. 

I have also had sent to me for identification by the U. S. Fish Com­
mission two lots of E. proteus from R. lineatus, collected by Prof. S. E. 
Meek at Fulton Market, New York. The fish came from the coast of 
southern New England. 

On July 15, 1889, I examined the viscera of eighteen sqneteague 
( Oynoscion regale), in the intestine of one of which were two specimens 
of E. proteus. The heads were imbedded in the intestinal walls. The 
color of the body was a pale rusty yellow. 

These parasites were found in the rectum of their hosts. In the 
majority of instances they had penetrated the muscular walls of the 
intestine, and the proboscides, protruding into the body cavity, had 
become the nuclei of cysts covered with a connective tissue layer, over­
laid by a fold of the peritoneum, and containing a yellowish-brown, 
waxy secretion. 

The adult of this form is readily recognized by its fusiform yellow or 
orange-colored body, slender filiform neck, surmounted by a thin mem­
branous bulla. 

• 
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The following details were taken from specimens belonging to lot 
No. 5, collected August 18, 1887: 

One of the largest females afforded in alcohol the following measure­
ments: Length of body, 18mm; neck, 5mm; proboscis, 1 mm; entire length, 
25mm; diameter of body, anterior, 2mm; diameter of neck, 0.34111111

; 

diameter of bulla, 1.6mm; diameter of inner core of neck, modified pro­
boscis sheath, O.~ml~l; length of ovum, 0.08111111

; breadth, 0.011mm. 
A few males were 'observed, each with bursa everted, aud with the 

slender neck expanding at the apex into an elliptical head filled with 
granular material (fig. 88). The length of the:se males was about 6tmu, 
Other males were found which bad the normal shape of the species; 
body straight, long-fusiform; neck slender, cylindrical, expanding into 
a thin- walled bulla immediately behind the proboscis. 

The length of one of the mnles was 16mm; testes 0.6 to 0.7mm in length, 
0,2()mm in width. 

The proboscis in this species is, when fully everted, somewhat fusi­
form, cylindrical at base, swollen in front of middle. A typical pr~boscis 
had the following dimensions: Length, Imm; diameter at base, 0.27~11111 ; 

di~,meter in front of middle point, 0.33mm; diameter at apex, 0.13111 m, 

The books on the swollen part of the proboscis and towards the apex 
are stout, with a long bifid basal support. Behind the swollen part 
the hooks are more slender, conical, arcuate, with short bifid base. 

A'young male Ecbinorbyncbm~, which I take to be E. proteus, was 
found in the peritoneum of Paralichthys dentatus, Wood's Boll, Sef>tem­
ber 2, 1887. 

The proboscis was partially inverted. The books near the base, 
slender, slightly recurved, with bifid basal supports; those near the apex, 
broader, more abruptly recunred, basal supports also bifid. Proboscis 
sheath, long, slender, linear, rounded and slightly swollen posteriorly, 
enlarging slightly a short distance from &nterior end. Lemnisci short, 
inserted near the base of the proboscis sheath. Anterior part of the 
body constricted, somewhat inflated near the proboscis, but not globular 
as in adult. 

Length, 6.25mm; length of proboscis, about 0.74mm, 0.46mm of which 
is inverted; length of sheath, 2.6rnm ; length of tegtis, 0.3mm. 

The elongated proboscis sheath of this young specimen suggests the 
anterior part of the adult, which, after it is imbedded in the tissues of 
the host, becomes reduced to a filiform neck in which the sheath forms 
a central core. • 
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EXPLANATION OF PLATES. 

PLATE J. 

Echinorhynclws aCits,· Rudolpbi. 

FIG. 1. Specimen from Prionotus e1•olans; portion of proboscis magni fieil abont 200 
<lia meterH. 

l<~IG. 2. Po:.teriot· end of male, lateral view of bnrsa, X 24. 
FIG.~. Terminal view of bursa, X 24. 
FIG. 4. a, Ovarian mass, and b, ovum of a specimen from Psenclopleuronecte.q ameri-

canus; X 200. 
FIG. 5. Embryos from same, X 200. 
l<'IG. 6. Hooks from proboscis, from same, X about 200 diameters. 
FIG. 7. Hooks from proboscis of specimen from 1l-Ielanogmm1nwJ mglefinus, X 200. 
PIG. 8. a, Ovum; b, embryo from same; X 200. 
~"'IG. 9. Longitudinal section of proboscis sheath of specimen from P. americanns; 

a, outer muscular wall; b, inner nmscnlar wall; c, nerve ganglion. The 
ganglion is sitnated a little back of the middle of the proboscis sheath; 
specimen killed with osmic acid, and stained with Bomer's hmmatox:ylon; 
X 223. 

FIG. 10. Transverse section of body wall; a, layer of longitntlinal muscle fibers; b, 
la~ver of circular mnscle fibers; c, longitudinal canals of the subcnticula; 
c',j, granular and fibrous layers of the snbcnticula; g, vascular radia.l 
layer of tbe subcuticula; h, unclei of the vascular layer; osmic acid an<l 
borax carmine preparation; X abont :~00 diameters. 

FIG. 11. Transverse section through proboscis sheath and lemnisci, with two portions 
of the borly wall. The difference in thickness in different parts of the 
circumference of the same section, here shown, is characteristic of the 
anterior region of the body. a, a, longitudinal muscle layer, enveloping 
the lemnisci ( e, e) an1l forming the mantle of t,he lemnisci; b, outer, n.ntl c, 
muer muscular wall of the proboscis sheath; d, retractor muscle of t,he 
proboscis; e, e, mantle of the lemnisci, j,f, lemnisci; g, g, longitndinal 
canals of the lemnisci; h, h, longitudinal canals of the subeuticula; i, i, 
longitudinal muscle layer of the body wall; k, k, circul:tr muscle layer; 
l, l, vascular (radial muscle) layer of subcnticula; n~, 1n, cuticle; n, n, o, o, 
granular and fibrous layers of subcuticnla. There are both ~ircular a.nu 
longitudinal fibers in these layers; osmic acid and Czoker's cochineal 
preparation ; X about 375 diameters. 

For longituclinal section of body wall and nerve ganglion see plate VIII, figs. 
89 and HO. 

Sketches by the author. 

PLATE II. 

Echinm·hynchus thecatus, sp. nov. 

FIG. 12. Optical section of a male specimen, renderetl transparent by potassic hy­
drate, X about '27 diameters; a, sheath; b, b, b, lemnisci; c, retractor 
muscles of sheath; d, d, testes; e, prostatic glands; j, va'3 deferens; g, 
ejaculatory duct; h, bursa. 

FIG. 13. Proboscis, X about 40 diameters. 
l!'IG. 14. a, sheath, and b, b, lemnisci isolated, X about 14 diameters. 
PIG. 15. View of lateral longitudinal subcutaneous vessel with its immediate 

branches. Specimen treated with potassic hydrate. 
FIG. 16. Hook with theca after lying 18 hours in a strong solution of potassic hydrate, 

X ahont. 200 
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PLATE III. 

Echinorhynchus attenuatus, sp. nov. 

FIG. 23. Optical section of male; specimen in glycerine, X 4t diameters. 
FIG. 24. Anterior portion of proboscis, X auout 200 diameters. 
PrG. 25. Hooks isolated, somewhat more highly magnified. 
FIG. 26. Portion of surface of proboscis treated with potassic hydrate. 
Fro. 27. Longitudinal section of body wall stained with borax carmine, magnified 

about350 diameters; a, cuticle; b, c, granulo-fibrous layers of suocuticula; 
d, vascular layer of su bcuticula; e, circular muscle layer; j, longitudinal 
muscle layer; g, lumen of vessel of vascular layer; h, intra-fascicular 
substance of the longitudinal muscle layer with nucleus. 

FIG. 28. Longitudinal section of anterior tumid portion of body wall, borax carmine 
stain, magnified about ~70 diameters; a, cuticle; b, grannlo-:fibrous lay­
ers of subcuticula; c, vascular layer of subcnticula here reduced to 
small dimensions, its place being occupied by the homogeneous granular 
substance d, which fills the space between the vascular layer and the 
circular muscle layer, and gives rise to the anterior tumiuity character­
istic of this species; e, circular, anuf, longitudinal muscle layers; h, h, 
nuclei oflongitudiual muscle layer. 

FIG. 29. Section, nearly lovgitudinal, posterior extremity of female, borax carmine 
stain, magnified about 210 uiameters; a, cuticle; b, granulo fibrous lay­
ers of subcuticula; c, vascular layer of subcuticula with rauial fibers; 
d, circular muscle layer; e, longitudinal musde layer; f, utems; g, 
inner, and h, onter Ephincter muscle of uterus; i, nucleus of longitudinal 
muscle layer; k, nucleus of outer sphincter muscle of uterus; l, lumen 
of vessel in vascular layer; m, ovarian mass in uody cavity. 

FIG. ~0. Ovarian mass from body cavity, X about 900 diameters. 
Sketches by the author. 

PLATE IV. 

Echinorhynchns prist'is, Rudolphi. 

FIG. 31. Proboscis and anterior part of bouy of female from Tylosunts oaribbams; 
sketch from living specimen, X about 27 diameters. 

FIG. 32. Base of proboscis of same, X about 200 diameters. 
FIG. 33. Median region of proboscis of same, X about 200. 
FtG. :H. Hooks from ventral side of proboscis, anterior end. 
FIG. 35. Dorsal hook near base of proboscis. 
PIG. 36. Ventral hooks near base of proboscis. 
FIG. 37. Hooks from basal circle. 

Figs. 34 to 37 have the same magnifications, viz, about 200. 
FIG. 38. Spine from anterior part of body, X auout 22G diameters. 

Var. tenuicornis. 

PIG. 39. Hooks from proboscis of male fwm Tylosltri(,S ca1·ibbams, X about 200. 
]<'w. 40. Hooks lrom proboscis of female from Lobotes surinamensi!J, X about 200. 
}..,IG. 4l. Portion of proboscis of male from L. surinamensis, X about 200. 

Fig. 31 from sketeh by M. B. Linton, others by author. 
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PLATE v. 

Echi n(jrltyncht< -: ?Jricti8, Ru<lolphi, 

Var. tennispi ,.,;3, 

FIG. 42. Portion of proboscis of female from L. surinamensis, X about 200. 
FIG. 4:3. Hooks from proboscis of male from L. surinmnensis, X 200. 
FIG. 44. Hooks, saree-as Fig. 42, isolated, X about 200. 
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FIG. 45. From same as Fig. 43, X about 200. 
FIG. 46. Spines from anterior part of body of female froro L. snrinarnensis, X about 

200. 
FIG. 47. Same as Fig. 46, but nearer anterior end. 
FIG. 48. Spine from anterior part of body of male from L. surinamensis (see Fig. 50), 

X 200. 
FIG. 49. Spine immediately behind neck (see Fig. 50), X 200. 
FIG. 50. Male from T. caribbreus, X about 27 diameters. (Sketch from life.) 
FIG. 51. Hook from proboscis of same, lateral view, X about 225. 
FIG. 52. Front view of hook, same, X about 200. 
FIG. 53. Portion of proboscis of male from T. caribbreus, X 200. 

Fig. 50 from sketch by M. B. Linton, others by author. 

PLATE VI. 

Echinorhynchus incrassatus, Molin, young. 

.. 

FIG. 54. Young male from peritoneum of Lophius piscatorius, sketches from living 
specimen compressed, X 15. 

FIGs. 55 to 58. Epidermal spines anterior part of body of same, X about 200. Figs. 
5!) and 5tl, front view; Fig. 57, side view of same; Pig. 56, two lateral 
views of same spine, seen in planes at right angles to each other. 

FIG. 59. Caudal spines of same, X 225. 
FIG. 60. Hooks near base of proboscis of same, X 200. 
FIG. t:it. Hooks nt~ar apex of proboscis, front view of same, X 200. 
:FIG. 62. Hooks near middle of proboscis of same, lateral view, X 200. 
PIG. 6:3. Hooks near apex, lateral view, X 200. 
FIG. 64. Nucleated cells ranging from 0.02 to 0.06mm in diameter. These lay in clusters 

near the proboscis sheath, shown by the oval, sha1led patch lying behind 
the proboscis sheath in Fig. 54. 

FIG. 65. Young specimen from peritoneum of Paralichthys dentatus, sketch from alco­
holic specimen, X about ?.7 diameters. 

FIG. 66. Epidermal spines, anterior part of body of specimen from peritoneum of Po­
rnatornus saltat1'ix, X about 200. 

FIGs. 67 to 69a. Hooks from proboscis 'Of same, same enlargement, viz, about 200 
diameters; 67, median; 68, near apex; 69 and 69a, basal. 
Sketches by the author. 
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PLATE VII. 

Echinorhynchus agilis, Rudolphi. 

FIG. 70. Optical section of male, from Roccus amm·icanus, X about 27 diameters. 
FIGs. 71-72. Pig. 71, large Look from proboscis; Fig. 72, embryo of same; X 200. 

Echinorhynchus serrani. 

FIG. 73. Specimen from peritoneum of Serranus atrm·ius, X 6. 
FIG. 74. Anterior of same, X about 16; a, epidermis of anterior end removed and 

turned to one side; b, epidermis still in place; c, proboscis retracted 
within its sheath; d, lemniscus; e, sheath of proboscis. 

FIG. 75. Portion of epidermis, X 200. 
FIGS. 76-79. Hooks from proboscis, same enlargement, viz, about 20(1; 76, basal; 77, 

median and antero-median; 78, apical; 79, basal. 

Echinorhynchus sagittijer, Linton. 

l!"'IG. 80. Longitudinal section of body at base of probqscis sheath, >< about 200. 
Specimen from peritoneum of Paralichthys dentat1ts. Sections made from 
specimen killed with Perenyi's fluid and stained with Grenacher's borax 
carmine; a, outer, b, inner muscular layer of the proboscis sheath; c, 

• nucleus of intra-fascicular substance of retractor muscle of proboscis; 
d, d, cuticle; e, e, outer layers of subcuticu la; f,f, inner layer of subcu­
ticula, wHh radial fibers but no vascular spaces; g, g, circular muscle 
layer; h, h, longitudinal muscle layer; i, i, homogeneons substance 
occupying the body cavity ; k, one of the ventral spines; l, l, ovarian 
masses. 

Echinorhynchus odontaspidis. 

PIG. 81. Anterior end of specimen from Carchat·ias littoralis, X 12; a, a, lemnisci; b, 
invaginated portion of body; c, proboscis retracted within its sheath; 
d, re~ractor muscle of proboscis. 

FIG. 82. Hooks from proboscis, X about 200. 
Sketches by the author. 

r'LATE VIII. 

Echinorhynchus carchariw. 

FIG. 83. Posterior end of individual figured on previous plate, optical section, show­
ing uterus crowded with embryos, somewhat diagrammatic, X 24. 

l<'IG. 84. a, Ovarian mass from body cavity; b, b, embryos; X about 200 diameters. 

Echinorhynchus proteus, Westrumb. 

FIG. 85. Proboscis of specimen from Roccus li1leatus, X about 100 diameters. 
FIG. 8ti. a, b, Hooks from tumid part of proboscis; c, from near base, X about 200 

diameters. 
FIG. 87. Posterior end of mal'Cl, treated with potassic hydrate to make transparent; 

a, a, testes; b, prostatic glands; c, ejaculatory duct; d, bursa. 
FIG. 88. Male with abnormal bead; a, granular substaMe filling the oval space. 

There was no trace of proboscis or bulla in these degenerate individuals, 
unless the oval body represents the latter; b, everted bursa •. 

]JJchinm·llynchus acus, Rudolphi. 

[Continued from Plate I.l 

FIG. 89. a, Cuticle; b, c, d, outer layers of subcnticula; e, vascular layer of sub­
cuticula; j, layer of circular muscles; g, longitudinal muscle layer; 
71, ovarian mass; i, i, cnt branches of vessels; X about 200 diameters: 

FIG. 90. Nerve ganglion isolated, X about 250 diameters. 
Sketches by the author. 
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7.-0N THE ANATOMY OE' THYSANOCEPHALUM CRISPUM, LIN· 
TON, A PARASITE OF THE TIGER SHARK. 

B,r liDWIN LINTON, PH. D., 

Professor of Zoology in Washington and Jefferson College. 

I.-HISTORICAL. 

The first notice of this species was published in the author's H Notes 
on the Entozoa of Marine Fishes of New England," U. S. Fish Com­
mission H.eport for 1886, pages 464:-4:68, plate n, figs. 1 to 12. It was 
there described under the name Phyllobothritun thysanocephalum sp. 
nov. Subsequently it was discovered that it had been referred to the 
genus Phyllobo'thriU'm improperly. A new generic name was needed 
to accommodate it, awl the species was therefore renamed as above in 
the author's ''Notes on Entozoa, Part n," U.S. Fish· Commission Report 
for 1887, pages 823, 824. Notice of the change of name was given in a 
brief abstract of the latter paper in the American Journal of Science 
for March, 1889, page 240. The position to which the genus is assigned 
in the second paper is in the family Tetrabothriidce, subfamily Phila­
canthince. 

H.-HABITAT AND DISTRIBUTION. 

This parasite has been found by the author thus far only in the tiger 
shark ( Galeocerdo maculatus), and there only on three occasions, viz, July 
23, 1885, Augnst 3, and August 14, 1889, all at Wood's Roll, Massachu­
setts. In each case young, half-grown, and adult specimens were found 
together in the spiral valve, showing that the source of infection is 
distributed throughout a considerable portion of the year. In each 
instance, also, the parasites were numerous, and, in addition to the stro­
biles, the chyle was teeming with free proglottides, ~hich were con­
tracting and elongating· in the most active fa~:;hion, and achieving a 
kit d of progressive motion by means of a sucker-like use of the hilum 
at the anterior end. 

The host, accordiug to Jordau anu Gilbert, has a range from Cape 
Cod to tile Indian Ocean. It would be too much, of course, to mfer 
that the para~:;ite is coexteush?e iu geographical distribution with its 
host. This depends upon the range of individuals of tile 1inal host, 
and of the distribution of the intermediate host or hosts, rather than 
on the distribution of the species to which tile host belongs. No mention 
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is made of entozoa from this host either in the compilations of DieRing 
and Von Linstow or in the memoirs of Van Beneden, Molin, Oerley, 
Zschokke, etc., who have investigated the entozoa of the Selachians. 

In the first two finds this parasite was the sole occupant of the spiral ' 
valve. In the last there w.ere associated with it in the same organ 
several small cestods apparently identical with Orygmatobothri~tm angus-

• tum Lt. There were also a few scolices of a Tetrarhynchus attached to 
the walls of the stomach. A few large nematods were found in the 
stomach of each·host. In the first and third finds there were a few long, 
slender, free proglottides not belonging to this species. These have not 
yet been satisfactorily accounted for. In tlie third lot they may belong 
to the Tetrarhynchi found in the stomach. 

The character of the stomach contents throws but little light on the 
nature of the intermediate host. The stomach of the first was proba­
bly empty, at least there is no record of any stomach conte.nts in the 
notes made at the time of collecting. In the second case, a half-grown 
female, the stomach was filled with half-digested menhaden (Brevoortia 
tyrannus). The third host, which measured about 7 feet in length, had 
in its stomach a bonito (Sarda sarda), the operculum of a large fulgur, 
and a large quantity of sandy mud. There were severa) hundred Thy­
sanocephala in the spiral valve of this shark. 

III.-DESCRIPTION OF. THE SPECIES; EMENDATIONS. 

The original description, while, in the light of more recent and care­
ful investigations, faulty in some particulars, is sufficiently accurate to 
make identification of the species reasouably satisfactory. A revised 
description is given in the U. S. Fish Commission Report for 1887. A 
brief, systematic description of the species is, therefore, all that is nec­
essary in this paper. 

Scolex very small, about the same size in large as in small individ­
uals, thus appearing minute ·when compared with the large cervical 
ruff or pseudoscolex of an adult; quadrangular in outline and pro­
vided with four oblong bothria, each armed with two short, straightish 
hooks, and with a single anterior loculus in front of the books. 
Each bothrium is thus divided into two pits or loculi by a transverse 
partition, which also bears the books at its extremities. During life 
the bothria are 1;ery versatile, moving back ward and forward singly or 
in either parallel or diagonally opposite pairs. The anterior loculus is 
somewhat circular in living specimens, semicircular or crescentic .in 
alcoholic specimens (figs. 4 and 6). The posterior pit is oblong-elliptical 
in living, somewhat shorter and broader in alcoholic specimens. The 
borders of the bothrialloculi are thin, but supported at the edges by a 
band of dense epithelial tissue. The neck immediately behind the sco­
lex is slender, short, and cylindrical, usually in living and always in 
alcoholic specimens contracted and coucealed within the voluminous 
cervical folds~ 



A PARASITE OF THE TIGER SHARK. 545 

The Iat.ter constitute an abrupt expansion into a large, lobed, crisped, 
and folded mass, which, in alcoholic specimens, is more or less globose 
or disciform, but in living specimens may be spread out into a tlat suc­
torial disk with fimbriated edges. This organ is so conspicuous and 
takes the place of bothria so effectually as an organ of adhesion that it 
may be called with some degree of propriety the psendoscolex. The 
diameter of this organ may be from five times, in small .specimens, to 
thirty or more times in adult specimens the diameter of the scolex. 

Behind the pseudoscolex the body is broad, somewhat tlattene<l, trav­
ersed by deep longitml_inal rugm, covered by fine transverse strim. The 
unjointed part of the body is long and nearly linear. The segments 
begin remote from the head, at first as transverse wrinkles; subse­
quently they decrease slightly in breadth and increase gradually in 
length. Near the posterior end they are squarish and at the extreme 
posterior end two or three times as long as broad. The free proglottides, 
are oblong, truncate posteriorly, anterior angles rounded, and mmally 
appressed and surmounted by a roumled tip at the anterior end, often 
breaking away before ova are developed, ultimately becoming much 
elongated. · · 

Genital aperture a marginal cloaca. Oirrus long with spinose base. 
Length of strobile as much as 1 metre. 

Varieties.-There are two types of the adult sp,ecimens based on the 
character of the pseudoscolex. In one there are several, six or eight, 
primary folds radiating from the scolex, each primary fold being made 
up of a number of smaller secondary folds. This type is rather poorly 
represented by the specimen sketched in fig. 1, which is from a small 
specimen where the distinction is not so strong in this particular as in 
the adult. A better example is figured in the author's Notes on 
Entozoa, U. S. F. C. Report, 1886, platen, fig. 1. 

The second type has a much more compact pseudoscolex, and the 
radiating folds are illy defined, fig. 7. These types are probably due to 
different degrees of contraction of the strong longitudinal muscles, 
many of which enter the pseudoscolex direct from the body without 
passing through the neck proper. 

Emendation of original description.-The specimens which were ob­
tained in the first find did not exhibit any movements of the scolex. 
Tho scolex was observed only in· the smaller specimens, where it ap­
peared to be a rigid body of chitinous structure and in some instances 
became detached during the examination of the fresh specimens. The 
scolex was not observed in the larger specimens, though doubtless 
present in all, the neck being contracted and the scolex buried among 
tho small folds of the apex of the pseudoscolex. Furthermore the 
specimens were among the first of this difficult group which the author 
attempted to identify. Hence an inexcusable, though not unnatural, 
mistake was made in regar<liug tho scolex as a hooked rostellum, char­
acteristic of young specimens, bnt an evanescent character lost iu the 

, Mis, 27 4-35 
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adult, and therefore not to be given undue weight in a systematic 
description. 

The resemblance between the pseudoscolex of these specimens and 
the scolex of Phyllobothrium lactuca was quite striking and naturally 
suggested a generic relation. This was borne out also by a decided 
resemblance between the mature proglottides of the two forms. 

When, in the summer of 1889, the opportunity of studying a fresh 
lot of these parasites was afforded the author, the discovery was speed­
ily made that the organ at first thought to be a rostellum is in reality 
a true scolex with hooks. The relationship of the species to genera of 
the Tetrabothriidre with armed bothria, such as Oalliobothrium, Acantha­
bothrium and the like, was thus established. 

IV.-ANATOMY . 

.ilfethod of stu,dy.-No special preparation was made of the :first Jot 
other than to kill in weak alcohol and pass the specimens through dif­
ferent grades of tlw same of jncreasing strength. In the other lots 
more care was taken in ·preparing the material for study. Specimens 
were hardened in Perenyi's fluid, picro-sulphuric acid, osmic acid, and 
hot corrosive sublimate. The most satisfact0ry series of sections were 
obtained. from the picro-sulphuric preparations of some small individ· 
uals stained in toto in a dilute solution of Beale's ammonia carmine in 
glycerine. The specimens were allowed to remain in the staining fluid 
for several days. Preparations almost equally good were obtainrd from 
Perenyi'stluid,followed by 'borax carmine(Grenacher's). Corrosive sub­
limate and Perenyi preparations stained with h:;ematoxylon (Bomer's) 
were also quite satisfactory. The stained specimens were imbedded in 
paraffin, serial sections cut with the Ryder microtome, the sections 
fasteueu with Schallibanm's fixative (clove oil and collodion), and 
mounted permanently in Canada balsam. 

In order to make out the structure of proglottides with least per­
plexity it is necessary to have sections made in three directions-trans­
verse, longitudinal parallel with a lateral face, and longitudinal at right 
angles to a lateral face. 

The structure can be understood better from the sketches than from 
a written description. 

The following remarks are based on the same series of sections from 
which selections were made for the illustrations, and will probably make 
the latter more intelligible. 

Outicle.-In the scolex the framework is made up of closely packed, 
short, parallel :fibers which appear to be epithelial cells. This tissue is 
very resistant, withstanding the action of cold, and yielding very slowly 
to the action of hot, caustic potash. 

In transverse sections and in longitudinal sections made perpendic­
ular to the face of a bothrium, the fibers are seen in their long dimepsions 
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lying parallel with each other. In longitudinal sections made parallel 
with the face of a bothrium, some of them are seen in cross section. 

The cuticle of the body is a very remarkable structure. In superficial 
view, especially in a stained specimen, it appears to be ttcaly or, more 
properly speaking, minutely and irregularly tessellated, since the 
pieces do not break joint (figs. 24c and 33a). 

In section t.he cuticle is seen, when highly magnified, to be made up 
of three distinct layers. These may be described as an outer epidermal 
layer, an inner epidermal layer, and a third limiting layer, the cutis 
(figs. 21a, 27, and 31). 

The outer epidermal layer under high magnifying power shows a 
densely striated structure, the strire being at right angles to the super­
ficial extent of the layer. The inner epidermal layer appears very finely 
granular and usually almo:::;t homogeneous. ln some especially good 
~:;ections, however, fine strim were seen in it. These also lie at right 
angles to the layer, but are not close together as in the external layer, 
and the interstices are filled with fine granular material. The epidermis 
rises in folds from a very thin limiting membrane, the cutis, to which 
the fine radial fibers of the subcuticular granulo-fibrous layer are at­
tached (fig. 2la). 

The outer epidermal layer is uniform in thickness; the inner layer 
is irregular in thickness, rising from a comparatively uniTorm base, 
where it touches the cutis, into papillm which conform to the folded 
structure of the outer layer. 

A few small granular patches, of glandular appearance but of un­
known significnnce, were observed in this layer (fig. 3la). 

The epithelial origin of the hooks of the scolex is shown in fig. 1-3. 
Iu unstained specimens treated with caustic potash the hooks appear 
transparent and homogeneous. 

'l'he hooks in this species differ from the chitinous hooks of such 
genera as Galliobothriurn in that they are solid and not characterized by 
having an jnternal cavity. The epidermal layers of the borl:r do not 
extend, at least unmo(lifiecl, into the pseu<loscolex. 

The external folds of the pseudoscolex appear in section as fimbriffi, 
about 0.02mm in diameter. The folds are seen to be limited on each side 
by a thin, uniform layer, apparently structurelcss and about 0.002mm 
thick. This layer appears to be continuous with the cutis of the body. 
In tlie deeper parts of the folds, that is, toward the center of the pseudo­
:-colex, this cuticular layer becomes somewhat thickened and is irreg­
ular or broken on the surface. In some cases it was seen to bear on its 
outer surface what appeared to be a dense coat of epithelial hairs. 

This cuticular layer is in close connection with the longitudinal mus­
eles of the body, which extend, mostly as radial fibers, into the pseudo­
scolex. It is itself apparently contractile. Indeed, it and the cutis of 
the body may subsequently be shown to belong to the subcuticular layer. 

Internally tl1e extenlal fol<ls of the psetJdoscolex ~re compose<l of 
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granular tissue. In both transverse and longitudinal sections of the 
pseudoscolex this granular material is seen, along with a faint indication 
of an incipient striated arrangement of the granular material. 

Musculatm·e.-The muscular system is not complicated. Viewed in 
transverse section near the anterior end, the body is seen to be made 
up of three principal layers, each of which is more or less muscular. 
These are disposed between a central core and the cuticle in the follow­
ing manner: The inner layer immediately surrounding the central core 
is composed of circular muscle fibers. The fibers are rather strong, 
but the layer is not thick. The circular layer is surrounded by a layer 
of strong longitudinal fibers. In the anterior regions of the body this 
layer is very prominent and the fibers are large and strong. Outside 
of this layer is the subcuticular layer, which contains both longitudinal 
and radiating fibers along with an abhndance of granular materia_!. 
The fibers in this layer are very slender. The layer itself is a prominent 
one, and in the posterior parts of the body is pro11ortionally thicker than 
the other layers. 

Longitudinal muscles.-Tbese are the most prominent muscles of the 
anterior part of the body (fig. 20). In a specimen measuring over 30 
centimetres in length the longitudinal fibers were found to be collected 
into a comparatively small area at a distance of 6 centimetres from the 
bead, pre~enting, in fact, much the same aspect as shown in fig. 35. 
The disposition of this layer in the posterior regions of the body is 
made sufficiently clear in figs. 26, 27, 29, 30, 31, and 35. By a refer­
ence to figs. 10, 11, 17, 18 to 22, 24, and 25, it will be seen that the lon­
gitudinal muscles play a very important part in the structure of the 
head, and particularly of the pseudoscolex. Longitudinal fibers extend 
up through the slender neck and communicate with the bothria. Dense 
fascicles of these fibers enter the cervical folds in outgrowths which 
form the pseudoscolex, where many of them appear as radiating or 
transverse fibers. The longitudinal fibers which supply the bothria 
lie in the superficial area of the neck (figs. 11, 17, 18, and 22). A short 
distance back of the scolex four processes or outgrowths are given oft' 
from the neck. Each process contains an abundance of strong mus­
cles which appear to radiate from the neck. Some of them are fibers 
which are radial or transverse throughout, and may be traced from one 
process or fold to another. Others are continuous with the longitu· 
dinal museles of the body, which are here deflected nearly at a right 
angle from an axial direction. In the angles between the cervical pro­
cesses longitudinal fibers may be seen in transverse sections, and may 
be traced from the longitudinal system of muscles in the body to the 
base of the bothria, where they communicate with those organs by a 
kind of frenum. In succeeding sections back from the head the cerv­
ical outgrowths are seen to increase rapidly in size and to become 
variously divided. 

Interlacing muscular fibers running from one process to each adja-
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cent one make up the principal mass of the neck as it passes through 
the pseudoscolex, of which organ it is the axial center (figs. 17, 18, and 
22). The outer extremities of the massive parts of the cervical out­
growths receive muscular fibers from the longitudinal body layer. 
These extend to the base of the fine outer folds, where they seem to 
blend with the cuticular limiting layer, in which the contractile power, 
which the outer folds undoubtedly possess, apparently in large meas­
ure, resides (figs. 17a, also figs. 19 and 24). 

Near the base of the pseudoscolex the neck enlarges very rapidly 
(figs. 19, 20, and 24:). The la"t cerv·ical outgrowths to disappear are 
the two lateral ones. In fig. 20, d, fl indicate the position of the last. 
cervical process to disappear. The longitudinal muscle layer is here 
seen to approach the cuticular layer. In the section immediately pre­
ceding this a few longitudinal fibers extend outward as radial fibers 
from these points. Figs. 19 and 24 give views of longitudinal sec· 
tions of the head and pseudoscolex, but do not give a correct idea of 
the cervical processes ir1 their entirety. The sections are made parallel 
to the lateral face of the body and pass through intervals between the 
cervical outgrowths. From the diagrammatic sketch, fig. 25, a some­
what better idea may be obtained. Figs. 17 and 22, which are from 
camera-lucida drawings of trans verse sections, give a correct represen­
tation of these peculiar organs. 

Tlle very powerful longitudinal muscles of the anterior part of the body 
and their continuation into the cervical processes aud folds, where they 
are further supplemented by another powerful set of interlacing trans· 
verse muscles, all indicate this to be a most efficient suctorial organ. 
This view is further substantiated by the fact that the structure of the 
external folds of the pseudoscolex is such that they may act as so many 
sucking disks. 

Here then is a very curious instance of the development of a special 
organ for a special purpose, instead of the modification of an organ 
already possessed; or rather the development of an unusual part to 
perform a function which is normally performed by au organ which the 
animal already possesses. Inldnured Cestods the organs of attachment 
are the bothria or cupping disks which are homologues of the sucking 
disks of the common Tmnia. These may be supplemented by various 
contrivances in the shape of secondary disks as in Orygrnatobothrium, by 
partitions dividing the bothria into loculi as in Eoheneibothrium, by hooks 
as in OalliobothriUin, by hooks aud spines as in Echinobothrium, etc. 

The pseudoscolex of Thysanocephalum is probably a no more remarkable 
organ than the proboscis of Tetrarhynchus, but. it appears to be unique 
in having become such a conspicuous and manifestly essential organ, 
while the true scolex and slender neck would l>e wholly inadequate of 
themselves to sustain the strain of supporting the adult body. 

That the head, though so minute, still retains the supremacy, how­
ever, is shown l>y the fact that the nervous system has its chief <.level-
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opment there. How long a strobile would continue to live in its proper 
habitat if the ~:;colex were removed is an interesting though: not very 
practical question. 

While the pseudoscolex appears to be principally an organ for adhe­
sion and absorption, as well designed for the former function perhaps as 
for the latter, the true scolex1 tllough no doubt. necessary as an organ 
of adhesion in very young individuals, must be of little use for this 
purpose in the adult. 

In the mature segments the longitudinal system of muscles is reduced 
to a narrow and inconspicuous layer . 
. Circular muscles.-The layer of circular fibers is at first clearly de­
fined at the base of the pseudoscolex. .L\.nterior to that point they 
either do not exist or are obscured by the numerous interlacing fibers of 
the cervical outgrowths. It constitutes a conspicuous layer in the an­
terior part of the body. In the median regions of the body it consists 
of but a few fibers, and in those segments in which the genital organs 
are mature it has almost entirely disappeared, being there represented 
by a few fine fibers wb ich, with the attenuated layer of longitudinal 
fibers, surround the inner core of the strobile. 

Subcuticular granulo-fibrous layer.-This layer is first discernible at 
the base of the pseudoscolex. _Anterior to r,hat point the longitudinal 
layer lies next to the cuticular layer. It becomes one of the most promi­
nent of the layers of the body a short distance back of the pseudoscolex. 
It consists of both longituuinal and radial fibers, and at its extreme 
outer edge there is a layer which appears to consist of fine circular 
fibers placed very close together, appearing as a thin structureless mem­
brane in transverse sections, but presenting the appearance of a row 
of fine dots in longitudinal, marginal sections. It furnislles a place of 
insertion for the radial fibers and has been interpreted as the cutis, and 
so named in the figures and in the description of the cuticle. Tile sub­
cuticular layer in the median region of tile body occupies more than 
one-half the area from surface to center of transverse sections. Its 
prominence in the mature segments is shown in figures 26, 27, 29, 30, :n. 
It furnishes the material from which the vitelline glands develop. 

Inner core of the 8trobile.-In the anterior region of the body this 
contains, beside the longitudinal and nerve vessels, more or Jess granu­
lar or nuclear material in the loose and open meshes, formed by fibers 
which cross from side :,o side and others approximately at right angles 
to them. In the neck this space is quadrangular and poorly defined. 
Immediately behind the pseudoscolex it is elongated and lenticular in 
transverse sections. This general character is preserved throughout 
until distorted by the genitalia, which develop within and from its 
substance. 

Water vascular system.-Four longitudinal aquiferous vessels trav­
erse the anterior part of the body. They are situated in pai"t's towards 
the margin of the central core. Each marginal pair consists of a large 
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• and a small vessel, the latter nearer the margiu. The con rse of the 
larger one'is very tortuous, so that in moderately thin transverse sec­
iions it often appears as a double vessel (figs. 20, 21). The tortuous 
course of one of the large vessels is shown in fig. 23. The course of 
the smaller vessels is sinuous. Branches of the water" vascular system 
extend to the apex of the scolex (fig. 14:). Lateral branches enter and 
ramify through the primar.r folds of the pseudoscolex (fig. 17l'). Tow­
arc.ls the base of the scolex the neck is traversed by four vessels (fig. 
10). A little further back, at the beginning of the cervical outgrowths, 
they are poorly defined (fig. 11). The interior of the neck at this point 
is made up of spongy tissue composed of interlacing fibers, and lateral 
vessels may be seen entering the cervical outgrowth. Fig. 11, l', shows 
the first indication of one such lateral branch, which becomes quite 
evident a few sections farther on in the series. Toward~ the base Qf 
the pseudoscolex the lateral branches again unite with the central 
longitudinal vessels of the neck (figs. 17 and 22). At the point where 
the neck begins to broaden abruptly the aquiferous vessels are larger 
and appear to form a kind of plexus of vessels (fig. 19, l'). The exact 
disposition of the aquiferous vessels in the neck, pseudoscolex, and 
scolex have not been made out Ratisfactorily. Fig. 25 is a diagrammatic 
representation of what appears to be their general disposition. Near 
the anterior end of the body the smaller of the marginal vessels are 
from one-third to two-thirds the diameter of the larger vessels. As the 
vessels proceed towards the posterior end the large \essels increase 
in size very much, while the small vessels are relatively much smaller 
than they are near the head. 

In sections made about the middle of a large specimen, a large aquif­
erous vessel measured 0;135mm by 0.162mm in its two diameters; the 
smaller vessel of the same pair measured only 0.0~2111111 by 0.030mm in its 
two diameters. Nearer the posterior end a large vessel measured 
O.l62mm in diameter; its small companion only O.Ol6111 m, or but one-tenth 
as much. In segments in which the sexual organs are mature only the 
large vessels persist, and they, too, are merged in the general body 
cavity in ripe segments. The aquiferous vessels are surrounded by a 
proper wall wllich is quite thin, with a few nuclei surrounding it. 

Nervous systmn.-A cluster of nucleated cells, the largest of which 
measured O.O()mm in diameter, in a finely granular mass and lying cen­
tra11y in the scolex about on a level with the anterior loculi, has been 
interpreted as the anterior development of the nervous system (figs. 8, 
14:, and 15). This mass is traversed by exceedingly fine transverse 
and by coarser longitudinal fibers. Toward the base of the scolex the 
nerve tissue is collected into two marginal areas, in which there are a 
few nucleate_d cells on the peripheral side of the aquiferous vessels 
(fig. 10). In the neck their course can be traced as two cords or ves­
sels of spongy, granular tissue, when seen in cross-section, or of finely 
striated spongy and granular tissue when seen in longitudinal section 
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(figs. 11, 17 to 22). Under high magnifying power occasional nucleated 
cells are visible. The nerve yessels extend back through the·body, one 
near each margin of the central core (figs. 19, 20, 32). They were 
obser\·ed in sections made near the middle of the strobile, where the 
genitalia had already begun to develop. No nucleated cells were 
observed in the posterior extension of the nerve vessels, where they 
appear to consist of spongy tissue alone. These vessels are without 
proper walls in any part of their course. 

Genitalia.-Along one of the lateral faces of each mature segment 
there is a depression, which is called in the explanation of the figures 
the lateral furrow (figs. 26, 27, 29, 30, 31 ). For convenience of descrip­
tion, the face which bears the lateral furrow is called ventral and its 
opposite dorsal. 

.The mature segments contain both sets of sexual organs. The ex­
ternal aperture is a genital cloaca. It is marginal mal situated in the 
elongated mature segments a little in front of the middle. The cirrus 
is long and apparently smooth, except at the base, where it is beset 
with short curved spines (fig. 42). 'rhe male genital organs consist in 
general o( the cirrus, which, when invaginated, is coiled into several 
folds in the cirrus pouch. The latter, together with the voluminous 
folds of the \as deferens, lies towards the median region of the segment 
in the sinus formed by the vagina. The testes develop within the cen· 
tral core of the strobile. 11hey consist of spheroidal, granulo·nuclear 
bodies,'oftfm appearing as nests of nuclei, which occupy the whole inner 
core of the segment back to the germ glands, thus, in part, surrounding 
the cirrus pouch, vas deferens, Yagina, and uterus, all of which lie in 
the central space, i.e., the space which is inclosed by the thin layer of 
longitudinal and circular muscles. 

The fine ducts which lead froth the testes to the vas deferens have 
not yet been traced satisfactorily. A duct which is continuous with the 
-voluminous folds of the v&s deferens at the base of the cirrus pouch 
lies along the median line near the dorsal side of the segment (figs. 27, 
29, v. d.). 

The testicular lobes apparently communicate with this by means of 
fine tubules, but their disposition is not clearly shown in any of the 
sections. on·e of the lobes of the testis, in which there are spermatic 
cells and spermatozoa, is shown in fig. 39. 

The following points on the arrangement of the female genitalia 
lw,~o been elucidated: The vagina opens in front of the cirrus in a 
common cloaca (figs. 34 and 35). Its course is thence forward and 
inward to the median line near the anterior end of the segment, thence 
posteriorly along the median line on the dorsal side of the uterus. 
Throughout its course it presents in sections a rugose interior surface 
(fig. 43). There are two enlargements of the cylindrical vaginal tube, 
one near the genital cloaca~ from which the sketch shown in fig. 43 was 
made, the other near the posterior end of the segment in the midst of 
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the folds of the germ gland (see fig. 41). The vagina passes close to 
the shell gland (figs. 36 aud 37) and continues in its course a short dis­
tance beyond that organ. Posterior to the shell gland it unites with 

• tlJe duct from the germ gland, ancl the common duct turns anteriorly to 
enter the posterior part of the shell gland. .At the shell gland the 
common duct receives the duct from the vitelline gland. The vagina, 
thus reinforced, enters the shell glan<l at its posterior side and emerges 
from its anterior side as the oviduct. The latter proceeds forward for 
a short distq,nce, then crosses from the dorsal to the ventral side of the 
segment, passing the vagina in its course and soon debouching into the 
uterus. 

The uterus is a conspicuous oblong organ, lying' along the median 
line on the ventral side of the segment, and extending nearly to the 
anterior end of the segment. Its course and structure are shown in 
figs. 26, ~7, 29, 30, 3 t, 40, and 41. The vitelline glands de\elop from the 
subcutaneous granulo-fibrons layer and consist of granulo-nuclear 
bodies, smaller than the lobes of the testis and lying mainly between 
the aquiferous vessels and the margins of the segment. The vitelline 
duct, which enters the duct leading to the shell gland, is made by the 
junction of two principal branches, one from each of the vitelline glands. 

The relative positions of the various female sexual organs are shown 
in the diagrammatic sketch, fig. 41; some details of structure are shown 
in figs. 36, 37, 38, 42, and 43. 

Along the ventral furrow the epidermis and cuticle are discontinu­
ous and the uterus here lies near the surface. The furrow is probably a 
line of dehiscence through which, in ripe proglottides, the ova are dis­
charged. Only the following observations have been made on the ova: 
Those which appear in the series of sections of a 1ipe proglottis pre­
pared for this paper are small, about .014mm in diameter, ~md without 
other shell than a thin, much shrunken membrane. Furthermore they 
seem to be held together in a common mesh of fibers which appear to 
be continuous with the membranous covaring of the· ova. In some of 
the sections of mature, not ripe, segments, the uterus contains numerous 
small, rounded, and fusiform masses of deeply stained granulo-nuclear 
materials, having the same general characters as the ova in the ripe 
proglottis (fig. 27). 

The elongated unidentified proglottides mentioned above (p. 544) 
contain large ova which are long, oval, and have a definite resistant 
shell. They therefore evidently do not belong to this species. 
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EXPLANATION OP THE PLATES. 

The following letters have the same significance in all figures: 

c. m. circular muscles. 
g. c. duct of germ gland. 
g. g. germ gland. 
l. longitudinal aquiferous vessel. 
m. l()ngitudinal musclas. 
n. c. marginal nerve chord or ves­

sel. 

n. g. nerve cells. 
o. v. oviduct. 

t. testis. 
g, uterus. 

p. cirrus.· v. vagina. 
8. c. subcuticular fioro-grannlar v. c. lluct of vitelline gland. 

layer. v. d. vaH deferens. 
8. g. shell gland. v. g. vitelline gland. 

The figures are all from drawings by the author. 

PLATE I. 

FIG. 1. Scolex and pseudoscolex ; a, scolex; b, pseudoscolex; c, anterior part of 
strobile; X aLout 14. Prom a stained alcoholic specimen. 

FIG. 2. Detail of pseudoscolex, superficial view, X 27. 
FIG. 3. View of another portion of same, X ~7. 
}'IG. 4. Pace of bothrium, viewed from the front so that the posterior part is slightly 

foreshortened; from alcoholic spt•ci men, X about 60. 
FIG. 5. Scolex and pseucloscolex of,small specimen, from life, much enlarged; a, 

anterior loculus; b, books; c, posterior loculus; d, nf'ck; e, pseudoscolex; 
j, anterior part of Rtrobile. 

FIG. 6. Front view of bothrium, from life, much enlarged. 
FIG. 7. View of top of scolex and pseudoscolex, of large specimen, about one-half 

of the latter shown in sketch. Outline of pseudoscolex, X about 14 diame­
ters; scolex, X 15. From stained alcoholic specimen; a, scolex. 

PLATE II. 

}'IG. 8. Transverse section of scolex near apex through anterior loculi, X about 225. 
Picro-sulphuric preparatiOn staiued with Beale's carmine; b, loculus ofboth­
rinm; m, cut ends of longitudinal muscles. Nerve cells mainly central. 

FIG. 9. Detail of transverse section through wall of bothrium, X 7fi0. 
FIG. 10. 'l'ransverse section through posterior loculi of bothria, X about 200 +; l, 

longitudinal vessels of water-vascular system, nerve cells no longer cen­
tral as in fig. 1:3. 

FIG. 11. Transverse section immediately back of scolex, X abont 2~5. l', branch of 
longitudinal aquiferous vessel entering cervical outgrowth ofpseudoscolex; 
m, cut ends of longitudinal muscles. The nerves are here collected into 
the two marginal chords or vessels, n. c, n. c. 

FIG. 12. Longitudinal sectiop of bothrium, X about 225. b, anterior, b', posterior 
loculus. 

FIG. 12a. Bothrium treated with canstic potash, X 80. Front view. 
J<'IG. 12b. Bothrium treated wHh caustic potaf:lh, X 80. Side view. 
FIG. 13. Hook, optical section, showing the closely packed epithelial cells of which 

it is composed, from longitndinal section of bothrium, X 450. 
FIG. 14. Longitudinal section of npex of seolex, showing central nerve mass, and 

vessels of water-vascular system; b, b, anterior loculi, X 450. 
FIG. Hi. Longitudimtl section of apex of head showing nerve cells ancllongit.uclinal 

vessel of water-vascular system, section more nearly central than :fig. 14, 
X 450. 

All the :figures of plate u, with the ·exception of 12a and 12b, made from 
pic1·osulphnric preparations stained with Beale's carmine (ammonia). 

The plates here nmn hf'rerlJ to Vll follow page 556 and are there 
nuwherecl LXI to LX Vll. 
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PLATE III. 

FIG. 16, Sirle view of scolex, from life, much enlarged. 
FIG. 17. Transverse section of neck and pseudoscolex of small specimen, 5< about 

50; l, longitudinal aquiferous vessels; l', lateral branches of same in pseu­
doscolex; a, cervical outgrowth of pseudoscolex. 

FIG. 18. Transverse section a little below middle of neck, X 200 +; v, transverse 
muscle fibers; other letters as in previous figures. 

FIG. 19. Section made nearly longitudinally through anterior part of body, pseudo­
scolex and scolex of small specimen more nearly central than fig. 24. 
a, folds of psendoscolex; b, anterior, b', posterior loculus; X about :30. 

FIG. 20. Transverse section of anterior part of body immediately back of pseudo­
scolex of small specimen, X abont :~2. In section from which this sketch 
was made pieces of the nseucloscolex folds surrounded the section of the 
body but were not attached to it; c, epidermis and cuticle; d, d, points 
where the longitudinal muscle layer m touches the cuticle. In the sec­
tions preceding this the longitudinal mu~tcle fibers entered the cervical 
outgrowth of the pseudoscolex at these places; 8. c., subcuticular granulo­
fibrouslayer; m, longitudinal and c. m., circular muscle layer; l, larger 
inner, l', smaller outer aquiferous vessel; n. c., nerve vessels lying near 
marginal extremities of central core. 

All the figures on pla~e III with the exception of fig. 16, made from picrG­
sulphuric preparations stained with Beale's ammontacal carmine. 

PLATE IV. 

}"IG. 21. Details of Fig. 2 .~: Transvcrae section imrnefl.iately behind pseudoscolex 
of small specimen; c, epidermis; c', cutis; 8. c., cuticular fibro-grann­
lar layer; 1n., longitudinal muscles; l, larger aquiferous vessel, section 
through an abrupt fold of vessel; l', smaller aquiferous vessel; c. m., 
circular muscles; n. c., nerve vessels. X n.bout 2~5. 

FIG. 2la. Details of epiclermiA: e, outer; e', inner layer of epidermis; c, cutis; s. c., 
subcuticular layer. 

FIG. 22. Transverse section approaching posterior of pseudoscolex; small specimen, 
X about 50; m', muscle fibers of the p.;;endoscolex continuous with the 
longitudinal muscles ofthe body. 

FIG. 23. Longitndinal marginal section feom middle of small specimen through 
larger aquiferous vessel. X 54. 'fhe longitudinal fibers of the subcu­
taneous layer are here visible. 

FIG. 24. Longitudinal section a little inclined to the lateral face of the strobilo 
through scolex anrl pseudoscolex; X about 30; a, cervical outgrowth 
of pseudoscolex near base; b, same near scolex; l', aquiferous vessel; 
c, epidermis. 

Fig. 23. From corrosive sublimate preparation stained in borax carmine; 
others, picro-sulph., Beale's carmine. 
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PLATE V. 

FIG. 25. Diagrammatic sketch sl10wing general plan of scolex and pseucloscolex of 
~:~ma.ll specimen in section; l', lateral bra!lch of aquiferous vessel; l", 
plexus of aquiferous vessels; aa, sections of superficial folds of pseudo­
scolex; other letters as previously explained. 

PIG. 26. Transverse section of posterior segment in which the sexual organs are 
mature, on level with posterior of genital cloaca; l.f., lateral furrow; p, 
invaginated base of cirrus; p', cirrus bnlo with sections of coils of cir­
rus; other letters as previously explaine(l; X about :36. 

FIG. 27. Details of same in region of uterus and lateral fold; o inner, o' outer layer 
of epidermis; o'', cutis; u, uterus containing ova; other letters as pre­
viously explained; X :l25. 

FIG. ;l8. Details of fig. ~6: Cirrus pouch; e, wall of cirrus pouch; a to d, different 
layers of invaginat.ed cirrus; m., longitudinal muscles, X 225. 

FIG. 20. Transverse section of posterior segment with mature sexual organs, slightly 
more advanced than the one represente!l in fig. 30. Section made an­
terior to genital cloaca, X 45. 

Figs. 26, 27, and ~8. Perenyi's fluid preparation, Beale's carmine stain. 
Fig. 29, Perenyi's fluid, Bo111er's hmma,toxylon stain. 

PLATE VI. 

FIG. 30. Transverse section of posterior ma,tnre so~ment, near antArior end of seg­
ment, at extreme anterior end of 'Uterus; s, portion of voluminous folds of 
vas deferens; othet· letters as in figs. 26, 29; X 45. 

FIG. 31. Details of fig. 30; n, nuclear aggregation, first indication of the nteru>~; 
s, portion of folds of va'i deferens with sperillatozoa; a, epethelial glands, 
X 2~5. 

FIG. 32. Longitudinal lateral section of small specimen, near anterior end through 
aquiferous and nerve vessels, X abont 2~5. 

FtG. 3:t SuperticiaJ view of segments nea,r posterior enLl. The apparent enlarge­
ment posteriorly i::l accidental~ and wonlllnot :tppear in a longer portion tlf 

the strobile. As a rule the maturin~ segmen t.s become narrower; a, a, seg­
ments shaded to show characteristic roughened epidermis. From a stained 
alcoholic specimen. · 

FIG. :H. Longitudinal lateral section throtlgh genital cloaca, X 60. 
FIG. 35. Longitudinal marginal sention, posterioL' bnt not matnre segment, X 2GO. 

Figs. 30, :H, ancl :~~. Picro-sulphuric, B t~ale's cal'mine. 
Fig.:~. 31 t~nd :~), Perenyi's flnirl, Bonwr's hmmatoxylon. 

PLATE VII. 

FIG. 3G. From transverse section of posterior segment with mature genital organs; 
posterior end of segment; germ gland, shell gland, etc.; X 112. 

l!-.IG. 37. Details of fig. 36, X 22":. 
FIG. 38. Transverse section of oviduct near the shell gland, from longitudinal sec-

tion of posterior segment, X 475. 
FIG. 3). Testicular body, with sperm cells, a, and spermatozoa, b, X 475. 
FIG. 40. Partly d iagramma! ic sketch of segment nea•· posterior end of strobile, X 30 
FIG. 4l. P<trtly diagrammatic sketch showing female genitalia in mature segment, 

X :~0. 
FIG. 42. Longitudinal section of invaginated cirrus, near base; the upper part of 

the figure is the marginal end; a, spines, X 225. 
FIG. 43. Longitudinal section of vagina near genital cloaca; a, rugrn on wall of 

lumen, X 225. 
Figs. 36, 37, 38,:39, and 41, Perenyi's fluid, Bomer's hrematoxylon. 
l!,igs. 40, 4~, and 4::3, corrosive sublimate, borax-carmine preparations. 
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8.-A REVIEW OF THE CENTRARCHID£, OR FRESH-WATER 
SUNFISHES, OF NORTH AMERICA. 

By CHARI.ES HAIWEY BOLL:\IAN, A. B. 

NOTE.-The present paper was prepared at my suggestion by Mr. Bollman, and at 
his death it was found to be very nearly ready for the press. It iH based on the col­
lections made by the U. S. Fish Commisswn and on the material in the museum of 
the Indiana Uuiver,;ity. All tl.J.e species of the family, with the exception of Lepomis 
allmlus and the doubtful Enneacanthns cria1·chus, have been examined by Mr. Bollman 
and most of his conclusions haye been abundantly verified. It was Mr. Bollman's 
intention to add critical notes on the synonymy and observations of the habits of each 
species. The paper, even without these, will be usoful to students of these fishes. 

DAVID s. JORDAN. 

In this paper are given analytical descriptions with an outline of the 
synonymy of the different species of the Oentrarchidm, popularly known 
as sunfishes, pond :fishes, crappies, pumpkin-seeds, and black bass. 
This group is recognized, as currently defined, as a family of percoid 
fishes closely allied to the Serranidro, being distinguished chiefly by the 
rudimentary condition of tbe pseudobranchire and certain peculiarities 
in the form of the body. The definition given by Jordan and Gilbert 
(Synopsis of the Fishes of North America, 1883, p. 462) may be accepted 
for the purposes of this paper. All the species are confined to the 
fresh waters of North America. They are especially abundant in the 
lowland rivers, lakes, and ponds of the eastern United States, where 
they form one of the most conspicuous elements in the fish fauna. All 
are carnivorous fishes, and all that are large enough to be worth con­
sidering are excellent as food. 

The group has been divided by Dr. Gill into three subfamilies very 
closely related to each other, Oentrarchincc, Leporninm~ and Micropterince. 
Most of the species belong to the Lepominm. The Micropterinm ap­
proach most uearly to the Serranidm, and are perhaps most nearly 
related to the primitive stoc~ fro~n wbich the group bas sprung. 

oor 
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The chief characters of these subfamilies, as well as of the different 
genera, are given in the following analysis: 

ANALYSIS Ol!' THE GENERA OF CENTHARCHIDlE. 

a. Dorsal fin scarcdy larger than anal. (CENTRAHCHIN.LE.) 
b. Dorsal spines, 11 or 12; anal spines, 7 or 8; spinous dorsal longer than soft 

dorsal; body short aml deep, compressed._ CENTRARCIIUS, 1. 
bb. Dorsal spines, 5 to 8; anal spines, 6; spinous dorsal shorter than soft dorsal; 

body elongate, compressed ____ ... _. __ .... __ .... PoMOXIS, 2. 
aa. Dorsal fin much larger than anal. 

c. Body rather short and deep; dorsal fin not deeply divided. (LEPOMIN.LE.) 
d. 'l'ongue and pterygoids with teeth. 

e. Scales ctenoid; caudal emarginate. 
f. Anal spines, 5 to 8; operculum emarginate behind. 

g. Lingnal teeth in two patches; gill-rakers about 20; most of the 
membrane bones of head serrate; lower point of opercle 
striate, stri::e ending in sharp points ... __ .. AncHOPLITES, 3. 

gg. Lingual teeth in a single patch; gill-rakers about 10; only the 
preopercle serrate at its angle, bones of head otherwise 
entire; lower point of opercle without pointed sti·i::e. 

AMBLOPLITES, 4. 
ff. Anal spines, 3; operculum ending in a black convex flap; preopercle 

entire; dorsal spines, 10 .... _. _. - __ ..... CH..ENOBRYTTUS, fi. 

ee. Scales cycloid; caudal convex; anal spines, 5 ...••. AcANTHARCHUS, 6. 
dd. Tongue and pterygoids toothless; mouth small; preopercle entire. 

h. Operculum emarginate; caudal fin convex. 
i. Dorsal fin continuous .... ------····--· ...... ENNEACANTHus, 7. 
ii. Dorsal fin aogulated.- .......... - .......••. MESOGONISTIUS, 8. 

l!h. Operculum more or less prolonged behind into a convex flap; 
caudal fin emarginate .............. ·--~-- ...... LEPOMIS, 9. 

co. Body elongate; dorsal lin low, deeply emarginate. (MICROPTEl:D1'M.) 

MICROPTERUS, 10. 
j, Month large; maxillary with a supplemental bone; opercle 

emarginate behind; preopercle entire; lower pharyngeals 
narrow, with sbarp teeth; caudal lunate. 

I. CENTRARCHUS. 

1829. Centrarchus Cuvier & Valenciennes, Hist. Nat. Poiss., III, 62 (iridetts). 
1864. Eucentrarchus Gill, Amer. Jour. Sci. and Arts, 92 (i1·ideus). 

Type: Lab1·us irideus Lacepede. 
Etymology: f{brpuv, spine; apziu:, anus. 

ANALYSIS OF THE SPECIES OF CENTRARCHUS. 

a. Body ovate, strongly compressed; head small; snout short, shorter than eye; 
mout.h small, obliqne; maxillary reaching posterior border of pupil; eye large, 
3! to 4 in head; opercular spot narrow, much higher than long; scales large, 4 
to 6 rows on cheeks; dorsal high, longest spine li in head; pectorals ancl ven­
trals long, reaching anal, ventral spines extending past anus to fin. Green, with 
series of dark brown spots on sil1es, below lateral line f('rming interrnptecllougi­
tudinallines; a dark spot below eye; soft dorsal aml anal reticulated; young with 
a black ocellus at base of soft dorsal. Head, 2i to 3; depth, lito 2. D. XI-XII,l2; 
A. yn-vni1 15; lat, 1.1 88 to 44; I!, 6 incl:te~. ! ••••• ; ••••••• ~ ~ ~ ~ MA9~0:f'!'.F;Jms, 1. 
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1. CENTRARCHUS MACROPTERUS. 

(Round ·sunfish. Plate LXVIII, fig. 1.) 

Labrus macropterns La.cepede, Hi t. Nat. Poiss., III, 447, 1802 (Charleston). 
Central·ohus maol·optorus Jordan, Btlll. X, U.S. Nat. Mus., .~6, 1877. 
Labrus irideus La.cepede, Hist. Nat. Poiss., IV, 716, 1802 (Charleston). 
Centrarclws irideus Cnv. & Val., Hist. Nat. Pois9., III, 89,1829 (Carolina). 
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Habitat: Lowland streams from southern Virginia southward to Flor­
ida [..llll Louisiana; northward in the Mississippi Valley to Illinois. 

Etyewlogy: !tfaxp(k, long; rrTcf)()v, fin. 
This s~>ecies is generally common in the bayous and ponds of the 

southern streams. 
II. EOMOXIS. 

1818. Pomoxis Ra.finesqne, Jonrn. Acad. Nat. Sci. Phila., 417 (annula1'is). 
1860. Pomoxys Holbrook, Ich. S.C., 29 (emend.). 
186t. Hyperiatius Gill, Amct'. .Jonrn. Sci. and Arts, 92 (hexacanthu,s). 

Type: Pomoxis annularis l~aiinesquc. 
Etymology: llwp.a, opcrcle ; d~r)q, sharp . 

• ANALYSIS OF THE SPi'~CIES 01<' POM:OXIS. 

a. Dorsal spines, 7, rarely 8; anal strongly retictllated; body oblong, elevated, much 
compressed; head mollerate; snout projecting; mouth rat_her large; maxillary 
reaching to posterior border of eye; eye large, 3! to 4 in head; opercular spot 
small; uorsal elevate(l, longest spine reaching posterior border of eye; pectorals 
and ventrals reaching anal, ventral spine extending past anns; scales moderate, 
6 to 8 rows on cheeks. Silvery-olive, mottled with clear green; dorsal and anal 
marked alike; head,3; depth, 2; D. VII or vm, 15; A. vt, 1i orl8; lat. I., 40 to 45. 

SPAROIDES1 2. 
aa. Dorsal spines 6, rarely 5; anal, plain; profile of head more strongly S-shaped 

than in spm·oides; nape more gibbons; snout longer than eye; maxillary some­
what shorter; eye smaller, 4! to 5 in head; scales on cheei{S in 4 or 5 rows; lat. I., 
:36 to 48; rest almost as in sparoides . -.-- •.•••••.•••••.•.•••..•.•. ANNULARIS, 3. 

2. POMOXIS SPAROIDES. 

(Calico Bass; Strawberry Bass; Tin-mouth; Grass Bass; Ba;r Fish. Pl. LXVIII, fig. 2.) 

Labrus sparoides Lac6pMe, Hist. Nat. Poiss., III, 517, 1802. 
Centrarchus sparoides Cuv. & Val., III, 88,1829 (Carolina). 
Pomoxis spa1·oideR Gira.rd, U. S. Pac. R. R. Surv., 6, 1859. 
Cantharus nigromacnlatus Le Sueur MS., 1829 (Cuv. & Val., Hist. Nat. Poiss., III, 

88). 
Pomoxis tligl'omacttlatlts Girard, U.S. Pac. R. R. Surv., 6~ 1~59. 
Cent1·archus hexacanthus Cuv. & Val., Hist. Nat. Poiss., VII, 458, 1831. 
Pomoxyl$ hcxa~anthus Holbrook, Ich. S. C., 29, 1860. 
Hyperistius hexaoanthue Gill, Amer. Jour. Sci. and Arts, 97, 1864. 
Hypel'istins carolinensis Gill, Amer. Jour. Sci. and Arts, 92, 1864. 

Habitat: Eastern United States from the Great Lakes to the Gulf, 
east to the Hudson River, west to Arkansas; in upland streaUls a d 
lakes, rarely descending to the lowlands. 

Etymology : Spants, a genus of fishes· e,aoc;~ like, 

• 
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3. POMOXIS ANNULARIS. 

(Crappie; Sac-a-Lai; Bachelor; New Light. Plate LXVIII, fig. 3.) 

Pomoxis annularis Rafiuesque, Amer. Mont. Mag., 4·1, 1818 (Falls of Ohio River). 
Pomoxys annularis Jordan, Man. Vert., ed. 1, 231,1876. 
Cichla storeria Kirtland, Rep. Zuol. Ohio, 191, 1838. 
Pornoxys store1·ius Gill, Pr·oc. A cad. Nat. Sci. Phil a., 1865, 64. 
Ponwxis nitidus Girard, Proc. Acad. Nat. Sci. Phila. 18G7 (Houston River, Ky.). 
Cent1·archus nitidus Gunther, Cat. Fish. Brit. Mus., I, 257,1859. 
Pomoxys b1·evicavda Gill, Proc. Acad. Nat. Sci. Phila. 1865, 64 (North Grand River, 

Mo.). 
Pomoxys internwdius Gill, Proc. Acad. Nat. Sci. Phila.1865, 64. 
Pomoxys protacantlms Gill, Proc. Acad. Nat. Sci. Phila. 1865, 64 (Tarboro, N.C.). 

Habitat: Eastern United States south of the Great Lake region, east 
of the Alleghanies north to the Great Lakes, west to Kansas and Texas 
(in lowland streams). 

Etymology: Latin, ringed. 

III. ARCHOPLITES. 

1861. Archoplites Gill, :Proc. Acad. Nat. Sci. Phila., 165 (inten·uptus). 

Type: Oentrarchus interruptus Girard. 
Etymology: 'Apioq, anus; vr:JJrr;q, armed. 

ANALYSIS OF THE SPECIES OF ARCHOPLITES. 

a. Body oblong ovate, compressed, profile angnlated; head large; snout scarcely 
longer than eye ; mouth la,rge; maxillary reaching posterior border of eye; eye 
moderate, 4~- to 5 in head; scales moderate, smaller on breast and back, 8 to 9 rows 
on cheeks; dorsal spines rather high, longest•reaching posterior border of pupil; 
pectorals and ventrals notre aching anal. Blackish above, sides silvery, with 
about 7 dark interrupted bars; a black opercular spot; fins nearly plain; head, 
2! to 2!; depth, 2! to 2t; D. XII-XIII, 10; A. VI-VII, 10; lat. 1., 40 to 51; L., 12 
inches .• oeeo- ••••••••••••• -- oooo- ••••• -···· -· -· 00 •••••••••••• INTERRUPTUS, 4. 

4. ARCHOPLITES INTERRUPTUS. 

(Sacramento Perch. Plate LXIX, fig. 1.) 

Centrarc7wsinterruptusGirard, Proc. Acacl. Nat. Sci. Phila.1854. 129(SanJoaqnin 
anrt Sacramento Rivers). 

Ambloplites inten·upttt-3 Girard, U. S. ~ac. R. R. Surv., 10, 1859. 
At·choplites intert•ttptus Gill, Proc. Acad. Nat. Sci. Phila. 1861, 165. 
Centt·a?·chus maculosuB Ayres, Proc. Cal. Acad. Nat. Sci.1854, 8. 

Habitat: Sacramento and San Joaquin Rivers, Calif(rrnia. 
Etymology: Latin, interrupted. 
This species is common in the larger streams of California and is the 

only Percoid west of tl!e Rocky Monntains. 
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IV. AMBLOPLITES. 

1820. Ambloplites Rafinesque, Ich. Oh., 33 (ictheloides = rupestri.q). 

Type: Lepomis ictheloides ~a f. ( = Bodianus rupestris ). 
Etymology: 'AtJ-(i).u<;, blunt; urrUrr;<;, armeu. 

ANALYSIS OF THI<~ SPECIES OF .AMBLOPLITES. 
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a. Scales on cheeks not rudimentary; body oblong, heavy, moderately compressed; 
head large; snout projecting, shorter than eye ; mouth large; maxillary reach­
ing to posterior border of eye; opercular spot small, black, confined; eye large, 
3} to 4 in head; scales large, 6 to 8 rows on cheeks; dorsal spines moderately 
elevated, lon'gest reaching to posterior border of pupil; ventrals and pectorals 
not reaching anal, ventml spine 1!-; olive green, tinged with brassy ; a dark 
spot on each scale, these forming interrupted long stripes; a dark spot below eye; 
vertical fins reticulated; heatl, 2! to 2i; depth, 2 to 2~; D. xr, 10; A. VI, 10; lat. 
1., :{8 to 4·~ i L., 12 inches ............................... - ........ RUPESTRIS, 5. 

aa. Scales on cheeks rudimentary in tho arlnlt (sLDipes more interruptetl and fins less 
reticulated), otherwise as in 1·upestl'is .......................... CAVIFRONS, 5b. 

5. AMBLOPLITES RUPESTRIS. 

(Rock Bass; Red Eye. Plate LXIX, fig. 2.) 

Boclianns rupcstris Rafinesque, Amer. Mont. Mag., 120, 1817 • 
.Ambloplites 1'1tpestl'is Gill, Proc. Acad. Nat. Sci. Phila. 1860, 20. 
Icthelis erythl'op8 Rafin.esqne, Ich. Oh., 29, 1829 (Ollio River). 
Lepomis ictheloides H.afinesquc, Ich. Oh., 32, 1819 (Ohio River). 
Antbloplites ichlheloidcs Agassiz, Amer. Journ. Sci. and Arts, 299, 1854 (Huntsville, 

Ala.). 
Cichla wnea LA Snenr, Journ. Acad. Nat. Sci. Phila. 1822, 214. 
Centrarchtts mueus Cuv. & Val., Hist. Nat. Poiss., III, B4, 1829 (Lake Ontario). 
Ambloplites WIH'tt8 Agassiz, Amer. J oum. Sci. and Arts, 299, 1854. 
Centnr.rchuBlHlntacanthus Cn v. & Val., Hi1;t. Nat. Poiss., III, 88, 18:29 (Wabash R.). 

Habitat: Lake Champlain to _Manitoba, south to Louisiana in rivers 
and lakes west of the Alleghany Mountains. 

Etymology: Latin; living among rocks. 

5b. AMBLOPLITES RUPESTRIS CA VIFRONS. 

Ambloplites cavijrons Cope, Journ. Acad. Nat. Sci. Phila. 1868, 217 (Roanoke R.). 

Habitat: Roanoke River. 
Etymology: Ouvus, hollow; frons, forehead. 
An examiuation of an adult of this form from Roanoke River shows 

that cavifrons slwuld probably be maintained as a distinct subspecies. 
There is nothiug peculiar or U.ifferent in any respect from rupestris a bout 
the physiognomy of cavifrons, the sole tangible difference being in the 
scaling of the ltead. 

H. Mis. 274~ 36 
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V. CH.lENOBRYTTUS. 

1864. Chrenobryttus Gill, Amer. Journ. Sci. and Arts, !:12 (Calliu1·us nwlanops 
Girard). 

1876. Glossoplites Jordan, Man. Vert., ed. I, 223 (melanops). 

Type: Oalliurus rnelanops Girard (=Po1notis gu,losus Cuv. & Val.) 
Etymology: Xa{vw, to yawn; bryttus, i.e., lepomis. 

ANALYSIS 01!' THE SPECIES OF CH.ENOBRYTTUS. 

a. Body elon~ate, heavy, short and thick; head large; snout about equal to eye; 
mouth large; maxillary reaching posterior border of eye; eye large, 4 to 4-§- in 
head; opercular spot abont as large as eye, bltwk confined, margined; scales 
moderate, 6 to 8 rows on cheeks ;· dorsal spines low, largest reachiug to middle of 
pnpil; pectorals not reaching anal; ventrals nearly reaching a.nns, ventral spine 
about 2 in distance between origin of ventrals and anus. Dark olive-green, sides 
brassy, with numerous blotches of blue and coppery red; belly yellow, spotted 
with red; iris bright red; 3 or 4 dark-red bars back and below eye across cheeks and 
opercles; vertical fins reticulated; soft dorsal and anal with a faint spot. Head, 
2i to 2!; depth, 2 to 2t; D. X., 10; A. III, 9; lat. 1., 38 to 44; L., 10 inches. 

GULOSUS1 6. 
6. CHlENOBRYTTUS GULOSUS. 

(War-month. Plate LXIX, :fig. 3.) 

Pomotis gulo~Jus Cuv. & Val., Hist. Nat. Poiss ., III, 498, 1829 (New Orleans). 
Centm1·olms gnlosns Cnv. & Val., Hist. Nat. Poiss., vn, 459, 1831. 
Calliurus gulosus Agassiz, Amer. Journ. Sci. and Arts, 300, 1854 (Huntsville, Ala.). 
Clwmob1·yttus gulosu8 Cope, Proc. Acad. Nat. Sci. Phila., 1865, c4 (Michigan). 
Lepomis gulo.sus Cope, J ourn. Acad. Nat. Sci. Phila. 1868, 223. 
Centrarohus vi1'idis Cuv. & Val., Hist. Nat. Poiss., vn, 460, 1831 (New Orleans). 
Chamobryttus vi1·idis Jordan and Copeland, Bull. Buff. Soc. Nat. Ilist., 137, 1876. 
Callinrus pnnotulaitts Agassiz, Amer. Jonrn. Sci. and Arts,.300, 1854 (Huntsville, 

Alabama). 
(?) Pomotis pallidus Agassiz, l. c., 1854 (Huntsville, Alabama). 
Calliurusflo1'idensis Holbrook, Jonrn. Acad. Nat .. Sci. Phila.1855, 53 (St. John's 

River, Florida). 
Bryttus floridenBis Gii.nther, Cat. Fish. Brit. Mus., 260, 1859. 
Chamob1·yttnsjloridensis Jordau & Copeland, Bull. Buff. Soc. Nat. Hist., 137, 1876. 
Callim·us rnelanops Girard, Proc. Acad. Nat. Sci. Phila. 1857 (Leon River, Rio 

Medina, Dry Creek, aml San Pedro Creek, Texas). 
Br·yttus melanops Gunther, Cat. Fish. Brit. Mus., 260, 1859. 
Chcenobryttus nwlanops Gill, A mer. J ourn. Sci. and Arts, 92, 1864. 
Glossoplites melanops Jordan, Man. Vert., 223, 1876 (Illinois Ri'Ver). 
Lepomis g'illii Cope, Journ . .A.cad. Nat. Sci. Phila. 1868, 225 (James River, Va.) . 

. Chwnobryttu.s gillii Cope, Proc. Amer. Pbil. Soc., 425, 1870. (All streams of North 
Carolina east of the Alleghanies; not found in the French Broad). 

Glossoplites gillii, Jordan, Man. Vert., ed. I, 233, 1876. 
Chcenobryttns gillii Cope, Proc. Amer. Phil. Soc., 252, 1870 (French Broad). 
Lepomis chm·ybdis Cope, Journ. Acad. Nat. Sci. Phila. 1868, 224 (Texas) .. 
Chcenobryttns antistius McKay, Proc. U. S. Nat. Mus. 1881, 88 (Lake Michigan). 
Chcenobryttns gHlosus antistilts Jordan, Cat. Fish. N. A., 76, 1885. 
? Lepomis lirus McKay, Proc. U. S. Nat. Mus., 1881,89 (based on Pomotis pallidu8 

Agassiz). 

Habitat : Eastern United States from the Great Lakes to Virginia, 
south west to the Gulf; east of the Alleghanies; north to Virginia; west 
to Kansas and Texas. 
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Etymology: Latin; big mouthed. 
I have been unable to find any stable differences between the antis­

tius of McKay and the gulosus of Cuv. and Val. The differences men­
tioned in Jordan and Gilbert's Synopsis gradually fade into each other, 
and all the ma11y specimens of war-mouth examined doubtless belong 
to one species. The Pomotis pallid~ts of Agassiz, which lias become the 
Lepomis lirus of McKay, I can not identity, and I suggest that it may be 
the same as Ohcenobryttus gulusus. 

VI. ACANTHARCHUS. 

1864. Acantharchus Gill, Amer. Journ. Sci. and Arts, 92 (pomotia). 

Type: Centrctrchus pomotis Baird. 
Etymology: "Axayoa, spine; apx.o-::, anus. 

ANALYSIS 01!' THE SPECIES OF ACANTHARCllUS. 

a. Body uulong, robust, mvderately compressed; head large; snout shorter than eye; 
mouth large; maxillary extending past eye, 2-/;- in head ; eye moderate, 4 to 4! in 
heau; opercular spot smaller than eye; scales moderate, 5 to 6 rows on cheeks; 
dorsal spines low, longest reaching to midLUe of pupil; ventral and pectorals 
reaching anal, the laLter short, 1t in head, ventral spine 1! in distance between 
origin of ventrals and anus. Dark green:sb, usually with five longitudinal black 
bands along sides; cheeks with three dark bars; vertical fins dark at base; bead 
2t to iii depth, 2 to 2t; D. XI, 10; A. V, 10 i lat. 1., 38 to 44 ...•••. POMOTIS, 7, 

7. ACANTHARCHUS POMOTIS. 

(Mud Bass. Plate LXX, fig. 1.) 

Cent1·arch1.ts pomotis Baird, Ninth Smith. Rept., 325, 1854 (~ew Jersey, New Yorlt). 
Acantharchus pi'HnoHs Gill, Amer. Journ. Sci. and Arts, 92, 1864. 

·Habitat: East of tbe Alleghany Mountains, from New York to South 
Carolina, only in the lowland streams. 

Etymology: Pomotis, an old name of Lep01nis. 

VII. ENNEACANTHUS. 

1864. Enneacanthus Gill, Amer. Journ. Sci. and Arts, 92 (obesus). 
1868. Hemioplites Cope, Jonrn. Acad. Nat. Sci. Phila., 218 (si·mulans=glm·ioaus.) 
1877. Copelandia JonLw, Proc. Acad. Nat. Sci. Phila., 56 (eriarcl!a). 

Type: Pomot-is obesus Baird. 
Etymology: '£yyf.a, nine; llxaYOa, spine. 

ANALYSIS OF THI~ SPECIES OF ENNEACANTHlJS. 

q., Opercular spot large, more than half eye; sides with 5 to tl distjnct vertical 
bars; body obloug-ovate, compressed; heafl small; snout shorter than eye; 
mouth small; maxillary extending to middle of pupil; eye large, 3 to 3i in 
head; opet·cnl~r spot uordereJ below, IJlack not coufined; scales moderate, 3 to 
4 rows on cheeks; dorsal moderately high; longest spine extending IJeyoud 
pupil; pectorals and ventrals reaching anal, ventral spine reaching anus. 
Olivaceous, with f) to 8 distinct IJlack crossbars; spots on body or fins purplish 
or golden; caeeks with lines and spots; a dark bar below eye; head 2i- to 3 ; 
depth, l} to 2t; D. IX, 10; A. III, 10; lat. 1., 3~ to 33; L., 3 inches. 

OnEs us,, 8 .. 
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a a. Opercular spot smaller tllan half eye; body without crossbars. 
b. Ventral spines reaching anus; body more robust and elongated than in rhesus; 

dark olive; t~ides of bead, whole body, and vertical :fins, in the males, with 
round, bright, blue spots arranged in irregular rows; females duller, with 
larger and fainter spots more regular in position; ear flap small, with a blue 
border and a pearly spot in front; a dark bar below eye; D. IX to x, 10; A. 
III to IV, 9; lat. 1., 30 ...................................... GLORIOSUS, 9. 

bb. [Ventral spines reaching anal. Olivaceous; vertical fins with ronnel, pale 
spots; D. x, 7; A. IV, 8; lat. 1., :3J; doubtful species, probably identical with 
gl01·iosus .... ............................................. ERIARCIIUS1 10.] 

8. ENNEACANTHUS OBESUS. 

Pomotis obesus Baird, Ninth Smith. Rept., 324~ 1854 (Beaseley's Point, N. J. ). 
Bryttus obesus Girard, Proc. Acad. Nat. Sci. Phila. 1859, 53. 
Em1eacanthus obesus Gill, Amer. Journ. Sci. and ArtiS, 9~, 1864. 
Br,IJltusfasciatus Holbrook, Jour. Ac. Nat. Sci.Phila. 1855,51 (St. John's R., Fla.). 
Enneacanthns fasciatus Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 137, 1876. 
Pomotis guttatus Morris, Proc. Acad. Nat. Sci. Phila. 1~59, 3 (Philadelphia). 
Enneacanthus rnilueriarws Cope MS. 1878 (description never published). 

Habitat: Massachusetts to Florida, in lowland streams. 
Etymology: Latin; obesus, fat. 

9. ENNEACANTHUS GLORIOSUS. 

Br·yttu.~ gloriosus Holbrook, Journ. Acad. Nat. Sci. Pbila. 1855,51 (Cooper River, 
S.C.; Georgin.). 

Enneacantlws gloriows Jordan&. Copeland, Bull. Buff. Soc. Nat. Hist., 137, 1876. 
HemioplUes simulans Cope, Jonrn. Acad. Nat. Sci. Phi.la. 186tl, 218 (Tuckahoe 

Creek, near Richmond, Va.). 
Enneacauthus sirnnlans McKay, Proc. U. S. Nat. Mus., 93, 1881. 
Enneacanthus pinniger Jordan, Bull. x, U.S. Nat. Mus., 27 1878 (Kinston, N.C.). 
Enneacanthus simulans _pirmiger Jordan, Cat. :Fish. N. A., 76, 1885. 
Enneacanlhttsmargarotis Gill&. Jordan, Bull. x, U.S. Nat. Mus., 28, 1878 (Beaseley'~:~ 

Point, N. J.). 

Habitat: New Jersey to Florida, in lowland streams, east of the 
mountains. 

Etymology : Latin; gloriosus, glorious. 
A careful comparison of specimens of .E. simulans, with Holbrook's 

description of Bryttns gloriosus, convinces me that they are the same, 
au<l as gloriosus is an older name it must be used in place of sirnnlans. 
Ennea canthus simulans pinniger is not worthy even of a subspecific rank, 
as the characters upon which it is based are very variable, and are those 
of highly developed males. In tltis point I agree with Mr. Charles L. 
McKay (Proc. U. S. Nat. Mus. 1881, 92). 

10. ENNEACANTHUS ERIARCHUS. 

Copelandia eriarclta Jordan, Proc. Acad. Nat. Sci. Phila. 1877, 56 (Menonomee 
River, Milwaukee, Wisconsin). 

Enneacanthus eriar·chus McKay, Proc. U.S. Nat. Mus. 1881, 93. 

Habitat: Unknown. The assigned localities are the Menonomee 
River, Wisconsin, and Missouri. 
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Etymology: 'Ept, an intensive particle; apxt'Jc;, anus. 
This is a very doubtful species, but it may be retained provisionally 

as distinct, on the characters given in the key, which are those of the 
original type. Both the localities assigned to this species are probably 
erroneous. The original type was sent to the Indiana University by 
Dr. P. R. Ho,y, purporting to have come from the neighborhood of 1\iil­
waukee. Another smaller specimen is in tlw National Museum, said 
to luwe been taken by Dr. Hoy in Tabo Creek, Missouri. Inasmucn as 
no other collector bas obtained any Ennecwanthus west of the Alleghany 
Mountains, it is probable that Dr. Hoy's specimens came from some 
eastern locality. 

E. eriarchus is probably identical with E. glorlosu.s, the frequent 
variation in number of spines in the latter species being additional 
reason for so thinking. 

VIII. MESOGO:NISTIUS. 

18GJ. Mesogonistius Gill, Amer. Jonrn. Sci. and ArLs, 92 (chmtoclon). 

Type: Pmnotis chmtodon Baird 
Etymology: M€1itJc;, middle; rwvla, angle; ilidov, sail. 

ANALYSIS OF TilE SPECIES OF 1\'I:ESOGONISTIUS. 

a. Body snborbicular, compressed; head moderate; snout shorter than eye; mouth 
very small; maxillary reaching to pupil; eye large, 3 to 3! in head; opercular 
spot much smaller than eye, .with a crescent-shaped pale center; scales large; 
dorsal spines elevated, longest reaching just beyond eye; pectorals and veutrals 
reaching aual, ventral spine reaching anus. Clouded straw-color sides with 6. 
to 8 conspicuous black irregular vertical bars, first through the eye, second in 
front of pectorals, interrupted on the operculum, third at the front of the uorsal 
covering the membrane of tha fiest three spines, and forming a median black 
stripe on each ventral fin, the fourth at front of soft dorsal, fifth opposite its last 
ray, last at base of caudal; fins mottled; head, 3 to :it; depth, 1~ to 1!; D. x, 10; 
A. III, 12; lat. 1., 28; L., 3 inches __ ·----· ·----· ............... CH.JETODON, 11. 

11. MESOGONISTIUS CHETODON. 

(Plate I.xx, fig. 2.) 

Pomotis chmtoclon Baird, Ninth Smith. Rept., 324 1854 (Cedar Swamp Cr., N. J.). 
Mesogonistius chmtodon Gill, Amer. J ourn. Sci. aml Arts, 92, 1864. 

Habitat: New Jersey to Maryland, only in sluggish streams near the 
coast. 

Etymology: Ohcctodon, a genus of fishes, from xa{-rr;, hair; dowv, tooth. 

IX. LEPOMIS. 

1819. Lepomis Rafinesque, Jonrn. de Phys., 402 (auritu.s). 
1819. Pomotis Rafinesque, Journ. de Phys., (auritns). 
1819. Apomotis Rafinesqnc, J ouru. de Phys., 420 ( cyanellus ). 
1820. Icthelis Rafinesqne, Icll. Oh., 27 (aw·itus). 
18.20. Telipomis Rafinesque, Ich. Oh., 27 (mam·ochim=palliclns). 
1831. Bryttus Cnv. & Val·., Hist. Nat. Poiss., 461 (pnnctatns). 
1876. Helioperca .Jordan, Ann. N.Y. Lye. Nat. Hist., 355 (pallidus). 
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1877. Xenotis Jordan, Proc. Acad. Nat. Sci. Phila., 76 (falla.x=rncgalotis) . 
1877. Xystroplites Jordan MS., Cope, Proo. Amer. Phil. Soc., 66 (gillii=alb1tlns) . 
1877. Eupomotis Gill & Jordan, Field & Forest, 190 (Spanls anreus=gibbosus). 
1877. Lepiopomus Jordan, Ann. N.Y. Lye. Nat. Hist., 316 (mnend.). 

Type: Labrus auritus Linnmus. 
Etymology: A~n[~, scale; nwp.a, opercle. 

ANALYSIS OF THE SPECIES OF LEPOl\US." 

a. Lower pharyngeals narrow, teeth conic. 
b. Gill-rakers long, stiff; supplementary bone evident, usually well developed; 

pectorals shorter than head. 
c. Scales moderate, lat. I., 43 to 50. (Apornotis Rafinesque.) 

d. Body oblong, the depth 2t to 2i- in lengtlJ; dorsal with a lllack spot at base 
of soft rays more or less diAtinct ; head large ; ~:mout 

projecting, 3i to 3f in head; mouth large; maxillary 
reaching middle of eye; eye 4~ to 4t in head; opercular 
spot as large as eye, margined, lllack confined to bony 
part; scales small; dorsal Apines low, longest equal to 
snout; pectoral short, not reaching anal; venttals short, 
not reaching anal fin, spine 1!- to 2 in distance from origin 
of ventrals to anul!l. Green, with brassy luster, each scale 
with a blue spot at base; fins largely blue, anal and ven­
trals edged with orange; a dark spot at base of last rays 
of dorsal and usually of anal also; cheeks with blue stripes; 
iris red. Head, 2f to 3; depth, 2! to 2!; D. x, 11; A. In, 

. 9; lat. l., 48 to 50. L., 7 inches. __ ..... CYANELLUS, 12. 
dd. Body short and deep, the depth half the length; dorsal without a black 

spot at base of soft rays; head rather large; snout mod­
erate; mouth m"oderate; maxillary reaching to posterior 
border of pupil; eye large, shorter than snout, 4t in 
head; opercular spot as large as eye, margined above 
and below ; scales large, 6 to 7 rows on cheeks; dorsal 
elevated, longest spine as long as from tip of snout to 
middle of pupil; pectorals reaching anal; ventral spines 
li- in distance from origin of ventrals to anus, fin not 
1·eaching anal. General color olive-green; unmarked. 
Head, 3; depth, 2 to 2t; D. x, 10; A. III, 9; lat. 1., 43 to 
46. L., 6 inches ____ -------·-----· ...•.. lsCHYRUS, 13. 

cc. ·Scales rather large, 33 to 34 in lateral line. Body short and deep, robust; 
dorsal and ventral curves equal; head moderate; snout 
vory short, 4t to 5 in head; month small; maxillary ex­
tending to posterior border of pupil; eye large, 3t to 3~ 
in head ; opercular spot smaller than eye, higher than 
long, margined with black on the bony part; scales 
large; dorsal spines moderately high, longest spine reach­
ing posterior border of eye ; pectorals shorter than head, 
not reaching anal; ventrals not reaching anal, spine 
long, 1t to It in distance between origin of ventrals and 
anus. Dark green, sides with about 10 vertical bars; 
dorsal in 2 with a black ocellus on last ray; cheeks not 
striped. Head, 2i- to 3; depth, 2 to 2t; lat. line, 33 to 34. 
L., 2t inches ....................••.. SYMMETRICUS, 14. 

*Some of the characters used in this key are variable, and with young specimen~ 
it mu:st be used with caution. 
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bb. Gill-rakers morlemt.e or shortish; supplementary uutxillary very Hmall or obso­
lete. ( Lepornis.) 

e. Pectorals moderate or short, shorter than hea1l ; usually no distinct black 
spot on last rays of dorsal or anaL 

f. Mncons pores large; opercular spot wholly surrounded by a very Lroa<l 
red margin; scales very large, lat. 1., 33 to 35. Body 
()blong, moderately compressed; head rather larg~; snont 
moderate, 3i in head; mouth moderate; maxillary re:tch­
ing nearly to middle of pupil; eye rather large, 3~ to 4 
in head; mncons pores large, those on preopercle espe­
cially so; opercular spots rather long, as large as or 
larger than eye, the L>lack not confined to the bony part; 
dorsal rather high, longest spine as long as from tip of 
snout to posterior border of eye; pectorals short, about 
lt in head; ventmls reaching anal, spine 1t to l! in dis­
tance between origin of ventrals and anus. Olive, with 
greenish spots posteriorly; siiles with round orange 
spots; belly and lower fins red. Head, 2~; depth, 2i to 
2!; lat. line, :n to :35. L., 2i inches .• ·--- Hu~nLrs, 15. 

ff. Mncous pores small; opercular spot various; scales moderate or small, 
:~5 to 43. 

g. Pectoral fin rather long and slender, reaching to first soft rays of anal, 
and as long as head without 1bp; dorsal spines high, 
the longest as long as snon t and eye ; general form and 
coloration of Lepomis lwmilis, the scales smaller and the 
fins longer; body oblong, compressed; profile depressed 
above eye, the snout projecting; mouth moderate, the 
lower jaw projecting, the maxillary reaching to below 
front of pupil; opercular 1lap moderate, with a wide 
red margin; veutrals reaching anal ; gill-rakers shortish 
and thick; scales 6-40 to 43-13, 5 or 6 on cheek; eye 
modetate, 3i in head, a little longer than snout. Color 
light olive; back and sides mottled with olive, these 
markings-taking the form of chain-like cross bands; 
adult with round orange spots on sides, as in L. humilis; 
fins plaiu ..................... ---· .. MACROCHIIWR, lG. 

gg. Pectoral fins short, not reaching beyond front of anal, and shorter 
than head without opercular flap; dt)rsal spines low, 
not longer than fl'om snout to posterior margiU of pupil. 

71. Opercular flap in the adult very long, longer than high, and usually 
with a red margin, which is generally narrow. 

i. Palatine teeth none; gill-rakers very short and weak; body deep, 
with the hack rounded. Color of adult. brilliant orange 
and blue, the former color predominating below, the blue 
in wavy streaks, the orange in spots; head with con­
spicuous blue stripes; fins mostly with the membranes 
orange, the rays blue. llocly short and deep, compressed; 
profile steep; head short; snout short, 4 to 4t in head; 
maxillary extending to opposite middle of pupil; eye 
moderate, 3t to 4 in head; opercular spot usually larger 
than eye, and margined with red, in the adult becoming 
very long and rather broad; scales moderately small; 
dorsal spines rather low, longest reaching from snout 
to posterior border of pupil; pectorals shorter than 
bead; ventrals not reaching anal, spine, 1t to lt in dis­
tance from origin ofventra]s to anus. Head, 3; depth: 2t 
to 2!; lat. line, 35 to 42. L., 6 in ..••••• MEGALOTIS, 17. 
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ii. Palatine teeth present, few; gill-rakers moderate; uody oblong; 
adult olive; belly und lower fins largely red; scales on 
sides with uluish spots; uluish stripes on head, especi­
ally before eye. Body elongate, moderately deep, profile 
steep; head moderately long; snout short, 4 in bead; 
maxillary extending to posterior border of pupil; oper­
cular flap becoming very long in the adult, ·but always 
I'cmaining narrow; eye moderate, 4 in head; scales vary­
ing in size: dorsal spines low, lougest reaching to pupil; 
pectorals reaching to anal; ventrals usually not reacuing 
anal; spine 1t to 1-!- in distance from origin of ventrals to 
anus. Head, :2-!- to 3; depth, 2t to 21-; lat. line, 3S to 48. 
L., 8 inches .............................. AURITUS, 18. 

hh. Opercular spot higher than long; cheeks without distinct blue 
stripes, sides of body with round orange spots; body 
deep and compressed. 

j. Body without conspicuous brown spots, dusky, fins darker; 
scales above lat. I. with rows of dark spots, as in mwitu.s; 
below lat. 1. are about 7 rows of bronze spots, which fade 
out towards the belly; lower fins dusky; body moder­
ately robust, short and deep, compressed; head small; 
snout short, smaller than eye; maxillary reaching mid­
cUe of pupil; eye large, 3i to :~-1 in head; opercular spot 
margined above and below; scales moderato, fi vc or six 
rows on cheeks; dorsaL moderate, longest spiue reaching 
from tip of snout to posterior border of pupil; pectorals 
short, 1-:1- in head, not quite reaching anal; ventrals n·early 
reaching anal. Head, 3; depth, 2; lat. 1., 36 to :"38. 

GARl\fANI, 19. 
jj. Body covered with conspicuous brown spots, like :fly-specks. 

Olivaceous, with numerous small deep-brown spots, 
smaller than pinheads; these are most distinct on the 
lower parts of the side, where they form lines along tho 
rows of scales, and on opercles; body robnst, short and 
deep, compressed; head small; snout short, 4 in heatl: 
maxillary extending to middle of pupil; eye large, 3t iu 
head; opercular spot about as large as eye, ulack, con­
fined to bony part; scales nther large; dorsal spines 
rather high, longest reacl1ing posterior border of eye; 
pectorals short, not reaching anal; ventrals not reach­
ing anal; spine 1-!- in distance from origin of ventrals to 
anus. Head, 3; depth, 1~ to 2; lat. line, 40 to 45; L., 
5 inches ........... .' ................... PUNCTATUS, 20. 

ee. Pectorals longer than head; dorsal and anal with a black spot at base ofpos­
teriorray. Body short and deep, compressed; head small; 
snout short, 4 in head; maxillary reaching front of pupil; 
eye large, 3t to 3! in head; opercular flap usually l1igher 
than long and the black confined, but in some southern 
specimens longer than high and with a black membrana­
ceous border, with or without a pale margin below; scales 
moderate; dorsal spines higl1, longest reaching posterior 
border of eye; pectorals reaching middle of anal; ven­
trals not reaching aual; spine 1-!-. Olive green ; young, 
purplish silvery, with crossbars; belly coppery red in 
old specimens. Hearl, 3; depth, 2; lat. line, 42 to 44; L., 10 
inches .••••...•.•...••••.••••••••••••••• PALLTDUS, 20, 
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aa. Lower pha.ryngflal~ broallnr, teeth hlnn Hy conic or p:tYfltl. (Xy8ll'oplill'8 .Ttml:l.n.) 
k. Cheeks without wavy blne lin<>s; dorsal not mottled; sides of 

body not spotted. 
l. [Pectorals shorter than head, not extending beyond ventrals; 

body elongate, rather deep mesially; caudal peduncle 
rather elongate; snout projecting, forming an angle 
above eye; mouth wide. the ]ower jaw projecting; max­
illary reaching jnst past front of pupil : eye as long as 
opercular flap, 4~ in head; flap moderate, broad, wjth a 
yery wide pale margin below and behind; dorsal spines 
moderate, as long as snont and half of orbit; five rows 
of scales on cheeks; lower pharyngflals blunt, almost 
paved; light olive, uniform in spirits; traces of dusky 
mottlings on last rays of dorsal ancl anal. Head, 2~; 
depth 2; lat. 1., 42; L., 5 inches] (Jordan & Gilbert.) 

ALBULUS1 22. 
ll. Pectorals l0nger than head, extending past ventrals. 

111. Scal!~s along latera.lline 34 to 30; dorsal and ventral out­
lines abont equally curved; IJolly moderately elongate, 
compressed ; head ratbm· large; snout 3t to 4 in head; 
maxillary slightly longer than snout; eye moderate, 3t 
to 4t in head; opercular flap much smaller than eye, 
hlack confined, pale margin widest above and below; 
scalPs rather l:trge, 4 rows on cheeks; longest dorsal spine 
reaching past posterior border of pupil; pectorals reaca-

• ing beyond middle of anal; ventral spine 1! to 1t in dis­
tance IJetweeu origin of ventrals and anus; dusky olive, 
silvery benoat!J. Head, 2~- to 3; depth,~ to2~ ·-HEROS, 23. 

111111. Scales along lateral line 42 to 44; dorsal outline much 
more strongly curved than ventral; longest <lorsal spine 
reaching posterior border of eye; scales smaller than in 
notatus j 1·est as in the above species __ .HoLBROOIU, 24. 

kk. Cheeks with wavy blue lines; dorsal mottled ; sides of 
hody spotted; body sllort and deep; head small; snout 
short, 4t in head; maxillary extending to pupil ; eye 
moderate, 4 to 4! in bead; opercular spot ab~ut equal to 
eye, margined below and behind, black not confined; 
scales rather large; dorsal spines moderately low, longest 
reaching middle of pupil; pectorals scarcely longerthan 
head; ventrals not reaching anal, spine lf to 1t in dis­
tance between origin of ventrals and anus. Greenish­
olive, sides bluish 1 belly and lower fins orange; the sides. 
profusely mottled with orange; dorsal bluisll, orange­
spotted. Head, 3 to :1i ; deptlt, ~to 2i; lat. line, 38 to 48; 
L., 8 incces .. _ -----· ·----· -----· --·· ·-··Gmnosus, 25. 

12. LEPOMIS CY ANELL US. 

(Green Snnfish; Little Red-eye.) 

Lepomis cyanell1tB Rafinesque, Jonrn. <le Phys., 420, 1Rl9. 
Icthelis cyanella Rafinesque,-Ich.Oh., 28, 18~0 (Ohio River). 
Chamobl'yttus cyanelltts Jordan, Mau. Vert., ed. 1, 234, 1876. 
Telipomis cyanellus Jordan & Copeland, Bnll. Bnff. 1:\oc. Nat. Hist., 138, 1876. 
Apomotis cyanellus Jordan, Ann. N.Y. Lye. Nat. Hist., 376, 1877 (White River). 
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Ictl1elis mflanops Rafinesqne, Ich. Oh., 28, 1820 (Ohio H.iver.) 
ChO'nobryttn8 mr.lanops Gill, Amer. Jour. Sci. and Arts, 9~, 1864. 
Lepomis melanops Cope, Jour. Acad. Nat. Sci. Phil a. 1868, 223. 
Chamobryttu.s cyanellus rnelanops Jordan, 1\Ian. Vert., ed. 1, 234, 18/6. 
Pornotis longulus Baird and Girard, Proc. Ac. Nat. Sci. Phil::t. 185:~, 391 (PlatteR.; 

Otter Cr., Ark.; Rios Ciloco, Seco, and Pecos, Texas; Mineville, TexafS). 
Bryttus longul·us Baird and Girard, Proc. Acad. Nat. Sci. Phila. 1854, 25. 
Calliw·us longulus Girard, U. S. Pac. R. R. Surv., 16, 1859. 
Calli1u·w1 cliaphanus Girard, Proc. Acad. Nat. Sci. Phila. 1857 (Rio Blanco, Tex.). 
Telipomis £liaphanus Jordan & Copeland, Bull. Buff. Roc. Nat. Hist., 138, 1876. 
Calliu1·ns microps Girard, Proc. Acacl. Nat. Sci. Phila. 1857 (Rio Brazos, Tex.; 

For·t 'Vashita). 
Lepom,is rnie1·ops Cope, Journ. Acad. Nat. Sci. Phila. 1868, 222. 
Telipomis rnicrops Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 1:18, 1H76. 
Calliurus wnrinus Girard, Proc. Acad. Nat. Sci. Phila. 1857 (Rio Brazos, Delaware 

Creek, Tex.). 
Bryttns mut·inus Gunther, Cat. Fish. Brit. Mus,, 1, 260, 1859. 
Telipom.is nw1·inu.~ Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Lepomis -mm·inus McKay1 Proc. U. S. Nat. Mus. 1881, 88. 
Calliurus fornwsus Girard, Proc. Acad. Nat. Sci. Phil a. 18!)7 (Brazos and Colorado 

Rivers, Gypsum Creek, Tex.; Fort Smith, Ark.). 
Bryttus signifm· Girard, Proc. Acad. Nat. Sci. Phila. 1857 (Rio Medina, Texas). 
Ichthelis signifer Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Bryttus mineopas Cope, Proc. Acad. Nat. Sci. Phila. 1865, 84 (Lake. Whittlesey, 

Minn.). 
Lepomis rnineopas Cope, Jour. Acad. Nat. Sci. Phila., 223, 1868 (Kanawha, Mia.mi, 

and Missouri Rivers). 
Chamob1·yttus mineopas Cope, 1865. 

Habitat: United States, west of the Allegilany Mountains, from tke 
Great Lakes to Georgia, Kansas, and the Rio Grande River. 

Etymology: f{uavo~, dark blue. 
The synonomy of cyanellus as given above agrees with that given 

by McKay and others, except that I have included Oalliuru.s murinus 
Girard as ::J. full synonym·. 

13. LEPOMIS ISCHYRUS. 

Lepiopomus ischyrus Jordan and Nelson, Bull. U.S. Nat. Mus. x, 25, 1877 (Illinois 
River) . 

.A.pomotis phenax Cope & Jordan, Bull. U. S. Nat. Mus., x, 26, 1877 (Beaseley's 
Point, N. J. ). 

Lepomis phenate McKay, Proc. U. S. Nat. Mus. 1881, 88. 

Habitat: Streams of Illinois. 
Etymology: 'Iaxup(l~, robust. 
I have examined the types of Apomotis phenax and of Lepornis ischy­

rus and have come to t.Iw conclusion that the two are identical. They 
agree closely in technical characters, differing only in features which 
may be due to size or to the condition of the specimens. 

The description in the analysis is drawn from the types of ph.enax. 
The following notes are taken from the type of Lepornis ischyrus Jordan 
& Nelson, kindly sent to me by Dr. S. A. Forbes: 
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Scales 7-46-15, 6 rows on cheek; longest dorsal spine as long as from tip of snout 
to anterior margin of pupil; head, :3 in length; depth, 2; pectoral reaching ·jnst to 
anal; veutrals to anal; third aual spine 1! in head; month large, the maxillary 
reaching posterior Lorder of pupil ; eye slightly shorter than snout; 4 in head; sup­
plemental maxillary evident as in Lepomis cyancllus: gill-rakers large, x, 10; oper­
cular .flap larger titan eye, the dark spot bordered all around by paler; nape steep, 
forming an angle with the profile of the head; b"dy short and deep, compressed, 
heavy forward; no distinct dark spot on dorsal; scales bluish at base, those above 
lateral line marked as iu Lepornis au1·itus. 

In the original description the color is said to be ''dusky, mottled 
with orange and blue; cheeks with wide obscure blue bands; a faint, 
dusky spot on dorsal and anal behind; belly and lower fins coppery 
yellow ; lower jaw and lower parts of head leaden ·blue." 

The type of Aponwtis phenax is labeled as from "Beaseley's Point, 
New Jersey," in the museum of the .Academy of Philadelphia. This is 
probably an error. The waters about Beaseley's Point are mostly brack­
ish, and if phenax and ischyrus be identical the species belongs to the 
Illinois River basin. This si)ecies thus far is the least common of all 
the sunfishes, and more specimens are ·greatly desired. 

14. LEPOMIS SYMMETRICUS. 

Lepomis symmet-ricus Porbes, in Jordan & Gilbert's Syn. Pish. N. A., 473, 1883 
(Illinois River). 

Habitat: Lowlands . of the Mississippi Valle~r. from central Illinois 
soutll ward to New Orleans. 

Etymology: Latin ; symmetrical. 
This little species has been found common about New Orleans, and is 

doubtless widely diffused in tile Lower Mississippi. 

15. LEPOMIS HUMILIS. 

Brytt·us humilis Girard, Proc. Acad. Nat. Sci. Phila. 1857 (Sugar Loaf Creek, Ark.; 
Cottonwood Creek, Utah; Brazos River, Tex.). 

Ichthel-is hurnilis J ordau &. Copeland, Bull. Bnfi:'. Soc. Nat. Hist., 138, 1876. 
Lepiopornus humilis Jordan, Bull. x, U. S. Nat. Mus., 35, 1877. 
Lepomis humilis Cope, Jonrn. Acad. Nat. Sci. Phila. 1868, 223. 
Bryttus octtlatus Cope, Proc. Acad. Nat. Sci. Phila. lf365, 83 (Lake Whittlesey, 

Minn.). 
Ichthclis oculatus Jordan & Copeland, Bull. Buff. Roc. Nat. Hist., 138, 1876. 
Lepomus oculatus Cope, Jonrn. Acad. Nat. Sci. Phila. 1868, 221. 
Lepiopornus oculatus Jordn.n, Bull. x, U. S . Nat. Mus., ~5, 1877. 
Lepomis anagallimts Cope, Jonrn. Acad. Nat. Sci. Phila. 1868, 221 (Leavenworth, 

Kans.). ' 
Ichthelis anagallinus Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Lepioponms anagallinus Jordan, Hull. x, U.S. Nat. Mus., 35, 1877. 

Habitat: Mississippi Valley from Minnesota to Ohio, to Kansas, and 
Texas. 

Etymology: Latin; humble. 
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16. LEPOMIS 1\iACROCRIRUS. 

Lep~rnis macrochira Rafinesque, Journ. cle Phys., 4~0, 1819 (Ohio Hivcr, Licldng 
Hi ver, etc.). 

lcthelis rnacrochira Rafincsque, Ich. Oh., 27, 1820. 
Lepiopornus rnctm·ochirus J ordn.n, Ann. Lye. Nat. Hist., 386, 1877. 
Lepomis macrochirus Jorrlan & Gilbert, Syn. Fish. N. A., 475,1883. 
Lepornis nephelus Cope, Journ. Arne!'. Phil. Soc., 222, 1868 (Kiskiminitas River, 

Western Pennsylvania). 

Habitat: Ollio Valley; western Pennsylvania to Kentncky and Illi­
nois. 

Etymology: Afaxp6~, long; xetp, hand. 
This species is ratller scarce and has doubtless been confounrle(l with 

Lepmnis humilis, wllich it must resemble in form and color. L. mam·o­
chirus bas, however, smaller scales and much longer pectorals than L. 
lmmilis, its pectorals being sca.rcely shorter than in L. pallid us. ':rhe 
specimens here described were collected by Mr. A .. J. Woolman at 
Tradewater River, Dawson Springs, Kentucky. This stream is a trib­
utary of the Ohio. 

17. LEPOMIS MEGALOTIS. 

(Long-eared Sunfish. Plate LXX, fig. 3.) 

Icthelis megalotis Rafinesqne, Ich. Oh., 29, 1820 (Ohio River). 
Xenotis megalotis Jordan, Ann. N.Y. Lye. Nat. Hist., 373, 1877 (Rock Castle River, 

Kentucky). 
Iothelis aUJ•ifa Rafinesque, Ich. Ob., 29,1820 (Ohio River, not Labrus am·itus L. ). 
Lepomis au1·itus Cope, Jonrn. Acad. Nat. Sci. Phila., 1868, 220. 
Ichthelis audtus Jordan, Geol. Rept. Ind., 215, 1875. 
Pomotis nilida Kirtland, Bost. Journ. Nat. Hist., 472, 1842 (Ohio). 
Ichthel'is nitida Jordan, Geol. Hept. Ind., 215, 1875. 
Pornotis aquilensis Baird and Girard, Proc. Acad. Nat. Sci. Phila. 1853, 307. 
Ichthelis aquilensis Jordan & Copeland, Bull. BufJ'. Soc. Nat. Hist., 138, 1876. 
Xenotis aquilensis Jordan, Bnll. x, U. S. Na,t. Mus., 36, 1877. 
P01notis b1·eviceps Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1853, 309. 
Ichthelis breviceps Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Xenotis b1·eviceps Jordan, Bull. x, U. S. Nat. Mus., :36, 1877. 
Pomotis fallax Baird & Girard, Proc. Acad. Nat. Sci. Pbila. 1854, 24. 
Ichthelis fallax Jordan, Man. Vert., erl. 1, 238, 1876. 
Xenotisfallax Jordan, Bull. x, U. S. Nat. Mus., 36, 1877. 
Pornotis convexijrons Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854, 24. 
Pornotis nejast·us Baird & Girard, Proc. Acad. Nat. ScL Phila. 1854, 24. 
Pornotis sanguinolenius Agassiz, Amer. Jour. Sc1. and Arts, 302 (Huntsville Ala.). 
Ichthelis sanguinolentus Jordan, M:111. Vert., ed. 1, 23:3, 1876. 
Xenotis sanguinolentus Jordan, Ann. N.Y. Lye. Nat. Hist., 318, 1877. 
Pmnotisinsc1·iptus Agassiz, Amer. Jour. Sci. and Arts, 302, 1854 (Huntsville, Ala.). 
Lepornis inscriptus Cope., Jo rn. Acad. Nat. Sci. Phila., 221. 1868. 
Ichthelis inscriptus Jordan: Man. Vert., ell. 1, 238, 1876. 
Xenotis inscriptus Jordan, Ann. N. Y. Lye. Nat. Hist., 318, 1877. 
Pornotis bornbifrons Agassiz, Amer. Jour. Sci. and Arts, 303, 1854 (Huntsville,Ala.). 
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Iehthelis bombifrous .Jordan, Man, Vert., ed. 1, 237, 1876. 
Lepiopomus bo·mbifrons Jordan, Bull. x, U.S. Nat. Mus., 36, 1377. 
Lepomis bornbifrons Jordan, Man. Vert., ed. 2, 240, 1878. 
Lepiopomas bombij1·ons Jordan, Bull. x, U.S. Nat. Mns., 36, 1877. 
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Pornotis tJHwginatns Holbrook, Journ. Acad. Nat. Sci. Phila. 1855, 49 (St. John's 
River, Fla.). 

Ichthelis marginalus Jonlan & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Xenotis mai'[JinalltB Jordan, Bull. x, U. S. Nat. M11S., :~6, 1877. 
Lepornismarginatus McKay, Proc. U.S. Nat. Mus. 1881, 89. 
Pomotis popeii Girard, U. S. Pac. H. R. Surv., x, 26, 185!.1 (Colorado River). 
XenotispopiiJonbn, Bull. x, U.S. Nat. Mus., 36,1877. 
Lepornis peltastes Cope, Proc. Amer. Phil. Soc., 1870, 453. 
Ichthelis peltastes Jordan & Copelantl, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Xenotislythochlori8 Jordan, Ann. N.Y. Lye. Nat. Hist., 1877, 376 (Wabash R.). 
Xenotis aureolns Jordan, Ann. N. Y. Lye. Nat. Hist., 37() (Wabash River). 

Habitat: Great Lake region to Georgia and Mexico west of the Alle­
ghanies. 

Etymology: jJ.flra-::, great; au;, ear. 

18. LEPOMIS AURITUS. 

(Yellow-belly; Red-breast Bream. Plate LXXI, fig. 1.) 

Lab1'ns attrittts Linnrens, Syst .. Nat., ed. x, 283, 1758 (Philadelphia). 
Lepornis auritus Gill, Aruer. Jonru. Sci. and Arts, 93, 1854. 
I8hthelis a.nritusJordan & Copeland, Bull. Buff. Soc. Nat. ·Hist., 138, 1tl7G. 
Lepiopomus a.uritus Jordan, Bull. x, U.S. Nat. Mus., 35, 18'77. 
Bryttus wtioolor Cuv. & Val., Hist. Nat. Poiss., 1831, 464 (Philadelphia and 

Charleston). 
Pomotis solis Cuv. & Val., Hist. Nat. Poiss., vn, 468, 1831 (New Orleans). 
Iehtlwlis soli8 Jordan & Copeland, Bull. Buff. Soc. Nat. His~., 138, 1876. 
Xenotis solis Gill & .Jordan, Bull. x, U.S. Nat. Mus., 22, 1877 (Tangipahoa Hiver, 

Louisiana). 
Lepomis attr·itus solis McKay, Proe. U. S. Nat. Mus. 18tH, 89. 
Pornotis r·ubricancla Storer, Bost. Jour. Nat. Hi.st., 1842, 177 (Massachusetts). 
Ichthelis r·ubricaucla Holbrook, Ich. S. C., 15, 1860. 
Lepomis ntbrioa1ula Cope, Proc. Amer. Phil. Soc., 452, 1870. 
Pomotis elgngatus Holbrook, Journ. Acad. Nat. Sci. Phila. 1855, 47 (South Carolina 

and Florida). 
Ichthclis clongalus Jordan & Copeland, Bnll. Buff. Soc. Nat. Hist., 138, 1876. 
Lepiopomns elongatus Jordan, Bull. x, U. S. Nat. Mns., ~15, 18i7. 
Lepomis ophthalrnious Cope, Journ. Acad.Nat. Sci. Phila. 1868, ~33 (Roanoke R.). 
Xenoi'is ophthalmicus Jordan, Bull. x, U. S. Nat. Mus., 36, i877. 
Lepomis rnystacaz.is Cope, Proc. Amer. Phil. 8oc., 66, 1877. 
Lepiopomusrnystacalis Jordan, Bull. x, U.S. Nat. Mus., 35,1877. 
Lepiopomus miniatt.ts Jordan, ·Bull. x, U. S. Nat. Mns., 26, 1877 (Tangipahoa R., La.). 
Lepomis rniniatu8 McKay, Proc. U.S. Nat. Mus. 1881, 89. 
Notsyu.-Pomotis anTitns GUnther, Cat. Fish. Brit. Mus., I, 261 (Lake Erie, New 

Orleans;= gibbosus). 

Habitat: Maine to Texas, east of the Alleghany Mountains. 
Etymology: .Latin ;'long-earerl. 
I now refer elongatus, 1nystacalis, and miniatus to the s;~monymy of 

auritus. 
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Pomotis elongatus Holbrook agrees iu all respects with auritus, with 
the exception of a "dark blotch on the tail behind dorsal fin," but as 
this is a character which does not occur in any known sunfiRlJ, it is. 
safe to say that it is based on erroneous observations. There is in the 
museum at Cambridge, Massachusetts, a sunfish labeled "Lepomis elon­
gatus Holbroqk ant! Agassiz," from South Carolina, which is identical 
with auritus. Although probably not a type specimen of elongatus, 
nevertheless it affords a clew as to the identity of Holbrook's species. 

The Lepomis mystacatis Cope agrees with auritus in the number of 
scales in the lateral line and partly in color, and with holbrooki in the 
number of scales on cheeks and the silvery coloration. But it is no 
doubt identical with a/uritus, for the next species Cope described after 
mt•stacalis .is Xystroplites gillii, which is identical with holbrooki as is 
shown by the character of the pharyngeal teeth. The teeth of mysta­
calis he does not describe and the natural inference is t.hat they must 
have been of the auritus type. Lepomis miniat'us* Jordan I am unable 
to satisfactorily separate from auritus, although the specimens exam­
ined differ somewhat in coloration, and none of them are as large as the 
adult auritus. 

19. LEPOMIS GARMAN!. 

Lepomis garmani Forbes, Bull. Ill. State Lab. Nat. Hist., 135, 1885 (Wabash and 
Little Fox Rivers). 

Habitat: Wabash and Illinois valleys. 
Etymology: Named after Dr. Harrison Garman, of Champaign, Ill. 

20. LEPOMIS PUNCTATUS. 

(Chinquapin Per~;b. Plate LXXI, fig. 2.) 

Bryttus punctatus Cuv. & Val., Hi!;t. Nat. Poiss., vn, 462, 1831 (Charleston). 
Ichthelis punctatus Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876. 
Lepontis punctatusJordan, Proc. U.S. Nat. Mus.1879, 224. 
Bryttus 1·eticulatus Cuv. & Val., Hist. Nat .. Poiss., vn, 463,1831 (Charleston). 
Lepornis apiatus Cope, Proc. Aruer. Phil. foe., lb77, 65 (Vol usia, Fla.). 
Lepiopornus opialusJordan, Bull. x, U. B. Nat. Mus.,25, 1877 (St.John's River). 

Habitat: Sontll Carolina to Florid e., in lowland· streams. 
Etymology: Latin; dotted. 

21. LEPOMIS PALLIDUS. 

(Blue-gill; Dollar Dee; Blue Bream; Copp~r Nose: Plate LXXI, fig. :q 

Labnts palladtts Mitchill, Trans. Lit. & Phil. Soc. N. Y. 1815, 407 (New York). 
Pomotis pallidus Agassiz, Amer. Jour. Sci. and Arts, :{03, 1854 (Huntsville, Ala.). 
Eupornotis pallidtts Gill & Jordan, Bull. x, U.S. Nat. Mus., 21, 1877. 
Lepiopomns pallidus Gill & Jordan, Ann. N. Y. Lye. Nat. Rist., 316, 1877. 
Heliopercapallida Jordan, Ann. N.Y. Lye. Nat, Rist., 355, 1877. 
Lepomis pallidus Jordan, Man. Vert., ed. 2, 241, 1878.· 

"This species needs further comparison uefore it is definitely united to Lepornis 
au1·itus. It is also a question as to whether a subspecies solis can be maintained for: 
th.e southern :form of Lepomis. a1~ritu,s (CaroUtu~ to Louif:!iana).-JORDAN. 
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Lepomis appendix Mitchill, Amer. Mont. Mag., 247,1818. 
Icltthelis appendix Jordan, Man. Vert., eu. 1, 239, 1876. 
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Pomotis gibbosus Cuv. & Val., Hist. Nat. Poiss., vu, 467, 18~H (Charleston). 
Ponwtisrnacrochira Kirtlapd, Bost. Journ. Nat. Hist. 1842, 469 (not of Rafinesque). 
Pomotis inciso1· Cuv. & Val., vu, 468, 1831 (New Orleans), 
Ichthelis incisor Holbrook, Ich. S. C., 12, 1855. 
Lepomis incisor Gill, Amer. Jour. ~ci. and Arts, 93, 1864. 
Pomotis speciosz's Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854,24. 
Ichthelis speciosus Jordan & Copeland, Bull. Buff. Soc. Nat. Hist., 138,1876. 
Ichthelis inciso1· speciosus Jordan, Man. Vert., ed. 1, 236, 1876. 
Pomotisobsczt1'll,sAgassiz, Amer. Journ. Sci. and Arts, 303 (Huntsville, Ala.). 
Ichthelis obscu1·us Jordan & Copeland, Bnll. Buff. Soc. Nat. Hist., 13C!, 1876. 
Le]Jioponws obscu1'zt8 Jordan, Ann. N. Y. Lye. Nat. Hist., 317, 1877. 
Lepomis obscu1·us Jordan, Man. Vert., ed. 2, 242, 1878. 
Ichthelis incisor obscurus Jordan, Man. Vert., ed. 1, 236, 1876. 
Pomot-is luna Girarcl, Proc. Acad. Nat. Sci. Phila., 1857. 
Lepo1nis longispinis Cope, Proc. Acad. Nat. Sci. Phila. 1865, C!3 (Leavenworth, 

Kansas). 
Lepomis a1·desiacus Cope, Jonrn. Phila. Nat. Sci. 1868, 222 (Kiskiminitas River). 
Lepomis ptwptl,rescens Cope, Proc. Amer. Phil. Soc. 1870,453 (Yadkin River). 

Habitat: Eastern United States on both sides of the Alleghanies from 
the Great Lakes, New York to Florida, Virginia, Kansas, and Texas. 

Etymology: Latin; .pale. 
The synonymy of Lepomis pallidus has been carefully worked out by 

Jordan & McKay, and I see no reason to dissent from thtir conclusion. 

22. LEPOMIS ALBUL US. 

Brytfus albulus Girard, Proc. Acad. Nat. Sci., Phila., 1857 (Rio Blancos). 
Ichtltelis allmhts Jordan & Copeland, Bnll. Buff. Sec. Nat. Hist., 138, 1876. 
Aponwtis albttlus Jortlan, Bnll. x, U. S. Nat. Mus., 35, 1877. 
Lepomis albulzts Cope, .Journ. Aca<l. Nat. Sci. Phila., 223, 1881. . 
Xystroplites gillii Jordan, Bull. x, U. S. Nat. Mus., 24, 1877, "Garden Key, Fla." 

(Probably an error.) 

Habitat: Georgia to Texas. 
Etymology: Latin; whitish. 
The habitat assigue<l Xystroplites gillii is doubtless erroneous, as 

there is no fresh-water stream or pond on the island of Garden Key. 

23. LEPOMIS HEROS. 

Pomolis ht1'0B Baird & Girard, Proc. Acad. Nat. Sci. Phila. 1854,25 (Rio Cibolo, 
Rio Nneces, Rio Blanco, Dry Creek, Texas; Fort Bliss, New Mexico; Rio 
San Juan). 

Xystropliles heros .Jordan, Bull. x, U.S. Nat. Mus., 35, 1877. 
Lepond.~ hti'OS McKay, Proc. U.S. Nat., Mns. 1881, 89. 
Pomolis notal!ts Agassiz, Amer. Jonrn. Sci. and Arts, :W2, 18;)4 (Huntsville, Ala.). 
Jcldhdis notatns Jordan, Indiana Geol. Rept., 215, 1876. 
Xy8t1·oplifes notatus Jordan, Bnll. x, U. S. Nat. Mus., 35, 1877. 
L"pon!is notatus McKay, Proc. U. S. Nat. Mus. 1C!8l, 92. 
Lepomis holbrooki notat1ts Jordan, Man. Vert., ed. 5, 119, 1888. 

Habitat: Southern Indiana to Florida and Texas, in lowland streams .. 
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A careful comparison of the figures and descriptions of heros with 
two specimens of notatus from Posey Count.y, Indiana, shows that the 
two species are probably identical. The type of heros is au old ex­
ample. I have no means of positively deciding "which of the two names, 
heros and nota.tus, has priority of date. 

24. LEPOMIS HOLBROOK!. 

Pomotis holbrooki CuY. & Val., Hist. Nat. Poiss., vu, 466, 1831 (Charleston, S.C.). 
Enpomotis lwlbrooki ~lordan, Proc. U.S. Nat. Mus. 18i9, ~24. 
Lepomis lwlbrooki McKay, Proc. U.S. Nat. Mus. 1881, 92. 
Pomotis Rpeeiosus Holbrook, Jonrn. ,\..cad. Nat. Sci. Phila. 1850, 48 (St.John's R.). 
Ettpomotis speeiosus Jorda.n, Bull. x, U.S. Nat. Mus., 35, 1877. 
Ponwtis rnieroloph1ts GUnther, Cat. l!~ish. Beit. Mns., 1, 264, 1859. 
Iehthelis mieroloplws Jonl::tn & Copeland, Bull. Buff. Soc. Nat. Hist., 138, 1876 . 
.4ystroplites lonrJimanus Cope, Proc. Amer. Phil. Soc. 1877, 66 (Volusia and Bay 

Port, Fla.). 

Habitat : Virginia to Florida, in streams of the iowlands. 
Btymology: To John Edwards Holbrook, author of Ichthyology of 

South Carolina. 

25. LEPOMIS GIBBOSUS. 

(Common Sunfish; Pond Fish; Pumpkin Seed; Sunny. Plate LXXII, fig.l.) 

Perea gibbosus Linn:eus, Syst. Nat., ed. x, 292, 1758 (after Perea jluviatilis gib-
bosa, t'entre lnteo, of Catesby). 

LPJJOmis gibbosus McKay, Proc. U.S. Nat. Mns., 91, 1881. 
Sparus am·eus Walbaum, Arte<.li, Pisc., 290, 1792 (lakes of New York). 
Enpomolis (tn?'t1tS Jordan, Bnll. x., U.S. Nat. Mus., 35, 1877. 
Morone maenlata Mitchill, Pishes N.Y., 18,1814. 
Pomotis vulgaris Cnv. & Val., Hist. Nat. Poiss., ur, 91, 1829. 
Ponwtus Tave;teli Cnv. & Val., !list. Nat. Poiss., VII, 465, 1831 (Philadelphia). 
Pomotis catesbei Cuv. & Val., Hist. Nat. Poiss., VII, 469, Hl31 (Philadelphia.) 
Pornotis solis Cuv. & Val., Hist. Nat. Poiss., vrr, 468, 1831 (Philadelphia, Now Or-

leans; in part). 
Lepomis etu·yorus McKay, Proc. U.S. Nat. Mus.18Bl, 89 (E'ort Gratiot, Lake Huron). 

Habitat: Great I1ake region and Upper .Mississippi Valley, eastward 
to Maine, and thence south to Florida, east of the mountains, not de­
scending sout.h oft,he Upper Wabash and Upper Illinois in t.he west. 

Btymology: Latin; gibbous. 
Of the four species of Lepomis ( cyanellus, megalotis, p(}.llidus, and gibbo­

sus) that are found in the lakes of Michigan, Mr. McKay's enryorus 
seems to agree best with the last, as is sbown by the character of the 
pharyngeal teeth, gill rakers, and the opercular flap. It is probably 
based on a very old example of Lepomis gibbosus. 
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X. MICROPTERUS. · 

180~. Micropterus Lacepede, Hist. Nat. Poiss., IV, :J25 (dolon~iett). 
HHO. Calliurus Rafiuesque, Joum. de Ph.y-s., 4·~0 (pnnctnlatns=:doloJnien). 
1~20. Aplites Rafinesque, lch. Oh., 30 (paUidus=lialrnoidcs). 
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1820. Lepomis H.afinesq ue, lch. Oh., 30 (not Lepomis Raf., 1819; pall ida= salmoides ). 
18~0. Nemocampsis Rafiuesque, Ich. Oh., 31 (flexu,olaris=dulomieu). 
1820. Dioplites Rafinesque, Ich. Oh., 3~ (salrnonect==dolomieu). 
1828. Huro Cuv. & Val, Hist. Nat. Poiss., II, 124 (nigricans=salmoides). 
182U. Grystes Cuv. & Val., Hist. Nat. Poiss., ru, 54 (salmoides). 

Type: Micropterus dolomieu Laceped.e. 
Etymology: Afcxpoc;, small; nrepov, fiu. 

ANA~ YSIS OF THE SPECIES 01~ MICROPTlmUS. 

a. Mouth moderate, the maxillary in adult not extending beyond eye; scales small, 
about 11-74-17; young more or less barred or spotted, never with a lateral 
band ...•.. __ ................ _ ...•....•......................... DOLO.l\IIE u, 25. 

aa. Month very large, the maxillary in the adult extending beyond the eye; scales 
rather l<uge, about 7-6~16; last spine of dorsal short, so tilat the fin is almost 
divided in two; young with a blackish lateral baud ........... SALMOIDES, 2G. 

26. MICROPTERUS DOLOMIEU. 

(Small-moutiled Black Bass. Plate LXXII, fig. 2.) 

Microplerus dolon~iett Lace pede, Hist. Nat. Po iss., IV, 3~5, 1802. 
Bodiamts achigan Rafinesque, Amer. Mont. l\1ag. 120, 1817 (New York, Canada). 
Lepomis achigan Gill, Proc. Acad. Nat. Sci. Phila. 1860,20. 
Microplerus aehigan Gill, l~ept. Cow. Agri., 407,1866. 
Callinms pnnctnlatus Rafiue~lple, Ich. Oh., 26, 1820 (.Falls of the Ohio). 
Lepomis trifasciatct Ratinesque, Icil. Oh., :31 (Ohio, etc.). 
Lepornisjtexuola1·is Ra.liuesque, Icil. Oh., 31 (Ohio). 
Lepornis salnwnea Ratiuesque, Ich.Oh.,3:! (Kentucky, GreenrLicking, Ohio Rh•ers). 
Lepomis notata Ra,finesque, Ich. Oh., 3:!. 
Etheostoma callinra H.afinesque, lch. Oh., 36 (Ohio, Salt River). 
Cichla vm·iabilis Le Suenr, MS. iu Mnseurn d'Hist. Nat., Paris, 18~~­
Dioplites va1'iabilis Vail. & Boc., MS. Miss. Sci. Mex., 1874. 
Microptem~ variabilis Vail. & Boc., Miss. Sci. Mex:. (ined. ), ll'l7~. 
Cichla jasciata Le Stwnr, .Jonrn. Acad. Nat. Sci. Phila., 216 (Lake Erie). 
Centrarchnsjasciatns Kirtlan,l, Bost. Journ. Nat. Hist., 26, 1tl4:!. 
Grystes fasciatus Agassiz, Lake Superior, 295, 1850 (Lake Huron). 
Microptel'lts ja!Jciatns Cop", Proc. Acad. Nat. Sci. Phila. 1865, tl3. 
Cichla ohioensis Le Sueur, Jonrn. Acatl. Nat. Sci. Phila. 18~2. 218 (Ohio River). 
Cichla minima LeSueur, .Jouru. Acad. Nat. Sci. Phila. 182~, 220 (Lake Erie). 
Centrarchus obscnrns DeKay, Fishes New York, 30, 1S4~. 
Grystes nigricans Garlick, Treat. Art. Prop. Fish, 185, 1857 (St. Lawrence, etc.). 

Habttat: La,ke Oharnplaiu, :\ia.nitoba,, and southward to Kansas, on 
both sides of the mountains from James River southward, chiefly in 
clear Jakes and. running streams. 

Etymology: To M. Dolomieu, .a naturalist, of Paris, at the en<l of 
the last century. As tlle synonymy of the two species of 11lic'ropteru:s 
Is now well established, I have notlling· new to offer conceruing tllem. 
For a complete acconnt of both species of Miaro1Jterus see Heus4all'~ 
excellent" Book of tlle Black Bass/' 

B. Mir3. 27 4-37 
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27. MICROPTERUS SALMOIDES. 

(Large-mouthed Black Bass. Plate LXXII, fig. 3.) 

Labrus salmoidP-s Lacepede, Hist. Nat. Poiss., 716, 180~. 
Grystes salmoides Agassiz, Lake Superior, 295, 1850. 
Dioplites salnuJides Vail. & Boc., MS. Miss. Sci. Mex., 1874. 
J1licropterus salmoides Vail. & Boc., Miss. Sei. Mex. (inod.), 1874. 
Lepomis pallida H.afinesqne, Ich. Oh., 30, 18:l0 (Ohio, Miami, Hockhocking H.ivers). 
Microptcms pallidns Jordan, Ann. N.Y. Lye. Nat. Hist .• 3t4, 1877. 
CJchla jlol'iclana Le Sueur, Jonrn. Acad. Nat. Sci. Phila. 1822, 219 (E. Florida). 
Micropterus jloridanus Goode, Bull. vr, U. S. Nat. Mus., 6:l, 1876. 
Huro nig1·icans Cnv. & Val., lfist. Nat. Poiss., 124, 1828 (Lake Huron). 
G1·ystes nigricans Agassiz, Lake Stlperior, 297, 1850 (Great Lakes). 
Micropterus nigl'icans Cope, Proc. Acad. Nat. Sci., Phila. 1865, 83. 
Grystes nobilis Agassiz, A mer. J ourn. Sci. and Arts, 1854, 298 (Huntsville, Ala.). 
Gr·ystes nnecensis Baird & Girard, Proc. Acad. Nat. Sci. Phila., 25 (Rio !!~rio and 

Rio Nueces, Texas). 
Dioplites nuecensis Girard, U.S. Pac. R. R. Surv. 4, 1859 (Rio Cibolo, Rio Blanco). 
Micropterus nuecensis Vail. & Boc., MS. Miss. Sci. Mex., 1874. 
Grystes rnegastoma Garlick, 'rreat. Art. Prop. Fish, 108, 1857. 
Dioplites tr·eculii Vail. & Boc., MS. Miss. Sci. Mex., 1874. 

Habitat: Lake Champlain to Manitoba, and southward to Virginia, 
Florida, and Mexico; chiefly in lakes and lowland streams. 

Etymology: Salmo, salmon; dao~, like. 
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SUMMARY. 

Family CENTRARCHIDlE. 
Subfamily CENTRARCHIN.lE. 

I. Cent~archus Cuvier & Valenciennes. 
1. Centm1·chtts macropterus (Lacepede). 

II. Pomoxis Rafiuesq ue. 
2. Ponwxis sparoides (Lacepc<lo). 
3. Pomoxis annularis Rafiuesq ue. 

Subfamily LBPOMINlB. 
III. Archoplites Gill. 

4. A.1·clwplites interruptus (Girard). 
IV. Ambloplites RafineRque. 

5 . .Amblo]Jliles 1'upestris (Rafiuesqne). 
V. Chrenobryttus Gill. 

6. Clu.enob1·yttus gulosus (Cuv. & Val.). 
VI. Acantharchus Gill. 

7 . .Acantha1·chtts pornotis (Baird). 
VII. Enneacauthus Gill. 

8. Enneacanthus obesus (13aird). 
9. Enneacanthus gloriosus (Holbrook). 
10. Ennmcantlws eriarclms (Jordan). (Doubtful spe­

cies). 
VIII. Mesogonistius Gill. 

11. .Mesogonistius chO'todon (Baird). 
IX. Lepomis Rafinesque. 

§ .Apomotis Rafinesque. 
12. Lepomis cyanellus Rafinesq ue. 
13. Lepomis ischy1·us J ordau & :K elsou. 
14. Lepomis symmet1·icus Forbes. 

~ Lepomis. 
15. Lepomi8 humilis (Girard). 
16. Lepomis macrochints Rafiuesque. 
17. Lepmnis ntegalotis (Hafiuesque). 
18. Lepomis am·itus (L. ). 
19. Lepomis garmani Porbes. 
20. Lepomis punctatus (Cuvier & Valenciennes). 
21. Lepomis pallidus (Mitchill). 

§ Xyst1·oplites Jordan. 
22. Lepomis albulus (Girard). 
23. Lepomis heros (Baird & Girard). 
24. Lepomis holb1·ooki (Cuv. & Val.). 
25. Lepomis gibbosus (L.). 

Subfamily MICROPTERIN.lE. 
X. Micropterus Lacepede. 

26. Mim·opterus cloloutiezt Lacepedo. 
27. Mim·opterus salmoides Lace1>cde

1 





9·-A PRELIMINARY REVIEW OF THE APODAL FISHES OR EELS 
INHABITING THE WATERS OF AMERICA AND EQROPE. 

BY DAVID STARR JORDAN AXD BB.ADLEY MOORE DAVIS. 

In the present paper is given the synonymy of fishes of the order of 
Apodes, commonly known as Eels, Morays, or Congers, which are known 
to inhabit the North Atlantic and the waters of America and Europe. 

Few groups of fh;hes are less thoroughly known than the eels. They 
are not so easily ootained by collectors as fishes of most other types, 
and they have been less satisfactorily studied. Many of the species 
currently recognized are {loubtful or based on insufficient or imperfect 
material. 

The division into families is still a provisional one, for the osteology 
of only a few of the genera has been critically examined. It is hoped 
that the present paper may help in some degree to fix our knowledge 
and to prevent further confusion. 

The work of making a critical review of the eels was beg~n in 1888 
by the late Charles Harvey Bollman. Much of the synonymy of the 
species was collectell by him, and several analytical keys to the species 
were prepared. His manuscript has been entirely rewritten by the 
present authors, who wish however to express their acknowledgment of 
the help rP,ceived from it. We are also largely indebted to Dr. Charles 
H. Gilbert, who has placed the Albatross collections at our <1isposal and 
has freely given us the use of his unpublished descriptions and deter­
minations. 

This paper is based on the collections in the Museum of the Univer­
sity of Indi~na and on material collected for the U.S. Fish Commission 
by the steamer Albatross. Most of the specimens in the U. S. National 
Museum have also been examined by us. Of the 128 species here recog­
nized, 53 have not been studi~d by us. 

We accept the order of Apodes as limited by Dr. Gill, including in it 
the Enchelycephali and Oolocephali of Professor Cope. Of eel-shaped 
fishes we exclude the Gymnotidw ( Glanencheli), Monopteridm (Ichthyo­
cephali), Symbranchidm (Holostomi)., and Saccopharyngidm (Lyomeri), 
which form each a separate order or suborder of Physostomous fishes, 
and among which we should probably look for the ancestry of the 
Apodes. 

The order of Apodes has been succinctly defined by Dr. Gill (Century 
Dictionary, p. 262) in the following words: 

Teleost fishes with the intermaxi.llaries atrophied or lost, the snpermaxillaries lat-
eral, and the body angnilliform and destitute of ventral fins. • 

581 
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The most striking feature is the auxence of the premaxillaries, taken 
in connection with t.he elongate form and the little development of the 
scapular arch, which is not attached to the cranium. Other characters 
not confined to the Apodes are the following: The absence of the 
_symplectic bone, the reduction of the opercular apparatus and of t.he 
palatopterygoid arch, the absence of ventral fins, and the reduction or 
total absence of the scales. There are no spines in the fins, the gill­
openings are comparatively small, and there are no pseudobranchire. 
The verterbrre are in large number, as is shown in the following table: 

Numbers of vertebrm in Apodes. 

Muramesox coniceps ... _. __ 40+ 71=111 Gymnothorax nnicolort ____ 65+ 71=136 
Anguilla anguilla ________ . 46+ 70=116 Murama helenat ---------- 70+ 71=141 
Echidna catenatat -------- 65+ 51=116 Ophichthus gomesi. ... ---- 45+ 96=141 
Gymnothorax meleagris t . . 60+ 60=120 Gymnothorax ocellatus. _ .. 48+ 94=-142 
Gymnotborax nebulosus t... 65+ 57=122 Gymnothorax moringa t . . . 65+' 79=144 
Gymnothorax undulatus t . 64+ 68=132 Synaphobranchus pinnatust 31+115=146 
Ophichthus ocellatns ...... 52+ 82=134 Leptocephalus conger----- 55+ 99=154 
Echidna zebra t ___ •.. . • • • 97 + 38= 135 Gordiichthys irreti tus .. __ .125+ 100=225 

The Apode8 are naturally divisible into two series or suborders, typi­
fied respectively by the Eels and Morays. These groups have been 
called Enchelycephali and OolocephaU by Cope. The .American and 
European Morays belong to a single family, Murmnidre, but the proper 
subdivision of the true Eels is very unsettled. In the present paper 
we have recognized twelve families among the American genera, but 
until their skeletons are fully studied, the position and value of some 
of these groupf-l is problematical. If any subdivisions are made among· 

-the Oongroicl Eels, we see uo alternative but to recognize the chief 
groups as distinct families. 

To those who prefer not to give such rank to groups like Ophisuridce, 
Echelidre, etc., the foilowing arrangement might be found acceptable: 

COLOCEPHALI. 

Murmnidm. 
ENCHU::LYCEPHALI. 

Cong1·idm. 
Ophisnrinm. 
Echelinm. 
Stilbiscinm. 
Murmnesocinm. 
Nettastominm. 
N~michtbyinm. 

Heterocougrinm. 
Con grime. 

Anguillidm. 
Anguillinm. 
Simenchelyinm. 
Ilyophidinre. 
Synaphobrauchinm. 

t According to Giinther. 
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But the mutual relations and Yalue of these groups can only be ascer­
tained by a thorough study of the anatomy of the various genera, and 
until such ~tudies are made these groups may stand as separate fami­
lies. As Cope has observed, there is no more propriety in putting all 
Eels in one family because of their agreement in form than there would 
be in putting in a similar family all fishes which agree in being "fish­
shaped." 

The following analytical key gives the salient characters of the fami­
lies included in the present paper: 

ANALYSIS OF THE FAMILIES OF APODES FOUND IN EUROPE AND AMERICA. 

A. Opercular bones present and at least one osseous branchial arch; pharyngeal jaws 
developed; cemtohyal present. (Apodes.) 

a . .,. Gill-openings ama11, roundish, leading to restricted inter branchial slits; tongue 
wanting; p_!:lctoral fins (typically) -wanting; opercles feebly 
developed; fourth gill arch modified, st.rengthened and sup­
porting pharyngeal jaws. (Suborder Coi-OCRPIIALI.) 

b. Scapular arch obsolete or represemed by cartilage; heart not far back ; pec­
torals wanting; (-skin thick; coloration often variegated.) 

MURLENIDLE, I. 
aa. Gill-openings larger, leading to larger inter branchial slits; tongue present; 

opercles and branchial bones better developed; scapular 
arch present. (Suborder ENCHELYCEPHALI.) 

c. Scales wholly wanting; eggs (so far as known) of moderate size, much as 
in ordinary fishes. 

d. Tip of tail without rays, projecting beyond the dorsal and anal fins (11ot 
filiform); posterior nostril on the erlge of the upper lip; an­
terior nostril near tip of snout, usnally in a small tube; 
tongue nsuaUy adnate to the floor of the mouth. (Colora-
tion frequently variegated.) .. ---- ........ OPHISURIDLE, II. 

dd. Tip of tail with a more or less distinct fin, the dorsal and anal fins con­
fluent around it; the tail somet.imes ending in a long fila­
ment. (Coloration almost always plain, brownish, blackish, 
or silvery, the fins often black-margined.) 

e. Posterior nostril close to the edge of the upper lip; tongue more or less 
fully adnate to the f:loor of the mouth; teeth subeq ual. 

ECHELID..E, Ill. 
ee. Posterior nostril without tube, situated entirely above the upper lip. 

f. Tongue narrow, adnate to the floor of the mouth or only the tip 
slightly free; vomerine teeth well developed, sometimes ~lj­
larged. 

g. Jaws noij attenuate and recurved at tip; gill-openings well sepa­
rated; anterior nostrils remote from eye. 

h. Pectoral fins well developed; skin thick ; skeleton firm; snout 
moderate; tail not ending in a filiform tip. 

MURLENESOCIDLE, IV. 
hh. Pectoral fins wholly wanting; snout and ja.ws much produced, 

the upper longer; jaws straight; skin thin, the skeleton 
weak; tail ending iu a filiform tip; gill-openings small, &nb­
inferior; teeth sharp, subequa1, recurved; a long series on the 
vomer; deep-sea eels, soft in body, black in color. 

NETTASTOMID£, V. 

• This diagnosis is chiefly taken from Gi11, Proc. U. S. Nat. Mns., 1890, 166. 
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gg. Jaws long and slender, tapering to a point, recurved at tip; nos· 
trils large, both pairs close in front of eye; gill-opening!! 
convergent forward, separate or confluent; pectorals and 
vertical fins well developed; membranes of fins thin, not en­
veloping the rays; skeleton well developed ; deep-sea. eels. 

NEMICHTHYID...E, VI. 
ff. Tongue broad, largely free anteriorly and on sides; vomerine teeth 

moderate. 
i. Pectoral fins wholly wanting; snout obtuse, very short; body 

and tail excessively elongate; cleft of mouth oblique, the 
lower jaw projecting; month small; teeth small, sharp, in 
narrow bands on jaws and vomer; nostrils very small, in 
front of eye; dorsal beginning just behind gill-opening, the 
fins rather low; gill-openings lateral. 

HETEROCOXGRIDJE, VII. 
ii. Pectoral fins well developed; body not excessively elongate; 

lower jaw not projecting; anterior nostril remote from e~· e. 

CONGRIDiE, VIII. 
cc. Skin covered with rudimentary imbedded scales, usually linear in form; 

arrange<l in small groups, and placed obliquely at right 
angles to those of neighboring groups; pectorals and vertical 
fins weil developed, the latter confluent about the tail; lat­
eral line present; posterior nostril in front of eyes; tongue 
with its margins free. 

i. Gill-openings well separated; branchiostegals long, bent upwards 
behind. 

j. Gill-openings lateral and vertical; snout conic, the jaws not very 
heavy; gape linear; lips thick; lower jaw projecting; teeth 
in cardiform bands on jaws and vomer; eggs minnte. 

ANGDILLID...E, IX. 
jj. Gill-openings horizontal, inferior. 

k. Snout very blunt. with very strong jaws; gape transverse; 
lips obsolete; teeth blunt, in one series, on jaws only. 

SIMI~NCHELYID...E, X. 
klc. Snout conical and slender, the jaws of moderate · strengt.L. ; 

gape lateral; lips suppressed; tongue but little developed; 
teeth acute, in ban<ls on jaws and vomer ... lLYOPHID.iE, XI. 

ii. Gill-openings inferior, very close together, apparently confluent; 
branchit)Stegal ra,ys abbreviated behind; head conical; 
tongue small; posterior nostrils in front of eye. 

SYNAPHOBRANCHIDJE, XII. 
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Family I.-MURJENIDJE. 

(MORAYS.) 

The Murmnidm represent the most degenerate type of eels so far as 
the skeleton is concerned, and they are doubtless the farthest removed 
from. the more typical fishes from which the eels have descended. The 
essential characters of the family are thus stated by Dr. Gill: 

Colocephalous Apodals with conic head, fully develope~! opercular apparatus, long 
and wide ethmoid, posterior maxilliues, pauciserial teeth, ronndisb, lateral branchial 
apertures, diversiform vertical fins, pectoral fins (typically) suppressed, scaleles9 skin, 
restricted iuterbranchial slits, and very imperfect branchial skeleton, ~ith the fourth 
branchial arch modified, strengthened, and supporting pharyngeal jaws. 

The Morays may be readily distinguished from the other eels by t,heir 
small round gill-openings and by the absence of pectorals. The body 
and fins are covered by a thick, leathery skin, the occipital region is 
elevated through the development of the strong muscles which move 
the lower jaw, and the jaws are usually narrow and armed with knife­
like or else molar teeth. 

The Morays inhabit tropical and subtropical waters, being especially 
abmH.l~nt in crevices about coral reefs. Many of the species reach a 
large size, and all are voracious and pugnacious. The coloration is 
usually strongly marked, the color cells being highly specialized. We 
exclude from the JJ1urmnidm the geJ?US Myroconger, from St. Helena, 
which has pectoral fins, and is probably a type of a distinct family. 
The remaining species a;re referable to ten or twelve genera, most of 
which are found in America. 

ANALYSIS OF THE AMERICAN GENERA OF MURJENIDJE. 

a. Vertical fins rudimentary, confined to the end of the tail (often appreciable only 
on dissection, or altogether· wanting); teeth rather small, pointed, 
subequal, in several series; posterior nostril round, with a short tube 
or none. 

b. Cleft of the mouth short, not half length of head; snout moderate, about half 
the gape; tail about as long as trunk .............. UROPTERYGIUS, 1. 

bb. Cleft of the mouth long, nearly half head; snout very short, less than one-fourth 
the g:1pe; tail veryshort,about halfrestofbody .. CHANNOMURJENA, 2. 

act. Vertical fins well developed, the dorsal beginning before the vent. 
c. Posterior nostril au oblong slit; anterior in a shor~ tube; teeth all pointed; 

dorsal beginning above the gill-opening; canine teeth strong; tail 
moderate . - .............•...•...•..••• -·· .......... ENCHELYCORE, 3, 

cc. Posterior nostril circular, with or without tube; tail moderate, not twice as 
long as trunk; body not excessively elongate. 

d. Teeth all, or nearly all, acute, none of those in the jaws obtuse or molar-like. 
e. Anterior nostrils without tube; vomerine teeth in many series; lips with 

a free fold ..................... ---· .......•.. -~-.PYTHONICHTHYS, 4. 
ee. Anterior nostrils each with a long tube; vomerine teeth in one or two 

series; lips continuous with skin of head. 
f. Posterior nostrils without tube, the margin sometimes slightly raised. 

GYMNOTHORAX, 5. 
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ff. Posterior nostrils as well as anterior each in a conspicuous tube. 
MURLENA, 6. 

dd. Teeth mostly obtuse, molar-like; an tenor nostrils only tubular; cleft of 
mouth rather short; dorsal beginning before the gill-opening. 

ECHIDNA, 7. 

Genus 1.-UROPTERYGIUS. 

Gymnomurrena LacepMe, Hist. Nat. Poiss., v, 648, 1803 (doliata; marmorata). (Re­
stricted first by Kaup, in 1856, to doliata, which is a species of Echidna.) 

Icthyophis Lesson, Voyage de la Coquille, u, 129, 1830 (panthm·inus=ma1·nwratus, not 
of Fit.zinger, 1829, a genus of Reptiles.) 

Uropterygius Riippell, Neue Wirbelthiere, Fische, 1E38, 83 (concolot·). 
Murrenoblenna Kaup, Apodal Fishes, 97, 1856 (tigrlna), (not· of Lacepede, 1803, 

which is·M]JX·ine). 
Gymnomurrena Bleeker, Giinther, etc. (not of LacepMe, as restricted by Kaup ). 

Type: Uropterygius concolor Rii.ppell. 
Etymology: Oupa, tail; nrepu~, fin. 
This genus contains several species of small Morays, distinguished by 

the apparent absence of fins. 
Of the various names applied to this group, only one, Uropterygius, 

is available, for reasons indicated above. Our species (with U. tigrinus} 
differs from the type of the genus U. concolor in the presence of a small 
tube on the anterior nostril. This hardly seems to justify further 
generic division. 

ANALYSIS OF 'filE AMERICAN SPECIES OF UROPTERYGIUS. 

a. Anterior nostril with a short tube; posterior nostril without tube, situated di-
rectly over the eye. • 

b. Body dark brown above; below paler with small dark freckles and pale spots ; 
under side of lower jaw light-colored with brownish and whitish blotches; 
teeth in jaws biserial, outer teeth small, close together; inner row composed 
of long depressible canines, not c~ose set; vomerine teeth uniserial; a pore 
situated just above the posterior nostril; tail rather acute with a very 
slight dorsal fold, more conspicuous in old specimens, its tip, in young speci­
mens, white; caudal fin obsolete; eye 2 to 2t in snout; cleft of mouth 2t to 2t 
in head; head 3t in trunk; tail t longer than rest of body ...... NECTURUS, 1. 

1. UROPTERYGIUS NECTURUS. 

Gymnomurama nectura Jordan and Gilbert, Proe. U. S. Nat. Mus., 356, 1882 (Cape 
San Lucas). 

Muramoblenna nectnra Jordan, Cat. Fish N. A., 51, 1885. 

Habitat: Gulf of California. 
Etymology: NrjXT"f)p, a swimmer; ovpa, tail. 
This species is not rare in the Gulf of California,. Besides the original 

type, we have examined several specimens obtained from near the 
entrance to the Gulf by Dr. Gilbert, another (43103, U. S. National 
Museum) probably also taken at Cape San Lucas by Mr. John Xautus, 
and a much larger specimen (6349), 10~ inches long, without locality. 
The large example is much more compressed in form, and it seems to 
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have a caudal fin, bnt all probably belong to one species. The speci· 
mens taken by Dr. Gilbert (4 to 5~ inches in length) are nearly terete, 
the tail sharp, and with no appreciable fin. The rays, if any exist, can 
not be found even on dissection. There is considerable variation in the 
size of the eye. 

Genus 2.-CHANNOMURlENA. 

Channo-Murcena Richardson, Voyage Erebus and Terror, 96, 1844 ( Vittata.) 

Type . Ichthyoph-is vittatus Richardson. 
Etymology: Xalili1J (from za{yw, to yawn); Murama. 
This genus is near Uropterygius, differing chiefly in the large size of 

the gape. Two species are known, 0. bennetti, from .Mauritius, and 0. 
vittata. 

ANALYSIS OF THE AMERICAN SPECIES OF CHAN:NOMUR2ENA. 

a. Color pale yellowish· brown with about 15 irregular broad chocolate-colored cross 
bands, varying in width, sometimes interrupted, sometimes bifurcated, some of 
them forming complete rings, the pale interspaces usually edged with lighter 
yellowish; fins wanting; lower jaw projecting; teeth slende.r, subequal, directed 
backward; teeth in lower jaw in two series, pointed backwards, the inner teeth 
the largest, and movable; teeth in upper jaw in three series, the two inner series 
larger and more or less movable ; vomerin~ teeth in a band, thick-set anteriorly, 
posteriorly biserial; eye 1t in snout, situated in the anterior third of gnpe; 
snout 4t in gape; gape~ in head; head about 4 in trunk,2i- in taiL. VITTATA, 2. 

2. CHANNOMURlENA VITTATA. 

Raro Parra, Dif. Piezas Hist. Nat., 66, lam. 30, fig. 3, 1780 (Havana). 
Iohthyophis vittatus Richardson, Voy. Sulph., Fish., 114, pl. 53, figs. 7-9,1844 (locality 

uncertain, said to be from China). 
Nettastoma or Channomurmna t'ittata Richardson, Voyage Erebus and '!'error, Fishes, 

96,1844 (West Indies). 
ChannomU?·ama vittata Kaup, Apoqes, 97, 185!i; Poey, Ennmeratio, 160, 1875. 
Gymnomtwmna vittata Glinther, VIII, 134, 18-:'0 (Cnba). 
Channonwrama onbensis Poey, Repertorio, II, 266, lam. 3, fig. 6, 1867 (Cuba); Poey, 

Synopsis, 428, 1868. 

Habitat: West Indian fauna. 
Etymology: Vittatus, striped; but zonatus or fasciatus would have 

been more correct. 
This singular species is known to us only from a single large speci­

men (24962, U. S. National Museum), 312- inches long, sent by Profes· 
sor Felipe Poey, from Havana. It is said to reach a length of 3 feet. 
Its peculiar coloration gives it a remarkably snake-like appearance. 

Genus 3.-ENCHELYCORE . 

. fEnchelynassa Kaup, Apodes, 72, 18;16 (bleekeri). 
Enchelycore Kaup, 1. c. (eury1'7Lina). 

Type•: Enchel~Jcore euryrhina Kaup=Jl1urmna nigricans Bonnaterre. 
Etymology: "Erzduc;, eel; x6p1J, girl; the application not evident. 
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'rhis genus contains a single species from tb.e West Indies. 
'The genus Enchelynassa is based on a single specimen from unknown 

Jocality. Giinther considers it "not improbable that this fish is iden­
tical with or closely allied to Enchelycore," but the description of Kaup 
is insufficient for the determination of this point. 

ANALYRIS OF THE SPECIES OF ENCHELYCORE. 

a. Snout narrow, rather produced, 2t in gape; the jaws can not be shut in adult exam­
ples. Teeth of upper jaw biserial, the inner serif's of very long and slender 
depressible canines; long canines not movable in front of each jaw; lateral 
teeth of lower jaw slender, subequa1, sharp, and recurved; vomerine teeth 
small, uniserial, developed posteriorly; ey~ moaerat<', 2 in snout; gape 2 in 
head ; dorsal beginning above the gill opening; tail slightly longer than rest 
ot'bofly; head 3 to 31- in trunk. Uniform black or dark brown, sometimes faintly 
marbled with darker; angle of mouth slightly darker; gill-opening pale. 

NIGRICANS, 3. 

3. ENCHEL YCORE NIGRICANS. 

Mumma unicolM· maxilliselougatis tet·etiuscnlis, injer-iol'e longiore, etc., Gronow, Zoophy I., 
163, 1763 (South America). 

Mu1'm11a nigricans Bon naterre, Encycl. Meth. Ichth., 34, 1788 (after Gronow). 
Mm·mnopkis nigt·icans Lacepede, Hist. Nat. Poiss,, v, 389,1803 (after Bonnaterre). 
Enchelyuo1·e nigt·icans GUnther, vrn, 135, 1870 (Dominica; Grenada; Barbacloes). 
Mut·a??W cmg~tina Gronow, Cat. Pish. Brit. Mns., 18, 1854 (rivers of South America). 
Enchelycore eut'y1'hina Kaup, Apodes, 73, 1856 (no habitat). 
G.1Jmnotho1·ax nig1·ocastaneus Cope, Trans. Amer. Phil. Soc., 483, 1Fl70 (St. Martin's). 
Gyntnothorax wnbl'osus Pofly, Ann. Lye. Na.t. Hist. N.Y., 1tl74, 67 (Havana). 

Habitat: Caribbean Sea. 
Etymology: Latin, blackish. 
This species is not uncommon in the Caribbean Sea. We have ex­

amined three specimens in the U. S. National Museum, 602G, col1ected 
by Dr. Gill at Barbadoes, 6124, without locality, and 33090, sent from 
Cnba by Poey. The latter specimen is doubtless the type of Gymno­
thor-ax urnbrosus Poey, which he states has been sent to the Smithso. 
nian Institution. 

Cope's nigrocastaneus is evidentiy au Enchel.lJCore and agrees with 
nigricans except that the tail is said to be slightly shorter than rest of 
body. 

Genus 4.-PYTHONICHTHYS. 

'/Enchelynassa Kaup, Apodes, 72, 1856 (bleekeri). 
Pythonichthys Poey, Reportorio Fis. Nat. Cuba, II, 265, 1867 (sanguineus). 

Tyve: Pytlwnichthys sanguineus Poey. 
Etymology: Ilv8w"~, a large snake; lzOu~, fish. 
This genus is based on a single We~t Indian species, which apparently 

differs from Gy~nothorax only in the entire absence of nasal tubes. In. 
Enchelynassa the posterior nostrils are represented as oval with raised 
margins. That genus may possibly be identical with Ptthonichtltys, 
rather than with Enchelycore. 
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ANALYSIS 0.1!' THE SPECIES O.F PYTIIO!IIICHTHYS. 

a. LBody terete, slim; the depth contained 40 times in the total length; nostril!:! in 
a, liue between eye and tip of snout, about as long as eye; lips full, each with a 
fold; dorsal commencing a little before gill-opening; teeth in jaws biserial; those 
of upper jaw small and numerou~S, sharp-pointed; outer row of teeth a little larger 
and less numerous than inner; inner row of teeth in lower jaw granular; teeth 
on vomer pluriserial, small; eye very small, 6 in snout, 12 iu gape; gape 3 iu bead; 
head 2 in trunk; tail 2l times rest of body; color, uniform blood-red] (Poey). 

SANGUINE US, 4. 

4. PYTHONICHTHYS SANGUINEUS. 

Pythonichthys sang'Uineus Poey, Repertorio, n, 265, lam. 2, fig. 7, 1867 tMatanzas, Cuba); 
Poey, Synopsis, 4~8, 1868; Poey, Enumeratio, 160, 1875. 

Mu1·ama sanguinea GUnther, VIII, 126, 1870 (copied). 

Habitat: West Indies, Cuba. 
EtJmology: Latin, blood-colored. 
This species, which probably inhabits rather deep water, is known to 

us onl~T from the accounts given by Poey. 

Genus 5.-GYl\'fNOTHORAX. 

Gymnothorax Bloch, Icbthyologia, 1795 (reUcula1'is). 
Thcerodontis McClelland, Apodal Fishes of the Ganges, 184:3 (reticnlata). 
Lycodontis McClelland, l. c. (litemta). 
Sidera Kaup, Apode~S, 70, 11-!56 (pfeifferi). 
Eurymyctera Kaup, 1. c., 72 (c1·udelis). 
Polyuranodon Kaup, 1. c., D6 (kuhli= poly1tranodon). 
Priodonophis Kaup, A.alenahnlicbe Fische Hamburg. Museum, 22, 1859 (ocellatus). 
Neomurcena Girard, U. S. Mex. Bound. Surv., Fishes, 76, 1859 (nig1·orna1·ginata = 

ocellat'Us). 
Pseudomurcena Johnson, Proc. Zool. Soc., 167, 1860 (madeirensis). 
Tceniophis Kaup, Aale Hamburg. Mus., Nachtrage, 1, 1859 (westphali=fttneb1''is). 
Gymnothorax GUnther, VIII, 100 ('reticnlaris, etc.). 
Sidera Jordan & Gilbert, Proc. U. S. Nat. 1\Ius., 18::l2 (pjeijfe1·i, etc.). 
Rabula Jordan & Davis, subgenus nova (aquw-dulcis). 

Type: Gyrnnothorax reticularis Bloch. 
Etymology: Yu,u.~,~6r:, bare; Owpa~, breast; from absence of pectoral fins. 
This genus, as here understood, comprises the great bulk of the 

Murmnidm; including all the species with sharp teeth, the body normally 
formed, and with the anterior nostrils only tubular. Priodonophis with 
serrated teeth bas been recognized as a distinct genus by Bleeker, but 
the character in question disappears by degrees and seems not to be 
suitable for generic distinction. 

The name Gyrnnothorax, first associatetl with a species of this genus 
and restricted to it by Dr. Gunther, seems to be available for the group, 
rather than Sidera or Thmrodontis. The name bas, however, been 
usually reg!lrded as synonymous with Murmna, rather than as a dis­
tinct genus. 

The Morays of this geuus are everywhere abundant in the tropical 
E:~eas, where some of them reach a great size. For those species, some 
8 or 10 in uuml>er, which have the dorsal fiu inserted behind the head, 
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we have suggested the new subgeneric name of Rabula. Apparently, 
these species have not enough in common to justify the recognition of 
Rabula as a distinct genus. 

ANALYSIS OF AMERICAN AND EUROPEAN SPECIES OF GYMNOTHORAX. 

a. Dorsal fin beginning over or behind the gill-opening (Rabula Joruan & Davis). 
b. Dorsal fin inserted far back, nearer vent than gill-opening. Eye mode.rate, over 

' middle of gape; lower teeth uniserial, with canines in front; upper 
teeth biserial, the outer teeth small; vomer with strong canines in 
front, the posterior teeth small, uniseriai; posterior nostril nearer 
eye than anterior one. Insertion of dorsal li lengths of the head 
before vent, muchnearerventthangill-opening. Tail longer than 
rest of body by the length of the jaw. Head 3 in trunk; gape 2t 
in head; eye 2 in snout. Color much as in Gyrnnothorax mm·dax, 
dark brown with irregular diffuse yellowish spots smaller than eye, 
which rnn together into irregular marblings; gill opening small, 
slightly uark; fins nearly plain; belly without dark cross-lin.es; 
teeth entire ..................................... AQU1E-DULCIS, 5. 

bb. Dorsal inserted over or slightly behind gill-opening. 
c. [Teeth in upper jaw uniserial; (dorsal fin in figure beginning a short distance 

behind gill-opening); color yellowish brown with dark reticula­
tions, the longitudinal branching streaks studded with oblong yel­
low spots; spots on belly·large, those on throat confluent; dorsal 
and anal yellowish brown with darker clouds; teeth all nniserial]. 
(Kaup.) .. ......•..............•........... . ..... MARMOREUS, 6. 

cc. Teeth of upper jaw biserial; tail longer than rest of body; color purplish 
brown, nearly plain. 

d. Jaws not capable of being completely closed; some of the teeth serrate; outer 
teeth of jaws thickish, bent abruptly backward at tip, the posterior 
margin below distinctly serrate; lower jaw strongly bent upward 
towards the tip, the largest teeth on the bent anterior part of the 
jaws; teeth of the inner ruw above long, slender, and movable, 
twice as large as the outer teeth; teeth of inner row of lower jaw 
slender (a11 lost in specimen examined); vomerine teeth small, 
nniserial, blunt (slender and sharp according to Steindachner); 
head small, bluntish, 7t in body; tail a little longer than rest of 
body; gape 2t in head; eye lt in snout; dorsal beginning over gill­
opening; color dark bluish black, brownish on tail; pores on jaws 
whitish .......................................... PANAMENSIS, 7. 

dd. Jaws with straightish* commis-sure and hence completely closing; teeth all 
entire. 

e. Tail about half longer than rest of body; dorsal beginning a little behind 
gill:opening; vomerine teeth slender and rather long; teeth in 
two series in each jaw, those of the inner series largest and mov­
able; anterior canines enlarged; outerteethofupper jawbluntish 
and turned backward as in G.panarnensisj snout short, bluntish; 
eye large; head 2!- in trunk, Bi- in total; gape short; color purplish 
brown,finelymottled with darker, the markings faint. 

LONGICAUDA, 8. 
ee. [Tail but little longer than rest of body; dorsal beginning over gill­

opening; vomerine teeth blunt and rounded; teeth in two series 
in each jaw, those of the inner series longest, movable, and readily 
lost; anterior canines large; m'outh large, the gape 2t to 2t in head; 
head 8 to 8-! in length; eye small, 3 in snout, inserted over middle 

" Character not verified iu G. porphyreu8, 
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of gape; color mottled purplish brown; on a clear brown 
ground many small dark-brown and wh'itish specks.] (Stein-
dachner.) ...... ................. ~ ••...... PORPHYREUS, 9. 

aa. Dorsal beginning before gill-opening. 
e. Teeth all ent,ire, with no serrations anywhere. (GYMNOTHORAX). 

f. Teeth simple, none of them with basal lobes. 
g. Body without black transverse bauds, or very large Irregularly placed 

black spots. 
h. Body without small, round, bluish-white or yellow spots, the spots, 

if any, blackish or dull grayish. 
i. Dorsal with a distinct pale margin; anterior nasal tube very short; 

eye small, smaller than gill-opening; teeth on upper jaw 
and vomer and front of lower jaw, biserial; vomerine 
teeth blunt and rounded; canines small, bluntisb, not 
much larger than other teeth; head 2t to 2f- in trunk, 4t 
iu tail; snout short and bluntisb; cleft of mouth 3i- in 
head; eye 3 in suon t; tail longer than rest of body by 
about a head'tllength; color nearly uniform urowu; sides of 
head and trunk often with brown angular markings form­
ing an indistinct network; margin of dorsal and anal dis­
tinctly white; no dark streaks on dorsal; gill-opening 
small, somewhat dark; lips pale-edged; (color markings 
sometimes faint in old examples) ........... UNICOLOR, 10. 

ii. Dorsal without distinct pa1er margin, or with merely the very 
edge whitish. 

j. Dorsal with a distinct black margin; anal with a pale edge. 
k. Color nearly plain brown, :finely freckled; teeth uniserial, 

about 13 on side of lower jaw; vomerine teeth small, in 
a short row posteriorly; eye near angle of mouth, 3 in 
snout; bead 3-! in trunk; tail about equal to head and 
trunk; color light chestnut-brown, finely freckled, but 
without distinct spots; dorsal with a conspicuous edge of 
ulackish, the margin narrowly white; anal edged with 
white ..................................... VERRILLI, 11. 

kk. Color brownish, finely mottled with darker brown; teeth 
uniseria.l; lower jaw with about 22 teeth on each side; 
canines well developed; gill-opening'> narrower than the 
ej·e; eye large, 2 in snout, which is long, narrow, and 
pointed; mouth capable of being completely closed; cleft 
of mouth 2 to 21- in head; head long, about half length 
of trunk; tail longer than rest of body by about t length 
of head; brown everywhere, finely mottled with darker 
urown or purplish; angle of mouth dusky; dorsal with 
a dusky edge, the fin marked with dark streaks as in G. 
fnnebris; anal edged with whitish; black spot at gill-
opening faint or obsolete ............ -------· VICINUS, 12. 

jj. Dorsal without distinct darker margin, its border colored like 
the fin (or slightly darker in deeply colored specimens). 

l. (Body and tail with close set dark points; teeth uniserial; 
gill-opening larger than eye; tail longer than rest of body; 
depth of body 13~- in length; head 3 in trunk; cleft of 
mouth not quite half head; oli vaceous; head and tail with 
close-set dark points most distinct about gill-opening; 
snout chestnut; dorsal mottled with gray and yellow; anal 
with a yellow border.) (Poey.) •••••••••••. • VIRESCENS, 13. 
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ll . .Bolly and tall not covered with close-set dark points. 
m. Color olivaceous or blackish, with conspicuous markings, 

either paler or darker than the ground color; 
belly without distinct transverse lines. 

n. Ground color yellowish or brownish, reticulated, mar­
bled or spotted wHh brown or black. 

o. Belly marbled or spotted like the back and sides. 
p. Dark markings forming narrow reticulations, never 

rounded spots; body and taillight olive, every­
where covered with reticulations of dark lilac, 
the patches of ground color inclosed by the ulti­
mate reticulations, mostly smaller tllan pupil; 
some of the reticulations more conspicuous and 
inclosing irregular polygons or sq nares consid­
erably larger than eye; the lines are so uranched 
that these markings are not easily traceable; 
margin of anal uroadly yellowish; a trace of a 
pale line on edge of dorsal; teeth uniserial, stout, 
and strong, not close set; eye 2t in snout; cleft 
of mouth 2 to 2t in bead; head ~t in trunk, 3t 
in tail, the tail slightly longer than rest of uody. 

POL YGONIUS, 14. 
pp. Dark markings in the form of rounded spots, which 

are more or less confluent, sometimes reducing 
the pale ground color to narrow I'et.iculations 
on a surface of ulack; ground color yellowish, 
the uody covered with urown or ulack spot.s of 
varying Hize, never much smaller than the pupil 
of the eye, and sometimes so largely confluent. 
as to make the ground color appear as yellow 
reticulations on a face of black; relative extent 
oflight and dark markings subject to very great 
variations; spots on head and snout generally 
smaller; each pore on lower jaw generally 
placed in a largo pale spot ; dorsal and anal 
fins spotted like the body; margin of anal fin 
narrowly yellowish, this marking obliterated in 
dark specimens; teeth uniserial, irregular in 
size in the jaws, those in the front of the mouth, 
long, slender canines; vomer with one or two 
large, depressible teeth in front and usually a 
row of small teeth behind; eye rather large, 
about 2 in snout (2! to 3 in durk specimens, the 
pigment encroaching on the cornea, so that the 
eye seems notably smaller); cleft of mouth 2i in 
head; head 2 to 3 in trunk; tail usually a litUe 
longer than the head and trunk. __ MORINGA, 15. 

oo. Belly nearly or quite immaculate. [Tail as long as 
rest ofbody; color, yellowish brown with darker 
marblings, very irregular; nasal tube t>hort, 
scarcely half length of eye; muzzle obtuse, 
truncate; eye small, 3 in snout and 14 in head; 
gill-opening larger than eye; tail as long as rest 
pf 1Jodr i dorsfl,l ~uu a,u&lluw.] (Sauvage.) 

WlENERl, 16, 
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nn. Ground color brownish-black, with irregular pale-gray­
ish spots; anal fin without distinct pale 
margin. 

q. Cleft of mouth more than one half of head. 
[Snout produced, narrow, suuspatulate; eye 
n_ea.rer to the end of snout than the angle of 
mouth; teeth irregularly biserial in jaws, 
uniserial on vomer; cleft of mouth very wide, 
rat'ber more than one-half the length of 
head; eye, 2t in snout; head a little less 
than half of trunk; tail rather longer than 
rest of body; brownish black, with small, 
irregular, pale-grayish spots in moderate 
number and longitudinally arranged, the 
largest sometimes twice the size of the eye, 
the smallest mere dots, each spot marbled 
'tvith darker; head brownish yellow, with 
mdistinct yellow dotE above.] ( Giinthm·.) 

ANATINU81 17. 
qq. Cleft of mouth, less than half of head; [teeth 

of jaws irregularly biserial; vomerine teeth 
biserial; snout rather produced and narrow; 
eye situated above the middle of gape, 2t 
in snout; cleft of mouth contained 21 in 
bead; head 2t in trunk ; tail longer than 
rest of body; brownish black, ;vith numer­
ous, rather irregular pale-gra~7ish spots, the 
1a~gest about the size of the eye, the smallest 
mere dots; each spot again marbled with 
darker, the smaller and larger spots mixed 
together.] ( Giinther.) 8ANCT.E-HELEN£, 18. 

mrn. Color dark brown, dark green, or blackish, either plain 
or with faint markings. 

H. Mis. 274-38 

r. Belly with black, wavy transverse lines; no 
dark lines along dorsal fin; body with ob­
scure paler spots and marblings; teeth of 

· upper jaw biserial; teeth in the inner row 
very large and movable; teeth of lower jaw 
uniserial, close set, compressed, recurved, 
like outer teeth of upper jaw; vomerine teeth 
small, uniserial, preceded by very large, de­
pressible canines. Eye small, 3-;} in snout, 
midway between tip of snout and angle of 
mouth; cleft of month 2t to 2! in head; 
head :!t to 3t in trunk ; tail shorter than 
rest of body. Dark brown, vaguely reticu­
lated, with narrow, paler streaks and spots, 
the markings very obscure; belly with.dark 
cross streaks; a dark blotch around gill-
opening---------------· ...... MORDAX, 19. 

rr. Belly without black transverse lines. 
s. Tail a little longer than head and trunk. 

Teeth uniserial in the jaws in the adults; 
teeth on vomer nniserial (var. ? ercbus), or 
biserial (funeb1'i8) ; long depressible canines 
on front of vomer; eye 2 to 2t in snont1 above 
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middle of gape ; cleft of mouth 
2t in head ; head 2! in trunk; 

. color dark olive-brown, nearly 
plain, paler on throat, some­
times with very faint darker 
marblings; dors~l and anal fins 
with dark lines running longi­
tudinally; jaws not completely 
closing ......... FUNEBRIS, 20. 

88. [Tail considerably shorter than head and 
trunk. Teeth of maxillary and 
the anterior of mandible bi­
serial, the others nniserial; jaws 
completely closing; eyes small, 
somewhat nearer to the end of 
the snout than to the corner of 
the mouth; cleft of mouth 21 
in head ; head 3 in trunk. 
Color, coffee-brown, irregularly 
marbled with darker.] ( Giin-
ther.) .... ....... CHILENSIS, 21. 

hh. Body with distinct small blue, white, or yellow spots. 
t. Dorsal and anal without a distinct colored 

margin ; pale spots on body 
usually smaller than eye. 

u. Teeth of upper jaw uniserial. 
v. Vomerine teeth uniserial. Teeth all 

uniserial, those on lower jaw 
small, compressed, directed 
backwards; front of lower jaw 
with several canines; upper 
with some fixed canines among 
the other teeth ; head 2 to 21 in 
trunk; cleft of mouth 2 to 2i 
in head ; tail longer than body. 
Brownish or blackish,with small 
round bluish or yellowish spot1:, 
ocellated or not, these spots 
scattered, irregular in position, 
and smaller than eye; dorsal 
colored like the back_ Dovn, 22. 

vv. [Vomerine teeth biserial; mandible 
with about 17 teeth on each side. 
Head 2! in trunk; tail but little 
longer than rest of body; 
entire body covered with small 
blue dots one-sixth ttte diameter 
of the eye, the distance between 
them being equal to the diame­
ter of eye; front and top of 
head without dots; dorsal with 
vertical cross streaks of bluish.] 
(Poey.) .•••••. CONSPERSUS, 23. 

uu. Teeth of upper jaw biserial; body with 
many small yellow spots. 
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w. Vomerine teeth uniserial, mostly 
small and rounded. 

x. [Color nearly uniform from head to 
tail; brown or black, entirely 
covered with innumerable yel­
lowish dots, the largest the size 
of a small pin head. Teeth bi­
serial, except on vomer and the 
side of mandible; canines small; 
mouth can be shut completely; 
gill-opening as wide as eye; eye 
2 in snout; cleft of mouth 2-! in 
head; head 2! in body; tail 
rather longer than rest of body.] 
( Giinthm·.)- - -- ----MILlAR IS, 24. 

xx. [Color not uniform from head to 
tail ; tail black with innumera­
ble round yellow spots smaller 
than eye; towards the trunk 
the yellow spots are more 
densely crowded and irregular 
in shape, and on the head the 
yellow becomes the ground color 
and the black appears in the 
form of reticulations. Teeth 
biserial, except on vomer and 
side of mandible ; the mouth 
can not be completely shut; gill­
opening rather wider than eye; 
eye less than one-half of snout; 
head 2t in trunk; tail rather 
looger than the rest of body.] 
(Gunther.)- __ FLAVOPICT"\)S, 25. 

ww. Vomerine teeth biserial1 small, and 
bluntly rounded. Mouth not 
closing completely; teeth of 
upper jaw biserial, those of 
the inner series larger; teeth of 
the lower jaw biserial anteri­
orly; eye over middle of gape, 
2! in snout; beau 2i in trunk, 
4:t in tail, which is a little longer 
than rest of body; gill-opening 
large. Color, dark brown, 
faintly mottled with darker, the 
"\vhole body, including fins, 
covered with points of clear 
yellow, those on the head close­
set and minute, like needle 
points, but as large as a pin's 
head on the tail ; (middle of 
body with intricate markings 
of yellow in the form of linear 
dashes according to Poey ;_ none 
shown on our specimen.) 

ELABORATUS1 26. 
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tt. Dorsal with a blackish border, interrupted 
with white; anal with :a, white margin. 
[Anterior teeth of upper jaw long and 
sharp, the rest small and in one series; 
vomerine teeth in one row, three large 
cn.niner:. in front, the rest small; teeth 
on lower jaw small, with two longer 
ones ou each side in front; head 2t in 
trunk; cleft of mouth 2 in head; tail a 
head's length longer than the rest of the 
body. Body marbled with brown on a 
greenish ground, dark enough to almost 
obscure the marblings, which are com­
posed of close-set spots as large as the 
pupil, often bordered on one side with 
a white edging, the spots sometimes be­
ing all white; dorsal fins with a black­
ish border, sometimes interrupted with 
white; anal all black, with a white 
border. J (Poey.). ----0.BSCURATUS, 27 

gg. Body with black transverse bands, or large irregularly placed black 
spots. 

a. [Color brown, with large black spots irregularly dispersed over 
the body; fins yellowish; teeth 16 in 
outer row, 7 in inner; vomerine teeth 
10, in 2 rows with an anterior and pos­
terior larger tooth; teeth biserial; tail a 
little longer than rest of body.] (Kanp.) 

lRREGULARIS, 28. 
aa. Color pale yellowish brown with about 20 blackish rings, which 

are usually three times the breadth of 
the interspaces; these rings broadest 
above, extending over the fins; tip of 
tail black; bead with 3t rings which do 
not meet below; tip of snout in one ring, 
the top and front of snout on median line 
pale; upper teeth biserial, the rest unise­
rial; dentary with about 14 teeth on each 
side; eye 2 in snout, midway between 
tip of snout and .angle of mouth; head 
2! in trunk ; head and trunk a little 
shorter than tail; mouth completely 
closing __ .. ----·.--·- .CHLEVASTES1 29. 

jj. [Teeth, some or all of them with basal lobe. Teeth all uniserial; 12 
teeth on each side of lower jaw; snout 
short, obtuse ; eye small, t the length of 
the snout; tail rather shorter than rest 
of body. Brown, with irregular black­
ish venules.] (Kattp per Giinther.) 

. MODESTUS
1 

30. 

ee. Teeth serrate, more or less. (Priodonophis Kaup.) 
b. [Color uniform blackish brown; anterior part of body with short 

nmlulating lines. Gill-opening scarcely 
larger than the eye; vomer toothless; 
teeth of both jaws in single series, each 
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tooth slightly serrate behind; 
tail shorter than rest of body ; 
head 3f in trunk.] ( G·iinther.) 

MADEIRENSIS1 31. 
bb. Color brown abovt~; lighter below, with irregular light-yellowish spots, 

variable in size and sometimes 
so thickly placed that the 
ground work appears as brown 
reticulations; dorsal :fin with 
large dark spots on the edge, 
the spots often running togeth­
er so as to form a black band 
(or sometimes obsolete); anal 
fin with a dark edge. Teeth 
all uniserial in jaws, rather 
large and strong, the posterior 
edge of the larger teeth serrate, · 
like the teeth of a shark; vomer 
with few small teeth or none; 
jaws nearly or quite closing; 
head 2 to 2t in trunk, 3t to 4t 
in tail; eye li to 1! in snout; 
cleft of mouth 2i to 3 in the 
head; tail a little longer than 
rest of body .... 0CELLATUS1 32. 

x. Edge of dorsal and anal with con­
fluent black blotches, forming 
a dark margin to the fin, the 
anal chiefly black. 

y. Dark ground color forming retic­
ulations around ·roundish and 
polygonal pale spots of various 
sizes, these larger on the tail, 
the spots everywhere much 
wider than the interspaces. 

Var. Saxicola, 32b. 
yy. Dark ground color covered with 

rounded whitish spots, which 
are not so wide as the inter­
spaces, the spots subequal. 

z. Spots of moderate size, much 
larger than pupil; rounded and 
yellowish; cheeks coarsely 
spotted ..... Var. Ocellatus, 32a. 

zz. Spots very small, stellate, not 
much larger than pupil; spots 
whitish; cheeks finelyspotted 
like the rest of the body ; body 
slender, a dusky shade along 
sides; :fins chiefly black. 

Var. Nigromarginatus, 32c. 
xx. Edge of dorsal and anal without 

black; body dark, with small 
rounded whitish spots, much as 
in var. occllatus. 

Var. Januarius, 32d. 



598 REPORT OF COMl\HSSIO~ER OP FISH AND FISHERIES. 

5. GYMNOTHORAX AQU.lE-DULCIS. 

Murwna aquw-clulcis Cope, U. ~- Geol. Survey Montana, etc., 471, 1872. (Rio Grande, 
Costa Rica-) 

Babula aqum-cl1tlcis, J onlan & Davis. 

Habitat: Pacific coast of Tropical .America. 
Etymology: Aqua dulcis, fresh water. 
We refer to this species a specimen (6673, U.S.N. M.) saiu to have 

been collected at San Diego, California, by Dr. J. G. Cooper. It prob­
ably callle from farther south. This specimen differs somewhat from 
Cope's description, but, like Cope's fish, it diff'ers remarkably from all 
other known species of the genus in the insertion of the dorsal. We 
have not much doubt of the correctness of our identification. 

TI1e species resembles the :young of G. 1nordax, and it may have been 
O\C'rlooked by San Diego collectors on account of tuis resemblance. It 
probably does not occur in fresh waters. 

6. GYMNOTHORAX MARMOREUS . 

. Muncnophis nwrm01'e1)8 Valenciennes, Voy. Venus, Zool., 3471 1855, pl. 10, fig. 1 
(Galapagos Islands). 

Habitat: Galapagos Islands. 
Etymology: Latin, marbled. 
This species is known only from the accounts given of the original 

type, a stuffed example, 21 inches long, obtained by Freminville at the 
Galapagos. It may be identical with G. aqure-dulcis, or even with 
Murrena lentiginosa, but this is less likely. 

7. GYMNOTHORAX PANAMENSIS. 

Murwna pananunsis Steindacbner, Ichtb. Beit., v, 19, 1876 (Panama). 
Sidem panamensis Jordan & Gilbert, Proc. U. S. Nat. Mus., 623, 1882 (Pearl Islands). 

Habitat: Pacific coast of Central .America. 
Etymology: From Panamaj 
This species is known to us from a specimen taken at the Pearl 

Islands, near Panama, by Prof. Frauk. H. Bradley, and from another 
(6015, U.S.N. M.) said to be from ''South .America." From this speci­
men our description is taken. It diff'ers from Stein<lachner's account 
in having the vomerine teeth blunt and the lower teeth in one row. 
This species is one of the most strongly marked in the genus, being 
well distinguished by the form of its neetb, its curved lower jaw, and 
posterior dorsal. 
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8. GYMNOTHORAX LONGICAUDA. 

Murama longicauda Peters, Monatsber. Kon. Acad. Wiss. Berlin, 850, 1876 (Atlantic 
Ocean, 15° 40' N., ou 5' W.). 

Habitat: Tropical Atlantic (same locality as Sphagebranchus ang~ti­
fo'rmis). 

Etymology: Longus! long; C(tuda, tail. 
This speciP-s is known from Dr. Peters's account of an individual 

taken in the (1pen Atlantic, between the West Indies and Europe. Our 
description is taken from a small example from unknown locality, num­
bered 20515 in t,he Museum register. The species is near panarnensis, 
from which it differs in the form of its mouth and some of its teeth. 
The tail is also very long, longer tbau in related species. 

9. GYMNOTHORAX PORPHYREUS. 

Murama porphyrea Guichenot (Chile); Steindachner, lchthyol. Beitr., n, 22, 1875 
(rocky coasts of Juan l ''ernandez). 

Habitat: Coasts of Chile. 
Etymology: flopcpupsuc;, purple. 
This species is known to us only from Steindachner's description. 

It is said to be common and to reach a considerable size. 

10. GYMNOTHORAX UNICOLOR. 

Muramophis unicolor De la Roche, Ann. Mus., XIII, 359, fig. 1;), 1809 (Ivic;a) (fide 
Gunther). 

Mnrrena unicolor Lowe, Trans. Zool. Soc., 19~ (Madeira) (fide Gunther); Costa, Faun. 
Nap. Pesc. (fide Gunther); Gunther, vrn, 125, 1870 (Algiers, Madeira, St. 
Helena). 

Thyl'soidea unicolo)' Kanp, Apodes, 91, 1856 (Ivic;a, Madeira, Madagascar). 
Mut·rena cristini Risso, Ich. Nice, 368, 1810 (Nice). 
Murrena monaca Cocco (fide Kaup ). 
Thyrsoidea rnicrodon Kaup, Apocles, 1:0, fig. 6t, 1856 (no locality). 

H::tbitat: Mediterranean fauna and Madeira Islan(ls. 
Etymology: Latin, one-colored. 
Of this species we have examined one specimen taken at Athens, 

Greece, by Prof. Horace A. Hoffman, and two from Madeira, collected 
by Dr. Stimpson. The species has remarkably short nasal tubes. 

11. GYMNOTHORAX VERRILLI. 

Sidera verrilli Jordan & Gilbert., Pl'Oc. U.S. Nat. Mus., 62:3, 1882 (Panama); Jordan 
& Gilbert, Proc. U. S. Nat. Mus., 210, 188:3; Jordan, Proc. U.S. Nat. Mus. 
369,1885 (Panama). 

Habitat : Panama. 
Etymoiogy: Named for Prof. Addison E. Verrill. 
This species is known from the typical example. in the Museum of 

Yale College, collected by Professor Bradley at Panama. 
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12. GYMNOTHORAX VIClNUS. 

Mu1·mnophis vicina Castelnau, Anim. Amer. Sud, Poiss., t:n, pl. 42, fig. 4, 1855 (Bahia). 
Mu1-cena vicina Giinther, VIII, 1~1, 1870 (Bahia). 
Thy1·soidea maculipinnis Kaup, Apof1es, 8:3, 1856 (Gold Coast); Dnmeril, Arch. Mus., 

x, ::!60, pl. 28, fig.1 (fide GUnther); Bleeker, Verb. Holl. Maatsch. llaarl., 
129, tab. 27,1862 (fide GUnther); Troschel, Wiegm. Arch., 2:37, 1866 (fide 
Giinther). 

Murmnarnaculipinnis Gunther, VIII, 124, 1870 (Cape Verde Isl.; Fernando Po; Mexico). 
Gy1nnothorax maCltlipinnis Jordan, Proc. U.S. Nat. Mus., 1890 (Bahia). 
Thy1·soidea cormuta Kaup, Aale Hamb. Mus.,23, 1859 (fide GUnther). 
l'rrniophis co1·mura Kaup, l. c., tab. 3, fig. 2 (fide Giinther). 
Thy1·soidea 1nm·ginata Kanp, 1. c., 24 (fide GUnther). 
Tmn,iophis marginata Kaup, 1. c., tab. 4, :fig. 1 (fide Giinther). 
Gyrnnothomx versipunctatus Poey, Enumeratio, 156,1875 (Cuba). 

Habitat: Atlantic Ocean, West Indies to Cape Verde Islands and 
Africa. 

Etymology: Latin, vicinus, near (to Gpmnothora,v moringa,). 
A specimen·, collected by the Albatross at Bahia, seems to be identical 

with Murwna vicina of Castelnau, which was obtained in the same 
locality. This seems to be the same as the maoulipinnis of Kaup, and 
we have therefore adopted the name vicimts instead of the latter name. 
Another specimen before us (6737, U. S. N. 1\1., without locality) evi· 
dently belongs to the same spt;>;cies. We refer the names cormura and 
marginata to thia species on the authority of Dr. Gunther. 

13. GYMNOTHORAX VIRESCENS. 

Gyntnoth01·ax viresoens Poey, Enumeratio, 156, 1875 (Cuba). 

Habitat: West Indian fanna. 
Etymology : Virescens, greenish. 
This species is known only from Poey's account. 

14. GYMNOTHORAX POLYGONIUS. 

Gyntnothorax polygonius Poey, Ann. N. Y. Lye. Nat. Hist., 6::3, 1879. (Cuba); Poey, 
Ennmeratiu, 158, 1~7!). 

Sidem vicina Jordan, Proc. U. S. Nat. Mus., 34, 1886 (Havana). (Not Murwnophis 
1Jicinus Castelnan.) 

Habitat: West Indian fauna. 
Etymology: Latin, marked with polygons. 
Of this species we have two examples. One of these was obtained 

by Dr. Jordan at Havana. Tt was at first identified as Gymnothorax 
tJicinus, but Castelnau's species seems to be different from this. There 
is no doubt that this is the original of Poey's G. polygonius, although 
the polygonal markings are very obscure. The other specimen (9825 U. 
S. N. lVL, 28 inches long) was ~eut from Cuba by Poey. It agrees per­
fectly with our specimen, a1'd it may be Poey's original type. 
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15. GYMNOTHORAX MORINGA. 

(CO:Ml\10~ MORAY j H .Al\1LET.) 

J.lfurama 1nacttlata nigra (the Black Moray) Catesby, Nat. Hist. Carolina, tab. 21, 1738 
(Bahamas, etc.). 

1? Gynwotlwrax aje1· Bloch, Ichth., pl. 417, 1795 (Africa). 
Murwna moringa Cnvicr, Regne Animal, ed. n, 1828 (after Catesby); GUnther, 

VIII, 120, 1~70 (Bahia; Cnba; Jamaica; Dominica; St. Croix; Bonacca; 
St. Helena). 

(Jymnothorax moringa Goode, Bnll. U. S. Nat. Mus., v, 72, 1876 (Bermuda); Gooch~ & 
Bean, Proc. U. S. Nat. Mus., 240, 1882. 

Sidera 11Wt'inga Jordan: Proc. U. S. Nat. Mus., 1884, 111 (Key West); Bean & Dresel, 
ibid, 169 (Jamaica); Jordan, Cat . F. N. A., 52, 1885; Jordan, Proc. U. S. 
Nat. Mus., 34, 1886 (Havana); Jordan, ibid, 566. 

Gymtwthomx rostmtus Agassiz, Spix, Pisc. Bras., 91, tab. 50 a, 1830 (Brazil); Poey, 
Repertorio, u, 259, 1868 (Cuba); Poey, Synopsis, 427, 1868; Cope, Trans. 
Amer. Phil. Soc., 48:-l, 18i6 (St. Martin's; St. Kitts; New Providence). 

Mul"amnphis rostratns Castlenau, Anim. Am(5r. Sud, 80, pl. 42, fig. 1, 1855 (Rio Janeiro). 
M1m:ena 1·ost1·ata Poey, Conspectus, 386, 1868 (Cuba). 
Mun:ena nwt·ingul£ Richardson, Voy. l<Jrebus and Terror, Fishes, 89: 1844 (Jamaica). 
'1'/lyt·soidea nwringtta Kaup, Apodes, 79, 1856 . 
.Mnrrena pwwtata Gronow, Cat. Fish., 18, 1854 (rivers of North America). 
Mu,renophis cut·vilineata Castelnan, Anim. Amer. Sud, Poiss., 81, pl. 42, fig. 2, 1855 

(Rio Janeiro). 
Mut·enophis camntut·u Castelnau, Anim. Nouv. Rares, Amerique du Sud, 85, pl. 43, 

fig. 1, 1855 (Bahia). 
Gynwothot·axjlavosct·iptus Poey, Enumeratio, 158, 1875 (Cuba). 
Gymnothoraxpicturatus Poey, Anal. Soc. Esp. Hist. Nat., 257, 1880 (Cuba). 

Habitat: West Indian fauna, ranging from Pensacola to Rio Janeiro 
and St. Helena. 

Etymology : Moringa, a West Indian corruption of Jlfurmna (Moray, 
Morena, etc.). 

This large moray is the commouest species of the group in the West 
Indies, where it is everywhere abundant. The specimens before us are 
from Key West, Havana, and the Snapper Banks near Pensacola. The 
species varies considerably in shade of coloration and extent of the dark 
markings. The general pattern is, however, very uniform. The speci­
mens before us vary in such a way as to suggest at first examination 
the existence of four distinct species. Besides the ordinary form of 
rnoringa, there are specimens from coral sand at Key West, very pale, 
with the pale markings predominating over the dark spots. This form 
is known to the fishermen as" Hamlet." A specimen from Havana is 
almost black, with no pale margin to the anal, aud the eye appears 
very much smaller, 3~ in the snout. This is, however, due to the 
encroachment of the black pigment on the eye, as the pupil itself is as 
large as in the others. Two large specimens from the Snapper Banks 
are also very dark, and in one the dorsal and anal fins are distinctly 
dusky towards and on the edge. In these the black markings reduce 
the gronud color to narrow streaks and disconnected reticulations. 
There is, however, no reason to doubt that all belong to a sing·le 
variable species. The dentition is alike in all. 
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16. GYMNOTHORAX WIENERI. 

Gymnothorax wieneri Sauvage, BulL Soc. Pbiloru., vn, 161, 1883 (Chile or Peru). 

Habitat: Pacific coast of South America. 
Etymology: Named for the person who first obtained the type. 
This is a doubtful species of uncertain relations. It may be identical 

with the equally doubtfulmannoreus. 
Following is Sauvage's original description of Gymnothorax 'Wieneri: 

De11ts du maxillaire et de l'intermaxillaire en nne seule rangee; dents palatines 
plns longues que celles dn maxillaire, au nombre de 3 on 4; deux on trois fortes 
dents an vomer; pas de canines; tube nasal court, n'ayant gnere que la moiti6 dn 
diametre vertical de l'ceil. Museau obtus, t.ronqne; mil petit, le diametre etaut 
compris pres de trois fois cla11s la longnenr deJa tete, sHue au-dessus du milieu de la 
longueur 1le la bonche. Ouverture branchiale plus grm1de que le diamet.re de l'mil. 
Qnene de la rneme longueur qnel'espace compris entre l'extremitc du mnseau et I' anus. 
Dorsale et ana.l~ basses .. Janue brun:ltre avec des marbrnres foncees, tres irregnUeres; 
ventre blanc jannatrc sans taches. Longuenr m. 0.760. Chili ou Peron. Wiener. 

17. GYMNOTHORAX ANATINUS. 

M-twmna anatina Lowe, Trans. Z<>ol. Soc. Lond., u, 192, 1842 (Madeira); Gunther, 
VIII, 115, 1870 tMadeira). 

Habitat: Madeira. 
Etymology: Anatinus, <luck-like. 
This species is known to us from descriptions. 

18. GYMNOTHORAX SANCT.1E-HELEN.l:E. 

Mut·mna sanctre-helenre Gunther, VIII, 115, 1870 (St. Helena); Bean, Proc. U.S. Nat. 
Mus., 113,1880 (Bermuda Islands); Gunther, Proc. Zool. Soc. Loud., 239,1881. 

Habitat: Tropical Atlantic.. 
Etymology: From St. Helena, 
This species we know only from the accounts given by Giinther and 

Bean. It is certainly very close to Gyrnnothorax anatinus. 

19. GYMNOTHORAX MORDAX. 

(CALIFORNIA CONGER EEL.) 

Mut·cena mo1'dax A~7res, Proc. Acad. Nat. Sci. Cal., 30, 1859 (Cerros Island); Jordan & 
Gilbert, Proc. U. S. Nat. Mns., 457, 1880 (San Pedro, San Diego); Jordan 
& Gilbert. Syn. F. N. A., 356, 1883; Jordan & Gilbert, Proc. U. S. Nat. 
Mus., 36, 1881 (Point Conception to Santa Barbara Islands); Smith, Proc. 
U. S. Nat. Mus., 233, 1883 (Todos Santos Bay). 

Gymnotho1'ax tno1·dax Jordan, Proc. U. S. Nat. Mus., 30, 1880. 
Side1·a nwrdax Jorda_n & Gilbert, Proc. U. S. Nat. Mus., 210, 1883. 

Habitat: Pacific coast from Point Conception to Cerros Island. 
Etymology: Mordax, prone to bite. 
This large Moray is common among the rocks on the coast of southern 

California. The numerous specimens before us are from Santa Barbara 
and San Diego. 
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20. GYMNOTHORAX FUNEBRIS. 

(BLACK MORAY; MORENA VERDE.) 

Mu1·o.ma maculata nigra et ·viridiR (The Moray), Catesby, Nat. Hist. Carolina, tab. 20, 
1738 (Bahamas). 

Gymnotlwmxfunebris Ranzani, Nov. Comm. Ac. Sc. lust. Bonon., IV, 7(), 1840 (Brazil). 
Sidem fnnebris Bean & Dresel, Proc. U.S. Nat. MnH., 1G9, 181;4 (Jamaica); Jordan, 

Proc. U.S. Nat. Mns., 110, 1~64 (Key West); Jordan, Cat. F. N. A., 52, 18.85. 
Mu1·cena lineopinnis Richardson, Voy. Erebns ani!. Terror, Fish., 89, 1844 (Puerto 

Cabello). 
Thy1·soidea lineopinnis Kaup, Apodes, 8:2, 1856. 
? Mu1·ama p1·asina Richardson, Voy. Erebns and Terror, Fisl;l., 93, 1t:l44 (Australia) 

(fide Giiuther). 
? lYlurama boschii Bleeker, Verb. Bat. Gen. Mur., xxv, 52, 1853 (Sumatra) (.fideGiint.her). 
~ Oynmuthorax boschii Bleeker, Atlas Ichth. Mur., 105, pl. 4G, fig. 3, 1864 (Sumatra 

and Java). 
? Jl[urceua mouochrous Bleeker, Nat. Tyds. Ned. Ind., 384, 1856 (Ternate). 
? Gymnothomx rnonochrous Rleeker, Atlas Ichtb. Mnr., 116, pl. 47, fig. 2, 1864 (Singa-

pore; ·sumatra; Ternate; Amboyna) (fide Giinther). 
Ta:niopllis westplwli Kaup, Aale Hamburg. Mus., Nacbtrag, 1, 1859 (fide GUnther). 
Thyrsoidca atcrrima Kaup, Aale Hamburg. Mus., 22, 1859 (fide GUnther). 
Tamiophis ate1Tima Kaup, l. c., tab. 3, fig. 1, 18!'>9. 
Mm·renct aterrima Giinther, VIII, 124, 1870 (Dominica). 
Mtwccna injernalis Poey, Memorias, n, 347, ~~54, 1860 (Cuba). 
Gymnothorax infernalis Poey, Repertorio, n, 278, 1~6-l; Poey, Synopsis, 426, 1868. 
Thyrsoidea concolor Abbott, Proc. Acad. Nat. Sci. Phila., 479, 1860 (Vera Cruz). 
Mnrcena erebus Poey, Memorias, u, 4<!6 (Cuba). 
Gytnnothorax erebus Poey, Repertorio, n, 258, 1828; Poey, Synopsis, 427, 1868; Poey, 

Enumeratio, 155, 1875. 
? Gynwotlwmx jaclcsoniensis Bleeker, V ('rs1. Med. Akad. Wet. Amsterd., 450, 1863 (fide 

Giintber). 
? MuTcena afra Giinther, VIII, 12::3, 1870 (not of Bloch). 
Sidem castanect Jordan & Gilbert, Proc. U.S. Nat. Mns., ()47, 188~ (Maza.tlan); Jordan 

& Gilbert, Proc. U. S. Nat. Mus., 210, 1883 (Mazatlan). 

Habitat: Tropical America on both coasts. Florida to Brazil; Mazat­
lan to Panama. Also recorded from the East Indian Atcbipelago and 
Australia. 

Etymology: Funebris, funereal, from its dark color. 
'J~his large Moray is one of the commonest and most widely distrib­

uted of the American species, being found in abundance on l.wth coasts 
- in tropical America. If we can trust to the synonymy of Dr. Gunther 

the same species is also widely distributed in the East Indies, but we 
have had no opportunity to compare specimens of the Old World form 
called prasinus, boschi, or monochrous with the American junebris. 

We have not adopted the name afer, used for the species by Giin­
tber, because the figure of Gymnothorax afer given by Bloch by no 
means represents the color of our species and was probably intended 
for something else. It is, in fact, as Poey has suggested, much more 
like moringa. There is no doubt of the identity of funebris, concolor, 
castanea, and infernalis. The erebttts of Poey is said to agree in color, 
but to differ in the dentition of the vomer. The vomerine teeth are 
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uniserial in erebu,s, biserial in infernaJis. 11bis is probably dependent 
on nge, or perhaps the variation of individuals. Gymnothont,.rfwwbris 
is one of the largest of the Morays, reaching a length of 4 or 5 feet and 
a diameter to correspond. The examples examined by us are from ~ 

Key West, Bahia, St. Lucia, and Mazatlan. 

21. GYMNOTHORAX CHILENSIS. 

Murama chilensis GUnther, Proc. Zoo!. Soc. Lond., 674,1871 (Chilo). 

Habitat : Chile. 
Etymology: From Chile. 
This species is known to us only through Dr. Giinther's description. 

22. GYMNOTHORAX DOVII. 

(ANGUILA PINTITA.) 

M1inena dovii Gunther, Cat. Fish., VIII, 103,1870 (Panama); Jordan & Gilbert, Proc. 
U.S. Nat .. Mus., 378, 1B82 (Espiritu Santo Islauu; Galapagos Islands). 

Sidem dovii Jordan, Bull. U.S. Fish Com., 106, ltli:32 (Mazatlan); Jordan & Gilbert, 
Proc. U. S. Nat. Mus., 209, 1883. 

Mtm:ena pintita Jordan & Gilbert, Proc. U. S. Nat. Mus., 346, 1881 (Mazatlau). 

Habitat: Pacific coast of tropical America. 
Etymology: Named for Capt. John W. Dow. 
This species is not rare on the Pacific coast of tropical America. It 

varies somewhat in the number and arrangement of its pale spots. .An 
examination of several examples ha;:; convinced us of the ideutity of 
pintita and dovii. 

23. GYMNOTHORAX CONSPERSUS. 

Mum.mopllis pw1etata Castelnau, Anim. Nonv. R.ares Amcr. Sud, 82, 1855 (Rio Ja­
neiro). ( Kot Gyrnnothorax punctatns Bloch.) 

Gymnothorax conspm·sus Poey, Repertorio, n, 259, 1868 (Cnba); Poey, SynopsiR, 427, 
1868; Poey, Enumeratio, 159, 1875. 

Munena conspersa Gii.nther, 102, 1870. 

Habitat: West Indian fauna. 
Etymology : Latin, conspersutJ, Rpeckled. 
This species is known to us only from descriptions. The earlier name, 

punctatus, is preoccupied. 

24. GYMNOTHORAX MILIARIS. 

Th.yr·soidea rni.z.iaris Kaup, Apodes, 90, 1856 (Martinique). 
MU1·mna miliaris Gunther, VIII, 100, 1870 (Cnba). 
Gyrnnothorax miliar·is Cope, Trans. Amer. Phil. Soc., 482, 1870 (St. Martin's); Poey, 

Ennmeratio, 159, 1875 (Cuba). · 
? Murrena multiocellata Poey, Memorias, II, 324, 1860 (Havana). 
? Gymnothorax rnnltiocellatus Poey, Repertorio, II, 260, 1868 (Havana). 
G-ymnothorax scTipf1J,s Poey, Repertorio, u, 261, 1868 (Cuba); Poey, Synopsis, 427, 1868. 

Habitat : West Indian fauna. 
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Etymology : _1vfille, thou~and; from the number of spots. 
This species is known to us only from descriptions. 
Gymnothorax multiocellatus of Poey seems to be nearly or quite iden­

tical with G. miliaris, differing apparently only in the smaller svots. 
It agrees fairly with elaboratus, but the vomerine teeth are said to be 
uniserial. They are biserial in elaboratus. 

25. GYMNOTHORAX FLAVOPICTUS. 

Thyrsoideaflavopicta Kaup, Apodes, 90, 1856 (Brazil) . 
.Mu~·mnajlavopicta Giinther, VIII, 101, 1870 (St. Helena). 

Habitat: Coast of Brazil to St. Helena. 
Etymology : Latin jlavus, yellow ; pictus, painted. 
This species is known to us only from descriptions. 

26. GYMNOTHORAX ELABORATUS. 

Mu1·wna elabomta Poey, Memorias, u, 323, 1860 (Cnba). 
Gymnotlwmx elaboratus Poey, Repertorio, n, 262, 1668 ; Poey, Syn., 427, 11368; Poey, 

Ennmeratio, 159, 1875 (Cuba). 

Habitat: Coast of Cuba. 
Etymology : Latin, elaborate, from the markings. 
This species is known to us from a single specimen (24961) sent from 

Cuba by Poey. The c0lorat,ion of this specimen shows few or none of 
the linear dashes described by Poey. Its color agrees better with 
Poey's rmtltiocellatus, but it ltas the dentition ascribed to ela-borat·us. 

27. GYMNOTHORAX OBSCURATUS. 

Gyntnothorax obscuratus Poey, Ann. N. Y. Lye. Nat. Hist., IX, 320, 1870 (Cuba); Poey, 
Ennmerlttio, 159, 1875. 

Habitat: Cuba. 
Etymology : Latin, obscured. 
This species i~ known only from Poey's description. 

28. GYMNOTHORAX IRREGULARIS. 

Thyt•so·idea in·egular·is Kaup, Apodes, 95, 1856 (Brazil). 
Murwna i1Tegula1·is Gunther, VIII1 115l 1870 (copied). 

Habitat: Coast of Brazil. 
Etymology: Latin, irregular. 
This species is only known from Kaup's scanty description. 

29. GYMNOTHORAX CHLEVASTES. 

Sidera chlevastes Jordan & Gilbert, Proc. U. S. Nat. Mus., 208, 1883 (Galapagos 
Islands). 

Habitat: Galapag·os IslandR. i 

Etymology: X2wwrnj<;, a harlequin. 
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This strongly marked species is known onfy from the original type 
from the Galapagos Archipelago. 

30. GYMNOTHORAX MODESTUS. 

Munrma modesta Kaup, Aale Hamburg. Mus., 21, tal>. 4, :fig. 2, 1859 (fide GUnther) (Val-
paraiso); Giinthe1·, VIII, 126, 1870. 

Habitat: Coast of Chile. 
Etymology : Latin, modest. 
This species is known only from Kaup's scanty description. 

31. GYMNOTHORAX MADEIRENSIS. 

Pseudomurwna rnadei1'ensis Johnson, Proc. Zool. .Soc. Lon., 167, 1860 (Madeira). 
Mu1'am.a ?n!:tdeirensis, Gi.inther, VIII, 125, 1870 (Madeira). 

HabHat: Madeira Islands. 
Etymology: FroU). Madeira. 
This species is known to us only from descriptions. 

32. GYMNOTHORAX OCELLATUS. 

(a) Var. Ocellatus. 

Gyrnnotlwmx ocellatus Agassiz, Spix. Pisc. Brasil, 91, tab. 50b, 1828 '(fide Gi:inther). 
Schomburgk, Reis. Brit. Guiana, 639, 1842; Goode & Beau, Proc. U. S. 
Nat. Mus., 154, 1879 (West Florida); Goode & Bean, il>id, 344 (Clear \Vater 
Harbor). 

Mun.ena ocellata Jenyns, Voy. Beagle, 145, 1842 (Rio .Janeiro); Richardson, Voy. 
Erel>us and Terror, 82, pl. 47, figs. 6-10, 1t:l44; GUnther, VIII, 102, 1870; Jor­
dan & Gilbert, Syn. Fish. N. A., 356, 1883 (description). 

Jltlut·cenophis ocellatus Castelnan, Anim. Amerique Sud, Poiss., 82, 1855 (Bahia). 
Pt·iodonophis ocellatus Kaup, Aale Hamburg. Mus., 22, 1859; Kner, Novara Fische, 3~3, 

1SQ7 to 1859 (Rio Janeiro); Poey, Repertorio, II, 262; Poey, Syn. 427, 1868; 
Poey, Enumeratio, 1S9, 1875. 

(b) Var. Saxicola. 

Mu1'Ccna meleag1·is Quoy & Gaimard, Voy. Freycinet, Zool., 245, pl. 52, fig. 2 (fide 
Gunther) (not of Shaw). 

P1··iodonophis n~eleag1'i$ Poey, Repertorio, n, 262, 1867; Poey, Syn., 428, 1868 (Cuba). 
Mu1'cena ocellata Jordan & Gilbert, Proc. U.S. Nat. Mus., 260, 1882 (Pensacola, Fla.). 
Sidem ocellata Jordan & Gilbert, Proc. U. S. Nat. Mns., 209, 1883; Jordan, Proc. 

Acad. Nat. Sci. Phila., 42, 1884 (Egmont Key); Jordan, Proc. U. S. Nat. 
Mns., 34, 18~6 (Havana). 

Gyrnnothorax ocellatus saxicola Jordan & Davis, var. uov. (Snapper Banks at Pensa­
cola). 

(c) Var. Nigromarginatus. 

Neomttrcena nigroma1·ginata Girard, U. S. and Mex. Bound. Surv., 76, pl. 41, 1859 (St. 
Joseph Island, Texas). 

Sidera nig1·ornm·ginata Jordan & Evermann, Proc. U.S. Nat, Mus., 47:3, 18~6 (Pensa­
cola, Fla.), 



APODAL FISHES OF AMERICA AND EUROPE. 607 

(d) Var. Jannar-ius. 

Gymnothorax variegatus Castelnau, Anim. Amer. Sud, Poiss. (not Mnrama vm·iegata 
Lacepede), 83, pl. 43, fig. 2, 1855 (Rio Janeiro) (saicl to have the dor~;al 
without dark spots). 

Gymnotnomx ocellat1ts }anuari118 Jordan & Davis (after Castelnau). 

Habitat: West Indian fauna, Pensacola to Rio Janeiro. 
Etymology: Latin, ocellate. 
This small moray is rather common in the West Indies and northward 

to the- coast of Florida. The numerous specimens before us are from 
Havana and the Snapper Banks, Cedar Keys, and Pensacola. This 
species differs from most of the other eels in having serrated teeth; 
this character seems to pass by degrees into the ordinary type and 
does not apparently justify the retention of a distinct genus (Priodo­
nophis=Nennturcena= Psmtdomurcena). This species varies considerably 
in color, a fact which ltas given rise to the recognition of some of its 
forms as distinct species. These forms seem to be absolutely alike in 
every respect except the coloration, and their differences are probabJy 
due to differences in the surroundings. 

The form with very large spots, the ground eolor being reduceu to 
reticulations, called by Poey meleag'l"is, abounds about the Snapper 
Banks among rocks at a considerable depth. The name meleagris being 
preoccupied, we have called this form var. saxicola, and we regard it as 
a deep-watP-r form. The two known specimens of the fine-spotted form, 
nigrmnarginatus, are from very shallow water on sandy bottom. The 
form called variegata by Oastelnau we have not seen. As the name is 
preoccupied we have substituted that of januarius. 

Genus 6.-MUR.lENA. 

Murrena Artedi, Gen. Pisc., 23, 1738 (in part; includes all eels). 
Murrena Klein, Hist. Pisc. Nat., 28,1742 (in part; includes all eels without pectoral 

fins). 
Murce1~a Linmeus, SyEit. Nat., eel. x, 243, 1758 (helena, etc., includes all eels). 
Murrena Thunberg & Ahl, De Murmna et Ophictho, 6, 1789 (restricted to helena, 

etc.; includes species without pectoral fins). 
Murrena Gunther and of authors generally (not of Bleeker). 
Gymnothorax Bloch, Ichthyologia, 1795 (in part, not type). 
Murrenophis Lacepecle, Hist. Nat. Poiss., v, 630, 1803 (helena, etc.). 
Limamurrena Kaup, Apodes, 95, 1856 (gutta.ta). 

Type : Murmna helena L. 
Etymology: lrfupwva (Moray), ancient name of ]Jlurrena helena .. 
'rhis genus as now restricted contains some ten species of the tropical 

seas, distinguished from Gymnothorax and from the rest of the family 
by the presence of two nasal barbels. 

The name Murwna, originally applied to all eels, should be restricted 
to the type of Murmna helena as we have already shown. It was first 
limited by Thunberg & Ahlin 1789 to the eels without pectoral fins, 
those witb such fins being set off as Ophiahthus. 

The restriction of Murcena to ~~furmna anguilla is much later. 
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ANALYSIS OF AMERICAN AND EUROPEAN SPECIES OF 1\IUR.tENA, 

a. Teeth of sides of upper jawlf in one series; all the teeth uniserial in the adult 
(sometimes biserial in young, in upper Jaw). 

b. Mouth capable of being completely closed, the jaws being nearly straight along 
the commissure. 

c. Body without sharply defined round pale spots. Ground color leather-brown, 
with large, irregular whitish or yellowish blotches inclosing brown 
spots; head and neck freckled with whitish spots; spots on tail smaller 
and more definite; anal fin with whitish spots. Teeth all uniserial, 
those of jaws large and strong, three canines in the front of vomerine 
series; eye 2! in snout, placed over middle of gape; head 2i- to 3 in trunk; 
tail t longer than rest of body ............................. HELENA, 33. 

cc. Body with round pale spots most numerous on the belly and tail. Teeth 
all uniserial, entire, directed backwards, most of them movable; lower 
teeth 12 on each side rather remote and comparatively large; no larger 
canines in front of upper jaw; teeth of upper jaw subequal, about 12 
on each side, those in front smallest; vomerine teeth small, unisorial, 
directed backward ; posterior nasal tubes well developed, nearly as 
large as anterior; dorsal beginning before gill-opening; eye over middle 
of gape, 2i- in snout ; snout 2 in gape; head 2t in trunk; gape 2t in 
head; head and trunk a trifle shorter than tail. Color very dark leather· 
brown or almost black; throat marbled with paler; a black spot around 
gill-opening; dorsal mottled with grayish; posterior part of body with 
a few scattered round grayish spots about as large as pupil; these 
inegnlar in size and position and rather faint, most numerous around 
vent and on anal fin; sides of tail nearly or quite plain; angle of month 
dark .................................................. JNSULARUM, 34. 

ccc. [Body with three rows of diffuse yellowish blotches including fine spots. 
Color clear brown with a reddish tinge; very small yellow spots c@ver­
ing head, body, and fins, mixed here and there with larger spots; large 
yellowish- blotches arranged in three rows along the body; the lower 
row fainter than upper. Teeth all uniserial ; . those of upper jaw strong, 
~harp-pointed, recurved; vomerine teeth much smaller, precerled by two 
long canines·; bead 6! in total length; eye :tt in snout; snout 51; in 
head.] (Steindachner) ........ ... _ ........................ _ .. ARGUs, 35. 

bb. Jaws curved along the gape so that they can not be completely closed. Body 
covered by well-defined reticulations, inclosing light yellowish-brown 
spots, which posteriorly are arranged in groups of 5 to 8; gill-opening 
largely black, within a conspicuous dark blotch; angle of mouth with 
a: dark spot; inside of mouth with yellowish brown spots; vomerine 
teeth small, sharp; teeth all uniserial, large and strong in the jaws; 
those in front not enlarged; head 2! to 3 in trunk; tail a little longer 
than rest of body ....................................... RETIFEHA, 36. 

aa. Teeth of sides of upper jaw biserial, those of the inner series larger and farther 
apart. 

d. Jaws capable of being completely closed. 
e. Body profusely spotted; angle of mouth with little or no black; gill­

opening dusky; general color brown, the body with light yellow, dis­
tinctly brown-edged spots, which are about as large as pupil of eye, 
sometimes larger; towards the end of tail the clark edgings form brown 
spots; snout, jaws, and belly spotted, as also the dorsal and anal; a faint, 
dusky bar from base of dorsal to behind cleft of mouth-; spots more 
nnmerous around gill-openings; teet~ of upper jaw biserial, the inner 

---~----- - ~---- --~-~ 

*Not veril1ed ia Mu1·ama ctrgu.s, which may belong to aa, 
\ 
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series of depressible caniues; teeth on lower jaw and vomer uniserial; 
eye 2 to 2t iu snout, situated over the middle of gape; cleft of mouth 2t 
to 3 in head; head 2 to 2f in trunk ..........•.•...... LENTIGINOSA, 37. 

ee. Bof1y scantily spotted; angle of mouth black; a. large black spot about 
gill-opening; cleft of mouth 2t to 2t in head; head 2t to 2t in trunk; tail 
a little longer than rest of body; teeth of upper jaw anteriorly in two 
rows; canines moderate; color dark brown, with many small obscure 
whitish spots, these sometimes over whole body, sometimes confined to 
head and back anteriorly; belly plain brown; dark spot on gill-opening 
and at angle of mouth always conspicuous; a pale spot on base of lower 
jaw before the dark one .........•.......•....•••....... MELANOTIS, 38. 

dd. Jaws curved along the gape so that they can not be completely closed; lat­
eral teeth of upper jaw biserial, the teeth of the inner series longer than 
those of the outer; vomerine teeth uniserial; the anterior vomerine 
teeth longest., nearly twice as long as any of the others; mandibular 
teeth sometimes with two or three long teeth forming an inner mandibu­
lar tseries; cleft of mouth very wide, its width contained 2t in length 
of head; length of heau 2i in trnnk; eye 2! in snout; tail longer than 
1·est ofbody; brownish black (in spirits); tail with numerous bluish-white 
dark-edged dots the size of a pin's head, disappearing on anterior part of 
body; inside of mouth IJrown with similar white dots. ( Giinther.) 

.A.UGUSTI, 39. 

33. MURENA HELENA. 

LMORAY.) 

Murcena pinnis pectoralibus car ens .A.rtedi, Genera Piscium, 25, 1738 (Rome and Livorno ) . 
.Jlurcena helena Linureus, Syst. Nat., ed. x, 244, 1758(based on .A.rtedi); Gunther, VIII, 

96, and of authors generally. 
Gynmothoraxnwrcena Bloch & Schneider, Systema Ichthyol., 525,1801 (after Linnreus). 
Mt~rcenarornana Shaw, Gen. Zool., rv, 26, 1e03 (after Linnreus). 
Murcena variegMa Ratinesque, Caratteri, etc., 67, 1810 (Sicily) . 
.Jlnrcenophill fttlna Risso, Ich. Nice, 367, l810 (Nice). 
Murrena gnttnta Risso, Eur. Merid., III, 191, 1826 (Mediterranean Sea). 

Habitat: Mediterranean Sea and adjacent shores. 
Etymology: From Helena; the allusion not clear. 
This species, the longest known of any in the family, is generally 

common in the waters of southern Europe. The specimens before us 
are from Palermo (Professor Doderleiu), Madeira (Dr. W. Stimpson), 
Athens (Prof. H. A. Hoffman), and Naples (Prof. W. W. Norman). 

34. MURENA INSULARUM. 

Mz~rcena insularum Jordan & Davis, sp. nov. (Chatham Island). 

Habitat: Galapagos Archipelago. 
Etymology: Latin, of the islands. 
This species is based on No. 38300, U. S. National Museum, 20 inches 

long, collected by Dr. W. H. Jones at Chatham Island, of the Galapa­
gos. The species resembles "A-f. helena, but differs much in color. 

H. Mis. 274-39 
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35. MlJRlENA ARGUS. 

Gymnothorax (Lintantur·cena) argus Steiudachner, Ich. Notizen, x, 17, tab. rv, 1870 
(Altata, Mexico). 

Habitat : Pacific Coast of Mexico. 
Etymology: Argus, hundred-eyed, from the coloration. 
This species is known to us from the description and figure of Stein­

dachner. 
36. MUR.lENA RETIPERA. 

Murrena 1·etijera Goode & Bean, Proc. U. S. Nat. Mus., 435, 1882 (Charleston, S. C.); 
Jordan & Gilbert, Syn. F. N. A., 894, 1883 (Charleston); Jordan, Cat. F. N. 
A., 51, 1885 (Charleston). 

Habitat: South Atlantic coast of United States. 
Etymology: Rete, net; fero, I bear. 
This species is known only from two or three large specimens ob­

. tained in the market at Charleston, South Carolina. The individual 
before us was sent by Mr. Charles C. Leslie. 

37. MUR.lENA LENTIGINOSA. 

(MORENA. PINTA.; SPOTTED MORA. Y) 

.Murrena lent-iginosa Jenyns, Voy. Beagle, Zool., 143, 1842 (Galapagos Islands); Gun­
ther, VIII, 99, 1870 (Central America). 

Mur·rena pinta Jordan & Gilbert, Proc. U. S. Nat. Mus., 277, 1881 (Amortajada Bay, 
San Josef Island (name only); Jordan & Gilbert, ibid, 345, 1881 (Mazat­
lan); Jordan & Gilbert, Proc. U.S. Nat. Mus., 371, 1882 (Colima); Jordan 
& Gilbert, ibid, 381 (Panama); Jordan, Bull. U.S. Fish Com.', 106, 1882; 
Jordan, Proc. U.S. Nat. Mus., 369, 1885 (Mazatlan). 

Habitat: Pacific coast of America from the Gulf of California to 
the Galapagos. 

Etymology: Lentiginosus, freckled. 
This species is rather common on the Pacific coast of tropical Amer­

ica. The specimen is from Colima. Another specimen, without locality, 
is much brighter in color with larger spots, but it apparently belongs to 
the same species. There is not much room for doubt that lentiginosa is 
identical with the common form later described as pinta. 

38. MURlENA MELANOTIS. 

L·i:namur·rena rnelanotis Kaup, Aale Hamb. Mus., 27, tab. 4, fig. il, 1859 (fide Gunther). 
Murwna melanotis Gunther, VIII, 98, 1870 (Cape Verde Islands; Pacific coast of Pan­

ama); Steindachner, Fische Afrikas, 33,1881 (Gorea); Jordan & Gilbert, 
Proc. U.S. Nat. Mus., 624,1882 (Panama); Jordan & Gilbert, Syn. F. N. A., 
355,1883 (copied); Jordan, Proc. U. S. Nat. Mus., 369, 1885. 

Habitat: Tropical parts of the Atlantic. 
Etymology: MOa<;, black; ou<;, ear. 
Of this species we have three specimens from'' South America." A 

large specimen from Panama was identified by us in 1882 with this spe· . 
cies, but without further comparison we do not feel sure of the identity 
of this individual with the original 'melanotis from the Atlantic. 
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39. MURlENA AUGUST!. 

Mttrama guttata (Banks & Solander MSS.) Lowe, Trans. Zool. Soc., n, 192 (Madeira); 
Richardson, Voy. Ere bus and Terror, Fish., 90,1842 (Madeira) (not of Risso, 
which is Mnrmna helena; nor of ForskiU, which is a Haliophis). 

Lirnarnu1·cena gnttata Kaup, Apodes, 96, 1856 (in part). 
Thy1·soidta attgusti Kaup, Apodes, 88, 1856 (Madeira) (after Richardson). 
Murcena, augu,sti GUnther, VIII, 97 (Madeira); Vinciguerra, Pesci del Corsaro, 619 (Ten­

eriffe). 
Thyrsoidea atlantica Jolmson, Proc. Zool. Soc. Lon., 168, 1860(Madeira) (fide GUnther). 

Habitat: Islands of the Eastern Atlantic. 
Etymology: A personal name. 
This species is known to us only by the descriptions. 

Genus 7.-ECHIDNA. 

Echidna Forttter, Erichiridion, 31, 1778 ( variegata ). 
Gymnomurama Lacepcde, Hist. Nat. Poiss., v, 648, 1803 (cloliata=marmorata). 
Molarii Richardson, Voyage Erebus and Terror, 79, 1844 (ophis=nebulosa). 
Precilophis Kaup, Apodes, 98, 1o56. 
Gymnomurrena Kaup, ApodesJ 98,1856 (variegata=nebu,losa). 

Type: Echidna variegata Forster. 
Etymology: "El'r;' viper. 
This well-marked genus is <listinguishecl from the other Morays by 

the blunt teeth. The name Echidna was suggested for this group of 
eels long before its application by Cuvier to a genus of Australian 
Monotremes. It must, therefore, be retained in preference to Gyrnno­
rnun;ena, llfolarii, or Precilophis, and the mammalian genus should not 
be calle<l Echidna. 

There are some 12 or 15 species of Echidna, most of them belonging 
to the Western Pacific. 

ANALYSIS OF THE AMERICAN SPECIES OF ECHIDNA. 

a. Color dark, with small round yellow spots; teeth subequal, bluntisb, less obtuse 
than in E. catenata, mostly uniserial; dorsal high, beginning over gill-opening; 
head short and blunt, the small eye half the snout; head 2! in trunk; clefb 
of mouth 3 in head; tail about a snout's length shorter than rest of body. 
Color, dark brown, with small round yellow spots, smaller than pupil, like pin 
points, scattered evenly and sparsely over the body; spots with blackish mar-
gins; lower jaw mottled, ____ ·----···----· .... ·--- ............ NOCTURXA, 40. 

aa. Color brownish, marbled and barred with paler; head 3 to 3t in trunk, 3t in tail; 
eye small, 1t to 2 in snout; cleft of mouth 3 to 3t in head; tail a tritle longer 
than·rest of body; teeth of upper jaw more or less biserial. Color, brownish 
black, marbled or reticulated with light yellow or white, the light markings 
sometimes forming narrow irregular cross-bars; under the jaw and on the belly 
the light yellow often predominates, inclosing dark spots ...•.. CATENATA, 41. 

40. ECHIDNA NOCTURNA. 

Pmcilophis nocturnus Cope, U. S. Geol. Surv. Mont. and Adj. Terr., 474, 1871 (Rio 
Grande, Costa Rica). 

Habitat: Pacific Coast of Tropical America. 
Etymology: Latiu, nocturnal. 
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This species is known from the single specimen described by Professor 
Cope, and from a small specimen (43102, U. S. N. M.), of doubtfullo­
eality, supposed to have been taken by Mr. Xantus at Cape San Lucas. 
Cope says the anal fin is a little more than one-third the total length. 
This statement does not agree with our specimen. 

41. ECHIDNA CATENATA. 

Munxna 11eu conger brasiliensis Seba, Thesaurus, II, 72, tab. 69, :fig. 4, 5,1738 (fide Ble<:~ker). 
Gymnothomx catenatus Bloch, Ausl. Fische, xu, 74, tab. 415, :fig. 1, 1795; Bloch & 

Schneider, 528, 1801 (" Coromandel"). 
Mw·cena catenata Richardson, Voy. Ere bus and Terror, Fishes, 95, Ul44 (fide Gunther); 

Gunther, VIII, 130, 1870 (Surinam, Puerto Cabello, Trinidad, Dominica, St. 
Croix, Barbadoes): 

Pmcilophis catenatus Kaup, Apodes, 100, 1856 (Bermudas, Caribbean Sea). 
Echiflna catena.ta Bleeker, Ned. Tyds. Dierkunde, II, 242, 1865 (Surinam); Cope, T1ans. 

Amer. Phil. Soc., 482, 1870 (St. Martin's); Po·ey, Enumeratio, 160, Ul75; 
Goode, Bull. U.S. Nat. Mus., v, 73, 1876 (Bermuda); Jordan, Proc. U. S. 
Nat. Mus., 647, 1889 (St. Lucia) . 

.JJlu·rmnophis catenula Lacepede, Hist. Nat. Poiss., v, 628 and 641, 1803 (after Bloch). 
MttTmnophis undulata Lacepede, Hist. Nat. Poiss., v, 629, tab. 19, f. 2, 1803. 
Murwna sordida Cuvier, Regne Animal, eel. 1, 233, 1817 (based on Seba, LXIX, 4). 
M1t1·mna alusis Bleeker, Act. Soc. Sc. Ind. Neerl., 67, 1855 (fide Bleeker). 
Echidna fuscornacttla.ta Poey, Repertorio, II, 263, 1868 (Cuba); Poey, Synopsis, 4:.!8, 

1868. 
Echidna jlavoscripta Poey, Repertorio, II, 264 (Cuba); Poey, Synopsis, 428, 1868. 

Habitat: West Indian fauna. 
Etymology: Latin, chained, from the markings. 
'.rhis species is rather common in the West Indies and Caribbean 

Sea. The specimens before us are from Port Castries, St. Lucia. 

Family II.-OPHISURID2E. 

(THE SNAKE EELS.) 

We adopt for the present the family Ophisuridce, in the sense in 
which (under the name Ophisuroidei) it is defined by Bleeker. It in­
clndes those Enchelycephalous eels which are scaleless, and have the 
end of the tail projecting beyond the dorsal and anal fins and without 
even the rudiment of a caudal fin. The anterior nostrils are placed in the 
upper lip, opening downwards, the gill-openings are not confluent, and 
the tongue is more or less fully adnate to the floor of the mouth. The 
species are, for the most part, moderate or small in size, and they are 
very abundant in the tropical seas, especially about the coral reefs. 
The eggs are numerous, of moderate size, similar to those of ordinary 
fishes. Most of the known genera are found in America, but less than 
half the species. Many of the species are singularly colored, the bands 
or spots heightening the analogy between them and the serpents. 
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ANALYSIS OF TITE AMERICAN AND EUROPEAN GENERA OF OPHISURID.<E. 

a. Body without traces of fins anywhere; teeth all small, conical; gill-openings near 
together, subinferior; anterior nostril tubular; tongue scarcely 
free in frout; mouth small .............. SPIIAGEBHANCHUS, 8. 

aa. Body with distinct tins, at least on the back. 
b. Anal fin wholly wanting; no pectoral fin; dorsal fin high, beginning on the 

head; gill-openings su binferior, converging; anterior nostrils 
tubular; tongue slender, somewhat free in front. 

LETHARCHUS, 9. 
bb. Ar.al fin well developed; anterior nostril usually in a short tn be near ti}J of 

snout. 
c. Teeth blunt, mostly granular or molar; vomer with teeth; pectoral fins 

present, small. 

d. Dorsal fin rather high, beginning on the head, before the gill-opening. 
MYRICHTHYS, 10. 

£ld. Dorsal fin low, beginning well behind the head ........ [PISOODONOPHIS.] 

cc. Teeth all pointed, none of them molar; vomer with teeth. 
e. Dorsal fin beginning before nape, on anterior part of head; pectoral fin 

small or wanting. 
f. Pectoral fins wholly wanting; body compressed, the dorsal fin high. 

CALLECHELYS, 11. 
j;: Pectoral fins small, but present; body elongate, subterete, the dorsal 

fin moderate ............................ BASCANICHTHYS, 12. 
ee. Dorsal fin beginning more or less behind the gill-opening. 

g. Pectoral fins wholly wanting; gill-openings inferior, transverse, close 
together; mouth small, with small subequal teeth. 

C.<ECULA. 13. 
gg. Pectoral fins reduced to a small flap, not longer than eye; teeth 

small, mostly uniserial ; gill-openings l&teral. 
QUASSIREMUS, 14. 

ggg. Pectoral fins well developed, much longer than eye; gill-openings 
usually lateral, sometimes subinferior. 

11. Snout moderate or short, less than one-fourth head, the jaws not pro­
duced into a slender beak. 

i. Lips not fringed. 
j. Teeth subequal, with no elongate canines onjaws or vomer. 

0PHICHTHUS, 15. 
jj. Teeth unequal, some of them long canines, either on vomer or 

on sides of one or both jaws; mouth large, the snout short, 
and the eyes more or less superior ........ MYSTRIOPHIS, 16. 

ii. Lips with a conspicuous fringe of papillre; canines present; jaws 
rather long; head depressed; eyes superior; lower jaw pro-
jecting.- ....... --- .... -- .............. BRACHYSOl\'IOPHIS, 17. 

hl!. Snout very long, attenuate, clavate at 1.ip, its length more than one­
fourth bead; jaws slender and elongate ; canine teeth strong; 
tail much longer than trunk ; head compressed, the eyes lat-
eral .........•..•••••..............•••....... OPHISURus, 18. 

Genus 8.-SPHAGEBRANCHUS. 

Sphagebranchus Bloch, Ichthyologia, IX, 88, pl. 419, 1795 (rost1·atus). 
Crecilia Lacepede, Hist. Nat. Poiss., u, 135, 1800 (branderiana=crecus); (not Crecilia 

L., a genus of Batrachia ). 
Apterichthe Dumeril, Zo01ogie Analytique, 1806 (crocus). 
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Apterichthys De la Roche, Ann. Mus., XIII, 325, 1509 (cwcus). 
Ichthyapus Brisont de Barneville, Revue Zoologique, 219, 1847 (acuti1·ostl'i1J). 
Ophisuraphis Kaup, Apodes, 29, 1856 \g1·acilis). 

Type: Sphagebranchus rostratus Bloch. 
Etymology: Icpa.~, throat; (3,oarzw, gills, 
This genus contains several little-known species of small eels remark­

able for showing no trace of fins in the adult stage. The name Sphage­
branchus is based on a species which evidently belongs to the genus, 
and has, therefore, clear priority over Ichthyapus and Apterichthys. 

ANALYSIS OF THE SPECIES OF SPHAGEBRANCHUS. 

a. [Eyes invisible; tail longer than rest of body; body very slender; mouth small; 
snout pointed, depressed; uniform brown, speckled with black on the 
head.] (Risso) ......•..•••• - -.--.- . -.--- .•••••••••••••••.. C2Ecus, 42. 

aa. Eyes externally visible. 
b. Tail nearly one-half longer than bead and trunk. 

c. [Head 6 in trunk, 17 in total length; flesh-colored with small black spots.] 
(Peters)---- ---. • --- .. ----. -.-- .. -- ••.• -- ••. --- - ••••• ANGUIFORMIS, 43. 

cc. Head a little more than 4 times in trunk; tail sharp-pointed; snout sharp; 
cleft of mouth 21 to 3 in head; gill-slits almost horizontal, converging 
forwards, the isthmus equal to eye, which is 2 in snout. General color 
light brown, slightly dusky on the back and more dusky along the 
1ateralline; head mottled with dusky spots ....... __ ... SELACHOPS, 44. 

bb. Tail but little longer than head and trunk. 
d. Head more than-! length of trunk. 

e. [Head 4i in trunk, 11t in total length; eye over middle of jaw; body 
slender; tail rounded, a little longer than bead and trunk; anterior 
nostril on lower side of snout, its border denticulate.] (Gunther.) 

· ACUTIROSTRIS1 45. 
ee. [Head about 2 in trunk, 5 in total length; snout very sharp; eye moder­

ate, over middle of gape ; tail scarcely as long as rest of body ; color 
plain brown.] (From Bloch's figure.)_._ .. ____ ... _. _ ... ROSTRATUS, 46. 

dd. Head less than t of trunk, contained 7! in trunk, 9-! in tail; snout sharp; 
cleft of mouth 4 in head; gill-slits smal1, inferior, directly transverse as 
in Cwcula irnbe1·bis, the isthmus very narrow, not as wide as eye, which 
is 2 in snout; tail sharp-pointed; eye before middle of gape; plain-
brownish, speckled . ------ .......... ---------------- .... KENDALL!, 47. 

42. SPHAGEBRANCHUS C.iECUS. 

Murcena cceca Linnreus, Syst. Nat., x, 245, 1758 (Mediterranean Sea). 
Sphagebranchus cwcus Bloch & Schneider, Syst. ::::cb., 535, 1801 (and of various 

authors) . 
.Apterichthys cwcus De la Roche, Ann. Mus., XIII, 325, 1809 (fide Gunther). 
Ophichthys cwcus, Gunther, VIII, 89, 1870 (copied). 
Ccecula apteTygia Vahl, Skrivter af Naturh. Selskabet, 1794, 150 (after Linnruns), 
Cwcilia branderiana Lacepede, Hist. Nat. Poiss., II, 135, 1800 (after Linnaeus). 
Sphagebranchus spallanzanii Costa, Fauna Nap., Pesc., tav. 32, f. 1 (fide Gunther). 

Habitat: Mediterranean Sea. 
Etymology : Crecus, blind. 
This species is known to us from descriptions only. 
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43. SPHAGEBRANCHUS ANGUIF'ORMIS. 

Opltichthys (Sphagebmnchtts) anguiform'is Peters, Mouat. Kon. Akad. Wiss., 849, 
1876 (open Atlantic). 

Habitat: Atlantic Ocean, 15o 40' 1" N., 230 5' 8" V\r. 
Etymology: A.nguis, the s'low-worm; from Latin, angu,is, snake. 
This doubtful species is known only from the account giYen by 

PQters. It is Yery likely identical with S. acutirostris. 

44. SPHAGEBRANCHUS SELACHOPS. 

Apterichthys selachops Jordan & Gilbert, Proc. U. S. Nat. Mus., 356, 1882 (Cape 
San Lucas). 

Ichthyapus selachops Jordan, Proc. U. S. Nat. Mus., 369, 1885; Jordan, Cat. Fish. N. 
A., 52, 1885. 

I 

Habitat: Cape San Lucas. 
Etymology: ~dax.~, shark ; o¢, face. 
This species is thus far known from the rocks about Cape San Lucas. 

Two specimens lately obtained by Dr. Gilbert in that locality are 
before us. 

45. SPHAGEBRANCHUS ACUTIROSTRIS. 

f Sphagebmn ch1t8 1·ostratus Bloch, Ichth., IX, 88, tab. 419, f. 2, 1795 (Surinam). 
Ichthyap1t8 acuti1·ost1·is Barneville, Rev. Zool. 219, 1847 (open Atlantic); Kaup, Apodes, 

29, 1856 (copied). 
Ophichtltys acutirostt·is Gunther, VIII, 90, 1870 (copied). 

Habitat: Open sea under the equator. 
Etymology: A.cutus, sharp; rostrum, snout. 
This species is known only from a single specimen taken in the open 

Atlantic. This is very likely the same as the poorly figured Sphage­
branchus rostratus of Bloch. 

46. SPHAGEBRANCHUS ROSTRA.L'US. 

Sphagebmnchus rostratus Bloch, Ichthyologia, IX, 88, pl. 419 (Surinam); Bloch & 
Schneider, Syst. lchth., 535, tab. 103, 1801 (copied). 

Habitat: West Indian Fauna. 
Etymology: Rostratus, long-nosed. 
This species is known only from the description and figure of Bloch. 

It is perhaps the same as S. acutirostris of Barneville. 

47. SPHAGEBRANCHUS KENDALL!. 

Sphagebmnchus kendalli Gilbert, Proe. U.S. Nat. Mus., 1891 (coast of Florida) 

Habitat: Gulf of Mexico. 
Etymology: Named for Mr. Kendall, who obtained the species. 
This species is known from one specimen 7 inches long, dredged by 

the U. S. Fish Commission schooner Grampus, at station 5080, off the 
coast of Florida. It is well distinguished from S. selachops (the only 
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other species in the genus which has been fully described) by the 
transverse gill-openings. 

Genus 9.-LETHAROHUS. 

Letharohus Goode & Bean, Proc. U. S. Nat. Mus., 4:37, 1882 (velijer). 

Type: Letharclms velifer Goode & Bean. 
Etymology: ArjtlofJ.ar, 10 forget; O.pf..r)c;, anal. 
This well-marked genus is represented by a single species, found in 

the Gulf of Mexico. 

ANALYSIS. OF THE SPECIES OF LETHARCHUS. 

a. Teeth uniserial ou jaws and vomer, small and directed inward and backward; 
snout long and pointed, projecting two-thirds its length beyond the lower jaw; 
gill-openings subinferior, almost horizontal, equal to lower jaw, three times the 
breadth of the isthmus; nostrils not prominent, withoqt tube; anterior under 
the tip of snout; lateral line distinct, extending forward in a curve, ending in a 
pore on the top of head, just in front of the beginning of the dorsal fin; head lt 
in trunk; tail pointed, lt in total length; cleft of mouth 4 in head; snout 9 in 
head and twice the diameter of the eye. Plum-colored, head lighter, throat pale; 
dorsal fin white, edged with a broad band of black .... ··-·····-··· VELIFER, 48. 

48. LETHARCHUS VELIFER. 

Letharclms velijer Goode & Bean, Proc. U. S. Nat. Mns., 437, 1882 (West Florida). 
Jordan & Gilbert, Syn. F. N. A., 896, 1883 (copied); Jordan, Pr0c. U. S. 
Nat. Mus.~ 3:3, 1884 (Pensacola). 

Habitat: West coast of Florida. 
Etymology: Velum, sail; fero, I bear. 
Several specimens of this species have been obtained, all of them 

from the Snapper Banks between Pensacola and Tampa. The specimen 
before us was brought from Pensacola by Dr. Jordan. 

Genus 10.-MYRIOHTIIYS. 

Pisoodonophis Kaup, Apodes, 15, 1856 (in part; not type, as restricted by Bleeker, 
which is P. cancrivorus). 

Myrichthys Girard, Proc. Acatl. Nat. Sci. Phila., 18fi9, 58 (tig1·inus). 
Ophisurus Swainson, Bleeker~ Jordan & Gilbert, etc., not of Lacepede, nor of Risso 

nor Kaup, who restrict the uame to 0. serpene. 

Type: JJ1yrichthys tigrinus Girard. 
Etymology: Afupoc:, Myrus; lt..Obq, :fish. 
This genus contains numerous species, some of which are found in 

most tropical seas. It is well distinguished from Ophichthus by its 
blunt teeth, bearing the same relation to Ophichthus that Echidna does 
to Gymnothorax. The Old World genus Pisoodonophis has also molar 
teeth, but in that group the dorsal is inserted much farther back, behind 
the gill-openings, as in Ophichthus. 

We adopt for this genus the name Myrichthys, instead of Ophisurus, 
because the name Ophisurus was originally given to two species, neither 
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of which belongs to the present genus, and because it had been properly 
restricted to 0. serpens before it was connected with the present group. 
The confusion arose from the supposition of Cuvier that Ophisurus ophis 
Lace pede was an eel with blunt teeth, unlike the ophis ofr Linnrnus. 

A careful comparison of specimens of Ophichthus xysturus with the 
original description of Jlfyrichthys tigrinus leaves no doubt of the iden­
tity of the two species. We have furthermore before us a specimen 
(8810) from the National Museum, of which the record has been lost, 
but evidently going back to Girard's time. This specimen is undoubt­
edly the original type of Myrichthys tigrinus, and agrees fully with 
Ophichthus xysturus. 

ANALYSIS OF AMERICAN SPECIES OF MYRICHTHYS. 

a. Spots on body large, blackish, without pale centers. 
b. Spots on anterior part of body near lateral line oblong, those on bead rather 

large; dorsal with dark spots; anal immaculate; dark spots on sides in 3 or 
4 rows; a row of 3 spots from gill-opening to above eye; 4 spots in a series 
below this; 3 to 5 spots on each side of snout; lower jaw with 3 large spots; 
head 4 in trunk; cleft of month 3 in head. (Valenciennes.) . .... PARDALIS, 49. 

bb. Spots on sides of body all circular or nearly so ; those on anterior part of head 
small and numerous; general color brown, lighter "tlelow; belly almost plain; 
4 longitudinal rows of round black blotches on each side of body, the two 
middle series often forming one irregular row, the central row very close to 
the median a.nd consisting of small spots not much larger than the eye, spots 
in the uppermost row often running up on the dorsal fin, each dorsal row run­
ning forward tt3rminating in the snout; 8 or 9 spots in each dorsal row from 
the tip of snout to vertical from gill-opening; a row of 5 to 6 spots from gill­
opening to above eye; two other rows running diagonally downwards and 
backwards from the eye; 7 to 8 spots on each side of snout; jaw with about 
a tlozen spots on each side; dorsal with dark margin; anal plain. Head 3t 
in trunk, 11 in total length; eye 2t in snout, situated a little back of middle 
of gape, which is 3 in the head; snout 5t in head; pectoral, measured from 
top of base, about equal to eye·----·--·------------- .....••••. TIGRINus, 50. 

aa. Spots on body large, dark, most of them with a distinct pale center. Body dark 
gray above, white below; on each side two series of large roundish dark spots, 
with pale centers, one row lying along the dorMal ;fin, the other a little below 
th"' lateral line; about 35 spots in each row; a large spot in front of dorsal fin; 
snout with about 5 spots on each side; lower jaw with small dusky spots; 
dorsal :fin with a dusky edge and with faint dusky blotches; anal plain. Eye 
2 in snout; snout 6 in bead, and 4 in the distance from the tip of the snout 
to the beginning of the dorsal fin; cleft of mouth 3t in bead; head 4 in the 
trunk, and a little more than 8 in the tail _ ......... _ .......... OcuLATC"S, 51. 

n(!a. Spots on body large, nearly round, and whitish in color; ground color dark 
brown, pale below; two series of round whitish blotches on each side of body, 
about 40 spots in each series; spots somewhat larger and more distinct anteri­
orly, where their diameter is nearly equal to the length of snout; head with 
irregular, roun.d, whitish spots on each side; dorsal brownish, margined with 
dusky; other fins pale. Snout 5t iq head and twice the diameter of the eye; 
cleft of mouth 3 in h£>ad; head 4 in trunk; head and trunk lt in tail; dorsal 
beginning at a point slightly nearer the base of pectorals than eye; body 
extremely elongate, the diameter about i length of bead ...• ACUM:INATus, 52. 



618 REPORT OF COMMISSIONER OF FISH AND FISHER~ES. 

49. MYRICHTHYS PARDALIS. 

Ophisurus pardalis Valenciennes, in Webb & Berthelot, iles Canaries, Poiss., 90, pl. 
16, fig. 2, 1836-1844; Richardson, Ere bus and Terror, Fishes, 99, 1844 (not 
of Gunther). . 

? OphisU?'ItB breviceps Richardson, Voy. Erell. and Terrm', 99,1844-1848 (locality un-
known); (not of Cantor, 1850). 

f Pisoodonophis b1·eviceps Kaup, Apodes, 20, 1856 (same type). 
?Ophichfhys breviceps Gunther, vrn, 82, 1870 (same type). 
Pisoodonophis coronata Kaup, Aale Hamb. Mus., 14, tab. 2, fig. 1, 1859 (fide Gunther). 

Habitat: Tropical parts of the Atl~ntic. 
Etymology: Latin, marked like a leopard. 
We know this species only from the description of Valenciennes. 

We have ventured to refer to the Atlantic pardalis, the descriptions of 
ll1. breviceps. They agree equally well with pardalis and tigrinus, and 
the specimen from an unknown loc::tlity named breviceps by Richardson is 
at least as likely to have come from the Atlantic as the Pacific Ocean. 
Possibly pardalis and tigrinus may prove to be identical, but the markings 
of t~grinus differ from those shown in Valenciennes' figure. 

50. MYRICHTHYS TIGRINUS. 

? ? Ophism·us breviceps Richardson, Voyage Erebus and Terror, Fishes, 99, 1844 (locality 
unknown). 

Myrichthys tigrinus Girard, Proc. Acad. Nat. Sci. Phila., 58, 1859 ("Adair Bay, Ore­
gon"); 

Ophisu?'llB x.IJBtlu·us Jordan & Gilbert, Proc. U. S. Nat. Mus., 346, 1881 (Mazatlan). 
Pisoodonophis xysturus Jordan, Bull. U. S. Fish Comm., 106, 1882 (Mazatlan). 

Habitat: Pacific coast of Tropical America. 
Etymology: Latin, like a tiger (in color). 
This species is rather common on the west coast of Mexico. We 

have adopted the name tigrinus instead of xysturus, as there seems to 
be no doubt that Girard's type, said to be from "Adair Bay, Oregon," 
belongs to this tropical species. This locality is, however, very doubt­
ful, and probably Girard's specimen came from the coast of Mexico. 
A specimen before us from the old collections of the Museum is, as 
already stated, probably Girard's original type. It may be that Rich­
ardson's breviceps is also identical with xysturus, but it is on the whole 
more likely to be the Atlantic species pardalis. Besides the types of 
]f. tigrinus and jJ1, xysturus, we have before us a specimen taken by Dr. 
Gilbert in the Gulf of California. 

51. MYRICHTHYS OCULATUS. 

Pisoodonophis oculatltt! Kaup, Apodes, 22, 1856 (Cura.-;oa). 
Ophisu1·us latimaculatus Poey, Repertorio, n, 252, tab. 3, fig. 1, 1867 (Cuba); Poey, 

Synopsis, 4~5, 1868. · 
Pisoodonophis latimaculatus Cope, Trans. Amer. Phil. Soc., 482, 1870 (St. Martin's); 

Poey, Enumeratio, 153, 1875. 
Ophichthys latimaculatus Poey, Anal. Soc. Esp. Hist. Nat., 252, 1880; Poey, Ann. Soc. 

Esp. Hist. Nat., 345, 1881 (Porto Rico). 
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Ophichthys pm·dcdis Gunther, VIII, 82, 1870 (Lanzarote, Canary Islands, Cape Verde 
Islands, West Indies); (not Ophisu1·us pardalis Valenciennes.) 

Habitat: West Indies and islands of eastern Atlantic. 
Etymolog-y: Latin, having- eye-like markings. 
This species, g-enerally distributed throug-h the tropical Atlantic, is 

well disting-uished by its coloration, most of the dark spots having­
conspicuous white centers. This is undoubtedly the oculatus of Kaup 
and the latimaculatus of Poey, but the pardalis of Valenciennes must be 
different, being- similar in coloration to tigrinus. The specimen before 
us is from Barbadoes. 

52. MYRICHTHYS ACUMINATUS. 

Mut·ama acuminata Gronow, F1shes Brit. Mns., 21, 1854 ("In Insula Divi Eustachii in 
America"). 

Ophichthys acurninatus Gunther, VIII, 83, 1870 (Cuba, Barbadoes). 
Ophis·urus acuminatus Jordan, Cat. Fish. N. A., 53, 1~85. 
Pisoodonophis guttulatus Kaup, Apodes, 21, fig.10, H:l57 (Martinique). 
Ophisunts longus Poey, Repertorio, n, 254, 1867 (Cuba); Poe.y, Synopsis, 425, 1868. 
Ophisurus longus Poey, Anal. Soc. Esp. Hist. Nat., 253, 1880. 
Pisoodonophis longus Jordan & Gilbert, Syn. F. N. A., 899, 1883 (Florida). 
Ophichthys pisavarius Poey, Anal. Soc. Esp. Hist. Nat., 196, 1875 (Cuba); Poey, 1. c., 

253, 1880. 

Habitat: West Indian fauna, north to Florida Keys. 
Etymolog-y: Latin, acuminate. 
This species, well disting-uished by its pale spots, is not ran~ in the 

West Indies. Our description is taken from a specimen in the National 
Museum from the Florida Keys. 

The name acumina.tus seer.ps to belong- to this species~ and has pri­
ority over longus. 

We have referred the nominal species, longus, guttulatu.~, and pisa­
varius to the synonymy of acuminatus, thinking that the alleged differ­
ences are matters of individual variation. Longus is said to have, in 
the center of each pale spot, a yellow speck, surrounded by a dark circle. 
The others are said to lack this central spot, but it may be that it fadrs 
in alcohol. Longus is said to Lave the edge of the dorsal darker than 
the fin. In guttulatus and pi~avarius it is said to be paler. 

Genus PISOODONOPHIS. 

Pisoodonophis Kanp, Apodal Fishes, 1854, 17 (bo1·o). 
Pisodontophis, Giinther, VIII, fi5, 1870 (boro: corrected orthography). 

Type: Ophisurus boro Hamilton-Buchanan. 
Etymology: lli(iov, pea; diJw~,~, tooth; ocp,c;, snake. 
Small eels, mostly of the Old World, intermediate between Myrichthys 

and Ophichthus, having the blunt teeth of Myrichthys and the backward 
. dorsal of Ophichthus. ~l'he species are slender, plainly colored, and rather 

small. Orre of them is doubtfully recorded from the West Indies. 
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PISOODONOPHIS Species. 

Dr. Gunther (vnr, 78) mentions a half-grown eel from Grenada, West 
Indies, which he regards as closely aUied to Pisoodono_phis boro of the 
Chinese and East Indian seas. ''At present I do not think myself 
justified in separating this single s'pecimen from P. boro, which varies 
rather considerably in the relative proportion of the parts of the body." 
If the specimen really came from the West Indies, it will be probably 
found to be different from P. boro. 

Of P. boro we have one specimen froin Swatow, China. The species 
ltas the head contained about four times in the very long trunk, and 
the vertical fins are very low. Color, plain brown. 

Genus 11.-CALLEOHELYS. 

Callecheiys Kaup, Apodes, 2~, 1856 (guichenoti). 

Type: Callechelys guichenoti Kaup. 
Etymology: Ka).6t:::, beautiful; 2r'ldu-::, eel. 
This genus contain8 one American and three East Indian species, 

agreeing in the elongate, compressed body, absence of pectoral fins, 
and anterior insertion of the dorsal. In other respects Callechelys is 
close to Ophichthus. 

The American species, Oallechelys murcena~ considerably resembles 
the East Indian marmoratus and may be considered as a typical Calle­
chelys. Tl.J.e other American species hitherto referred to Callechelys 
diverge widely from this type and should apparently constitute a distinct 
genus, which we have called Bascanichthys, though in the development 
of the pectorals one of these (scuticaris) is distinctly intermediate. 

ANALYSIS OF THE AMERICAN SPECIES OF CALLECHELYS. 

a. Depth of body at gill-openings a little more than length of upper jaw, which is 
3 in head; head 8 in trunk, about 14 in total length; eye small,~ in snout, placed 
over the middle of upper jaw; tip of lower jaw extending a little before the front 
of eye; gill-openings small, inferior, sublongitudinal, the distance between them 
about half the height of one of them; dorsal fin beginning on the head, at a dis­
tance behind the angle of the mouth, a little more than half the length of upper 
jaw . . Dark olive, closely mottled and spotted with confluent blotches of darker 
olive and blackish, the spots more distinct anteriorly, posteriorly confluent, so 
that the tail is nearly plain dusky; belly sc~rcely paler, dorsal and anal chiefly 
blackish with pale margins.---- .. ·----··-----·----· ____ .-·-· ____ .MURiENA, 53. 

53. CALLECHELYS MURl£lNA. 

Callech.elys mn1·wna Jordan & Evermann, Proc. U. S. Nat. Mus., 466, 1886 (Snapper 
Banks off Pensacola, Fla.). 

Habitat: Deep waters of the Gulf of Mexico. 
Etymology: Murmna, from the general resemblance of the specie~;. 

to a young Moray. 
This species is known from a single specimen taken at the Snapper 
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Bauks n_ear Pensacola. 
Callechelys rnarmoratus. 

It considerably resembles the East Indian 

I 

Genus 12.-BASCANIOHTHYS. 

Bascanichthys Jordan & Davis, gen. nov. (Bascaniurn). 

Type: Cmcula bascanium Jordan. 
Etymology: Bascanion, · the blaek snake, from Bao-:x.av6~, malignant; 

ZzOu~, fish. 
This genus is very close to Callechelys, from which it differs in the 

presence of pectorals, the long subterete body, lower :fins and plain 
coloration. Two species are known. 

A:N<\LYSIS Ol!' SPECIES OJ<' BASCANICHTHYS. 

a. Pectoral fin a slender rudiment about as long as eye; head moderate; body terete, 
the trunk a little longer t.han the tail; teeth short, Lluntish, recurved, uniserial *in 
each jaw, biserial on vomer; bead 8! to 9! in head and trunk, 8 in tail; snout 6 
to 7 in head; eye 2 in snout, ali ttle behind the middle of cleft, which is contained 
in the head 3i times; lower jaw extending forward to middle of snout; distance 
from tip of snout to beginning of d~·rsal contained a little over two times in head; 
gill-openings vertical, their length about equal to breadth of isthmus; lateral line 
curved over the opercular region, the J>Ores distant and well separated. Color 
brown above, lighter below, front of head more or le~s mottled; dorsal and anal 
fins pale without dark margins .••••• ·---·· .......... ····--· ..... SCUTICARIS, 54. 

w. Pectoral fins moderately developed, broader than long, nearly as long as snout; 
head very short; body extremely slender, subterete, its greatest depth little more 
than two-fifths of head; head short, 11 i in head and trunk; 22i in total length; 
eye more than half the length of snout, placed over the middle of upper jaw; 
lower jaw thin, included, not extending to the anterior nostril; snout 7 in head; 
gill-opening as wide as isthmus; dorsal fiu very low, beginning mid way be1.ween 
front of eye and gill-openings. Color dark brown, nearly uniform, fins paler. 

BASCANIU.l.\'I1 55. 

54. BASCANICHTHYS SCUTICARIS. 

Sphagebranchus scuticaris Goode & Bean, Proc. U. ~- Nat. Mus., 343, 1879 (Cedar 
Key, Fla.). 

Crecula scut-icm·is Jordan & Gilbert, Syn. Fish. N. A., 358, 18B3; Jordan, Proc. Acad. 
Nat. Sci. Phila., 42, 1884 (Egmont Key, Fla.). 

Sphagebranclms teres Goode & Bean, Proc. U. S. Nat .. Mus., 436, 1882 (West Florida). 
Cwcula tm·es Jordan & Gilbert, Syn. Fish. N. A., 897, 1883 (West Florida). 

Habitat: West coast of Florida from Pensacola to Egmont Key. 
Etymology: Latiu, smttica, a whip. 
This species is not rare in the Gulf of Mexico; the specimens ex­

amined by us are from Egmont Key, Punta Rassa, and Pensacola. 
We have no doubt that tile two nominal species, scuticaris and teres, 

are identical, as our specimens sufficiently agree with both descriptions. 

55. BASCANICHTHYS BASCANIUM. 

Crecula bascaniu1n Jordan, Proc. Acad. Nat. Sci. Phila., 43,1884 (Egmont Key, Fla.). 
Callechelys bascanium Jordan, Cat. Fish. N. A., 52, 1885. 

Habitat: Gulf of Mexico. 

*Teeth biserial ou one side of upper jaw in one specimen. 
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Etymology: Bascanion, the black snake, from {1alrxayor;;, malignant. 
This species is known only from the original type, taken at Egmont 

Key. In its short head and developed pectoral it differs Rufficiently 
from Bascanichthys scuticaris. 

Genus 13.-CJECULA. 

Crecula Va,hl, Skrivter af Naturhistorie-Selskabet, 3d Band, 149, 1794 (ptm·yg~ra). 
Dalophis Rafinesque, Caratteri, 69, 1810 (serpa j birnaculata). 
'Pterurus Rafinesqne, Iodice, 59 (jlexuosus) (name preoccupied). 
Lamnostoma Kaup, Apodes 23, 1856 (pictus). 
Anguisurus Kanp, 1. c., 24 (punct1tlatus). 

Type: Ocecula pterygera Yahl. 
Etymology: A diminutive, from ccecus, blind. 
This genus contains several species all belonging to the Old World. 

It is allied to Sphagebranchus, differing in the possession of more or less 
developed fins. It is even closer to Ophichthus, from which the absence 
of pectorals separates it, leaving the group called Quassiremus inter­
mediate. The name Ocecula has clear priority over Dalophis. 

ANALYSIS OF THE EUROPEAN SPECIES 01!' CJECULA. 

a Pectoral minute or wholly wanting: body slender, terete; mouth rather small; 
jaws weak; eye very small; teeth uniserial in jaws and on vomer; gill-slits 
vertical, tbe slit a little longer than the isthmus; dorsal fiu inserted about a 
head's length behind the gill-openings; head 6 in trunk, 7! in tail; cleft of 
month 4t in head; eye 3 in snout, the anterior edge over middle of gape; snout 
6! in head, interorbital width equal to isthmus. Color (in spirits) plain pink-
ish-brown,.,. lighter below_- .......... __ ............ __ .......... IMBEimis, 56. 

56. C.lECULA IMBERBIS. 

Spha!Jebranchus imberbis De la Roche, Ann. Mus., xui, 360, pl. 25, fig. 17, 1809 (fide 
Gunther); Kaup, Apodes, 2G, 1856 (Toulon). 

Ophichthys imberbis Gunther, VIII, 84, 1870 (Sicily; Nice; A1giers). 
Leptocephal~ts spallanzani Risso, Ichth. Nice, 85, 1810 (Eza). 
Dalophis bimaculata Rafinesque, Caratteri, 69, tab. 7, fig. 2, 1810 (Sicily). 
Dalophis sm·pa Rafinesque, Caratteri, 69, tab. 7, fig. 3, 1810 (Palermo). 
? Ptm·urus flexuosns Rafinesque, Indice, 59, 1810 (Palermo). 
Sphagebmnchus omtlatus Risso, Eur. Mer., III, 196, 1826 (Mediterranean Sea). 

Habitat: Mediterranean Sea. 
Etymology: Latin, without barbel. 
Of this species we have a single large example, about 16 inches long, 

obtained at N a pies by Prof. William W. Norman. 

Genus 14.-QUASSIREMUS. 

Quassiremus .Jordan & Davis, gen. nov. (evionthas). 

T,Ype : Ophichthus evionthas Jordan & Boll man . 

.,. According to the Ris~o. the life color is as follows: "Pink, the back with very 
small black spots, sides with curved whitish streaks, belly yellowish red." 
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Etymology: Latin, quassus, obliterated; remus, oar, from the minute 
pectorals. 

This new generic name is proposed for two species, nothochir and 
evionthas, which agree with Ophichtht£8 in all respects except that the 
pectoral fins are rudimentary. 

ANALYSIS 01!' THE SPECIES OF QUASSIREMUS. 

a. [Body marked with rather large yellow spots, each with a black ring, and with 
black spots and blotches of various sizes; pectorals minute, le8s than} of eye. 
Teeth all uniserial; pectorals represented by a small triangular flap, .less than t 
the diameter of eye and t the gill-slit; head 4t in trunk; head and trunk longer 
than tail by a distance equal to the length of the snout ; r.left of mouth 2t in 
head; snout 4 in head; eye t of snout, its amerior margin over middle of cleft 
of mouth; gill-slit vertical, lateral, 6t in head. Middle of back with a series of12 
elliptical yellow spots, their length one-half time the diameter of the eye, each 
spot surrounded by a black ring, coalescent below with a large elliptical black 
blotch on middle of sides; head closely covered with spots about the size of the 
eye, around which are reticulations of light yellow.] (Gilbert.) . . NOTHOCHIR, 57. 

aa. Body everywhere freckled with small black spots; pectorals very small, about 
as long as eye; teeth in jaws uniserial, anterior vomerine teeth biserial; head 
4! iu trunk; snout 4! in head; eye 2i in snout, much nearer angle of mouth than 
tip of snout; cleft of mouth 2t in head. Color light olive, the entire body cov­
ered with small numerouR round or oval black spots separated at intervals by 
a yellowish ground color; in about fifteen places these spots are larger and 
darker and tend to form cross-bands .... __ . __ ..... _ ....... _ .... EVIONTHAS, 58. 

57. QUASSIREMUS NOTHOCHIR. 

Ophichthys nothochi1· Gilbert, Proc. U. S. Nat. Mus., 5tl, 1890 (San Josef Island). 

Habitat: Gulf of California. 
Etymology : NoOu~, spurious; zcip, hand, from the minute pectorals. 
This species is known from three specimens taken by Dr. Gilbert at 

San J o&ef Island in the Gulf of California. 

58. QUASSIREMUS EVIONTHAS. 

Ophichthus evionthas Jordan & Bollman, Proc. U. S. Nat. Mus., 154, 1889 (Hood Island, 
Galapagos). 

Habitat: Galapagos Archipelago. 
Etymology: "Eu, well; !' ol/Oa~, freckled. 
This species is known from a single specimen obtained by the Alba­

tross from Hood Island in the Galapagos. 

Genus 15.-0P HICHTHUS. 

Ophichthus Thunberg & Ahl, De Munena et Ophichtho, 1789 (ophis). 
Ophisurus Lace pede, Hist. Nat. Po iss, n, 1800 ( ophis; serpens; not of Risso). 
Cogrus Rafinesque, Caratteri, etc., 62, U310 (rnaculatus). 
Ophisurus Swainson, Nat. Hist. Classn. Anim., 334,1839 (pictus= rernicaudus). (Not 

of Lace pede.) 
Centrurophis Kaup, Apodes, 2, 1856 (spadiceus). 
Precilocephalus Kaup, l. c., 5 (bonapa1·tei). 
Microdonophis Kanp, 1. c., 6 (altipinnis). 
Coocilophis Kaup, 1. c., 6 (compa1·). 
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Herpetoichthys Kaup, l. c., 7 (ornatissirnus). 
Elapsopsis Kaup, I. c., 9 (versicolor). 
Murrenopsis* ("LeSueur'') Kaup, I. c., 11 (ocellatus). 
Scytalophis Kaup, I. c., 13 (magnioculis). 
Leptorhinophis Kaup, l. c., 14 (gornesi.) 
Cryptopterus Kaup, Aale Hamburg. Museum, 1859 (puncticeps). 
Uranichthys Poey. Rep. Fis. Nat. Cuba, n, 256, 1867 (havannm1sis). 
Oxyodontichthys Poey, Anales Soc. Nat. Hist. Esp., 254, 1880 (nwcrurus). 
Ophichthys Bleeker, Gunther, and of recent authors generally. 

Type: Murrena ophis lJ. 
Etymology: "Ocpc<;, snake; lx_Ov<;, .fish; hence more correctly written 

Ophichthys. 
We adopt the genus Ophichthus, in the same sense as the Ophichthys of 

Bleeker, for those Ophisuroid eels which have sharp teeth, no marked 
canines, well-developed pectoral fins, and the dorsal inserted behind the 
head. The species are very numerous in the tropical seas, and many 
attempts have been made to split the group into smaller genera. Not­
withstanding the great differences when extremes are compared, these 
small genera do not seem well defined. vVe adopt the original spelling, 
Ophichthus, though Ophichthys is the more correct form of the word. 

ANALYSIS 0.1!' AMERICAN AND EUROPEAN SPECIES 0.1!' OPHICHTUUS. 

a .. Teeth of upper jaw uniserial; end of tail more or less sharp ( Cogrus Rafinesq ue ). 
b. Tail very slender, more than twice as lung as rest of body. Pectoral fin rather 

small, contained 3 to 5 times in the length of head; 
body very long and slender; head small, the gape 
nanow and the jaws very weak; teeth in jaws 
uniserial, on vomer biserial, some of the front teeth 
above very slightly enlarged; gill-openings lateral, 
vertical, about equal to isthmus; dorsal fin begin­
ning about half the length of the head behind the 
base of the pectorals; head 4t in trunk; head and 
trunk 2t in tail; cleft of mouth 4 in head; eye 2 in 
snout, anterior edge about over middle of gape; 
pectoral fin 4 in head. Uniform brown above, 
lighter below; fins light brown .... HISPANus, 59. 

bb. Tail not twice as long as rest of body. 
c. [Pectoral fin short, about one-fourth head; head 4:! in trunk; gape 3 in bead; 

teeth all uniserial; dorsal beginning at some dis­
tance behind pectorals. Color yellowish brown 
with black dots.] (Kaup.) . .... BRASILIENSIS, 60. 

cc. [Pectoral fin loug, about 2t in head; dorsal commencing at a moderate dis­
tance from tip of pectoral; head 4 in trunk; tail 
rather longer than rest of body ; dorsal and anal 
fin with whitish or brownish spots along base; 
deep scars on the fore part of head. Bouy above 
brownh;h with numerous dark specks, below more 
dotted with gray; a transverse line of small 
whitish warts on occiput. J (Kaup.) 

MACULATUS, 61. 

"There is no genus '' Mnramopsis Le SueQ.r." Le Sueur usetl Lacepede's name, 
.Munenophis, for Mnram.a.. This name was somewhere misprinted" .ZI:furamopsis." 
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aa. Teeth of upper jaw in two or three series. 
d. Mand1bular teeth uniserial or nearly so; vomerine teeth in one series or 

slightly biserial in front. 
e. Coloration uniform or nearly so. ( Cryptoptm·us Kaup.) 

f. [Mandibular teeth all uniserial; end of dorsal and anal hidden iu a 
groove; insertion of dorsal 4t times diameter of 
eye behind base of pectoral; tail t longer than 
head and trunk; bead 2t iu trunk; snout 5fin 
head; eye rather larg~, equidistant from tip of 
snout and angle of mouth; gill-openings close 
together, the isthmus less broad than one of them. 
Color slaty-blue.] (Peters)------ ·-----ATER, 62. 

ff. [Mandilmlar teeth not quite uniserial, some in front forming a second 
series; dorsal and anal fins disappearing for some 
distance before their termination near the end of 
the tail; pectoral fin well developed; dorsal fin 
commencing at a short distance behind the end of 
the pectoral ; tail g of total length ; eye of moder­
ate size; cleft of mouth of moderate width. Color­
ation uniform.] (. Kaup per Giinthe1·.) 

PUNCTICI~PS, 63. 
ee. Coloration not uniform; anterior teeth slightly enlarged; eye rather 

large, nearly median ( Ophichtlms). 
g. Sides of Lody with one or more series of large, round, Llack spots; 

brown; head with numerous small <lark spots and 
longitudinal folds; a series of large, round, dark 
spots along the side, the interspaces as wide as tl10 
spots; another series of alternate small13r spots 
along the back, and another along the sides of 
abdomen; fins yellowish, (~orsal with a series of 
Lrown spots along the edge; eye large, looking 
upwards, li in snout; teeth moderate, those in 
front of upper jaw somewhat canine-like; pectoral 
fin well developed, its extremity nearly opposite 
to the origin of the dorsal fin ; tail .longer than 
rest of body -- - - -- - . -- -- ..... -. HA V ANNEN SIS, 64. 

gg. [Sides of body with round whitish spots Letween darker areas; color 
light oli vaceous with about 20 oblong dark blotches 
along the median line of body and tail, the inter­
spaces between these each a round pale spot 
about as large as eye. Dorsal inserted lt length 
of pectorals behind the tips of'pectorals; pectorals 
2! in the distance from the snout to their Lase; 
eye lt in snout, equal to interorbital space; cleft 
of mouth 3 in head ; head 9 in length ; gill-opening 
5 in head; maxillary biserial; mandibular teeth 
uniserial; vomer with about 15 teeth.] (Eigen­
mann.) .. •••••••••• ---- ..... - ... RETROPINNIS, 65. 

dd. Mandibular teeth in two to fonr series. 
h. Vomerine teeth in one row; anterior teeth of jaws or vomer some­

times a little enlarged. 
i. Teeth in Loth jaws biserial; the teeth of the inner series sometimes 

small and turned in ward. (MuTcenopsis Kaup ). 
j. Sides of body without conspicuous dark spots or blotches; the 

~>pots when present mostly whitish. 
H. Mis. 274--40 
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k. Dorsal ueginuing behind the tip of the pectoral, at a distauce 
equal to diameter of eye. Head 2i in trunk, 4i in 
tail; pectoral fin shorter than in ocellatus, 3! in 
head; eye It in snout; cleft of mouth 2t in head. 
Color very much as in ocellatus, but paler, rather 
light brown above, pale below, with about 20 
round pale spots along the lateral line; lower jaw 
and throat rather pale, dusted with brown dots; 
pectoral pale, with a dusky border; a line of small 
white spots across the occiput, and a shorter but 
similar row on each side of head ... GUTTIFER, 66. 

kk. Dorsal fin beginning over or just before tip of pectoral. 
l. Colot· rather dark brown above, lighter below, with about 

20 round whitish spots along the side, averaging 
more than half the diameter of the eye; dorsal fin 
commencing over or a little before the tip of pec­
toral, light-colored with a narrow dark margin; 
anal light yellow ; a row of small white spots 
across the top of head, sometimes coalescent into 
a band, and one or more similar but shorter rows 
on each side of head; pectoral decidedly dusky; 
jawg, throat, and chin dusted with brown dots. 
Vomer with about 15 teeth, the anterior inclined 
to form a double series; tail t a head's length 
longer than head and trunk; head ~%in trunk; 
eye 1-! in snout; snout 5! in head; cleft of month 
2t in head; pectoral 2-! in bead __ OcELLA~rus, 67. 

ll. [Color above dark brown, below paler, the two colors 
separated by a water line; along the lower border 
of the dark part a sel'ies of small yellowish spots, 
half an inch apart, invisible posteriorly. Cleft of 
mouth 2t in head, which is half the length of the 
trunk; eye 2 in snout; pectoral :3 in bead; the 
dorsal inserted just before its tip ; terminal inch 
of dorsal and anal inclosed in a deep groove.] 
(Cope.) .... , --.-- .••••..••••. -- . UNISERIALIS, 68. 

jj. Sides of body with conspicuous black spots or blotches. 
Jr. Back anc( sides with round black spots. Body terete, the 

tail lt times the length of head and trunk; bead 
llattisb; mouth broad, its width as great as 
distance between the nostrils or as interorbital 
space; gill-openings vertical, well separated; dor­
sal fin beginning a little before the tip of the 
11ectoral; heatl 2-f in the trunk, 5t in the tail; 
pectoral fin 2! to 31- in the head, about equal to 
the lower jaw; cleft of mouth 2t in the beau; gill­
openings less than one-half the pectorals, less than 
the eye, li in the isthmus; eye It in snout, 2i in 
cleft of mouth; teeth rather strong, one or two in 
front of upper jaw almost canine-like; vomerine 
teeth small. Color light brown; a row of rath6r 
large roun<l black blotches above the lateral line; 
a series of smaller spots on each side of dorsal, 
alternating with the large blotches; a row of sub­
marginal spots along the dorsal fin1 aual fin plain; 
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top and sides of head with smaller spots; in adults 
a faint, dusky shade across the pectoral; lower 
parts pale; longitudinal wrinkles on throat con-
spicuous ........................ 'fRISERIALIS, 69. 

kk. [Back with broad blackish cross-bands extending downwards 
to below lateral line, and alternating with large 
round dorsal spots; dorsal with a small blackish 
margin; anal blackish. Teeth all biserial, except 
on vomer; pectoral more than t length of head; 
dorsal beginning before middle of pectoral ; head 
2-! in trunk; tail longer than rest of body; cleft of 
month more than t of head; eye lt in snout and 
situated in the anterior part of head.] (Giinthe1·.) 

GRANDil\fACULATUS, 70. 
ii. [Teeth in both jaws in bands of :3 to 4 series in the adult. Color 

brown; a series of very small whitish dots along 
the anterior part of lateral line; some similar dots 
on nave; dorsal fin with a black edge; head 2t 
in trunk; cleft of month 2t iu heail; eye li· in 
snout, situated in th~ anterior third of head; 
length of pectoral rather more than t of head; 
dorsal fin low, commtmcing opposite the extremity 
of pectoral; tail longer than rest of body.] ( Giiu-
thm·) . .............................. PACIFIC!, 7l. 

lth. Vomerine teeth biserial throughout; teeth in both jaws biserial, 
su beqnal, no cadnes; color plain brownish, paler 
below. (Scytalophis Kaup.) 

m. Eye large, more than half length of snout. 
n. Head rather short, 2t to 3 times in the trunk. 

o. Pectoral 2-!- to 2t in head, about as long aR cleft of 
mouth, which is 2t in head. Body terete; the 
bead about 2-i times (2-! to 3) in the trunk; the 
bead and trunk 1~ Cit "chrysops" to 1-l% "rnacnt­
rus ")in the tail; snout rather short, pointed; 
interorbital space broad, equal to eye, which is 
about 1t in snout; nasal tubes short; dorsal in­
serted behind middle of pectoral ; diameter of gill­
opening equal to eye, lt in the isthmus, 3 in the 
pectoral. Olive brown above-, the coloration 
caused by innumerable brown points on a yellow­
ish ground ; light yellow below; pectoral dnsky, 
dark along the upper edge; lower jaw with dusky 
markings; dorsal and anal tin translucent, with 
dark margins; pores on jaws and head conspicu­
ous.- ---- -- .... -. -. -- -.-- . ----- ---- . GOMESI, 72. 

oo. Pectoral longer, 2 to 2!- in head, longer than tho 
cleft of the mouth, which is 2~ in head. Tail 
very nearly twice as long as rest of body; snout 
rather long; interorbital space narrow, less than 
eye ; nasal tubes rather long, flattened, the edge 
uneven; dorsal commencing over or in front of 
the middle of pectoral; head 2t in the trunk; 
head and trnnk a little more than half the tail; 
pectoral fin 2t in the head; eye li in the snout, i 
greater than the interorbital width; gill-opening 
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less than eye, 1! in istbmu::~. Color brown above, 
ligb t yellow below; opercuJar regions, lower jaw, 
throat, and pectoral dusky; dorsal and anal edged 
with black ..•.•................. ZOPHOCHIR, 73. 

nn. Hea1l rather long, 1! to 2~ in trunk. 
JJ. Tail long, about 2t t.imes length of rest of body; 

pectoral 21 in bead; dorsal inserted over middle 
of pectoral; gape 2t in head; head 1! in trunk; 
eye a bon t 2! in snout. Blackish, paler below; 
dorsal and anal yellowish brown, dotted and bor-
dered with black ...... •····· .. MAGNIOCULIS, 74. 

pp. Tail shortish, ll times rest of body; head 2i in 
trunk; pectoral about 3 in length of head; cleft 
of mouth about 3 in head; gill-openings very 
wide, \Vider than in related species, broader than 
the isthmus; eye 1i in snout; teeth rather small, 
biserial in both jaws; fins low, the dorsal begin­
ning over the end of the pectoral. Color uniform 
brown, paler below ...•.......... CALLAENSIS, 75. 

mm. [Eye small, about 2t times in the snout; gill-openings 
not very wide, approaching nearer together than 
usual in this genus; anterior nostril with au 
elongate tapering tube; beau 2 in trunk; cleft of 
mouth 2! in head; eye 2t in snout; pectoral2l iu 
head; dorsal fin rather low, commencing above 
posterior third of pectoral; tail twice as long as 
rest of body ; coloration uniform.] (Gun the>·.) 

p ARILIS1 76. 

59. OPHICHTHUS HISPANUS. 

? 'Echeltts rnfus Rafinesque, Carratteri, 65, uno (Palermo). 
? ' Echelus poly1·inus Rafinesque, Iudice d'Ittiol. Sicil., 69, 1810 (Palermo), (may be 

Ophisoma balea·ricum). 
Ophisnrns hispanns Belotti, Accad. Fisico-medico Stat. Milano, Ul57, (Barcelona) (fide 

Giinther). 
Ophichthys hispanus Gunther, VIII, 72, 1870 (Cannes). 

Habitat : Mediterranean Sea. 
Etymology: ..Hispanus, Spanish. 
This species is known to us from a specimen sent by Professor Doder­

lein from Palermo. Doderleiu bas identified this species with the Eche­
lus polyrinus of Rafinesque, although the description of the latter writer 
could not well be worse. The description of Echelus rufus fits this species 
better, but the figure not at all. It is not impossible that both names 
were intenaed for young Congers, or perhaps for Ophisoma. The basis 
for the identification of Echelus polyrinus is apparently the common 
name "Gruncu di Rena," given by Rafinesque and still used for this 
species at Palermo. 

60. OPHICHTHUS BRASILIENSIS. 

Centrtu·ophis brasiliensis Kaup, Apodes, 4, 1856 (Rio Janeiro). 
Ophichthys brasiliensis Giinther, v!n, 73, 1870 (copied). 

Habitat: Coast of Brazil. 

• 
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Etymology: !.Jiving in Brazil. 
Tllis species is known to us from Kaup's description only. He places 

it in his genus Oentr~troplds, whieh is characterized chiefly by the ter­
mination of the tail in a translucent thorny tip. 

61. OPHICHTHUS MACULATUS. 

Cog1·us rnaculatw1 Rafinesque, Caratteri, G2, 1810 (tnaculatus). 
Ophisu1'ttS]Jictlls Swainson, Fish., Rep., and Amph., II, 395, 18:3~ (Sicily). 
Cent1·uropliis remicmtdus Kaup, Apodes, 3, 1856 (Sicily). 
Opltichthys 1·ernicaudus GUnther, VIII, 73, 1P70 (copied ) . 

Habitat: Mediterranean Sea. 
Etymology: JJ1aculatus, spotted. 
This rare species is known to us from dPscriptions only; as it seems 

to be Rafinesque's Oogrus maculatus, we have restored his specific name. 

62. OPHICHTHUS ATER. 

Ophichtllys (He1'petoicl!thys) ate1· Petera, M:onatsber. Aka~l. Wiss., 525, 1866 (Chile). 
Ophichthys aim· Giint!Jer, VIII, 6~, 1870 (copied). 

Habitat: Coast of Chile. 
Etymology: I.atin, black. 
This species is known to us only from Peters' description. 

63. OPHICHTHUS PUNCTICEPS. 

C1·ypfojJterus jJuncticeps Kaup, Aa.Ie Hamb. M:ns., II, tab. 1, fig. 2, 18;)9 (Pnerto Ca­
. bello) (fide Giinther). 

Ophichthys puncticeps Gii·nther, VIII, 60, 1870 (copied). 

Habitat: .Caribbean Sea. 
Etymology: Punctus, speckled; ceps, head. 
This species is known to us from Kaup's description, as quoted by 

Gi:i.nther. • 

64. OPHICHTHUS HA V ANNENSIS. 

f Serpens rnm·inus maculosus Willughby, Hist. Pisc., tab. G 9, 161::36 (no locality). 
f Mm·cenaophis Linnrens, Syst. Nat., eel. x, 1758 (after WillughlJy) (and of the copyists); 

(may be identical with Ophichthus 1·egius, a St. Helena species, 1ikewtse 
spotted with black). 

f Ophichthus ophis Ahl, De :Murrena et Ophichtho, 81, 1789 (generic description). 
? M111·ama ophis Bloch, Ichthyologia, tab. 154, 1790 (Surinam?). 
~ Ophisurus oplds Lacepi:·de, Hist. Nat. Poiss., u, 1800 (after Bloch, as is shown by 

the enumeration of fin rays). 
lnnominado Parra, Dif. Piezas Hist. Nat., p1. 37, fig. 2, 1787 (Havana). 
Munena havannensis Bloch & Schneider, Syst. Ich., 491, 1801 (after Parra). 
Ophisurus hat•annensis Poey, M£morias, n, 320, 1860 (Cuba). 
Uranichthys havannensis Poey, Repertorio, II, 257, 1866; Poey, Synopsis, 426, 1868; 

Poey, Euumeratio, 155, 11::375 (Cuba). 
Ophichthys havannensis GUnther, VIII, G7, 1870 (Cuba). 
? Ophisurus guttatus Cuvier, Regue Animal, 1817, 232 (Surinam) (after Bloch, pl. 154). 
? Mu1·mna maculosa Cnvier, 1. c. (after OjJltisw·us ophis Lacepede, which is based on 

Bloch, pl. 154). 
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Herpetoichthys sulcatus Kaup, Apodes, 8, fig. 5 (uot G) (no habitat). 
Uraniohthys brachycephalus Poey, Repenorio, n, 257, 18ti7 (Cuba); Poey, Synopsis, 

4~6, 186fl; Poey, Enumeratio, 155, 1875. 

Habitat: West Indian fauna. 
Etymology : "Ocptc;, snake. 
This species is known to us from descriptions ouly. We follow Dr. 

Gii.nther in placing sulcatus and brachycephalus in the synonymy of 
havannensis. It may be that the unidentified old name of oph·is belongs 
to this species, rather than to Ophichthus regius or to JI!Jystriophis inter­
Unct~ts, both of which, like 0. havannensis, have the coloration ascribed 
to Jlf'urmna ophis. There can be little doubt that the specimen very 
well figured by Will ugh by is a species of Ophichthus. The figure of 
Bloch, on which the names gu,ttatus aud mamtlosa have been founded~ 
seems to have been identical with the figure of Willngbby. 

65. OPHICHTHUS RETROPINNIS. 

Ophicltthys 1·et1·opinnis Eigenmann, Proc. U. S. Nat. Mus. , 116, 1887 (Pensacola, Fla.). 

HalJitat: Gulf of Mexico. 
Etymology: Latin, retropinnis, having backward fins. 
This species is based on a single specimen taken from the stomach 

of some large fish fru m the Snapper Banks near Pensacola; it seems 
allied to Ophichthus ocellatus, but the dorsal is much farther back than 
usual, aml the teeth are different. These characters have been v.erified. 
by Dr. Bean, who bas kindly reexamined Dr. Eigenmann's type for us. 

66. OPHICHTHUS GUTTIFER. 

Opll'iohthys gttttijm· Beau & Dresel, Proc. Bioi. Soc. Wash., 100, 1882 (Pensacola); 
Jordan, Cat. Fish. N. A., 5:~, 1885. 

Habitat: Gulf of Mexico. 
Etymology: Gutta, spot; fcro, I bear. 
This species is as yet known only from a few specimens obtained from 

the stomachs of large groupers on the Snapper Banks 'near Pensacola. 
The sing-le large example before us was obtained by Mr. Silas Stearns. 
The speci~s is very close to 0. ocellatus, from wllich it differs slightly in 
form and in the insertion of its dorsal. Possibly a large series would 
show it to be a Yariation of 0. ocellatus. 

67. OPHICHTHUS OCELLATUS. 

JJ[ut·enophis ocellMus Le Sueur, Jonrn. Acad. Nat. Sci. Phila., v, 103, pl. 4, fig. 3, 182• 
(South America.) (fide GUnther).· 

Ophisurus ocellattts Richardson, Voyage Erebus and Terror, ·Fishes, 104, 1844 (Mexico) 
(fide Giinther). 

Mtt1·amopsis ocellatns Kaup, Apodes, 1856. 
Ophichthys ocellat·us GUnther, vrn, 63, 1870 (Mexico); Jordan & Gilbe~t, Syn. Fish. 

N."A., 359, 1$8:3. 
He1'petoichthys ocellatus Goode & Bean, Proc. U. S. Nat. Mus., 15!'>, 1879 (Pensacola). 
Ophisurus 1·emiger Valenciennes, in D'Orbigny Voy. Amer. Merid., Poiss., pl. 12, fig. 

2, 1839 (fide Gi.inther). 
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Habitat: West Indian fauna, north to Florida. 
Etymology: Lath1, ocellate, from the spots. 
Generally common iu the West Indies. vVe have before us several 

large examples obtained on the Snapper Banks near Pensacola. 

68. OPHICHTHUS UNISERIALIS. 

Opllicltthys uniserialis Cope, Proc. Amer. Phil. Soc., 31, 1877 (Bay of Pacasmayo, Peru). 

Habitat: Coast of Pern. 
Etymology: Latin, one-rowed. 
This species is known to us from Cope's description. 

69. OPHICHTHUS TRISERIALIS. 

Mnrcenopsis tl'iserialis Kaup, Apodes, 12, 1856 (Pacific). 
Ophichthys tt·iserialis GUnther, VIII, 58, 18i0 (Pacific; Caribbean Sea; Bahia); Streets, 

Bull. U. S. Nat. Mus., 55, 1877 (Gulf of California); Jordan & Gilbert, 
Proc. U.S. Nat. Mus., 457, 1~80; Jordan & Gilbert~ Bull. U. S. Fish Com., 
101, H:l82 (Mazatlan); Jordan & Gilbert, Proc. U.S. Nat. Mus., 37, 181:l1; 
Jordan & Gilbert, Syu. Fish. N. A., 350, 18~3; Jordan, Proc. U.S. Nat. Mus.~ 
370, 1885. 

Hm"}Jetoichthys callisoma Abbott, Proc. Acad. Nat. Sci. Pbila., 475, 1860 (locality un-
known). • 

Ophisurus califo1·niensis Garrett, Proc. Acad. Nat. Sci. Cal., 66, 11:l6:3 (coast of Lower 
California). 

Ophichthtts 1·ugije1' Jordan & Bollman, Proc. U. S. Nat. Mus., 155, 1889 (Charles 
Island). 

Habitat: Pacific ~oast of Mexico.; Brazil "? 
Etymology: Latin, three-rowed. 
This species is not rare on the Pacific coast of tropical America. It 

bas also been accredited to the Atlantic (Caribbean sea; Bahia) by Dr. 
Gifnther. rrhis record needs verification, as perhaps the related species, 
0. havannensis, has been mistaken for it. 

There is no doubt of the identity of Garrett's californiensis with the 
species commonly called triserialis. The original type of Garrett's 
description in the Museum of the Academy of Natural Sciences at San 
Francisco has been examined by us. The description of Herpetoichthys 
ca_llisoma applies well to the species in question. 

The form called 0. rugifer, of wllich two ~pecimens from Chatham 
Island in the Galapagos, are now before us, seems to differ only in the 
greater length of the pectoral. This is probably due to their youth, and 
we have little hesitation in referring 0. rugifer to the synonymy of tri­
serialis. 

70. OPHICHTHUS GRANDIMACULATUS. 

Ophichthys !J?'andimaculata Kner & Steindachner, Sitzgsller. Akad. Wiss. Wien, 389, 
fig. 13, 1866 (Peru, fide GUnther); Gunther, VIII, 5R, 1870 (Peru). 

Habitat: Coast of Peru. 
Etymology: Grandis, large; 1naculatus, spotted. 
This species is known to us from descriptions only. 
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71. OPHICHTHUS PACIPICI. 

Ophichtllys pacifici Giinther, VIII, 76, 1870 (Valparaiso, Chile; Tambo River, Peru). 

Habitat: Coasts of Chile and Peru. 
Ntymology: From the Pacific Ocean. . 
This species is known from Gunther's description only. 

72. OPHICHTHUS GOMES!. 

(SEA SERPENT.) 

Ophisurus gomesii Castelnau, Anim. Amer. Sud, 84, pl. 44, fig. 2,1355 (Rio Janeiro). 
Leptorhinopl!is gomesii Kaup, Apodes, 14, 1R56 (copied). 
Ophichthys gornesii Gilnther, vm, 60, 1870 (copied). 
Ophislwus clwysops ?oey, Memorias; II, 3~1, 1867 (Havana). 
Ophichthys chrysops Poey, Repertorio, II, 255, 1867; Poey, Synopsis, 425, 1868; Puey, 

Enumeratio, 154, 1875; Jordan & Gilbert., Proc. U. S. Nat. Mus., 261, Hl82 
(Pensacola); Jordan & Gilbert, ibid, 487 (Charleston). 

Ophichthys chr:vsops Jordan & Gilbert, Syn. Fish. N. A., 898, 18A3; Jordan, Cat. Fisu. 
N. A., 5:~. 1885. 

Oxyodontichthys chrysop~ Poey, Anal. Soc. Hist. Nat. Esp., 254, 1880 (Cuba). 
Oxyodontichthys rnac·rnrus Poey, Anal. Soc. Hist. Nat. Esp., 254, 1880 (Havana). 
Oxyodontichthys brachyurus Poey, Synopsis, 426, 186H (Havana); Poey, Enumeratio, 

II, 155, 1875. 
Oxyodontichthys limbattts Poey, Anal. Hist. Nat. Esp., 254, 1880 (based on type of 0. 

brachyurus). • · 

Habitat: West Indian fauna, Charleston to Rio Janeiro. 
Etymology: Named for Dr. Ildefonso Gomes, who cured the Comte 

de Castelnau of a dangerouR malady in Rio Janeiro. 
This species is generally common in the West Indies, ranging as far 

north as Charleston, Galveston, and Pensacola. The specimens before 
us are from the Snapper Banks of Pensacola, from St. Augustine, Flor­
ida, and from Charleston, South Carolina. 

A ca.!.·eful comparison of our specimens with the various published 
descriptions leads us to regard chrysops, rnacrurus, and bracltyurus as 
synonyms of 0. gomesi. In most respects these nominal species fully 
agree. Our specimens correspond best to the descriptions of chrysops, 
from which brachyurus (afterwards called lirnbatus) seems to lle insepa­
rable. Macrurus is said to have the head and body contained 11- times 
in the tail, while in chrysops the number is 1~, and in brachyurus 1t. 
Our specimens show the ratio of lt to li· As th~se numbers are inter­
mediate, and as no other difference appears, we refer all to the same 
species. 0. gomesi, poorly described and figured by Castelnau, is prob­
ably the same species, rather than 0. pariUs. 

The following are the chief characters given in the descriptions of 
the (lifferent nominal species here referred to the synonymy of Ophichthttts 
gomesii : In a specimen before us from St. Augustine the bead is 2i in 
the trunk, the head and trunk is 1~ in the tail, cleft of mouth 2-i- in head. 
In one from Charleston (29970 U.S. Nat. Mus.) the head is 2! in trunk, 
the head and- trunk 1i in tail, the cleft of the mouth 2! in head. In 
one from Pensacola ( 4:H17) these figures are 2~, 1 .g-, and 2~. 
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Leptorhinophis gomesi Kaup, head 2.88 in trunk; bead and trunk 1.74 in tail; cleft 
2~ in head. 

Ophichthys chry.sops Poey, head 2! in trunk; head and trunk lt iu·tail. 
Ophichthys chryHops Jordan & Gilbert, bead and trunk H in tail; cleft 2} in head. 
Ophichtlms 1nacru1·us Poey, bead 2~ in trunk; bead and trunk lH in tail. 
Ophichthys macnt1'UB Jordan & Gilbert, bead 2% in trnnk; bead and trunk ls and 1~ 

in tail; cleft 2% in bead. 
Ophichthys brachy!u·us Poey, bead 3 in trunk; bead and trunk 1~ in tail. 

Should two species be found in the above synonymy they are probably 
qomesi with head and body lz to 1~ in tail, and mam·urus with head 
and body 1-t, to 2k in tail. 

73. OPHICHTHUS ZOPHOCHIR. 

Ophichthys zophochi1· Jordan & Gilbert., Proc. U. S. Nat. Mus., 347, 1881 (.Mazatlan); 
Jordan & Gilbert, Proc. U.S. Nat. Mus., 6~3, 1832 (Acapulco). 

Habitat: Pacific coast from Gulf of California to Acapulco or beyond. 
Etymology: Zr5cpoc;, dusky; x~cp, hand (pectoral fin). 
This species is rather common on the Pacific coast from the Gulf of 

California southward. The specimen before us is from Guaymas. The 
species is very nearly related to 0. gontesi, whic;h it represents on tl1C 
Pacific coast, and from which it may prove to be indistinguishable. 

74. OPHICHTHUS MAGNIOCULIS. 

Scytalophis rnagn·ioculis Kaup, Apodes, 13, Jig. 7, 1S56 (St. Croix, Brazil). 
Ophichthys ntagnioculis Kner, Novara Fische, 376, 1866 (Rio Janeiro). 
Ophichtltys magnoculus Giinther, VIII, 59, 1870 (copied). 

Hab'.tat : Brazilian fauna. 
Etymology: 111agnus, great; ocul1;;.~, eye. 
This species is known to us from a. specimen (38522) obtained by the 

Albatross at Aspinwall. The short trunk and long tail separate it from 
0. gomesi. 

75. OPHICHTHUS CALLAENSIS. 

Ophichthys callaensis Gunther, Journal Museum Godeffroy, IV, 92, 1873 (Callao). 

This species is known to us from a specimen (36931, U. S. Nat. Mus.) 
from Ooquimbo, Chile, and from a specimen (1078, M. 0. Z.) received by 
the Indiana University from the Museum at Cambridge. This speci­
men is from Valparaiso and was sent under the name of Ophichthys 
remiger. As Giinther has indicated, 0. callaiinsis is a near relative of 
0. magnioculis, from which "it differs in its larger gill-openings and 
shorter tail. · 

The following is Dr. Giinther's original description, kindly furnished 
us by Dr. G. A. Boulenger : 

OPHICHTHYS CALLAENSIS. 

Diese neue Art gehort zu der Abtheilung 1, .A., 1, b (J, meiner Synopsis (Fish, vrn, 
p. 55). Die Kiemenotfnnngeu sind weit, weiter als der Zwischenraum, durch den 
sie au der BaLlchseite von einander getrennt sind. Die L:iugo des Kopfes ist mehr 
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als die Halfte der Entfernuug der Kiemeuspalte vom After. Die Scbnautze springt 
iiuer den Unterkiefer vor. Liiuge der Maulspalte t der Kopfli:inge. Auge ziemlicl.t 
gross, mebr als balu so lang als die Scbnautze. Ziibue ziemlicb gleicbmassig klein, 
in doppelten Rei ben in beiden Kiefern. Die Lange der Brustfl.osse ist f der Kopf· 
lange. Rlicken und After.l:losse sebr niedrig, die erstere fa,ngt tiber dem Endtheile 
der Bmstflosse an. Die KorperHinge verbiilt sicb zur ScbwanzHinge = 2:3. Einfarbig 
braun, beller am Baucbe. ]~in Exemplar, 10 Zolllang, von Callao (.No. 2l). Es scbeint 
diese Art dem Ophichthys magnioculus verwandt zu sein, unterscheidet sicb aber durch 
seine Korperverbaltnisse. (Zweiter ichthyologiscber Beitrag nach Exemplaren aus 
dem Museum Godefl'roy, von Dr. Albert GUnther, .Journal des Museum Godeffroy, Heft. 
IV, p. ~1, 1873). 

Our specimens have the head a little less than half the length of the 
trunk, and the pectoral fin about 3 times in head. 

Ophichthys dicellurus (Richardson), a Chinese spPcies, has aiso been 
recorded from Coq~imbo, Chile, by Dr. Gunther, Proc. Zool. Soc. Lon­
don, 1881, 22, without description. Perhaps 0. callaensis was intended. 

76. OPHICHTHUS PARILIS. 

Ophisn1·us parilis Richardson, Voyage Erebus and Terror, 105, 1814 (West Indiea); 
Kaup, Apodes, 14, fig. 8, 18.'>6 (Brazil; Surinam; West Indies). 

Ophichthys parilis Giinther, vnr, 59, 1870 (Cuba; Bahia). 
Ophichthys panciporus Poey, Repertorio, n, 25G, lam. 3, fig. G, 1868; Gi]nther, vnr, 

60, 1870; Poey, Enumeratio, 154, 1875. 

Habitat,: West Indies to Brazil. 
Etymology: Parilis, like. 
This species is known to us only from descriptions. It appears to 

differ from 0. gomesi iu the longer nasal tubes, and especially in the 
smaller eye. 

We refer 0. pauciporus Poey to the synonymy of 0. parilis with some 
doubt. Poey's :figure shows the small eye of 0. parilis, and rather large 
uasal tubes. The tail in pauciporus is said to be twice as loug as the rest 
of body, as in parilis. In pa~wiporus the insertion of the dorsal is said 
to be behind (mas ~tras) the end of the pectoral. It is before the tip in 
parilis, but this is likely either an error or an individual variation. No 
other difference appears in the descriptions. 

Genus 16.--MYSTRIOPHIS. 

Mystriophis Kaup, Apodes, 10, 1856 (rostellatus). 
Echiopsis Kaup, Abhaudl. Naturh. Verein., 1. c., 13 (intm·Nnctus). 
Crotalopsis Kaup, Abhandl. Naturwiss. Verein. Hamburg, IV, 12, 18GO (punclijer). 
Macrodonophis Poey, Repertorio Fis. Nat. Cuba, II, 2:Jl, 1867 (mordax). 
Scytalichthys Jordan & Davis, subgeu. nov. (miurus). 

Type: Ophisurus rostellatus Richardson. 
Etymology: Afu17rp{oli, a spoon, from the· form of the snout of the 

typical species; lJcp1r;1 snake. 
This genus as under:Stood by us uontains about four species distin­

guished from Ophichthus by the canine teeth and large month. The 
species have not much in common, and should perhaps be ranged in 
three different genera, unless all are replaced in Ophichthus. 
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ANALY~IS Ol!' SPECIES OF MYSTRIOPHIS. 

a. Jaws narrowed and not expanded at tip. 
b. Vomerine teeth small, biserial or triserial, fixed; tail moderate. ( Echiopsis Kanp.) 

c. Teeth in jaws biserial; long canines in front of jaws; outer teetli of upper 
jaw unequal, some of them canine; vomerine teet,h in two series, these 
sometimes partly coalescing (sometimes, var. punctijer, partly divide(l into 
three); lower jaw scarcely included; pectoral fin about 5 in the head; tail 
a little longer than rest of body; dorsal commencing behind tip of the 
pectoral, a distance eqnal to about the length of same; isthmus equal tot 
the gill-openings, which are large, close together, and subinferior, anterior 
in position; head ~t to 2% in the trunk; eye small, 1t to~ in the snout; 
gape 2± in l1ead; snout 3 in cleft of mouth, 7 in head. Dark hrowrJ above, 
paler below, side with two rows of large round or ovate black spots, the 
upper row close to the dorsal fin, the lower row below the lateral line; 
besides t,hese s6me smaller spots, ~lso black; head a little darker than the 
body, the spots smaller and numerous, 80rne larger ones bE' low eye; dorsal 
and anal with dark borders formed by spots; pectoral black at tip, the 
remainder more or less dusky ... __ ..................... INTERTINCTUS, 77. 

bb. Vomerine teeth in one series of about 4 slender depressible canines; tail very 
short, much shorter than rest of bod)7 • (Scytalichthys Joraan & Davis.) 

dd. Dorsal fin inserted well behind tip of pectorals; gill-opening midway 
between eye aud beginning of dorsal fin; pectoral fin very short, as long 
as snout, 10 in head; snout short, 4 in cleft of mouth; head depressed and 
pointed, the mouth large; teeth long, those on vomer and side of lower 
jaw canine-like; teeth of upper jaw biserial, rather small; lower teeth 
uniserjal; vomerine teeth uniserjal; eye small, placed well forward; gill­
openings small, transverse, inferior, as in Ca:cula itnberbis, the slit as long as 
·snout and wider than isthmus; head 4~ in the very long trunk; tail It 
in rest of body; cleft of mouth 2!- in head. Coloration light yellowish, a 
series of roundish dark-brown blotches on each side of body, the two series 
alternating; two alternating series of small half blotches on the back, 
these coalescing into one on median line before dorsal; head with small 
dark spots; sides of lower jaw spotted; fins pale .• .,.,.. ...••• MtuRUS, 78. 

77. MYSTRIOPHIS INTERTINCTUS. 

Ophisurus intertinctus Richardson, Voy. Erebus and Terror, Fishes, 102, 1844 (West 
Indies). 

Echiopsis intertinctus Kau p, Apodes, 13, 1856 (Martinique). 
Ophichthys interlinctus Giinther, VIII, 57, 1870; Jordan, Proc_- Acad. Nat. Sci. Phila.., 

43, 1884 (Egmont Key, Fla.); Jordan, Cat. Fish. N. A., 53, 1885. 
? Ophisu1·us sugillatus Richardson, Voyage Ere bus and Terror, 1844, 103 (habitat uncer· 

tain; supposed to be West Indies). 
Crotalopsis punctije1· Kaup, Abbandl. Wiss. Verein. Ham b., IV, 2, 1'2, taf. 1, fig.:~, 1860 

(1859) (Puerto Cabello) (flde Giinther). 
Opltichthys punctifer Giinther, 56, 1870 (copied). 
Congr1· mordax Poey, Memorias, n, :H9, 1860 (Cuba). 
Ma<:l"odonophis nwrdax Poey, Repertorio, n, 252, 1868; Poey, Synopsis, 425, 1868. 
C1·otalopsis mordax Poey, Ennmeratio, 153, 187fi; Goode & Bean, Proc. U. S. Nat. 

Mus., 344, 1879 (Clear Water Harbor, Fla.). 
Ophichthys schneideri Steindachner, lch. Beitr., VIII, 66, 1879 (Brazil); Jordan & 

Gilbert, Proc. U. S. Nat. Mus., 143, 1883 (Pensacola); Jordan, C~tt. Fish. 
N. A., 53, 1885. 

Habitat: West Indian fauna, nort.h to western Florida. 
Etymology: Latin, colored between or within. 
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Habitat·: East Indies; once "found at the Galapag-os Islands. 
Etymolog-y: Latin, like a crocodile. 
This species, said to have been once taken at the Galapagos, is known 

to us only through descriptions. 

Genus 18.-0PRISURUS. 

Ophisurus Lacepede, Hist. Nat. Poiss., n, 1~00 ( ophis; serpens). 
Oxystomus Rafiuesque, Caratteri, 6l, 1810 (hya,linu.s=serpens, young). 
Ophisurus Risso, Europe M6ridionale, nr, 206, ll:l26 (restrictell to sm·pens). 
Leptognathus Swainson, Natur. Hist. Class'n. Fish., II, 234, 1839 (oxyrh.vnchus = 

serpen8). 
Leptorhynchus Smith, Illustr. Fishes S. Afr., 1840 (capensis) (the name six times 

preoccupied). 
Ophisurus Kaup, Apodes 7, 1t!56 (serpens, not of Lacepeue as restricted by Swain-

son and Bleeker). 

Type: M urrena serpens L. 
Etymology: "Ocptc;, snake; uupri, tail. 
This genus is bas~d on a single species found in the seas of Europe. 

In form of snout it differs materially from the other Ophisuroid eels, 
apprpaching in some degree to the beloniform jaws of Nemichthys. 
We adopt the name Ophisunts instead of Oxystomus or Leptognathus. 
The earliest restriction of Lace pede's genus, that of l{isso, made serpens, 
the type of Ophisurus. The association of the name Ophisurus with 
the blunt-toothed species here called Myrichthys rests wholly on errors. 

ANALYSIS OF THE SPECIES OF OPHISURUS. 

a. Body slender, subterete; head 3t iu trunk; head and trunk 2! in total length; 
cleft of mouth half as long as head; snout 3! in head; eye large, 3 in snout, 
nearer angle of mouth than tip of snont; dorsal beginning behind base of pec­
torals at a distance equal bo twice the length of pectorals; pectorals 1t in snout. 
Color olivaceous, silvery below; covered with many small brown specks more 
numerous on back. 

80. OPHISURUS SERPENS. 

Murama exacte teres cauda acuta aptel'ygia Artedi, Genera Piscium, 24, 173~ (Rome). 
Mtwcutta serpens Linnams, Syst. Nat., ed. x, 244, 1758, (after Artedi) (and of copyists). 
Ophisu1·tts serpen.s Lacepede, Hist. Nat. Pcriss., II, 198, HlOl (fide Gunther). 
Ophichthys serpens Gunther, vru, 65, 1870 (Bay of Naples; Atlantic; Darnara Land; 

Japan; Australia) . . 
Echel!ts oxyrinchus Rafiuesque, Caratteri, 64, 1810 (Sicily). 
Leptognathus oxyrhinchus, Swainson, Fish. Rep. an(l Amph., II, 396, Ul39 (Sicily). 
Echelus nticrophthalnws Rafinesque, Caratteri, 64, 1810 (Palermo). 
Oxystomus hyalinltB Rafines~e, Indice, 62, H310 (Palermo: larva). 
Leptorhyncl!us capensis Smith, Ill. Zool. S. Afr., Pisc., pl. 6, 1838 (fide Gunther). _ 
Mn1·wna acutirostris Gronow (ed. Gray), Cat. Fishes, 19, 1854("Arnerica"). 
? Ophisurua macrorhynchus Bleeker, Verh. Bat. Gen., xxv, Murama, 28, 1865 (Japan) 

(fide Gunther). 

Habitat : Southern Europe and southward, said. to extend its range 
to Cape of Good Hope and Japan. 

Etymology: Serpens, serpent. 
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Of this species we have one large specimen taken by Professor Doder­
lein at Palermo. Whether the Japanese aad African representatives 
of this type are specifically identical with Ophisurus serpens we do not 
know. They are so considered by Dr. Gunther. 

OxHstornus hyalinus is a name applied to a young eel with transiucent 
body and long and slender jaws, the lower the longer, taken by Rafin­
esqu~ at Palermo. It is evidently the young of 0. serpens. 

Family III.-ECHELIDlE. 

(THE WORM EELS.) 

We recognize provisionally as a distinct family the Myrophince, or 
Jllyrinw of authors, small eels intermediate in character between the 
Ophisuridm and the Murwnesocidw. The osteology has not yet been 
carefully studied, but they will probably be found to be most nearly 
related to the latter family, if indeed the two should not be, as in 
Bleeker's arrangement, reunited with the Congridw. 

The Echelidw have the end of the tail surrounded by the conftuent 
vertical fins; the posterior nostril is in or very near the upper lip, and 
tlw tongue is more or less fully adnate to the floor of the mouth. 

The species are usually of small size and plain colors, more or less 
worm-like in form, and inhabit sandy coasts in tropical seas. Few of 
the gene.ra are rich in species. 

ANALYSIS OF AMERICAN AND EUROPEAN GENERA OF ECHELID..E. 

a. Body short, much compressed; pectorals almost invisible; mouth narrow; vomer­
ine t,eeth none; snout obtuse, depressed; vertical fins well developed, t.he 
dorsal beginning behind the gill-opening ................ CHILORHINUS, 19. 

aa. B6dy elongate, subterete; pectorals present, sometimes minute; anterior nostril 
tubular; dorsal fin beginning behind head; teeth small. 

b. Dorsal fin beginning behind vent; no teeth on vomer; teeth mostly uniserial ; 
body slender, terete .•..•....................•••••••••••....•. AHLIA, 20. 

bb. Dorsal fin beginning before the vent; vomer with teeth. 
c. Dorsal fin beginning at a point about mid way between gill-opening and vent; 

pectorals very small; teeth subequal; body slender, terete; t,he tail much 
longer than rest of body .••••.•••••...•....••...•......... MYROPHIS, 21. 

cc. Dorsal fin beginning close behind base of pectoral; tail longer than rest of 
hoJy; pectoral well developed. 

d. Teeth injaws mostly biseriaL ........................•.••. PARAMYRUS, 22. 
dd. Teeth in jaws in cardiform bands .••••..........•...••..•.. ECHELUS, 23. 

Ge11us 19.-0HILORHINUS. 

Chilorhinus Ltitken, Vidensk. Meddel. Naturh. Foren. Kj<>benhavn, 1, 1851 (snen-
sonii). 

Type: Ohilorhin~ts suensonii Liitken. 
Etymology: Xd'Au~, lip; <'po1, nostril. 
This genus is known from a single West Indian species. 



APODAL FISHES 01<, AMERICA AND EUROPE. 639 

ANALYSIS OF THI<l SPECIES OF CHILORHINUS. 

a. [Head and trunk forming * of the total length; dorsal fin commencing at a point 
half way between vent antl snout; depth 9 times in the total length; eye 2t in 
interorbital width, latter equaling the muzzle; teeth on palatines biserial; t.en 
teeth in two transverse rows on the nasals; •teeth on lower jaw triscrial. Color 
uniform clark brown; throat paler; fins darker-margined] (Cope). SuENSONII, l::ll. 

81. CHILORHINUS SUENSONII. 

Chilorhinus sueasonii Liitken, Vid. Med. Naturh. Forep., 1, 1851 (St. Croix); LiHken, 
Wiegmann's Archiv, ~72, 1852; Giinther, VIII, 52, 1870 (copied); Cope, Trans. 
Amer. Phil. Soc., 482, 1870 (St. Croix). 

Habitat: "\Vest Indian fauna. 
Etymology: A personal name. 
This species is known to us only from the descriptions of Liitken and 

Cope. The known specimens are from St. Croix. 

Genus 20.-AHLIA. 

Ahlia Jordan & Davis, gen. nov. (egmontis). 

Type: Myrophis egmontis Jordan. 
Etymology: Named for Jonas Nicolas Ahl, of Upsala, whose thesis 

"De Murrena et Ophichtho 71 "modestly offered for the consideration of 
the president of the medical faculty" in the University of Upsala('' Car­
olus Vet. Thunberg") in 1789, furnishe& the begin!ling of our systematic 
arrangement of the eels. 

A single species of this genus is known. 

ANALYSIS OF THE SPECIES OF AHLIA. 

a. Dorsal beginning behind vent, at a distance about equal to length of gape; an­
terior nostril in a short tube; posterior, large, labial, directly behind it; cleft 
of mouth short, extending beyond the rather large eye, 3i;- in head; eye 2 in 
snout; teeth on both jaws uniserial; four small canines in front of upper jaw; 
no teeth on vomer; lower jaw considerably shorter than the upper; top of head 
with large pores; head 4!- in trunk; head and trunk a little shorter than tail ; 
pectorals short. and broad, slightly longer than snout; gill-opening short, oblique, 
·extending downward and backward from near middle of base of pectoral. Dark 
brown, nearly uniform, somewhat paler below ..... _ •. _ ......... EGMONTIS, 82. 

82. AHLIA EGMONTIS. 

M1J1'0phis egrnontis Jordan, Proc. Acad. Nat. Sci. Phila., 44, 1889 (Egmout Key, Flor-
ida); Jordan, Cat. F. N. A., 54, 1885. · .. 

Habitat: Coast of E,lorida. 
Etymology: From Egmont Key. 
This species is known from the single example taken at Egmont Key, 

Flori(la. 

Genus 21.-lVIYROPHIS. 

Myrophis Liitken, Vidensk. Meddel. Nat. Foren. Kjobenhaven, 1, 1851 (punctatus). 

Type: Myrophis punctat1~s Liitken. 
Etymology: MutJoc;, Jl1.yrus; ocp,c;, snake. 
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This genus contains three species of small eels, resembling earth­
worms, found on the sandy shores of tropical America. 

ANALYSIS OF THE SPECIES ·ol<' MYROPHIS. 

a. Pectoral fin very small, no larger than the pupil of the eye. Body cylindrical, 
vermiform, the head small n.ud jaws rather weak; gill-openings very small, lt 
the diameter of the eye, 3 to 4 in the isthmus, which is about as wide as the length 
of the lower jaw; teeth uniserial in all the bones of the mouth; dorsal fin com­
mencing at a distance about twice the length of head behind the gill-openings; 
head 4~- in the trunk; head and trunk 1! in tail; eye 2! in the snout, situated 
just back of the middle of gape, which is :3t in head; depth of hody at vent 
containing the snout twice and contained in the head 2! times. General color 
light brown, the dorsal region appeariug darker because of the multitude of 
minute dark-brown specks; a light streak running from beginning of dorsal 
forward to the nape; nape and back of head a little darker in color. FRIO, 83. 

aa. Pectoral .fin larger, lt to ~ times the diameter of the eye. 
b. Base of pectoral fin half the width of the gill-opening; snout very narrow; jaws 

weak; width of snout between the anterior nostrils less than diameter of eye; 
width of interorbital space equal to eye; greatest width of head less than that 
of body behind the gill-openings; teeth uniserial on vomur and mandible, 
biserial on maxillary; head 3 times in the trunk, 7 time~ in the tail; depth of 
body at gill-openings 2! in the bead; eye 2 in snout, which is 6 in the bead; 
gape 3t in head; upper jaw projecting. General color light brown, the sides 
and back punctate with dark-brown dots; belly and throat plain, except a 
little pateh of dusky points below the gill-openings ___ ..... PUNCTATus, 84. 

bb. Base of pectoral .fin as wide as the gill-opening; snout almost as broad as long; 
width at the nostrill'l greater than the interorbital width; dorsal commencing 
nearer the vent than the gill-opeuings; teeth uniserial on vome~ and man­
dible, biserial on maxillary; head a little less than three in the trunk, 5t in 
the tail; depth of body at the gill-openings 3~ to 4 in the head; upper jaw 
projecting. Color light brown; sides and back with minute brown specks, 
smaller thau in punctatus; belly and throat plain ... __ .......•••.. V AFER, 85. 

83. MYROPHIS FRIO. 

Myrophisjrio Jordan & Davis, sp. nov. (Cape Frio). 

Habitat : Coast of Brazil. 
Etymology: From the original locality, Cape Frio. 
Tllis species is known from a single example, 12~ inches long, col­

lected by the Albatross at Station 2762, off Cape Frio, near Rio Janeiro. 
The species is well separated from the others by the minute pectoral, 

which is alm~ost invisible. This species is intermediate between J.l1.yro­
plvis and the East Indian genus Murmnichthys, which differs only in the 
total absence of pectorals. 

84. MYROPHIS PUNCTATUS. 

My1'ophis punctatus Ltitken, Vid. Med. Naturh. Foren. Kjoben., 1, 1851 (West Indies); 
Jordan, Proc. Acad. Nat. Sci. Pbila., 2tl2, 188B (description of Liitkeu's 
type); Jordan, Proc. U. S. Nat. Mus., 33, 1884 (Pensacola); Jordan, Cat. 
Fish. N. A., 54, 1885; Jordan. & Everwann, Proc. U. S. Nat. Mus., 474, 
1886 (Pensacola); Jordan, ibid, 567. 

My1·ophis longicollis Kaup, Apodes, 30, 1856 (Surinam) (not Mttrmna longicollis 
Cuvier); Pete1·s, Mouatt'lber. Akad. Wi~:>s. Ber. 397, 1864. 
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ff[!J1'ophis microstigmius Poey, Repertorio, u, 250, 1867 (Cuba); Poey, Synopsis, 425, 
1868; Poey, Enumeratio, 153,1875; Jordan & Gilbert, Syn. Fish. N. A., 900, 
1883. 

My1·ophis lumbricus Jordan & Gilbert, Syn. Fish. N. A., 899, 1883 (Galveston, Tex.). 

Habitat: West Indian fauna, from Texas to Surinam. 
Etymology: Latin, speckled. 
This species is common in the West Indies and along the Gulf coast 

of the United States. The specimens before us are from the Snapper 
Banks near Pensacola. We reject the name longicollis for this species 
because the figure of Lacepede (''La Murene Myre',), on which llf.urmna 
longicollis was founded, by no means represents a Myrophis, and was 
more likely intended for Echelus myrus. We are also convinced that 
the forms called microstigmius and lumbricus are but individual varia­
tions of Myrophis punctatwJ. 

85. MYROPHIS VAFER. 

My1·ophisvaje~· Jordan & Gilbert, P.roc. U.S. Nat. Mus., 645, 1882 (Panama); Jordan, 
Proc. U. S. Nat. Mus., 370, 1885 (Panama; Guaymas). 

Habitat : Pacific coast of tropical America. 
Etymology: Latin, vafer, subtle or sly. 
This species is close toM. punctatus, which it represents on the Pa­

cific coast. The larger pectoral, however, at once distinguishes vafer 
from punctatu8. The specimens before us are from the Gulf of California, 
collected by Dr. Gilbert. 

Genus 22.-PARAMYRUS. 

Paramyrus Giinther, Cat. :Fish. Brit. Mus., VIII, 51, 1870 (cylinclroideus). 

Type: Conger cylindroidmts Ranzani. 
Etymology: flapd., near; Myrus=Echelus. 
This genus, a near relative of Echelus, contains one American and 

one Asiatic species. 

ANALYSIS OJ!' TilE AMERICAN SPECIES OF PARAMYRUS. 

a. [Dorsal fin commencing nearly above the middle of pectoral~:! ; tail twice as long 
as head and trunk ; vertical fins with a narrow black edge.] ( Rauzani.) 

CYLINDROIDEUS, 86. 

86. PARAMYRUS CYLINDROIDEUS. 

Conge?' cylindroideus Ranzani, Nov. Spec. Pisc. Diss. Prima, 80, pl. 13, fig. 2, 1838 
(Brazil). 

Paramyrus cylindroideus Giintber, VIII, 51 1 1870 (copied). 

Habitat: Coast of Brazil. 
Etymology: f{vJ-evapor::, cylinder; slrSo<;, like. 
This species is known only from Ranzani's descri ptiou and figure. 

H. Mis. 274-41 



i42 Rli:PO~T OF COMMISSIONER OF FISH AND FISHERIES. 

Genus 23.-ECHELUS. 

Echelus Rafi.nesque, Caratteri di Alcuui Generi., 64, 1810 (in part, incfudes species 
of Conger, Ophisoma, etc.). 

Myrus Kaup, Apodes 31, 1tl56, (vulgaris=myrus). 
Echelus Bleeker, Atlas Ichth. MureneB, 30, 1864 (rnyrus). 

Type: Echelus punctatus Rafinesque=Murama myrus L. (as restricted 
b:.· Bleeker). · 

Etymology: "Eyxdu~, eel, properly spelled Enchelys. 
This genus contains two species, both of the eastern Atlantic, eels of 

larger size than the others of the family. 
We follow Bleeker in using the name Echelus instead of Myrus. The 

genus Eohelus as originally proposed inclutletl species of Leptocephalus, 
Ophismna, Ophisurus, and Myrus. It has priority over Ophisoma and 
Myrus, of which ~l1.yrus is the more recent. 

ANALYSIS OF 'IHE SPECIES OF ECHELU8. 

a. [Pectoral long, 2t in head; dorsal fin commencinj! behind tip of pectoral; body 
elongate; tail t of total length; head 4t in th~ trunk; eye 2 in the snout, which 
is 3 in the head; cleft of mouth extending behind hinder margin of eye; dorsal 
inserted as much behind gill-openings as gill-openings are behind the eye; 
lateral line distinct. Color gray; fins paler; gill-openiugE~ black.] (Vaillant). 

PACHYRHYNCHCS, 87. 
aa. Pectoral moderate, 3t in the head; dorsal cowmencing a little in front of the top 

of the pectoral; head ~tin the trunk, 5 in the tail; eye 1! in th~ snout, which 
is a little more than 4 in the bead; gape of mouth 3 in the head, extending 
almost to the hinder margin of the eye; gill-openings 2 in the isthmus. Uniform 
brown, darker on the opercular regions; two rows of small light-colored spots 
extend from the front of the dorsal fin forwards; a light band across the head, 
in front of which are several other shorter bands, running both longitudinally 
and transversely; snout with several small, irregular, whitish blotches; vertical 
fins posteriorly, with the edge darkest; gill-openings light-colored ... MYRUS, 88. 

87. ECHELUS PACHYRHYNCHUS. 

Myrus pachy1·hynchus Vaillant, Exp. Travailleur et Talisman, 81, pl. v, fig. 1, 1a, lb, 
hl88 (Morocco; Cape Verde Islands). 

Habitat: Deep waters of the Mediterranean and adjacent seas. 
Etymology: llaxlx;, thick; "puyxo~, snout. 
This species is known from the account given by Vaillant. 

88. ECHELUS MYRUS. 

Serpens rnarinus alter Willughby, lOr;, 1686 (Mediterranean Sea). 
Mm·wna rostro ao~.tto Artedi, Genera, 17Jd (based on Willughby). 
Murwna rnyrus Linnreus, Syst. Nat., ed. X, 2~5 (based on Artedi and of the copyi8ts). 
La rnurwna myre Lacepede, Hist. Nat. Poiss., II, pl. 3, fig. 3, 1798 .. 
Echelus punctatus Rafinesqne, Caratteri, 6\ 1_810 (Sicily). 
Murwna longicollis Cnvier, · Rt~gne Animal, 313, 18~8 (no description; based on 

Lace pede). 
Myrus vulgaris Kanp, Apodes, 31, fig. 14, 1856; Gunther, VIII, 50, 1870, and of Eu­

ropeaa wdters generally. 
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Habitat: Medit.erranean Sea. 
Etymology: Mupo~, Myrus, the ancient name of the species. 
This species is not rare in the Mediterranean ; we have a single 

specimen from Palermo. It reaches a larger size than the other mem­
bers of the family. 

Family IV.-MURlENESOCIDlE. 

This family as here understood comprises those scaleless Anguilloid 
eels which have the posterior nostril not labial, the tongue largely 
adnate, the jaws not excessively elongate, the end of the tail surrounded 
by the caudal fin, and the pectoral fins well developed. None of these 
characters appear to have in themselves great importance, but according 
to Dr. Gill, in the genus Murrenesox, the only genus in which the osteology 
is well known, the characters are such as fully to justify family distinc­
tion. Dr. Gill gives the following : 

DIAGNOSIS OF MU.R.tENESOCID.tE. 

Enchelycephalous apodals with the tongue not free, the branchiostegal membrane 
connecting the opposite sides below, the epipharyngeals reduced to one pair, and the 
hypopharyngeal~; linguiform and encroaching on the fourth branchial arch. 

To this should be added: Gill-openings rather wide; pectoral fins 
well developed; jaws of moderate length; vomer well armed. 

Whether all these characters are found in the other genera commonly 
associated with Murrenesox is not yet known. The family seems divisi­
ble into two well-marked groups, which are perhaps as distinct from 
each other as from the Echelidre or the Gongridre. The N ettastominre, 
usually associated with Murrenesox, we have removed to form a distinct 
group near the Nemichthyidre. 

The species of this family are not very numerous, and a large propor­
tion are American. In general appearance and habits they approach 
the Congers. All are plainly colored and some descend to rather deep 
water. 

ANALYSIS 01!' AMERICAN GENERA OF MURMNESOCID.tE. 

a. Dorsal and anal fins low anteriorly, developed chiefly on the tail. (STILBISCINJE). 

b. Tail short, little more than half as long as rest of body; teeth all uniserial, 
unequal, some of them canine-like; body very slender, whip-shaped. 

c. Dorsal fin beginning close behind the nape __ ... __ . __ .... GORDIICHTHYs, 24. 
cc. Dorsal fin beginning behind the vent ..••.. __ . ____ ... _. _. ___ -STILBrscus, 25. 

bb. Tail about as long as rest of body; teeth moderate; dor~:~al beginning before 
the vent. 

d. Body whip-shaped, the diameter less than one-fiftieth the length; dorsal 
beginning not far behinrl. pectoraL ___ . ________ ._ .LEPTOCONGER, 26. 

dd. Body moderately elongate, the diameter more than one- thirtieth the length ; 
dorsal beginning just before vent.----·------- ...... NEOCONGER, 27. 

aa. Dorsal and anal fins well developed throughout, the dorsal beginning nearly 
above gill-opening; snout moderately produced; vomerine teeth very 
strong. (MUR&NESOOIN&.) 
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e. Teeth in jaws biserial, small; vomer with a series of long, pointed canines; 
tail about 4 times as long as rest of body ; gill-openings narrow. 

HOPLUNNIS1 28. 
ee. Teeth in jaws in several series; gill-openings wide. 

f. Teeth in jaws in several series, those of one series enlarged and com­
pressed, long canines in front; vomer with several long series of teeth, 
the middle one of conical canines .. _ ............. _. MUR.ENEsox, 29. 

ff. Teeth all conical, slender, and sharp, those of jaws in wide bands; 
maxillary with deep groove, running the entire length of the bone and 
dividing the band of teeth into two portions; shaft of vomer with a 
medial series of conical teeth ..••.•••..••.•••••.... XENOMYSTAX, 30. 

Genus 24.-GORDIICHTHYS. 

Gordiichthys Jordan & Davis, gen. nov. (irretitus). 

Type: Gordiichthys irretitus Jordan & Davis. 
Etymology: Gordius, a horse-hair worm, from Topowr::, the king whose 

complicated knot was cut by Alexander; lx.Ouq, fish. 
This genus is based on a single species, distinguished from Stilbiscus 

by the position of its dorsal. 

ANALYSIS OF SPECIES OF GORDIICHTHYS. 

a. Dorsal fin beginning before the gill-opening, not far behind the nape; trunk very 
long; tail 1! in rest of body; head about 16 iu trunk (15 to 18, the type being so 
injured that the gill-openings can not be made out); greatest depth of body 40 
to 50 times in length of body; upper jaw much the longer, arQhed, the eye be­
hind its middle; eye moderate, 2t in snout, 4! in gape; lower jaw with one row 
of about 10 stoutish recurved teeth on each side, those in front enlarged and 
canine-like; upper jaw with a series of similar teeth on each side and another 
down middle of vomer, these three series converging forward and meeting at a 
point opposite middle of lower jaw; in front of this on premaxillary and nasal 
bones about 4 large, stout, hooked canines, the largest teeth of all; 123 vertebrm 
in trunk (probably about 100 in tail); (pectoral, gill-opening, and skin wholly 
digested in the type; coloration probably similar to Stilbiscus edwm·dsi). 

IRRETITUS1 89. 

89. GORDIICHTHYS IRRETITUS. 

Gordiichthys it·retitus Jordan & Davis, sp. nov. (Snapper Banks at Pensacola). 

Habitat: Gulf of Mexico. 
Etymology: Irretitus, entangled. 
This species is known from a single partly digested example, 31 inches 

long, from the spewings of snappers (Lutjanus aya) on the Snapper 
Banks at Pensacola. 

Genns 25.-STILBISGUS. 

Stilbiscus Jordan & Bollman, Proc. U. S. Nat. Mus., 549, 1888 (edwardsi). 

Type : Stilbiscus edwardsi Jordan & Bollman. 
Etymology : ~dA.(3w, to shine. 
This genus contains a single species, a very slender eel, distinguished 

from Leptoconger by its short tail. 
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ANALYSIS OF SPECIES OF STILBISCUS. 

a. Head 7t in trunk, 4t in tail; snout 7 in head, its length somewhat greater than 
distance between gill-openings; eye 1t in snout, 1t in interorbital space; cleft of 
mouth reaching to post,erior margin of eye; upper jaw 5 in head; height of 
gill-opening lt in snout; teeth all uniserial, some of the anteiior enlarged, 
ca.nine-like; dorsal beginning 1t. length of head behind vent; length of first 
part a bout equal to head and pectoral; developed part of dorsal at tail con­
tained lt times in the head; pectoral 6 in head. Upper part of head and body 
above lateral line brown; lower parts bright metallic-bluish silvery; dorsal 
and anal pale, the latter with a dusky stripe on each side of its base; pectorals 
dusky; caudal black ............ ---- ..... -- ............•........ EDWARDS!, 90. 

90. STILBISCUS EDW ARDSI . 
• 

Stilbiscus edwardsi Jordan & Bollman, Proc. U. S. Nat. Mus., 549, 1888 (Green 
Turtle Cay, Bahama Islands). 

Habitat: West Indian fauna. 
Etymology: Named for Charles Ijincoln Ed wards. 
This species is known from a single specimen taken by Dr. 0. L. 

Edwards at Green Turtle Cay, one of the Bahama Islands. 

Genus 26.-LEPTOCONGER. 

Leptoconger Poey, Anales Hist. Nat. Esp., 250, 1880 (perlongus). 

Type: Neoconger perlongus Poey. 
Etymology: AEn"nk, slender; Conger. 
This genus is based on a single species, a little-known eel of the 

West Indian fauna. It is very close to Neoconger, from which it dif­
fers mainly i~ the very slender body. 

ANALYSIS OF SPECIES OF LEPTOCONGER. 

a. [Head 4 in trunk; tail about a third longer than rest of body; gape 4 in head; 
eye large, 1! in snout; snout pointed; teeth hooked, short and robust, subequal 
and uniserial, a few in front enlarged; lower jaw much shorter than upper; 
dorsal beginning just behind tip of pectoral. Violet brown, pale below; dark 
points over the entire snrface.] (Poey : ..••• .......... -~-- .•.. PERLONGUS, 91. 

91. LEPTOCONGER PERLONGUS. 

Neoconger perlongus Poey, Ann. Lye. Nat. Hist. N. Y., 6i, tab. 9, fig. 3-4, 1874 (Ma­
tanzas). 

Leptoconger perlongus Poey, Ann. Hist. Nat. Esp., 250, 18~0 (Matanzas). 

Habitat: West Indian fauna. 
Etymology: Latin, perlongus, very long. 
This species is known only from Poey's description. 

Genus 27.-NEOCONGER. 

Neoconger Girard, U. S. Mex. Bound. Snrv., Ichth., 77, 1859 (Mucronatus). 

Type: Neoconger mucronatus Girard. 
Etymology: N::6c;, new; Conger. 
This genus, like the two preceding, is composed of small eels inhabit­

ing considerable depths of water. Two species are known. 
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ANALYSIS OF THE SPECIES OF NEOCONGER, 

a. [Pectoral small. Dark reddish brown above, paler below; head small, ~lender, 
pointed; upper jaw the longer; dorsal fin beginning just in front of the vent, 
forming a membranoul't ridge until near the tail, where it expands and becomes 

fin-lik~.] (Girard) ··---- ·----· ·----· .••. ---------··---· ••.. MUCRONATUS, 92. 
aa. Pectoral well developed, 3t to 4 in bead. Snout anteriorly short, slightly pro­

jecting beyond mouth; mouth small, reaching slightly behind eye; teeth small, 
conical, uniserial in jaws, biserial ant'3riorly on the vomer, uniserial posteriorly; 
g-ill-slits vertical, longer than eye, a little longer than isthmus; dorsal beginning 
half the length of the head in advance of the vent ; body not very slender, its 
depth 2-§- in head; head 3! in trunk; cleft of mouth 3t in head; tail usually a 
little longer than the rest of body; tip of tongue slightly free. Color uniform, 
yellowisb-oli ve on body and fins, finely dotted with black _. __ VERMIFORMIS, 93. 

92. NEOCONGER MUCRONATUS. 

Neoconger mucronatus Girard, U.S. Mex. Bound. Surv., 77,1859 (St. Joseph Jsl., Texas); 
Gunther, vm, 49, 1870 (copied); Goode & Bean, Proc. U. S. Nat. Mus., 
155, 1879; .Jordan & Gilbert, Syn. Fish. N. A., 360, 1883 (copjed). 

Habitat: Gulf of Mexico. 
Etymology: Latin, mucronatus. 
This species is known only from the indifferent description given by 

Dr. Girard. A second specimen from West Florida is said to be in the 
National Museum, but we have not seen it, and no description has been 
published. The descriptions are not sufficient to distinguish the 
species from Neoconger vermlformis. 

93. NEOCONGER VERMIPORMIS. 

Neoconger vermijormis Gilbert, Proc. U. S. Nat. Mus., 57, 1890 (station 3035, Lower 
California). 

Habitat: Pacific coast of Mexico. 
Etymology: Latin, vermis, worm; forma, shape. 
This species is known from several specimens, the largest 6 inches 

long, taken by Dr. Gilbert at station 3035, off the coast of Lower Cali­
fornia, at a depth of 30 fathoms. An additional specimen, from station 
2799 off Panama, has been since received; this is considerably larger 
than the types and has tlle pectorals shorter (somewhat worn at the 
end), scarcely-! length of head. The specimen agrees in other respects, 
with N .. vermlformis, and is probably of the same species. 

Genus 28.-HOPLUNNIS. 

Hoplunnis Kaup, Aale Hamburg. Museum, 19, 1859, (schmidlii.) 
Type: Hoplunnis schmidtii, Kaup. 
Etymology: "01rJ.ov, armature; f5vvt~, vomer; correctly written Hoplyn­

nis. 
This genus contains a single species. 
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ANALYSIS OF THE SPECIES OF HOPLUNNIS. 

a. [Tail about four times as long as rest of body; ey-e 3 in snout; posterior portion 
of vertical fins black.] ( Kaup per Gunther) ••••••. _ •.•.••••••••. SCHMIDTII, 94. 

94. HOPL UNNIS SCHMIDTII. 

Hoplunnis s~hmidtii Kaup, Aale Hamb. Mus., 19, taf. 2, fig. 4, 1859 (Puerto Cabello) 
(fide Giinther); GUnther, VIII, 19, lti70. 

Habitat: Atlantic coast of Central Aa~erica. 
Etymology: A personal name. 
This species is known to us only from Kaup's account as quoted by 

Dr. Gunther 

Genus 29.-MURA!JNESOX. 

Muramesox McClelland, Calcutta Jouru. Nat. Hist., IV, 408, 1843 (cinereus). 
Cynoponticus Costa, }<'anna Napoli Pesci., 1850, tav. 28 (fm·ox=savanna). 
Brachyconger Bleeker, Nederl. Tidsskr. Dierkunde, 11, 23.3, 18o5 (savanna). 
Congresox Gill, Proc. U. S. Nat. Mus., 234, 1890 (talabon). 

Type: Murrenn, cinerea F,orskaJ. 
Etymology: Murmna; esox, pike. 
Thi8 genus contains numerous species, large, conger-like eels, some 

of which are found in all warm seas. They are remarkable for the 
strong armature of the vomer. 

There seems to be no doubt that the group called Cynoponticus and 
Brachyconge'i' is generically identical with the type of Murmnesox, but 
the group called Congresox, from the East Indies, having the vomerine 
teeth acutely conic, is somewhat different, and should perhaps be rec­
ognized as a distinct genus. 

ANALYSIS OF THE AMERICAN SPECIES OF MURlENESOX. 

a. Median teeth on vomer enlarged, compressed, cnltrate; median teeth on side of 
lower jaw also enlarged and compressed or bluntisb. (MUR..ENEsox.) 

b. Middle series of teeth on vomer not distinctly tricuspidate; pectoral rather more 
than half head; vomer with a median row of about 15 very large, strong teeth, 
which are much compressed, the tip angular and directed backwards, and with a 

nick on the posterior edge, thus ~; one or two of thfl anterior teeth only slightly 

tricuspidate; on each side pf the median row on vomer some very small, blunt 
teeth, disappP.aring anteriorly, arranged in one or two rows very close to the me­
dian row; j}tWs with one or two outer rows of small, blunt teeth, next a row of 
rather large, wedj];e-shaped teeth, and then an inner baud of small, conical, blunt 
teeth in two, three, or four series; front of both jaws with groups of canines, 
which are shorter than the pupil of the eye; in old examples the teeth, especially 
those on the vomer, are often so worn that their original form is not at all evi­
dent; head 2 in trunk, 3! in tail; pectoral fin twice in the distance between the 
tip of snout and the base of t,he fin: e.ve 2i in the snout, li in interorbital width, 
3i in cleft of mouth, situated a litt1e behind middle of gape; cleft of mouth 2i­
in the head; gill-opening large, containing the isthrnns twice; d~rsal beginning 
over the gill-openings. Olive brown above, dull wllitish below; dorsal and anal 
light brown with a dark margin; caudal and pectoral fins black .. CoNICEPs, 95. 
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bb. Median series of teeth on vomer distinctly tricuspidate in the young, becoming 

entire with age, with nearly even surface, thus, U; pectoral as long as maxil­

lary, 2t in head; eye 2 in snout, which is 4i in head; dorsal inserted over the 
gill-opening. Brown above, silvery below; dorsal and anal edged with black. 

SAVANNA, 96. 

95. MURlENESOX CONICEPS. 

Murcenesox conicepsJordan & Gilbert, Proc. U.S. Nat. Mus., :348,1881 (Mazatlan); Jor-
dan, Cat. Fish. N. A., 55, 1b85. 

Habitat : Pacific coast of tropical America, Mazatlan to Panama. 
Etymology : Latin, conus, cone; ceps, headed. 
This species is generally common on the Pacific coast of tropical 

America, where it reaches a length of 2 or 3 feet. Our specimens are 
from Mazatlan, Panama, and off the coast of Colombia. 

The species is very close to the next, and the difference in dentition, 
well marked in young examples, seems to be wholly lost in the adult. 

96. MURlENESOX SAVANNA. 

Murcenesox savanna Cuvier, Regue Animal, 1828 (name only) ("La Savanne de 
Martinique"). 

Conger savanna Bennett, Proc. Comm. Zool. Soc., 135, 1831 (fide GUnther) . 
. Muramesox savanna Kaup, Apodes, 117, fig. 74, 1856 (South America); Gunther, VIII, 

47,1870. 
Brachyconger sat•anna Bleeker, Atlas des Murenes Indes Orient., IV, 20, 1864 (generic 

diagnosis). 
Conger brasiliensis Ranzani, Nov. Spec. Pisc. Diss. Prima., IY, 17, tab.l3, fig. 1,1838 

(Brazil). 
Cynoponticus ferox Costa, Fauna Napoli Pesc., tab. 28, 1850 (Naples) (fide GUnther). 
Oongrus curvidens Richardson, Voy. Erebus and Terror, III, 1845 (no habitat); Kaup, 

Apodes, 117, 1856. 
Conger Umbatus Castelnau, Anim. Amer. Sud, 83, pl. 43, fig. 3, 1855 (Rio Janeiro). 

Habitat: West Indian fauna from Cuba to Rio Janeiro; also occa­
sional in the Mediterranean Sea. 

Etymology: From the local name'' Savanne," at Martinique. 
We follow Gunther in referring all the nominal species of Murcenesox 

found in the Atlantic to the synonymy of Murcenesox savanna. The 
specimen examined by us is from Bahia. The variations due to age in 
the form of large teeth on the vomer are very considerable. 

Genus 30.-XENOMYSTAX. 

Xenomystax Gilbert, MSS. (atmrius). 

Type : Xenomystax atrarius Gilbert. 
Etymology: 8sy/)(;, strange; p.uo-raf;, maxilla. 
This genus, which is allied to Murmnesox, is thus described by Dr. 

Gilbert: 
Scaleless; pectorals well developed; vertical fins large, continuous around the 

tail, the rays evident; dorsal beginning before ba&e of pectorals. Gill-slits vertical 
and rat.her wide, the gill membrane continuous below the throat .• Brauchiostegals 
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apparently 11 or 12 in number, long and much curved, continuing around the pos. 
terior and upper edges of the opercles; mouth with wide lateral cleft, not extending 
far beyond eye; maxillaries very wide, not extending far forwards, the clasping 
processes applied to shaft of vomer well behind its head. Teeth all conical, slender, 
and sharp, mostly depressible, those in jaws in wide bands; maxillary with a deep 
lengthwise groove, running the entire length of the bone and dividing the band of 
teeth into two portions; lower jaw much shorter than upper. Posterior nostril a 
Jinear slit, midway between eye and tip of snout; the anterior is a short tube just 
behind the head of vomer; tongue small, with the tip free; lips undeveloped; the 
lateral line conspicuous. 

ANALYSIS OF THE SPECIES OF XENOMYSTAX. 

a. [Snout very long and slender; end of maxillary equidistant from tip of mandible 
and gill-opening; front 0£ orbit over the beginning of last third of gape; long 
slit-like pores on margin of upper jaw, a conspicuous series on mandible and 
preopercle; teeth in jaws in wide bands, mostly depressible; maxillary teeth 
divided by a deep groove running entire length of jaw, those on inner side of 
groove long, close-set, rigid, in single series; mandible with much narrower and 
shallower groove, on the inner edge of which is a single series of very small coni­
cal teeth, directed inwards; tip of mandible enlarged to form a knob which fits 
into a toothless depression just behind bead of vomer, the vom~r extending well 
beyond the tip of lower jaw; teeth on head of vomer and knoL of mandible simi­
lar, slightly larger than those of side of jaw; anterior part of shaft of vomer 
with median series of strong conical teeth, accompanied by smaller lateral series 
and followed by a narrower band of very small conical teeth. Head equal to 
trunk and t of tail; gill-openings broadly lunate, vertical length of slit t of 
snout, interspace t length of slit; pectorals narrow, t snout. Color very dark 
brown; fins black; pores of lateral line white.] (Gilbert) ..••••• ATRARIUs, 97. 

97. XENOMYSTAX ATRARIUS. 

Xenomystax atra1·ius Gilbert, MSS. (off coast of Ecua.dor). 

Habitat: Deep waters of the eastern Pacific. 
Etymology: Atrarius, blackish. 
A single specimen, 18~ inches long, was taken by the Albatross off the 

west coast of Ecuador at about lat. 1° S., long. 81 o W., 401 fathoms. 

Family V.-NETTASTOMID.IE. 

This family, as understood by us, contains a few species of deep-sea 
eels closely allied to the Murrenesocidm in technical characters, but more 
resembling the Nemichthyidm in appearance, form of the beau, and in 
dentition. The family, which is a provisional one, may be thus defined: 

Enchelycephalous eels without pectoral fins, with the tongue not 
free, the po~terior nostrils remote from the lip, the gill-openings small, 
separate, and subinferior, the vent remote from the head, the tail end­
ing in a slender tip or filament, the dorsal and anal fins moderately 
developed, and the jaws produced, slender, and straight, the upper the 
longer, and both, as also the vomer, armed with hands of sharp, close­
set,recurved, subequal teeth. 

Three genera are known, deep-sea fishes with fragile bodies and the 
thin skin charged with black pigment. 
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ANALYSIS OF GENERA OF NETTASTOMID..E. 

a. Dorsal :fin low, beginning nearly above gill-opening. 
b. Nostrils lateral, the posterior slit-like and placed just in front of eye; snont 

without fleshy tip ..........................................•. CHLOPSIS, 31. 
bb. Nostrils nearly superior, the posterior above and in front of eye, the anterior 

at tip of bony portion of snout; bead with numerous mucous pores. 
c. Snout without a fleshy proboscis, the anterior nostrils near its tip. 

NETTASTOMA, 32. 
cc. Snout with a long, slender, fleshy tip or proboscis, at the base of which are 

the anterior nostrils ....•..............•..........•......•... VENEFICA, 33. 

Genus 31.-CHLOPSIS. 

Chlopsis Ra:finesque, Indice Ittiol. Sicil., 58, 1810 (bicolor). 
Saurenchelys Peters, Berliner Monatsberichte, 397, 1864 (cancrivora). 

Type: Chlopsis bicolor Rafinesque. 
Etymology: XJ.67J, a green twig; ~cfJe-;, appearance. 
This genus is based on a single little-known species from the Medi­

terranean to which another has been recently added. It is not very 
different from Nettastornf'l, apparently differing in the position of the 
nostrils. 

ANALYSIS OF THE SPECIES OF CHLOPSIS. 

a. (Head 2t in head and trunk; eye t length of snOllt; upper jaw the longer; ver­
tical fins with a black margin posteriorly; peritoneum silvery.) (Peters, per 
Gunther) ...••. .. ; .•...•••.....•........•••••.••................... BrcoLoR, 98. 

aa. [Head 2i- in head and trunk; eye 3i in snout; bo1ly extremely slender, tapering 
posteriorly to a very narrow tail, which is, however, not filamentous; head long 
and slender, lower jaw shorter than the npper; eye nearly over angle of moutll; 
posterior nostril a long horizontal slit immediately in front of lower margin of 
eye; series of slit-like mucous pores along upper jaw; series of round pores along 
lower jaw; transverse series on occiput; both jaws and vomer with wide bands 
of short, sharp conical teeth, inner series on jaws slightly longer than the other; 
bands on shaft of vomer reaching back to front of posterior nostril; gill-openings 
with their margins much curved, forming! of a circle, their vertical diameter 
nearly equal to that of eye, and more t.han twice the length of the interspace; 
gape 2~ in head; heatl 2i- in head and truitk; body 3! in tail; eye 3i in snout; 
dorsal beginning 1! length of head behind the same. Color dnsky-olive, dotted 
with coarse brown specks everywhere except on under side of head and fins; 
blackish streak on median line of belly ; fins translncen t.] (Gilbert.) 

EQUATORIALIS, 99. 

98. CHLOPSIS BICOLOR. 

Chlopsis bicolor Ra:finesque, Indice Ittiol. Sicil., 59, 1810 (Palermo). 
Saurenohelys cancrivora Peters, Monatsber. Akad. Wiss. Berl., 397, 1864 (Mediter-

ranean) (fide Gunther); Gunther, vrn, 48, 1890 (copied). 

Habitat: Mediterranean Sea. 
Etymology : Latin, two-colored. 
This species is known to us only from the scanty description of 

Peters. The equally scanty description antl poor figure given by Rafin­
esque of his Chlopsis bicolor seems to belong to the same species, and 
we have therefore substituted Rafinesque's name for the preferable 
name given by Peters. 
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99. CHLOPSIS EQUATORIALIS. 

Chlopsis equatorialis Gilbert, MSS. 

Habitat: Deep waters of eastern Pacific. 
Etymology: From the equator. 
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[This species bas not the appearance of a deep-sea eel, though the intestine protruded 
through the anus in the type specimen, as the result of the release of pressure. 
It is described from a single specimen, 14i inches long, taken lJy the Albatross off 
the coast of Ecuador at about lat. 1° S., long. 81° W., in 401 fathoms.] (Gilbert.) 

Genus 32.-NETTASTOMA. 

Nettastoma Ra:finesqne, Caratteri, etc., 66, 1810 (melanurum). 
Hyoprorus Kolliker, Verh. Phys. Med. Ges. Wurzb., IV, 101, 1854 (messinensis= larva 

of melanurum). 

Type : N ettastoma melanurum Rafinesq ue. 
Etymology: Nijrra, duck; 6-rop.a, mouth. 
This genus contains two or three species from the deeper parts of 

both oceans. 
ANALYSIS OF EUROPEAN SPECIES OF NETTASTOMA. 

a. (Cleft of the mouth extending to below the hind margin of eye; dorsal fin com­
mencing immediately behind the gill-openings; tail long, nearly twice as long­
as body; fins with a black margin posteriorly; peritoneum black.) ( Giinther.) 

MELANURUM, 100. 

100. NETTASTOMA MELANURUM. 

(SORCil'tRE.) 

Nettastoma melanurum Ra:finesque, Carat.teri, 66, 1810 (Sicily); Gunther, VIII, 48, 1870 
(Nice); Doderlein, Atti. Ace. Soc. 58,1877 (Palermo); Giglioli, Cat. Anfib. 
e Pesci Ita!., 47, 1880 (Nice, Palermo); Vinciguerra, Ann. Mm~. Civ. St. Nat. 
Genova, 585, 1883; Gunther, Voy. Challenger, XXII, 253, 1887, and of 
European writers generally. 

Murmnophis saga Risso, Ichth. Nice, 370, pl. 10, fig. 39, 1810 (Nice). 
Hyop1·or1ts messinensis Kolliker, Verh. Phys. Med. Gesellschs. Wurzburg, IV, 101, 1854 

(Messina; larval form); Vaillant, Exped. Travailleur et Talisman, 95 / 
(Morocco). • 

? Nettastoma brevirostre Facciola, "Nat. Sicil., VI, 16G, pl. In, f. 3, Sicily,'' 18S7 (fide 
Zoological Record). 

Habitat: Mediterranean Sea. 
Etymology: Mdar:, black; ovpa, tail. 
This species is not rare in the deeper parts of the Mediterranean. 

According to Risso, its flesh has a disagreeable odor. Another species, 
N ettastoma brevirostre Faccioh1, has been described from the Mediter­
ranean, but we have not seen the description. 

Genus 33.-VENEFIOA. 

Venifica Jordan & Davis, gen. nov. (procerum). 

Type : N ettastoma procerum Goode & Bean. 
Etymology: Venefica, sorceress, from the name Sorciere used at Nice 

for N ettastoma melanurum. 
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This genus contains two known species, from the depths of the 
Atlantic and Pacific Oceans. They differ from Nettastoma only in the 
presence of a fleshy tip to the snout. 

ANALYSIS OF SPECIES OF VENEFICA. 

a. [Tail twice as long as head and trunk; body very elongate, compressed, especially 
so posteriorly; head slender, conical; upper jaw projecting an eye's diameter 
beyond the chin; beyond this a slender, fleshy, proboscis-like tip, whose length 
js twice that of the eye; snout a little more than 2 in the head; anal fin begin­
ning at a distance from the snout, equal to 2i- times the length of the head; tail 
twice as long as rest of body4 the head included. Color, dark brownish; peri­
toneum black.] (Goode if Bean.) . .•••..•••••• , ...•••.••.....•..• PRO CERA, 101. 

aa. (Tail a little longer than head and trunk; nasal proboscis a flat, triangular pro­
jection half the length of snout, resembling the snout of the snake "Porte-epee," 
Langctha ensifera; teeth fine, in cardiform bands on jaws and palate; gill-openings 
near together; dorsal inserted nearly over the gill-openings; tail a little more 
than one-half the total length; head 10 in total length. Color, brown or almost 
black.] (Vaillant.) .....••...•.•••..•..••••••••••..••••• •••• PROBOSCIDEA, 102. 

101. VBNEFICA PROCBRA. 

Nettastotna p1·ocm·um Goode & Bean, Bull. Mus. Comp. Zool., x, 5, 224,1883 (Atlantic 
Ocean, lat. 33° 35' to 40° N., long. 76° W.; depth, 178 to 647 fathoms). 
Gunther, Voy. Challenger, xxn, 253, 1887 (copied). 

Habitat: Depths of the Atlantic. 
Etymology : Procerus, elongate. 
This species is known from three specimens obtained by the Albatross 

in the Gulf Stream off' the coast of North Carolina. 

102. VBNBFICA PROBOSCIDEA. 

Nettastoma proboRcideurn Vaillant, Exped. Travailleuret Talisman, 84, 1888 (Morocco). 

Habitat: Deep waters of the Mediterranean. 
Etymology i Latin, having a proboscis. 

, The type of this species is from near Morocco. 

Family VI.-NEMICHTHYIDlE. 
(THE THREAD EELS.) 

This family includes eels with the body attenuate and the 'Jaws very 
slender, needle-like, and more or less recurved at tips. There are no 
scales; the gill-openings are separate or partly confluent; the pectoral 
fins are well developed (in our species, wanting in the East Indian genus 
Gavialiceps), as well as the dorsal and anal, and the nostrils are near 
together, in front of eye, without tube or flap. 

These eels inhabit the deep seas; the species are little known and 
the anatomy has never been studied. Judging from external cha.rac .. 
ters, their nearest relations are with the Nettastomidre, and possibly 
through them with the Murrenesocidre, but the connection of Nettastoma 
with Murrenesox is very questionable. 
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ANALYSIS OF GENERA OF NEMICHTHYIDLE. 

a. Gill-openings partly confluent, rather large; vomerine teeth conspicuously enlarged. 
b. Vomerine teeth lancet-shaped, very close set; jaws moderate, the snout not 

longer than rest of head; vent at a distance behind head about equal to 
postorbital part of head; eye above angle of mouth .... SERRIVOMER, 34. 

bb. Vomerine teeth conical; jaws very long, attenuate; color silvery. 

SPINIVOMER, 35. 
aa. Gill-openings distinctly separate; vomerine teeth moderate; jaws excessively 

attenuate, the upper longer and recurved; tail probably always normally 
with a filiform tip; (truncate in injured specimens; short and band-like 
in translucent larvre). 

c. Vent remote from the head, at a distance behind pectoral more than :5 times 
length of that fin; color black. 

d. Gill-slits very small, inferior, well separated; dorsal commencing above 
vent; (tail truncate); jaws moderate ...•...•.. ____ ........•. CYEMA, 36. 

dd. Gill-slits lateral, vertical, well separated; dorsal commencing above pec­
torals; tail filamentous; jaws long and slender; a single series of poreA 
along lateral line ...•.•...•••..•.•.................... AVOCETTINA, 37. 

cc. Vent at the throat, at a distance behind the head less than length of pectoral; 
anal :fin beginning below middle of pectorals; body very long and slen­
der, most of the dorsal rays very slender, nearly free, appearing like 
slender spines; jaws very slender, not expanded ali tip. 

e. (Tail truncate, the result of mutilation') ; a single row of pores along 
lateral line; color black ...••..........•.............. LABICHTHYS, 313. 

ee. Tail always ending in a long filament; two or three rows of pores along 
lateral line; color dusky silvery, darker below ...•...• NEMICH'l'HYS, 39. 

Genus 34.-SERRIVOMER. 

Serrivomer Gill & Ryder, Proc. U. S. Nat. Mus., 260, 1883 (beani). 

Type : Serrivomer beani Gill & Ryder. 
Etymology: Latin, serra, saw; 1Jomer. 
This genus contains a single specie~, from the deep waters of the 

. A.. tlan tic. 
ANALYSIS OF THE SPECIES OF SERRIVOl\IER. 

a. [Stoutest of the family, with much shorter jaws than any other, and with a very 
formidable vomerine armature; depth of head at vertical from mandibular articu­
lation contained 37 times in the total length; greatest height 29! in total length. J 
(Gill 9" Ryder) .•...•...•......••.•••••••...••••..•••.•••••••••••••• BEANI, 103. 

103. SERRIVOMER BEAN!. 

Serrivornet· beani Gill & Ryder, Proc. U. S. Nat. Mus., 261, 1883 (Atlantic). 

Habitat: Atlantic Ocean (lat. 410 40' 30", long. 65o 28' 30"). 
Etymology : Named for Tarleton H. Bean. 
This species is known from the brief description given by Dr. Gill. 

Genus 35.-SPINIVOMER. 

Spinivomer Gill & Ryder, Proc. U. S. Nat. Mus., 261, 1883 (goodei). 

Type: Spinivomer goodei Gill & Ryder. 
Etymology: Latin, spinus, spine; vomer. 
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This genus contains, so far as known, a single species from the deep 
sea. 

ANALYSI::l 01!' TH:t!; SPECIES OF SPINIVOMER. 

a. [Silvery; recogni:llab1e also from its smaller eye and d6eper mandibles, greatest 
height of body at the branchial regions contained 52 times in total length; rays 
ensheathed in a tongh membrane.] (Gill 9" Ryder) •••••• ---- •••••• GOODEI, 104. 

104. SPI'NIVOMER GOODEI. 

Spinivomer goodei Gill & Ryder, Proc. U.S. Nat. Mus., 261, 1883 (Atlantic). 

Habitat: Atlantic Ocean (lat. 380 19' 26", long. 680 ~0' 20''). 
Etymology: Named for George Brown Goode. 
This species was taken by the .Albatross in the Atlantic. 

Genus 36.-CYEMA. 

Cyema Gunther, Ann. & Mag. Nat. Hist. n, 251, 1878 (atrum). 

Type: Oyema atrum Gunther. 
Etymology: KurjtJ.a. 
The name Oyema is based on a single species apparently allied to 

Nem-ichthys and still more closely to Avocettina, from which it differs in 
the more posterior position of the vent, in the form of the tail, which is 
not surrounded by a fin, and especially in the very small, inferior gill­
slits. The peculiar soft band-like form of the body in Oyema atrum is 
probably not characteristic of the species when adult, the type being 
probably in a larval or leptocephalous stage. 

ANALYSIS OF THE SPECIES OF CYEMA.. 

a. [Dorsal fin commencing nearly opposite the vent; body compressed, soft, and 
short; the depth contained 12 times in the body, the head not iucluded; eye 
minute; upper jaw tapering into a very long, slender beak; teeth on jaws in 
broad bands; gill-openings very small, close together at the lower tmrface of the 
body, immediately in front of base of peetorals, at some distance from angle of 
lower jaw; vent midway between angle of mouth and end of tail; dorsal com­
mencing nearly over vent; pectoral fin well developed, its distance from eye t of 
that from vent. Coloration uniform blacll<.] (Gunther) ..•••• ...•.. Anm M, 105. 

105. CYEMA ATRUM. 

Cyema atrum Gunther, Ann. & Mag. Nat. Hist., n, 251, 1887; Gunther, Voy. Chal­
lenger, xxn, 265, pl. LIV, fig. D (South Pacific, 1500 fathoms; Antarctic 
Ocean, 1800 fathoms); Vaillant, Exped. Travailleur et Talisman, 91, pl. 
8, fig. 4, 1888 (coast of Morocco). 

Habitat: Atlantic a.nd Pacific in deep water. 
Etymology: Latin, ater, black. 
This singular fish is known only from the accounts given by Gunther 

and Vaillant. It seems probable that its peculiar form is due to it~ 
imperfect development, and that it is a larval Nemichthyid. 
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Genui 37.-A VOCETTINA. 

Avocettina Jordan & Davis, gen. nov. (infans). 

Type: Nemichthys infans Gunther. 
Etymology: From Avocetta, the avocet or Reourvirostra. 
This genus is based on a species allied to Nemichthys, but differing 

notably in the position of the Yent. .A second species, imperfectly 
known, is doubtfully assigned to the ~arne group. 

ANALYSIS OF THE SPECIES OF AVOCETTINA, 

a. Eye rather large, contained 2 to 3 times in the distance between eye and pectoral; 
jaws long and filamentous, upper jaw 4 times the length of rest of head; both 
jaws covered with very fine recurvecl teeth; pectoral fin about as long as the 
bead is high; gill-openings a little less than eye; postorbital part of head con­
tained about 4 times in trnnk; dorsal beginning over pectorals, consisting of very 
delicate rays; trunk contained at least 12 times in tail; greatest depth of body 
about equal to head without snout. Color uniform black, jaws lighter. 

INF ANS, 106. 
da. [Eye minute; upper jaws short, scarcely as long as rest of head; trunk longer 

than head; tail with trunk -tr of whole length.] (Vaillant) ••.•.• RICHARD I, 107. 

106. A VOCETTINA INPANS. 

Nemichthys injans Giinther, Ann. and Mag. Nat. Hist., 24, 1878 (mid·Atlantic 2,500 
fathoms); Giintht>r, Voyage Challenger, xxn, 2fJ4, 1884 (mid-Atlantic 
2,500 fathoms; off Pernambuco 500 fathoms; Mona Channel, West Indies, 
814 fathoms). 

Labichthys gilli Bean, Proc. U. S. Nat. Mus., 45,1890 (eastof Prince of Wales Island, 
56° 20' N, 1:)6° 20' W, depth 1,569 fathoms). 

Habitat : Deep waters of Atlantic and Pacific. 
Etymology: Latiu, infans; immature. 
Our description is taken from a specimen collected by Dr. Gilbert on 

the west coast of Alaska. In Dr. Gilbert's opinion, the species called 
gilli is jdentical with infans. 

107- A VOCETTIN A RICHARD I. 

Nemichthys injans Vaillant, Exped. Trav. et Talis., 95, pl.vu, :fig. 1, la, 1888 (Azores). 
Nemichthy,s richanli Vaillant, op. cit., Appendix, 93, 1888. 

Habitat: Deep water off the Azores. 
Etymology: Named forM. Richard. 
This species is known from the account given by Vaillant, based on 

an imperfect specimen. 

Genus 38.-LABIOHTHYS. 

Labichthys Gill & Ryder, Proc. U.S. Nat. Mus., 261, 1883 (oarinatuB). 

Type: Labiohthys carinatus Gill & Ryder. 
Etymology: Aaprj, grip or hold, correlated with Uficr;, forceps; l:xOu<:, 

fish. 
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This genus is based on two species from deep waters of the Atlantic. 
The scanty description does not show any important difference from 
Nemichthys, if we suppose, as is probable, that the truncate tail is the 
result of mutilation. 

ANALYSIS OF THE SPECIES OF LA13ICHTHYS. 

a. [The ridges that bound the median rostral groove converging and forming a carina 
along the median line in vertical from the anterior border of the orbit; greatest 
height 34t in total length. Color black.l ( Gilll}" Ryder.) [Dorsal beginning over 
base of pectoral; vent close behind the pectorals]. (Bean.)_--_ CARINATUS, 108. 

aa. [The ridges that bound the rostral groove not confluent backwards in a carina­
form extension, but ending in a vertical from the orbit; greatest height of l'ody 
36 in a total length. Color black.] (Gill g· Rydm·.) __________ ELONGA'l'US, 109. 

108. LABICHTHYS CARINATUS. 

Labichthys carinatus Gill & Ryder, Proc. U. S. Nat. Mus., 253, 255, 261, ltl83 (At-
lantic). 

Habitat: Atlantic Ocean, lat. 41o 13', long. 65° 33' 30". 
Etymology : Latin, carinatus, keeled. 
This species is known only from the scanty description of Gill & 

Ryder. According to Bean it agrees with Nemichthys in the position 
of its vent. 

109. LABICHTHYS ELONGATUS. 

Labichthys elongatus Gill & Ryder, Proc. U. S. Nat. Mus., 262, 1B83 (Atlantic). 

Habitat: Atlantic Ocean, lat. 39° 22', long. 68° 34' 30". 
Etymology: Latin, elongat~ts, elongate. 
This species is known only from the original diagnosis. The position 

of the vent is not stated. 

Genus 39.-NEMICHTHY8. 

Nemichthys Richardson, Voyage Samarang, 16, 1848 (scolopaceus). 
Leptorhynchus Lowe, Ann. Ma~. Nat. Hist., x, 54, 1852 ( lenchte~tbergi) (preoccupied). 
Belonopsis Brandt, Mem. Ac. St. Petersb., Savans Etrangers, 174, 1854 (leuchten-

bergi). 

Type : N emichthys scolopaceus Richardson. 
Etymology: NijfJ-a, thread; lx.Ou~, fish. 
This genus contains one or two species of long and very slender eels 

living in deep water, though perhaps nearer the surface than the mem­
bers of related genera. 

ANALYSIS 01<' THE AMERICAN SPECIES OF NEMICHTHYS. 

a. (Head comparatively stout, its depth one-seventh its greatest length; eye moder­
ate, less than one-third the length of head without snout; length of pectoral 
slightly less than height of anal. Pale above, belly aud anal fin blackish, the 
color not abruptly changing; back somewhat speckled.)._ ..• ScoLOPACEus, 110. 
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aa. Head slenderer, its depth one-ninth its greatest length ; eye large, one-third the 
head without snout; length of pectoral scarcely greater than height of anal, 
head 12, depth 5~, in total length. Translucent; belly with close-set dark spots; 
its lower edge and anal fin black, the back abruptly white and unspotted. 

A VOCETTA, 111. 

110. NEMICHTHYS SCOLOPACEUS. 

Nemichthys scolopacea Richardson, Voy. Samarang, 25, 1848 (South Atlantic) (fide 
Giinther); Giinther, VIII, 21, 1870 (Madeira); Peters, Monatsber. Akad. 
Wiss., 849, 1876 (New Gniuea); Goode & Bean, Bull. Essex Inst., 26, 1H79 
(George's Bank); Goode, Proc. U. S. Nat. Mus., 485,1880 (south of coast of 
New England); Goode & Bean, Bull. Mus. Comp. Zool., 225, 1883; Jordan 
&. Gilbert, Syn. Fish. N. A., 366, 1883; Giinther, Voy. Challenger., xxn, 
263, 1887 (Madeira). 

Leptorhynchus leuchtenbergii Lowe, Mem. Soc. Sa vans Etrangers, Petersbm·g, 171, 1854 
(Madeira). 

Belo11opsis leuchtenber·gii Brandt, Mem. Soc. Sav. Etr., Petersb., 174, 1854 (with good 
plate) (Madeira). 

Habitat: Deep waters of Atlantic. 
Etymology : Latin, scolopax, snipe. 
This Rpecies is not rare in the North Atlantic, large numbers having 

been taken with the trawl off the coast of New England. 

111. NEMICHTHYS AVOCETTA. 

Nemichthy/J avocetta Jordan & Gilbert, Proc. U. S. Nat. Mus., 409, 1880 (Puget Sound); 
Jordan & Gilbert, Proc. U.S. Nat. Mus., 37, 1881; Bean, ibid., 266 (Puget 
Sound); Jordan & Gilbert, Syn. Fish. N. A., 367, 1883; Gunther, Voy. 
Challenger, xxn, 263, 1887 (copied). 

Hahitat: Pacific coast of United States. 
Et~'mology: From the Avocet (Recurvirostra). 
Of this species a single specimen, 22 inches long, is known. It was 

taken near Seattle on Puget Sound, swimming near the surface. Its 
movements in life were very active. It is not unlikely that this specie'3 
will prove identical wit.h N emichthys scolopaceus, which it greatly re-
sembles. · 

Family VII.-HETEROCONGRID.l:E. 

This group consists of the single genus, Hete'roconger. It appears to 
form a family distinct from the Oongridm, if the naked Enchelycepha­
lous eels are not all to be referred to one family. 

The genus is thus defined by Dr. Gunther: 

ANALYSIS OF GENERA OF HETEROCOXGRIDLE. 

a. Body and especially tail exceedingly elongate, subcylindrical, scaleless; tail com­
pressed; snout obtuse, very short, with the cleft of mouth obliquely asceudmg 
upwards, the lower jaw projecting boyond the upper; mouth small, extending 
to below front margin of the eye; teeth small, acicular, in narrow bauds on 
the jaws and on the vomer; nostrils very small, in front of the eye; gill-openings 
lateral, narrow slits; pectoral none, vertical fins rather low; dorsal commencing 
n.t a short dist!l.nce behind gill·oponing, •••••• ~. • • • • ••••• H:&'l'll;& QON<iER1 36.. 

n. Mis. 27 4...,..........,42 
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Genus 40.-HETEROCONGER. 

Heteroconger Bleeker, Versl. Med. Ak. Wet., Amsterdam, 3iH, 1868 (polyzona). 

Type: Heteroconger polyzona Bleeker. 
Etymology: "Erepo~, different; Conger. 
This singular genus contains two species, one from the East Indies, 

the other from the eastern Atlantic. 

ANALYSIS OF THE SPECIES OF HETERQCONGER. 

a. [Coloration uniform; head 5 in trunk; tail more than twice as long as head and 
trunk; eye small; vertical fins rather indistinct and low.] (Gunther.) 

LON"GISSIMUS, 112. 

112. HETEROCONGER LONGISSIMUS. 

Heteroconger longissimus Gunther, VIII, ~5, 1R70 (Lanzarote, Canary Islands). 

Habitat: Canary Islands. 
Etymology : Latin, excessively long. 
This species is known to us only from G.iinther's description. 

Family VIII.-CONGRID.IE. 

(THE CONGER EELS.) 

This family includes those eels which are scaleless, and have the 
tongue largely free in front. the body moderately elongate, the end of· 
the tail surrounded by a fin, the posterior nostril remote from the upper 
lip and near front of eye, and the pectoral fins well developed. A.ll the 
species are plainly colored, grayish or dusky above, silvery below, and 
the dorsal edged with black. 

The three recognized genera are all represented within the limits of 
this paper. As, however, the osteology of most of the species is un­
known, we can not say whether the Murrenesoc.idce and Echelidre should 
really be separated. from this group, or whether possibly Heteroconger 
should be included in it. Bleeker places all these geuera with Nettastoma 
and Nemichthys, als() in his family of Oongroidei. Gunther approximates 
Conger to Anguilla, while recognizing the allies of Murrenesox, Echelus, 
Heteroconger, and Nemichthys as distinct subfamilies. Nettastoma he 
places with Neoconger and J.1furcenesox. 

A..."'\AL YSIS OF GENERA OF CONGRID1E. 

a. Vomerine teeth uniserial, some of them canine-like ; maxillary teeth biserial; 
dorsal beginning above root of pectoral; cleft of mouth extending beyond mid­
dle of eye; tail very long and slender,· about half longer than rest of body. 

UROCONGER, 41. 
aa. Vomerine teeth in bands, none of them canine-like ; lips thick. 

b. Dorsal fin heginning over the gill-opening; bones of front of head with large 
muciferous cavities; mouth ratbet small; jaws with bands of small teeth, the 
outer not forming a cutting edge; tail from half to two6 thirds of total length. 

0PHISOMA.1 42. 
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bb. Dorsal fin inserted at a point 1Jebind base of pectoral, but nearer pectoral than 
vent; head with. inconspicuous mucous cavities; jaws with au outer series of 
close-set teeth forming a cutting edge; tail about half longer than rest of body. 

Genus 41.-Ul{QCONGER. 

Uroconger Kaup, Apodes, 110, 1856 (lepturus). 

Type : Conger lepturu.~ Richardson. 
Etymology: . Ovpd, tail; Conger. 
This genus contains no American species. 

LEPTOCEPHALUS, 43. 

ANALYSIS OF EUROPEAN l'lPECIES OF UlWCONGER. 

a .. [Vomerine teeth large; two strong canines in front of vomer; lateralline distinct, 
with white points; cleft of month reaching the center of the eye; tail one-half 
longer than rest of body; pectoral fin 2t in head; dorsal commencing over the 
tip of pectoral fin; body stouter th::tn in U1·oconger lepturus. Uniform brown.] 
(Vaillant.) . ____ •.. _ .•. ___ . ____ •... --- . __ .. . . _ ...... _ •.. ____ ••••• VrciNfJS, 113. 

113. UROCONGER VICINUS. 

Uroconger vwt.nns Vaillant, Expe<l. Tmvailleur et Talisman, 86, pl. vr, 1880-83 
(Coast of Souuan, Arguin, Cape Verde Islands). 

Habitat: Deep waters of the eastern .Atlantic. 
Etymology: Latin, vicinus, near (to Uroconger leptu'rus). 
This species is known only from Vaillant's description and figure. 

Genus 42.-0PHISOM.A. 

J Ariosoma Swainson, Nat. Hist. Cla&sn. Fishes, u, 196, 18:39 (no type mentioned). 
Ophisoma Swainson, Nat. Hist. Classn. Fishes, u, 334, 1839 (acuta) not Ophisom.us 

Swainson, 1. c., p. 27i=Mu1·mnoides Lacepede). 
Conger-nw1·ama Kaup,.Apodes, 108, 1856 (balearica). 
Gnathophis Kaup, Aale Ham b. Mus., 1859 (heterognathus). 
Congrontu1'a'na Gunther, VIII, 40, 1870 ( balearica ). . 
Ophisorna Bleeker, Pooy, etc. 

Type: Ophismna acuta Swainson=.i'l[urcena baleariua De la Hoche. 
Etymology: "OqJu;, snake; 6wp.a, bod,r. 
This geuns contains numerous species of small Congers, distinguished 

by the more anterior insertion of the dorsal and ey the greater devel­
opment of the muciferous cavities in the head. The species are very 
closely rel~ted and are therefore not well known. 

The name Ophisoma was ·given by Swainson to two eels, 0. obtusa 
and 0. acuta, which are apparently identical with Conger and Oph,isorna 
balearicunt. The name was retained by Bleeker to the present group 
on the supposition that these eels belonged to the group called Oonger­
rnurama by Kanp. It is therefore questionable whether Congermurcena 
should not be used, and Ophisoma be made a synonym of Conger. .As, 
however, one of the typical species of Ophisoma is a member of this 
genus, and as the name has been restricted to this genus by Bleeker, it 
seems best to use the older name. 
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Ario.,wma, which is still older, we do not adopt l?ecause no species is 
mentioned in connection with it, and the definition is wholly inade­
quate for determination. SwainRon distinguishes it from Anguilla as 
follows : " Spiracle before the base of the pectoral; nostrils simple." 
We can infer its identity with Ophisoma only from the fact that the 
latter takes the place in the systematic synopsis in the latter part of 
the work which .Ariosoma has in the analytical keys. In other words, 
the genus which at first Swainson proposed to call .A riosoma he after­
wards described as Ophisoma. 

The species of this genus are very closely related. Conger punctus 
Jenyns doubtfully referred to this genus by Gunther, is, as elsewhere 
stated, not an eel at all, but a Lycodid (Maynea pu11cta). · We are 
indebted to Dr. Gilbert for a revision of our account of this genus. 

ANALYSIS OF EUROPEAN AND AMERICAN SPECIES OF OPHISOMA. 

a. Vent submedian ; the body and tail about equal in length; upper jaw but little 
projecting; lips thin; head about 6 in total length; the tail a little longer 
than . the head and trunk; eye about equal to snout, 5 in head. Color 
urow.nish or yellowish ; silvery on sides and below; vertical fins with a 
narrow black edge---- .......... ---------------- ...... BALEARICUM, 114. 

aa. Vent anterior in position, the tail much longer than the body. 
b. [Snout comparatively short and heavy, blunt, and broadly rounded, projecting 

but little beyond tip of mandible; tail twice length of body; lips full; 
teeth in mandible in a broad band, those of outer series the largest; max­
illary and vomerine teeth also in broad bands; vomerine patch divided by 
a gTOove into which fits the tip of the mandible; no teeth on shaft of 
vomer; posterior nostril an elliptical slit, on level of upper margin of 
pupil; anterior nostril a round pore near tip of snout; five large mucous 
pores on each side of jaws; gape extending slightly beyond pupil, 2! in 
head; eye moderate, ! in snout, 6 in head; head lt in trunk, 4 in tail; 
pectoralt:! t length of head; origin of dorsal slightly behind hase of pec­
torals. Color dusky above; under side of head and abdomen light, the 
two areas separated by a well-defined line; fins dusky, becoming black 
towards tip of tail, with whitish border; inside of mouth, gill .cavity, and 
peritoneum silvery.] (Gilbert) .. --- . .••••. __ .......... __ MACRURUM, 115. 

bb. Snout long and acute, projecting well beyond tip of mandible. 
c. Tailless than twice length of body. 

*d. Eye large, equaling snout, 5 in head. [Upper lip much swollen and thick­
ened; upper jaw pointed, much projecting beyond lower; tail corsiderably 
longer than the body; dorsal beginning immediately behind the gill-opening. 
Coloration uniform.] ( Giinthe1·.). _ .••.. __ . ___ ... _ .. _. __ . ..•. MYSTAX, 116. 

dd. [Eye small, 2 in snout, St in head, slightly less than length of gill-slit; snout 
long and sharp, the acute tip projecting beyond mandible for t length 
of orbit; teeth villiform; in broacl bands, none of them enlarged, a trans­
verse groove behind head of vomer to receive tip of mandible; posterior 
nostril slit-like, the 'anterior with distjuct membranous tube; !?audibles 
very broad and strong; gape reaching to vertical from. posterior margin 
of pupil, t of head; conspicuous pore just behind angle of mouth; head 

.,. Taken from Steindachner's description, which reads: "The point of the upper 
jaw projects considerably beyond the lower jaw; the angle of the mouth lies in a 
vertical direction from the middle of the eye; the eyes of unusual size, their diameter 
equaling the snout or contained 5 tiweo in the head,'' etc, 
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mouth and stronger teeth, and is probably identical with impressus. 
Congromurmna mellis,.;;ii Gunther seems to belong here rather than under 
the synouymy of mystax, where it is placed by Dr. Steindachner. Conger 
opisthophthalmus and Conge·r microstomus seem to be the same, and speci­
mens recently obtained by Dr. Gilbert from the Galapagos Islands seem 
referable to this species. Should the American species prove different; 
it will stand as Ophisoma opisthophthalmus 

115. OPHISOMA MACRURUM. 

Ophismna macrurum Gilbert, MSS. (Gulf of California). 

Habitat: Gulf of California. 
Etymology: jJaxp6~, long; oupa, tail. 
One specimen, 9~ inches long, was obtained by Dr. Gilbert in the Gulf 

of California. 

116. OPHISOMA MYSTAX. 

Murmna mystax De La Roche, Ann. Mus., 328, fig. 10, 1809 (Barcelona) (fide Giiuther). 
Conger mystax Risso, Eur. Mer., III, 203, 1826. 
Congermunena rnystax Kaup, Apodes , 110, 18!16 (copied). 
Congromur·mna rnystax Giiuther, VIII, 4~, 1870; Steindachner, Ich. Beitrage, xu, 2, 

· 1882 (Spalato ). 
Echelus nebulosus Rafinesque, Caratteri, 64, 1810 (Sicily). 

Habitat: Mediterranean Sea and eastern Atlantic. 
Etymology: M{)(rra~, upper lip; the original type having a thick and 

swollen upper lip. 
This species is known to us only from descriptions. According to 

Steindachner, Oongromurmna melUssii is identical with Conger mystax 
of De La Roc'!:le. The differences between mystax and balearicum, how­
ever, seem ~o lie in the swollen lips, the greatly projecting upper jaw, 
and the longer tail of the former, and in these respects mellissii wholly 
agrees with balearicum. · 

117. OPHISOMA PRORIGERUM. 

Ophisoma pt·origerurn Gilbert, MSS. (Panama; Ecuador). [Two specimens: one lOt 
inches long from off the coast of Ecuador; the other from the Bay of Pan­
ama.] (Gilbert.) 

Habitat:. Pacific coast of tropical America. 
Etymology: Prora, prow; gero, I bear. 

118. OPHISOMA NITENS. 

Ophisom.a nitens Jordan & Bollman, Proc. U. S. Nat. Mus., 153, 1890 (off Bay of 
Panama, 8° 47' N., 79° 29' 30'' W., in 14 fathoms). 

Habitat: Pacific coast of tropica~ America. 
Etymology: Latin, nitens, shining. 
This species is known from one specimen dredged by the Albatross at 

station 2801, off Panama. 
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Genus 43.-LEPTOCEPHALUS. 

(a) ADULT FORMS. 

Echelus Rafinesque, Caratteri, etc., 63, UHO (includes species of Congtrr, Opkisoma, 
and Myrus; restricted by Bleeker to Myrus). 

Echelus Jordan, Manual Vert., ed. v, 90, 1888 (conger) (not Echelus Ra:fi.nesque aM 
restricted by Bleeker). 

Conger Cuvier, Regne Animal, ed. n, 1827 (conger). 
Congrus Richardson, Voyage Erebus and Terror, 1844, 107 (conger). 
Conger Bleeker, Giinther, etc. (.::onger). 

(b) LARVAL FORMS. 

Leptocephalus Gmelin, Syst. Nat., 1150, 1788 (Morrissi: a larval form, prob~bly 
of Conger conger); R\sso, Europe Meridionale, 201, 1826. 

Oxyurus Rafinesque, Caratteri, 19, 1810 (vermiformis, a larva). 
Helmictis Rafinesque, Indice d'lttio1ogia Siciliana, 62, 1810 (punctatus) a larva. 
Helmichthys Costa, Fauna Napoli, Pesci (diaphanus). 
?? Leptocephalichthys Bleeker, Act. Soc. Sci. Ind. Veerl., 1, Manado., 69 (hypselo­

soma). 
'If Diaphanichthys Peters, Monatsber. Ak. Wiss. Berl., 399, 18M (b1·evicaudus). 

Type: M urmna conger L. 
Etymology: A~7l'Ta~, slender; xeq;aJ..7j, head. 
This genus contains the well·known and widdJ distributed Conger 

eel and three or four closely related species. The earliest generic name 
used for members of the group is that of Leptocephalus, based on a curi­
ous, elongate, transparent, band-like creature with minute head and 
very small mouth, found in the waters of Europe, and known as Lep­
tocephalus morrissi. This has been shown by Gill and Gunther to be 
the young and larval form of Conger congM·. A number of genera and 
species of the supposed family of Leptocephalidm have been described, 
but there is no doubt that all of them are larvre, some of eels as Oonger 
and Nettastoma, others of Isospondylous fishes, as Albula, Elops, Alepo· 
cephal'lts, Stomias, Fierasfer. Whether these forms· are normal young 
or individuals abnormally arrested in development is not certain. Dr. 
Gunther inclines to the latter opinion, but the observations of Dr. 
Gilbert on the leptocephalous forms of Albula, Elops, and Conger seem 
to point to the former conclusion. For a full discussion of these larval 
forms see Gunther, VIII, 136. 

Although as the name Leptoctphalus has been associ41ted for more than 
a century with these larval forms it is a decided inconvenience to ac­
cord to it precedence as a generic name over Conger. The strict law 
of priority, however, demands its retention, and the tendency among 
systematic zoOlogists is to recognize as few exceptions as may be to this 
rule. 

The fish described by Jenyns from Tierra, del Fuego under the name of 
Oongerpunctus (Voyage of the Beagle, Fishes, 143, 1842), and doubtfully 
referred by Giintller to Oongromurmna ( Ophisoma) is not an eel at all, but 
belongs to the Lycodidm and h; apparently identical with Maynea pata­
gonica (Cunning·ham). It may stand as Maynea puncta. 
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ANALYSIS OF THE AiVIERICAN SPECIES OF LEPTOCEPHALUS. 

a. [Dorsal beginning the length of pectoral behind the extremity of that fin. Uni­
form brown; \'"ertical fins with black edge.] (Gunther)._._ .. MuLTIDENS, 119. 

aa. Dorsal beginning opposite to or just behind the tip of the pectoral; eye It in snout, 
5 to 6 in head; snout :3t to 4-l in head; gape extending nearly or quite to pos­
terior margin of eye; head 1! to 1-9- in trunk; tail longer than rest of body; pec­
torals 3t in head; upper lip full, with conspicuous pores. Ashy gray or black­
ish; vertical fins with a black margin; body sometimes (var. niger) entirely 
black ....... __ ... __ ... ____ ........ _ . ____ .. ____ .. _ .. _- - _________ .CONGER, 120. 

aaa. Dorsal fin beginning '' ove the middle of pectorals; eye as long as snout, 4i in 
head; gape ext~:- . .:t; ';o beyond t'h ",,. i:ldle of the eye; head l i- to 1! in trunk; 
tail longer than re~'u 'of body ; pect~rals 3 to 3:! in head. Brown, vertical fins 
with a broad black margin, which is again edged with white; the dorsal black 
:tnteriorly for-fits depth._-----.----- ------ ------.---- .CAUDILIMBATUS, 1'21. 

119. LEPTOCEPHALUS MULTIDENS. 

Conge?" multidens Castelnau, Anim. Amer. Sud, 84, pl. 44, fig. 1, 1855 (Rio Janeiro); 
Kaup, Apodes, 114, 1856 (copied); Gunther, VIII, 40, 1870 (copied). 

Conger bmsiliensis Kaup, Apodes, 115, 1856 (Brazil) (not of Ranzani). 

Habitat: Coast of Brazil. 
Etymology: Latin, rnultus, many; dens, tooth. 
This species is known to us only through descriptions. 

120. LEPTOCEPHALUS CONGER. 

(THE COMMON CONGER; CONGER EEL. ) 

(a) ADULT _FORMS. • 

Murama supremo margine pinnce do1·salis nigro Artedi,Synon. ,40, 2, 1738 (Mediterranean). 
Mm·cena conger Linnreus, Syst. Nat., ed. x., 245 (basedonArtedi, and of the early copy-

ists). 
Conger conger Jordan, Proc. U.S. Nat. Mus., 370,1885 (.Havana). 
Mu,rcena nigra Risso, Jell. Nice, 93, 1H10, (Nice). 
Conger niger Risso, Eur. Mer., 201, 18~6 (black variety) (Nice). 
Conger vulgaris Cuvier, Regne Animal, ed. II, 1827; Gunther, VIII, 38, 1870, and of Euro-

pean writers generally. 
Anguilla oceanica Mitchill, J onr. A cad. Nat. Sci. Phila., 407, 1818. 
Conger verus Risso, Eur. Mer., III, 201,1826 (Nice). · 
Ophisoma obtusa Swainsou, Fish., Rep., and Amph., II, 395,1839 (Sicily). 
Conge1· orbignyanus Valenciennes, D'Orbigny, Voy. Am. Merid., Poiss., pl. 12, 1 (South 

America); Kaup, Apodes, 115, 1856 (copied). 
Conger 1"u.be&cens Ranzani, De Novis Spec. Pisc. Diss. Prima, 1838,19, tab. v, fig. 5 (Med-

iterranean Sea,). . 
Cong~;r occidental·is DeKay, Fishes, N.Y., 314, pl. 53, fig. 172,1842 (New York). 
Congrus leucophams Richar~son, Voy. Ereb. and Terror, Fish., 108,1844 (fide Gunther.) 
Conger verreauxi Kaup, Apodes, 115,1856 (no habitat). 
Conge1· oceanicus Gill, Cat. Fishes E. C. N. A., 1871, and of several American authors. 
Congm· esculentus Poey, Meinorias, II, 346,1860 (C~ba). 

(b) LARVAL FORMS (Leptocephalus). 

The following list includes most of the larval Congers and other eels 
described under the name of Leptocephalus. Probably none are valid 
species, but only .a few have been positively identified: 
Leptocephalus morrissi Gmelin, Syst. Nat., 1150, 17S8 (Holyhead, England); Gunther, 

VIII, 139, 1870 (a true Conger). 
Ophidiunt pellucidum Couch, Lond. Mag. Nat. Hist., v, 313, 742 (England) (Conger). 
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Lepidopuspellucidus Risso1 Ichthy. Nice, 152, pl. 5, fig. 19, HHO (Nice). 
Leptocephalus spallanzani Risso, Eur. Merid., III, 205, 1826 (Mediterranean). 
Leptocephalus gussoni Cocco, Isis., 1340, 1831 (Mediterranean). 
Leptocephalus candidissimus Costa, Faun. Nap. Pesci, C. tab. (Kaples 
Leptocephalus bibronii Kaup, Apodes, 149, fig. 12, 1856. 
Leptocephalus gegenbauri Kaup, Apodes, 149, fig. 11, 1856 (Messina). 
Leptocephalus kollikeri Kaup, Apodes, 148, fig. 10, 1856 (Messina). 
Leptocr1phalus longi1·ostris Kaup, Apodes, 150, fig. 14, 1856 (Messina). 
Leptocephalus punctatus Kanp, Apodes, 148, fig. 8, 1856 (Nice). 
Leptocephalus brevirostris Kaup, Apodes, 150, fig. 15, 1856 fMessina). 
Helrniohthys diaphanus Costa, Faun. Nallel Pesc., tab.' Nanl~s). 
Leptocephalus gracilis Storer, Mem. ,!.~.r1.c., n, 524 (M<. _..:;.llh~etts). 
Leptocephal·us diaphanu~; Kaup, Apodes, 148, fig, 9, 1856 (Messina). 
Leptocephalus yar:relli Kaup, Apodes, 149, fig. 13, 1856 (Messina). 
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Leptocephalus hceckeli Kaup, "Ann. and Mag. Nat. Hist., VI, 270, pl. 3, fig. B, 1860'Z 
(Messina). 

Leptocephalus ·rnultimaculatus Steindachner, Ich. Notiz, IX, 27, 1869 (Peru). 
Leptocephalus perttanus Steindachner, I. c., 21; (Peru). 
Leptocephalus affinis Facciola, Atti. Soc. Tosc., 4, fig. 1, 181;4 (Straits of Messina). 
Leptocephalus inornatus, I. c., p. 5, fig. 2. 
Leptocephalus sicanus, l. c., p. 5, fig. 3. 
Leptocephalus borelli, I. c., p. 6, fig. 4. 
Leptocephalus incequalis, 1. c., p. 7, fig. 5. 
Leptocephal·us maurolici, 1. c., p. 7, fig. 6. 
LeptocephaLus guttu1·osus, I. c., p. 8, fig. 7. 
Leptocephalus peloritanus, 1. c., p. 9, fig. 8. 
Leptocephalus zancleus, I. c., p. 9, fig. 9. 
Leptocephalus tenui1·ostris, I. c., p. 10, fig. 10. 
Leptocephalus prestandrece, I. c., p. 10, fig. 11. 
Leptocephalus esopas, 1. c., p. 11, fig. 12. 
Leptocephalus oxyrhynchu.s Bellotti, Atti. Soc. !tal., XXVI, 177, 1884 (Messina). 
Leptocephalus polleni Facciola, Atti. Soc. Mod. Mem., I, 119, fig.l. 1889 (Sea of Messina). 
Lvptocephalus lalandii, 1. c., 120, fig. 2. 

Habitat: Atlantic Ocean on both coasts from Cape Cod to Brazil, 
also in the Western Pacific, but not found on the Pacific coast of North 
or South America. 

Etymology : Latin, Conger, the ancient name. 
The Conger eel is generally common in the warmer parts of the 

Atlantic and its islands. Our specimens are from Naples, Palermo, 
Paris~ Havana, and Charleston. The young example in the National 
Museum from Cape San Lucas, assigned to this species by Jordan and 
Gilbert (Proc. U.S. Nat. Mus., 378, 1882), belongs to Ophisoma baleari­
cum. Of the forms called Leptocephalus only three (L. gracilis Storer, 
from Massachusetts, and L. multimaculatus and L. peruanus Steindach­
ner, from Peru) have been described from American waters. 

Leptocephalus g1•acilis is doubtless (like L. moYrissi) a young Conger. 
L. multimaculatus from Peru, a slender form with a sharp nose, we are 
unable to recognize from the description, as also the deep-bodied and 
band·shaped Leptocephalus peruanus. We refer to these species for the 
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sakA of completeness, but as larval forms of unknown species they 
should have no place in systematic lists. 

A number of specimens before us, from Palermo, labeled by Dr. Dod­
erlein Leptocephalus punctatus, seem to be the young of the Conger. 

121. LEPTOCEPHALUS CAUDILIMBATUS. 

Echelus caudilimbatus Poey, Repertorio, 11, 249, 1867 (Cuba). Poey, Ann. N. Y. 
A cad. Nat. Hist., 322, 1870. 

Ophisoma caudilimbatus Poey, Synopsis, 424,1867 (Cuba). 
Conger caudilimbatus Poey, Enumeratio, 152, 1875 (Cuba). 
Conger macrops Gunther, 40, 1870 (Madeira; Bahama Islands). 
Conger caudicttla Bean, Proc. U.S. Nat. Mus., 435,1882 (Pensacola); Jordan & Gilbert, 

ibid, 262 (Pensacola); Jordan &Gilbert, Syn. Fish. N. A., 900, 1883. 

Habitat: Tropical Atlantic, Pensacola to Madeira. 
Etymology : Latin, oauda, tail; li-mbatus, margined. 
Of this species we have examined several examples, identical with 

the type of 0. ca'ltdicula, from the Snapper Banks of Pensacola. We 
do not see that these differ in any important respect from the descrip­
tions of macrops and caudili-mbatus and refer all to one species. 

Family IX.-ANGUILLIJ?LE. 
(THE TRUE EELS.) 

The true eels or Anguillidm are characterized by their scaly skin in 
connection with a conical head and a general resemblance to the Oon­
gridce. The group is thus diagnosed by Dr. Gill: 

Enchelycephalous Apodals with conicat head, well-developed opercular appara­
tus, lateral maxillines, cardiform teeth, distinct tougue, vertical lateral branchial 
apertures, continuous vertical fins with the dorsal far from the head, pectorals well 
developed, scaly skin, and nearly perfect branchial skeleton. 

The Anguillidm approach more nearly than most of the other eels to 
the type of the true fishes. In one respect, that of the minute ova and 
concealed generation, however, they differ widely from these. The 
single genus of living Anguillidm is widely diffu~ed in temperate and 
tropical waters. Unlike the other eels the Anguillidm freely ascend 
the rivers, descending to the sea for purposes of reproduction. 

Al.~AL YSIS OF GENERA OF ANGUILLID£. 

a. Dorsal fin inserted well behind base of pectorals; shoulder girdle well developed; 
lower jaw projecting ...•.••.••..••••••..............•.....•..... ANGUILLA, 44. 

Genus 44.-ANGTJILLA. 

Anguilla" Thunberg, Nouv. Mem., Stockholm, about 1795" (reference unverified). 
Anguilla Shaw, General Zoology, IV, 15, lti04 (Anguilla). 
Terpolepis "McClelland," (fide Day). 
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Murrena Bleeker, Poey, etc. (taking as type Murcena anguilla, the first species men­
tioned by Artedi under Mu1·cena). 

Anguilla Kaup, Gunther, Gill, and of authors generally. 

Type : M urcena anguilla L. 
Etymology: Anguilla ('' Erxdm;), the original name of the eel. 
This genus is widely distributed through the waters of the North . 

Temperate and Torrid Zone, being only absent in the Eastern Pacific. 
Unlike the other eels, its species freely enter fresh waters, and they are 
subject to great variations in form, size, and color, which have given 
rise to a host of nominal species. 

ANALYSIS OF AMERICAN AND EUROPE.AJ.~ SPECIES OF ANGUILLA. 

a. Distance between origin of dorsal and vent~· to 1i in head; pectoral3 to 3t in head; 
head 2t to 2} in trunk; upper jaw 3! to 4i in head. Yellow, brown, or black, 
underparts paler ...................•..•••...................... ANGUILLA. 122. 

aa. Distance between origin of dorsal and vent 1 ·~ to 2 in head; pectoral 2i to 3f in 
head; head 2 to 2t in trunk; body more robust and trunk slightly shorter than 
in anguilla, otherwise similar ............••............••....•• CHRYSYPA, 123. 

122. ANGUILLA ANGUILLA. 

(THE COMMON EEL.) 

Murcena unicolor maxilla inferiM·e longiore Artedi, Genera Pisc., 24, 1738. 
Murcena anguilla Linnreus, Syst. Nat., ed. x, 245, 1758 (after Artedi). 
Ang1tilla vulga1·is Shaw, Gen. Zool., rv, 15, pl. 1, 1804 (after Liunreus). 
Anguilla vulgm·is mm·ina Rafiuesque, Indice, 38, 1810 (Sicily). 
Anguilla vulgaris fluviatilis Rafine~:~qne, 1. c. (Sicily). 
Anguilla jhwiatilis Heckel & Kuer, Susswasserfische, :n9, 1858 (Dalmatia) (fide Gun-

ther). 
Anguilla acuti1·ost1·is Risso, Eur. Mer., III, 198, 1826 (Nice). 
Ang1tilla vulgaris actttirost1·is Doderlein, Atti. Ace. Soc., 58, 1879. 
Anguilla 1nediorostris Ris~:~o, Eur. Mer., III, 198, 1826. 
Anguilla vulgm·is medim·ost1·is Reguis, Bull. Soc. d'.f'!tudes, 126, 1~81 (Provence). 
Murcena eurhina Ekstrom, Fisch. Morko, 142, 1835 (fide Gunther). 
Murcena platy1·hina Ekstrom, Fisch. Morko, 142, 1835 (fide Gunther). 
Anguilla canariensis Valenciennes, in Webb & Berthelot, lies Canar., Poiss., 88, pl. 20, 

fig. 1, 1838. 
Anguilla platyrhynchus Costa, Fauna Napoli, Pesc., tab. 58 and 60: fig. 3, 1840 (fide 

Giintber). 
Anguilla septembrina Bonaparte, Cat. Pesc. Eur., 38, 1846 (Central Italy). 
Anguilla cloacina Bonaparte, 1. c. (southern Europe). 
Anguilla callensis Guichenot, Explor. Alger., Poif>s., III, pl. 7, fig. 1.1850 (Calle, Algiers.) 
Angttilla migratm·ia Kroyer, Danmark's Fiske, III, 616, 1853 (fide Gunther). 
Anguilla kieneri Kaup, Apodes, 32, fig. 15, 1856. 
Anguilla vulgal'is kieneri Reguis, Bull. Soc. d'Etudes, 126, 1881 (Provence). 
Anguilla cuvieri Kaup, Apodes, 33, 1656. 
Angutlla bibroni Kaup, Apodes, 33, fig. 16, 1856 (Sicily). 
Angttilla savignyi Kaup, Apodes, 34, 1856 (Naples). 
Anguilla capitone Kanp, Apodes, 34, fig. 17, 1856 (Naples). 
Anguilla vulgm·is capitone Doderlein, Att. Ace. Soc., 58. 
Angttilla ma1·ina Kanp, A;:)Qdes, 35, fig. 18, 1856 (Naples). 
Anguilla ntelanochir Kaup, Apodes, 35, fig. 19, 1856 (Tiber). 
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Anguilla rna1·ginata Kaup, Apodes, 36, :fig. 20, 1856 (Valentia}. 
Anguilla microptera Kaup, Apodes, 36, :fig. 21, 1856 (Bay of Algesirus). 
Anguilla ancidda Kaup, Apodes, 37, fig. 22, 1856 (Sicily). 
Anguilla alti1·ostris Kaup, Apodes, 37, :fig. 24, 1856 (Seine). 
Anguilla platycephala Kaup, Apodes, 38, fig. 25, 1856 (Baillon). 
Angu.illa latiTostris Kaup, Apodes, :38, fig. 26, 1856 (L'Orient). 
Anguilla vulgaris lati1·ost1·is Reguis, Bull. Soc. d'EtudeR, 126, 1881 (Provence). 
Anguilla nilotica Kaup, Apodes, 40, fig. 28, 1856 (Nile River). 
Anguilla mgyptica, Kaup, Apodes, 40, 1856 (Nile). 
Anguilla eu1·ystorna Heckel & Kner, Siisswasserfische, :~25, 1858 (Dalmatica) (fide 

Giinther). 
Anguilla hibe1·nica Couch, Brit. Fish., IV, 32t;, pl. 235, 1865 (fide Gunther). 
AnguWa v·ulga1·is platirostris Doderlein, Att. Ace. Soc., 58, Ul79. 
Anguilla vulgaris oblongirostris Reguis, Bull. Soc. d'Etudes, 126, 1881 (Provence). 

Habitat: Coast of Europe and Northern Africa (not found north of 
lat. 640 30', nor in the Danube River, Black and Caspian Seas), Azores, 
Canary, and Cape Verde Islands. Perhaps also in the East Indies. 

Etymology : Anguilla, eel. 
We have regarded all the nominal species of Anguilla from Europe 

as identical, as no reliable specific differences have yet been indicated 
among them. We exclude Asiatic. references, as we have had no satis­
factory material for comparison, and other· forms may exist. The eel 
is excessively common in southern Europe. We have specimens from 
Athens, Venice, Palermo, and Paris. 

1.23. ANGUILLA CHRYSYPA. 

(THE AMERICAN EEL.) 

M'u1·mna ang·uilla Schopf, Beobacht. Naturforscher, vu, 138, 1788 (New York) (fide 
Gunther) (not of L) . 

.Anguilla vulga1·is Mitchill, Trans. Lit. & Phil. Soc., 360, 1814 (not of Shaw). 
Anguilla chrysypa Rafinesque, Amer. Mont. Mag. & Crit. Rev.,120,1t;17 (Lake George; 

Hudson River; Lake Champlain) . 
.dnguilla blephum Rafinesque, 1. c., 120,1817 (Long Island). 
Anguilla laticauda Rafinesque, Amer. Monthly Mag. & Crit. Rev., 445 (Ohio River). 
Anguilla atmTinta Rafinesque, Ichthyologia Ohiensis, 78, 1820 (Ohio River). 
Anguilla xanthomelas Ratinesque, Ich. Ohiensis, 78, 1820 (Ohio River). 
Anguilla lutea Rafi.nesque, Ich. Ohiensis, 78, 1820 (Ohio River). 
Murmna rostrataLe Sueur, Jour. Acad. Nat. Sci. Phil., 1821, 81 (Cayuga Lake). 
Anguilla rostmta DeKay, Fish. N.Y., 312,1842 (Cayuga and ~eneca Lakes). 
Anguilla anguilla Tostrata Meek, Bull. U.S. Pish. Com., 430, 1883. 
Mu:rmna bostoniensis LeSueur, Journ. Acad. Nat. Sci. Phil., 1821, 81. 
.Anguilla bostoniensis DeKay, Fishes N~ Y., 313, 1842 (northern coast). 
Murm'Jta serperitina LeSueur, Journ. Acad. Nat. Sci. Phil., 82, 182~ (Newport, R.I.). 
Anguilla seTpentina Storer, Syn. Fish. N. A., 486, Ul45. 
M1trmna nwm·ocephala Le Sueur, Jonrn. Acad. Nat. Sci. Phil., 82, 1821 (Saratoga, 

N.Y.). 
Anguilla macrocephala DeKay, l<'ishes N. Y., 313, 1842. 
Anguilla tenuirostris DeKay, Pishes N. Y., 310, 1842. 
Murmna m·gentea, LeSueur, Jonrn. Acad. Nat. Sci. Phil., 82, 1821 (Boston Bay). 
Anguilla a1·gentea DeKay, Pishes N.Y., 313, 1842 (northern coast). 
Anguilla novmorleanensis Kaup, Apodes, 43, fig. 33, Ul5G (New Orleans, La.) 
.&nguilla p ·unctatissima Kaup, Apodes, 44, 1856 (Niagara). 
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Anguilla cubana Kaup, Apodes, 44, 1856 (Cuba). 
Murama cnbana Poey, Syn., 421, 1868 (Havana). 
Anguilla novreterrce Kaup, Apodes, 45, fig. 35, 1856 (Newfoundland). 
Anguilla texana Kaup, Apodes, 45, fig: 36, 1856 (Texas). 
Anguilla wabashensis Kaup, Apodes, 46, 1856 (Wabash River). 
Ang·uilla tyrannus Girard, U.S. and Mex. Bound. Surv., 75, 18b9 (Rio Grande). 

Habitat: Atlantic coast from Maine to Mexico, and throughout the 
West Indies; also, ascending all rivers east of the Rocky Mountains 
and South of Canada. 

Etymology: Xpuffo~, gold; Jrro, below. 
Among· the multitudes of American eels examined by us we have 

been unable to detect specific difi'erences. As all these specimens difi'er 
in a slight degree from any we have seen from Europe, we may provis­
ionally recognize the American form under its oldest name, Arig~tilla 
chrysypa, as a distinct species. As these differences are ~light, it is not 
unlikely that intermediate forms may occur, in which case the Ameri­
can form may stand as var. chrysypa. Dr. Bean records in the "Nine­
teenth Report of the Commission of Fisheries of New York, page 280," 
:five io.dividuals from Great South Bay, Long Island, which he thinks 
may represent Anguilla argentea Le Sueur. These specimens are de­
scribed as having ·'large eyes, short snout, and long pectoral :fins as 
compared with the common form, silvery gray above with a clear satiny 
.white abdomen separated from the color above by the lateral line." 
These specimens are very interesting because they were found ''to be 
males with the generative glands so well developed as to leave no doubt 
concerning the sex." 

Family X.-SIMENCHELYIDl:E. 

This family contains a single species, a deep-sea parasitic eel, having 
the general characters of Anguilla, but with the form of the head strik­
ingly difi'erent. The following diagnosis is given by Dr. Gill: 

Apodal fishes with a blunt snout, transverse, anterior mouth, massive jaws with 
an acrodont dentition, an1l inferior longitudinal branchial slits moderately far apart 
from each other: 

The skin has the peculiar rudimentary scales of Anguilla; the teeth 
are blunt, uniserial, on the edge of the jaws only, and there are no lips. 

Genus 45.-SIMENCHELYS. 

Simenchelys Gill in Goode & Bean, Bull. Essex Inst., 27, 1879 (parasiticu8). 
Conchognathus Collett, Bull. Soc. Zool. France, 122, 1889 (grimaldii). 

Type : Simenchelys parasiticus Gill. 
Etymology: l:cp.O~, snub-nosed; erxdu<;, eel. 
This genus contains a single species from the Atlantic. 
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ANALYSIS OF SPECIES OF SIMENCHELYS. 

a . Anterior profile of head bluntly rounded; angle of mouth at a point half-way be­
tween the tip of snout and anterior edge of eye; body stout, the depth at vent 
about equal to length of head; dorsal beginning about a hPad's length behind 
gill-openings ; eye 1 t to ~ in snout ; pectoral 2t in head ; head 4!- to 4! in trunk; 
tail a head~s length longer than head and trunk; color brown, nearly plain. 

P ARASITICUS, 124. 

124. SIMENCHELYS PARASITICOS. 

Simenchelys parasiticus Gill (Mss.) in Goode & Bean, Bull. Essex Just., 27, 1879 
(Newfoundland Banks); Bean, Proc. U. S. Nat. Mus., 113, 1880 (a list of 
localities); Goode, ibid, 485; Jordan & Gilbert, Syn. Fish N. A., 363, 1883; 
Giinther, Voy. Challenger, XXII~ 252,1887. 

Conchognathus grimaldii Collett, Bull. Soc. Zool. France, 122, 1889 (Azores Islands}. 

Habitat: Deep waters of the Atlantic. 
Etymology : Latin, parasitic. 
This singular eel is occasionally taken in the North Atlantic, where 

it burrows into the flesh of the halibut (Hippoglossus hippoJlossus). 
Our specimen is from the Grand Banks of Newfoundland. 

Family XI.-IL YOPHIDIDlE. 

This family contains a single species with characters intermediate 
between the Simenchelyidm and the Synaphobranchidm, combining the 
general physiognomy of Synaphobranchus with the separate gill·slits 
and long-bowed branchiostegal rays of Simenchelyidm (Gilbert). 

Genus 46.-ILYOPHIS. 

Ilyophis Gilbert, MSS. 

This genus is thus described by Dr. Gilbert: 

Body scaly; pectorals well developed; lateral line prominent; gill·slits horizon­
tal, inferior, well separated ; nostrils lateral, the posterior immediately in front of the 
eye, the anterior with a short tube, near tip of snout. Maxillaries as in Synapho­
branchus j the clamping processes cloBely appressed to the side of the vomer behind 
its head; lower jaw strong, apparently with · the coronoid process well developed; 
SerieS Of tPeth On head and Shaft Of VOmer COntinUOUS; UO lips j tongue little developed, 
with narrow free margin; branchiostegal rays 15 in number (as determined without 
dissection), uot shortened, .some of them curved around and above the opercle. Dor­
sal, anal, and caudal confluent, rather high, the rays clearly visible through the skin; 
dors.al beginning well forward, its origin imnediately behind the base of pectorals; 
origin of anal near end of anterior third of body. 

Type: Ilyophis brunneus Gilbert. 
Etymology~ 'D.u~, ooze; 15qn~, snake. 
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ANALYSIS OF THE SPECIES OF ILYOPHIS. 

a. [Body narrow, compressed throughout; snout and jaws slender; gape one-half 
length of head, extending beyond the eye for a distance less than the dia.meter of 
the latter; maxillary teeth small, bluntly conic, in narrow band; teeth on vomer · 
large, conic, those on shaft of vomer in single row; teeth in mandible in narrow 
band, th0se on the inner series enlarged and retrorse though less than half tbe 
size of the vomerine teeth; front of pupil over end of second third of length of 
jaw; gill-slits narrow, inferior, horizontal, crescent-shaped, about equaling hori­
zontal diameter of eye, their lower (anterior) ends separated by a distance equal 
to their own length, their upper (posterior) ends by lt times that. distance; head 
2 in trunk; head and trunk 33; in total length; pectorals small, 6 in head, rays evi­
dent; scales very fine, arranged in groups at right angles to one another; lateral 
line running high anteriorly, its pores white and conspicuous. Color brown, the 
fins, lower side of head, and branchial regions darker.l (Gilbert.) 

125. IL YOPHIS BRUNNEUS. 

Ilyophis b1·unniu8 Gilbert, MSS. (Chatham Island). 

Habitat: Galapagos Islands. 
Etymology: Brunneus, brown. 

BRUNNEU~, 125. 

A. single specimen 15 inches long was collected by the Albatross near 
Chatham Island, Galapagos, 634 fathoms. 

Family XII.-SYNAPHOBRANCHID.IE. 

This group consists of deep-sea eels, differing from the Anguillidm in 
having the gill·opeuings externally confluent into a single slit. The 
following diagnosis is given by Dr. Gill: 

Enchelycephalous Apodals with conic, pointed head, moderate opercular apparatus, 
lateral maxillines, cardiform·teeth, distinct tongue, inferior branchial apertures dis­
charging by a common aperture, continuous vertical fins, pectorals well developed, 
scaly skin, and nearly perfect branchial skeleton. 

The form of the branchiostegals is characteristic. They are in mod­
erate number {about 15), attached to the sides of the compressed cera­
tobyal and ephiyal, slender, abbreviated, and moderately bowed, not 
being curved up above the operculum. Two genera are known, very 
similar to each other. 

ANALYSIS OF GENERA OF SYNAPHOBRANCHID...E. 

a. Dorsal fin low, beginning behind vent; vomerine teeth in a single patch; pecto­
rals long, longer than the rather slend~r snout ........•. SYNAPHOBRANCHUS, 47. 

aa. Dorsal fin beginning close behind base of pectorals; vomerine teeth in two patches, 
one behind the other; pectorals short, not longer than the short snout. 

HISTIOBRA~CHUS, 48. 

Genus 47.-SYNAPHOBRANCHUS. 

Synaphobranchus Johnson, Proc. Zool. Soc. London, 169, 1862 (lcaupi). 

Type: Synaphobranchus kaupi Johnson=Murmna pinnata ·G:r;onow. 
Etymology: l:uvacrtjc:, united; (3parxw, gills. 
This genus contains two or three species of deep-sea fishes from the 

Atlantic and Pacific. 
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ANALYSIS OF THE SPECIES OF SYNAPHOBRANCHUS. 

a. Dorsal fin beginning t to t head's length behind vent ; maxillary reaching a point 
almost opposite gill-opening; head 3 to 3t in distance from tip of snout to dorsal, 
t to! in trunk; snout 3t in head; eye 2 to 2! in snout; cleft of mouth .H to H: 
in bead; pectorals 3 in head, their insertion about equidistant from snout and 
anus. Uniform brown, vertical fins darkel' behind, light-edged· ant.eriorly; inside 
of mouth blue-black; gill-openings dark ...... ------.------ ...... PINNATUS, 126. 

l.26. SYNAPHOBRANCHUS PINNATUS. 

Murmna pinnata Gronow, Cat. Fish. Brit. Mus., 1!1, 1854 (habitat unknown). 
Synaphobmnchus pinnatus Gunther, VIII, 23, 1870 (Madeira); Goode and Bean, Bull. 

Essex Inst.., 26, 1879 (Offshore Banks, 200 to 300 fathoms); Bean, Proc. U.S. 
Nat. Mus., 113, 18~0 (list of localities); Goode, ibid., 485; Goode & Bean, 
Bull. Mus. Comp. Zool., 222, 1883; Jordan and Gilbert, Syn. Fish. N. A., 364, 
1883; Gunther, Voy. Challenger, xxn, 253, 1887 (Maderia; Brazil; Japan; 
Phillipine Islands, etc.); Vailla.nt, Exped. Travailleur a)ld Talisman, 89, 
1888 (Morocco; Canaries; Soudan; Cape Verde Islands; Azores; Arguina). 

Synaphobranchus kaupii Johnson, Proc. Zool. Soc. Loud., 169, 1862 (Madeira) (fide Gun­
ther). 

Synaphobranchus affinis Gunther, Ann. and Mag. Nat. Hist., 445, 1877 (Inosima, Japan). 

Habitat: Deep waters of the north Atlantic and Pacific. 
Etymology : · Latin, pinnate. 
The species is not rare in the deep waters of the north Atlantic, es­

pecially off the Newfoundland Banks. The form found in the north 
Pacific, Synaphobranchus affin·it;, is now regarded by Dr. Gunther as 
i~entical with the Atlantic species. 

Our specimens of Synaphobranchus pinnatus are from the Grand 
Banks of Newfoundland. 

Genus 48.-HISTIOBRANCHUS. 

Histiobranchus Gill, Proc. U. S. Nat, Mus., 255, 1883 (infernalis). 

Type: Histiobranchus infernalis Gill. 
Etymology: "ll1rwv, sail, i. e., dorsal fin; (1pdrtw, gills, from the inser­

tion of the dorsal. 
This genus is close to the preceding, from which it is distinguished 

by the insertion of its dorsal. Two species have been described, per­
haps identical with each other. 

ANALYSIS OF THE SP~CIES OF HISTIOBRANCHUS. 

a. [Pectoral fin longer than snout ; eye t or t of the length of snout; head and trunk 
It in tail; dorsal commencing above or immediately behind the pectoral, which 
is only t the length of head; scales quite rudimentary, lanceolate, imbedded iu 
the skin; cheeks naked.; dorsal and anal fins low, especially the former; uni-
formly black.] (Gunther) .••••• _. _. __ .............. ___ ... ___ . BATHYBIUS, 127. 

aa. [Pectorals considerably shorter than snout; dorsal commencing a little behind 
root of pectoral, 1

1l 0 of length, while the anal arises not much nearer the snout 
than the end of tail; color black.] (Gill) .................... . INFERNALIS, 128. 
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127. HISTIOBRANCHUS BATHYBIUS. 

Synaphobranchus bathybius Gunther, Aun. and Mag. Nat. Hist., xx, 445,1877; ibid, 
Voy. Challenger, 254, pl. LXII, fig. b, 18137 (middle of North Pacific, South 
of Yedo; midway between Cape of Good Hope and Kerguelen Island). 

Etymology: BaOuc;, deep; {3t6r::, life. 
A specimen of this species was obtained by the Albatross in the depths 

of Bering Straits. 

128. HISTIOBRANCHUS INFERNALIS. 

? Synaphobranchus bathybius Gunther, Ann. Mag. Nat. Hist., 1877, 445; Gunther, Chal­
lenger, xxn, 254, pl. 62 (off Yedo; North Pacific; between Cape of Good 
Hope and Kerguelen Land). 

Histiobranchus infernalis Gill, Proc. U.S. Nat. Mus.~ 255, 1883. 

Habitat: Atlantic Ocean, latitude 38° 30' 30", longitude 69o 08' 25". 
Etymology: Latin, infernal, from its color. 
This species from the Atlantic agrees, so far as the scanty description 

goes~ with Synaphobranchus bathybius G.iinther (Ann. Mag. Nat. Hist., 
1877, 445), a species now known from various localities in the North 
Pacific and from the Antarctic Ocean south of the Cape of Good Hope. 
The only apparent difference is that the Atlantic form (infernalis) has 
the pectoral fins shorter than the other, perhaps an individual variation. 

RECAPITULATION OF GENERA AND SPECIES OF EELS INCLUDED TN 
THIS PAPER. 

The general distribution of each species is indicated by the following 
letters: 
A, Alaskan fauna. P, Panama fauna. 
B, Californian fauna. R, Brazilian fauna. 
E, European fauna (north of Spain). S, South Atlantic and Gulf Coast fauna. 
I, Islands of East Atlantic (Madeira, T, Patagonian fauna (Terra del Fuego). 

Cape Verde). V, Chilian fauna (Valparaiso). 
M, Mediterranean Sea. W, West Indian fauna. 
N, East coast of United States; Cape Cod 

to Cape Hatteras. 

The species not studied by us are indicated by a star (* ). 

Order APODES. 
Suborder COLOCEPHALI. 

Family I. MURJENIDJE. 
Genus 1: Uropterygius Ruppell. 

' 1. U1·opterygius necturus (Jordan & Gilbert). P. 
Genus 2. Channct>murama Richardson. 

2. Channomurmna vittata Richardson. W. 
Genus 3. Enchelycore Kaup (perhaps to be called Enchelynassa). 

3. Enchelycm·e nigricans (Bonnaterre ). W. 
Genus 4. Pythonichthys Poey. 

4. Pythonichthys sanguineus" (Poey). W . 

H .. :Mis. 274-43 
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Order APODES-Continued. 
Suborder COLOCEPHALI--Continued. 

Family I. MUR1ENID1E-Continued. 
Genus 5. Gymnothorax Bloch. 

§. Rabula Jordan & Davis. 
r>. Gymnothorctx aquce-d'ulcis (Cope). P. 
6. Gynwothorax rna1·moTens" (Kaup) (doubtful species). I. 
7. Gyntnotho1·ax panarnensis (Steindachner). P. 
6. Gyntnothm·ax longiraltda (Peters). W. 
9. GJJmnothoraxporphyret~s" (Guichenot). V. 

§. Gymnothorax. 
10. Gymnothorax ·unicolor ~De la Roche). M, I. 
11. Gymnotlwrax verrilli (Jordan & Gilbert). P. 
12. Gymnotlwrax vicinus (Castelnau). W. 
13. Gymrwthomx virescens* (Poey). "\V. 
14. Gymnothorax polygonius (Poey). W. 
15. Gymnothomx nwringa (Cuvier). W, E. 
16. Gymnothorax wieneri" (Sauvage) (doubtful species). V. 
17. Gyntnotlwrax anatinus" (Lowe). I. 
18. Gyntnothorax sanctm-helena/'" (Gunther). I. 
19. Gymnothorax ntordax (Ayres). C. 
20. Gymnothoraxfunebris (Rauzani). W, E, P. 
21. Gyrnnothorax chilensis* (Gunther.) V. 
22. Gymnothorax dovii (Gunther). P. 
23. Gymnothorax conspersus" (Poey). W. 
24. Gymnotho1'f),X miliaris"'" (Kaup ). I. 
25. Gymnothm·ax jlavo]Jictus* (Kaup). W. 
26. Gymnothm·ax elaboratns (Poey). W. 
27. Gymnothora;.; obscuratus" (Poey). W. 
28. Gym no thorax i1Tegula1·is* (Kaup ). I. 
29. Gy1nnothorax chlevastes (.Jordan & Gilbert). P. 
:~0. Gy·rnnothorax modestus* (Kaup). V. 

§. Priodonophis Kaup. 
31. Gymnothorax rnadeiTensis* (Johnson). I. 
:32. Gymnothm·ax ocellatus (Agassiz). W. 

Genus 6. Murrena (Artedi) Linnrens. 
33. MU1·cena helena L. L, M,.I. 
34. Mu1'Wila insularunt (Jordan & Davis). P. 
35. Murwna argus* (Steindachner). P. 
36. Mu1'wna Tet·ifm·a Goode & Bean. W, E. 
37. MuTCCita lentiginosa (Jenyns). P. 
38. Mnrwna melanotis (Kaup). W. 
39. Jtfu1·mna augusti .. (Gunt.her). I. 

Genus 7. Echidna Forster. 
40. Echidna noctm·na (Cope). P. 
41. Echidna catenata (Bloch). W. 

Sn border ENCHEL YCEPHALI. 

Family II. OPHISURIDJE. 
Genus 8. Sphagebranchus Bloch. 

42. Sphageb1·anchus cmcus* (De la Roche). M. 
43. Sphagebmrwhus anguijo1·1nis,. (Peteril) (doubtful species). Vl. 

44. Sphagebranchns selachops (Jordan & Gilbert). P. 
45. Sphagebranchns acutiroslTis* (Barneville) (don btful species). W 
46. Sphagcbranchus Tostratns" (Bloch). \V. 
47. Sphagebmnclms lceudalli (Gilbert). W. 
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Order APODES-Oontinued. 
Suborder ENCHEL YCEPHALI-Continued. 

Family II. OPHISURIDM-Continued. 
Genus 9. Letharchus Goode & Bean. 

48. Letharchus velifer Goode & Bean .• W, 1<,, 
Genus 10. Myrichthys Girard. 

49. My1"ichthys pm·dalis"' (Valenciennes). W, T. 
50. Myrichthys tigrinus Girard. P. 
51. Myrichthys omtlatus (Kaup ). W. 
52. My1·ichthys amtminatus (Gronow). W, F. 

Genus 11. Callechelys Kaup. 
5~. Callechelys nLu1·ama Jordan & Evermann. W, F. 

Genus 12. Bascanichthys Jordan & Davis. 
54. Bascanichthys scuticaris (Goode & Bean). W, F. 
55. Ba.scanichthys bascaniurn (Jordan). W, F. 

Genus 13. Crecula Vahl. 
56. Ccecula imberbis (De la Roche). M. 

Genus 14. Quassiremus Jordan & Davis. 
57. Qua8siremus nothochi1· (Gilbert). P. 
58. Quassirernus evionthas (Jordan & Bollman). P. 

Genus 15. Ophichthus Ahl. 
§ Cogrus Rafinesque. 

5V. Ophicltthus hispanus Belotti (perhaps to receive some older 
name). M. 

60. Oph·ichthus brasiliensis"' Kaup. vV. 
61. Ophichthus macztlatus"' (Rafinesque). M. 

§ Cryptoptents Kaup. 
62. Ophic"~thus atm·" (Peters). V. 
63. Ophichth·us pnncticeps"' Kaup. W. 

§ Ophichthus. 
64. Ophichthus havannensis (Bloch). W. 
65. Ophichthus retropinnis Eigenmann. W, F. 

§ Muramopsis Kaup. 
66. Ophichthus guttijer Bean & Dresel. W, F. 
67. Ophichth1ts ocellat·us (LeSueur). W, F. 
68. Ophichthus uniseria1it~" (Cope). , V. 
69. Ophichthus t1·iserialis (Kaup ). P. 
70. Ophichthus gmndimaculat1ts" Kner & Steindachner. V. 
71. Ophichthu8 pavijici"' GUnther. V. 

§ Scytalophis Kaup. 

72. Ophichthu8 gornesi (Ca.stelnau) (perhaps includes two species, 
gomesi and macr1wus). W, F. 

73. Ophichthus zophochir Jordan & Gilbert. P. 
74. Ophichthus magnioculis (Kaup). W. 
75. Ophichthus callaensis GUnther. V. 
76. Ophichthu8 parilis"' (Richardson) (perhaps includes two 

species, pm·ilis andpaucipm·us). W, B. 
Genus 16. Mystriophis Kaup. 

§ Crot(tlopsis Kaup. 
77. Mystriophis intm·t·inctus (Richardson) (perhaps includes two 

or three species, intertinctus, p1tnctijer, schneidm·i). W, F. 
§ Scytalichthys Jordan & Davis. 

78. Mystriophis 1nim·u8 (Jordan & Gilbert). P. 
Genus 17. Brachysomophis Kanp. 

79. B1·achysomophis c1·ocodiUnus" (Bennett). P . 
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Order APODES-Continued. 
Suborder ENCHELYCEPHALI-Continued. 

Family II. OPHISURID.LE-Continned. 
Genus 18. Ophisurus (Lace pede) Risso. 

80. Ophisurus serpens (L). M, I. 
Family III. ECHELID..iE. 

Genus 19. Chilo1·hinus Lutken. 
81. Chilot·hinus suensoni" Lutken. W. 

Genus 20. Ahlia Jordan & Davis. 
82 . .Ahlia egnwntis (Jordan). W, F. 

Genus 21. Myrophis Lutken. 
83. Myrophisjrio Jordan & Davis. B. 
84. Myrophis punctatus Lutken. W, F. 
85. Myt·oph'is vafer Jordan & Gilbert. P. 

Genus 22. Paramyrus Gunther. 
86. ParanLyt·us cylindroideus* (Ranzani). B. 

Genus 23. Echelus Rafi.nesque. 
87. Echelus pachyrhynchus* (Vaillant). M, I. 
~8. Echelus myrus (L). M. 

Family IV. MUR..iENESOCID.LE. 
Genus 24. Gordiichthys Jordan & Davis. 

89. GordiichthyiJ it·retitus Jordan & Davis. S. 
Genps 25. Stilbiscus Jordan & Bollman. 

90. Stilbiscus edwardsi Jordan & Bollman. W. 
Genus 26. Leptoconger Poey. 

91. Leptoconger perlongus* Poey. W. 
Genus 27. Neoconger Girard. 

92. Neoconger· muct·onatus* Girard. W, F. 
93. Neoconger vermiformis Gilbert. P. 

Genus 28. Hoplunnis Kaup. 
94. HoplnnniB schmidti* Kaup. W. 

Genus 29. Murrenesox McClelland. 
9 Mut·amesox. 

95. Mnrcenesox coniceps Jordan & Gilbert. P. 
96. Murcenesox savanna Cuvier. W, B. 

Genus 30. Xenomystax Gilbert. 
97. Xenomystax att·m·ius Gilbert. P. 

Family V. NET'r ASTOMID..iE. , 
Genus 31. Chlopsis Ratinesque. 

98. Chlopsis bicolm·" Ra:finesque. 
99. Chlopsis equatot·ialis Gilbert. P. 

Genus 32. Nettastoma Ra:finesque. 
100. Nettastoma nwlantt1'Um Ra:finesque. M, A. 

Genus 33. Venefica Jordan & Davis. 
101. Venl{fica procera (Goode & Bean). A. 
102. Venefica proboscidea* Vaillant. A. 

Family VI. NEMICHTHYID.LE. 
Genus 3'1. Serrivomer Gill & Ryder. 

103. Se1Tivomm· beani Gill & Ryder. A. 
Genus 35. Spinivomer Gill & Ryder. 

104. Spinivomm· goodei* Gill & Ryder. A. 
Genus 36. Cyema Gunther. 

105. Cyema at1·um Gunther. A. 
Genus 37. Avocettina Jordan & Davis. 

106 . .Avocet'tina infans Gunther. A, P. 
107. Avooettina t·icharai* Vaillant. A. 
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·Order APODES-Continued. 
Suborder ENCHEL YCEPHALI -Continued. 

Family VI. NEMICHTHYIDJE-Continued. 
Genus 38. Labichthys Gill & Ryder. 

108. Labichthys cat·inatus" Gill & Ryder. A. 
109. Labiohthys elongatus" Gill & Ryder. A. 

Genus 39. Nemichthys Richardson. 
110. Nemichthys scolopaceus Richardson. A. 
111. Nemichthys avocetta Jordan & Gilbert (perhaps identical with 

N. scolopaceu8). P. 
Family VII. HETEROCONGRIDJE. 

Genus 40. Heteroconger Bleeker. 
112. Hetm·ocongm· longissirnus" Gunther. A. 

Family VIII. CONGRIDJE. 
Genus 41. Uroconger Kaup. 

113. Ut·oconger vicinus" Vaillant. A. 
Genus 42. Ophisoma Swainson. 

114. Ophisoma balearicun~ De la Roche. M, W, B. 
115. Ophisoma rnacrur1tnt Gilbert. P. 
116. Ophisorna mystax" De la Roche. M. 
117. Ophisoma p1·origerum Gilbert. W, B. 
118. Ophisoma nitens Jordan & Bollman. P. 

Genus 43. Leptocephalus Gmelin (perhaps to be called Congm·). 
119. Leptocephalus rnultidens* Castelnau. B. 
120. Leptocephalus conger (L.). E, M, N, S, F, \V,·B, f. 
121. Leptocephalus caudilirnbatus Poey. '\V, I<'. 

Family IX. ANGUILLIDJE. 
Genus 44. Anguilla Shaw. 

122 . .Angnilla angt~:illa (L. ), Europe, etc. 
123. Anguilla chrysypa Rafinesque, Eastern America (probably a 

variety of the preceding). 
Family X. SIMENCHELYID.JE. 

Genus 45. Simenchelys Gill. 
124. Simenchelys parasit-icus Gill. A. 

Pamily XI. ILYOPHIDIDJE Gilbert. 
Genus 46. Ilyophis Gilbert. 

125. Ilyophis brunneus Gilbert. P. 
Family XII. SYNAPHOBRANCHIDJE. 

Genus 47. Synaphobranchus Johnson. 
126. Synaphobranchus pinnatus Gronow. A, P. 

Genus 48. Histiobranchus Gill. 
127. Histiobranchus bathybius Giinther. P. 
128. Histiobranchus infernalis" Gill (probably identical with H. 

bathybius Gunther). A. 
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10.-THE CHEMICAL COMPOSITION AND NUTRITIVE VALUES 
OF FOOD-FISHES AND AQUATIC INVERTEBRATES. 

By w. 0. ATWATER, PH. D., 

P1•ojessor of Chemistry in Wesleyan University, Middletown, Connecticut. 

INTRODUCTION. 

The Reports of the U. S. Commissioner of Fish and Fisheries for 
1880 (Washington, 1883) and 1883 (Washington, 1885) contain prelimi­
nary accounts of the progress of an investigation of the chemical com­
position and nutritive values of American food-fishes and aquatic inver­
tebrates, the details of which are given herewith. The investigation in 
its present status includes: (1) Chemical analys~s of the flesh of Amer­
ican food-fishes and invertebrates; (2) experiments upon the digesti­
bility of the flesh of fish; (3) studies of the chemical constitution of 
the albuminoids of the flesh of fish. 

Analyses have been made of the flesh of 123 specim~ns of American 
fishes belonging to 52 species ; of 3 specimens and 2 species of Euro­
pean fishes, and of 64 specimens representing 11 species of American 
mollusks, crustaceans, etc. Two of the European specimens were of a 
species included in the American fishes. The total number of specimens 
of fish analyzed is, therefore, 126, beionging to 53 species. These, with 
the invertebrates, make 190 specimens, belonging to 64 species. Since, 
in many cases, analyses were made of· more than one specimen, the 
actual number analyzed is larger than these figures imply. 

Nearly 1,000 different species of fish are used for food in the United 
States. When we consid~r that almost no other analyses of American 
food-fisheR have been made (I am aware of but two); that different 
specimens of the same species vary considerably in composition, so that 
several analyses of each are necessary to show the ranges of variation 
and the average composition under different circumstances of locality, 
season, size, age, sex, etc.; and that, from both chemical and economical 
standpoints, studies of the constitution of the ingredients of the flesh 
and of other tissues are needed to make our information at all com­
plete, it is evident that the work here reported can be regarded as only 
the beginning of a much-needed research. · 

Along with these studies, a series of analyses of meats, dairy prod­
ucts, and other food materials, animal and vegetable, have been under-
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taken at the instance of the U. S. National Museum, to furnish data for 
illustrating and explaining its food collections. These analyses form an 
important economical supplement to the investigation herewith reported, 
because of the desirability of data for comparisons of fish with other 
foods. Some of the principal results are embodied in the tables of com­
position of food materials in Part II. 

The studies of the digestibility of the fiesh of :fish were carried out 
in the physiological institute of the University of Munich. I am in­
debted to Professor Voit of that university, not only for the hospitali­
ties ofhis laboratory but also for kind assistance. As the details of 
the experiments have been published elsewhere, only the main results 
are recapitulated here .. 

An investigation upon the constitution of the fiesh of fish was begun 
in the physiological institute of the University of Heidelberg, where 
opportunities were furnished through the courtesy of Professor ]\iihne, 
to whom also I wish to express my· indebtedness. The investigation 
bas been continued in the laboratory of Wesleyan University, but has 
not reached that stage of compl~tion which would make the publication 
of results satisfactory. Circumstances may hereafter permit its further 
prosecution, and the outcome may be combined with other studies, 
including those of dietaries of which fish forms or should form a part. 

All of the work of investigation here reported, except that upon the 
digestibility of fish, was performed at Middletown, Connecticut, in the 
chemical laboratory of Wesleyan University. 

While the work has been constantly under my immediate supervi­
sion, and much of it has been done by myself, the larger part of the 
details have been skillfully and faithfully performed by my ~ssistants, 
Messrs. G. P. Merrill, W. H. Jordan, J. H. Long, Miles Beamer, E. B. 
Voorhees, E. W. Rockwood, and especially C. D. Woods. The last­
named gentleman has performed the larger portion of the work of 
analysis and calculation of results besides contributing very materially 
to the elaborating of the methods of analysis and assisting in numerous 
other ways, including the preparation of diagrams and reading of proofs. 

Thanks are due to Mr. F. T. Lane, of New Haven, Connecticut, Mr. 
J. F. Ely, of Baltimore, Maryland, to Messrs: Dorion & Shaffer, of New 
York, and to ~Ir. E. G. Blackford, fish commissioner of the State of 
New York, for a large number of specimens of fish and invertebrates 
generously furnished for analysis, and for valuable information as well. 

Especial thanks are due to Mr. Blackford, not only for a very con­
·siderable number of specimens and for information which was extremely 
helpful, but also for a gift of $100, which was used in defraying some of 
the incidental expenses of the analysis of invertebrates. 

I wish also to acknowledge. the generous contribution of Mr. A. R. 
Crittenden, of the firm of Wilcox, Crittenden & Co., of Middletown, 
Connecticut, of $100, which was used in defraying part of the incidental 
expenses of the analyses of fish. 



PART I. 

THE CHEMICAL COMPOSITION OF FOOD- FISHES, MOLLUSKS, 
CRUSTACEANS, ETC. 

SECTION A.-AMERICAN FISHES. 

1. NAMES OF AMERICAN FISHES AND NUMBER OF SPECIMENS 
ANALYZED. 

In most of the tabular statements and discussions I have followed the 
arrangement of families given by Jordan and Gilbert in their Synopsis 
of the ;Fishes of North America, Bulletin No. 16 of the U.S. National 
Museum, 1883. 

LIST OF SPECIES AND NUMBER OF SPECIMENS OF EACH. 

The following is a list of the species analyzed, with the number of 
specimens of each, including both fresh and preserved fish: 

.Acipenseridm: 

No. of 
specimens . 

.Acipenser sturio oxyrhynchus, Sturgeon . . . . . . . . . . . . . . . . . . . . . . . 1 
Catostornidce: 

Moxostoma vela tum, Small-mouthed red-horse . . . . . . . . . . . . • ••. 1 
Clupeidm: 

Clupea harengus, Herring.................................... 2 
1Jilchardus, Sardine................................... 1 
ve1·nalis, Alewife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
sapidissima, Shad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Salmonidm: 
Osmerus nw1·dax, Smelt...................................... 2 
Coregonus clupeifonnis, Whitefish............................ 1 

sp., tullibee or m·tedi, Ciscoe . . . . . . . . . . . . . . . . . . . . . . 1 
Oncorhynchus chouicha, California salmon . . . . . . . . . . . . . . . . . . . . 5 
Salrno sala1·, Salmon . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 7 

su bsp. sebago, Land-locked salmon . . . . . . . . . . . . . . 2 
Salvelinus namaycush, Lake trout............................ 2 

fontinalis, Brook trout............................ 3 
Esocidm: 

Esox lucius, Pike............................................ 1 
'retiC1,t,latus, PickereL... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
nobilior, Muskellunge.................................. 1 

.Anguillidm: 
.Anguilla r·ostrata., Eel. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

.Mugilidm: 
Mugil albula, Mullet........................................ 1 

Scombridm: 
Soombe'f scon~brus, Mackerel. .................................. 10 
Scomberomorus maculatus, Spanish mackereL................. 1 
Orcynus thynmts, Tunny.. .•. .... .... ..... ...••• .... ...• .... 1 
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. ~~ 
Carangtdce : specimens. 

Trachynotus carolinus, Pompano........................ . . . . . . 2 
Pornatomidce : 

Pomatomus saltat1·ix, Bluefish................................ 1 
Stro1nateidce : 

St1·omateus triacanthus, Butter-fish ........................••. 
Centrarchidce : 

Micropterus salmoides, Large-mouthed black bass ............ . 
dolomieu, Small-mouthed black bass ............. . 

Percidce: 
Pe1·ca fluviatilis, Yellow perch . . . . • • . . . . . . . . . . . . . . . . . . . . • . . . . 2 
Stizosted·ion vitreum, Wall-eyed pike ........ _... . . . . . . . . . . . . . . 1 

car~adense, Gray pike .................. _... . . . . . . . 1 
Serranidce : 

Roccus lir~eattts, Striped bass . . . . . . . ...... ·..... . . . . . . . . . . . . . . 6 
americanus, White perch.............................. 2 

Cent1•op1·istis atrarius, Sea bass .............................. . 
Epinephelus1norio, Red grouper.............................. 2 

Sparidce: 
Lutjanus blackjordi, Red snapper. . . . . . • . . . . . . . . . . . . . . . . . . . . . . 3 
Stenotomus ch1·ysops, Porgy...... . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ~ 

Diplodus probatoc~phalus, Sheepsbead.................... . . . . 2 
Scicenidce: 

Scicena ocellata, Red bass.................................... 1 
Mentici1·rus saxatilis, King:fisb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Cynoscion regale, Weakfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Lab)"idce ·' 
Hiatula onitis, Blackfish...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Gadidce: 
Phycis chuss, Hake.......................................... 1 
Brosmius b1·osme, Cusk .............. ···.•·· ................. . 
Melanogrammus ceglefinus, Haddock.......................... 6 
Gadus morrhua, Cod ............ . ........................... ·. 10 
Mim·ogadus tomcod, Tom cod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Pollachius virens, Pollock.................................... 1 

PleuronecUdce : · 
Hippoglossus hippoglossus, Halibut........................... 5 
Plcttysornatichthys hippoglossoides, Tnrbot............. . . . . . . . . 1 
Pm·alichthys dentatus, Flounder.............................. 2 
Pseudopleuronectes arne1·icanus, Flounder............ . . . . . . . . . . 1 

Petrornyzontidce: 
Pett·omyzon 11ia1'inus, Lamprey eel............................ 1 

Raiidce: 
Raia sp., Skate .. ~ ................................... ·.. . . . . . . 1 

The whole numb~jr of specimens analyzed for this report thus amount 
to 123, belonging to 53 species. One specimen was, however, of French 
origin, while two specimens of European fish have been analyzed in 
connection with the present investigation, so that the latter actually 
includes analyses of 125 specimens. This report contains also an anal­
ysis of American halibut by Professor Chittenden. We have, therefore, 
analyses of 124 specimens of American fishes belonging to 53 species. 
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NAMES AND SYNONYMS. 

Of the specimens of fishes analyzed in connection with the investiga­
tion whose details are reported here, a considerable number were found 
in fish markets in Middletown, Connecticut. These were mostly of com­
mon species whose names were well known to us. By far the larger num­
ber were supplied through the kindness of Mr. E. G. Blackford, fish 
commissioner of the State of New York, who gave with each speci­
men the common name, and in some cases the Latin name. Species 
with which we were not familiar, or the names of which were for other 
reasons a matter of doubt, were referred to Dr. W. N. Rice, professor 
of natural history in this college, who was so kind as to either iden­
tify them himself or have them identified under his supervision by an 
assistant or advanced student. Professor Rice tells me that the specific 
differences are sometimes difficult to distinguish in specimens that have 
been distorted in packing and transportation, so that it is not impos­
sible that erFors may have been made. I can not believe, however, that 
with the literature of the subject, and many typical specimens in the col­
lege museum, conveniently at hand and freely used, many or serious 
mistakes could have occurred. 

There ma,y perhaps be no obligation in a monograph on the chemistry 
of fish to lay much stress upon the natural history of the subject; but 
I bad desired to group the specimens in accordance with their natural 
relationships, and especially to put the analyses of the same species 
together, thinking that such a comparison of the chemical characters 
would be of interest, and hence desired to have the classification as 
correct as might be. In the following list of .American fishes the 
names given in Dr. Jordan's Catalogue of Fishes of North America* 
have been adopted. 

I am under obligations not only to the gentlemen named, but also 
to Prof. D. S. Jordan and Dr. T. H. Bean for assistance in the prepara­
tion of the list of synonyms. 

In preliminary reports of the present investigation published in the 
reports of the U.S. Commissioner of Fish and Fisheries for 1880 and 
1883, some of the Latin names employed differ from those here given. 
The list contains the names used in this report with Latin and English 
synonyms. Where the names in former reports differ from those here 
used they are included in the list of synonyms. The English names 
are mostly those given by J orda.n and Gilbert. The French and Ger­
man names are taken from Gi.i.nther's Catalogue, except that one or 
two of the German names are as given by Linne. 

*'Report U. S. Commissioner of Fish and Fisheries for 1885, pp. 787-973. 
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LIS1' OF NAMES OF AMERICAN FISHES ANALYZED. 

Acipenser stm·io oxyrhynchus Mitch. Common sturgeon ; Fr~nch, Esturgeon; Ger­
man, Stor. No. 2:~8. 

Moxostoma velatzan Cope,* Moxostoma velata Jordan, Man. Vert. Small-mouthed 
red-horse; Buffalo fish. No. 258. 

Clupea harengus Lin. Common herring; Whitebait (young). French, Hareng; 
German, Hering. Nos. 33, 47. 

Clupea pilchardus Walb. Sardine; Pilchard. French, Sardine; German, Pil­
chard. No. 87. t 

Clupea ve1·nalis Mitchill; Clupea ntattowocca Gunther, Study of Fishes, p. 659; 
Pomolobus ventalis, Goode & Bean. Alewife; Branch herring; Gaspereau. 
Nos. 5, 220. 

Clnpea sapidissima Wilson, Gunther, Study of Fishes, p. 659. .A losa 8apidissirna 
Cope. Common shad. Nos. 6, 10, 32,212,221,245,249. 

Osmerus ?nordax Mitchill (Gill); 0. viridescens Gunther. American smelt. Nos. 
1,207. 

Coregonus clupeiformis Mitchill (Milner); C. albzts Gunther. Common whitefish. 
No.18. 

Coregonus sp. (tttllibee or artedi ?t); Argyrosornus Jor., Man. Vert. Cisco; Lake 
herring. No. 111. 

Oncorhynchus chouicha (Walb.) Jor. & Gil.; 0. qztinnat, Gunther. California 
salmon; Quinnat salmon; King salmon; Columbia salmon; Sacramento sal­
mon; Chinook salmon; Tyee salmon; Fall salmon (male); Spring salmon; 
Winter salmon; Saw-Kwey; Chouicha. Nos. 27, 29, 96,233,241. 

Salmo salar Linn. Common Atlantic salmon. Fr., Saumon; Ger., Lachs, Salm. 
Nos. 14,35,36,77,78,279,280. 

Salmo salar subsp. sebago Girard. Land-locked salmon. ~os. 40, 41. 
Salvelinus narnaycush (Walb.) Goode; Salmo namaycush Gunther; CTistivome · 

namaycush Jor., Man. Vert. Lake trout; Mackinaw trout; Great Lake 
trout; Longe (Vermont); Togue (Maine). Nos. 17, 255. 

*This specimen was sent to UH by Mr. Blackford, fish commissioner qf the State 
of New York, as a buffalo fish from Cleveland, Ohio. 'l'he natural inference would 
be that it came from somewhere in that region, perhaps from Lake Erie or one o'f the 
Great Lakes. It was here identified as Myxostoma velata Cope, seeming to conform 
more closely to the description of that species as given by Jordan, Manual of Verte­
brates, 1880, than to the closely related Ictiobus, to which the buffalo fishes proper 
belong. I understand that the differences between this and some of the species of 
Ictiobus are sue~ that one not a specialist in ichthyology might mistake the one for 
the other. That any such mistake could have been made, however, seems to me very 
improbable, as this specimen was examined with care. I have, however, changed the 
spelling to Moxostonta, thus following Jordan & Gilbert's Synopsis since published. 

t This specimen was, or at least purported to be, of French origin, and should more 
properly be classed with European specimens. It was included in the tables of Amer­
ican fishes because analyzed with them. 

t This specimen was sent by Mr. Blackford as Cisco, or Lake herring, A1·gy1·osomus 
tullibee, from Lake Erie. The name A. tullibee is given by Jordan, Man. Vert., 1880; 
but Jordan & Gilbert in their Synopsis designate the same species as C01·egonus tullibee, 
Tullibee, Mongrel ·whitefish. Dr. Bean informs me that this is rare, and I find in 
Jordan and Gilbert's Synopsis the Lake herring or Cisco designated as C. artedi. The 
descriptions of the two species represent them as very similar, and it is not at all 
impossible that our specimen may have been artedi rather than tulUbee. I do not, at 
this writing, find any note of the identification of the specimen here, and consider it 
safest to designate it as Co1·egonus species, leaving the specific name in question. 



CHEMICAL COMPOSITION 0.1!' FOOD-FISHES. 685 

Salvelinus jontinalis (Mitch.) Gill & Jor.; Salmo jontinalia GUnther. Brook 
trout; Speckled trout. Nos. 24, 254, 256. 

Esox reticulatus LeSueur. Common Eastern pickerel; Green pike. Nos. 100, 224. 
Esox lucius Linn. Pike, Pickerel* (Vermont, New York, etc.). Fr., Brochet; 

Ger., Hecht. No. 98. 
Esox nobilior Thompson; Esox estm· GUnther. Mascalonge; Muskallunge ; Mus-

quallonge; Maskinonge. No. 45. , 
Anguilla 1·ostrata LeSueur; A: bostoniensis GUnther. Common eel. Nos. 4, 217. 
Mu,gil albnla Linn.; M. lineatns Gunther. Striped mullet. No. 126. 
Scornber scornbrus Linn.; Scomber scomber Gunther. Common mackerel. Fr., 

Maquereau vulgaire; Ger., Makrele. Nos. 8, 13, 30, 39, 42, 94, 95,219,230,261. 
S ornberomorus maculatus (Mitch.) Jor. & Gil.; Cybiu,m maculatunt Gunther. 

Spanish mackerel. No. 43. 
Trachynotus carolinus (Linn.) Gill; T. pampano Gunther. Common pompano. 

NOS. 234, 263. 
Pomatomus saltatrix (Linn.) Gill; Temnodon saltator Gunther. Bluefish; Green­

fish; Skipjack. No. 12. 
Stromateus triacanthus Peck; Poronotus triacanthus Gill. Butter-fish; Dollar-fish; 

Harvest-fish; La Fayette. No. 90. 
Micropterus salrnoides (Lac.) Henshall t; M. salntoides Jor. & Gil.; H1tro nigricans 

Gu.1ther. Large-mouthed black bass; Oswego bass; Green bass; Bayou bass. 
No. 53. 

Micropterus dolomielt Lac. t; M. salmoides .Jor., Man. Vert; G1·ystes jasciatus 
Gunther; M. achigan Rafinesque. Small-mouthed black bass. No. 91. 

Perea lutea Raf. :j: (vide Gunther, Study of Fishes, p. 375); Perea americana 
Schranck. Yellow perch; American perch; Ringed perch; Perch. Fr., 
Perche; Ger., Barsch. Nos. 127, 208. 

Stizostedion vit1·eum (Mitch.) Jordan & Copeland; Lucioperca americana Gunther. 
Pike perch; Wall-eyed pike; Dory; Glass-eye; Yellow pike; Blue pike; 
Jack salmon. No. 52. 

Stizostedion canadense (Smith) Jor.; Lucioperca canadensis Gunther. Pike perch; 
Gray pike; Sanger; Sand-pike; Horn-fish. No. 257. 

Roccus lineatns (Bloch) Gill; Labrax lineatus Gunther. Striped bass; Rockfish; 
Rock. Nos. 7, 19, 225, 237, 248, 260. 

Roccus americanus (Gmel.) Jor. & Gil.; Morone antericana Gill; Labrax ruftts Giin­
ther. 'White perch. Nos. 44, 46. 

Sen·anus atraritts (Linn.) Jor. & Gil.; Centropristis atrarius Gunther. Sea bass; 
Blackfish; Black sea bass. No. 251. 

Epinephelus morio ( Cuv.) Gill; Serranusnwrio Gunther. Red grouper. Nos.114, 271. 
Lutjanus blackfordi Goode & Bean. R~d snapper. Nos. 20, 26, 242. 
Stenotontus ch1·ysops (Linn.) Bean; Pa!Jrus argyrops Gunther; Stenotomus argyrops 

Gill. Porgy ; Porgee; Scup ; Scuppaug. Nos. 15, 31, 262. 
Diplodus p1·obatocephalus (Walb.) Jor. & Gil.; Sm·gus ovis Gunther. Sheepshead. 

Ger., Schafbrassen. Nos. 48, 250. 

*About Lake Champlain, in New York and Vermont, and, for aught I know, else­
where, the Esox lucius is popularly known as "pickerel." This specimen was called 
by Mr. Blackford, from whom it was received, "Large pickerel." 

tThese two, M. salnwides and M. dolomielt, have occasioned us some perplexity. 
(Compare Jordan, Man. Vert., and Jor. & Gil., Synopsis.) They were received at 
different times and identified as above stated; one may have been mistaken :(or the 
other, but this seems to me so improbable that I use the names as given. 

:j: Our common yellow perch has been designated in previous reports as P. fluvia­
tilis, but I find that authorities (Jor. & Gi:., SynopsL'\. 5.24) have come to regard i.t as. 
distinct from the Euro_{)ean species of that name~ 
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Sciama ocellata (Linn.) Gunther; Scirenops ocellatzts Gill. Red bass; Channel 
bass; Red-horse. No. 270. 

Menticirrus saxatilis (Bl. & Schn.) Jor.; Umbrina neb1tlosa Gunther. Kingfish; 
Whiting; Barb. No. 252. 

Cynoscion 1·egale (Bl. & Schn.) Gill; Otolithus regalis Gunther. Weakfish; Sque­
teague; Gray trout. No. 2i3. 

Hiatulaonitis (Linn.) Jor. & Gil. Blackfish; Tautog; Oyster-fish. Nos. 38, 205, 
244, 269. 

Phycis chuss (Walb.) Gill; P. americanus Gunther. Hake; Codling; Squirrel­
hake. No. 113. 

B1·osmius brosme (Muller) White. Cusk. No. 110. 
Melanogrammus mglefinus (Linn.) Gill; Gadus mglefinus Gunther. lladdock; Fr., 

Eglefin; Ger., Schellfisch. Nos. 16, 21, 88, 229, 259, 275. 
Gadus morrhua Linn.; Gadus callarias Linn. Common cod. Fr., Morue; Ger., 

Dorsch (young and fresh), Stockfisch (dried), Leberdan (salted), Kabljau (old 
and fresh). Nos. 3, 11, 25, 34, 37, 79, 80, 206, 228, 243. 

Microgadus tomcod (Walb.) Gill; G. tomcodus Gunther; Microgadus tomcodusGiU. 
Tomcod; Frost-fish. No. 99. 

Pollcwhius V'irens (Linn.) Gunther ; Pollachius carbona1·ius Gill. Pollock ; Coal 
fish; Green cod. Fr., Colin; Ger., Kohler. No. 81. 

Hi1Jpoglossus hippoglossus (Linr ) Jor.; PleU1·onectes hippoglossus Gunther; H. 
amm·icanus Gill. Halibut. Fr., Flelian; Ger., Heilbutt. Nos. 1, 9, 28,211,218. 

Platysomatichthys hippoglossoides (Walb.) Gill. Turbot; Greenland halibut. No. 94. 
ParaUchthys dentatus (Linn.) Jor. & Gil.; Pseudorhombus dentat1M and P. ocellm·is 

Gunther. Common flounder. Nos. 2, 22. 
Pletwonectes antericanus ('Walb.) Gunther; Pseudopleu1·onectes americanus Bleeker. 

Winter flounder; Mud dab. No. 253. 
Petromyzon marinus Linn. Lamprey eel; Great sea lamprey; Sea lamprey. 

Fr., Lamproie; Ger., Neunauge. No. 236. 
Raia sp. Skate*. No. 247. 

2. METHOD OF ANALYSIS OF THE FLESH OF FISHES. 

During the course of the earlier part of the work here recorded a n~t 
inconsiderable amount of labor was devoted to the study of the methods 
of analysis. After a time the information thus obtained and, what is 
perhaps of as much consequence, the getting of the routine well in hand 
enabled us to turn out the analyses rapidly and with what seemed to us 
reasonable accuracy, at least so far as the principal determinations, 
moisture, nitrogen, ether extract, ash, sulphur, phosphorus, chlorine, 
etc., are concerned. The methods employed were as follows : 

PREPARATION OF MATERIAL FOR ANALYSIS. 

Separation of flesh (edible portion) from refuse (bones, skin, entrails, 
spawn, etc. ).-The specimens as received at the laboratory were weighed. 
The :flesh was .then separated from the refuse and both were weighed. 
There was always a slight loss in the separation, due to evaporation1 

and to slimy and fatty matters and small fragments of the tissues that 
adhered to the hands and to the utensils used in preparing the sample, 
Perfect separation of the :flesh from the other tissues was difficult, but 

.. This specimen consisted of ouly a part of the animal, lef~ lobe of body, and we 
were UJlable to ~dentify the species with certainty. 

I 

\ 

l 
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the loss resulting from this was small, so that, though the :figures repre­
sent somewhat less than the actual amount of edible portion in the 
specimens, yet the amount thus wasted was doubtless less than would 
be left unconsumed at an ordinary table. 

The reasons for rejecting the skin, which generally has considerable 
nutritive value, were that its chemical constitution is different from that 
of the flesh which we ~ished :first of all to study, and that circum­
stances forbade our entering into the examination of the tissues other 
than flesh, valuable as their study would be. Nor is this omission en­
tirely without warrant even from the economical standpoint, since, so far 
as I have observed in this country, the skin is not usually eaten. With 
the closer domestic economy that increased density of population must 
bring, people will become more careful to utilize such materials. 

DRYING. 

Partial drying.-In each case one or more samples of 50 to 100 grammes 
each, selected from different portions of the freshly chopped flesh, were 
weighed on a watch glass or small sauce plate and heated from 24 to 48 
hours in an ordinary drying oven at a temperature of about 960 C., in a 
current -of dry hydrogen. They were then allowed to cool and stand 
in fhe open air, but carefully protected from dust, for about 12 hours, 
when they were again weighed, pulverized, sifted through a sieve with 
circular holes .5 mm. in diameter, bottled, and set aside for analysis. The 
material in this condition constituted what was termed the " partly 
dried" sample. A few of the fattest samples, however, could not be 
workec: through so :fine a sieve. For these either a coarser sieve w,as 
used or the substance was crushed as :finely as practicable and bottled 
without sifting. · 

Drying in hydrogen and in air.-The espe3ial object in drying in 
hydrogen was to prevent possible oxidation of fats, whereby the latter 
would be rendered insoluble in ether or the accuracy of the calcula­
tions impaired. That this is at all necessary in animal tissues, or when 
it is necessary and when 'not, 1 am not prepared to affirm. In the e~rly 
part of the work we arranged an apparatus for drying in hydrogen as 
a precaution, and although comparative trials in air and in hydrogen 
did not show large differences in results, the apparatus was so conven­
ient that we have used it throughout the investigation in the partial 
drying of the material to be used in the determination of water, fat, 
nitrogen, and ash. 

As drying in air is more convenient for larger quantities and answers 
perfectly well for certain determinations, as sulphur, phosphorus, and 
chlorine, a sufficient quantity of material for these determinations was 
prepared by drying in air. This was effected by weighing 200 grammes 
or more of the freshly cllopped substance at the same time that the 
portiOn w~s taken for the drying in hydrogen. With the exception 
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that the drying was conducted in the air the treatment of the samples 
was t!1e same as that described above. 

Water and water-free substance.-For the complete drying, from 1 
to 2 grammes of the partly dried material were weighed in small drying 
bottles and. dried in hydrogen for two periods of about 2 hours each. 
It is extremely difficult to get an absolutely constant weight, though 
we find that the object is in most cases apl)roximately attained in the 
above method. The total moisture and water-free substance are com­
puted from the partial drying in ·hydrogen and from the final drying. 

Examinations of the analytical details will show a number of cases 
in which the percentage of water-free substance in the portions used 
for the various determinations differs from those given in the water 
determination. This is due to the fact that some time intervened 
between the determinations, and that our experience shows that though 
reasonable care was used to procure bottles with well-fitting glass 
stoppers to hold the partly dried material, yet the moisture in the 
latter was likely to change on standing in the laboratory and that 
neither the use of rubber stoppers nor that of paraffin on the glass 
stoppers sufficed to prevent this so completely as to make us feel safe 
in using the substance after it had stood for some days, without rede­
termination of the water. 

It is only just to say that although no little pains has been taken in 
this laboratory to learn how to make accurate determinations of water 
in animal and vegetable substance, we are far from satisfied with the 
success of our .efforts. Indeed, I am inclined to regard this as one of 
the decidedly difficult determinations, so far as accuracy is concerned. ' 

NITROGEN, PROTEIN, ALBUMINOIDS, ETC. 

The nitrogen was determined in the partly dried substance (partial 
drying in hydrogen) by the soda-lime method. 

It is customary to compute the albuminoids or protein (nitrogenous 
substances) by multiplying the nitrogen by 6.25. In our analyses this 
factor has, in · general, appeared to be very nearly correct. I ·have 
thought it best, for the present purpose, to state the percentages of 
nitrogen and of protein as calculated by multiplying these by 6.25, and 
also to estimate the " albuminoids, etc." by difference. For the latter, 
the remainder left after subtracting the sum of ether extract and ash 
from the water-free substance, or the sum of water, ether extract, and 
ash, from the fresh substance, is used. This is not absolutely correct, 
but is more nearly so than the product of nitrogen by 6.25 would be. 

The importance of correct estimation of the nitrogenous matters led 
us to spend a not inconsiderable amount of time in the study of the 
sources of error and means of avoiding them, especially in the use of 
the soda-lime method for determining nitrogen in animal tissues. ·~ 

Sources of error in the soda-lime method and means for avoiding them.­
.A,s the jnvestig;ations Qf tl;l,ese ~uestions h~ve been ~ublished in d~-
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tail elsewhere,• a recapitulation of the results and conclusions will 
perhaps suffice here. For this purpose I quote from an article in the 
American Chemical Journal : t 

The experimental and other considerations presented in this and the previouR arti­
cles on the determination of nitrogen by soda lime may be conveniently summarized, 
after first recalling the probable reaction by which the nitrogen is changed to 
ammonia and the principal sources of error in the operation : 

(1) It seems decidedly probable that the change of nitrogen to ammonia is effectefl 
by union, at high temperature, with water vapor yielded by the soda lime (or slaked 
lime in case the latter is used). It is essential that the contact between nitrogenous 
distillation products and water vapor be sufficient anu at not too high or too low 
temperature to insure con version of all the nitrogen to ammonia, and that the 
ammonia be not dissociated or oxidized. The main objects, then, are to secure com­
plete ammonification and to avoid dissociation and oxidation. 

(2) The chief difficulty in th~ way of complete ammonification of protein compounds 
appears to be the formation of gases which do not readily yield their nitrogen to be 
united with t.be hydrogen of the water vapor. With certain other classes of nitro­
genous compounds, as leucine and its congeners, alkaloides, amines, and amido and 
azo compounds, this difficulty is greater and sometimes apparently insuperable. 
The tendency of protein compounds to be decomposecl by heat and other agencies 
into leucine, amines, etc., appears to explain the difficulty frequently found in getting 
all their nitrogen into the form of ammonia. by heating with soda lime. The evident 
means to secure complete ammonification must be sufficient contact with soda lime 
at proper temperature. 

(3) The danger of dissociation of ammonia evidently increases with increase of tem­
perature and time of exposure, and is probably diminished by presence of water 
vapor and other diluting gases. If this be so, the danger will "be avoided by measur­
ably rapid combustion at not too high heat, and by keeping the ammonia in coutact 
with sufficient moisture from the soda lime until it leaves the heated tube. 

(4) Leaving out of account substances such as nitrates, nitro-compounds, etc., whose 
nitrogen is imperfectly converted into ammonia by soda lime, even in the presence of 
organic matter, and assuming palpable errors of manipulation to be avoided, such as 
(a) loose packing of asbestos plug, which would allow particles of soda lime to be swept 
into the acid bulb; (b) heat at anterior end of the tube so low as to permit ammonia 
to be retained with moisture about the cork, or so high as to char the cork and give 
rise to acid or alkaline distillation products; (c) use of soda lime containing nitrates 
or nitrites, which may, accord1ng to circumstances, either furnish nitrogen to be 
transformed into ammonia or oxygen to burn the ammonia formed from tho nitrogen 
of the substance; (d) use of distilled water containing ammonia for rinsing tho acid 
bulb; (e) imperfectly cleanell or incorrectly calibrated. buretteH; the principal sources 
of error above discussed involve loss of nitrogen, and may be recapitulated thus: 

I. Loss from imperfect ammonification of the nitrogenous substance, clue to-
a. Incomplete decomposition of the substance, part of the nitrogen being (from 

coarseness of the particles of the substance, imperfect mixing with the soda lime, 
insufficient heat, or other cause) left behind in the charred residue. 

b. Change of nitrogen into compounds other than ammonia, either such as may 
remain in the tube, e. g .• cyanogen, or volatile distillation products which escape 

*Notes on the soda-lime method for determining nitrogen, W. 0. Atwater and 
C. D. \Voods, Am. Chern. Journal, vol. a, p. 311. Note on the absorption of ammoni:t 
by acid solution in nitrogen determinations with soda lime, I. S. Haynes, loc. cit., 
10, p. 111. On certaiusonrces of loss in the determination of nitrogen by soda lime, 
W. 0. Atwater and E. M. Ball, loc. cit., 9, p. 319. On sources of error in determina­
tions of nitrogen by soda lime, and means for avoiding them, vV. 0. Atw~ter, loc. cit., 
10, pp. 197 and 262. · 

tAm. Chern. Journal, vol.10, p. '277, 

JI l\fis 274-4$ 



690 REPORT OF COMMISSIONER OF PISH AND FISHERIES. 

ammcnification antl pass through the acid solution unabsorbed, or, if absorbed, are 
not accurately determined by the titration or other means used to iin<l the amount of 
nitrogen in the solution. 

c. Escape of nitrogen in the free state. 
II. Loss of ammonia through-
a. Dissociation at high heat in the combustion tube. 
b. Oxidation by air present in the tube before, or introduced in aspirating to wash 

out ammonia after the combustion. 
c. Neutralization by acid products, e. g., of sugar, where the latter is used in the 

combm<tion. 
d. Incomplete absorption by the acid solution. 
(5) Complete decomposition of the substance has, in our experience, been readily 

secured by pulverization fine enough for it to pass through a sieve of 1 mm. aper­
ture; thorough mixing with soda lime; avoiding the shaking by which the particles 
gather at the top of the soda lime; and heating to low redness. 

(6) With sufficient soda lime, not too dry, we have found no reason to fear the forma­
tion of cyanides, nor have we been able to obtain any indication of the escape of free 
nitrogen when the operation is properly conducted, although it might, perhaps, occur 
by oxidation of ammonia if there were nitrates or nUrites present, ~r if aspiration 
with air were done while tube and contents are hot. Turning off the flame before 
aspirating has, in our experie nee, sufficed to avoid oxidation by air. At least, if 
ammonia has been oxiclized, the quantity has been too small to be detected. 

(7) When sugar is nsed, acid products may be formed in quantities l~rge enough 
to impair the accuracy of the determination!:!. With ordinars animal and vegetable 
protein compounds, provided enough soda lime is employed, the use of hydrogen, or 
sugar, or other substances for supplying gases, either to expel air, or to yield nascent 
hydrogen to form ammonia with the nitrogen, or to dilute the ammonia and prevent 
dissociation, or to wash out the ammonia, appears to be unnecessary. The danger of 
loss by incomplete absorption of the ammonia by the acid solution appears to be 
very small indeed, even when the development of gases is very rapid, provided suf­
ficient acid solution be used. 

The chief sources of loss appear to be from incomplete ammonification and from 
dissociation of the ammonia formed. 

(8) The first of these two difficulties is a serious one. With protein compounds, the 
great trouble is evidently the formation of volatile decomposition products which do 
not readily yield their nitrogen to form ammonia with hydrogen. This is easy to 
under stand when we consider that protein compounds are prone to yield cleavage 
products snch as leucine and its congeners, compounds allied to the alkaloids, amido 
compouudEs, etc. ; and that 1t is very difficult to get all the nitrogen of these latter 
into the form of ammonia with soda lime, evidently because of their proneness to 
form compounds that resist the ammonifying action. 

With alkaloids and allied compounds, leucine and other amido compounds, amines, 
and azo and nitro compounds, complete ammonification is not always effected even 
with the utmost care. Concerning peptou es our experience does n~t enable us to 
speak; but for the protein of ordinary animal and vegetable substances, including 
casein, proper precautions appear to insure complete ammonification of the nitrogen. 
The importaut condition appears to be sufficient contact with heated soda lime (i.e., 
with water vapor at high temperature). 

This contact is best secured by (a) intimate mixture of substance with soda lime; 
(b) close packing so as to avoid open space inside the tube; (c) providing a reasona­
bly long anterior layer of soda lime; (d) heating this latter to dull redness before 
bringing the heat to bear upon the substance, and keeping it hot until the combus­
tion is done. In order to insure the maximum of surface for contact it is well to 
have the anterior layer consist of coarse particles of soda lime containing enough 
lime to prevent fusing together. It is possible that too long heating may result in 
expelling the water from the soda lime, so that there will no~ be enough fn t.!:w latter 
part of the operation to insure complete ammonification. 
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Though it is desirable to avoid coloration and turbidity of the aci(l solution, these 
do not necessarily imply incomplete ammonification, nor does their absence provo 
perfect combustion. With proper care to insure contact between soda lime and 
substance, we have almost never found the solution so colored as to seriously interfere 
with titration. 

(9) Ammonia may be dissociated and nitrogen lost by either too high heating or by 
conducting th(i) operation so slowly as to leave the ammonia exposed for a long time 
to heat. It seems probable that the presence of water vapor, as of other gases, would 
tend to prevent dissociation of the ammonia, and that the danger of long heating 
may be partly due to reduced supply of moisture from the anterior layer of soda 
lime after the latter has b een heated for some time. 

( 10) A vacant space in the tube (channel as ordinarily recommended) may cause 
serious loss. This loss is greater the higher the temperature and the longer the time 
of combustion. It is probably due not only to incomplete ammonification of distilla­
tion products through lack of contact with the soda, lime, but also to dissociation of 
ammonia. With the channel the flow of the ga">es is slower and they are exposed to 
heat longer than when the tube is packed fnll. Add the possible lack of water vapor 
when the heating is long continued, and the loss by dissociation is very clearly 
explained. When the tube is closely packed, the flow of gases reasonably fast, and 
the operation conductecl at a temperature sufficient to heat the tube only to dull 
redness, there appears to be no considerable loss by dissociation, even with a long 
anterior layer (20 or 30 em.) of soda lime. 

Concerning reagents, apparatus, and manipulation, a few words will suffice. 
1. Soda lirne.-The soda lime made by mixing one part of ordinary caustic soda 

with two and a half parts of quicklime by the process described,* costs very little 
for materials and labor: aml serves the purpose very satisfactorily. In sifting it is 
conveniently divided into a finer portion to be mixed with the substance, and into 
coarser particles to be used for the anterior layer. It bears heating without fusing 
so much as to leave any considerable open space in the tube if closely packed at the 
outset. Varying proportions of soda lime, from one part to two and one-half parts 
of lime to each part by weight of soda, have made no difference in the results of the 
analyses. "\Ve have obtained equally good results with the mixture of sodium car­
bonate and slaked lime as described by Johnson, and see no reason why slaked lime 
as recommended by him should not be generally efficacious as it ha,s proven in the 
cases cited by him and in those tried by ourselves. Our reason for adhering to the 
ordinary soda lime has been the impression that by filling the anterior portion of 
the tube with coarse particles of the rather difficultly fusible material, more complete 
contact is insured between nitrogenous distillation products and the heated water 
vapor from the soda lime. The old theory that enough soda should be mixed with 
the lime to make the mixture easily fusible does not stand the test of experience. 

In testing the purity of soda lime by sugar, as is sometimes recommended, there is 
danger of error both from the presence of nitrogen in the sugar and from formation 
of acid distillation products. 

2. Tttbes and cha1·ging.-For ordinary combustions, tubes of from 35 to 40 em. in 
length do very well. The method of charging the tube upon which we have gradually 
settled, after numerous trials with tubes of different lengths and charged in different 
ways, is explained in the accompanying tabular statement: 

CentimeterR. 

Length of tube·--------·---·-···--···----····- ··.-···---···-· .. 40 
Asbestos and fine soda lime .. _ ..•••••. - - -- - . __ •. - .. _ •. - . ____ ... _ 4 
Mixture, fine soda lime and substance---------------··--------- 16 
Rinsings, fine soda lime----------·----------·------·----·------ 4 
Anterior layer, coarse soda lime. ____ .... __ .. ___ .. ____ . ________ . . 12 
Asbestos, open space, plug . _ .... . .. ________ .. ____ .. _. _ ... ____ . . 4 

"Amer. Chern. Journal, 9, 312. 
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With a shorter tube the divisions may be made proportionately shorter. \Ve intend 
to have at least forty parts by weight of fine soda lime for every part of substance in 
the "mixture." About 0.4 and 0.6 gramme of flesh (water free), or corresponding 
amounts of other materials, we :find convenient. The importance of :fine pnl verization 
of substance, intimate mixture with soda lime, :filling the tube compactly so as to 
have no channel, avoiding the shaking by which particles of the substance might 
be brought to the top of the soda lime, and heating until no charred material is left, 
is insisted upon. An anterior layer of coarse soda Lime, 12 em. long, has proven 
very satisfactory. The anterior layer should be well heated 'before the heat is 
applied to the mixture of soda lime and Elubstance, and kept hot until the combustion 
is done. 

3. Heat and time of cornbustion.-A "low red" heat ordinarily suffices. Heating to 
bright redness brings danger of loss of .ammonia by dissociation, though in our expe­
rience, when the tube is closely packed and the operation not too slow, we have found 
practically no difficulty in getting all the nit.rogen as ammonia even at high heat. But 
with a channel in the tube the loss by high heating has been considerable. 

Ordinarily, three-quarters of an hour is ample for the combustion, and an hour the 
extreme limitt according to the experience in this laboratory. Rapid combustion is 
less and long heating more dangerous than is frequently taught. With an ordinary 
Knop and Arendt (four bulb) bulb apparatus containing 10 cc. of acid solution, of 
which little over half was required to neutralize the ammonia, the. ammonia was com­
pletely absorbed even when the combustion lasted only 12 minutes. Serious loss 
may result from too long heating, especially if there be open space in the tube or the 
temperature is high. 

4. Determination of the ammonia.-In the combustion of ordinary protein compounds 
with the precautions stated above, practically all the nitrogen is converted into 
ammonia, and its determination by titration is easy. We :find it well, however, to 
use concentrated solutions and to avoid excess of water in rinsing out the bulbs. The 
quantity of concentrated acid solution required is small and the tension in the com­
bustion tube during the heating consequently slight, which is a.convenience; while, 
with the small quantity of solution in titrating, the color reaction is sharp and the 
determination easy and accurate. Freshly prepared cochineal solution is the most 
satisfactory indicator we have found. Very narrow burettes, in which 10 cc. Ol)cupy 
from 30 to 40 em., have decided advantages for convenience and accuracy when con­
~entrated solutions are used. 

Accm·acy of measurement of soluti9ns.-The danger of error in measur­
ing the standard acid and alkali is greater than is sometimes supposed. 
The results of our observations may be briefly summarized:* 

(1) Leaving temperature out of account, uniformity and accuracy of 
delivery depend upon the completeness with which the liquid is removed 
from the inner walls of the tube. The amount of adhering liquid is 
greater the larger the extent of the interior ~~urface to be drained; the 
greater the amount of dirt, grease, etc., on this surface; the more rapid 
the outflow and the shorter the time allowed for the after flow, i.e., 
for the adhering liquid to drain down. When the tubes are not clean 
and the delivery is rapid the amount of adhering liquid may be so large 
and so variable as to materially affect the measurements. But with 
clean, narrow tubes and fine jets the uniformity, ~ud hence the accu­
racy, are all that could be desired. 

~See article on Burettes and Pipettes by W. 0. Atwater and C. D. Woods, Journal of 
Anal. Chern., vol. 1, p. 373! · 
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(2) ·w'ith a float, or, as is more convenient, a simple device such as a 
black and white reflecting surface of paper held behind the burette,- and 
sights to insure that the level of the eye shall be the same as that of 
the meniscus, or, indeed, by using proper care without float or other 
help, reasonably accurate reading is easy even with burettes of ordinary 
width. 

(3) With very narrow burettes, well cleaned and provided with fine 
jets, it is easy without float, reflector, sights, or other helps for reading, 
to make measurements with a probable maximum error of .001 to .002 cc . 

• in 10 cc. For accurate measuring of small quantities of solutions, 
therefore, the narrow burette is decidedly advantageous. 

In the determinations of nitrogen by the soda-lime method we have 
found it convenient to employ quite concentrated solutions of standard 
acid. For this we have, after some years' experience, settled upon a 
10 cc. burette of about 5 rum. internal diameter graduated to .05 cc. 
For standard alkali, which we make more dilute, we employ a ~omewhat 
wider burette. Since the narrow burettes of ordinary thickness are apt 
to get broken, we :find it advisable to have them made of thick glass. 

For the ordinary work of analysis, burettes of the usual width (when 
they are kept clean and when the measurements by which they are 
calil)rated and those in the ordinary routine of analysis are made in the 
same way) give tolerably good results. It is only when especial accu­
racy is desired that the narrow burettes and the precautions above sug­
gested (regarding cleanness of the burettes and either slow drawing· oft' 
of the solution through narrow jets or other means to avoid error from 
the afterftow) are needed. Of course, the greater dilution of solution 
which may be used in the wider burettes compensates more or less com­
pletely for the larger error involved in their use. But where, for the 
sake of sharpness of the color reaction or for other reasons, as, for in- · 
stance, to avoid pressure on the combustion tubes, it is desirable to use 
very small quantities of concentrated solutions, the narrow burettes 
offer decided advantages. 

Since most of the analyses were made, the method of Kjeldahl has 
come into use, and is now employed in this laboratory in preference to 
the soda-lime method, though we find it advantageous to use the latter 
from time to time as a check. 

F .A.TS, ETHER EXTRACT. 

The fats were extracted with ether, which, after various trials with 
chloroform, benzine; and carbon disulphide, we are persuaded is the 
mo~t convenient solvent for the purpose. 

The determinations were made in the material which had been dried 
in hydrogen. Generally, from 0.3 to 1.0 grammes was used for the extrac­
tion. The operation was conducted in an apparatus similar to that 
described by Johnson.* The corks and :filter paper were always treated 
---------------~-·-- ~--------

*Am. Jour. Sci., 13, 1887, 190. 
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with ether before using. We have found it convenient, however, to 
duplicate the apparatus, using several at once. A rectangular box of 
zinc or galvanized iron, 120 em. long, 20 em. wide, and 25 em. high, and 
provided with eight pipes of block tin which serve as worms, makes a 
very good cooler for the ether. The radiation uf heat from the water is 
perhaps sufficient to keep it cool enough to condense the ether, but we 
generally have a current of water running through the cooler when in use. 

The point at which the extraction is completed we have not always 
found easy to determine. The methods ordinarily recommended, of 
evaporating a drop of the ether after it percolated through the sub­
stance, either on a piece of paper or on a clean watch-glass, and noting 
whether a transparent spot or a residue remains, have not in our 
experience been satisfactory. We prefer to continue the extraction 
for such time as experience bas indicated to be usually sufficient, and 
then remove the flask and substitute another, repeating this latter 
operation until the new flask shows no gain in weight after the extrac­
tion bas been continued for some time. When the extraction is believed 
to be complete, the apparatus is taken ofl' from the condensing tube, 
the inner tube holding the substance is taken out, a test tube substi­
tuted, the apparatus put back in plac6, and the ether in the flask is 
again warmed, allowed to condense and run back into the test tube, 
and thus most conveniently recovered for subsequent use. The small 
portion of ether still adhering to the extract in the flask is removed by 
heating in a current of hydrogen in the apparatus used for drying. 

What other substances besides fats are thus extracted from the flesh 
offish, oysters, etc., is a matter which I have not investigated, contenting 
myself for the present with simply calling the material extracted by 
ether, ether extract. As the analytical details show, the material used for 
fat determination was dried in the hydrogen before extraction with ether. 
By this means two possible sources of error are avoided, to wit: 

(1) Certain fatty substances, as is well known, arerenderedmsoluble 
or very difficultly soluble in ether by being heated in air. This altera­
tion, due, I suppose, to oxidation, is very marked in many vegetable 
substances. Thus I have found the larger parts of the fats of linseed, 
maize, and grasses to be rendered insoluble in this way. To what ex­
tent any of the fats of the animal tissues which we have analyzed would 
Le thus affected is a matter which I regret to have been unable thus far 
to study. That the error by drying in air would be large seems to me 
improbable. 

(2J When the material extracted contains · considerable quantities of 
water, or when commercial ether containing water is used, substances 
other than fats may possibly be dissolved. When and bow greatly 
the presence of water would afl'ect the results I can not tell, tJ:wugh I 
do not believe the error would be great in such. substances as we are 
here dealing with. 

The ether extract was nearly always more or less colored. How far 
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t hi::5 was (lne to ehemieal or physieal changes in the fatH, and how far to 
coloring· matter~ extracted with them~ I can not say. 

As regards the difficulty of extracting with ether, our experience 
shows that many of the vegetable fats, as those of maize, wheat, etc., 
are easily extracted, while those of animal tissues are often more diffi­
cult to get into solution. The fats, or, more properly, the materials 
soluble in ether, are more readily extracted from oysters, clams, lean 
beef, etc., than from the tlesh of the fatter fish and the fatter meats. 
In generaJ, the greater the percentage of fat in a substance the more 
difficult tlw removal of the last traces. Mr. Woods remarks that" the 
flesh of eels was the hardest material to extract I have ever met." I 
should say that even the flesh of eel could hardly be much more diffi­
cult than the yelk of eggs, which, however, is of different composition. 
It is, I think, very important that the material to be extracted be fine, 
especially when it is hard and dry, as is often the case with partly dried 
flesh. 

After the experience which we have had in extracting with ether, I 
am persuaded that correct results are far harder to obtain than is or­
dinarily believed. Indeed, I regard these determinations, like those of 
water, as among the more difficult ones with which we have had to do . 

.ASH. 

The ash was determined by charring about 2 grammes of the p'l.rtly 
dried material, extracting the charred mass with water, burning the 
residue at a high temperature, addi11g the solution, evaporating and 
burning at a faint red heat. The charring and lmrning were conducted 
in platinum capsules over a gas flame. The crude ash thus obtained 
was practically free from coal. No determinations of carbonic acid 
were made. 

PHOSPHORUS. 

A portion of the partly dried substance, usually about 1 gramme, 
was carefully burned in a platinum crucible with some 10 grarnmes of a 
mixture of equal parts of sodium nitrate and carbonate, previously 
proveu free from phosphoric acid. The white mass was dissolved in 
water, acidulated with nitric acid, evaporated and treated with nitric 
acid again, the operatiOn being repeated when necessary to remove 
chlorine, and the phosphoric acid then estimated with ammonium 
molybdate solution. 

A number of experiments were made to test the accuracy of the de­
terminations in the presence of such large quantities of sodium nitrate, 
etc., as are necessarily used. They were carried out by Mr. G. P. Mer­
rill, th.en assistant in this laboratory and now curator in the U. S. 
National Museum. It will suffice here to give the outcome, which was 
briefly this : 

At the temperature of the trials, which was in each case not far from 
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290 C., two precautions are necessary: (1) the use of a large excess of 
the molybdate solution (unless nitric acid alone should perform the 
same office), and (2) allowance of ample time for precipitation. Neglect 
of these precautions involves risk of loss of phosphoric acid The 
effect of higher temperature was not tested. Practically, we have used 
25 cc. of molybdate solution and allow from 36 to 48 hours for the pre· 
cipitation. 

SULPHUR. 

About 1 gramme of the partly dried substance was oxidized as for the 
determination of phosphorus. The cooled mass was dissolved in hydro­
chloric acid, and the sulphuric acid determined by precipitation with 
barium chloride. 

It is well known that the presence of salts of the alkalies, including 
sodium chloride, when present in considerable quantities, may affect 
the precipitation of ~:;nlphuric acid by barium chloride, the precipitate 
of barium sulphate bringing down with it under some circumstances 
more or less of the alkaline salt. The ordinary ineans for avoiding 
this consist in diluting the solution, precipitating hot, and washing the 
precipitate with hot water. In view of the large quantity of sodium 
chloride present in these determinations, it seemed desirable to study 
the conditions under which pure and impure barium sulphate precipi­
tates are formed a little more closely than had, so far as I am aware, 
been done. For this purpose a series of experiments was devised. 
The details were faithfully carried out by Mr. J.P. Bartlett, then a 
student in this laboratory and now chemist in the Maine State College 
Agricultural Experiment Station. 

1'he plan consisted in taking a solution of sulphuric acid and deter­
mining the amount of acid both in the solution alone and after adding 
different quantities of sodium chloride. Comparative trials were made 
witll concentrated a{td dilute solutions and by precipitating hot and 
cold. The sulphuric-acid solution used was the same as employed for 
nitrogen determination with the soda lime. The sodium chloride solu­
tion contained about 25 per cent. of sodium chloride, and the barium 
chloride solution about 20 per cent. of the ordinary crystallized salt. 
Without going into details of the experiments, it will suffice to say 
that, although when precipitated cold from concentrated solutions the 
barium sulphate is apt to be too heavy, i. e., to bring clown sodium 
chloride, yet, when precipitated hot, or even precipitated cold from 
dilute solutions, it was uniformly pure. This is in accordance with tlle 
previous observations on which general practice is based. Our deter­
minations served simply to show the limits of concentration and amount 
of sodium chloride within which jt is safe to work. It should be noted, 
however, that the solutions contained in ,all cases a small amount of 
free hydrochloric acid, and that only a small excess of barium chloride 
was used in the precipit~Ltion. Practically, the ordinary way as recom­
mended by Fresenius is accurate for these determinations, even in pres-
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ence of large amounts of sodium chloride, provided the proper preca.u. 
tions ar·e observed. The experiments satisfied us that the presence of 
the sodium chloride in the determinations of sulphur, as we conducted 
them, did not interfere with the accuracy of the results. 

CHLORINE 

was determined by burning the partly dried ~ubstance in platinum 
evaporating dishes, as in the cteterminations of phosphorus and sul­
phur, and estimating the chlorine in the fused mass with ammonium 
sulphocyanide by Volhard's process.* Dr. J. H. Long, then assistant 
in this laboratory, but now professor of chemistry in the Chicago l\fed­
ical College, by whom the determinations were made, carried out, at 
my request, a series of experiments which led to the observance of 
certain precautions and showed that with them very satisfactory results 
may be obtained in the determination of chlorine in such substances 
as those we were working with. The precautions are contained in the 
following statement of the method followed in the determinations of 
chlorine in fish flesh. 

(1) The substance was very slowly fused with a mixture of potassium 
nitrate and sodium carbonate so as to avoid any possible loss by spirt­
ing. It was observed that when the platinum capsule, in which the 
ignition w::J,s carried on, was covered with a watch glass, small portions 
of the substance were thrown out against it unless the operation was 
conducted ver,y slowly. With care, however, there was no consider­
able loss, as indicated by either the appearance of the watch glass or 
actual determinations with sugar and a known amount of chlorin"e. 

(2) The fused mass was dissolved in chemically pure nitric acid, which 
was made quite dilute, since by using a stronger acid some chlorine 
coQ.ld easily be driven oft', as was found by experirp.ent. 

(3) To the solution thus obtained an excess of silver nitrate solution 
(dccinormal or half decinorlllal) was added, and the whole boiled ·On 
tho water bath for about 2 hours. This long boiling with excess of 
nitric acid, added after the silver nitrate, was found necessary to expel 
nitrous acid coming from the reduction of the nitrate in the fusion. 

(4) After the boiling, the solution was allowed to become quite cold 
before titrating. 

As the details of the experiments on the determinations of phos· 
phorus, sulphur, and chlorine are somewhat extended and will prob· 
ably be printed in full in another place, they are not inserted here. 

PRUXIMA1'E INGREDIENTS DIREC1'LY DETERMINED. 

In a number of the specimens determinations were made of the ingre­
dients soluble in cold and hot water, and of the portion not dissolved 
by water, alcohol, or ether. The object was as much to test the meth· 

* Leibig's Annaler, 190, 1. 
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ods commonly employed as to learn the amounts of the ingredient~. 
The methods have proved unsatisfactory in many respects, and we have 
felt it advisable to make no more determinations by them than are 
indicated in the tables until the subject is worked up more thoroughly. 
Lor that matter, u satisfactory examination of the proximate constitu­
ents w·ill involve the study of a good deal more than the compounds of 
the flesh. Considering the complicated character of the compounds 
concerned, the vagueness of our present knowledge of them, and the 
amount of preliminary work necessary before such an investigation 
can be got into good running order; and adding to all this the impor­
tance of studying the elementary composition of the organic compounds, 
and the mineral mgredients as well, it is clear that much labor will be 
necessary to reach the desired results. Those we have obtained will at 
least serve to compare with similar ones obtained by other analysts.* 

Oold-water extract.-Of the freshly chopped substance, 33! grammes 
were digested for 18 to 24 (generally about 20) hours in 500 cc. of cold 
water, and then filtered. The filtration was conducted at first through 
"coffee" filter paper, but we have found it better to use fine linen cloth, 
which has the advantages of more rapid filtration and of allowing the 
liquid to be squeezed through with proper care. The solids do not pass 
through the cloth more than through the filter paper, and by placing on 
a glass plate, scraping, and subsequent rinsing, they are separated much 
more easily and completely than they can be from the filter paper. 

Albumen coagulated from cold-water extract.-The filtrate thus ob­
tained was boiled and filtered through previously dried and weighed 
asbestos filters. Atter washing with ether, the filter with its contents 
was dried and weighed. That this method for determining albumen is 
accurate is by no means proven or even probable. Indeed, in some 
species of fish at least-and the same is true of other animals-the cold­
water extract of the muscular tissues contains a form of albumen, or at 
any rate a substance or substances closely resembling albumen, which 
are not precipitated by boiling at all, except•after the addition of large 
quantities of acid or salts. When the determinations in question were 
made, these substances had not been well studied, but I was persuaded 
that the method followed was not reliable for the determination of the 
actual amount of albumen, a view which studies, to be elsewhere dis­
cussed, have amply confirmed. 

Extractive matters. Oold-water extract not coagulated by boiling.-The 
filtrate from the coagulated albumen was evaporated in platinum cap­
sules and weighed. One portion was used for determination of the ash, 
which was done by charring at a low temperature, extracting with 
water, igniting the residue until it was well burned, adding the water 
solution, evaporating, igniting carefully at a low temperature, and 
weighing. The other portion was finely ground, dried in air to deter-

*See Almen. Analyse des Fleisches ein'iger Fische,Nova Acta Reg. Soc. Sc. Ups., Ser. 
III, Upsala, 1877. 
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mine the percentage of water, and extracted with ether until free from 
fat, usually 2 or 3 hours. The crude extract, minus the water, fat, and 
ash, is reckoned as pure extract, and is designated as" extractive mat­
ters." It of course contains the albumen w~ich was not coagulated, the 
other nitrogenous compounds, the carbohydrates, and whatever,. else, 
except fats and mineral matters, was taken from the flesh of the fish by 
the digestion in cold distilled water. 

Hot-water extract. '' Gelatin. ''-The residue left after the extraction 
with cold water was treated for 18 to 24 hours, generally about 20 hours, 
with distilled water at 100° or slightly below. It was then filtered 
through weighed asbestos filters, and the filtrate evaporated to dryness 
in platinum, and weighed as "crude gelatin." In this fat and ash were 
determined, and the pure extract, called in the tables "gelatin," esti­
mated as in the cold-water extract. It should be stated that in both 
hot and cold water extracts the figures for total extract in the tables 
represent water-free substance, i.e., crude extract minus water. I am 
inclined to think it would be better to determine both water and fat in 
the crude extracts in one operation by extracting with ether and noting 
the loss. 

Insoluble protein.-The residue left after the extraction with hot water 
was treated with alcohol or ether, or both, dried, and weighed. Water, 
ash, and fat were then determined (except, of course, that fat was not 
determined in the cases where it had been previously extracted). The 
ash was determined by direct burning, it being assumed that the pre­
vious treatment with cold and hot water had sufficed to remove the 
easily fusible and volatile salts. The removal of the last portions of fat 
is often extremely difficult, and it is not impossible that in some cases 
traces were left and weighed as insoluble protein. The figures for totaJ 
insoluble protein in the tables denote water-free substance. 

It is perhaps superfluous to state that the determinations were all 
made in duplicate. The figures given in the tables which follow rep­
resent the averages of the closely agreeing results. The analytical 
details are given in the next chapter. 

3. DESCRIPTIONS AND DETAILS OF ANALYSES OF SPECIMENS 
OF AMERICAN FISHES. 

The usefulness of full statements of details of investigations of this 
sort is often insisted upon by chemists, and with justice . . The attempt 
to properly collate and use results of other analyses of fish has im­
pressed upon me anew and more strongly than ever the loss which such 
work often suffers from omission of details in reporting it. 

The following data, regarding the analyses of fish and those of 
analyses of invertebrates, etc., beyond, have been compiled from our 
laboratory notebooks, the purpose being to make of them a faithful 
record of the facts regarding the specimens analyzed and the analytical 
results, and likewise to furnish such other data as, taken in connection 
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with the descriptions of the methods of analyses, would afford reason­
ably ample means foi· judging of the correctness of the other evidence 
upon which the numerical statements and conclusions in the succeeding 
chapters are based. 

'fhe .explanations in the chapter on methods of analysis will, it IS • 

hoped, suffice to make the statements clearly understood. 
In a number of the det~rminations of nitrogen, ether extract, etc., 

the percentages of water-free substance, '' Wfr," in the partly dried 
substance, '' Pd," are slightly different from those stated in the water 
determinations. This apparent di~;~crepancy is explained by the fact 
that the detetminations in question were made later, and, in some 
cases, in other portions of the material. 

A number of the earlier analyses, made while the methods were 
being tested and before the routine was well in hand, were more or less 
unsatisfactory. Several were discarded entirely. Those .here given 
seemed to me sufficiently accurate to warrant their insertion. 

In the ''direct determinations of proximate ingredients" the results 
are such as to make the sum of extractive matters+albumen+gelatin+ 
insoluble protein, etc., in several cases considerably more or less tuan 
100, which, of course, indicates errors in the figures. As stated in the 
descriptions of the methods, these analyses were so unsatisfactory as 
to deter us from further attempts until opportunity should be given 
for the experimental study needed to improve the methods. Meanwhile 
I have thought it proper to· state the results exactly as we obtained 
them and thus give the reader the same opportunity that I have to 
judge how much they are worth. Where the footings varied more than 
5 per cent. from 100 in the water-free substance of th~ flesh, the figures 
for ''insoluble protein" and the footings are excluded from the tabular­
ized statements beyond. The remaining analyses show in the figures 
for flesh (water plus water-free substance) no variations exceeding 1! 
per cent.; indeed all but two come within less than 1 per cent. of 100, 
which seems to be close enough to entitle them at least to preservation 
until more accurate results are obtained. 

The arrangement of th!3 specimens in this chapter in numerical order 
has seemed most convenient for reference. 

NOTES ON SPECIMENS OF FISH. 

The following notes are from laboratory books. The numbers are 
those used in the tables of analyses. Other data are summarized iu 
Table 1. In cases where several specimens were weighed separately, 
and only the sums or averages are stated in that table, details are 
cited here. 

1. Halibut. Purchased in Middletown. The specimen was a portion of the pos­
terior half of the body. Price, 15 cents per pound. 

2. Flounders. Purchased in Middletown. Price, 10 cents per pound. 
3. Cod. Purchased in Middletown. Price, 15 cents per pound. 
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4. Eels (salt water). Purchased in Middletown. Eleven dressecl :fiah, i. e., with 
heads, entrails, and skin removed. Price, 10 cents per pound. 

5. Ah1wife. Purchased in Middletown. Price, 12 cents per dozen. Twelve whole 
:fish weighed 2,566 grammes (5 pounds 1.5 ounces). The cost per pound was thus 2!-
cents. 

6. Shad. Purchased in Middletown. Price, 20 cents per pound. Two wh~e :fish. 
7. Striped bass. Purchased in Middletown. One whole :fish. Pnce, 20 cents per 

pound. 
8. Mackerel. Purchased in Middletown. Four whole :fish. Cost, 15 cents each. 
9. Halibut. Purchased in Middletown. Sections of fatter portion of body. Price, 

15 cents per pound. 
10. Shad. Purchased in Middletown. One whole fish. Price, 8 cents per pound. 
11. Cod. Purchased in Middletown. One :fish with head and entrails removed. 

Price, 8 cents per pound. 
12. Bluefish. Purchased in Middletown. One :fish with entrails removed. Price, 

10 cents per pound. 
13. Mackerel. Purchased in Middletown. Two whole fish taken. Price, 18 cents 

per pound. 
14. Salmon. Furnished by Mr. Blackford. Maine. One :fish, entrails removed. 
15. Porgy. Purchased in Middletown. Four whole fish. 
16. Haddock. Purchased in Middletown. One fish, entrails removed. Price, 8 

cents per pound. 
17. Lake trout. Furnished by Mr. Blackford. Lake Ontario. Mr. Blackford 

described it as follows: "Salmon trout, C1·istivomer namaycush, weighs 8 pounds 2 
ounces. This is very plenty in the market at this season of the year. You will prob­
ably find spawn in it." The sample, a whole fish, weighed on receipt 7 pounds 15 
ounces (3,600 grammes), and had evidently shrunk by loRs of water and otherwise in 
coming. It bad considerable spawn. 

18. Whitefish. Furnished by Mr. Blackford. Lake Champlain. Mr. Blackford says: 
"White :fish, Coregonus clupeiformis, weighs 2 pounds 15 ounces, caught at Alburgh 
Springs, Vermont, from Lake Champlain; is the great food-fish of the lakes and is in 
the :finest condition at present season." The specimen c'onsisted of one whole fish. 

19. Striped bass. Furnished by Mr. Blackford. Bridgehampton, Long Island. 
Atlantic Ocean. Described by Mr. Blackford: "Striped bass, weighs 2 pounds 9 
ounces, caught at Bridgehampton, Long Island, November 5, 1879. They are very 
plenty at this season and in their best condition.'' The specimen, one whole fish, 
weighe(l on receipt at Middletown. 2 pounus 6. 7 ounces, having evidently shrunk in 
transit. 

20. Red snapper. Furnished by Mr. Blackford. Fernandina, Florida. One whole 
:fish. 

21. Haddock. Furnished by Mr. Blackford. Off Rockaway, Long Island. Atlantic 
Ocean. One fish with entrails removed. 
~2. Flounder. Furnished by Mr. Blackford. Amagansett, Long Island. Atlantic 

Ocean. The specimen, one whole :fish, was rather old and the flesh very soft. It 
emitted some odor and looked "pasty" in drying. It is worthy of note in this con­
nection that the percentage of "gelatin" was large. 

23. Smelt. Furnished by Mr. Blackford. Hackensack River, New Jersey. Seventy­
three whole fish. 

24. Brook trout. Furnished by Mr. Blackford. "Cultivated trout." Six whole 
fish. 

25. Boned codfish. Purchased April 8, 1880, in Middletown, Connecticut; in 5-
pound packages; price 50 cents each, or 10 cents per pound. The following state­
ments were printed on the box: ''This package contains pure codfish, and that the 
best that can be cured, Great care is taken in the selection, curing, and packing, 
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and the fish is recommended to the consumer for its economy, convenience, cleanliness, 
anu quality.'' . . 

26. Red snapper. Furnished by Mr. Blackford. Eastm;n coast of Florida. One 
fish, entrails removed. 

27. California salmon. Furnished by Mr. Blackford. Sacramento River, California. 
The specimen included only the edible portion of the anterior part of the body, and 
like No. 22 emitted some odor and in the drying swelled a great deal and became 
pasty. 

28. Smoked halibut. Purchased in Middletown, Connecticut. Part of one side of 
fish, including skin and a few small bones. 

29. Canned salmon. Purchased in Middletown. One can, said to contain 2 pounds~ 
cost 45 cents. The sample had a good deal of oil. Flesh and oil were crushed 
together in a mortar; the oil was readily absorbed, so that the sample was easily 
worked. Weight of entire sample 870 grammes (lr>ound 14.7 ounces) which would 
make actual cost of the contents of can about 23 cents per pound. 

00. Mackerel. Furnished by Mr. Blackford. Off Cape May, New Jersey. Atlantic 
Ocean. Four whole fish. · 

31. Porgy. Furnished by Mr. Blackford. Rhode Island. Four whole fish. 
32. Shad. Purchased in Middletown. Connecticut River. Price 10 cents per 

pound. One whole fish. 
~3. Smoked Herring. Purchased in Middletown. Six whole fish. 
34. Salt codfish. Pnrchased in Middletown. Price 7 cents per pound. 'l'he speci­

men is of the kind known to the trade as "channel fish" and was said to have been 
caught in the deep water near George's Banks. 

35 and 36. Spent (or foul) Salmon. Penobscot River, Maine. !!-,our whole fish. 
Received November 18, 1880, from Government salmon-breeding establishment, 
through the courtesy of Mr. Charles G. Atkins, Bucksport, Maine. In an accompany­
ing letter Mr. Atkins suggests that though "spent" salmon [the eggs having been 
removed by stripping] they were in better condition than those that have spawned 
naturally. Fro7D measurements made by Mr. H. L. Osborn, assistant in Natural His­
tory in Wesleyan University, I select the following as of interest in comparing the 
dimensions and weights of the.se with salmon in good condition: Nos. 35£f and 35 b 
were males; Nos. 36 a and b, females; portions of Nos. 35 a and b were sampled 
together and analyzed as No. 35. The same was done with Nos. 36 a and b, which 
were analyzed as No. 36. 

Girth at Girth. at Girth at Length to Length to 
Greatest Greatest Least tip of anterior Girth posterior tip of base of 

Nos. h eight width height over end of middle middle 
of body. of body. of body. pectoral end of anus. adipose caudal caudal fin. dorsal. fin. ray. ray. 

---- -----.------------- --- ------
mm. 1nm. mm. mm .. mm. mm. mm. mm. mm. 

35a ..... 156 60 58 360 380 290 200 826 750 
35b ..... 154 58 57 355 365 285 190 830 750 
36a. ·--· 163 63 66 380 390 340 200 915 835 
36b - ·--· 166 64 67 400 395 315 210 896 813 

37. Salt codfish. Purchased in Middletown. Near Nantucket. Atlantic Ocean. 
The :fish is of the kind known as "boatfish" and was said to have been caught near 
the shore off Nantucket. · 

38. Blackfish. Furnished by Mr. Blackford. Stonington, Connecticut. Atlantic 
Ocean. Five whole fish. 

39. Mackerel. Furnished by Mr. Blackford. Cape Cod. Atlantic Ocean. One 
whole fish. 

40 and 41. Spent landlocked salmon. Eight whole fish. From Schoodic Salmon­
breeding l<~stablishment, Grand Lake Stream, Maine. Sample received from Charles 
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G. Atkins, who says, in letter dated Grand La.ke Stream, Maine, November 27, 
1880, "I send " " four male land-locked salmon and four females, whose eggs 
have been taken from them by the artificial process. They are as near spent fish as 
we can get, but I think they are in better condition than those that have spawned 
naturally." The following measurements and weights indicate the size of the fish 
and proportions of flesh and refuse : 

---- -- -- ----

Girth Girth at I 'l'otal I 
Greatest at tip of anterior Gi"h at I Edi>l' 

Waste, Loss 1 Total weight in 
Nos. entrails, in clean- pounds length. pectoral base of anus. portion. etc. ing. 

I 
weight. and fin. dorsal fin. 

ounces. 
--------- ---------

Grms. l 

-· ---
mm. mm. mtn. mm. Grma. Grms. Grms. Lbs. Oz. 

40a; ..... 520 285 292 216 745.1 767.5 17.4 1, 530. 0 3 5. 9 
40b ..... 500 250 255 175 623.8 594.8 i~:~ I 

1, 230. 2 2 11.4 
40c ..•.. 510 265 278 220 754.3 741. 9 1, 506. 6 3 5.1 
40d ----- 500 260 270 195 761.8 648.8 8. 9 I 1, 419.5 3 2. 41a ..... 4SO 230 240 177 562.1 471. 3 19.6 

I 

1, 053. 0 2 5.1 
41b ..... 460 220 225 175 494.7 401. 7 6. 7 903.1 1 15.8 
41c ..... 450 220 2l0 168 402.1 391.1 9. 3 802.5 1 12.3 41d .... . 450 210 200 160 442.9 409.4 11.4 863.7 1 14.5 

Nos. 40a, 40b, 40c, 40d, were sampled together and analyzed as No. 40. The same 
was done with 41 a, b, c, and d, which were analyzed as 41. 

42. Salt mackerel. Purchased in Middletown. The specimen was described as 
''No.1 mackerel." Caught probably in September or October, as the barrel from 
which the eample was taken was marked as inspected at Chatham, Massachusetts, 
in October. Price, 12t cents per pound. 

43. Spanish mackerel. Furnished by Mr. Blackford. One whole fish. 
44. White perch. Furnished by Mr. Blackford. Two whole fish, both of which 

were quite full of spawn. 

Weighings in preparation jo1· analysis. 

Constituents. ! a·. \ b. I Total. 

J 

I 

Grms. I -a-:m-: Gnns. 
Flesh ............. . , 128.7 1 142.7 271.4 
Refuse............ 208. 0 279. 0 487. 0 
Loss .............. 6.7 5.0 11.7 

Total ......... )343~~426~-no:!' 

45. Muskellunge. Furnished by Mr. Bla-ckford. St. Lawrence River. Mr. Black­
ford says: "It is not often found in our markets." One whole fisp taken for analysis. 

46. White perch. Furnished by Mr. Blackford. Four whole fish. 

Weighings in prepamtionjor analysis. 

Constituents. a. I b. c. d. Total. 
1-------·j----,--- ----------

Grma. 
Flesh . . . . . . . . . . . . . 78. 7 
Refuso...... . . . .. . 129. 2 
Loss.............. 7.1 

Grms. 
110.6 
196.5 

4. 6 

Grms. 
78.0 

127.2 
3.3 

Grms. 
71. 9 

125.5 
3. 3 

Grma. 
339.2 
578.4 
18.3 

Total . ........ -m~ -3ll.7 208.5J200~ -935.9" 



. 

704 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

47. Herring. Furnished by Mr. Blackford. Four whole fish. 

Weighings in prepamtion jo1· analysis. 

Constituents. 

Flesh ....•••...... 
Refuse .......•.... 
Loss ............. . 

a. 

Grms. 
136.5 
142.0 

5. 9 

b. I c. d. j Total. 

----;;;:::::- 1 ---;;:m~ Grrns. 

1 

Grm8. 
163. 0 121. 5 131. 5 552. 5 
129. 0 83. 0 143. 2 497. 2 
10. 2 1 5. 5 9. 5 31. 1 

48. Sheepshead. 1<-,urnished by Mr. Blackford. Florida. One fish, entrails re­
moved. 

49. Turbot or Greenland halibut. Furnished by Mr. Blackford. ~ewfoundland 

One whole fish. The fish had been frozen and partly thawed. 
52. Yellow pike perch or wall-eyed pike. Furnished by Mr. Blackford. Two whole 

fish, of which the heavier had considerable immature spawn. 

Weighings in prepamtion for analysis. 

Constituents. a. ' b. Total. 

1--------1---- --------

Grm11. Grms. Grms. 
Flesh ............. 232.5 230.2 462.7 
Refuse ............ ~69.2 273.5 642.7 

Loss .............. ---=~--~-~~~ 
Total ....... -I 611. 5 [ 511. 2 1, 122. 7 I 

53. Black bass (large-mouthed black bass). Furnished by Mr. Blackford. One 
whole fish. 

77. and 78. Salmon. Samples received from Mr . .Atkins. Penobscot River, Maine. 
The specimen consisted of two females, whole fish, which were analyzed separately 
as Nos. 77 and 78. Mr. Atkins writes: ''The two females, weighing 24 pounds, are 
in good condition, well fed and fat, though a little inferior to what might have been 
obtained in May or early in June. The salmon season is about closed and fish are 
scarce." 

79. Desiccated cod. 1<-,rom Mr . .A. R. Crittenden, Middletown, Connecticut. The 
specimen, called "Alden's Fresh Codfish" was a finely pulverized, yellowish-white 
material, of agreeable odor and attractive appearance. It was stated to be prepared 
by a process invented by Mr. Alden, of Gloucester, Massachusetts, well known for his 
connection with the invention of the proces>; of manufacturing condensed milk. The 
commercial enterprise has, I atn informed (October, 1881 ), since been transferred to the 
R urricane Isle Fish Company, Rockland, Maine, which is now preparing the product 
under the name of" Evaporated Fish." Their process of manufacture is described in 
one of their circulars as follows: "The fresh fish are brought in daily as caught, to the 
island, which is 12 miles out at sea. They are at once dressed, while perfectly fresh, 
and the pure flesh put into a large open evaporating ·pan with a steam jacket. This 
pan is provided with steam machinery, which keeps the flesh in constant motion 
until it is sufficiently dried. During the process one-half pound of common salt is 
added to each 100 pounds of pure flesh, not, however, for the purpose of p·reserving 
the product, but simply to improve the flavor; more salt will be required while cook­
ing: At no time is the heat in the pan allowed to reach that (lf boiling water. No 
destructive distillation takes place and nothing but water is removed from the fish. 
After removing the product from the evaporating pan it is sifted to remove any bones 
which may have accidentally been left in the flesh.'' 

80. Desiccated cocl-".Alden's Salt Cod-fish." Received from Mr. A. R. Crittenden, 
Middletown~ Cop,neQtic-qt, This is said to b~ ~jrpil~r to No! 79, e~cept that more 

I 

I 

I 
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salt was added before drying. I infer that it is not prepared in this way to any great 
extent commercially. 

Rl. Pollock. Furnished by Mr. Blackford. Coast of Massachusetts. Atlantic 
Ocean. One fish, head and entrail1:1 removed. 

87. Sardines. Purchased in Middletown. One half-box containing 15 S¥dines said 
to have been packed in France. The oil was separated by dra.ining, but in the 
preparation of the material for analysis as well as in the actual analysis it was, of 
course, impossible to accurately separate the oil belonging to the flesh from that in 
which they were packed. 

88. Smoked haddock or'' Fin don haddic." Purchased in Middletown. One smoked 
haddock (3! pounds), hea.d and entrails removed. Price 12 cents -per pound. 

90. Butter-fish. Furnished by Mr. Blackford. East end of Long Island. Atlantic 
Ocean. Four whole fish. 

Weighings in preparation for analysis. 

Conotitu,nto. '- a. b. _J __ c_. _'_ ~· _

1 

Average. 

I 

Grms. 1 Grms. Grms. Grms. Grms. 
Flesh............. 1a6. 5 86. 3 

1 
92. o 90. 2 101. 1 

Refuse ............ 101.0 65.0 72.0 71.0 77.4 

I 
Loss . . • • • .. . . . . . .. 3. 0 2. 7 2. 2 2. 0 2. 5 I 

Total ........ j24o:-5j ~4. 0 I 166:-2 ~- --1SLO 

91. Black Bass (small-mouthed black bass). Furnished by Mr. Blackford. Seneca 
Lake, New York. Two whole fish. 

Weighings in 1Jreparation for q,nalysis. 

Constituents. a. b. ,Average. I 
I -~ 

Grms. j Grms. Grms. 
Flesh ............. 231.5 119.0 175.2 

I 

Refuse............ 267.5 I 147.3 207.4 
Loss .........•.... J--5~-~-_:~ 

, Total . . .. . . .. 504. 0 268. 8 386. 4 

94. Canned fresh mackereL Purchased in Middletown. The analysis was made of 
the total can contents, which weighed 468.5 grammes ( 1 pound 0.!) ounce) and con­
tained some bone, which was, however, ''perfectly soft and edible." 

95. Salt mackerel. Purchased iu Middletown. One 5-pound can labeled "Ocean 
Gem Mackerel." The can was marked as inspected '·Gloucester, Mass., Mackere1, 
No. 2, 5lbs. 1880." The fish were in the condition in which salt mackerel are ordi­
narily sold, except that t.he heads and tails were removed. 'fwo fish were analyzed 
as follows: 

Weigltings in prepa1·ation j'01· analysis. 

,-Constituents. a . . b. Average. 

Flesh ............ . 
Grms. -~ ~rms. 

1 

- Grms. 
183 195 189 

Refuse ...•.•...... 
Loss ............ .. 

38 1 40 39 
2 2 2 

Total. ......... 230 I 

96. Canned Salmon. Purchased in Middleto\vn. Columbia River, Oregon. One 
pound can. Price 20 cents. The contents weighed 474 grammes (1 pountl 0.7 ounces). 

H, Mis. 274-45 
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98. Pickerel. Furnished by Mr. Blackford. Lake Ontario. One :fish, entrails re­
moved but containing spawn. 

99. Tomcod. Furnished by Mr. Blackford. South side Long Island, New York. 
Atlantic Ocean. Four whole fish, females, with spawn. 

We·ighings in p1·epamlion for analysis. 

Constituents. a. b. c. d. Average. l I 
----- -

G·rms. Grms. Grms. Gnns. Grms. 
:Flesh ........... .. 120.5 128.5 112.5 80.5 110.5 
Refuse .......... .. 182.0 188.5 164.0 143.0 169.4 
LO!'!S ·-----·--·--·- 4. 5 3. 0 1. 5 3. 2 3. 0 

-------------- -----
Total ......... 307.0 320.0 278.0 226.7 282.9 

100. Pickerel. Furni~:~hed by Mr. Blackford. Seneca Lake, New York. Three 
whole fish. 

Weighings in preparation for anal,l!sis. 

c. ~~:~uents. 

I Flesh ........ .-.... ~-~~~- ~;~~--r ~~~~-
a. b. 

Loss . . . . . . . . . . . . . . 5. 9 4. 5 3. 2 

A-.;-erage. 

Grms. 
170.2 
145.5 

4. 5 
\

Refuse............ 127.5 174.5 134.5 

1 Total ......... --29-6~- --35-3-. 5- --3-1-0-. 7- -3-2-0. 2-

--- --- -~--'----------'-------' 

110. Cusk or torsk. Furnished by Mr. Blackfonl. Atlantic Ocean. One fish, 
entrails removed. 

111. Cisco or lake herring. Furnished by Mr. Blackford. Lake Erie. Four whole 

:fish. 
/Jleighings in p1·eparario11 f01' analysis. 

I Constituents. a. b. c. d. A.:erage.- J 

I 
i Grms. G1·ms. 1- Grms. Grms. G1·ms. 

Flesh ............. l 158.0 206.0
1

. 172.5 166.5 175.7 
Refuse ........... ·1 110. 5 154. 5 150. 5 121. 0 134. 1 

I 

Los" ... __ ........ . 3. 0 5. 5 I 5. 0 3. 5 4. 2 

_ TotaL ... =.:_ 271~t 366. 0 328. 0 29 t.e _ 31~\ 

113. Hake. Furnisl:ed by Mr. Blackford. Off Long Island, New York. Atlantic 
Ocean. One fish, entrails removed. 

ll4. Grouper. Furnished by Mr. Blackford. From Gulf of Mexico near Pensa­
cola, Florida. One fish, entrails removed. 

126. Mullet. Furnished by Mr. Blackford. Virginia. One whole fish. 
127. Yellow perch. Furnished by Mr. Blackford. Lake Champlain. Four whole 

:fish. 
Weighings in preparation for analysis. 

Constituents. a. b. c. d. Average. 

Grms. I Grms. Grms. Grms. Grms. 
Flesh .. .. .. . .. .. . . 89. 0 118. 0 116. 0 98. 0 105. 3 
Refuse ........ _. .. 148. 0 205. 0 230. 0 139. 0 180.5 
Loss __ ...... __ . .. . 2. u 2. 5 3. 5 1. 0 2. 2 . -'-----!---_, ___ , ____ , __ , __ 

Total .. __ ..... . 
1 

239. 0 325. 5 :!49. 5 238.0 288. 0 1 
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205. Blackfish. Purchased in Middletowu. One whole fish. Price, l:l cents per 
pound. 

206. Rock cod. Purchased in Middletown. Eight miles southeast of Block Island, 
Atlantic Ocean. One whole fish, 4 pounds. Price, 10 cents per pound. 

207. Smelt. Purchased in Middlctowu. Coat-Jt of Maino. Fourteen whole Jish 
weighed 398 grammes (14 ounces). 

208. Yell'Ow perch. Pnrchased in Middletown. Portland, Connecticut. Six dressed 
fish, head, entrails, fins, and tails removed, ''''lighed 302 grammcs, averaging 50.:3 
grammes (1.8 ounces). Price, 15 cents per pound. 

211. Halibut. Purchased in Middletown. George's Banks, Atlantic Ocean. Four 
slices weighing 8~ pounds fNm different parts of a fish which weighed dressed 17 
pounds. The four pieces were seleeted to represent the average composition of the 
whole fish. Price, 20 cents per pound. 

21:l. Shad. Purchased in Middletown. Delaware H.iver. One whole fish. Price, 
70 cents each. 

217. Eels, salt-water. Pnrchased in Middletown. Northern coast of Long Island. 
Atlantic Ocean. Six fish, head, skin, and entrails removed, weighed 436 grammes, 
avera.ge 72.7 gra,mmes (2.6 ounces). Price, 12t cents. 

2l8. Smokecl halibut. Purchased in Middletown. Price, 18 cents per pound: 
219. Canned salt mackerel. Pnruished by H. B. & F. K. Thurber & Co., New 

York City. '.1.\velv e fishes in can, weighing 2,219 grammes (4 pounds 14.5 ounces). 
Head and tails removed. Two taken for analysis. 

220. Alewife. Purchased in Middletown. Connecticut H.iver. Four whole fish. 
Price, 12 cents per dozen. 

221. Shad. Purchased in Middletown. Connecticut River. One whole fish, 
caught April17. The first shad of the season were taken April 14. Price 20 cents 
per pound. 

224. Pickerel. Purchased in Middletown. Connecticut River, East Haddam. Two 
whole fish. Price 12 cents per pound. 

Weighings in prepa1'ation for analysis. 
---, 

Constituents. a. b. Average. I 
- -Grm,s~ -;;rms~ - ar:a.-[ 

Flesh . .. .. .. . . . . .. 144. 0 145. 0 144. 5 

I 

Refuse............ 151. 0 141. 0 • 146.0 
Loss . . . . . . . . . . . . . . 9. 0 11. 0 9. 5 

-- ----· ----
Total.......... 304. 0 297. 0 300. 0 

225. Striped bass. Purchased in Middletown. Long Island Sound. One whole 
fish, weighing ~t pounds. Price ~0 cents per pound. 

228. Cod. Purchased in Middletown. One ii.sh, head and entrails removed. Price 
10 cents per pound. 

229. Haddock. Purchased. in Miudletown. One fish, entrails removed. Price 8 
cents per pound. 

230. Mackerel. Purchased. in Middletown. Two fish, entrails removed but spawn 
left in. Price 15 cents each. 

Weighings in p1'eparation jo1· analJ!BiB. 

Constituents. a. b. Average. 

Orms. Grrns. Onns. 
Flm!l1 ............. 201.0 166.11 183.5 
Refnso ............ 130.3 130.0 130.1 
Loss .............. 9. 3 3. 5 6.4 

---------
Total ........ 340.5 299.5 320.0 
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233. California salmon. Furnished by Mr. Blackford. Sacramento, California .. 
Sections of anterior portion of body. 

234. Pompano. Furni~hed by .Mr. Blackford. Pensacola, Florida. Gulf of Mexico. 
One whole fish. 

236. Lamprey eel. Furnished by Mr. Blac~ford. Hackensack River, New Jersey. 
Two whole fish. 

Wcighings in prepamtion for analysis. 

Constituents. a. b. Average. 

1-------1--- ---- --- --

Flesh ............ . 
Refuse ........... . 
Loss .......... ; ... 

Grms. 
202.0 
196.0 

21.5 

Total......... 419.5 

Grm:;. 
450.5 
397.0 
28.0 

875.5 

Grms. 
326.3 
296.5 
24.7 

647.5 

237. Striped bass. Furnished by Mr. Blackford. North Carolina. One whole fish. 
238: Sturgeon. Purniihed by Mr. Blackford. Delaware River. Sections of ante­

rior portion of body. 
240. Canned tunny. Furnished by H. B. & P. K. Thurber & Co., N~w York City. 

One can ''Tunny fish." The contents weighed 361.5 grammes (12. 8 ouuces). 
~41. Canned salmon. One-pound can "Columbia River Salmon." The contents 

of the can weighed 470 grarnmes (1 pound 0.6 ounces). . 
242. Red snapper. Furnished by Mr. Blackford. Pensacola, Florida. Gulf of Mex­

ico. One fish, entrails, gills, etc., removed. 
243. Cod. Furnished by Mr. Blackford. Long Island, Atlantic Ocean. · One whole 

fish, weighing in New York 5t pounds. 
244. Blackfish. Furnished by Mr. Blackford. Massachusetts coast, Atlantic Ocean. 

One fish, entrails removed. 
245. Shad. Furnished by Mr. Blackford. Hudson River. One whole shad (3t 

pounds). 
246. Shad roe from shad No. 245. 
247. Skate. Furnished by Mr. Blackford. Long Island. Atlantic Ocean. Left 

lobe of body. 
248. Striped bass. Furnished by Mr. Blackford. Long Island. Atlantic Ocean. 

One whoie fish. 
249. Shad. :Furnished by Mr. Blackford. North Carolina. One whole fish. 
250. Sheepshead. Furnished by Mr. Blackford. One w·hole fish. 
251. Sea bass. Furnished by Mr. Blackford. Pensacola, :Florida. Gulf of Mexico. 

One whole fish. Mr. Blackford says: '' 6t-pound grouper." 
252. Kingfish. Furnished by Mr. Blackford. North Carolina. One whole fish. 
253. :Flounder. :Furnished by Mr. Blackford. Rhode Island. Atlantic Ocean. One 

whole fish. 
254. Brook trout, cultivated. Furnished by Mr. Blackford. South Side Club, Long 

Island. Three whole fish. 

Weigh·ings in preparation for analysi.~. 

Constituents. I a. b. c. Average. 

- - - -~ Grms. -G:;;::- -;rm~.- --Grms. 
Flesh . . . . .. . .. . . . . 63. 0 64. 0 53. 5 60. 2 
Refuse ............ , 58. 0 55. 0 46. 5 53. 2 
LOSt> .. • . • . • • .. • • .. 4. G 4. 5 4. 0 4. 3 

~--------
Total.._ ... __ .

1 

125. 5 123. 5 . llli. 0 117. 7 
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255. Lake or Mackinaw trout. Furnished by Mr. Blackford. Lake Ontario. One fish 
(frozen wben shipped, thawed before arri\' al), entrails removed. 

256. Canada trout. Fnrnished by Mr. Blackford. Montreal, Canada. One whole 
fish. 

257. Gray or pike perch. Furnished by Mr. Blackford. Cleveland, Ohio. (Lake 
Erie~) One whole fish. 

258. Small-mouthed red-horse. Purnished by Mr. Blackford. Cleveland, Ohio. 
One fish, entrails removed. The specimen was called by Mr. Blackford "buffalo 
fish," but had the cbaracten of Moxostoma rather than Ichthyobus, to which latter 
genus the buffalo fishes properly belong. The two are, I understand, very similar, 
so that the common names may very naturally be interchanged. 

259. Haddock. :Furnished by Mr. Blackford. Long Island. One fish, entrails re­
moved. 

260. Striped bass. Furnished hy Mr. BlacKford. Long Island. Atlantic Ocean. 
One fish, entrails removed. 

261. Mackerel. Furnished by Mr. Blackford. Capes of Virginia. Atlantic Ocean. 
One whole fish. 

262. Porgy or scnppaug. Furnished by Mr. Blackford. One whole fish. 
263. Pompano. 1<-,urnished by Mr. Blackford. Pensacola, Florida. GulfofMexico. 

One whole fish. 
269. Blackfish. Furnished by Mr. Blackford. Rhode Island. Atlantic Ocean. One 

fish, entrails removed. 
270. Red bass. Furnished by Mr. Blackford. North Carolina. One whole fish. 

Flesh of one side used for analysis. 
271. Reel grouper. Furnished by Mr. Blackford. Pensacola, Florida. Gulf of 

Mexico. One fish, entrails removed. Flesh of one side used for analysis. 
273. Weakfish. Furnished by Mr. Blackford. Long Island, Atlantic Ocean. Two 

whole fish. 

Weighings in prepamtion .for analysis. 

Constituent!\. a. b. Average. 

Grms. Grms. Grms. 
FleAh . ............ 252.5 175.0 213.7 
Refuse ............ 272.0 200.0 236.0 
Loss . .. . .......... 5. 5 4. 5 5. 0 

----------
'L'otal .....•.. 530.0 :n9.5 454.7 

27fi. Canned smoked haddock, "Finclon Ha<ldie." furnished by H. H. & F. K. 
Thurber & Co., New York City. One pouull can. The analysis was macle of the 
total contents of the can which, as the gentleman who made the analysis states, 
''seemed to have been so treated as to soften the nard parts.'' The weight of the 
contents was 480.0 grammes (1 pound 1 ounce). 

279. Salmon, female. Furnished by C. G. Atkins. Penobscot River, Maine. One 
whole :fish. 

280. Salmon, male. Furnished uy C. G. Atkins. Penol>Rcot River, Maine. One 
whole fish. 

DETAILS OF ANALYSES OF FLESH OF FISH. 

Herewith are full details of analyses of four specimens of flesh of fish 
transcribed from our laboratory books. They will serve to show what 
determinations were made and how they were recorded and the calcu­
lations made from them. Following them are summaries in tabular 
focm of the dete'I'Jollinations of all tlw specimens. 
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The details of the analyses of the proximate ingredients as directly 
determined are somewhat complicated, as may he seen from the illus­
trations given. The results are at best unsatisfactory, and it is not 
deemed desirable to tabulate the details in fulL 

LABORATORY NUMBER 20. 

Name: Red snapper, Lutjanus blackfortli. 
Localit.y: Fernandina, Florida. 
Received: November 28, 1879, from Mr. Blackford. 
Description: One whole fish. 

We.ighings in preparation joT analysis. 
Grms. Lb. Oz. Per cent. 

Flesh ....................... 2,104.6 4 10.2 60.00 
Refuse . . . .. . . . .. . . • • . . • • • • • 1, 38H. 9 3 1. 0 39. 60 
Loss........................ 14. 0 0. 5 0. 40 

Total. .................. 3, 507.5 11.7 100.M 

Analysis of flesh. 

(Partial dryinjt.-95.5 grm. fresh substance, "Fr," =22.5 grm. partially dried," Pd."= 
I 23.56 % Pd. in Fr. 

Water, [Complete dr.ving.-1.1473 grm. Pd.= 1.1053 grm. Water-free, "Wfr. "=} 
(Dried in 96.:H% Wfr.in Pd. · Av'ge 92.45% 

hydrogen). Complete drying.- 1.1565 grm. Pd.= 1.0245 grm. Water-free," Wfr. "= Wfr. in Pd. 
8!:!.56% Wfr. in Pd. 

23.56% l'u. in Fr. X 92.45% Wfr. in Pd.= 21.78% Wfr. in Fr., or 78.22% Water in Fr. 
Nitrogen. 0.4792 grm. Pd.= 0.4430 grm. Wfr., gave 0.06574 grru. N. = J 4.84 % N. ( Av'ge 14.82 % N. in 

0.4829 =0.4465 0.06622 =14.80 5Wfr.or3.23%N.inFr. 
Ether Ext. 0.9960 grm.Pd.=0.9210 gl'm.Wfr.,gave0.0265 grm.Ext.= 2.87% Ext. ( Av. 2.85% Ext.in Wfr. 

0.9995 =0.9243 0.0261 = 2.!:!3 9'o 5 or 0.t.;2% Ext. iu I<'r. 
Ash. 3.073 grm. Pd.= 3.056 grm. Wfr., gave 0.178 grm. A8h = 5. 82 %Ash in Wfr. or 1. 27 % Ash in Ft·. 
P 20 5• 1.0187 grm. Pd.= 0.9!18 grm. Wfr., gave 0.0200 grm. P 20 6 = 2.1:$% P 20 6 { Av'ge 2.15% P 20 5 in Wfr. 

1.09!0 = l.OOdd 0.0219 = 2.17 5 ot• 0.47 O'<) 1:'20 5 in Fr. 
803• 1.000 grm. Pd.=0.8936 grm. Wfr., =0.0192 grm. SOl =2.15% 803 { A.v'ge 2.19% 803 in Wfr. 

1.0015 =0.B9i9 = 0.0199 = 2.22 5 or 0.47% 803 in .Fr . 

.1}-lbu{:J:en 5 33.3grm.Fr.=7.26.~rrn .. Wfr.,gave0.5305grm. Alb.=7.30% Alb.~ .Av'ge 7.30% Alb in Wft·. 

1~~~:r Ext.l33.3 =7.26 0.5310 =7.3l% 5 or 1.59% Alb. in Fr. 

Extractives, etc., in cold-water Ext. 33.3 grm. ~'r. = 7.26 grm. Wfr., gave 0.8855 grm. Ext. containing 
0.267 grm. ash =0.6185 gt·m. water an<! ash-free Ext. = 8.52% Ext. in Wfr. 

33.3 grm. Fr.=- 7. 26 grm. Wfr. gave 0.8il grm. Ext. containing 0.24:! grm. ash.= 0.599 grm. watet· and 
ash-free Ext. =8.25% Ext. iu Wfr. Av'ge 8.3!:! <)0 Ext. in Wfr. or·1.81 °0 Ext. in Fr. 

Gelatin in hot-water Ext. 33.3 grm. l!'r. =7. 26 grm. Wfr., gave 1.265 grm. crulle gel. containing 0.056 
grm. ash=l. 209 grm. water and ash-free gel.= l6.65% gel. in \Vfr. 

33.3 grm. Fr. =7.26 grm. Wfr., gave 1.278 grm. crude gel. containing 0.056 grm. ash = 1.222 grm. water 
and ash· free gel.=16.83% gel. in Wfr . .Av'ge 16,74% gel. in Wfr. or 3. 65% gel. in Fr. 

Insoluble protein. 33.3grm. Fr.= 7.26 grm. Wfr., ,gave 4.555 grru. crude insoluble protein (''Ins.'') =62.7tl 
% crnde Ins. in Wfr. 33.3 grm. Fr. =7.26 grm. Wfr. gave 4.279 grm. cmde Ins.= 58.9! 0 0 crnde Ius. 
iu Wfr. Av'ge 60.84% crude Ins. in Wfr. or 13.25 Ins. in Fr. 

Recapitttlation of analysis n,(jtesh. 

Constituents. 

Protein = N x 6 2• I Albuminoidt~ esti-
. o. mated by difference. 

------~~------

In water- .l

1 

. fuwater-
free sub· In fresh free sub- Iu fresh 
stance. substance. stance. substance.! 

Per cent. Per cent. Per cent. Per cent. 
...... .... .. 78.22 ...... -----. 78. 2::! 

92. 63 20. 17 91. 33 19. !>9 I Water ............ . 
Protein .......... .. 
Ether extract ..... . 2. 85 0. 62 2. 85 0. 62 
Ash ............. .. 5. 82 1. 27 5. 82 1. 27 

Total ......•.. 101. 30 100. 28 100. 00 100. 00 
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P1·oxirnate ing1·edients clirectly deterntined. 

Constituents. 
In water- / Jn fresh 
f~~!n~~~- substance. 

Water ........... ..... .................... . 78.22 
.Albumen coagulated from cold-

water extract ............... . 
Extractives, etc., not coagu-

lated in cold-water extract .. . 
Gelatin, hot-water extract .... . 
Insoluble protein .•.. . ......... 
l~ther extract ................. . 
Ash ........................... . 

Total .......•..•....•..... 

7. 30 

8. 38 
16.83 
60.84 
2. 85 
5. 82 

102. 02* 

1. 59 

1. 81 
3".65 

13.25 
o. 62 
1. 27 

100. 41* 

LABORATORY NUMBER 52. 

In fresh 
substance 
calculated 
to 100 p. ct. 

78.22 

1. 55 

l. 81 
3. 65 

12.88 
0. 62 
1. 27 

100.00 

N arne: Yellow pike perch or wall-eyed pike. Stizostedion vitreunt. 
Received: March 17_ 1881, from Mr. Blackford. 
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Description: Two whole fish, of which the heavier had considerable immature spawn. 

Weighings in p1·epamtion for analysis. 
,-----'----,- - ---,----

Constituents. a 7J Total. 

Gr;;;l[ G1·1~s- 1
1 

Grms. Lb. ~z. Pe1· cent. 
Flesh . . • . • . . . . . . . . 232. 5 230. 2 462. 7 1 • 0. 3 41. 21 
Refuse............ 369. 2 273. 5 642. 7 1 G. 6 57. 25 
Loss . . . . . . . . . . . . . . 9. 8 7. 5 J 17. 3 . . . 0. 6 1. 54 1 

Total ........ -6i:L5 sn.2 1, 122~ --2-. 75Ico."ool 

.Analysis of flesh. 

(Partial drying.-61.9 grm .. fresh &ubst:tnce, "Fr."=-13.1 grm. p!!.rtially dried, "Ptl," =-

' 

21.16% Pd. in Fr. 
Water, Complete drying.-1.0675 grm. Pd. = 1.0215 grm. Water-free, "Wfr.''=) 

(Drieuin ~ 95.69% Wfr.in Pd. I Av'ge 95.740& 
hydrogen). 'I Comr>lPte r drying.-1.0565 grm. Pd. = l.0120 grm. ·water-free, "Wrf." = J)- Wfr. in Pd. 

95.79% W rf. in Pd. 
l 21.16% Pd. in ]'r. x 95.74% \Vfr. in Pd. =20.26% Wfr. in Fr., or 79.74% Water in Fr. 

Nitrogen. 0.6005 grm. Pd. = 0.5748 grm. Wfr. gave 0.08432 grm. N. = 14.67% N. ~A v'ge 14.67% N. in Wfr. 
0.5995 = 0.573() 0.08413 = 14.66 5 or 2.97% N. in Fr. 

Ether Ext. 0.700 grm. Pd. =0.6703 grm. Wfr., gave 0.0195grm. Ext. =2.31% Ext.~ Av. 2.31%ext. in Wfr. 
0.704 grm. Pd.= 0.6706 g;rm. Wfr., gave 0 0195 grm. Ext. =2.31% Ext. 5 or 0.47?0 ext. in Fr. 

A 7 1 Pd Wf A h ,., 0 A · (.A.v' ge 6.75% Ash. in Wf'r. s ~- 3.0 0 grm. . = 2.954 grm. r., gave 0.1995 grm. s = 6. 15 o sh 5 or 1.37% Ash in Fr. 

P 20 5 0.9070 grm. Pd. =0.8902 grm. Wfr., gave 0.0202 grm. P 20 5 = 2.26% P 20 5 ( Av'ge 2.24% P 20 5 in Wfr. 
0.9015 =0.8848 0.0195 =~.21 5 or 0.45% P 20 5 in Fr. 

803' 0.9030 grm. Pd. = O.R863 grm. Wfr., gives 0.0388 grm. 803 = 4.38% 803 ~Av'ge 4.43% SO~ in Wfr. or 
0.9035 = 0.8868 0.0394 = 4.48 ) 0.90% 803 mFr . 

.A lbumenin 5 33.3 grm. Fr.= 6.7533 grm. Wfr., gives 0.4045 grm . .Alb. =1.21% Alb. ~.A. y'ge Ll99'o AI~. 
colfl_£~r,ter (33.3 = 6.7533 0.3885 =1.16% 5 ~lb~l~ 0-{Jf-~.7 0 

(33.3 grm. Fr.= 6. 7533 grm. Wfr., gave 1.2365 grm. crude 1 . 

I Ext.=3.70% cr. Ext. ~Av'ge3.72%cr.Ext.inFr. 
33.3 grm. :Fr. = 6.7533 grm. Wfr., gave 1.2420 grm. crude 1 or 18.36% cr. Ext. in Wfr. 

Extractives, etc., j Ext. =3.73% cr. Ext. J 
in cold-water Ext.] 0.4085 grm. crude Ext. gave 0.0105 grm. water= 2.57% water} 28 420 _ 71 SSOL pure 

I 0.4085 0.0065 fat = l.G3 fat · /o.- · 70 
0.9280 0.2190 ARb = 24.22 Al'lh Ext. m crude Ext. 

l 18.36% crude Ext. =13.14% pure Ext. in Wfr. = 2.<iC% pure Ext. in Fr. 

f 
33.3 grm. Fr.= 6. 7533 grm. Wfr., gave 1.2340 grm. crude 1 

gel.=:!.7u% crude gel. >.A.v'ge 3.74% crude gel. in Fr. 
33.3 grm. Fr. =6.7533 grm. Wfr., gave 1.2570 grm. crude 1 or 18.46% crude gel. in "\Vf'r. 

Gelatin in tzel.=3.77% crude gel. J 
hot·water Ext.10.99~5 grm. crude gel. gave 0.0170 grm. water=l. 71% water { 3_02% = 91.9!l% pure gel. 

~:~~:g g:g~ig ~!h ~g·~~ ~~h 5 in crude gel. 
18.46% crude gel.= 16.98% pure gel. in Wfr. = 3.44% "PUre gel. in Fr . 

.. The excess above 100 is doubtless due in part at least to the ash of' the albumen and insoluble pro· 
tein from which the ash was not snbtraeted. The composition of the fresh substance is recalculated 
to 100 by subtracting this excess from the insoluiJle proteiTl and albumen. 
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(33.3 grm. ]'r. = 6.7533 grm. Wfr., gave 3.6755 grm. crude 1 -
Ins. = 11.03% crude Ins. ~A v'ge 11.02~0 crude Ins. in Fr. 

133.3 grm. Fr.=6.7533 grm. Wfr., gave 3.6700 grm. crude 1 or 54.39% crude Jns. in Wfr. 
Insolnble J Ins.= 11.01% crude Ins. ) 
protein. 1 0.9245 grm. crude Ins. gave 0.0085 grm. water=0.92% water} 4110~. _ 95 890~. I · 

I 
0.9245 0.0185 fat '-'"'= 2.02 fat · 10 - · 10 pure ns. m 
3.2720 0.0380 Ash = 1.17 Ash crude Ins. 

l54.39% crude Ins.=52.15% pure Ins. in Wfr. =10.57% pure Ins. in Fr. 

' 

Recapitu,lation of the analysis of flesh. 

-- --------

Protein = N X 6.25. Albuminoids estimated 
by difference. 

Constituents. 
l~e:~~~: I Infresh If~~~~b: In fresh 

stance. substance. stance. substance. 
1---------1------ -------------

Per cent. Per cent. Per cent. Per cent. 
Water ........................ 79.74 ............ 791 74 
Protein • • . . • • . . . . . 91. 69 18. 51-l 90. 94 18. 42 
Ether extract..... 2. 31 0. 47 2. 31 I 0. 47 
Ash .. .. • .. . .. . .. . 6. 75 · 1. 37 6. 75 1. 37 

----------------
Total....... . 100. 75 ! 100.16 ]Wt. 00 100.00 

Proxirnate ing1·edients diTectly dete1·mined. 

Constituents. 
In water­
free sub­
stance. 

In fresh 
In fresh substance, 

substance. calculated 
tolOOpr.ct. 

1----,------"-"--------- -- -~---- -- ----

Per cent. · Per cent. Per cent. 
Water.................................... 79.74 80.19 
Albumen coagulated in cold-

water extract .. . .. . .. .. .. . .. 5. 87 1. 19 1. 19 
Extractives, etc., not coagu-

lated in cold-water extract.. 13. 14 2. 66 2. 68 
Gelatin in hot-water extract. _ 16. 98 3. 44 3. 46 
Insoluble protein...... . . . . . . . 52. 15 10. 57 18. 63 
Ether extract................. 2. 31 0. 47 0. 47 
Ash........................... 6. 75 1. 37 1. 38 ,. 

Total...... .. .. • .. .. .. . . .. 97. 20 99. 44 . 1<•0. 00 

LABORATORY NUMBER 247. 

Name: Skate, Raia sp.! 
Locality: Long Island, Atlantic Ocean. 
Received: April 26, 1882, from Mr. E. G. Blackford. 
Description: Left l~be of body. 

Weighings in preparation jo1· analysis. 

Grms. 
Flesh .. .. • . ... . . • . . • .. .. . .. . .. . • .. 996 .. 0 
Refuse .. . .. .. .. . . .. .. .. .. .. .. .. .. l, 097. 0 
Loss.............................. 57.0 

Total...... . . . . . . . . . . . . . . . . . 2. 150. 0 

Analysis of.flesh. 

Lb. Oz. 
2 3. 2 
2 ii. 7 

2. 0 

4 11.9 

P1·.ct. 
46.32 
51.03 
2.65 

100. 00 

r 

Partial rlrying:.-JOO.OO grms. fresh substance, "Fr." = 20.99 grms. partially dried "Pd.' 
= 20.9!l % Pd. in Fr. 

Complete drying.-1.0000 ~rm. Pd.= 0.8503 grm. Water-free, '' Wfr." = 1 
Water(driecll 85.03 % Wfr. in Pd. I 

in < Complete drying.-0.9997 grm. Pd.= 0.8497 grm. Water-free," Wfr." = lAv'ge 85.02% 
hydrogen). I 85.00 % Wfr. in Pd. f Wfr. in Pd. · I .. Complete drying.-1.0000 grm. Pd. = 0.504 grm. Water-free, "Wfr." = 1 

8ii.04 % Wfr. in Pd. J 
l 20.99% Pd. in Fr. X 85.02% Wfr. in Pd. = 17.85% Wfr. in Fr., or 82.15% Water in Fr. 

Nitrogen. 0.6000 grm. Pd. = 0.~101 grm. Vi'fr., gave 0.08301 I!I'm. N. = 16.28% N. ~ Av'ge 16.29 % N.Wrf. 

. * g:~gg~ ~ g:~igi g:g~~~~ i~:;g 5 or 2.91 % N. in Fr. 
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Ethe,-ext. 0.5000 grm. Pu. = 0.4251 grm. Wfr.,gave 0.0332 grm. Ext. -=7.81 0,0 Ext. 5. Avw'gf~ 70·~ 11 2f. ~xEL _itn 
0.5000 = 0.4251 0.0332 -'7.81% ( in F~·. 1 

·"" 10 x · 

Ash. ~.oooo grm. I'd. = 1.7004 grm. Wfr., gave 0.1079 grm. Ash. = 6.35 6fo Ash 5 A~~- ~}~.r~ tos~~h 
2.0000 = 1.700<1, . 0.1090 = 6.41 , o l in Fr . 

.RecapitnlaUon of analysis of flesh. 

I Protei = N x 6 25 Albumino~d,s estimated 
n · · 1 by tbfference. 

Constituents. 

l
in water- In fresh l-In -;,.ater- ~ In fresh 

t~~=~~~~- substance. 
1 ~~:~~~~- substance. 

----1-----1---

Water ............ . 
Protein ...•....... . 
Ether extract ....•. 
Ash .. .' ........ . .. . 

Total ... 

Per cent. 

101.82 
7-!H 
6.38 

116.01 

Per cent. 
82.15 
18.17 
1. 39 
1.14 

102.85 

Per cent. 

85.81 
7. 81 
6. 3~ 

100.00 

Per cent. 
H2. 15 
15.32 
1. 39 
1.14 

!00. 00 

---- --·----~--------~----~----

*The percentage of nitrogen founrl in the regular analysis was so large that these triplicate de­
terminations were made later to confirm the results. 

LABORATORY NUMBER 261. 

Name: Mackerel, Scornber scornbrns. 
Localit,y: Capes of Virginia, Atlantic Ocean. 
Received: Apr. 29, 1884, from Mr. E. G. Blackford. 
Description: One whole fish. 

Weighings in p1·epamtion for analysis. 

Flesh .........•..••.•...•.••••..... 
Refut~e ......•......•.••..••....... 
Loss ............. - .• - ... - - .. - - ... - . 

Total ..•...•..••...••..••.... 

Grms. 
279.0 
290.0 

7. 0 

576.0 

Analysis of flesh. 

Ounces. 
9.8 

10.3 
0.3 

llb. 4. 4 

Per ct. 
48.43 
50.35 
1. 22 

100. 00 

(Partial drying.-100.00 grms. fr·esh substance, ' 'Fr." = 26.05 grms. partial! v dried ''T'd." 

I = 26.05% t'tl. in Fr. · ' 
Water(dried Complete dr_ying.-0.9997 grm. Ptl.=0.9!25 grm. Water-free, "Wfr."= l 

in < 94.~R% Wfr. in Pd. A.v'ge 94.28% 
hydrogen).~ Complete .drying.-1.0002 grm. Pd.= 0.9430 grm. Water-free, "Wf'r. " = ( Wfr. in PH. 

9i.28% Wf'r. in Pd. ) 
126.05% Pd. in Fr. X 94.28 06 Wfr. in Pd. = 2-1,.56 % Wfr. in Fr., or 75.44% Water in Fr. 

"'' 't rogen. . grm. . - . :> ..,rm. r.,gave . ~ grm. · - . . o . Wfr. or :J.il 0 , N. 11.r,'t 0 6000 Pd -0 56"8 rr Wf' 0 07164 N - 12 66 ot. N { Av 'ge 12.66 °o N'. in 
• 0.6000 • = 0.5658 0.0,179 = 12.67 ?o in Fr. , o 

Ether ext. 0.5000 grm. Pd. ::-:: 0.4714 grm. Wf'r., gave 0.0808 grm. Ext.:-= 17.14 % Ext. 5 A~,ft.e. 17 .. 1J ~~ ~x~. !f 
0.5000 = 0.4714 0.0807 = 17.12 % l in .1!~/ 1 

• • ~ x · 

.Ash. 2.0000 grm. Pd. = l.8856 grm. Wfr., gave 0.0990 grm. Ash = 5.25 %Ash 5 Av'ge 5.23 %Ash. in 
2.0000 = 1.8856 0.0980 = 5.~(;' % l ;':~r;~~r 1.2l:i 0 o d.:>h. 

Recapitulation of analysis of flesh. 

Prott>in = N X 6.25. 

Constituents. 
I Albumi~oids estimatetl I 

by dili'erence. 

In water­
free sub­
stance. 

In fresh 
substance. 

~~1 water- I In fre~h 
ree sub- I substance. 
stance. 

1---------1--------- --

Per cent. Per cent. Per cent. Per cent. 
W11ter ............ ............ ~ .. -.. ~ 75.44 ••a••••••••• 75.44 
Protein ........... 79.10 19.43 77.64 19. 07 
Ether extract ..... 17.13 4.:-H 17. 13 4. 21 
Ash .............. 5. 21J 1. 28 5. 21J 1. 28 

------·------1--------· 
Total ....... .. 101.40 100. 3ti 100. 00 100. 00 

---- - ----'--------' 
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Details of analyses of flesh of specimens ofjish. 

LDeterminations of water, nitrogen, ether extract (fat), aml ash.} 

~-- ----~----

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

I 

Water and water~free substauce. In, water-free substance. 

Water-free sub-

Partly dried 
stance" ·wfr. '' in Nitrogen. Ether extract. Ash. partly dried sub-

subt~tance stance. 
"Pd." in 

fresh sub- Individual Individual Individual Individual stance. determina- .Aver- deteitmina- Aver- deterruiua - AYer- determina-
tions. age. 

tion::~. 
age. tions. age. tions . 

Per cent. Per cent. Per ct. Per cent. Per ct. Pe1·cent. Per ct. Per cent. 
23.70 

{ 87.91 } 87. 98 f 13.46 J 13.46 f . 10. 59 s 10. 59 5. 53 
~ 88.04 13.45 10.58 

17.56 { 9!.79 } 94.70 { 14. 35 J 14.35 { 3. 71 
.} 3. 73 7. 67 94.61 14.34 3. 75 

17.20 ~ 
96.06 J 96.03 { 14.97 

} 15.00 f 1. 70 
} 1. 66 7. 62 95.99 15. C2 1. 61 

32.64 f 92.89 } 92. 50 { 10.19 
} 10. 20 f 34.20 

} 34.23 3. 0-t 92.10 10.20 34.26 

25.89 93.09 93.09 ~ 12.66 ~ 12. 61 { 16.16 
} 15. 88 6. 08 

~ 12.56 15.60 

31.30 { 96.86 
} 9~. 90 { 9.ll7 

} 9. 83 { 35.87 
} 35.67 4. 26 97.06 9. 78 35.46 

22.43 f 93.54 s 93. 52 { 14.24 
} 14.25 { 7. 52 } 7. 47 5. 51 93.50 14.25 7.44 

22.75 ~ 
93.74 } 93.76 { 13.70 

} 13.72 { 10.38 } 10.34 4.67 \13.78 13.74 10.23 

31.08 5 96.06 } 96. 10 ~ 
9. 94 

} 9. 93 { 35.43 J 35.41 3. 83 
~ !16.13 9. 92 35.39 

36.40 ' { 
95.48 J 95.47 { 9.19 } 9.19 { 3!J. 06 } 39.10 4. 20 95.4[) 9.18 39.14 

17.61 94. 34 i 94. il4 { 15.52 s 15. 50 I ~ 2. 31 s 2. 39 7. 60 15.47 2. 46 

22.67 { 94.. 9fi } 9• OJ { 14.39 }14. 42 { 
5.85 

} 5. 79 5. 91 95.04 v. 14.44 5. 73 

28.36 ~ 
90.85 } 90. 73 { 10. 85 

l10. 89 { 27.24 ~ 27.26 4. 83 90.65 10.93 27. 28 

34.22 { 95.86 
J95 98 { 9. 56 

} 9, 57 ~ 
37.90 } 37. 9t 3. 35 96.09 9. 5S 37.98 

21.96 { 92.44 } 92.51 5 13.78 
} 13. 74 '{ 

7.13 
} 7.18 6. 88 92.57 ~ 13.70 7. 22 

20.20 f 97.23 } 97.50 { 15. 09 
} 15.08 I l. 05 

} 0. 85 5. S2 97.75 15.06 0. 65 

37. ot { 8<1. 30 } 84.22 { 9. 06 
} 9. 04 { 40.10 

} 40.14 4. 33 8!.14 9. 02 40. 18 

3-i. 01 5· 88.70 188.73 \ 12.15 
} 12.16 { 21.54 } 21. 51 5. 36 

~ 88.76 I 12. 16 21.48 

21.97 { 92.70 } 92.72 { 13.41 s 13.40 { 10. 50 ~ 10. 49 6. 66 92.73 13.38 10.48 5 . 
23. 56 I { 96.34 } 92.45 f 14.84 

} 14.82 { 2. 87 1} 2. 85 5. 82 88. 56 14.80 2. S3 

{ 90.93 
} 90.94 { 14.81 

} 14.77 ~ o. 78 I} 19.76 90.94 14. 76 " 0. 78 8. 72 
14.75 0. 77 

{ 94.10 
}94.H { 14.13 

}14. H ~ 5. 33 } 15.88 94.18 14.17 5. 03 
5.18 8. 63 

14.11 

20.51 ~ 96.70 
} 96. 71 f 13.27 J 13.32 { 9. 75 } 9. 76 10.08 

~ 96.72 13.36 9. 76 

23.58 { 95.21 
} 95.22 { 13.24 } 13.25 { 11.61 

} 11. 61 6. 33 95.22 13.26 11.61 

47.27 l 96.52 
} 96. 59 { 9.18 } 9. 20 { o. 72 

} 0. 71 50:72 96.65 9. 22 0. 70 

25.00 f 90.40 
· }90.64 ~ 

13.90 
} 13.96 { 8.58 } 8.5S 5. 86 1 90.88 14.01 8. 58 

44.40 { 84.09 
} 84.03 { 8. 76 

} 8. 76 I { 
51.51 } 51. 59 83.97 8. 75 51.66 2. 80 I 

50.26 { 97.43 
} 97.38 { 6.04 J 6. 04 { 

31.89 J 31.90 31.01 97.33 6.03 31.92 

35.46 { 96.35 
} 96.24 { 9. 89 

} 9. 87 { 32. 94 } 32.40 5. :!-! 96.12 9.S4 31.85 

26.66 { 97.01 J 97.00 { 11.23 
} 11.25 { 27.03 J 27.04 5. 02 96.98 11.26 27.05 

31.00 { 90.41 
}90. 43 { 

10.75 } 10. 77 { 28.05 
} 28. 4.81 90.45 10.78 28.02 

33. 78 ~ 
86.53 }•6.581! 9.87 } 9. 90 { 34.63 

} 34. 50 .4. 58 86.65 9. 92 34.37 

71.61 { 93.42 ~ 91.40 { 
9.04 ~ 9. 03 { 24.20 

} 24.18 20,15 
89.38 9. 01 24.16 

.AYer-
age. 

Per ct. 
5. 53 

7. 67 

7. 62 

3. 04 

6. 08 

4. 26 

5.51 

4. 67 

3.83 

4: 26 

7. 60 

5. 91 

4. 83 

3. 35 

6. 88 

5. 82 

4.3Z 

5.36 

6. ()6 

5. 82 

8. 72 

8.63 

10.08 

6. 33 

50.72 

5. 86 

2. 80 

31. 01 

5. 24 

5. 02 

4. 81 

4. 58 

20,15 



CHEMICAL COMPOSITION OF FOOD-FISHES. 

Details of analyses of flesh of specimens of fish -Cout.mned. 

[ Doterwiuatiou~:~ of water, nitrogen, ether extract (fat), and a.~:~h. 

Water antl water-free substance. 

0 . 

Z>:l l s Partly dried 

r~ I ;;~r~J~ 
2 stance. 
oj 

....:l 

"\Vater-free sub- • 
stance "Wfr." in 
partly dried sub-

stance. 

Individual 
determina­

tions . 
Aver­
age. 

In water-free substanct\. 

Nitrogen. 

Indivi~ual l Ave _ 
determma- aue r 

tions. "' · 

Ether extract. 

Indivit.l_ual 1 Aver· 
de~f~:S~na- age. 

715 

34 

35 

36 

37 

38 I 

Per cent. Per cent. Per ct. Per cent. I Per ct. I Pe1· cent. 
47.66 s 97.32 ~ 97 3? s 8. 59 { 8 "8 { 0. 51 

? 97. 32 s . ~ ? 8. 57 15 . iJ 0. 55 

Pe1· ct. 

} 0.53 

Per cent. 

53.82 

Pel" ct. 
53.82 

{ ~~}nw{ ~~}~~{ ~= 
5 91. 27 ~ 91. 31 { 12. 86 t 12 93 ~ 13. 02 
{ 91. 34 5 t 12. 99 5 . } 12. 94 
~ 97. 80 ~ 97 88 } 8. 93 1 t 8 91 5 o. 94 
t 97. 95 5 • ~ 8. 89 1 s · { o. 94 

25.44 

23.87 

47.47 

24.14 5 95.41 {95 45 s 13.41 }13 42 5 12.17 
1 ~d 5 · { ~~ · 1 a~ 

39 I 36. 96 { ~~: ~~ I } 97. 36 ~ ~: !~ s 8. 48 { !~: ~3 
40 .••••• ---·--- 1 g;:~~ }94.32 1 n:~~ }11.70 f ~~:~~ 
41 ! .. . . . • .. . . . .. { ~~: ~~ } 92. 76 { ~~: ~~ I } 13. 26 ~ :: ~~ 
42 s8. 8o ~ 98· 27 ~ 98 32 5 5· 88 I ~ 5 85 5 39· 21 

} 98. 37 5 . { 5. ~2 15 . } 38. 95 

43 33. 36 { ~~: ~~ } 95. 62 { ~~: ~; } 10. 76 { ~:: ~~ 
44 25. 72 5 94. 72 t 94 72 5 11. 76 1 ~ 11 79 5 23. 09 

45 

46 

47 

48 
I 

49 

52 

53 

77 

} 94. 72 5 . } 11. 82 5 . { 23. 05 
5 87. 88 ~ 87 87 5 13. 56 113 58 5 10. 67 
} 87. 85 5 . { 13. 60 s . l 10. 73 
~ 97 81 { ~ Ul.58 ~ S 10. 39 

24. 82 l 97: 5!! 5 97. 63 { 13. 59 5 13. 59 1) 10. 45 

31.45 15 98.47 t 98 46 5 9. 85 ? 9 87 5 35. 50 
l 98. 46 ~ . ll 9. 88 s . It 35. 60 

31. 32 { ~~: ~~ ~ 89. 33 ~ ~l: ~~ } 11. 90 { ~~: ~~ 
33. 33 { ~~: ~~ } 85. 85 { ~j~ } 8. 25 I { ~~: ~~ 
21.16 { . :~: ~~ d 95. 74 { ~!: ~~ } 14. 67 { ~: :t 
24. 86 5 86. 08 ~ 86 06 ~ 14. 55 t 14. 54 ~ 4. 45 

l ll6. 04 5 . } 14. 53 5 ' ) 4. 49 

27.02 

l 82. 65 s ~- ~ 9:52 5 9· 47 t 41. 22 44. 40 5 82.17 t 8'> 41 1 t; 9 42 ~ l 5 40. ·74 

78 36. 80 { ~~: ~~ } 94. 90 { ~: ~~ } 9. 71 { ~~: ~~ 
79 ------ ....... { t:~g I ~84.75 1 { ~!:~g }14.71 f ~:~~ 
80 ..... _ .. _.... { ~~: ~~ } s8. 35 f g: g~ } 13. o~ { ~: ~I 

I ll 14.41 } I 81 

87 

88 

90 

!H 

94 

95 

96 

98 

99 

100 

110 I 

28. 70 { 

45.10 I ~ 
29.20 . { 

32.20 ~ 
I ~ 

32.05 t 
35.20 { 

72.00 { 

38.70 { 

23.89 { 

25.20 I I 
21.26 1 { 

18.51 { 

83
· 
50 

( 83. 55 14. 42 1 14. 41 5 
3

· 
24 

83.60 ) 14. 39 t :J. 21 

96.65 ~96 68 ~9 9 .. 1131 t 9.12 15 29.17 
96. 70 . 5 · I( 5 t ~9. 10 
96. 45 ~ 96. 48 5 13. 56 ~ 13 5 ' ~ 0. 62 
96. 50 5 } 13. 59 15 . 1S ) 0. 62 
92. 85 ~ !)2 88 5 9. 59 { 9 GO ~ 36. 84 
9:UO 5 · { 9. 6l 5 · ~ 36.76 

:: ~~ s 84. 33 { i~: ~i } 13. 79 1 ~ ~: ~~ 
gg: gg 1 J 9o. 5o { :: ~~ } !l. 87 { ~~: ~~ 
77, 70 ~ 77 75 5 4. 67 t 4. 68 ~ 49. 19 
77. 80 5 . t 4. 69 5 { 49. 24 

g~: 5~ } 9B. 28 I { ~: !~ } 8. 48 I_ { ~~: ~~ 
~t g~ } 8,t. 58 1 { ~!: ~i ~ 14. 78 { ~: ~& 
73. 20 ? 73 22 ~ 14. 93 t 14 g~ 5 2. 05 
73. 23 s . l 14. 96 5 . ;) t 2. 11 

~t: ~g I } 94. s5 { ~!: ~~ } u. o3 ~ ~: ~~ 
!J7. 20 ( 97 1g ~ 15. 11 I { F ]() 5 0. 95 
!17. lfi 5. . l lfi. 10 5 ·'· ~ 0. 9:1 

} 17.66 

} 12.98 

} 0. 94 

} 12.20 

}45. 28 

} 18.12 

} 9. 36 

}39. 08 

}29. 56 

~ 23.07 

} 10.70 

} 10.42 

}35. 55 

}24. 02 

} 50.36 

} 2. 31 

} 4.47 

} 40.98 

} 38.20 

} 2. 271 { 

} 5. 54 1 { 
} 3. 23 { 

}29.14 { 

} 0.62 { 

} 36.80 { 

} 9. 69 { 

} 27.28 { 

}49. 22 { 

~ 38. 55 ~ 
} 2. 87 { 

} 2. 08 { 

~ 2. 58 ~ 
} 0. 94 { 

4.51 

5.36 

52.43 

5. 54 
4.11 

5. 76 

5. 76 

22.76 

4. 71 

4.56 1 

6. 63 

5. 27 1 
4. 83 

3. 93 

4.47 

6. 75 

5. 57 1 

4.26 

4.19 

9. 69 ~ 
9.87 5 

13.41 { 
13.38 5 

6. 47 t 
6. 43 5 

12. 90 ~ 
12.79 5 
13.09 ~ 
13. 11 5 

3. 80 { 
3. 83 5 
4. 98 ~ 
4. 87 5 

ig: ~~ ~ 
21. 98 t 
22.20 15 
9.18 ( 
9.49 5 
4. 99 ~ 
5.14 5 
5. 34 { 
5.30 5 
6. 22 { 
6.06 ) 
ii. 02 t 
4. 94 5 

4. 51 

5. 36 

52.43 

5. 54 

4.11 

5. 76 

5. 76 

22.76 

4. 71 

4. [,6 

6.63 

5.27 

4. 83 

3. 93 

4. 47 

6. 75 

5. 57 

4. 26 

4.19 

9. 78 

13.40 

6. 45 

12.85 

13. 10 

:t 82 

4. !l3 

10.17 

21. 09 

9.:14 

5. 07 

5. 32 

6.14 

4. ox 
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111 I 

113 

114 

126 

1~7 

205 

206 

207 

208 

211 

212 

217 

218 

219 

220 

221 

224 

225 

228 

229 

230 

233 

234 

236 

237 

238 

.240 

241 

242 

243 

244 

245 

246-

247 ! 

DelailN of (£nalyses of jle!ih of spcoimcn!J uf.fi8/t- Cor.tLi\tlle<l. 

[Determinations of water, nitrogeu, ether extract (fat), and ash.] 

-- ----- - ~ ~ 

ater and water-free substance. I n water-free substance. 
----- ~ --

,~-
\Vater-free sub-

1 

artly dried 
st.ance "Wfr.'' in Nitrogen. partly dried sub- I Ether extract. .Ash. 

substance staniJe. 
"Pd." in 

fresh sub- Individual Individual stance. determina- .Aver- determina-
tions. age. tions. 

----

Per cent. Per cent. Pe1· ct. Per cent. 
24.48 ~ 

97.48 
} 97.46 ~ 

12.93 
97.43 12. 91 

17.63 f 95.83 } 95. 32 ~ 
14.56 

95.80 14.55 

21.11 ~ 
95.00 

} 95.00 f 14.86 
95.00 14.90 

28.16 f 89.15 } 89.18 l 12.38 
89.20 12.42 

21.16 f 92.50 
$92. 5(l f 14.52 

92.50 14.55 

26.50 
( 70.34 } 70.32 ~ 

15.14 
~ 70.30 15. 10 

21.:03 f 90.85 
} 90.88 { 15.23 

90.90 15.17 

22.36 s 91.67 J 97. 64 { 13.65 
~ 97.60 13. 67 

26.52 f 82.65 
. } 82.68 ~ 

14.36 
82.70 14.37 

24.48 f 94.05 J 94.06 f 13.70 
94.06 13.63 

33.19 f 87.34 
}87. 30 { 10.08 

87.26 10.04 

28.20 f 94.36 
} 94. 34 f 10.-615 

94.32 10.67 
I 53.53 f 97.70 

} 97. 70 ~ 
7. 02 

97.70 7. 06 

85.91 ~ 
65.60 

} 65.61 { 5.10 
65.61 5.06 

31.79 { 85.10 ~ si.o8 5 11.68 
85.05 I 11.66 

29.33 { 95.53 
} 95.55 { 11.49 

95.57 11.46 

21.91 { 93.47 s 93.51 f 14.89 
93.55 H.83 

2:1.77 f 95.65 
} 95.60 ~ 13. il4 

\}5.55 ~ 13.38 

17.28 { 95.85 
} 95. 88 { 15.32 

95.90 15.28 

18.07 f 96.53 
} 96. 54 ~ 14.99 

96.55 ( 14.95 

26.88 { 97.92 
} 97. 94 ~ 

11.83 
97.95 1l. 87 

39.31 ~ 
90.27 

} 90.25 { 8. 34 
90.23 R. 39 

34.88 { 93.42 } 93.44 { 9. 03 
93.45 8. 97 

29.09 ~ 99.35 
} 99. 31 ~ 

8. 31 
l 99.28 8. 28 

26.03 { 93.10 } !l3.12 { 12.91 
93.14 12.89 

22.02 { 96. 74 
} 96.70 ~ 13. (i4 

96.65 ~ 13. 6~ 

27.89 { 97.80 
} 97.76 ~ 

12.73 
I 97.71 12.71 

44.03 { 96.40 
} 96.40 f 7.34 

9G. 40 7.34 

21.29 { 94.88 } 94.85 { 15.26 . 94.81 15.25 

19.02 { 93.55 } 93.58 ~ 
15.10 

93.60 15.10 

23. 02 { 88.48 ~88. 45 { 14.84 
88.41 14.88 

31.28 ~ 
89.00 } 89.04 { 10.60 
89.07 10.54 

29.94 ~ 
96.01 s 96.04 { 

11.64 
96.07 11.60 

20. 99 1 { 
85.03 l""' ll 

16.28 

85.00 16.29 
16.30 

.Aver-
age. 

---. 

Individual .Av 
det~rmina· ag~r· 

twns. · 
------

I 

Individual ~ .A r 
det~rmina- a;: · 

twns. · 
-- ------ · 

-;er ct. I 

~ 12. 92 

Per cent. Per 'Ct. Per cent. Per ct. 
5 14· 58 ~14.59 ~ 5· 28 ( 5.25 

} 14. 56 

} 14.88 

}12. 40 

} 14.54 

} 15. 12 

s 15. 30 

~ 13. 66 

} 14.37 

} 13.67 

} 10. 06 

} 10. 68 

} 7. 04 

{ 5. 08 

} 11. 67 

} 11.48 

} 14. 86 

} 13.36 

} 15.30 

} 14. 97 

} 11.85 

} 8. 37 

} 9. QO 

} 8. 30 

} 12.90 

} 13. (i3 

} 12.72 

} 7. 34 

} 15. 26 

} 15.10 

} 14.86 

} 10.57 

} 11.62 

} 16.29 

~ 14. 60 ) ~ 5. 21 5 
~ ~: ~~ } 3. 97 { ~: ~~ } 5. 77 
~ 2. 41 ~ ~ 5 R1 ~ 
I 2. 37 5 2

· 
39 ~ 5:76 5 5· 79 

5 18. 46 ~ 1~.45 5 4. 63 ~ 4 66 
( 18. 44 5 ~ 4. 68 5 . 
5 2. 81 ~ 5 5 87 ~ 
~ 2. 81 ~ 2. 81 ~ 5: 84 5 5. 8(i 
5 2. 92 ~ 5 3 48 ~ 
~ 2.98 5 2.95 ~ 3:48 5 3.48 
5 1. 54 ~ 1. 5! 5 7. 2ti ( 
( 1. 54 5 { 7. lH 5 7; 22 

5 7 53 ~ 5 6. 22 ~ 
~ 7: 58 5 7. 55 { 6. 25 ~ 6. 24 

{ ~: ~~ } 5. 11 { ~: ~~ }' 6. 12 { ~}: ~* } 11. 95 { ~: ~~ } 3. 81 
5 35. 32 ~ 3" 3'' ·5 3. 13 ~ 3 09 
{ 35. 32 I 5 a. ~ { 3. 05 5 • 
5 29. 57 ( 29 6'> ~ 4 14 ~ 
( 29. 67 5 . J ( 4: 18 5 4· l6 
5 27. 60 ~ ?7 61 5 28. 40 ~ 
~ 27. 62 5 - • ~ 28. 44 5 28.42 

5 44. 05 ~ 44 05 ) 24. 58 ~ 24. 53 
( 44. 05 5 • ~ 24. 48 5 
f ~~: ~~ } 22. 28 { ~: ~~ s 5. 48 

{ ~~: ~~ } 23. 24 { g: !~ ~ 5. 4(i 
5 2 40 ~ 5 44 ( ~ 2:35 5 2.38 ~ 5:47 5 5.46 
5 12. 36 ~ 12 35 s 4. 92 ( 4 92 
i 12. 34 5 • ~ 4. 92 5 • 

{ ~: ~~ I 1 1. 89 { ~: ~~ } 
5 1. 82 ( 1 8? 5 6 79 ~ 
~ 1. 82 5 - ~ 6: 7 615 
5 22. 25 ~ 22 28 5 4. 61 ~ 
~ 22. 30 5 • ~ 4. 58 5 
5 46. 51 ~ 5 2. 86 ( 
I 46. 51 \46. 51 ~ 2. 8! 5 
5 41.38 ~ 41 40 ~ 2.n } 
( 41. 42 5 . ~ 2. 98 

~ !~: ~; } 46. 03 ~ ~: ~~ ~ , 
~ ~g: ~r 1 15. 02 - f g: ~g } 
5 8. 90 ~ 8 90 { 6. 75 ( 
~ !!. 90 5 · I 6. 68 5 
( 14 .. 87 } 14 8! ~ 6. 16 ~ 
~ 14. 81 . ~ 6 21 5 
5 50. 62 } 50 6" { 4. 19 ~ 
I 50. 62 ' · " 4. 11 5 
~ 2. (i7 ~ 2. 67 5 6. 43 ( 
) 2. 67 5 ~ 6. 53 ~ 

{ 
2. 89 ~ ) 6. 92 ~ 
2. 89 5 2

· 
89 I 6. 97 5 

5 3. 03 ( 3 05 5 5. 03 ~ 
( 3. 07 5 . ~ 5. 06 5 
5 29. 11 ( 29 10 ~ 5. 53 ~ 
~ 29. 09 5 . ( 5. 50 5 
5 13. 16 ~ 13 16 5 5. 28 ~ 
{ 13. 15 5 • ~ 5. 34 5 

+:~i 5 7.81 { g:!r } 

6.03 

6. 78 

4. 60 

2. 85 

2 .95 

2. 27 

5.23 

6. 72 

6.19 

4.15 

6.48 

G.95 

5.05 

5.52 

5. 31 

6. 38 
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Details of analyses of flesh of specimens of jiHh-Uontinued. 

[Determinations of water, nitrogen, ether extract (fat,, and ash . 

..... Water and water-free substance. In water-free substance. 0 

~d Water-free sub-
(I> 

Partly dried 
stance "Wfr." in Nitrogen. Ether extract. Ash . 

t·~ partly dried Hub-
substance stance . 

.s~ "Pd." in 
f!<~> fresh sub- Individual .A ver- I Individ.ual Individ_u~l I .Aver- Indi vid_ua.l 1 .Aver-0 stance. .Aver-,.0 deterrnina· age. det~~~~~a- age. deW,mm•·l ago. 1 det~nnoa· age. 
~ tions. 

Per ct. I Per cent. 

t10ns. t10ns. I 

P er cent. l'er cent. Per ct. I Per cent. Per ct. Per cent. I Pel' ct. 
248 25.44 { R6. 98 J 86 99 { 

13
· 
73 J 13, 72 f ~: ~~ J !}, 93 I { ~: ~~ } 5. 05 87.00 . 13.71 

24!) 27. 46 { !l6.33 } 06 31 I { 11. o5 l il 26.58} ' { ··" ll !)6. 28 . 11.06 11.06 26.58 26.58 5.17 5.16 

250 22.03 { 94. !)3 } 94 !)6 I { u. 83 } 14. 81 { ~: ~~ } 3.16 { ~: ~1 } 6. 36 94.98 . 14. 7!) 

251 22. 9!) { 89.98 } 89. 98 { 15.33 } 15.34 { 2.38 J 2. 36 { • 6. 82 } 6. 80 89.97 15.34 2. 3-t 6. 77 

252 22.67 { !H. 67 
} 91.70 I ~ 14,. 55 Ju. 57 { 4. 52 } 4. 53 { 5.66 1} 5. 68 91.72 14.58 4. 54 5. 70 

253 15. !)7 { 98.00 J 98. 00 { 14.88 
} 14.86 { 

2. 86 ( 2.85 { 7. 70 I J 7. 68 !JR. 00 14.84 2.84 ) 7. 65 

25!1 20.67 { !)7. 55 
}97.5() 1{ 

14.93 l 1~" 1 l 3. 71 I} 3. 72 { 4. 77 \} 4. 75 97.57 14.91 3. 73 4. 73 

255 ""I{ 86.10 
} 86.12 I { 

10.21 } 10. 19 { 33.45 } { 3. 84 J 3.85 86.13 10.16 33. 4!l I 33. 47 3. 86 

256 24.51 { 98.82 } !l8. 83 { 13.40 } 13.41 { 12. 14 J l') 14 { 5.06 } 5.08 98.83 13.42 12.14 -· 5.10 

257 19.51 I ~ 98. 12 } 98. 14 { 14.96 } 14.94 { 3. 94 } 3. !)5 { 5.86 } 5. !lO 98.15 14.92 3. 96 5. 94 

258 21.79 ~ 98.33 }98. 33 { 13.42 } 13.43 { 10.98 } 10.98 { 5. 57 } 5.56 98.33 13.43 10.98 5. 54 

259 18. 61 I { 97.40 } 97. 42 { 15.29 } 15.27 { 1. 95 } 1. 93 { 5. 70 ~ 5. 71 97.43 15.25 1. 91 5. 72 I 
260 :!3. 67 { 98.68 } 98.67 { 12.33 } 12.32 { 19. 75 } 19 75 { 3. !):t I} 3. 92 98.65 12.30 19.75 . 3. 91 I g:g 1 517. 13 261 26.05 { 94.28 } 94.28 { 

12.66 ~ 12.66 { { 5. 25 J 5.23 94.28 12.67 5. 20 I 
262 2933 1j 

91.00 
} 91. 00 l { 11.64 } 11.65 I { ~~: ~~ ~ 22. 54 { 5. 24 } 5. 22 91.00 11.65 5.19 

263 24.91 ~ 87.55 } 87.58 { 14.18 
}u.16 I { 7. 49 } 7. 51 { 4. 71 I} 4.69 87.60 14.14 7. 53 4.67 

269 26.48 { 81.38 } Sl. 42 { 
14.08 J 14.07 I { 6. 73 ) 

6. 69 { 6. 32 ~ 6. 30 81.46 14.06 6. 65 5 6. 28 

270 1!).12 I { 
96.40 

} 96.43 1 { 
14.63 

} 14.65 1 { 
2. 86 } 2. 8!) { 6. 65 } 6.67 !l6. 45 14.67 2. 92 6.69 

271 24.08 ~ 
87.37 } 87. 41 { 15.07 

} 15.06 { 
3. 52 } 3. 55 { 5. 39 } 5. 42 87.45 15.04 3.59 5. J5 

273 21.59 ~ ~~: !~ 1 } 97. 41 { 13.54 
} 13. 54 1 { 

11.40 J 11. 37 { 5.58 1} 5. 64 13.53 11.34 5. 70 

275 31.73 { 98.59 } 98. 5ti ~ 
11.39 } 11. 40 { 7. 22 } 7.18 { 23.16 I} 23.14 98.52 11.41 7.14 

23.11 I 
27!) 41.21 { 93.74 }93 7" ~ 10. 24 } { 33.80 } 33, 76 I { 

3.49 } 3. 51 93.76 1 · ;) 10. 24 I 10. 24 . 33.72 3.52 

280 44.61 ~ 87.38 } 87 37 { 10.17 }Io 1~ { 33.50 } 33. 53 { 3. 70 ( 3. 73 87.36 . 10.17 ' I 33.56 3. 75 ) 

----
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Details of analyses of flesh of specimens of fish. 

[I~eterminations of phosphorus, sulphur, and chlorine, recovered in water-free substances.] 

----------------,--------------
Sulphur, as 80:1• Chlorine, Cl. 

Indivi(lual Individual Laboratory number of 
specimen. determina- Average. 

tions. 
determina- Average. 

tions. 

Imlividual I 
determina- A vera.ge. 

tions. 
------------ --------1--------1 -----~-

Per cent. 

!. .......................... { ~:i~ 

2------------·--· · ·----·---· ~ t~g 
3. - - - - .. - - - - .. -- - - - . - - . - - . - . { ~: i~ 
4 .••.•• ------ ·---·· ••. ··---- { t ~: 
5 .... - .. - - - - - .. - - - - - - -- - - - - . { ~: g~ 
7- - - - - • - • - - - . - - .. - - - - - - -- - • - { ;: ~~ 
8 ,., ....................... { ~:~~ 

9.- .. -------.-- .. --.--.----- { ~: ~~ 
0' . - .. - - .. - - - - .. - . - - - . - - - - . - { t ~~ 

.11 .......................... { i:~~ 
2 ......... , ................. { ~:~~ 

3 .... - - •.. - ..• - - - .. - - - - ... - . { ;: ~g 
4 .. - - .. - ... - - - - •. - - - - - - • - - - . { ~: ~~ 

~ 3. 04 5 ....................... . .... { 3.03 

6 ......••..•...•........•••. ~ ;:~~ 

7- .. - - .•. - • - . - ••••••.••.• - - . { ~: ~~ 
8 ........................... { ;:~~ 

9 ........................... { ~:~~ 
20 .......................... { ~:g 

1. - ..... - . - ... - - . - ....... - - . ' { ;:-~~ 
22.-- ... - •... - .. - ......•..... { ~: ~~ 
23 ........................... { 1:~~ 

24 ....... --- .......... - .. ·. .. . ~ ;: ~g 

25.---...................... ~ g: ~~ 
6. -.. -.. -- - -..... - - .... ... - . { ;: ~~ 

27.. ......... . .............. { ~:~~ 
I { 0,98 

8 .. - .. ·-- ---. --·- ---.- .. --.I 'l. 91 

29 ..•...... - . ... - .... - . • . . . . . { t ~~ 
30 .............. . ........... 1 { ~:~~ 
31.. ..................... .... { ~:~~ 

2 .......................... { ~: +~ 
3 ... - ... _ •.....• -. - ... - - . . . . . { ~: ~~ 
4.. ................... ...... { g:~i 

5 .. - - .... ... . - ..... - . . . . . . . { t ~~ 
6 ....... : ................... { ~:~g 

37 ............ ---.... .. .. . .. . { g: !~ 
38 ................ _ .......... { ;:~~ 

Per cent. Pe-r cent. Per cent. Per cent. I Fe-r cent. 

l 2. 11 f ~: n } 2. 11 

} 1. 86 5 2. 23 ~ 
( 2. 23 s 2. 23 

2.19 

1. 70 

2. 06 

2. 51 

2. 26 
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} 
} 
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]. 94 

3.18 

2.93 

2.43 

1. 79 

3.04 

2.43 

2. 35 

2.16 

2.15 

2.54 

2. 70 

4.10 

2. 70 

o. 79 

2.10 

1. 86 

0. 95 

1. 77 

2.16 

1. 98 

1.'76 

1. 28 

0. 61 

]. 89 

2. 20 

0.48 

2.24 

1.95 ~ 
1.93 5 
1.35 } 
1. il7 
2. 28 ~ 
'2. :17 .5 
2.15 ~ 
2. 22 5 
2. 23 t 
:!. 29 5 
3.12 ~ 
3. 07 5 
2. 78 t 
2. 79 5 
2.10 ~ 
2.16 .5 
1. 50 t 
1. 47 s 
2.06 t 
2. 07 5 
1. 14 

0. 90 
0.87 
1. 27 
1. 27 
1. 66 
1. 69 

1. 84 

1. 79 
1. 78 
1. 88 
1. 89 
I. 56 
1. 56 
1. 56 
1. 59 
1. 46 
1. 4-l 
1. 61 
1. 61 
1. 95 
1. 98 

} 
} 
} 
t 
) 

} 
l 
} 
} 
} 
} 
~ 
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1. 94 

1. 36 

2. 28 

2.19 

2. 26

1

. __ . __ . _ .... 

1

. __ ... ____ . 

3.10 · ····-······ . .... ····-·· 

2.79 
1 

............ . ........... . 

I 
2.13 ...................... . 

1.48 { 24.53 ~ 
24.50 5 24.51 

2. 07 ' ·-·· .••.. ·- ...•..••..... 

1.14 

0. 89 {. 

1. 27 

1. 68 

1. 84 

1. 78 { 

:: ~: ll 
1. 58 { 

1. 45 ~ 
1. 61 { 

1. 97 { 

17.64 } 
17.75 

0. 75 
0. 73 

11.10 
10.92 
25.71 
25.61 
o. 73 
o. 75 
0. 84 
0. 85 s 

' 25.68 ~ 
25. 74 15 
1. 02 ~ 
1. 04 5 

17.69 

o. 74 

11.01 

25.66 

0. 74 

0. 85 

25.71 

1. 03 
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Details of analyses of flesh of speoirnens offish-Continued. 

[ Determmatious of phosphorus, sulphur, and chlorine, recovered in water-free substances. J 

I Phosphorus, a!! P206• Sulphur, as S03• Chlorine, CJ. -----Laboratory mtm bor of I Indivi<lnall Imlividual In<livirlual l specimen. dPtermina· Average. determina- AYerag<'. dctermina- Average. 
tions. tiow;. tions. 

--I 
I rer cent. Pe1·cent. Percent. Pert·enl. l'er cent. Percent. 

3!) . • •........ : .••••• { 1. 60 } 1. 60 { 1. 42 } ]. 42 I { 
0. 68 } 0. 68 ............ 1 5C 1. 42 0. 68 

40 . ...... .......... .......... { 2. 40 ~ 2. 31 { 1. i3 } 1. 77 
I ~ 

0. 94 } 0. !)5 
2. 21 ~ 1. 81 0. 96 

41. ......................... { 2.38 } 2. 43 { 1. 9!) } 1. 98 { 0. !)3 } 0. 93 2.48 1. 96 u. !J3 

42 ........................... { n. 61 } 0. 61 { ]. 07 } 1. o:.; 0.61 1. 03 .................... ............ ........ 

43 ........................... { 1. 91 } l.-88 I { 1. 80 } 1. 81 1. 85 1. 81 .................... ................. 

{ 1 <1 ll 2.50 } 
I 

41 ........................... 1. 51 1. 46 { 2. 57 2. 5i ........... 1 .................. 

45 ................ . ......... { 2.19 } 2. 21 I { 1. 50 } 1. 55 2. 23 1. 59 .................... ..... ............. 
46 ................ .. ......... { 2.13 } 2.13 { 2. 83 } 2. 80 2.12 2. 76 

i •::::: ...... 1. :::.:•:.::. 
47 .. : ............. ... ........ ~ 

1. 77 } 1. 77 { 1. 75 } 1. 77 1. 76 1. 78 

48 ........................... { 1. 64 ( 1. 6~ { 1.71 } 1. 71 1. 59 ~ 1. 70 

{ 1. 67 

lj 1. 66 I ~ 1.12 } 49 ........................................... 1. 65 1.11 1.12 . .................. . ................... 

52 .......••••• ··••••• •••..••. 
1 

{ 
2. 26 2.24 I{ 4. 38 } 4.43 2. 21 4.48 ..................... ............... 

53 .......................... , { 2. 02 ~ 2. 04 I { 4. 08 } 4.14 2. 05 } 4. 20 .... .............. .. ............ 

4. TABULAR STATEMENTS SHOWING THE RESULTS OF THE 
ANALYSES OF AMERICAN FISHES. 

EXPLANATION OF 1'ABLES. 

Table~ 1 to 9 recapitulate the results of the analyses of American 
fishes. 

Table 1 gives the localities of the specimens as stated by the parties 
from whom they were received, the portions received for analysis, re­
sults of weighings in preparing for analysis, etc. The '' loss in prepar­
ing for analysis" I suppose to have consisted chiefly of water which 
evaporated during the process, and of material which adhered to the 
hands and the instruments with which the separations were made. 
The specimens are here arranged., for convenience, in numerical order. 
The full descriptions and details regarding the specimens were given 
in the previous chapter. 

Table 2 gives results of analyses of flesh calculated on water-free sub­
stance. It will be observed that the percentages of protein as estimated 
by multiplying the nitrogen by the factor 6.25, and those of "albumi­
noids, etc.," (actual nitrogenous substances) as estimated by difference 
[100-(ether extract+ash) = albuminoids, etc.], are both given. The 
former (protein=N x 6.25) has the sanction of common usage, but the 
latter comes nearer to the truth. vVe certainly can not go far away in 
assuming that the flesh of fish contains ordinarily bnt very little of non­
nitrogenous compounds other than fats and mineral compounds, though 
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a more thorough study of the carbohydrates and complex nitrogenous 
and phosphorized fats is much needed. Accordingly it seems to me 

·that in these analyses the most accurate measure of the nitrogenous 
compounds is to be found by subtracting the sum of the ether extract 
and ash from the whole. 

Table 3 gives analyses of fiesh calculated on fresh substance, and in­
cludes both protein as estimated by multiplying N by 6.25, and "albu­
minoids, etc.," by difference [100-(water+ether extract+ash)=albu­
minoids, etc.] The figures of this table are computed from those of 
Table 2, the percentages of water and water-free substance in the flesh 
and of ingredients in water-free l:jUbstance serving as the basis of the 
calculations. In the subsequent tables, deduced from these and taken 
as representing the actual composition of the flesh, the latter figures 
rather than those obtained by multiplying N by 6.25 are taken as rep. 
resenting the nitrogenous matters. 

Table 4 gives the proportions of proximate ingredients in the water­
free (dry) substance of specimens of American preserved fish. It cor­
responds to Table 2, which gives the same ingredients in water-free 
substance of' fresh fish. 

Table 5 gives the proportions of proximate ingredients in the flesh 
of American preserved fish, corresponding to Table 3 of fresh fish. 

Table 6 gives the proportions of proximate ingredients in the water­
free substance of the flesh of American fishes as directly determined; 
tlJat is to say, it recapitulates the determinations of extractive matters, 
albumen, gelatin, insoluble protein, etc., as made in accordance with 
tile statements in the chapter on Methods of Analysis. The figures for 
ether extract and ash are those of the previous tables. As there stated, 
I do not consider the determinations of the nitrogenous constituents 
entirely accurate. The methods are not yet well enough worked up to 
give satisfactory results. The figures will, nevertheless, serve for com­
parison with those obtained by Almen,* and, I presume, with those of 
Kostytschef. • It is to be noted, however, that the figures here given 
refer simply to the flesh, while those of Almen I understand to include 
the skin with the flesh, and I presume that the same may be the case 
with Kostyt~chef's, though as to the latter point I am not definitely 
informed. The last column of Table 6 gives the sums of the several 

· constituents. These vary more or less from 100 per cent., and they thus 
indicate errors in the determination. Where tilese footings have varied 
by more than 5 per cent. from 100 per cent. in th~ water-free substance 
(which would correspond to from 1 per cent. to 2 per cent. in the fresh 
fiesh), the insoluble protein for .each specimen has been omitted from 
the table. The methods of estimating the extractive matters, gelatin, 
and insoluble protein differ in the different specimens with respect to 
the determinations of ash and fat, as indicated in the table aud stated 
in full in the details of tile analyses . 

. ,. See beyond1 Section B1 Division 21 Recapitulation of Analyses of European Pishes. 
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I have deemed it proper to state the precise facts with reference to 
these analyses, so that they may be taken exactly for what they are 
worth. The analytical details will help in judging properly of their 
value. As stated in the description of the method of analysi~, the 

• methods were those laid down by other analysts. V\7 e followed those 
methods and did the work as faithfully as we were able. If the results 
have no other value~ they at least show the need of working up the 
methods more thoroughly. 

Table 7 gives the proximate ingredients of the flesh as directly deter­
mined. The analyses are those of Table 6 calculated on fresh substance, 
the figures for water being those stated in previous tables. 

Table 8 states the percentages of phosphorus calculated as P 20 5 and 
as P04, of sulphur as 803 and as 804, and of chlorine, in both water-free 
substance and fresh substance of flesh. The determinations were made 
as described in the chapter on Methods of Analysis, and I believe them 
to be reasonably accurate. 

The composition of the specimens of fresh and preserved fish as 
received for analysis, including both flesh and other parts, is stated in 
Table 9. 

O'l'HER ANALYSES Of AMERICAN FISHES. 

Prof. R. H. Chittenden has reported an analysis of the flesh of 
halibut, ''a fresh sample obtained in the market."* The source of the 
specimen, the season in which it was taken, and the portion of the body 
used for analysis are not stated. It appears, however, to have been 
rather lean in comparison with the specimens of halibut above reported. 
To facilitate such comparison, I give the result in the forms followed in 
the tables' here, basing the calculations on the averages of Professor 
Chittenden's analyses, which from their close agreement, as well as from 
the context, I take to be duplicate determinations of the same speci­
men of flesh. 

Composition of flesh of halibut. 

[In watt~r-free substance, "flesh dried at 100° C. '"j 
P. ct. 

Nitrogen ............ ----·-·-·· ............................ --.... 11.68 
Protein, N :><. 6.25...... ...... ...... ...... .... ...... ...... .. . . .... 73.00 
Fats............................................................ 7.12 
Ash............................................................. 6.35 
Protein (N X 6.25) +fats+ ash.................................. 86. 4.7 
Albuminoids, etc., by difference................................. 86. 53 

·rrof. G. H. Cook has reported an analysis of menhaden, Brevoortia 
tyrann1.ts,t which was, however, made for the purpose of learning the 
Yalue of the fish for fertilizing th~ soil, and yielded uo data that could 
well be utilized here. No other analyses of flesh of American food-fishes 
have come to my attention. 

*Am. Jour. Sci. [31, 1:-l, H:t 

H. Mis. ~74--4() 
t Geology of New Jersey, p. ·19H. 



TABLE l.-List of specimens of Amm·ioanfishes analyzed, names, localilie8, an'lpi'Opol'tions of flesh, etc. 
...... 

Kinds of fish, loc;lities, and portion taken for analysis. 

Halibut (Hippl)glossns hippoglossuc:;), posterior part of body, lean .............. . 
Common flounder (Paralichtbys dentatus), entrails I"emoved .................. . 
Cod (Gadus morrbua), head and entrails removed .................... -----: .......................... . 
:Eel, salt water (Anguilla rostrata), skin, bead, and entrails removed ....................• 
.Alewife (Clupea vernalis), whole, Connecticmt River ............................................... .. 
Shad (Clupea sapidissima), whole, Hudson River, first of season ................................... .. 
Striped bass (Roccus lineatus), whole, Connecticut River ........................................... . 
Mackerel (Scomberscombrus), whole ............................................................... . 
Halibut (Hippoglossus hippoglossus), section of body, fatter than No. 1 ............................ , 
51 bad (Clupea sapidissima), whole, Connecticut River, early in season .............................. .. 
Cod (Gadus morrhua), head and entrails removed .................................................. .. 
Bluefish (Pomatomus saltatrix), en trails removed ................................................... . 
Mackerel (Scomber scombrus), whole ................................................ . 
Salmon (Salmo salar), entrailf! removed, Maine ..................................................... .. 
Porgy (Diplodus argyrops), whole_. .................................................................. . 
Haddock (Gadus mglefinus), entra1ls removed ............................................. , ......... . 
Lake trout, "Mack;inaw trout" (Salvelinus namaycush), whole, Lake Ontario .................... .. 
Whitefish (Coregonus clupeiformis), whole, Lake Champlain .................•.........•......•..... 
Striped bass (Roccus lineatus), whole, Bridgehampton, Long Island ....••..••...•••.......•.......... 
Red snapper (Lutjanus blackfordi), whole, Fernandina, Florida .................................... . 
Haddock (Gadus mglefinus), entrails removed, Rockaway, Long Island ............................. . 
Common flounder (Paraliuhthys dentatu~), whole, Amagan'!ett, Long Island ...................... .. 
Smelt (Osmerus mordax), wholt>, Hackensack River, New Jer,9ey ................................... . 
l3rook trout (Salvelinns fontinalis), whole, cultivated, Long Island ............•..................... . 
Red snapper (LutJanus blackfordi), entrails removed, Florida, east coast ........................... . 
Mackerel (Scomuer scombrus), whole, Cape May, New Jersey ...................................... .. 
Forgy (Diplodns argyropsl, whole, Rhode Island ................... __ ............................... . 
Shad (Clupea sapidissima), whole, Connecticut River ............... . 
Blackfish (Hiatula onitis), whole, Stonington, Connecticut ....................... .. 
Mackerel (Scomber scornbrus), whole, Cape Cod, Massachusetts ..........•..........•................ 
Spanish mackerel (Cybium maculatum), whole ......................... .. 
White perch (Roccus americanus), whole ...................................................... -.. ---
Muskellunge (Esbx nobilior), whole, St. Lawrence Rivl"r ............................................. . 

ife~~~~E(c\~~!~~:~!:;:sr;:c!~~~~-~~~~~:~::: :::::::::::::::::::::::::::::::::::::::::::::::::: :::::: 
Sheepshead (D1plodus probatocPphalus), entrails removed, Florida ......................... _ .. -- .... . 
'T}lrbot, or Greenland halibut (Platysomatichthys hippoglossoides), whole. Newfoundland ......... . 
P1ke perch, or wall-eyed pike (Stizostedion vitreum), whole ........................................ . 

.Large-moutlled black bass (Micropterus salmoides), whole, North Carolina .•.......•................ 
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~;:i 
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1 Sp_r_i_n_g_, 1-8-79 _________ =1 
2 .... ilo ........... 2 
a .... do........... 1 4 

1 

.... do ........ --- Jll 
5 .... do ........... 12 
6 .... do ........... 

1 
2 

7 1 .... do ........... 1 
8 .... do........... 4 

i~ :~~:~~: :::: :::::J T 
12 .... rlo ........... [ 1 
13 .... do.......... 2 
14 .... do----------- ~ 1 
15 ... do .. .. . .. .. .. 4 
Hl .. do. ...... 1 
17 Novemuer, 1879. 1 
18 .... do........... 1 
19 .... do........... 1 
20 ... do .. .. .. . .. .. 1 
21 .... do ........... 1 
22 March, 1880. . . . . 1 
23 .... do ........... 73 
24 .... do........... 6 
26 April, 1880...... 1 
30 May; 1880....... 4 
31 .... do ........... 4 
32- .... do........... 1 
38 December, 1880 2 
39 ... do........... 1 
43 March, 1881.. . . . 1 

!; ·:::~~ ::::::::::: i 
46 .... do ........... 

1 

4 
47 .... do........ .. 4 
48 ... do . . . . . . . . . . . 1 
49 .... do .. : ........ 1 

g5 :::·~~ :::::::::::1 i'. 

Proportion of flesh, etc., in specimen as 
taken for anal,pis. 

Refuse, Loss in 
Total weight of Flesh, bones, pre par· 

edible dkin,en- ation specimen . portion. trails, for an-
etc . alysis. 

- -- --- ---

Jibs. Oz. G·rams. Per ct. Per ct Per ct. 
4 2. 7 1894.0 7i. 93 23. 12 0. 96 
5 1.2 2308. 0 41.33 57.02 1. 65 
6 1. 9 2780. 0 64.57 33.70 L 73 
3 0.] 1368. 0 76.24 21.42 2. 3-i 
114.2 859.0 49.48 50.52 0. 00 
4 3.8 1925. 0 48.31 49. 35 2. 34 
4 8. 4 2053.0 43.09 56.69 L 22 
2 13.0 1280.0 60.55 38.28 L 17 
2 6. 0 1075. 0 88.28 11.16 0. 56 
il 8.-2 1595. 0 5'2. 35 46.40 1. 25 
5 9. 2 2532.0 63. 13 30.57 1. 30 
a 1.3 1400. 0 50. 14 48.57 L 29 
1 15. 7 898.2 45.76 51.77 2. 47 

10 8. 0 476!. 3 76. 16 23. 8! 0. 00 
2 9. 9 1190.5 33. 16 65. 17 1. 67 
4 2. 9 1900. 0 46.84 51.42 l..!i4 
7 l4 . 8 3600.4 4:l. 31 56.32 o. 37 
2 14.a 1313.0 45.76 53.47 0. 77 
2 6. 7 1098. 5 42.51 56.90 0. 59 
7 11.7 3507.5 60.00 39. 6() 0. 40 
5 4. 7 2-102.2 47.50 51.62 0. 88 
2 12.3 1257. 5 31.97 66.80 1. 23 
2 4.0 1023. 0 61.78 3-t. 82 3. 40 
2 13.6 U95.0 46.95 50. 11 2. 94 

12 1.6 5498.7 47.36 52.45 0. 19 
5 11.3 2594.0 50.29 48.85 0. 86 
G 4. 6 2857. 0 41. ti5 57.33 1. 02 
3 13.7 1752.0 52. RO 45.89 1. 31 
4 8.6 2060.0 42.16 56.15 1. 69 
1 2.4 522.1 64.60 33 78 1. 62 
3 5. 2 1512.4 64.02 3!. 61 1. 37 
1 11. 1 770.1 35.24 63.24 1. 52 
9 1.0 4118.0 50.57 -!9. 23 0. 20 
2 0. 9 935.9 36.24 61.80 1. 96 
2 6.0 1080. 8 51.13 46.00 2. 87 
4 5. 5 1974. 2 42.07 5G. 59 1. 31 
5 8.0 ~!96. 5 52.27 46. 0! 1. 69 
2 7. 5 1122.7 41.21 57.25 1. 54 
3 11. l 1676.5 43. 16 56.05 0. 79 
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"Salmon (Salmo salar), "Whole, lJt'nobsrotRiver ..•••••••••••••••..••.•.. .' •.••••••.....••.•••..••.•••... 77 ' July, 1881.. ..... , 1 I 13 1.8 ~~~~: ~ I (]li. 54 32.98 0. 48 
Salmon (Salmo salar), whole, Penobscot Ri\·er. ...•....••..............•.............••••••.••.••••.. ~~ · o·~t~'b~~.- iss i:::: 1 11 3. 3 (]9. 22 30.56 0. 22 
Pollnck (Garlus virt•ns), heat! anrl entrails, removed, Massachusetts coast .••..•..•..•••••••••.••••••. 1 5 13.) 2638. 0 69.64 28.50 1. 86 
:Butter-n::>h (Stroma tens trincanthus), whole, east enrl of Long Island .................•..••.••••.•••.. 90 Kovember, 1881. 4 1 9.11 7U.O 5.). 86 42.76 1. 38 
Small-mouthed black bass (Micropterns doloruieu), "Wholfl, Seneca Lake, New York ...•••••....•••... 91 .... do ..••.•..... 2 1 11.2 772.8 45.36 53.66 0. 98 
Pike or pickerel (Esox lucius), entrails remoYed, Lake Ontario ..••......••............••......••..... 98 .... do ......•.•.. 1 3 9. 0 1617.0 5:>. ()9 42. ()7 1. 64 
Tomcorl (Gadns tomcod), "Whole, south side of Long Island .... : ••........••..••••.•.•••••.••..••..... 99 .... do ..•......• 4 2 1. 6 I 1131.6 39.06 59. e8 1. 06 
Pickerel (Esox rcticul::ttus), whole, Seneca Lake, New York .••.....•..••••••.••••..•....•..••....... 100 . .. do ........... 3 2 2. 5 960.6 53.14 45.44 1.42 
Cusk (13rosmius brosmc), entrails removed, Mas~achusetts coast .....•...•••••.••••••.•..•••..•••... 110 ])ecember,188L. 1 3 2. 7 1436.5 58.40 40.28 1. 32 
Cisco (Coregonus sp. tnllibeeor artedi?), whole, Lake Erie ..............••...••.•.••••.•••.••••••... 111 ... do ..••..•.•. 4 2 12.4 1256. 0 55.95 42.70 1. 35 0 Hake (Ph~·cis chnss), entrails removed, off Coney Island, Kew York •.•.•...•.••••..••.••••••..•..... l13 .. do ..•••.•..•. 1 14 6. 5 (]534. 5 47.54 52.46 o. 00 ..... 
Grouper (Epine~helus morio), entrails removed, Pensacola, Florida .•••.•.••..••••....•.........•.... 1H .... do ...••...•. 1 3 7. 0 1559.0 43.55 55.77 0. 68 ~ 

Mullet (11ugil a l.Jula), whole, Virginia ....................•••••.........•••..•......••.••••...•..... . 126 1 .... do .....•.•••. 1 1 8. 9 707.5 40.99 57.88 1.13 t.:rJ 
Yellow perch (Perea fluYiatilis), whole, Lake Champlain .....•••••••.•••.••.•••........ - ...•.......•. ~~~ j· M~~~b,· i882::::: 

4 2 8. 8 1 !52. 0 36.56 62 6.1 0. 80 a:: 
:Black n~h (Hiatula onitis), whole ....... - ....... - ......... -•..•...••...•...•..••••.•••......••.••.... 1 3 3. 0 1!46. 5 3~. 95 64.08 1. 97 1-4 

0 
Cod," rock cod" (Gadus morrhunl, whole, near :Block Island .•...••••..••....••....•.••.••..••..•.... 206 .... do ....••..... 1 4 2. 3 1881.0 4~. 85 56.51 0. 64 t> 
Smelt (Osmerns morda.x), whole, Maine coast ........... - ...•....... - ...... -. -.••.. - ..•.••••.•..... - .. 207 ..•. do .....•..••. 14 0 14.0 398.0 47.99 48.99 3. 02 t"l 
Yellow perch (Perea fiuviatil!s), bead, entrails, fins, and tail removeu, Cunnectrcut River ......••.•... 208 .... do ...•••..•• 6 0 10.7 302.0 60.60 35.10 4. so 
Halibut (Hippoglossus bippoglossus), sections of different parts of body, George's Banks .••..••..... 211 ..•. do ....•...••. ...... 8 2. 7 3705. 0 7!J. 52 18.70 1. 78 a 
Shad (Clupea sap!dissima.), whole, Delaware Ri...-cr .•...•. -- •........ - .. - ............................. 212 .... do ....••.•••. 1 2 10.2 l1!J6. 0 53.77 4!. 39 1. 84 0 
"Eel (><alt water) (Anguilla rostrata), bead, skin, and entrails removed, north coast of Long Island ..... 2l7 .April, 1882 ••••.. 6 0 lJ. 4 436.0 76.14 19.04 4. 82 ~ Alewife (Clupea vernalis), whole, Connecticut Rh·er .....•.•.••••..•...•.•••••••••.....••..•••..•.... 220 .... do ....•.•.... 4 1 14.8 879.2 47. 9() 49.42 2. (]8 t-O 
Shad (Clupea sapidissirua), whole, Connecticut Ri\·er ..•••••.•••••••••.•.••••..••..•••.•.•..•••.••.... 2::!1 .... do •••••••.••. 1 3 3 5 1461.0 45.18 53.25 1. 57 0 
Pickerel (Esox reticulatus), whole, Connecticut River .....•..•..••..••...•.••••••..•.••••••.••••..••. 224 ... ,do .••..•••••. 2 1 5. 2 GOO. 0 48.16 48.67 3.17 m 
Striped bass (Roccus liueatus), whole, Long lfllandSonnd .•..•••••.•••••.••.•••.•••••••••••..••..••••. 225 .... do •• : ..•••... 1 I 2 7. 9 ll:l2. 0 49.63 48.59 1. 78 1-4 

Cod (Garlns morrbua), head and entrails removed .....•.••••••••..•.....••••••.•..•••.•••.••••••••••.. 228 .... r1o ........•.. 1 7 7. 4 3387. 0 72.90 25.54 1. 56 1-3 
1-4 

Hadcloek (Gadusmgldiuus),entrails removed ......•...........•.••••......•.•••.•••••••••..••.•..... 229 .... do .........•. 1 3 4 21 1480.0 49.7:3 47.97 2. 30 0 
Mackerel (Scom ber scom brus), entrails remo>ecl. .••.•.•.•....••.•...•.•.••.••••••.••.•••••.••..•••.•. ~~~ 1:::~~~ ::::::::::: 2 1 6. 6 640.0 57.35 40.65 2. 00 z 
California salmon (Oncorhynchus chouicba), section of antllrior part of body .••••••••••••••.•...•.... 1 14.7 870.5 88.70 10.34 o. 96 
Pompano (Trachynotns caroliuus), whole, Pensacola, Florida .........•••.....••...•••••.•...•...••... 23-! .... do •••••.•.... 1 1 8. 1 I 683.5 56. 24 42.37 1. 39 0 
Lamprey eel (Petromyzon marin us?), whole, Hack(•nsack JUver .•••••.••••••...••...•••.••..•..••..•. 236 ..•. do .•.•••..... 2 2 13.6 1295. 0 50.40 45. 'i9 3. 81 t'%j 
Striped bass (Roccus lineatm), whole, North Caroliua .......................•.••...•.••••••.••.•••... 237 .... do ........... 1 2 12.8 1270. u 41.37 57.08 ]. 55 
Sturgeon ( J...citenser stu rio), section of anterior part of bocly, Delaware River ...•••.••.••••..•••... 238 .... do .••......•. ... 1 10.6 1 753.0 8!72 14.41 0. 87 ~ 
Rerl snapper ( utjanus blackforcli), entrails and gills removed, Pensacola, Florida ......••.••••••..•. 242 ... do ........... 1 4 1. 2 1848.0 54.:13 45.29 0. 38 0 
Cod (Gadus morrhua). whole, Long Islanrl. .....•.•........•..•...•...•.•..•.....•..••••••.••••.••.... 243 ..•. do ........... 1 5 7. 5 2481.0 49. 78 4:'. 53 1. 69 0 
:Blarkfisb (Hiatula onitis), entrails remoYed, Massachusetts .......................................... 244 ... do ......••... 1 2 8. 5 llt7. 0 40. 80 57. Si. I 1. 39 tj 
Shad (Clupea sapidissima), whole, Hudson River .........................••....•.•...••.••.••••..... 245 ... do ........... 1 3 7. 7 1.')79. 0 45. !)2 52. 6!) 1. 39 f 

Skate (Rain, sp ), left lobe of body ...................•....................••.........•.••••••••...•. - .. 247 . ... {10 ..... - ..... ...... 4 11.9 2150. 0 46.32 51.03 2. 65 t'%j 

Striped bass (Roccus linentns), whole, Long Island .••.••.......•.•...••••••..•.•••..••.••••.••..••... 2-18 ..•. do ••........ 1 2 o. o I 906.0 42.93 55.41 1. 66 1-4 
u:. 

Shad (Clnpea sapidissima), whole, North Carolina ...••••.......•••••..•..••..••...•..•••••.....•.•.. -. 24!J .... do ...•••..•.. 1 3 15.6 1801. o I 39.75 58.75 1. 50 ~ 
Steepshearl (Diplorlus probatoccphalus), whole, North Cnrolina .•.•.•.••.•••.••••.••••.•••••••••..... 250 .... do .••...•.... 1 1 15.3 886.5 32.61 65.98 1. 41 ~ 
Sea bass (Cl•ntJ opristis atrarius), whole, Pensacola, Florida .............••••••....••..•••..••••.•••... 251 .... do .••..•..... 1 6 9. 3 2985. 0 43. Sl 56.09 0.07 rn Xingfish (llenticirrus Rebulosus), whole, North Carolina .......••......•••••••....•••..••..•...••... 252 .... do ..•..•...•. 1 1 8. 2 (]85. 5 42.16 56.60 1. 24 
""\Yinter flounder (Ph-nronectes american us), whole, Rhode !;;laud ..••••........•••••••••...•...•..... 253 .... do .••... ··-·· 1 1 10.5 751.0 41.16 56.20 2. 6-! 
:Erook trout (SalYelinus f"ntinali~<), whole, cultivated, Long !,;land ...........................••.••.••. 254 .... do ..•••..•••. 3 0 12.3 353. 1 51.15 45. 20 3.65 
Lake trout "Mackinaw trout" (Sah·elinus namaycu~h), entrails removed, Lake Ontario .••••••••.•.. 255 .... do .•••••...•. 1 5 7. 4 2477.0 63.58 35.21 1. 21 
:Brook trout (Sal velin us f.,n tinali~), whole, Montreal, Canada ............••••........•.....•...•..•.... 256 ... do .•......••. 1 0 12.2 346.0 48.86 49.12 2. 02 
Pilce pC'rch orfrav pike (Stizostedion canadcnse), whole, Cleveland, Ohio ..............•....••.•..... 257 .... do .••........ 1 0 12.3 1~~~: g I 

35.20 63.23 1.57 
Small-mont he rerl-horfle ( lloxostoma velatum), entrails remo>ed, Cleveland, Ohio ..•.......••.•••••• 258 .... do ..•.•..•.•. 1 3 5. 0 46.20 52.47 1. 33 
Hadtlot:k (Gadus re;::lefinn>~), entrails removetl, Long l:;la111l ..........•.•••.............•..••••..•••.. 259 ..•. do .... , ...... 1 7 2.1 32:!5. 0 46.09 52.89 1. 02 -l 
Striped ba«s (Roccu;; lirwatns), entrails remo"l"cd, Long Island ......•...•.••.•..••..•......•..•.•••••• 200 .... do ....•...•.. 1 2 2. 2 9G9. 5 47.96 51.16 0. 88 ~ 
Mackerel (Scoml>er scombms), whole, Va·ginia capes ...••••.........•••.•••••.•..•.••••.•.••..••..••. 261 .••. do .•••....••. 1 1 4. 4 57(]. 0 I 48.43 50.35 1. 22 ~ 



TABLE 1.-List of specirnens of American fishes analyzed, names, localities, and p1'oportions of flesh, etc.-ContinueCI. 
I 

1 o ~ j Proportion of flesh, etc., in specimen as 
Z g r+: § taken for analysis. 

Kinds of fish, localities, and portion taken for analysis. I 
~-§ . • '0 .§ I Refuse Loss in 

, 1;j ~ \Vhen recmvea. ~ ~ . Flesh, bones;' prepar-
! i5 ~ ~ ~ Total w:ergbt of I edible skin,en- ation 

I 
~'0 g_e spemmen. portion. trails, for an-
~ z ~ ~~ 

- I --I Los. Oz. Grams. I Per ct. Per ct. Pe1· ct. 
Porgy (Diplodus argyrops), whole, Gravesend Bay, Long Island .............................•........ 
Pompano (Trachynotus carolinus), whole, Pensacola, Florida ...•..................... . .............. 
Blackfish (H~atula onitis), entrails remo>ed, RJ:ode Island . . ........... . ......... . .................... , 
Red bass (::Scu:ena ocellata), whole, North Carolma ............................................... . ... . 
Red grouper (Epinepbelus morio), entrails removed, Pensacola, Florida ...... _ ............. ." ...... . .. 
Weakfish (Cynoscion regale), whole, Long Island_ ..... --·:-- ......................................... 1 

Salmon (Salmo salar), female, whole, Penobscot Rr>er, Mame ........................................ . 
Salmon (Salmo salar), male, whole, Penobscot River·, Maine .......................................... ·I 

RoE. I 
Shad roe, from shad No. 245 ...••••. ~ .......•.•.••.••..............•.••••••••.• . ••....•...•.•.•....... . 

SPENT FISH. I 
Salmon (Salmo salar), male, whole, Penobscot Riv.er, Main.e .......................................... . 
Salmon (Salmo salar), female, whole, Penobscot Rtver, Mame .................. --------:·-- ............ 1 

Land locked salmon (Salmo salar, subsp. sebago), male, whole, Grand Lake Stream, Mame ......... . . . 
Land-locked salmon (Salmo salar,-subsp. sebago), female, whole, Grand Lake Stream, Maine ........ .. 

PRESERVED FISH. 
Boned cod (Gadus morrhua) ..................................................................... . .. . 
Smoked halibut (Hippoglossus hippoglossus) ...................................................... .. 
Canned salmon (Oncorhynchus chouicha), California (Oregon) ..•...........................••••••... . 
Smoked herring (Clupea harengus) ................................................................. . 
Salt cod (Gadus morrhua), "Channel fish," George's Banks ......................................... . 
Salt cod (Gadus morrhua), 11 Boat fish," vicinity of Nantucket., Mass ............................... .. 
Salt mackerel (Scomber scombrus), No.1 mackerel. ........................... : .................... .. 
"Alden 's dried fresh cod" (Gadus sp. H. boned, dried, and ground ................................... .. 
"Alden's dried salt cod" (Gadus sp. 1}, booed, dried, and ground .................................... .. 
Canned sardines (Clupea pilchardua1), Mediterranean Sea (1)* ..................................... .. 
11 Findon l!addie" (Smoked haddock), (Gadus regle:finus) ............................................. . 
Canned freol! mackerel (Scorn ber scorn brus) ........................................................ . 
Canned salt mackerel (Scomber scombrus), No.2 mackerel. ......................................... .. 
Canned salmon (Oncorhynchus chouicba), Columbia River, Oregon ................. .. 
S;noked halibut (Rippoglost>us hippoglossus) ....................................................... .. 
Canned salt mackerel (Scomber scomhrus) .......................................................... .. 
Canned tunny, "Horse mackerel" (Orcynus secundi-dorsalis ?) ..................................... . 
Canned salmon (Oncorhynchus chouicha), Columbia River, Oregon .....•.....•..•..................... 
Canned " find on baduie" (Smoked haddock), (Gadus reglefinus) .................................... .. 

262 April, 1882 ..... . 
263 .... do ......... .. 
269 May, 1882 ..... .. 
::!70 •••. do .......... . 
271 .... do .......... . 
273 .... do .......... . 
2i9 June, 18112 ..... .. 
280 .... do ......... .. 

246 1 .April, 1882 ..... . 

;~ ' "'"d~m".'.':l.SSO 
40 I December, 1880 . 
41 .... do 

25 .A. pril, 1880 ...... 
28 .. .. do .......... . 
29 . ... do .. . ......... 
33 May, 1880 ....... 
34 Noveml>er, 1880 . 
37 .... do ........... 
42 February, 1881 .. 
79 October, 1881. ... 
80 ... . do .....•...•. 
87 November, 1881. 
88 . . do .. . ........ 
9-l ... . do .......... . 
95 .... do .......... 
96 .... do ........... 

218 April, 1882 ...... 
219 No>ember, 1881. 
240 ... do ........... 
241 .... do ........... 

1 1 15.6 896.-0 4L. 70 57.58 0. 72 
1 2 1. 5 9.J9. 0 50. 39 48. 56 1. 05 
1 2 10. 0 1189.0 45.30 53.57 1.13 
1 1 611.1 3033.0 36.47 63.53 0.00 
1 11 12. 5 5344. 0 4-t 05 55. 95 0. 00 
2 2 0.0 909.4 47.01 51.89 1.10 
1 ll 3. 5 5107. 0 64. 27 35. 73 0. 00 
1 1 12 10. o I 1'826. o 60, 45 39. 55 o. oo 

1 0 9. 0 

2 1 18 11.3 
2 22 8. 0 
4 12 8. 2 
4 7 15.6 

..... . .......... . 

..... 3 8. 9 

..... . 1 14.7 
6 1 0. 0 
1 9 2. 2 
1 6 3.1 
3 1 11.5 

..... . .............. 

..... . ............. 

... 0 10.9 
1 3 3. 5 

...... 1 0. 5 
2 1 0. 2 

... 1 0. 7 
....... 0 11.4 

2 0 14.5 
...... 0 12.8 
. ..... 1 0. 6 

257. o I 100. oo 

8482.7 
10204.9 
5686.3 
3622.3 

55.72 
56.19 
50.74, 
52.50 

.. ....... ' 100.00 
1616.0 91.34 
870.0 87.99 
45-t 7 54.98 

4145.7 74.02 
2813.4 74.25 
781.4 72.28 

. ............ 100.00 

. ... .. ...... 100.00 
309.2 94.15 

1460. 0 65.07 
468. 5 100. 00 
460.0 82. 17 
47!. 0 100.00 
323.5 93.05 
410.0 74.63 
361.5 100. (;0 
470.0 100.00 

43.78 
43.54 
48.41 
46.20 

8. 04 
11.66 
44 42 
25.47 
24.34 
22.91 

5. 04 
33.22 

. ............ 
16.96 

. ........... 
5. 87 

22.44 

0. 50 
0. 27 
0. 85 
1. 30 

0. 62 
0. 35 
0. 60 
0. 51 
1. 41 
4. 81 

0. 81 
1.71 

. ......... 
0.87 

......... 
1. 08 
2.93 

275 April, 1882 .......... 1 1. 0 480.0 100. 00 

*This belongs more properly with European fishes, but is included here because it was analyzed with the American specimens. 
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CHE11ICAL..,.. COMPOSITION OF FOOD-PISHES. 

TABLE 2.-Contposition of Wttter-.fJ·ee 8/tbstanl·e of fle8h of , lmerican fl8hes. 

Nanw of fi;;h. 

~turgeou (Acipeuscr Rturio)....... •• • .. .. .. . . 238 
Small-moutlle<IIcd-llon>e (Moxo:>toma velatum) 258 
Herring (Clupea ltareng:us)................... 47 
Alewife (Clupea vernalis) ......... ~......... . 5 

Do........ . .............................. 220 
Do ............. (average of 2 specimens) .. 

Shad (Clupea sapidi>~sima).. . . . . . . . . . • . . . . . . . . 6 
Do:............... . ...... ...... ........ 10 
Do .................. . .............. ! .. .. . 32 
Do....................................... 212 

~~ ::::::: ~ :::::::::::::::::::::::::::::::I ~!~ 
Do ............ (average of 7 specimens) .. ~ ------

Sme~0(~~~~~·~1~- ~~~~-~~~)-::::::;:::::::::::::: 2~~ 
Do . . . . . . . .. . . . (avPrage of 2 spemmens) ...... . 

Whitefish (Coregonu1:1 clnpeiformis)...... .... 18 
Cisco (Coregonus, sp. tullibee or artedi) . . . . . . 1 U 
California. ~almon (Uncot·bynchus chonicha).. 27 

Do .. . .. . .. .. . . . .. .. . .. .. .. . . .. . . .. .. . . .. 233 
Do...... . .. .. (a.verage of ~ specimens) .. 

Salmon (Salmo salar)...... . .................. 14 
Do ...... . .............. .. ...... (female).. 77 
Do ....................... .. ...... do.. . 78 
Do ............ . .. . .....•.. . ........ do.... 279 
Do ............... .. ....... . ..... (male) . 280 
Do .......... . (averag-e of 5 specimens) . . 

Spent salmon (Salt no salar) .......... (male) . 35 
Do ............................ (femalP).. 36 
Do ........ .. .. (<werage of 2 specimens) ......• 

Spent land-loeke(l salmon (Salmo ~;alar, subsp . 
sei.Jago) ..... . .......... . ........... (male). . 40 

Do .. . . . . ................... . ... (female) .. 41 
Do . .... . ... .. . (aY erage of 2 specimens) . . 

Lake trout (Salvt>linus namaycush) ......... . 17 
Do . ....... . ............. .. .............. 255 
Do . ... . ....... (average of 2 specimens) . . 

Brook trout (Salvolinus foutinalis)...... ..... 24 
Do . ............ . ....... . ..... . ........... 254 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 
Do ........... . (average of 3 specimens) .. 

Pickerel (Esox reticulatus) .. .... . ........... . 100 
Do........................ . .. .. . ...... 224 
Do ..•........ . (:tverage of 2 specimens) . . 

Pike(Esoxlncinsl .. . .. ...... ... .. .......... . 9~ 
Mnskl'lluug<l (E,oxnohilior) . .... . .... . ...... 45 
Eel, salt-\\ atet' (Anguilht rostrata). . ... .. .. .. 4 

Do . . . .. . .. . .. .. . . . . .. . ... .. .. . .. .. . .. .. 217 
Do ........... (average of 2 specimens) .. 

Mnltet (Mugil ali.Jula)........................ 126 
:Mackerel (Scomber acombrus) ............... 8 

Do . . . .. . . . . . .. . .. .. . . . .. .. • . .. .. . .. .. . • .. 13 
Do............... . ....................... 30 
Do .. . .. . . .. .. • . .. .. .. . .. .. . .. .. . . . . .. .. .. 39 
Do .... .. .. .... . . .. .. . .... .. .... .. . .. . . . .. 230 

'Do . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 261 
Do ............ (average ot' 6 svecimens) ...... .. 

o:;pani~:~h mackerel (Cybiutn maculatum)...... 43 
Pompano (TraehynotuH carolinus).......... 234 

Do . . .. . .. . . . . .. . . . . . . .. . .. . . .. . . . . .. . . . .. 263 
Do ............ (aYerago of2 specimens) ........ 

1 

Bluetish ( Pomatomus baltatrix).............. 12 
Butter-fish (Stroruaten~ triacanthus)......... 90 
Large-mouthe1l black bass ( :\J icropterus sal-

woides). . .. .. .. . . . .. . . .. . . . .. .. . .. .. .. .. .. . 53 
Small-mouthed black bas~:~ (Micropterus dolo-

Inieu) ..... --~.. ... . ....... . . .. . . .. ...... 91 
Yellow perch (Perea fiuviatilis).. .... .. ...... 127 

Do .............. . ................. . ...... , :!08 
Do ............ (average of2 specimens) .. ..... . 

Pike perch, Wall-eyed pike (Stizo,.tedion vi- 1 
treuru) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:.! 

Pike pen·b, Gray pike (Stizostedion eana-
dense) ........ . ....... ... .. ... ..... ... .. . '2 f•7 

P.ct. 
13.63 
13.43 

9. 87 
12.61 
11.67 
12.14 
9.83 
9.19 
9. 90 

10.06 
11.48 
10.57 
11.06 
10.30 
13.32 
13.66 
13.49 
12.16 
1:!. 92 

8. 37 

9. 57 
9. 47 
9. 71 

10.24 
10.17 

9. 83 
1'2. 39 
12.93 
12.66 

11.70 
13. 2G 
12.48 

9. 04 
10.19 
9.62 

13. 25 
14.92 
13.41 
13.86 
14.63 
14.86 
14.74 
14. 7rl 
13.58 
10.20 
10.68 
10.44 
12.40 
13.72 
10.89 
11.25 
8.48 

11.85 
12.66 
11.47 
10.76 
9.00 

14.16 
11.58 
14.42 

9. 60 

14.54 

13.79 
14.54 
14.37 
14.46 

14.67 

14. 94 

P.ct. 
85.19 
83.94 
61.69 
78.81 
72.94 
75.87 
61.44 
57.38 
61.88 
62. ~7 
71.75 
66.06 
69.13 
64.36 
83.25 
85.38 
84.31 
76.00 
80.75 

52.31 

59.81 
59.19 
60.69 
64.00 
63.56 
61.45 
77.44 
80.81 
79.13 

73.13 
82.88 
78.00 
56.50 
63.69 
60.10 
82.81 
93.25 
83.81 
86.62 
91.43 
92. 8~ 
92.15 
92.38 
84.87 
63.75 
66.75 
65.25 
77.50 
85.75 
68.06 
70.31 
63.00 
74.06 
79.10 
71.71 
67.25 
56.25 
88.50 
72.37 
90.13 
60.00 

90.88 

86.19 
90.88 
89.81 
90.34 

91.69 1 

93.38 

P.ct. 
8. 90 

10.98 
35.55 
15.88 
22.28 
19.08 
35.67 
39.10 
34.50 
35.32 
23.24 
29.10 
26.58 
31.93 

9. 76 
7. 55 
8. 65 

21.51 
14.59 
51.59 
46.51 
49.05 
37.94 
40.98 
38.20 
33.76 
33.53 
36.88 
17.66 
12. 98 
15.32 

18.12 
9.36 

13.74 
40.14 
33.47 
36.80 
11. 61 
3. 72 

12.14 
9.16 
2. 58 
2.38 
2. 48 
2. 87 

10.70 
34.23 
29.62 
31.92 
18.45 
10.31 
27.26 
27.04 
45.28 
22.28 
17.13 
24.88 
29.56 
41.40 

7. 51 
24.46 
5. 79 

36.80 

4.47 

9. 69 
2. 81 
5.11 
~- 96 

2. 31 J 

3. 95 

P.ct. 
6. 72 
5. 56 
4.83 
6.08 
5.48 
5. 78 
4. 26 
4. 26 
4. 58 
3.09 
5.46 
5.52 
5.16 
4. 62 

10.08 
6. 24 
8.16 
5.36 
5. 25 
2. 98 

P. ct. 
100.lil 
100. 48 
102.07 
100.77 
100.70 
100.73 
101. 37 
100.74 
100. 9G 
101.28 
100.45 
100.68 
100.87 
100.91 
103.09 
99.17 

101.13 
102. 87 
100.59 

2. 85 101.67 
2. 92 ··- ----
3. 35 ! 101. 10 1 

4. 26 104.43 
4.19 . 103.08 1 
3. 51 1 101.27 
3. n 100. 82 I 
3. 81 102. 14 
4. 51 99.61 
5. 36 il9. 15 I 
4. 9:l 99. 38 

I 
5. 76 
5. 76 
5. 76 
4.33 
3. 85 
4. 09 
6. 33 
4. 75 
5. OH 
5. 39 
6.14 
5. 46 
5. 80 
5. 07 
6. 63 
3.04 
4.16 
3.60 
4. 66 
4. 67 
4.83 
5. 02 
4.11 
4. 60 
5. 23 
4. 75 
4. 71 
2. 95 
4. 69 
3. 82 
5. 91 
3. 82 

97.01 
98.00 
97.50 

100.97 
101.01 
100.99 
100. 75 
101.72 
101.03 
101.17 
100. 15 
100.72 
100.43 
100. 32 
102. 20 
101. 02 
100.53 
100. 77 
100. 61 
100.73 
100.15 
102.37 
102.39 
100. 94 
101.46 
101.34 
101. 52 
100.60 
100.70 
100. 65 
101.83 
100.62 

5. 57 100.92 

4. 93 100.81 
5. 86 99.55 
6. 12 101.04 
5. 99 100. 29 

6. 75 100. 75 

5. 90 103. 23 

725 

J>. ct. 
84.38 
83. 4(i 
59.62 
78.04 
72.24 
75.14 
60.07 
5G. 64 
60.92 
61.69 
71.30 
115.38 
68.26 
63.47 
80.16 
86.21 
Kl.l!) 
73.13 
80.16 
45.43 
50.64 
48. oa 
58.71 
54.76 
67.61 
u2.n 
62.74 
59.31 
77.83 
81.66 
79.75 

76.12 
84.88 
80.50 
5G. 53 
62.68 
59.11 
82.06 
!)1.53 
8:!. 7~ 
85.46 
lll.2li 
92.16 
91. 72 
92. Ot.i 
82. G7 
62.73 
66.22 
64.48 
76.89 
85.02 
67.91 
67.94 
50.61 
73.12 
77.64 
70.38 
65.73 
55.65 
87.80 
71.72 
88.30 
59.38 

89.96 

85.38 
91.33 
88.77 
90.05 

90.94 

90.15 
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TABLE 2.-Composition of watm·.free snb8tance of flesh of Americanjishes-Continned. 

Name of fisJ1 . 

----------------- -- --------

Striped bass (Roccus lineatus)...... ••• • • • • • . . 7 
Do...................................... . 19 
Do ..........•.••.••••••. -- - ••••• - . - . -- - - 225 
DJJ .•....•.••••••.••••.•••••.••••..•••••. 237 
Do...................................... 248 
Do .............. - ......... - . - .•••... ----. 260 
Do ........... . (avemge of 6 ~pecimens) . . 

White perch (Roccus americanus). .••.•. ... 44 
Do-·-··········· · . . .. .. ........... . 46 
Do ..... : ..... (nver<~geof2 specimens) .. 

Sea bass (CentrOJJristis atrarin>l)............. 251 
Grouper (EpintYphelus morio). . . •••..•.•.•. . 114 

Do-- - .•••.. ----- ...... . ....... : ... . .... - - 271 
Do ... _ . . ... _. _ (aYerage of 2 specimens) .. 

Red snapper (Lut:janus blackfordi) .. -. .•... . 20 
Do................ ....... .... 26 
Do .. _ ...........•...... -. . . . . -- . .•. --. 242 
Do . .... . ..... (average of3 spE> cimPns) .. 

Porgy (Diplodus argyrops) -......... 15 
l>o .......•••...•..•...•• --- .• - 31 
Do ·. _ •...••••....•............ - - - - - - - . - - - . 262 
Do ........•... (average of 3 specimens) .. 

Sheepsbead (Diplodus probatocepbalnsl. • • . . 48 
Do . .....•••........... - . • • -. -- . --. -. - -- - 250 
Do .••........ . (average of 2 specimen")-. 

Red hass (Schena ocellataJ . . -- . .•.• -- .. - .. -- 270 
Kingfish (Menticirrus nebulosus)............ 252 
Weakfish (Cynoscion_r_flgale) ...•••..•••..•.. 273 
Blackfish (Hiatula omt1s) . •• . . . •••• .. . • • . . . .. 38 

Do _ .•..•..••••.... . .••• -- -- •• -- --- . .. -. - - 205 
Do ..••....•....•...• - . -.--- ---- . - . --- . · - · 244 
Do ..•••••••••...•..... -- - . - •• - .... ---. - - -- 269 
Do._ ..•..... _. (average of 4 specimens) ...•••.. 

Hake (Phycis chuss) ...... .. -- .... -·- ..... --. 113 
Cnsk (Brosmius lnos1ne) ..... . .•••.......... 110 
Hado.lock (Gadus rnglefinus).... • . •••• •. .••... 16 

Do . ................... . ... . ... 21 
Do................................ . . . •.. 229 
Do ..••......•..••..•.. ---;- ----- · - - - · -- - - 259 
Do .. _ ..•..... (average of 4 specimens) ...••... 

Cod (Gadus morrbua) ...... ..••. . ...... .•... 3 
Do .. _ . . ......•.••..•.•. - . .... - · •••.... -- . 11 
Do ........•••...••...••• -- ... ---- .. - .. - - - 206 
Do .....•.••••..........• - - .. - - - - .. - - - - - . · 228 
Do . ..•.••...•.•...••....••. -· .••. -·-·-·-- 243 
Do .........•.. (average of 5 specimens) .. 

Tomcocl (Gadus tomcod)- ........ -- --··· · ••.. !l9 
Pollock (Gadus virens) . . ---- . ... -- ... ----.-- . 81 
Halibut (Hippoglossus bippoglossus) .. -..... 1 

Do....................................... 9 
Do....................................... 211 
Do .•.•.•...... (average of 3 specimens)--

Turbot (Platysomatichthys bippoglossoides) - 49 
Common flounder (Paralicbthys dentatus) . . - 2 

Do . .................. . .. . ............... . 22 

P.ct. 
14.25 
13.40 
13.36 
12.90 
13.72 
12.32 
13.32 
11.79 
13.59 
12.69 
15.34 
14.88 
15.06 
14.97 
14.82 
13. 9fl 
15.26 
14.68 
13.74 
10.77 
11.65 
12.05 
11.90 
14.81 
13.36 
14.65 
14.57 
13.54 
13.42 
15.12 
l4.86 
14. 07 
14.37 
14.56 
15.10 
15.08 
14.77 
14.97 
15.27 
15.02 
li'i. 00 
15.50 
15.20 
15.30 
15. 10 
15.22 
14.95 
14.41 
13.46 

!). 93 
13.67 
12.35 

8. 25 
14.35 
14.14 
14.24 
14.86 
s. ao 

16.29 

Do .....•..... . (average of 2 specimens). -1---- .. 
\Yinter flounder (Pleuronectes american us).- ~ 253 
Lampre.v eel (Petroruyzon marii]-US) .••. ------ 236 
Skate (Raia) ..••.•••••••••••••••••••••• •· ••• . 247 

---'-----

P. ct. 
89.05 
83.78 
83.50 
80.63 
8.5. 75 
77.00 
83.28 
73.69 
84.94 
79.31 
95.88 
93.00 
94.13 
93.57 I 
92.63 
87.25 
95.38 
91. 75, 
85.88 
67.31 
72.81 
75.33 
74.38 
92.56 
83.47 
91. 56 
91.08 
84.63 
83.88 
94.52 
9~. 88 
87.94 
89.81 
91.00 
9l. 38 
94.25 
92.31 
9:!. 56 
95.44 
93.89 
93. 75 
96 .8K 
95.00 
95.63 
94.38 
95.13 
93.44 
90.06 
84.06 
62.06 
85.43 
77.18· 
51.56 
89.69 
88.38 
89.03 I 

92.88 1 51.88 
101.82 

P.ct. 
7. 47 

10.49 
12.35 
15.02 

9. 93 
19.75 
12. 50 
:03.07 
10.42 
16.74 

2. 36 
2. 39 
3. 39 
2.89 
2. 85 
8. 58 
2. 67 
4. 70 
7.18 

28.04 
22.54 
19.25 
24.02 
3.16 

13.59 
2. 89 
4. 53 

11. 37 
12.20 

2. 95 
3. 05 
G. 69 
6. 22 
3. 97 
0.94 
0. 85 
0. 78 
1. 82 
1. 93 
1. 34 
l. 66 
2.39 
l. 54 
]. 89 
2. 89 
2. 07 
2.08 
3. 23 

10.59 
35.41 
11.95 
19.32 
50.36 
3. 73 
5.18 
4. 46 
2. 85 

46.03 
•7. 81 

P. ct. P. ct. P. ct. 
5. 51 102. 03 87. 02 
6. 69 100. 96 82. 82 
4. 92 100. 77 82.73 
5. 23 100. 88 79. 75 
5. 05 100. 73 85. 02 
3. 92 100. 67 76. 33 
5. 22 101.00 82.28 

t ~~ ~~~: ~~ I ~~: ~I 
4. 92 100. 97 78 34 
6. 80 105. 04 90. 84 
5. 79 101.18 91.82 
5. 42 102. 94 91.19 
5. 60 1 102. 06 91. 51 
5. 82 101. 30 91. 33 
5. 86 101. 69 85.56 
6. 4B 104. f>:l 90.85 
6. 05 102. 50 89. 25 
6. 88 99. 94 85. !l4 
4. 81 100.16 67.15 
5. 22 100. 57 72. 24 
5. 64 100. 22 75. 11 
3. 93 102. 3~ 72. 05 
G. 36 102. 08 90. 48 
5. l4 102. 20 81. 27 
6. 67 101. 12, 90.44 
5. 68 J 01. 29 89. 79 
5. 64 101. 64 82. 99 
5. 54 101. 62 82. 26 
3. 48 100. 95 93. 57 
5. 05 100. 98 91. 90 

. 6. 30 100. 93 87. 01 
5. 09 101. 12 88. 69 
5. 77 100.74 90. 26 
4: 98 100. 30 1 94. 08 
5. 82 10('. 92 93. 33 
8. 72 101.81 90.50 
6. 78 102. 16 91.40 
5. 71 103.08 1 92.36 
6.76 10L.99 9L.90 
7. 62 103. oa 90.72 
7. 60 106.87 90.01 
7. 22 103. 7ti 9l. 24 
6. 03 103. 55 92. 08 
6. 95 104.22 90. 16 
7.08 104.28 90.84 
5. 32 100. 84 92. 60 
G. 45 99. 74 90. 32 
5. 53 100. 18 83.88 
3. 83 101. 30 60. 76 
3. 81 101. 19 84. 24 
4. 39 100. 89 76. 29 
4.47 106.39 45.17 
7. 67 1{)1. 09 88. 60 
8. 63 102. 19 86. 19 
8. 15 1 101. 64 87. 39 
7. G8 1 10:l. 41 89. 47 
2. 27 100. 18 51. 70 
G. 38 116. 01 85. 81 

•i 

l 

·. 
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TABLE 3.-Composition of flesh of American fishes . 

Kind offish . 

P. ct. I P. ct. P. ct. P. ct. 
~turgoon (Acipenser stu rio) •••••••.••.. 23R 78.71 21. 29 17. 96 1. 90 
Small-mouthed red-horse (Moxostoma 

velatnm) .......... . ................. ,258 78. 36 21.44 17.90 2.35 
Herring (Clupea harengus) . . . . . . . . . . . . 47 69. Oil 30. 97 18. 46 
.Alewife (Clupea vernalis).............. 5 75. 92 '.!4. 0~ 1H. liO 

Do .. ....................•.••....... 220 72. 96 27. 04 19. 54 
Do ..... (averageof2Apecimens) ...... 74.44 25.56 19.17 

11.01 
3. 82 
6.02 
4. 92 

Shad (Clupea sapiclisRima) . . . . . . . . . . . • . 6 69. 65 30.35 18. 25 10.80 
13.59 
10.08 
10.23 

Do ...... . ....... __ ................ . 10 65. 2:> 3-!. 75 19.68 
Do ................................. 32 70.75 29.25 17.83 
Do ................................. 212 71.04 28.9617.83 
Do ............... ____ .............. 221 71. 98 28. 02 19. 08 6. 51 

8. 08 
7. 03 
9. 47 

Do .............. . .........•........ 

1

245 72. 14 27. 86 18. 24 

Do ...•.. (llverng-e of 7 specimens).. . . . . 70. 6:l 29. 38 18. 56 
Do...... ...... . .. .......... .. 249

1

73.56 26.44 18.05 

Sme~0<?_s_~_e_r_~~~ -~~~~r-1~:~~~ : ::::::::::::: _ 2~~ ~~: ~~ ~~: ~! ~~: ~g ]. 94 1 1. 65 

Cisco (Core~onn~, Ap. tullibee or ar-

1. 79 
6.49 

Do .... . (a>erngnof2specimenH) . . , .... 79.16 20.84 17.37 
Whitefish (CorPgonus dupeiformis) . . . 18 I· 69.83 30.17 22. 06 

te<li?) ...... .. .. .............. 

1

111 76.15 23.85 19.12 3.48 
California salmon (Oncorhynchus chon- I 

icha) ................................. 27 62.68 37.32 16.96 19.25 
Do ............. .... .... . ........... 233 64.53 3-5.47 17.96 16.50 
Do ..... (avera~e of2 specimens) ...... 63. 61 36.39 17.46 17.87 

Salmon (Sahno salar) .. .. . . . .. • . .. .. • . . 14 67.15 32. 85 1!1.17 12.47 
Do . ............ .. ........ (female).. 77 63. 41 36. 59 20. u.J. 14. 99 
Do ......................... do ... 78 65.08 34.92 20.12 13.34 
Do ..................... .. ... do .... 279 61.37 38.63 24.23 13.04 
Do ......................... (male) .. 2~0 61. 03 38. 97 24. 45 13. 07 
Do ...... (anrage of 5 specimens). . 63. 61 36. 39 21. tiO 13. 38 

Spent salmon (Snlmo ~>alnr) .... (male).. 35 75.27 24. 73 19. 2-l 4. 37 
Do...... .. .. .. .. .. .. (female).. 36 78. 20 21. 80 17. 80 2. 83 
Do .. .. ... (a\' Prll:!ll of 2 specimens) ..... 76.74 23.26 18.52 3. 60 

Spent Jand-lockP<l ~almon (Salmo salar, 
· Mubsp. sebago) ........ . ...... (male).. 40 

Do .................. .. .. (female).. 41 
Do ... . . .. (average of 2 specimens) .. 

Lake trout (Sal\' elinuR nama-' cush) ••. . 17 
Do . .............. . ............... 255 
Do ... .. (averA liP of~ specimens) . 

Brook trout (Sah· elinu>~ f, utinnli;.) . .. .. 24-
Do .••..... . ... . . .. ........ .. .... 254 
Do. . .. . . . . .. .. .. . . . .. . . . .. .. .. .. . . .. 256 
Do ...... . (nvt-rage of:-! !<pecimens) . . 

Pike (Esox lucius) .. .. .. .. .. .. .. . .. .. . 98 
Pickerel (Esox retieulntu!'l) .. ........... 100 

Do......... ... .. .. . .. .. .. .......... 224 
Do ... (avPrago of~ Rpecimens) . . ... . 

Muskellunge (Esox nobilior) .. .. .. .. . . . 45 
Eel, salt-water (Anguilla. 1 usirata).... 4 

Do ........ .. .... .... ....... .. ...... 217 
Do . . .. .. . (avera go of 2 specimens) . . 

Mullet(Mugilalbula) .... . ............ 126 
Mackerel (Scomber scombru")..... .. . . . 8 

Do ............. .. .......•.•...••.. . 13 
Do ................. . ............... 30 
Do ................... . ........... . . 39 
Do ................................. 230 
Do ................................ 261 
Do ...... . (average of 6 specimens) . . 

Spanish mnekerel (Cybium mnculatum) 43 
Pompano (Trnchynotu~:~ carolinus) . . . . 234 

Do . . . . . . ............. _ . . . . . . . _ • 263 
Do ...... (avPrage of 2 specimens) ... , .. 

13luefish (Pomatomns saltatri.x:) .. . .. . • . 12 
]~utter-fish (Stromateus triacaJJthus) . .. 90 
Large-mouthed black bass (Micropterus 

77.88 
79.20 
78.54 
68.78 
69.50 
69.14 
77.54 
79.84 
75.78 
77. 72 
79.79 
79.84 
79.52 
79.68 
76.26 
69.80 
73.40 
71.60 
74.87 
78.67 
74.26 
74.14 
64.01 
73.68 
75.44 
73.37 
68.10 
67.3H 
78.18 
72.78 
78.46 
70.02 

22.12 
20.80 
21.46 
31.22 
30.50 
30.86 
22.46 
20.16 
24.22 
22.28 
:W.21 
20.16 
20.48 
20.32 
23.74 
30. 20 
26. fiO 
28.40 
25.13 
21.33 
25.74 
25.86 
35.99 
26.32 
24.56 
26.63 
31.90 
32.62 
21.82 
27.22 
21.54 
29.98 

16.84 •4. 01 
17.65 1.95 
17.24 2. 98 
17.32 12.55 
19.12 10.21 
18.22 11.38 
18.45 2. 61 
lB. 45 0. 75 
20.03 2. 94 
18.97 2. 10 
18.60 0. 58 
18.46 0. 52 
18.88 1 0. 49 
18.64 0.50 
19.63 2. 54 
18.95 10.34 
17.61 7.88 
18.28 9.11 
19.32 4. 64 
18.13 2. 20 
17.48 7.02 
17.57 6. 99 
18.21 16.30 
19.25 5.86 
19.07 4.21 
18.26 7. 09 
20.97 9. 43 
18. 15 13.51 
19.15 1. 64 
18.65 7. 57 
19.02 1. 25 
17.81 11.03 

salmoidt•s)................ .. . .. .. .. . 53 78. 61 21. 39 19. 24 0. 96 
Srnall-mouthedlJlack haes (Micropterus 

dolomieu) .. . .. .. .. . . .. .. .. .. . • • .. . • . 91 74. 82 25. 18 21. r;o 2. 44 
Yellow perch (Per<'a tlnvintili:<) ... . .... 1~7 80. 4::! 1!Ui7 17.88 / 0. 55 

Do .......................... . ... . .. :!08 7ll. 07 !ll. 9:-! 19. 47 1.1:? 
Do . • ..••. (average of 2 specimens) .. . . . . 79. 2f• :!0. 75 Hl. 68 0.!!3 

P.ct. 
1. 43 

1.19 
1. 50 
1. 46 
1. 48 
1. 47 
l. 30 
1.48 
I. 34 
. 90 

I. 53 
1. 54 
1. 36 
1.35 
2. 00 
1. 36 
1. 68 
l. 62 

1. 25 

1.11 
1. 01 
1. 06 
1. 21 
1. 56 
1. 46 
1.36 
1. 45 
1. 41 
1.12 
1.17 
1.14 

1. 27 
1. 20 
1. 24 
1.35 
1.17 
1. 26 
1. 42 
0. 96 
1. 25 
1. 21 
1. 03 
I. 24 
1.11 
1.18 
1. 57 
0. 91 
1.11 
1. 01 
1.17 
1. 00 
1. 24 
1. 30 
1.48 
1. 21 
1. 28 
1. 28 
1. 50 
0. 96 
1.03 
1. 00 
1. 27 
1.14 

1.19 

1. 24 
1.11 
l. :14 
1. 24 

I'. ct. !'. ct. 1'. ct. 
2. HO 18. 11 100. 15 

2. 88 17. 99 101'. 09 
3. 06 19. 12 100. M 
3. 04 t9. 00 100. 20 
3. Hi 19. 72 100. 18 
3.10 19.36 100. 19 
2. 98 18. 64 100. 39 
3. 18 19. 89 100. 21 
2. 89 18. 08 100. 25 
2. 92 Ill. 19 100. 36 
3. 21 20.10 100. 12 
2. 95 18. 40 100. 16 
2. 92 18. 27 100. 22 
3. 01 18. 83 100. 27 
2. 64 16. 52 100. 62 
2. 98 18. 65 J)9. 82 
2. 81 17.59 100.22 
3. 67 22.93 100. 87 

3. 08 19. 26 100. 14 

3. 26 1 ............ . 

2. 97 18. 56 I 00. 60 
3.12 ...... . ..... . 
3. 15 19. (j3 100.46 
3. 46 21. 66 101. 62 
3. 39 21. 19 101. 07 
3. !)5 24. 72 100. 49 
3. 96 24. 77 100. 32 
3. 5!) 22. 39 100. 79 
3. 06 19. 15 99. 91 
2.82 17.62 !19.82 
2. 94 18. 39 99. 87 

2. 59 
2. 76 
2. 68 
2. 82 
3.11 
2.97 
2. 98 
3. 01 
3.25 
3. 08 
2. 99 
2. 96 
3.01 
3. 00 
3. 22 
3. 08 
2.84 
2. 96 
3.12 
2. 92 
2.80 
2.!ll 
3. 05 
3.1~ 
3.11 
2.99 
3. 43 
2. 94 
3. 09 
3. 02 
3.11 
2.88 

3.11 

16.18 99.34 
17. 2-! 99.59 
16.71 99.47 
17. 62 lOU. 30 
19.42,100.30 
18. 52 100. 30 
18.60 100.17 
18. 81) 100. 35 
20. 30 1100. 27 
19. 23 I 00. 26 
18. 67 100. 07 
18. 43 100. 03 
19. 02 100.14 
1~. 73 100. 09 
20. 15 100.52 
19. 25 100. 30 
17. 75 100. 14 
18. 50 100. 22 
19. 48 100. 16 
18. 29 100. 16 
17.51 100.03 
18. 18 100. 61 
19. 08 100.87 
19. 50 100. 25 
19. 43 100. 36 
18. 66 100. 38 
21.45 100.48 
18. 35 100. 20 
19. 30 100. 15 
18. 83 100. 18 
19.41 1100.39 
17. 99 100. 18 

19. 44 100. 20 

3. 47 21. 71 100.21 
2.li5 17. 79 99.91 

~: ~~ I i~: ~~ ~~~- g~ 
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TABLE :>.- Com]JOsition of flesh of America11 fishes-Continued. 

Kinll offish. 

I 

P.ct. 
Wall-eyeu pike (Stizosteuion vitreum) . 52 79.74 
Gray pike (Stizostedion canadense) .... 257 80. 85 

Strilbe: -~~~~. ~~~-c_c_~~ ~~~~~~~~)-::::::::: 1 ~ I ~~: ~~ 

~~ : :::::: ~:: : : : :::: : ::: : :: : ::::: : : : ~!~ I ~~: ~~ 
Do . . . . . . . . . . . . . . . . . . . . . . . . ....•.. 260 76. 65 
Do ..•.... (average of6 specimen e).. . • . . 77.70 

White perch ( Roccus american us) . . . . . 44 1 75. 64 
Do ................................ 46 75.77 
Do ..... (average of 2 specimens).. . . . . 75. 71 

Sea bass (Centropristis atrarius) ....... 251 1 79. 32 
Grouper (Epinephelus morio) .......... 114 . 79.95 

Do . . . . .. . . .................. 271 78. 96 
Do ...... (avHage of 2 specimens).. . . . . 79. 45 

Red snapper (Lutjanufl blackfordi) . • . . 20 78. 22 
Do . ..... ........................... 26 77.34 
Do ................................. 242 79. 81 
Do ...... (avera:re of 3 specimens).. . . . . 78. 46 

Porgy (Diplodus argyrops)...... .... .. 15 79. 68 
Do ................................. 31 71.98 
Do . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 1262 73. 31 
Do ...... (avera:re of 3 specimens).. . . . . 74.99 

Shel'pshead (Diplodus probatocephalus) 48 72. 01 
Do . .. .. . . . .. . . . .................. 250 79. 08 
Do ...... (averageof2specimens) .. , .... 75.55 

Red bass (Schena ocellata) .•......... 270 81. 56 
KingfiHh (Menticirrus 11ebulosus) ... . .. 252 79. 21 
·weakfish (Cynoscion regale) ........... 273 78. 97 
Blackfish (Hiatula onitis) . . . • • . . • . . . . . . 38 76. 95 

Do ................................. 205 81. 36 
Do ..•..........•.••..•••......••... 244 79. 64 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269 78. 44 
Do .... _.(averageof4specimens) .. 

1 
.... 79.10 

Hake (Pbyms chuss) .................. . 113 83.11 
Cusk (Br<>smius brosme) ............... 110 82.01 

Had~~c~ _<~~~1~1-~ IT:~~~~~-~~~)-:::::::::::: I ~~ ~~: ~g 
Do .. .. .. . . . .. . .. .. • . .. .. . . . .. . .. . . 229 82. 56 
Do ........................ . ........ 259 n.87 
Do ...... (avemge of 5 specimens) .. 1... . 81. 69 

Cod (Gadus morrhua) . . .. . .. . .. .. .. . .. . 3

1

83.48 
Do .•.•••.....•.•...••..••........ . . 11 83.39 
Do ................................. 206 80. 71 
Do ................................. 228 83. 43 
Do . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 b2. 20 
Do ...... (average of 5 specimens).. .. .. 82. 64 

Ton:tcod (Gadus tom cod) . . .. . .. .. .... .. 99 8~. 55 
Pollock {Gaduf! vireos) ....... ·r-- ...... 81 76.02 
Halibut (Rippoglossus hippoglossus)... 1 79. 15 

Do...... ........................... 9 70.13 
Do . • • • . . . • • . . . . . . . . . ..•••......•.. 211 76. 97 
Do ...... (average of 3 specimens).. . • • . 75. 42 

Turbot (Platyeomatichthys hippoglos-
soides) . . . . . . . . . . . . . . • . • . . . • . . . . . . . . . . 49 71. 39 

Commonflounder(Paralichthysdentatns) 2 83.37 
Do ................................. 22 85.04 
Do ...... (average of 2 speciment~).. .. . . 84. 21 

Winter flounder (Pleuronectes ameri-
canut~) ................................ 253 84.35 

Lamprey eel (Petromyzon marinus) ~ .. 236 71.12 
Skate (Raia sp. 1J ...................... 247 82.15 

P," I p,, P.ct. 
20.26 18.42 0. 47 
19.15 17.26 0. 76 
20.98 18.26 1. 56 
20.37 16.87 2.14 
22.73 18.81 2. 81 
24.24 19.33 3. 64 
22.13 1!l. 81 2. 20 
23.35 17.82 4. 61 
22.30 18.31 2. 83 
24.36 17.63 5.62 
'l4.23 20.43 2. 52 
24.29 19.03 4.07 
20.68 18.75 0.49 
20.05 18.41 0. 48 
21.04 19.15 0. 75 
20.55 18 80 0. 60 
21.78 19.89 0. 62 
22.66 19.39 1. 94 
20.19 18.31 0. 54 
21.54 19.20 i: ~~ I 20.32 17.46 
28.02 18.81 7.86 1 
~6.69 19.29 6. 01 
25.01 18. 52 5.11 
27.99 20.17 6. 72 
20.92 18.93 0. 66 
24.45 19. 5l 3. 69 
18.44 16.68 0. 53 
20.79 18.66 0. 95 
21.03 17.45 2. 39 
23.05 18.96 2.81 
18.64 17.44 o. 55 
20.36 18.71 0.62 
21.56 18.76 1. 44 
20.90 18.47 1. 35 
16.89 15.24 0. 6i 
17.99 16.92 0.17 
19.70 18.38 0.17 
17.97 16.26 0.14 
17.44 15.94 o. 32 
18.13 16.75 0. 35 
18. 31 I 16.83 0. 25 
16. 52 I 14. 97 0. 28 
16.61 14.95 0.46 
19.29 17.59 0. 30 
16.57 15.26 0. 31 
17.80 16.08 0.51 
17.36 15.77 0. 36 
18.45 17.08 0. 38 
23.98 21.65 0. 78 
20.85 17.49 2.21 
29.87 18.16 10.57 
23.03 19.40 2. 75 
24.58 18.35 5.17 

28.61 12.92 14.41 
16.63 14.73 0.62 
14.96 12.90 0. 77 
15.79 13.82 0.69 

15.65 14.01 0.44 
28.88 14.93 13.29 
17.85 15.32 l. 39 

P.,t.

1 

P.<t. P.ct. P.ct. 
1. 37 2. 97 18.58 100.16 
1. 13 2. 86 17.88 100.62 
1.16 2. 99 18.69 100.43 
1. 36 2. 73 17.06 100.19 
1.11 I 3.04 18.97 100.16 
1. 27 3.13 19.54 100.21 
1. 12 3.04 18.97 100.16 
0. 92 2.88 17.98 100.16 
1.16 2.97 18.54 100.22 
1.11 2.87 17.95 100. 32 
1. 28 3.29 20. 58,100. 15 
1.19 ,3.08 19.27 100.24 
l. 44 3.17 19.84 101.09 
1.16 2. 98 18. 63 1100. 22 1. 14 3.17 19.81 100.66 
1.15 3.04 19. 25 100. 40 
1. 27 3. 23 20. 17 100. 28 
l. 33 3.16 19. 75 100. 36 
1. 34 3. 08 19.26 1100 95 
1. 31 3. 16 1 19. 73 100. 53 
1. 40 ~: ~~ }~: ~~ 1 1~~: ~~ I. 35 
1. 39 3.11 19. 43 100.14 
1. 38 2. 97 1 18. 58 100. 06 
1. 10 3. 33 20.82 '100. 65 
1. 33 3. 10 19. 36 100. 43 

1. 22 1 
~.22 21!.08 100.54 

1. 23 2. 70 16.88 100.20 
1.18 3. 03 18. 94 ,100. 28 
1.19 ~: ~~ I }~::~ 100.35 
1. 28 100.37 
o. 65 I 2.82 1 17.61 100.17 
1. 03 3. 03 18.91 100.20 
1. 36 1 3. 03 I 18.96 100.20 
1.08 2. 99 118. 71 100. " 
0.98 2. 46 15. 37 100. 13 
0. 90 2. 72 17.00 100.08 
1.15 ::!. 97 18. 58 100. 20 
1. 57 2. 65 16. 55 1100. 29 
1. 18 2.61 1 16.32 100.38 
1. 03 2.77 17.31 100. 56 
1. 23 ~:I~ I i~: !~ 100. 36 
1. 2'f 100. 52 
1. 26 2. 5/l 1 16.09 101.14 
1. 40 2. 93 18.32 100.73 
1. 00 2. 54 15.84 100.58 
1. 21 2,6!) 16.80 100. 72 
1. 23 2.54 16.51 100.74 
0.99 2. 7!i 17.24 100. 16 
1. 55 3.-!6 21.60 99.95 
1.15 2. 80 17.53 100.04 
1.14 2. 97 18.54 100.38 
0. 88 3.15 19.68 100.28 
1. 06 2. 97 18.58 100.23 

1. 28 2.36 11.75 101. 83 
1. 28 2.39 14.91 100.18 
1. 29 2.12 13.22 100.32 
1. 28 2.26 14.07 100.25 

1. 20 2.33 14.53 100.52 
0.66 2.40 14.98 100.05 
1.14 2. 91 18.17 102.85 
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TABLE 4.--Cornposition of water-free substance of flesh of American specimens of p1·eserved 
fish • 

..... 
~ ~ ..-,;:: ::3 0 "' ~ C' l. 

~E 0 <0 ]~ <O.;j 
Z.i X .... x ~ ai .. <l) <l.J • 

..:::l""' -ce z+ 't:l<l.J 

Kind of fi~h. ~-g z .., o ·~ ... 
::i ~.; ~"' ~tf) g~ 

..... <ll <ll ;.i c<lbll 
-~~ "§;a ~~ ~v :§ ~-S 

~"' I b 2 "'0+ ::::!i'>, 
0 e ,0,!:2 

~ &:; aS ... :;j~ 
~ ~ 0 p., 

- --- ------ - - --
DHIED. I J 

Per ct. Per ct. PeT ct. Per ct. Per ct. Per ct. 
"Desiccated cod, "e•aporated fisll '' (Ga<lus morrhua) .. 79 14.72 92.00 2. 24 U. 78 lO-t 02 87. 98 

SALTED. I I 
Mackerel(Scomberscomurus) ........................ 42 1 

SALTED AND ~RIED. I 
Cod (Gadus morrbua) ......... ------ ...•...•.......... 34 

Do ....... __ ............. ~- ....... __ ... .. .. . . .. .. .. 37 
Cod, boned (Gadus morrhua) ......................... 25 
Desiccated cod, boned and ground (Gallus morrhua) . . 80 

SALTJW, SMOKED, AND DRIED. 

IIadrlock(Gadus reglefinus) .......................... 88 
Halibut (Hippoglo~:;sus hoppoglossus). . ............... 28 

Do.................. . .......................... 218 
Herring (Clupea harengus) . . . . . .. . . . . . . . • • • . . . . . .. . .. 33 

CANNED. 

Mackerel (8comber scombrus) ........................ 94 
Salmon (Oncorhynchus chouicba) ....... ____ .. _....... 29 

Do ................................................ 96 
Do ................................................ 241 

Sardines (Clupea piJcbardus)" . . . .. .. .. .. .. . .. .. . .. .. . 87 
'.runny, "horse mackerel" (Orcynus secundi-dorsalis) 240 
Salt macke1el (Scomber scombrus) .................... 95 

Do ............................................... 219 
Smoked haddock (Gadus mglefinus) .................. 275 

I 

I 
5. 85 36.56 

8.58 53.63 
8. 91 55.69 

1~: 5~ I ~I:~~ 

13.58 84.88 
6. 04 37.75 
7. 04 44.00 
9. 03 56. 4<1 

9. 87 61.68 
9.87 61.69 
X.48 53.00 
7.34 45.88 
9.12 57.00 

12.72 79.50 
4. 68 29.25 
5. 08 31.75 

11.40 71.25 

39.08 22.76 98.40 38.16 

0.53 53.82 107.98 45.65 
0.94 52.43 109.06 46.63 
0. 71 50.72 108. 93 48.57 
5. 54 13.40 100.44 81.06 

0. 62 13. 10 98.60 86.28 
31.90 31.01 100.66 37.119 
27.61 28. '42 100. 03 43.97 
24.18 20.15 100.77 55.67 

27.28 10.17 99.13 62.55 
32.40 5. 24 99.33 62.36 
38.55 9. 34 100.89 52.11 
50.62 4.15 100. 65 45.23 
29.14 12.85 98.99 58.01 
14.84 6.19 100.53 78.97 
49.22 21.09 99.56 29.69 
44.05 24.53 100. 33 31.42 
7.18 23.14 101.57 69.68 

*This specime11 was said to be from France, and properly belongs with the European spe~imens 
beyond, bnt was analyzed and is inserted with the .American specimens. 
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TABLE G.-Composition of flesh of American specimens of p1·escrvecljish. 

----------- -----
I ""' I ..6 "'"" ~ 0 

0 

I 
~ "'QJ ~ ~ ..... ~ zg .... .a 
<I)~ 

0•'"' 1;.: X t-s '""' !;"; Kind of fish. QJ .. ·.-<p., _o g o·~ 

I 

~~ ;.>0 ~;: s.o . .s ~QJ ..: 
~~ <I) '"'"' ~-:-~ +- +- M 2 2S 2 ~ .0 ~ ~ .o.S>:l ..c:i .: 0 
0! 

~ ~ 
,........;.,~ ~ ~ ~ z .... 

~ -!1 !'« U1 p.. 
---- --- --------- - - -- -- -

DRIED. 

I 

Per ct I Per ct. I Per ct. Per ct. P.ct. Per ct. P.ct. Per ct. 
Desiccated cod, ''evaporated fish" I 

12.48. (Gadus morrhua). _ •. · •.. - ...... 7!) 15. 25 1 81. 87 74. 56 1. 90 5.41 2.88 77.97 
I 

SALTED. I 
1 22.06 

I 
Mac1•erel (Scorn ber scom brus) .... 42 4-2.1!) 47.21 22.59 2. 56 10.60 3. 38 21.14 

SALTED AND DRIED. 

Cod (Gallus morrhna.) ............ 34 53.62 2a. 01 I 21. 11 0. 25 1.ii9 23.37 3. 98 24.87 
Do ................. 37 53.54 23.75 21.67 0.44 1. 64 22.71 4.14 25.86 
Do. (average of 2 specimens) .. 

Cod, bonPd, "boneless codfish" 
......... 53. 58 I 23. 38 21.42 0. 34 1. 62 23.04 4. 06 25.37 

(Gadu~ morrhua) ....... 25 54.35 24.17 22.18 0 32 1. 67 21.48 4. 20 26.25 
Desiccatetl cod, boned and ground I 

(Gadus morrhua) ............... 80 11.65 81.75 71.62 4. 89 5. 24 6. 60 11.52 72.02 

SAT.TED, SMOKED, AND DRIED. 

IJaduock (Gadus ::egleflnus) ..... 8S 72.56 25.38 23.68 0.17 1. 53 2. 06 a.n 23.29 
Halibut (H. hippoglossus) ... _ .... 28 51.06 35.89 18.15 15.61 2.13 13.05 2. 96 18.49 

Do ...................... --- 218 47.70 3!). 43 23.00 14.44 1. 99 12.87 3. 68 23.01 
Uo . ('average of 2 speeimem;). 49.38 37.66 20.57 15.03 2. 06 12.96 3.32 20.75 

Herring (Clupea harengus) ....... 33 34.55 53.79 36.44 15.82 1. 53 11.66 5. 91 36.94 

CANNED. 

Mackerel (Scomber scomhrn~) .... 94 68.18 29.89 19.91 8. 68 1. 30 l. 93 3.14 19.63 
Salmon (Oncorhynchus chouicha). 29 65.86 :-13 61 21.29 11.06 1. 26 0.53 3. 37 21.06 

Do ............•............... 96 62.23 35.58 19.69 14.55 1. 34 2.19 3. 20 20.02 
Do ......•..................... 241 57.55 42.04 19.20 21.49 1. 35 0. 41 3.12 19.47 
Do (avArage of 3 specimens). ... 61.88 37.08 20.06 15.70 1. 32 1. 04 3. 23 20.18 

Sardines (Clupea pilch!ll'llu~) * ... 87 56.37 43.63 2:5.31 12.71 5. 61 ·····-· 3. 9X 24.87 
Tunny, "horse mackerel" (Or-

_cynus secundi-dorsali~l- ....... 240 72.74 27.26 21.52 4.05 1. 69 3.47 21.67 
Salt mackerel (Scorn ber scom uruH) 95 43.23 47.33 16.86 27.94 2. 53 I 9. 44 2. 66 16.60 

Do .......... .... ---·--- 219 43.62 45.22 17.71 24.84 2. 67 11.16 2. 86 17.90 
Do . (average of 2 sprcimens) ·--· 43.43 46.27 17.28 26.39 2. 60 10.30 2. 76 17.35 

Smoked haddock (Gac.Jns regie-
flnus) .•............... ------- ... 275 68.73 25.68 21.78 2. 25 1. 65 1 5. 59 3. 58 22.29 

*French. uut analyzed with American specimens. 

1 .. ~ 
·~ ~ 
QJ'H 

'""+ o~ 
~I(,) 

'"'"! 
+"" ~-< X 

~e 
~: 

P.ct 

103.4 

99.0 

103.7 
104. l 
103.9 

104.0 

100.4 

99.6 1 
4 
1 
8 
0 

100.3 
100.0 
100.1 
100. 5 

99.7 
99.7 

100.3 
100.2 
100.1 
99.5 

2 
i 
3 
7 
2 
6 

100.1 
99.7 

100.1 

5 
4 
!I 

99.9 

100.5 

t Cumpute1l by as><uming the ash to beat· the same ratio to albuminoids, etc. Fat as in the fresh 
fish, the excess of mineral matter being taken as salt. 
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'l'ABLE G. - Composition of water-free snbstance of flesh of specimens of ..dmerican fishes. 
P1·oxirnate ingredients as directly dcterm·ined. 

-~-- -

I 

..... rn..s 
~~ 

.... ...; 
0 .... o $ C) 

"'~ .s ~ 

0 ~~~ ~~~ ~ .... 
~ $ ~ zg S"'..., ~· ~..J 0 "' o'O 

e-.§ 
\ ~~ 

~8 
oo .... .... 

Kind of fish . <ll<l.>o ~~ P; "' .e:'«1~ "' 
,.q oo ~a-t -~ ~ "''"' ~~8 :a 

~~ eo~ 5~ 
~~.t ~ ~ 0 ...,_..., 

~ ~ w ..c:i .0 
~8g ..c~~ "Z ~ d :;j <JH> :::l ~ 0 

H C!l H F< 8 
- -- - - - - -- ~~- ~~-, ____ ----- - ---

Frmsu li'ISH. 
P.ct. P.ct. P.ct. P.ct. P. ct. P.ct. P.ct. 

Black bass (Micropterus salmoides) .••••••.•.. 53 10. 49* 9. 54 14.48' ............ 4.47 5. 57 - ·-··--Black fish (Riatula onitis) .................... 38 7. 46* ll. 32 15. 79* 51. oo• 12.20 5. 54 103.' 31 
Common flounder (Pamlichthys Uentatus) .... 22 12. 77t 6. 51 24. 07t ........... 5.18 8. 63 . ..... 
Haddock (Gad tiS reglefinus) ...•............... 21 6.18t 7. 89 16. 36t 65.06 0. 7!l 8. 72 104.99 
Herring (Clupea harengus) . ....•..••......... 47 4. 51* 5.23 9. 46* · · ----- 35.55 4. 83 -------MuskellungE; (Esox nobilior, ... ..•..••......... 45 9.55' 6.95 10. 20* 56. 71* 10.70 6. 63 100.74 
Ma0kerel (Scomber scombrus) ...... . ........ 30 8. 61* 7. 27 5. 74* 47. 37t 27. Oi 5. 02 101.05 
Spanish mackerel (Cybium ma.culatum) ...... 43 6. 96* a. 92 P. 22* ------- 29.56 4. 71 . ........... 
White perch (Roccus american us) ........... . 4t 6. 76* 7.35 13. 39* ------- 23.07 4.56 . .......... 

Do ........................................ 4G K ss• 9. 78 11. 04* 51. 47* 10.42 5. 27 96.86 
Do . ........... . (average of 2 specimens) .. 7.82' 8. 57 12. 22* .......... 16.75 4.~2 · ·-----rike perch (Stizostedion vitreum) . ......... 52 13. 14* 5.87 16. 98* 52.15* 2. 31 6. 75 97.20 

Porg.> (Diplodus argyrops) .................. 31 6. 35* 10.64 7. 41* 44.40t 28.04 4. 81 101.65 
Red snapper (Lutjauus blackfordi) .......... . 20 R 38t 7.30 L6. 83t 60.84 2. 85 5. 82 102.02 

Do . ........•......................•....... 26 8.1tit 8.12 12. 75t 56.09 8. 58 5. 86 99.56 
Do ............. (average of 2 specimens) .. R. 27t 7. 71 14. 79t 58.46 5. 72 5. 84 100.79 

California salmon (Oncorhynchus chouicha) .. 27 4. 85t 4.21 4. 74t 32.02 51.59 2. 98 100. 39 
Shad (Clupea sapidissima) . . ....... . ......... 32 6. 68• 6. 57 6. 03* 43. 60t 34.50 4. 58 102.56 
Sheepshead (Diplodus probatocephalus) ...... 48 5.11* 7.11 11. !-.18* -- ---· 24.02 3. 93 . ... -- J .. 

Smelt (Osmerus mordax} .. . ...... . ........... 23 16. 23t 3.02 25. 07t 37.50 9. 76 10.08 101.66 
Brook trout (Salvelinus fontinalis) . ... . .. . .... 24 11. 44t 8. 01 9.88t 55.74 It. 01 6. 33 10:1. 01 
Turbot (Platysomatichthys hippoglosoides) .. 49 7. 04 .. 0.42 12. 89* 28.14* 50.36 4. 47 103. 32 

SPENT FISH. 
I 

Salmon (Salmo salar) . .••........••... (male) . . 35 9.18.1 4.69 9. 60* 5~. 09* 17. !'6 4. 51 98. 79 
Do .................. . .......... (female). 36 6. 27*1 4. 59 13. 92* ·------ 12. 9ll 5.36 ............ 
Do ............. (average of 2 specimens) ...... 7. 73* 4. ti4 11.79 ........... 15. 32 4. 9i . ........... 

Land-locked salmon (Salmo !:!alar, subsp . se-
bago) ............................... (male) . . 40 9.18t 2.94 8. 88* ........... 18.12 5. 76 . ........... 

Land-locked salmon (Salmo salar, subsp. ,;e. 
Lago) ......................... .... (female).. 41 10. 56t 5.14 10. 58* ........... 9.36 5. 76 ------· Do ............. (average of 2 specimens) .. . ..... 9. 87t 4.04 9. 73* ·- ---- - 13.74 5. 70 ............ 

PRESERVED FISH. 

Salt mackerel (Scomber scombrus) ............ 42 6.17* 0. 50 2. 91 k 26. 81~ 39.08 22.76 98.23 
Salt cod (Uadus morrhua) .............. • ... ... . 34 3. 26*1 1. 07 10. 38* 32. 67* 0. 53 53.82 I lOl. 73 

Do .................... . ....... .' .......... 37 ~:~n 2.07 7. 28* 36. 92* 0. 94 52.43 102.14 
Do ..... . . . .. . . (average of 2 specimens) .. 1. 57 8. 83 34.80 0. 73 53.12 101.94 

Boned cod (Gadus morrhua) .......... . .. . .... 25 7. 01 t 1.84 6. 62t 32.81 0. 71 50.72 !-.19. 71 
Smoked balibut (Hippoglossus bippoglossus) . 2R 5. 60t 1. 51 3. 23* 26. 57t 31.90 31.01 t99. 82 
Smoked hening (Clupea barengus) .......... 33 13. 04*1 0. 48 7. 84* a3.14t 24.18 20.15 t98. 83 
Caune(l salmon (Oncorhynchus chouicha) ... . 29 14. 2lt . ...... 5. 27t 42.44t 32.4o I 5. 24 t99. 56 

~-

• Ash and fat free. t Ash-free. 
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TABLE 1.-C01nposition of flesh of specimeu8 of .J merictnt .fislws. l'ro.cimafc ingredients 
ali cli1·ectly clelcnnined. 

..... 
0 

0 
Zci 

OJ 

Kind of fish. h8 ........ 
oo 
..-OJ 
<liP. ...; 
... <11 

B 0 
.a "' <II 

~ ~ 

FHESII :FrSII. 
I'. ct. 

Black bass ( Micropterus salmoides) ........ - ~ 53 78. 61 
Blackfish (Hiatula onitis) .. .. .. . . .. .. .. .. .. . 38 76. 95 
Common fioundu (Paralichthys den tat us) . . 22 85. 04 
Haddock (Gadus reglefinusl.......... . . . . . . 21 82.03 
Herring(Clupeaharengus) . ... : ............. 47 69.03 
Muskellunge (Esox nouilior) .......... -.-- - ~ 45 76. 26 
Mackerel (Srom ber scorn brus) . . . . • . . . . . . . . . 30 74.14 
Spanish mackerel (Cybium maculatum)..... 43 68.10 
White perch (Roccus american us) . . . . . . . . . . 44 I 75. 64 

Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 75. 77 
Do ......... (average of 2 specimens).. . . . . 75. 71 

Pikeperch(Stizostedionvitreum) --------- 1 52 79.74 
Porgy (Diplodus argyropR)...... . .. .. .... .. 31 71.98 
Red snapper (Lutjanus blackfordi) . . . . . . . . . 20 78.22 

Do ................................... 26 77.34 
Do . ....... (average of 2 specimeno>t .. . . . . 77. 78 

California salmo~ (~n~orhynchus chouicba) · I ~~ 62. 68 
Shad (Clupea saprdrss1ma) ........... --- .... - ~ il:.. 70. 75 
Sheepsbead (Diplodus probatocephalus) . . . . 48 72.01 
Smelt(Osmerusmordax) ................. 23 80.16 
Brook trout (Salvelinus fontinalis) . _........ 2! 77.54 
Tnrhot (Platysomatichtbys hippoglossoides) 49 71. ~9 

SPEl\ 'r FisH. 

rn...: 
~~ ... ....; 

;..0 
~ 

Q 

S~._; ~~ .9 ...: 
<II ... 

~~<l) ~I!; ~....; ~ ~ so:>""" 8~ 8 ... ~ 00 ~ o:>o:>P on~ p., .;; ~ -Q 
OJ .a 

~a~ .t;; ~ :0 
~~~ §~~ :ao:> .El 
...,oo ~ ~ 2 .a-o~ 
~0 >=< :;j<!>o:> OJ 

>=< 
0: 

~ 0 H ~ 

P. ct. P. ct. I P. ct. 1'. ct.

1 

P. rt. 
2. 24* 2. 04 3. 10• .. .. .. . 0. !Hi 

i': ~~~ ~: ~~ ~: ~t; l . ~~~ ~~~ ~: ~i 
1. llt 1. 42 2. 9!t 11. 70 0. 14 
1.40* 1. 62 2. 93* . ----- . 11. 01 
2. 27" 1. 65 2. 40* 13. 46*' 3. 54 
2. 22* 1. 88 1. 48... 12. 25t 6. 99 
2. 22* 1. 25 2. 94*' ------- !J. 43 
1. 65* 1. 79 3. 27* .... -- .1 5. 62 
2. 22* 2. 37 2. 68* 12. 47' 2. 52 
1. 94* 2. 08 2. 98* --- .. -- 4. 07 
2. 6u* 1. 19 3. 44k 10. 57* o. 47 
1. 78* 2. 98 2. 07* 12. 44t 7. 86 
1. 8lt 1. 59 3. 65t 13. 25 I o. 62 
1. 85t 1. 84 2. 891 12. 71 .:.. 94 
1. 83t 1. 72 3. 27t 12. 98 1. 2H 
1. Sit 1. 57 1. 77t 11.95 19.25 
1. 92~ 1. 92 1. 93* 12. 74t I 0. O!l 
1. 44* l. 99 3. 36* ------. 6. 72 
3. 22t 0. 60 4. 97t 7. 44 1. 94 
2. 57t 1. 80 2. 22t 12. 52 2. 61 
2. 01* 0.12 3. 69* K 05* 14. 41 

Salmon (Salmo salar) ................ (male) .. j 35 1 75. 27 1 2. 27* 1.16 
Do ......... . ................ (female).. :l6 78. 20 1. 37* 1. 00 
Do ......... (average of 2 specimens).. .. .. 76. 74 1. 82 I 1. 08 

Land-locked salmon (salmo salar, subsp. se- 1 

u::jl3:13: 
2. 71 -------

l.ll7J ....... 
2. 20* . --- -- -
2.09* ...... -

4.;:;7 
2. 83 
3.60 

4. 01 
1. 95 
2. 98 

bago) ...... _ ..................... . (male).. 40 77.88 2. 03tl 0. 6.3 
Do . . .. . .............. .. ..... (female).. 41 79. 20 2. 20t 1. 07 
Do ... ....... (averageof2specimeits) .. .. .. 

1
78. 54 2.1lt 0.0:6 

PRESERVED FISH 

Salt mackerel (Scomber scombrus) .......... 42 42.19 3. 57* 0. 29 1. 68" 15. 49*122. 59 
Salt cod (Gadus moiThual ................... 34 53.62 1. 51* 0. 50 4. 79* 15.15* 0. 25 

Do .................................... 37 53.54 1.16* 0. 96 3. 38* 17. 17* 0. 44 
Do .......... (average of 2 specimens) .. 53.58 1. 34 0. 73 4.08 16.16 0. 35 

Bonecl cod (Gadus morrbua) ................ 25 54.35 3. 20t 0. 84 3. 02t 14.98 0. 32 
Smoked halibut (Hippoglossus hippoglossus) 28 57.06 2. 74t o. 74 1. 58* 13. 011 15.61 
Smoked herring (Clupea harengus) .......... 33 34.55 8. 53* 0. 32 5.13* 21. 69t 15. R2 
Canned salmon (Oncorhynchus chouicha) .... 29 65.86 4. 85t ....... 1. 801 1~.49t 11.06 

*Ash and fat fre(l . rAsh free. 

.. 

~ 3 
~ 0 

E-1 

l'.ct. P. ct. 
l. 19 
1. 28 100. 77 
1. 29 
1. 57 100.91 
l.50 
1. 57 100. 15 
1. 30 100.26 
1. 50 
1.11 
1. 28 99. 31 
1. 20 
1. 37 99. 4! 

}: ~~ l i~~: !~ 
1. 33 99. 90 
1. 30 100.15 
1. 1l 100,14 
1. 34 100. 6H 
1.10 
2. 00 100.33 
1. 42 100.68 
1. 28 100. 95 

1. 12 99.71 
1.17 
1.15 

1. 27 
1. 20 
1. 24 

13. 16 98.97 
24.96 100. 78 
24.35 101.00 
24.65 100. 8!1 
23.15 99.1-l6 
15.18 99.92 
13. 19 99.23 

1. 79 99. 85 
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TABLE 8.-Percentages of phosphoric acid, sulphuric acid, and chlorine in flesn of speci­
mens of A11terican fishes. 

Kind of fish. 

I • I 
§ In water-free substance. ! In fresh substance. 
s 

·03 Pbo~l!horic l~ulph_u- -- Phos~hori~ I ~ulph_u----
~ ac1d. rw amd. amrl. l'JC amd. 

1'.+-j m'Q oo.;,~ ~Joc--:-~ 
o cO co Cil ;, ~ .;, cO :::0 Cil • Cil • 

0 ~~ ~~ ~0 ~0 ~~ j ~::.; ~0 ~0 
z • .g_~ ~~ _g~ ,g~ ~~ ~~ _g~ ]~ 
~ ]-g ~~ ~~ ~~ Q) lal ]] ~~ -t~ Q) i 
l.: :::>.. ~ ;:l. «< rn 2 "'~ l'l Po~ Po«< "' 2 rn 2 l'l 
o et-a 1 c:~ ~.:! c;~ j ca= ~t; ~~ ~~ ] 
~ o3 1 o.-8 o g ~ e ..0 o~ ~~ o gog ~ 
~ H~ ~ ~~ ~ H b H~ Ho H E-1 6 

- ---F-RE-SH_F_I-SH·-. ----I ----~- --
P. ct. P. ct. P.ctl P.ct P. ct. P. ct. P. ct. P.ct P.ct P. ct . 

.Alewife (Clupea vernalis) ...•••.....••.•.•. 5 2.06 2.76 .... 

1 

.... ---~- 0.50 0.67 .••.......•• 
Black bass (Micropterus salmoides)........ 53 2. 04 2. 73 4. 14 4. 97 . . • . . 0. 44 0. 59 0. 89 1. 07 ..•.. 

Stribe: -~~~~ _<~~~~~-s- ~i-~~~~~~~:::::::::::::: 1~ ~: ~~ ~: ~~ 2." 28'2." 73 ::::: ~: ~! ~: i~ o." 46 o." 55 : ~::: 
Do . ....••... (average of 2 specimens).. 38 22 .. 3244 33 .. 10311·.·9·7·12·.·3·6· ·l·.·o· 3- 00 .. 4582 00 .. 6740 0·.·4·6- 0-.·5·5· ·o·.·.~-~ Bla,ckfish IHiatula onitis) . . . . . . . . . . • . . . . . . . _., 

Bluefish (Pomatomus saltatrix) . . . . • . . . . . . . 12 2. 93 3. 92 . • • . . . . . . . . . . 0. 63 0. 84 .....••...... 
Cod (Gadus morrhua) . . . • . . . . • . • • . • . . . . . • • . 3 2. 19 2. 93 . . . . . . • . . . . . . 0. 36 0. 48 .........••.• 

Do .......•.•............................ 11 3.18 4.26 ......... . ... 0.53 0.71 .....•....••. 
Do ...••..... (avera.geof2specimens) ...... 2.69 3.60 .........••.. 0.45 0.60---· j· -······-

Eel,salt-wat~=.r(Anguillarof<trata) ......... 4 1.70 2.28 ..•.......•.. 0.51 0.68---· ........ . 
Flounder (Paralichthys dentatus) . . . . . . . . . . 2 1. 86 • 2. 49 2. 23 2. 68 • • . . . 0. 31 0. 41 0. 3R

1
0. 46 ..••• 

Do .••••........•..........••••••.•....•. 22 2.70 3.623.103.72 •.••. 0.40 0.540.46
1
0.55 .•... 

Do ........ (average of 2 specimens).. . ·[ 2. 28 3. 06 2. 67 3, 20 . • • . . 0. 36 0. 48 0. 42

1

0. 50 ....• 
Hadrlock(Gadusreglefinus) .......•........ 16 2.43 3.26 ......•...... 0.48 0.64---- · ·--·-··· 

Do . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2. 54 3. 40 2. 26 2. 71 . • • . . 0. 45 0. 60 0. 40 0. 48 ..•.. 
Do . . . . .... (average of 2 specimens).. . . . . 2. 49 3. 34 . . . . . _ ... ·_. 0. 47 0. 6;3 .. . ........ . 

Halibut (Hippop;lossus hippoglossus) . . . . . . 1 2.11 2. 83 2. 112.53 . . • . . 0. 44 0. 59 0. 44 0. 53 ..•.• 
Do ..................................... 9 1.51 2.02 ............. 0.43 0.58 ............ . 
Do .......... (average of 2specimens) ...... 1.81 2.43 ...........•. 0.44 0.59 ........... . 

Hf'rring(Clupeaharengus) ........••••..... 47 1.77 2.371.772.12 .•... 0.55 0.740.550.66 .... . 
Muskellunge (Esox nobilior) . . .. . . . . . • • .. .. 45 2. 21 2. 96 1. 55 1. 86..... 0. 52 0. 70 0. 37 O. 44 .••.• 
Mackerel(Scomberscombrus) ............. 8 2.26 3.03 ..........•.. 0.47 0.63 .•........... 

Do ... _ .........••....•.•...•...•...... _ . 13 :!. 43 3. 26 . . . . . . . . . . . 0. 63 0. 84 . . . . . . . . . ... . 
Do ...................................... 30 2.16 2.891.682.02 ..... 0.56 0.750.410.52 .... . 
Do--· --· ···--·······-·····--····---·-·· 39 1.60 2.141.421.70 0.68 0.5S 0.780.510.61 0.24 
Do .......... (averageof4specimens) ...... 2.11 2.831.551.86 .... 0.56 0.750.470.56 .•... 

~panish mackerel (Cybinm mac11latum).... 43 1. 88 2. 5~ l. 81 2.17 _ ... -~ 0. 60 0. 80 0. 58 0. 70 .... . 
White perch (Roccus american us)......... . 44 1. 46 1. 96 2. 54 3. Of> •• _.. 0. 36 o. 48 0. 62 0. 74 . _ .. . 

Do .....••.................•........... _. 46 2.13 2. 85 2. 80 3. 36 . . . . . 0. 52 0. 70 0. 68 0. 82 •.••. 
Do .......... (average of 2 specimens).. . . . . 1. 79 2. 40 2. 67 3. 20 . • • . . 0. 44 0. 59 0. 65 0. 78 .... . 

Pike perc a (Stizostedion -vitreum).......... 52 2. 24 3. 00 4. 43 5. 3:l . . . . . 0. 45 0. 60 0. 90 1. 08 ..•.. 
Por~ry (Diplodus argyrops)................. 15 3. 04 4. 07 . . . . . . . . . . . . 0. 62 0. 83 ............ . 

Do ..................................... 31 1.98 2.651.842.21. .... 0.56 0.750.520.62 .... . 
Do .......... (average of 2 specimens).. . . . . 2. 51 3. 36 . . . . • • . . . • .. 0. 59 0. 79 ............ . 

Red-snapper (Lutjanus blackfordi) .....•... 20 2.15 2.882.192.63 ..... 0.47 0.630.470.56 .••.. 
Do .................................... 26 2.10 2.812.062.47 ..... 0.48 0.640.460.55 .... . 
Do ...•....•. (average of 2 specimens).. . . .. 2.13 2. 85 2.13 2. 56..... 0. 47 0. 63 0. 47 0. 56 ....• 

Salmon (Salmo salar)...... .. .•..... _. _ .. _. 14 1. 79 2. 40 ............ _ 0. 59 0. 79 .• _ ......... . 
California salmon (Oncorhynchus chouicha) 27 1. 86 2. 49 1. 14 1. 37 . . . . . 0. 69 0. 92 0. 43 0. 52 .... . 
::Jpent salmon (Salmo salar) ......... (male).. 35 1. 89 2. 53 1. 58 1. 90 0. 74 0. 47 0. 63 0. 39!0. 47 0. 18 

Do ........................... (female) •. 36 2.20 2.951.451.74 G.85 0.48 0.64
1

0.320.38 0.18 
.Do .....•.... (average of 2 specimens).. . • . . 2. 05 2. 75 1. 52 1. 82 0. 80 0. 48 0. 64

1

0. 36 0. 43 0. 18 
Spent salmon, land-locked (Salmo salar, 

subsp. sebago.) .................. (male).. 40 2. 31 3.10 l. 77 2. 12 0. 95 0. 51 0. 68 0. 39 0. 47 0. 21 
Do ............................ (female) .. 41 2.43 3.261.982.38 0.93 0.51 0.680.410.4\10.19 
Do .......•.. (average of2 specimens).. . . . . 2. 37 3.18 1. 88 2. 26 0. 94 0. 51 0. 68

1

0.40 0. 48 0. 20 
Shad (Clupeasapidissima) .................. 10 1.94 2.60 ............. 0.67 0.90 ....... . 

~~ ~ ~ ~:: ~: ~ ~: (~~~~~g~ 'c;i 2 ·;p~~i;;~~~): .. ~~- ~: ~~ ~: :~ ~~~~ 2'. ~4 -~-- :~ ~: ~~ ~: ~~ ~ ~-- ~~ ~-- ~~ . ~-- ~~ 
Sbeepshead (Diplodns probatocephalus) ... 48 1. 62 2.17 1. 712.05..... 0. 45 0. 60 0. 48 9. 58 ..•.. 
Smelt(Osmerusmordax) ................... 23 4.10 5.492.792.35 ..•.. 0.81 1.080.550.66 ..•.. 
'l'urbot,(PlatysomatichtbyR bippoglossoides) 4!l 1. 66 2. 22 1. 12 L 34 . _... 0. 48 0. 64 0. 32 0. 68 .. _ .. 
Lake trout (Salvelinus nama) cush) ........ 17 l.llO 2.411. 94 2.il3. .... 0. 56 0. 75 0. 62 0. 74 ....• 
Brook trout (Salvelinus fontinalis) . . . . . . . . . 24 2. 72 3. 64 2. 13 2. 56 . . . . . 0. 61 0. ~2 0. 48 0. 58 .... . 
Whitefish (Coregonus clupeiformis).. •• . . . . 18 2. 35 3.15 1. 36 1. 63 . . • . . 0. 7l 0. 95 0. 41 0. 49 . _ .. . 

PRESERVED :FISH. 

Salt mackerel (Scomber scombrus) ......... 42 
};alt cod (Gadus morrhua).................. 34 

Do-·--·······----··-·-······-···· ...... 37 
Do .......... (average of 2 specimens) ..... . 

Boned cod (Gadus morrhua)............. . . . 25 
!':lmoked halibut (H. hippoglossus, .... .... . 28 
Smoked herring (Clupea harengns} ........ 33 
C:tllfH:'(l salmon (Oncorhynchus chouicha) .. 29 

• . I 

0.61 
0. 61 
0.48 
0. 55 
0. 79 
0. 95 
1. 28 
1. 77 

0. 82 1. 06 1. 27 - - - . -
0. 82 1. 56 1. 87 25. 66 
0. 6tll. 6111.93125.71 

~: ~N: ~~ ~: ~~ ~:: ~~ 
1. 27 0. 891.07 17.69 
1. 721. 89 2. 27 11. 01 
2. 3711. 27:1. 521 .. -- -

0. 35 
0. 28 

0. 221 0. 25 
0. 36 

0. 461 0. 8-1 
0. 60 

0. 47 0. 61 0. 73 - .. -. 
0. 37 o. 72 0. 86 11. 90 
0. 29 0. 7510. 90,11. 94 
0. 34 0. 74 o. 89,11. 92 
0. 48 0. 68 o. 82 11. 19 
0. 62 0. 44 0. 531 8. 66 
1. 12 1. 2411. 491 7. 21 
o. 80 o. 43r 52

1 
.. __ _ 
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TABLE 9.-Composition of A1nerican fishes. Specintens as 1·eceived j01· analysis, includ­
ing both flesh (edible portion) and 1'efus~. 

g 

-------------- ------
In whole or dr~>ssed fish as taken for 

analysis. 

.§ ~- Edible portion. 
Q r.l --- -·-

~ $ ~ ~. Nutrients. 

~ rtJQ ~ ~. 
0 ]ai_ ; $'00 ~. ~ 

i ~~ i 1111 ~ 
:Names of fish and portions analyzed. 

• 
~ ~ ~ ~ ~e s~ a, ~ 
~ ~ ~ ~ ~ ~~ ~. ~ 

:FRESH FISH. ~~-------- ------ ----~~ 

Stb~!f;~~- ~~-~i~~~~~~ _s_t~~i~!: ~~~:~~~- ~~-~~~~~i_o_r_ ~-~~~ ~~- .238 li.cl. {5.c~. f~/!· ls.c~. l5.c!. Pi.c~. ~-.c2 
Small-mouthad red-horse (Moxostoma velatum), en-

trails removed ...................................... . 258 52.5 47.5 37.3 10.2 8.5 1.1 0.6 
Rerri!l_g- (Clupea hareng;us), whole ..................... 1 47 46. 0 54. 0 37.3 16.7 10.0 5. 9 0. 8 
Alewife ( Clupea vernahs), whole...................... 5 49. 5 50.5 38. 3 12.2 9. 5 l. 9 0. 8 

Do .... . ................................... : ........ 

1
~20 49.4 50.6 36.9 13.7 9.9 3.0 0.8 

Do .................... (avllrage of 2 spemwetls) ...... 49.5 50.5 37.5 13. 0 9. 7 2. 5 0. 8 
Shad (Clupea sapidissimfi), whole ..................... · 6 49. 3 50. 7 35. 3 15. 4 9. 2 5. 5 0. 7 

Do ................................................. 10 46.4 53.6 35.0 18.6 10.5 7.3 0.8 
Do . ................................................ 32 45.9 54.1 38.3 15.8 9.6 5.5 1 0.7 
Do ......................... . ....................... 212 4<l. 4 55.6 39. 5 16.1 9. 9 5. 7 0. 5 
Do ................................................. 221 53.2 46.8 33.7 13.1 9.3 3.1 0.7 
Do ................................................. 245 52.7 47.3 34.1 13.2 8.6 3.H 0.8 
Do ........................ ............ ............. 249 58.8 41.2 30.3 10.9 7.4 2.!1 0.6 
Do ..•..........••...•. (maximum of7 specimens). _I_ ••• 58.8 55. 6 39.5 18.6 10. 5 7. 3 0. 8 
Do .............. ...... (minimumof7specimens) .. , ... 44.4 41.2 30.3 10.9 7.4 2.9 0.6 
Do ..................... _ (average of 7 specimens) ...... 50. 1 49. 9 35.2 14.7 9. 2 4. 8 0. 7 

Smelt (Osmerus mordax), whole .. .. .. . .. .. . .. .. .. .. . .. 23 34. 8 65. 2 52. 3 12. 9 10.4 1. 2 1. 3 
Do ................................................. 207 49.0 51.0 39.9 11.1 9.6 0.8 0.7 
Do............ .. .. .. .. (average of 2 specimens).. .. .. 41. 9 !>8. 1 46. 1 12. 0 10. 0 1. o 1. 0 

WhitefiRh (Coregonus clnpeiformis); whole .. .. .. . . .. . 18 53.5 46. 5 32. 5 14. 0 10.3 3. 0 0. 7 
Ci"co (Coregonus, sp. tullibee or artedi 1), whole ...... 111 42.7 57.3 43. 6 13. 7 11.0 2. 0 0. 7 
California salmon (Oncorhynchus chouicha), sections 

of anterior part of body...... . . . . . . . . . . . . . . . . . . . . . . . . 27 0. 0 100. 0 62. 7 
Do ..•••.......•............................•....... 233 10.3 89.7 57.9 
Do ...................... (avf'mge of 2 specimens).. .. .. 5. 2 94. 8 60. 3 

Salmon (Salmo salar), female, whole................... 77 33. 5 66. 5 42 .. 2 
Do.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 30. 8 69. 2 45. 0 
Do ................................................ ?.79 37.5 62.5 38.3 

Salmon (Salmo salar), male, whole ........... _.: ....... ?.80 39.5 60.5 36.9 
Do .................... (maximum of4speciwens) .. ~ ---- 39.5 69.2 45.0 
Do ................... . (minimumot:4spec!mens) ...... 3

3
0
5 

.. 8
3 

60.2 
4
36
0

._9
6 . Do ...................... (average ot 4 spemmens).. .... 64.7 

Salmon (Salmo sa.lar), en trail~> removed................ 14 23. 8 76. 2 51. 2 
Lake trout, "Mackinaw· trout" (:::ialvelinus namay-

cush), whole ........................................ 17 56.3 43.7 30.0 
Lake trout, "Mackinaw trout" (Salvelinus namay-

eush), entrails removed .............................. 255 35. 2 64. 8 45. 0 
.Brook trout (Salvelinus fontinalis), whole, cultivated.. 24 50.1 49. 9 38. 7 

Do .................. ~ .............................. 254 45.2 54.8 43.8 
Do .....•....•.•.................................... 256 49. 1 50. 9 38. 6 
Do ...................... (average of 3 specimens).. .. . . 48. 1 51. 9 40. 4 

Pickerel (Esox reticulatus), whole ..................... 100 45.4 54.6 43. 6 
Do ................................................ 224 48.7 51.3 40.8 
Do ...................... (average of 2 specimens).. .. .. 47.1 52. 9 42. 2 

Pike (Esox lucius), whole . .. .. .. . .. .. .. .. . .. .. .. .. .. . . 98 42. 7 57. 3 45. 7 
Muskellunge (Esoxnobilior), whole ................... 45 49.2 50.8 38.7 
Eel, salt-watet• (Anguilla rostrat.a), skin, head, and en-

trails removed....................................... 4 
Do...................... . ....................... 217 
Do ...................... (average of 2 specimens) .... .. 

Mullet CM.ugil albula), whole .. .. .. . .................. 126 
Mackerel (Scomberscombrus), whole.................. 8 

Do ................ , ................................ 13 
Do................................................. 30 
Do ................................•................ 39 
l)o _ . .. .. . . . .. .. .. . .. . .. .. .. .. .. . . ................ 261 
])o ................... (rnaximum of5 specimens) .... .. 
Do .................... (minimum ot 5 specimens) .. . .. . 
Do ...................... (average of 5 specimens) .... .. 

Mackerel (Scomber scombrus), entrails rm11oved ....... 230 
Spanish ~»~ckerel (Cyqi"qm maculatllm), whole........ '!3 

21.4 78.6 
19. 0 81. 0 
20.2 79.8 
57.9 42. 1 
38.3 61.7 
51.8 48.2 
48.9 51.1 
33.8 66.2 
5.0. 4 49.6 
57.9 66.2 
33.8 48. 2 
44.6 55.4 
40. 7 59.3 
34;. 6 . 65.4 

54.9 
59.4 
57.2 
31.5 
48.5 
35.8 
37.9 
42.4 
37.4 
48.5 
35.8 
40.4 
43.7 
44.5 

37. 3 17.0 
31.8 16.1 
34.5 16.5 
24. 3 13. 3 
24.2 13.9 
24.2 15.2 
23.6 14.8 
24.3 15.2 
23. 6 13.3 
24. 1 14. 3 
25.0 14.6 

13. 1 I 1.1 
! 

19. 8 12.4 
1].. 2 9. 2 
11.0 10.1 
12.3 10.2 
11.5 9. 8 
11.0 10.0 
10. 5 9. 7 
10.7 9. 8 
11. 6 10. 7 
12. 1 10. 0 

23.7 
21.6 
22.6 
10.6 
13.2 
12.4 
13.2 
23.8 
12.2 
23.8 
12.2 
15.0 
15.6 
20.9 

14.9 
14.3 
14.6 
8.1 

11.2 
8.4 
8.9 

12.1 
9. 5 

12. 1 
8. 4 

10.0 
11.4 
!3. 7 

19.2 
14.8 
17.0 
10.0 

9. 3 
8.1 
7.!) 

10. () 
7. 9 
8. 8 
9. 5 

5.4 

1.1 
0.9 
1. 0 
1. 0 
1. 0 
0.9 
0. 9 
1.0 
0.9 
1.0 
0.9 

0.6 

6. 6 0.8 
1. 3 0. 7 
0. 4 0. 5 
1. 5 I o.6 
1. 1 0. 6 
o. 3 1 o. 7 
0. 2 0. 6 
0. 2 0. 7 
0. :! 0. 6 
1. 3 0. 8 

8.1 
6. 4 
7. 2 
2. 0 
1. 4 
3.4 
3. 6 

10.7 
2.1 

10.7 
1. 4 
4. 3 
3. 5 
6.~ 

0. 7 
0. 9 
0. 8 
0.5 
0. 6 
0.6 
0. 7 
1.0 
0. 6 
1.0 
0. 6 
0. 7 
0. 7 
1.0. 
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TABLE 9.-Cornposition of American fishes. Specimens as 1·eceived fo1' analysis, includ­
ing both flesh (edible pm·tion) and refuse-Continued. 

-----------------------;--,-- ---------- -----
In whole or dresserl fish as taken for 

analysis. 

Edible portion. 

Names of fish and portions analyzed. 
~ I 

~ Nutrie~ 

$~ ~ ~ 
if~ -....:. ctl 

~-~ ~ ~ ~ 
~~ g ~ 8 
~e ·s~ ~ 
d _g;a ~ ~ 
~ :;] ~ ~ 

}'H)!:SH FISII-Continned. 

---~-----

P. ct. P. ct. j P. ct. P. ct. P. ct. P. ct. P.c. 
Pompano (Trach.vnotus carolinus), whole.----- ••.... _. 234 42. 4 fi7. 6 38. 8 18. 8 10. 5 7. 8 0. 5 

Do ................................................. 263 48.6 51. 4 40. 2 11.2 9.!) 0. 8 0. 5 
Do ...................... (average of 2 specimens) .. 45. 5 5i. 5 39. 5 15. 0 10. 2 4. 3 o. 5 

Bluefish {Poma~omus saltatrix), entrails removed ..... ·. 12 48.6 al.4 40.3 11.1 9.8 o.6 o.7 
Butter-fish (Stromateus triacauthus), whole ...... . . . !)0 42.8 57.2 40.1 17.1 10.2 6.3 0.6 
Lar_ge-ououthell black bass (Micropterus salmoides), 

whole...... .. .................................... 53 56.0 44.0 34.6 
Small-mouthed black bass (Micropterus dolomieu), 

whole .............................................. !ll 53.fi 46.4 34.7 
Yelbw perch (Perea fiotviatilis), whole ............... 127 62.7 37.3 30.0 
Yellow perch (Perea fiuviatilis), head, entrails, fins, 

and tail removed .. .. .. .. .. .. .. . .. . . .. . .. .. ........ 208 35. l 64. 9 50. 7 
Wall-eyed pike (Stizostedion vitreum), whole • . . . . . . . 52 57.2 42.8 34.1 
Gray pike (Stizosteflion canadense;, whole ............. 257 63. 2 36. 8 29. 7 
Striped bass ( Roccus lineatus), whole .. . . • • • . . . . . . . . . . 7 56. 7 43. 3 34. 2 

Do ................................................. 19 5fi.9 43.1 il4.4 
Do ................................................. 2:!f> 48.R 51.4 39.7 
Do ...•...•. --. . . . • • • . . . • . . . . . . . . . • . . . . . . . . . . . . . . . 237 57. l 42. 9 3<!. 5 
Do. . . . • • . . • • • • • . • • • • • . . . . . . . . . . . . . . . • • • . . . . . . . . . . . 24$ 55. 4 44. 6 34. 7 
Do .................... (maximumof5specimens) .. 57.1 51.4 39.7 
Do .................... (minimum of 5 SJJecimens).. 4R.Ii 42. 9 32.5 
Do ..................... (average of 5 specimens).. M. 9 45. 1 35.1 

Striped bass (Roccns lineatus), en trail>~ removed ...... 260 51.2 4R. 8 37.4 
"White perch (Ruccus american us), whole ............. 44 63.2 36. 8 27.8 

Do ................................................ 4ll 61.8 38.2 28.9 
Do .... . ........... . .... (:werage of 2 specimens).. 62.5 37.5 28.4 

Sea bass (Centroprh!tri~ atrarins). whole .............. 251 56. 1 43.9 34. 8 
Red grouper (Epinephelu>~ morio), entrails removed... 55.8 44.2 35.3 

Do . .............................................. 271 55.9 44.1 3!. 8 
Do......... . . .. .. . (;~verage of 2 <>pecimen!l).. 55.!) 44. 1 35. 0 

Red snapper (Lutjanus blackfordi): 
\Vhole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . 20 
Eut.railsremoverl .. . ............ .................. 26 
En trail>~ and gills removed .. . .. .. . . ............. 2!2 
Drcsf!ed. . . . . . ..... (average of 2 specimens) .. 

Por_gy (Diplodus argyrops), whole..................... 15 
Do ................•.•..... ······ · ····----- ...... 31 
Do .•• -- •... -.- .• --.. . . . . . . . . . . . . ........ -. . . . . .. ·262 
Do ................... (maximum of 3 specimens) .. 
Do .................... (minimum of 3 specimens) .. 
Do .. . .. . .. .. .. . .. .. . (average of 3 specimt>ns) .. 

Sheepsbead (Diplodus probatocephalu~;), entrails re-
moveol .............................................. 48 

Retl~~s~· is~i~~~ -~~~~i~t~): -~h·~~~-:::::::: :~::::: ::::::J~~~ 
Kiugfish (Menticirrus nelmlosus), wlwle .............. 252 
Weakfish (C.vnosion regale), whole .................... !273 
Blackfish ( Hiatttla onitis): i 

40.0 60.0 
52.5 47.5 
45. ~ 5i. 7 
48. f) 51.1 
65. l 1 34.9 
57.:3 42.7 
57.6 42.4 
6.'i.1 42.7 
57.:-1 34.!) 
60.0 40.0 

46.9 
36.8 
43.7 
40.3 
27.8 
30. 7 
31.1 
31.1 
27.8 
29.9 

!)6. 5 43.5 31. 3 
. 66. 0 34. 0 26. 9 
63. 5 36. 5 29. 8 
56. 6 43. 4 34. 4 
51. 9 48. 1 38. 0 

\Vbole . . . . . . . . . . . . . • . . . . . . . . . . . • . . . • • . • • • . . • . . . . • . . 38 56. 2 43. R 33. 7 
Do ............••.........•....••...•...•.•.•.. 205 64. 1 35. 9 29. 2 

Entrails removed .................................. 244 57.8 42.2 33.5 
Do ..........•..•...•..........•................ 269 1 1i3. 6 46. 4 36. 4 

Whole . . ... . ............ (average of 2 specimens).. .. .. 60. l 39. 9 31. 5 
Dressed.... . . . . . . ... (average of 2 specimens).. . . . . 55. 7 44. 3 35. 0 

Hake (Pbyci~ chusR), entrail-< 1:emoved ............... 113 52:5 47. 5 I 39.5 
Cusk (llrosmms brosnw), .mtratls removed ............ 110 40. a 59.7 49. 0 
Haddock (Gadus mglefiuus) entrails rtlmoved .......... 16 1 51.4. 48.6 39.0 

~~:::::: ~::: : : ::::::::::::: ~::::::::: :: ~::: ::::::: ~ 2~~ I ~k ~ ~~: t ~~: ~ 
Do . ........ - ... - ........... . ................... . ... :!59

1

52. 9 47. 1 38. 5 
Do .................... (maximum of 4 Hpeci menR).. .. .. 52. 9 52. 0 42. 9 
Do .................... (miuimumof4Rpe<:imeus) ...... 48.0 47.1 38.5 
Do ..................... (avemge of 4 spe11inwns) ...... 51.'0 49.0 40.0 

Cod (Gadu!l PlO/.'l'bua), bead auq en~rllils nlll!QVIld •.••• ' 3 · 33. 7 66.3 55. 3 

. 

9. 4 

11.7 
7. 3 

14.2 
8. 7 
7. 1 
9.1 
8. 7 

11. 7 
10.4 

9. 9 
11.7 

8. 7 
10.0 
11.4 

9. 0 
9. 3 
9.1 
9.1 
8.9 
9. 3 
9.1 

13.1 
10.7 
11.0 
10.8 
7.1 

12.0 
11.3 
12.0 
7.1 

10.1 

12.2 
7.1 
6. 7 
9.0 

10.1 

10. l 
6. 7 
8. 7 

10.0 
8. 4 
9. 3 
8. 0 

10.7 
9.:3 
8. 7 
9.1 
8. 6 
9.6 
8. 6 
9. 0 

11.0 

8,5 

10.0 
6. 7 

12.6 
7. 9 
6.4 
7. 9 
7. 2 
9. 7 
8. 3 
8. 4 
9. 7 
7. 2 
8. 3 
8. 7 
6. 5 
7.8 
7. 2 
8. 3 
8. 2 
8.5 
8.4 

11.9 
9.2 

10.0 
9. 6 
6.1 
8.0 
8. 2 
8. 2 
6.1 
7.4 

8.8 
6.4 
6.1 
8.1 
8. 4 

8. 31 
6. 3 
7. 9 
8. 7 
7. 3 
8.3 
7. 2 

10.1 
8. 9 
7. 8 
8. 3 
7:9 
8.9 
7.8 
8.2 
9.9 

v.4 0. ii 

1.1 o. 6 
0. 2 0.4 

0. 7 0.!) 
0. 2 0. 6 
0. 3 Q.4 
0. 7 0.5 
0. 9 0.6 
1. 4 0. 6 
1. 6 0. 5 
1. 0 0. 5 
1. 6 0.6 
0. 7 0. 5 
1. l 0. 6 
2. 2 0. 5 
2.1 0. 4 
1. 0 0. 5 
1. 5 0. 4 
0. 2 0. 6 
0. 2 0 5 
0.3 0. 5 
0. 2 0. 5 

0. 4 
0.9 
0.3 
0.6 
0. 5 
3.4 
2. 5 
3. 4 
o. 5 
2.1 

0.8 
0.6 
0. 7 
0. 6 
0. 5 
0.6 
0. 6 
0.6 
0.5 
0. 6 

2.9 0. 5 
0. 2 0. 5 
0. 2 0.4 
0. 4 0. 5 
1. 1 0. 6 

1.2 
0.2 
0. 4 
o. 7 
0. 7 
0. 5 
0.3 
0.1 
0.1 
0.1 
0.2 
0. 2 
0. 2 
0.1 
0.2 
o. 2 

0. 6 
0. 2 
0.4 
0.6 
0. 4 
0. 5 
0. 5 
0 5 
0.6 
0.8 
0. (j 

0. 5 
0. 8 
0. ii 
0.6 
Q,!} 

' 

' 

I 
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TABLE 9.-Composition of .American fishes. Specimens as 1·ecei1,ed for analysiB, inolud­
·ing both .flesh (edible portion) and refuse--Continued. 

-------------------
In whole or dressed fish as taken for 

analysi&. 
~- --- ------

Euiule portion. 

Names of fish and portions analyzed. 

FRESH FISH-Continued. 

Cod (Gadus morrhua), head and entrails removed . . . . . 11 
Do ................................................. 228 

Cod (Gadus morrhua), whole .......................... 206 
Do ......................... c ....................... 243 

Cod (Gadus morrhua), dressed (average~>f 3 specimens). 
Cod (Gadus morrhua), whole (average of 2 specimens). 
Tom cod (Gadus tom cod), whole ...................... 99 
Pollock {Gadus virens), head and entrails removed . . . Sl 
Halibut (Hippoglossus hippoglossus): 

Posterior part of body, lean . .................... . 
Section of body fatter than No.1. . .. ..... ..... ... 9 
Sections from different part~ of body ........•..... 211 
Average of3 specimens ......................... .. 

Turbot (Platysomatichtbys hippogloAsoides), whole . . . 49 
Common flounder (Paralichthys dentatns), entrails re-

moved ................ ......... ... ................. . 
Common flounder (Paralichthys dentatus), whole·..... 22 
Winter flounder (Plearonectes americanns), whole .... 25:1 
Lamprey eel (Petromymn marinus), whole ............ 236 
Skate (Raia sp.), left lobe ofbody ...................... 247 

SPEl"T FISH. 

Salmon (Salmo salar), male, whole................. 35 
Salmon (Salmo salar), female, whole .................... 36 

Do .............. . ...... (average of 2 specimens) .. 
Salmon, land-locked (Salmo salar, subsp. sebago), male, 

whole ................................................... . 
Salmon, land-locked (Salmo salar, subsp. sebagoi, fe-

male, whole .......................................... 41 
Do ...................... (average of 2 specimens) .. 

ROE. 

P. ct. P. ct. P. ct. 
30. 6 69. 4 57. 9 
25. 5 7 4. 5 62. 1 
56. 5 43. 5 35. 1 
48. 5 51. 5 42. 3 
29. 9 70. 1 58. 5 
~2. 5 47. 5 as. 7 
59. 9 40. 1 32. 7 
28. 5 71. 5 54. 3 

P.ct 
11.5 
12.4 
8.4 
9. 2 

11.6 
8. 8 
7.4 

17.2 

P.ct. 
10. 4 
11.4 

7. 7 
8. 3 

10.6 
8. 0 
6.8 

15.5 

23. 1 76. 9 60. 9 16. 0 13. 4 
11. 2 88. 8 62. 3 26. 5 16. l 
18. 7 81. 3 62. 6 18. 7 15. 8 
17. 7 82. 3 61. 9 20. 4 15. 1 
47.7 52.3 37.3 15.0 6.8 

57. 0 43. 0 35. 8 7. 2 6. 3 
66. 8 aa. 2 27. 2 6. o 5. 2 
56. 2 43. 8 &7. 0 6. 8 6. 1 
45. 8 54. 2 3R. 5 15. 7 R 1 
51. 0 49. 0 40. 2 8. 8 7. 5 

43.8 
43.5 
43.6 

48.4 

46.2 
47.3 

56. 2 42. 3 13. 9 10. 8 
56. 5 4!. 2 12. 3 10. 0 
56. 4 43. 3 13. 1 10. 4 

51. 6 40. 2 . 11. 4 8. 7 

53. 8 42. 6 11. 2 9. 5 
52. 7 41. 4 1..,1. 3 9. 1 

P.ct. P.c. 
0.3 o. 8 
0. 2 0.8 
0.1 0. 6 
0. 3 0.6 
0. 2 0. 8 
0. 2 0. 6 
0. 2 0.4 
0. 6 1.1 

l. 7 0.9 
9. 4 1.0 
2. 2 0. 7 
4.4 o. 9 
7.5 0. 7 

0. 3 0. 6 
0. 3 0.5 
0. 2 0. 5 
7.2 0.4 
0. 7 0. 6 

2.5 0. 6 
1. 6 0. 7 
2.1 0. 6 

2.1 0.6 

1. 0 0. 7 
1. 6 0. 6 

Shad roe, from shad No. ;:45 ............... - .•.......... 246 O. 0 100. 0 71. 2 28. 8 23. 4 3. 8 l. 6 

PRESERVED FISH. 
Salt. 

DRIED. 

Cod (Gadus morrhua,) flesh desiccated and Pt-. ct, 
ground........................................ 2. 9 

SALTED. 

Mackerel(Scomberscombrus), "No.1 macl{erel''. 7.1 

SALTED AND DRIED. 

Salt cod (Gadus morrhua), "channel fish" . . . . . . 17.3 
Salt cod (Gadus morrhua), "boat fish,........... 17. 2 

Do ........•....... (average of2 specimens) .. 17.2 
Salt cod (Gadus morrhua), boned "boneless 

codfish " .. . . . . . . . . . . . . . . .. . . . . . . - . . . . . . . . . . . 19. 1 
Salt cod (Gadus morrhua), flesh desiccated and 

ground) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 6 

SALTED, S~IOKED AND DRIED. 

79 1 0. 0 

42 33.3 

97.1 15.2 

59.6 28.1 

34 25.5 57.2 40.0 
37 24. 3 5~. 5 40. 5 

24. 9 57. 9 40. 3 

81.9 74. 6 

31. ~ 14.7 

17.2 15.7 
18.0 16.4 
17.6 16.0 

25 0. 0 so. 9 54. 4 26. 5 22. 1 

80 o. 0 93. 4 11. 7 81. 7 71. 6 

1.!) 5. 4 

15.1 1. 7 

o. 3 1. 2 
0.4 1. 2 
0. 4 l. 2 

0. 3 4.1 

4. 9 s. 2 

Smoked bet-ring (Clupea hareugus) ............. . 
Smoked haddock, ''Fin don had die" (Gadus reg-

lefinus) ............ -··· ....................... . 
Smoked halibut (Hippoglossus hippoglossus) .. . 

Do ..•..••..•..•................... · ......... . 
Do ............... (average of 2 specimens) .. 

6. 5 33 4!. 4 49.1 19. 2 29. 9 

1. 4 88 32. 2 66. 4 49. 2 17. 2 
12.0 28 8.0 80.0 47.0 33.0 
12.1 218 5. 9 82. 0 44. 9 37. 1 
12. 1 6. 9 81. 0 46. 0 35. 0 

20. 21 s. 8 0. 9 

16. 1 0.1 1. 0 
16. 7 14. 4 1. 9 
21.6 13.6 1.9 
19. 1 14. 0 1. 9 

CANNED. 

Sardines (Clupe~• pilchardns) .. ..... .. . 
Salmon (Oncorhynchus chouicha) .•.... ...... 

o. o s7 5. o 95. o I 53. 6 41. 4 I 21. o 
I U. 4 , 29 , 11.7 87. 9 58. 2 1 29. 7 18. 8 

12.1 5.3 
9. 8 1.1 

' 

: 

I 
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TABLE U.-CvmpoNi~ton of _lmel'ican fi.~hes. Spccimen8 as 1·eceiced fur analysi.~, inclnll­
ing both flesh (edible portion) and refuse-Continued. 

In whole or dressed fish as talwn for 

;::i analysis. 
<I> 

Euible portion. s 
'8 

<I> 

~ ... 
0 

0 
Names of fish and portions analyz((]. 

~ 

!::' 
0 

'd ... 
....: 0 

~ -;;; c;l 

en H 

PHESERVED FISH-Continued. 

Salmon (Oncorhynchus chouicha) .............. l 
Do ......................................... . 
Do .............. (avera11:e of 3 specimens) .. 

Mackerel (Scomber scombrus) ................ .. 
Saltm;~ckerel (Scomber scombrus), "No. 2mack-

erel ........................ : ............... . 
Do ...................................... .. 

2. 2196 
P. ct. P. ct. I P. ct. j P. ct. P.ct. P.c. 
97.8 62. :.! 35. 6 19. 7 14.6 1.3 

0.4 241 0. 0 99. (j 56.6 1 42.0 19.2 21.5 1.3 l.l3.9 95.1 59.3 35.8 19.3 15.3 1.2 
]. 9 94 0. 0 98.1 6~. 2 29.9 19.9 8. 7 1. 3 

7. 9 95 I 17. o 'iG.l 35.8 I 39.3 14.0 23.2 2.1 
8. 7 219 22. 4 68.9 33.8 35.1 13.7 19.3 2.1 

Do .............. (average of 2 specimens) .. 
Tunny, "Horse mackerel" (Orcynus secundi· 

dorsalis) ................................... . 
Smoked haddock (Gadus roglefinus) ........... . 

8. 3 ·--· 19.7 72.0 34.8 37.2 13.8 21.3 2.1 

0. 0 240 0. 0 100.0 72.7 1 27. 3 21.5 4.1 1. 7 
5. 6 1275 0. 0 194.4 68.7 25.7 21.8 2. 3 1.6 

5. PROTEIN IN THE FLESH OF FISHES. 

ERRORS INVOLVED IN 1'1IE COMMON IVIETHOD OF ESTIMA.1.'ION. 

In the tables in division ·3 of tllis section, whicb give the results of 
analyses of specimens of the flesh of fishe~, the percentages of protein 
as estimated by multiplying the nitrogen by tlle factor 6.25, and those 
of "alburninoids, etc." (actual nitrogenotlS substances), as estimate<} 
by difference [100-(ether extract+ ash)=" alburninoius, etc."J, are 
both given. In the tables whicll recapitulate the analyses these fig­
ures for "albnminoids by difference" are taken for the nitrogenous 
matters. 

It will be interesting to observe the differences between results 
obtained by estima,ting the nitrogenous substance by these two methods 
(see remarks on ''Nitrogen, Protein, etc.," under :Methods of Analysis, 
above). If we leav~ the carbohydrates out of account, assume the ash 
to represent the mineral matters, and take ether extract as represent­
ing tbe fats, but as including no nitrogenized fa,ts, then the figures for 
'' albuminoids, etc., by difference" will represent exactly the amount 
of nitrogenous substance (albumiuoids, gelatinoids, nitrogenous extract­
ives, and nitrogenized fats). Of course,. these assumptions are not abso­
lutely correct. The flesh contains a minute quantity of carbohydrates 
(including all non-nitrogenous organic substances other than fats); 
the ash is not the exact measure of the mineral matters. and the ether 
extract doeR not exactly represent the neutral fats. But the errors 
involved are small, ancl until better methods of analysis are devised 

JI. Mis. 274-47 
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and brougllt iulo cuncut u::;e, "alhuminoids, etc., l>y <litl'erencc" will 
be the closest approach to the actual nitrogenous substance. 

The current method of estimating the nitrogenous material is by 
multiplying the nitrogen by 6.25. To this product, various terms, as 
albuminoids, proteids, and protein, are applied. If the figures for" albu­
minoids, etc., by difference" were the exact measure of the nitrogenous 
substance, the difference between them and the product of N x 6.25 
would be the error in computing protein in this latter way. In Table 
2 the ash+ether cxtract+Balbnminoids by difference"= 100; and the 
ash + ether extract+ protein ( .1:T x 6.25) =a quantity varying more or 
less from 100. On the assumption that the "albuminoids by difference" 
represent the actual nitrogenous substance, the variations from 100 in 
tile latter figures represent the error in calculating protein by multi­
plying N by 6.25. 

Of course, tile correct determination of actual nitrogenous substance 
involves numerous otiler questions in addition to those here suggested, 
and first of all the chemical aud pilysiological distinctions between · 
the different nitrogenous compounds. But for the present purpose it 
will suffice to take the '' albuminoids, etc.~ by differeuce" as the measure 
of the nitrogenous material. 

Tlle tabular statements which follow give the sum of ash+fat+pro­
tein (N X 6.2[)) in water-free substance, and ofwater+ash+fat+proteiu 
(N x 6.25) in flesh, of the specimeus of fishes in Tables 2 and 3, aud of 
prepared fish in Tables 4 and 5. For the watQr-free substance the range 
of the figures is from 97.01 to 116.01, but in the flesh (lea ring the pre­
served fish out of account) the range is only from 99.34 to 102.85, or, 
omitting the skate, to 101.14.* The only cases in which tlle sum is 
below 99 in the water-free substance of the fresh flesh are those of the 
spent salmon, In these, both nitrogenous substance and fat had been 
reduced during the spawning season. The only ones above 101 in the 
flesh are two specimens of fat salmon, one eaeh of sea bass aud turbot; 
several of cod, and one of skate. It is clear that the use of either of 
the figures for protein, N x 6.25, or "albnminoids, etc., by difference," 
for the total nitrogenous substance in the flesh, will involve no Yery 
serious error except in the last named cases. 

The figures for protein in sea bass, turbot, cod, .and especially skate, 
are a little surprising. The question naturally suggests itself whether 
there may not be errors in the analyses. The analytical details show 
that this explanation is extremely improbable. All the nitrogenous 
determinations iu the specimens of cod gave large :figures. Two deter­
minations in the specimens of skate gave respectively 16.28 and 16.29 
per cent. in the water-free substance. These :figures are so large -that 
a third determination was made, with 16.30 a~ the result. 

"In our analyses of tho ilesh of fishes or other animals, when this sum has varied 
much from 100, we have repeated the work to make sure of its correctness. 
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Iu brief, while tlie error involved in estimating the total nitrogenous 
substance by multiplying the nitrogen by the factor 6.25 in the usual 
way, is, when viewed from the exact scientific standpoint, very consid­
erable in many cases, it is seldom large enough to be of great practical 
importance. The exceutional cases, however. demand further study. 

Sutn of p1·otein (.X X G.25), ethel' extract, ash, and water in the flesh of specimens of 
~meric<tll fishes. 

I Lab. 
No. \ 

Name. 

40 Spent land-locked salmon .................... . 
41 .••. do ......................................... . 
36 Spent salmon ................................. . 
35 .... do ......................................... . 
81 Pollock ..................................... .. 

236 Lamprey eel ................................. . 
15 Porgy ........................................ . 
31 ! .... do ......................................... . 

i~~ 1· Ye~l~~ -P~~~b.-: :::::::::::::::::::::::::::::::: 

:li 1· tgg~~~(:~~:~: ~~~;;; ;;;; ;: ; :;;;; ;; ;: ; ; ;; 
224 .... do ..................................... .. 
258 :Small-mouthed red-horse ..................... . 
111 Cisco .................................. . ..... .. 
126 Mullet ...................................... . 
90 Butter-fish ................................... . 

234 Pompano .........•........•••••............... 
263 .... do ........................................ .. 
220 Alewift~ ........•.•••....••..•.•••.••••........ 

5 .••. do ........................................ .. 
113 Rake ........................................ . 
52~ Pike perch, wall-eyed pike ... : . ..........•.... 

217 Salt-water eel ............................... .. 
4 .... do ........................................ . 

91 Small-mouthed black bass ................... . 
2

~~ 1 ~~4~~r :::::::::::::::::::::::::::::::::::::: 
211 .... do .............•.........••........•........ 

9 do ......................................... . 
221 Shad ......................................... . 
245 ... do ......................................... . 
10 .... do ........................................ .. 

249 ... do ......................................... . 
33 .... rlo ......................................... . 

212 . .. do ........................................ .. 
6 .... do ........................•................ 

53 I Large-mouthed black bass ..••.•.............. _ 

!~ . ::.~~~e ~e~:~~- ·.::::: ::: ~: :·.:::::::::: ::: ._._ ::::: _ 
17 Lake trout ................................... . 

255 .... rlo ......................................... . 
260 Striped bass ................................. .. 
248 .... do ......................................... . 
225 .... do ......................................... . 
237 .... do ......................................... . 
19 .. do ••.•••••.•••.•.••............••.••.••..... 

7 .. do ........................................ .. 
269 Blackfish .................................... .. 
205 .... do .....•...•••••••.... .. ....••..•....•.•••••. 
244 •.. do ..•......••..••..••...•.......•......•.•.. 
38 .... do ......................................... . 

270 Red bass .•.•••••••••.•....•..•................ 
207 Smelt ........................................ .. 
23 .... do ......................................... . 
24 Brook trout ................................. . 

256 ..•. do ......................................... . 
254 .... <lo ....................................... . 
252 Kingfish :.. ........................... ····:··:··. 

Protein -r Protein+ 
ether ex- ether ex­
t.ract+ash I tract+ash 
f~e':~~~b: ~ water 
stanct'l. m :flesh. 

Per cent. 
97.01 
98.00 
99.15 
99.61 
99.74 

100.18 
99.94 

100. 16 
100.57 
e99. 55 
101.04 
100.30 
100. 32 
100.15 
100.72 
100.48 
100. 59 
100.61 
100.62 
100.60 
100. 70 
100.70 
100.77 
100. 7.J. 
100. 75 
100. 53 
101.02 
100. 81 
100. 81 
100. 8! 
100.18 
101.19 
10l. 30 
100.45 
100.68 
100.74-
100. 87 
100. 96 
101. 28 
101.37 
100.92 
100. 63 
101. 32 
100.97 
101.01 
100.67 
100.73 
100. 77 
100.88 
100.96 
102.03 
100. 93 
100. 95 
100.98 
101. 62 
101.12 
99.17 

103. 09 
100. 75 
101. 03 
101. 72 
101. 29 

I 

Pe1· cent. 
99.34} 
99.59 
99.82} 
99.91 
99.95 

100. 05 
99.98} 

100.05 
100. 14 
99.91 ~ 

100. 22 5 
100. 08 
100.07 
100. 03 ~ 
100.14 5 
100. 09 
100. 14 
100.16 
100.18 
100. 20 l 
100. 15 5 
100. 18 ~ 
100.20) 
100. 13 
100.16 
100. 14 ~ 
10C. 30 5 
100.21 
100.15 
100. 16 
100. Oi} 
100.28 
100. il8 
100.121 
100.16 I 
100.211 
100.22 I 
100.25 
100.36 
100.39 J 
1CO. 20 
100.15} 
100.32 

i~~: ~~ $ 
100.161 
100.16 
100.16 > 
100, 21 1 

100. 24 I 
100.43 J 
100.201 
100.17JI 
100. 20 
100. 37 
100.20 
99. 82 ~ 

100.62 5 
100.17} 
100.27 
100.35 
100. 28 

Average!!. 

Protein+ 
ether ex­
tract+ash 
in water­
free sub-
stance. 

Per cent. 
nso 
99.38 

100.22 

100.29 

100.43 

100. 65 

100.73 

100.77 

100.89 

100.91 

100.97 

100. 99 

101.00 

101.12 

101. 13 

101. 17 

Protein+ 
ether ex­
tract+ash 
+water 
in flesh. 

Per cent. 
99.47 

99.87 

100.06 

100.13 

100.09 

100.18 

100.19 

100. 22 

100.23 

100.27 

100.24 

100.30 

100. 23 

100. 24 

100.22 

100.26 
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Surn of p1·otein (N X 6.25 ), etht1' extract, aslt, and watm· in the flesh of specimens of 
Ame1·ican fishes-Continued. 

Lab. 
No. 

13 
8 

230 
261 
30 
39 
43 

273 
2 

?2 
233 
12 
16 
21 

229 
259 
114 
271 
47 

280 
14 

279 
78 
77 
45 

250 
48 
20 
26 

242 
18 

257 
253 

3 
228 
206 
243 
11 

251 
49 

247 

Name. 

Mackerel. .................................... . 
..•. do ..•...............•....•.•................ 
.... do ......................................... . 
.... do ......................................... . 
..•. do ......................................... . 
.... do ......................................... . 
Spanish mackerel ..••.....••••..............•. 
Weakfish ..................................... . 
Cowmon flounder .•....•..•.•••....•••......••. 

.... do ......................................... . 
California salmon ..••••........................ 
Bluefish ............••••..•••...•.............. 
Haddock ..............•......•..•••..••••. · .... 

.••. do ...........•••••.•.••......•......•..•.... 

.••. rio .••..••.• ~ .................. ~ •••••.••.•••. 

.... do ........................................... . 
Grouper ..•...•.••............•.....•••.••..••. 

.... do .....•..••....•..................•...••••. 
Herring .•..........••....••••...••...••....... 
Salmon ..•...•••. ; •.••..•••••..........•....•.. 
.... do ....•..•.•••••.......••••................. 
.... do ......................................... . 
.... do ....•....•••..••.•..•.....••..•••.•..•..•. 
.. do ........................................ . 

~~:~=~~~dg.~:::::::::::::::::::::::::::::: .-::: 
.... do ........•....•.••..........•.•............ 
Red snapper ................................. . 
.... do ......................................... . 

do ............•....•••.•••••.•.•........•... 
"\Vhitefish .. . ................................. . 
Pike perch, G-ray pike .....•...•............•.. 
Winter flounder .........•..•.....••...•....••. 
Cod .............•........•••.•..............•. 

.... do ......................................... . 

... . do .....•.....•••••.......•.•................ 

.... do ......................................... . 

.... do ...........••••.•.••.••.......••.•.•...... 
tiea bass ..•...........................•..••... 
Turbot ...................................... .. 
Skate ........................................ . 

PRI!.:SERYED FISH. 

79 Desiccated cod, flesh desiccated and ground, 
dried. · · 

42 
34 
37 
88 

218 
28 
33 
87 
!l4 
95 

219 
29 

241 
!l6 

240 
275 

Mackerel, salted .............................. . 
Cod, salterl and dried ...................••..... 
.... do .•.......... . ...................•......... 
Haddock, salted, smoked, and dried ........... . 
Halibut, salted, smoked, and dried ........... .. 
.... do ........................................ . 

~~dl~!s: ~"a:~~~~i :. :::: ~ ~: ::::::::::::::::::::: 
Mackerel, canned ........................... .. 
Salt mackerel, canned ........•...••.•...•..... 
.... do ........................................ .. 
Salmon, canned .............................. .. 

.... do ........................................ .. 

.... do ......................................... . 
Tunny, "Horse mackerel," canned ... . .••..... 
Smoked haddock, canned .................... .. 

Protein+ 
ether ex­
tract+ash 
in water­
free sulJ-
stance. 

Per cent. 
100.15 
100.73 
100.94 
101. 46 
102.37 
102. il9 
101.52 
101.64 
101.09 
102. 19 
101. 67 
101.83 
100.92 
101. 81 
102. 16 
103.08 
101. 18 
102. 94 
102. 07 
100. 82 
101. 10 
101.27 
103. 08 
104.43 
102.20 
102. 08 
102. 33 
101.30 
101.69 
104.53 
102. 87 
103.23 
103.41 
103. 03 
103. 55 
103.76 
104.22 
106. 8i 
105.04 
106.39 
116. 01 

104.02 

98.40 
107. 98 
100.06 
98.60 

100. 03 
J09. 66 
100. 77 

98.99 
99.13 
99.56 

100.33 
99.33 

100.65 
100.89 
100.53 
101. 57 

Protein+ 
ether ex­
tract+ash 
+water 
in flesh. 

Per cent. 
100. 03) 
100.lti I 
100. 21 ( 
100.36 f 
100. 61 1 

100. 87 J 
100.48 
100.35 
100. 18 ~ 
100. 32 5 
100. 60 
100. 39 
100. 20} 
100. 32 
100. 38 
100.56 
100.17t 
100. 62 5 
100.66 
100. 32 
100. 46} 100.49 
101.07 
101.62 
100. 52~ 
100.43 
100.65 
100.28} 
100.36 
100.95 
100. 87 
100. 62 
100. 52 

100. 52f 100. 58 
100. 73 
100.72 
101. 14 J 
101.09 
101.83 
102.85 

1oa. 41 

99.08 
103.70 ~ 
104. Hl 5 
99.61 

100. 01 { 
100. 34 5 
100. 50 

99.56 
99.72 
99.74 ~ 

100.19 5 
99.77} 

100.:!7 
100.33 
100.15 
100. 51 

Averages. 

Protein+ I . 
ether ex- Protem+ 
tract+ash ether ex­
in water- tract+ash 
fl'ee snlJ- it n::~~ 
stance. 

Per cent. Pe1· cent. 

101.34 100.37 

101.64 100.25 

101.99 100. 37 

102. 06 100.40 

102.14 100.79 

102.20 100. 5i 

102. 50 100.53 

104.28 100.74 

108. 57 103.95 

100.35 100.18 

99.95 99.97 

100. 29 100.12 
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6. CLASSlF'ICATION OF SPECIMENS OF AMERICAN FISHES BY 
THEIR CHEMICAL COMPOSITION. 

On the basis of the figures of Tables 1, 3, and 9 I have attempted a 
classification of the specimens of American fishes analyzed, by their 
content of (1) flesh, (2) water-free substance in flesh, and (3) water and 
fats. With the following figures the classifications will need no further 
explanation. Where more thau one specimen was analyzed the aver­
ages of the analyses are used. Of course, a satisfactory classification 
would require many more analyses. N eYertheless, these figures may 
be assumed to give a tolerably fair idea of the relative composition of 
the fish, or at least an approximation that may serve until more com­
plete data are obtained. Accordingly, the exact order of tht species in 
each of the groups in th(( tabular arrangements which follow must be 
regarded as by no means fixed, since further analyses would very likely 
give averages varying more or less from the results here tabulated. 

In the following tal>le the species of which eutire specimens of fish 
were received for analysis, i. e., specimens from which no portion had 
been removed before weighing and preparing for analysis, are arranged 
in order from those with the largest to tlwse with the smallest propor­
tions of flesh. The data are from Tables 1 and 9. 

Classification of fishes by percentages of flesh, chiefly muscula1· tissue, in enii1·e body. 

Kind of fish. 

Containing 60 per cent. or over 
nf flesh. 

Spanish mackerel ................ . 
Salmon ..........•................. 
Red snappl:lr ..................... . 

Containing between 60 and 50 per 
cent. of flesh. 

Smelt ............................ . 
~!ke (pickerel) .•• _ •.............. . 
UlSCO ............................. . 

Butter-tlsh ...... ·····---·-·· ..... . 
Spent salmon .................... . 
MackereL ......... ·-·· .......... .. 
Pompano_ ....................... .. 
Lamprey eel. ..................... . 
HerTing .......................... . 
PickereL ..... _ ................... . 
Spent land-locked salmon ........ . 
1.'urbot ........................... . 
Brook trout ...................... . 

-~le~if~~~-~~: ::::::::::: :::~::: ::: 

No. of 
speci-
mens Flesh. 
ana-

Kinds offish. 
~~c~=~--

lyzed. 

mens Flesh. 
ana-

1 
_____________ 

1
_I_y_ze_d_. __ 

1 
4 
1 

2 
1 
1 
1 
2 
5 
2 
1 
1 
2 
2 
1 
3 
1 
2 

I 
Perct. 

65.4 
64.7 
60.0 

58.1 
57.3 
57. a 
67.2 
56.4 
55.4 
54.5 
54.2 
54.0 
62.9 
52.7 
52.3 
51.9 
50.8 
50.5 

Cuntaining between 50 and 40 per 
cent. of flesh. 

Shad ........................... .. 
Weakfish ....................... . 
Cod ............................ .. 
Whitefish_ ..... _ ............... .. 
Small-mouthed blac:k bass . _ ... . 
Striped bass ..................... . 

k::~~:~~~~~~ -~~~~~- ~~~-8-::::::: 
Winter flounder_ ..... _ ......... .. 
Lake trout, "Mackinaw trout" .. 
Kingfish ..................... . 
Pike perch, "wall-eyed pike" ... -
Mullet ................ -........ .. 
Tomcod ........................ .. 
Porgy ........................... ·· 

1 

Containing bet·ween 40 and 30 11er 
cent. of flesh. 

Blackfish ....................... .. 
White perch ....•............. _ .. 
Y_ellow perc~ ....... ; ... ;, ...... .. 
P1ke 11erch, gray p1ke ....... . 
Red bass .................... _,_ .. 
Sheepshead .......... _ .......... . 
Common flounder ........ _ ..... .. 

7 
1 
2 
1 
1 
li 
J 
1 
1 
1 
1 
1 
1 
1 
3 

2 
2 
1 
1 
1 
1 
1 

Per ct. 
49.9 
48.1 
47.5 
46.5 
46.4 
45.1 
44.0 
43.9 
43.8 
43.7 
43.4 
42.8 
42.1 
40.1 
40.0 

39.9 
37.5 
37.3 
36.8 
36.5 
34.0 
33.2 
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In the next tabular arrangement, compiled from Table 3, the spe­
cies are grouped by the percentages of water-free substance in the 
flesh, from those with the most to those with the least water-free sub­
stance. Of course, those with the most water-free substance have the 
least water, and vice versa j hence the first in the list have the lowest 
percentages of water, and the last are the most watery. 

Classification of fishes by proportions of water-free substance in the flesh of B]Jecimens 
analyzed. 

Kinds of fish. 

-~No. of 
speci· Wfater­
mens ree 
ana- sub-

lyzed. stance. 

Kinds of fish. 

-- --- ----11-----

Containing over 30 per ce·nt. of 
water:free. sttbstcmce. 

Per c 

Containing between 25 and 30 p. ct. 
of wate1·-free subs tance-Cont'd. 

California salmon ............... .. 2 36.4 Brook trout ..................... . 
Salmon ........................... . 5 36.4 Bluefish ......................... . 
Spanish mackerel ............... .. 
Herring ........................... . 
Lake trout ...................... .. 

1 31.9 
1 31.0 
2 30.9 

Red snapper .................... . 
Spent land-locked salmon ....... . 
Small-mouthed red-horse ........ . 

Whitefish ....................... .. 
Containing from 30 to 25 per cent. 

of tvate·r,free s~tbstance. 

1 30.2 
" 

Large-mouthed black bass ....... . 
Sturgeon ........................ . 
Weakfish ....................... . 
Blackfish ...................... . 

Bl'tter-fish ....................... . 
Shad ............................ .. 
Lamprey eel .....................• 
Turbot .......................... . 
Salt-water eel. .................. .. 

ir0a~E!~e1: ::::::::::::::::::::: :::: 
Alewife ......................... .. 
Small-mouthed black bass ........ . 
Mullet .......................... . 
Porgy .......................... . 

1 30.0 
7 29.4 
1 28.9 
1 28.6 
2 28.4 
2 27.2 
6 26.6 
2 25.6 
1 25.2 
1 25.-1 
3 25.0 

Smelt ........................... . 
Kingfish ........................ . 

~e~1b:S;~~~~- ~:: ::::::::::::::::: 
Grouper ........................ . 
Pickerel _ .................. -.. .. 
Pike perch, "wall-eyed pike" ... . 
Pike (pickerel 1) •.•••••••••••••••. 

Containing between 20 and 15 pe1· 
cent. of water-free sttbstance. 

Containing bet·ween 25 and 20 per 
cent. of water-free substance. Pike perch, gray pike ..•...•.•... 

Tomcod ......................... . 
Halibut ......................... .. 3 24.6 Red bass ...................... .. 
Sheepshead ...................... . 
White perch ................... .. 
Pollock .......................... . 

2 24.5 
2 24.3 
1 24.0 

Haddock ............ · ............ . 
Cusk ............................ . 
Skate ........................... . 

Cisco ........................... .. I 23.9 Cod ............................. . 

~~~~e;;~~~~- ::::::::::::: :::: :::: 
Striped bass ..................... .. 

1 23.7 
2 23.3 
6 22.3 

Hake .......................... .. 
Common flounder ..........•..... 
Winter flounder ................ . 

• 

No. of 
speci- Water-
mens free 
ana- sub-

lyzed. stance. 

3 
1 
3 
2 
1 
1 
1 
1 
4 
2 
1 
2 
1 
2 
2 
1 
1 

1 
1 
1 
4 
1 
1 
5 
1 
2 
1 

Pe1·ct. 
22.3 
21.5 
21.5 
21.5 
21.4 
21.4 
21.3 
2!.0 
20.0 
20.8 
20.8 
20.8 
20.7 
20.6 
20.3 
20.3 
20.2 

19.2 
18.5 
18.4 
18.3 
18.0 
17.9 
17.4 
16.9 
15.8 
15.7 

The next tabular arrangement, likewise from Table 3, gives a group­
ing of the species by the proportions of fat (ether extract) in the speci­
mens analyzed. 'fhey are arranged in order from those with the most 
to those with the least fats in the flesh. The proportions of water are 
also given to illustrate the principle, to be discussed in another place, 
that as a rule the percentage of water in the muscular tissue dimin­
ishes as that of fat increases, and vice versa. In general the fattest 
species have the most water-free substance. 
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Classijication of jislu· .. ; by proportions of fat in tlu~ .flesh of specinwns analyzed. 

No. of No. of 

Kinds of fish. 
spcci-
mens Water. l!'ats. 

spcci-
Kinds of fish. meJ.ts Water. Fats. 

ana- ana-
lyzed. lyzed. 

Containing over 5 per cent. Containing less than 2, the 
of fats. Per ct. P.ct. majority less than 1 per 

California salmon •......... 63.6 17.!) cent. of fats. Pe1·ct. P.ct. 
Turbot ..................... 71.4 1-!.4 Sturgeon .............. .. l 

I 
78.7 1.9 

Salmon _ ................... . 5 63. 6 13.4 Smelt .................................. 2 7!>. 2 1.8 
I .. amprey eeL .............. ] 71. 1 ]3. 3 Skate .................................. 1 8:?.. 2 1.4 
Lake trout ................ 2 Gll.l ll. 4 Blackfish .....••........ __ 4 7!>. 1 1.4 
Butter-fish. ................. 1 70.0 ll. 0 Bluefish ................... 1 78.5 1.3 
Herring ................... . 1 69.0 11.0 Red snapper. - . . . . . . . . . . . . 3 78.5 1.0 
Shad ....................... 7 70.6 D. 5 Large-mouthed black bass. 1 78. (j 1.0 
Spanish mackereL .......... 1 6R.1 9. 4 Kingfish ............... _ .. ] 79.2 1.0 
Salt-water eel ............. - 2 71.6 9.1 Pollock ................... 1 7ii. o 0. 8 

ir.0a~E::e~ : : ~ ~ ~ ~ ~ : ~ ~ : : : : : : : : : I 2 72.8 7. 6 Yellow perch ............ 2 79.3 0. 8 
6 73.4 7.1 I Pike perch, Gray pike ..... 1 1 80.!) 0. 8 

Whitefish ............................... 1 69.8 6. 5 Hake .. ................. , .. 1 83.1 0. 7 
Halibut ..................... 3 75.4 5. 2 Common flounder .......... 2 Sl. 2 0. 7 
Pol'gy ........... ---------- 3 75.0 5.1 Grouper ................... 2 79.4 0.6 

Containing between 5 and Pike (pickerel~) .......... - 1 79.8 0. 6 
Sea bass .................. 1 79.3 0. 5 2 per cent. of' fats. Pike perch, Wall-eyed pike 1 79.7 0. 5 

Alewife ................................... 2 74.4 4. 9 Pickerel ................... 2 79.7 0. 5 
Mullet ................................... . 1 74.!) 4.6 Red bass .............................. 1 81.6 0. 5 
White perch ............... 2 75.7 4.1 Tom cod .................... 1 81.6 0. 4 
Sheepshead •.............. . 2 75. (j 3. 7 Cod 5 82. G 0. 4 
S,J?ent salmon ..•........ . ... 2 76.7 3. 6 Winte'i fi~~;;ci~~-::::::::::: 1 84.4 0.4 
CISCO • •••••••••••• ·- -· .... -. 1 76.2 3. 5 Haddock ............... ... ............ 4 St. 7 0. 3 
Spent land-locked salmon .. 2 78.5 3. 0 Cusk ....................... 1 8~. 0 0. 2 
Striped bas111. . . . . . . . . . . . -- 6 77.7 2. s 
Muskellunge . ...... . -- .. -. 1 76.3 2. I) 

Small-mouthed black bass . . 1 74.8 2. 4 
Weakfish ---------· ···---- · 1 79.0 2.4 
Small-mouthed red-horse .. . 1 78.6 2.4 
Brook trout ................. 3 77.7 2. 1 

Comparison of the above groupings with. the classification by fami­
lies as practiced by ichthyologists shows no very definite connection 
between the two. For that matter there is perhaps no reason to expect 
any sncb connection. 

SECTION B.-EUROPEAN FISHES. 

1.-LIST OP NAMES OP EUROPEAN FISHES, OF WHICH ANALYSES 
ARE HERE COLLATED. 

In attempting to collate such Enropean analyses of the flesh of fish 
as have been performed by methods now in vogue and are consequently 
capable of fair comparison with tlle analyses of American fishes re­
ported, I have found the following: 

(1) Fishes analyzed by Payen.-Tbese include analyses of 18 specimens 
of 17 species and are especially worthy of note as being the :first series of 
analyses of any considerable importance made by modern methods. 

(2) Analyses by Konig .-Professor Konig and his assistants have 
likewise publishBd a series of analyses, 9 specimens of 8 or 9 species. 

(3) Analyses by Buckland.-These are only 2 in number, of 2 species. 
(4) Analyses by A.lnufn.-These include 18 specimens of 10 or 11 

species, and constituted at the time of their publication the largest 
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contribution made to the knowledge of t.he chemical composition of the 
flesh of fish. 

(5) Analyses by Kostytsche.ff.-These include 31 specimens of some 24 
species. A considerable number of these, however, are of the prepared 
flesh or other parts of fish, so that, although their praetical impor­
tance is Yery considerable, they contribute less to our knowledge of the 
actual composition of the tissues in their natural conditions than the 
number would indicate. The same remarks apply, though in less de­
gree, to the ana1yses of Almen, Konig, and Payen. 

(6) I also append the results of analyses of 2 specimens of European 
hadrlock made by myself in connection with the investigation on the 
digestibility of the flesh of fish reported beyond. 

The above include all the analyses of the flesh of fish made by meth­
ods now current, which I had succeeded in :finding when the present 
report was prepared. The following have since come to hand, but too 
late to be included in the tabular recapitulations. 

('i) Analyses by Popu.ff.-'rhese are reported by Kostytscheff and 
include 8 specimens of fresh and salt fish and 2 of roe of apparently 4 
species. 

(8) Analyses by Sempolowslci.-Ten specimens were analyzed including 
1 each of 7 species of fish, 1 of a crab, 1 of starfish, and 1 of oysters. 
They were chiefly for the purpose of learning the value of the materials 
for fertilizers and are of less interest here. The main results, however, 
are quoted beyond. 

In the reports of .A lmen and of Kostytscheft' Latin nameR are given. 
In the other reports, some of the names are those of species so common 
and well known as to leave little or no doubt, while other names are 
local or such as are applied to two or more species. Where the Latin 
names are not given by the analyst and are inserted by myself they are 
inclosed in brackets. In some cases the Latin names were kindly fur­
nished by Prof. D. S. Jordan. These are indicated by "J" outside the 
brackets. Especially doubtful cases are indicated in the list of names 
by omission of the specific names or by an interrogation point. 

The numbers prefixed to the names in the subjoined lists are those 
employell to designate the specimens in the tabular statements and 
discussiOns beyond. 

NAMES OF EUROPEAN FISHES. 

Fishes analyzed by Payen.-The French names herewith are those 
given by Payen, Precis des Substances Alimenta.ires, 4th ed., 1865, pp. 
45 and 488. The Germau names are taken from a report of Payen's 
analyses in Dingler, Polyt. Journal, 134 (1854), 385. The analyses to 
follow are from the same sources. 

No. I. Rait', Rochem, Skate, [Raia, sp. ]. 
No. II. Anguille de mer (Congre), Meeraal, Conger eel, Conger [vulgar·is 1]. 
No. III. Morue salee, Gesalzener Stockfisch, Stockfish, Salt codfish(?). 
No. IV. Sardines a l'huile, Sa.rdines, [ Clupea, sp. ]. 
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No. v. llarcngs sales, Gesalzener Hiiring, Sa,lt herring, [ Clupea hatengus]. 
No. VI. Harcngs frais, Frischer Hii.ring, Herring, [ Clupea 7ta1·engus ]. 
No. VII. Merlan, l\Ierlan, Whiting, [Gallus ltarengus• J. 
No. VIII. MaC]_nereau, Makrele, Mackerel, [Scombcr scombrus]. · 
No. IX. 8ole, ~Ieerzunge, Sole, Plentonectes solea, [Solea vnlgaris] 
No. x. Limande, Glahrke, Da'b, Plen1'onectes lintancla . 
No. XI. Sanmon, Lachs, Salmon, Salnw sala1·. 
No. xn. Brochet, H echt, Pike, Esox luciu8. 
No. XIII. Carpe, Karpfen, Carp, [ Cyp1·inus carpio], J. 
No. XIV. Barbillou, Bartfischeu, Barbel (1), [Bm·bus vulgaris (') ]. 
No. xv. Gardon, Plotze (T), Roach (f), [Leuciscus sp. ]. 
No. XVI. Goujons, Grundling, Gudgeon, Gobio sp. t 
No. XVII. Ahlettes, Uklei, (Kleiner) \Veissfisch'Bieak, [Lllburnus lucidus 'j. 
No. xvm. Angnillc, Aal, EPl, [.duguilla sp.]. 
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Fishes analyzed by Kiinig.-The following list of fishes analyzed by 
Konig and assistants, and the analyses beyond, are taken from Konig 
Nahrungsmittel, 2d ed., I, 16-18. The Germau·names are Konig's. 

No. XIX. Hecht, Pike, [Esox lncins]. 
No. xx. Shellflsch, Haddock (f), [Gadus sp. ]. 
No. XXI. lGring, Salt Herring, [ Clupea harengus (f)]. 
No. xxn. Lachs, Salmon, [Salmo salm·]. 
No. xxm. Sardellen, Anchovies (f), [Engmulis encmsicholus (~) ]. 
No. XXIV. Stockfisch (Getrockneter Schellfiscb), Cod or Ling (f), [Gadus sp. ]. 
No. xxv. Biicklinge, Smoked llerring (f), [ Clupea hctrengus (¥)]. 
No. XXVI. Sprotten, Sprat, [C'lupea sprattus]. J,. 
No. xxvu. Neunaugen, Lamprey eel, [Petromyzon sp.]. 

I have marked haddock (Schellfisch), No. XVIII, as doubtful, thocgh 
it may be lesR so than some of the others. Schell tisch is given iu the 
books which I have consulted as the name for haddock (1lf. aeglejim.ts) • in distinction from Dorsch, cod (G. tiw1·rhua), and is so used in common 
parlance, as I have ob.;erve<l, in rlifferent parts of Germany. But the 
plural is used generically for ed~ble fishes of the genus, and in No. xxn 
of K<>nig's list it seems to me probable that it is intended to apply to 
cod or some other species of the same genus. The herring I suppose 
to be G. ha.rengus. 

Fishes analyzed by Buckland.-Tbe following German names are, like 
the analyses, given by Konig,t for fishes reported§ as analyzed by F. 
Buckland. I llave net seen Buckland's original account of the analyses, 
but there would seem to be little doubt that the ordinary salmon and 
herring are intended. 

No. XXVIII. Lachs, ~almou, [Salnw salar (?) ]. 
No. XXIX. Hii.ring, Herring, [ Clupea ltarengus (?)]. 

* Gadus aeglejinus ? Payen, loc. cit., p. 4G. 
t Payen, loc. cit., speaks of the goujon as Gobio cyp1'inus, a species which I do not 

find in GUnther's catalogue. 
+ In the Archiv f. Pharrnacie, 18i4, 203. 
§ Nabrungsmittel, I, 16. 
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J?ishes c.tnalyzed by .Almen.-'.rhe su~joined list, with the analyseR 
wllich follow, is c<:>piccl from a monograph by A.lmen.* The English 
names, it will be noticed, are the last. The names in brackets are in. 
serted by myself. 

No. xxx. Aal, Mut·wna angnilla Lin., Al, Ang~ille, Eel. 
No. XXXI. Makrele, Scomber scombrus, Lin., Makrill, Macquerean vulgaire. 
No. XXXII. Lachs, Salmo sala1· Lin. Lax, Saumon, Salmon. 
No. XXXIII. Stromling, Clupea harengus var. tnembms Lin., St.romming, Hareng 

commun petit, Little Herring, [Whitebait (7)]. 
No. xxxn·. Scholle, Plenronectes platessa Lin., Flundra, Plie commune, Plaice. 
No. xxxv. Barsch, Percajluviatilis Lin., Aborre,Perche, Perch. 
No. XXXVI. Dorsch, Gadus callarias Lin , [ Gaclus 1/Wrt·hua, GUnther], Torsk, Morne 

proprement dite, Common cod. 
No. XXXVII. Hecht, Esox lucius Lin., Giidda, Brochet commun, Pike. 
No. XXXVIII. Gesalzener Haring, Clupea harengus Lin .. Salt sill, Hareng commun, 

Herring. 
No. xxxrx. Gesalzener fette Makrele, Scontber scombru11 Lin., Salt Fet-Makrill, 

Maquerean vnlgaire, .Ma:~kerel. 
No .. ·L. GesalzeneL· Lachs, Salnw salar Lin., Salt Lax, Saumon, Salmon. 
No. XLI. Kabeljan oder gesalzencr Leng, Gadus molva Lin., Kabeljo ellcr salted 

Langa, Lingue, L,ing. 
No: XLII. Gesalzener Strornling, Clttpea harengus var. tnembra-9 Lin., Salt Strom­

ruing, Hareng commun petit, Little Herring, [Whitebait (?)]. 
No. XLIII. Stockfisch. Gadus virens Lin., Grasej, Stockfisk, Merlan noir, Codfish. 

[The Gadus virens is Pollock or Coalfish.] 
No. XLIV. Fischmehl, Gadus, li'iskmjol, Morne, Cod. 
No. XLV. Le11g, Gadus nwlva, Lin., Spillanga eller torkad Langa Molva, Ling. 

J?ishes analyzed by Kostytscheff. -The following list of names and the 
accompanying analyses of Russian fishes analyzed. by Professor Kostyt­
scheff, are taken (with the analy~es which follow) from a tabular state­
ment (in English) exhibited at the International Fisheries Exhibition 
in London, in 1883. The explanatory names in brackets were kindly 
supplied by Professor Jordan. The names and analyses have also been 
compared with an English translation, made at the instance of the 
U. S. Fish Commission, of au article by Professor Kostytscheft' in the 
Russian "Journal of Rural Economy and Forestry," vol. CXLIV, part n. 

No. XLYI. Sigg, Coregonus bam·ii. [A kind of whitefish orlavaret]. 
No. XLVII. Pike perch, Luciope1·ca sandra, [Sandre, Stizo tedion sandra]. 
No. XLVIII. Codfish, Ga(l1ts nwrrhua. 
No. XLIX. Carp, Cyprinus carpio. 
No. I .. Pike, Esox lncius. 
No. LI. Crncian carp, Carassizts vulgaris 
No. LII. Gadus navaga., Russian cod, [ Pleurogadus navaga]. 
No. un. Smelt, Os1nerus eperlanus. 
No. LIV. Salmon, Salmo salar. 
No. LV. Salmon-trout, Salrno trutta. 
No. LVI. Clupea harengus var. me1nbms, [Common herring]. 
No. LVII. Sturge0n, Acipense1· giildenstaedtii. 
No. LVIII. Sterlet, .Acipense1· 1·uthenus. 
No. LIX. Bnrbot, eel-pout, Lota vztlga1·is . 

.,. Ana.les des Fleisches einiger Fische, Kgl. Ges. d. \Viss., Upst~la, 1877. 
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No. LX. Osnwrus spirinclms. [A kind of smelt]. 
No. LXI. .Velelta l'ttl[Jari.s. [A kipd of shad. Clupea meletta]. 
No. LXII. Salmon, Salmo 8ala1·. 
No. LXIII. Halibut, Hippoglossn8 maximus. 
No. LXIV. Great sturgeon, .Acipenser huso. 
No. LXV. River lamprey, Petrornyzon jl1wiatilis. 
No. LXVI. Pelecus 'l'nlgaris. [A kind of minnow.] 
No. J.XVII • .Alburnus chalcoides, [Bleak]. 
No. LXVIII. Leuciscus 1·ntilus var. caspica, [Roach]. 
No. LXIX. Cod, Gadus nwrrhua. 
~o. I.xx. Caspian shad, .Alosa caspica, Clnpea caspica. 
No. r.xxr. Caviar of Coregonus species. 
No. r.xxu. Caviar of sturgeon. 
No. LXXIII. Co1·egonus leucichthys, (Balyk.) 
No. LXXIV. Sturgeon, (Balyk). . 
No. r.xxv. Dorsal chords (Vezeega). [Back bones of sturgeon (f)]. 
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Fishes ana.lyzed by the writer.-Two specimens of European haddock, 
Gadus (egle.finus, used in an investigation on the digestibility of fish 
(which was conducted inl\'Iunich, Germany, and is reported beyond) were 
analyzed with results as shown in Nos. LXXVJ and LXXVII in the tables. 

Fishes analyzed by Popo.ff:-The following list of names of Ru~sian 
fishes and fish roe, analyzed by Popoff, is taken from the article by Pro­
fessor Kostytschefi~ referred to above, in which they are said to be 
quoted from a ''dissertation for the degree of doctor of medicine," St. 
Petersburg, 1882. The names are from the translation above mentioned: 

No. LXXVIII. Salt smelt (f) 
No. LXXIX. Fresh smelt. 
No. LXXX. Fresh vobla. 
No. LXXXI. Smokecl bream. 

No. LXXII. Salt dried pike perch. 
No. J,xxxnr. Salt dried smelt. 
No. LXXXIV. Roe of fresh vobla. 
No. LXXXV. Hoe of smoked bream. 

The Russian names of Nos. LXXVIII and LXXXIII are different. That 
of LXXXIII is the same as No. LIII, which Prof. Kostytscheff translates 
jnto English as "Smelt, Osmerus eperlanus." 

Analyses by Sempolowski.-For reasons stated beyond, in connection 
with the quoted results, these analyses are not considered in detail 
in the present report, anct hence the names of the species need not 
be g-iven here. 

2. RECAPITULATIONS OF AN.ALYSES OF EUROPEAN FISHES. 

ANALYSES BY P.A.YEN. 

Tables 10, 11, and 12 giv-e the results of analyses by Payeu. Table 
10 gives the analyses of flesh in the form given by the analyst. Table 
11 gives the proportion of refuse and flesh in the same specirnem;. 
In Table 12 the results are given in the forms used in this report. 

Payen's analyses and statements were made before the methods now 
current had come into vogue, and a few changes of form of statement 
are necessary to make the results comparable with latPr ones. Thns 
(Table 10) instead of giving the percentages of nitrogenous ~:;nbstauce, 
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Payen gives the percentages of nitrogen and adds that the nitrogeneous 
substance can be estimated by multiplying the nitrogen by the factor 
6.5. We hav.e used the factor 6.25. In making the recalculations for 
Table 1~ we here follow Payen's figures, but huve also noted the adap­
tations of the same made by Konig.* 
_ Regarding the figures in Table 10 the following remarks may be 
made: In the analysis of sardines t the percentage of nitrogen is given 
by Payen in round numbers as 6, and in a way that seems to imply that 
this was not intended as an exact statement of the percentage. Accord­
ingly we have not figured out the percentage of protein. In the analy­
SIS of Roach,t No. xv, the percentage of nitrogen is stated at 2.33. 
The protein calculated from this by multiplying by 6.25 would be 14.56. 
The percentage of ash is not stated, but even if it were as high as 2 
per cent. it would make the protein (N x 6.25) only 14.56 pm.· cent., while 
the albuminoids, etc., a~ estimated by difl'erence would amount to 17. 72. 
There is probably an error in the figures. Presuming that this error 
may be in the nitrog-en I have omitted the percentage of protein from 
the table. In the speeimen of salmon, No. XI, the percentage of nitro­
gen is given as 2.10, which would make 13.1 per cent. of protein, while 
the percentage of albuminoids by difference is 18.17. Tlu3 probability 
of error here is such that the protein is omitted. The figures for fresh 
herring are calculated by Payen from the analysis of salt herring, and 
I therefore omit the protein in this case also. In the other analyses the 
footings of water + protein + fat + ash are pretty near 100. 

TABLE lO.-Analyses of the flesh of fishes by Payen. 

Reference Dry sub- Mineral Nitro-Names of fishes. No. of Water. Fat. 
specimen. stance. matters. gen. 

-----------
P.ct. P.ct. P.ct. P.ct. P.ct. 

Skate (Raie) .............. oooo •ooo••. o •• I 75.489 24.511 0.472 1. 706 3.846 
Conger ct>l (Anguille de mer, Congre) ... II 79.909 20.091 5. 021 1.106 2.172 
Stock fish (Morue salee) ..... 0 •• 0. 0 •• • •• • III 47.029 52.971 0. 383 221.320 5.023 
Sardines (Sardines a l'huile) . . . o o o o •••• • IV 46.04 53.96 9.36 7. 9 6. 
Salt herring (HarengA sales). 0 0 0 0 0 •• 0. 0. v 48.998 51.002 12.718 316.433 3.112 
Herring (Harengs frais) 1 •• 0 0 0. 0 ••• • •• 0. VI 70.000 30.000 10.300 1. 900 2. 450 
Whiting (Merlan) .... 0 . . .. 0 ....... 0 •••• VII 82.950 17. 050 o. 383 1. 083 2. 416 
Mackerel (Maquerau) ........ oo . ....... . VIII 68.275 31.725 6. 758 1.846 3. 747 
Sole (Sole) ......... 0 ... 0 ... 0 .......... 0 •• IX 86.144 13. 856 0. 248 1. 229 1. 911 
Dab (Limande) ........ 00 .... 0 .......... X 79.412 20. 588 2. 058 I. 936 2. 898 
Salmon (Saumon) ...... o • • 000 .... 0 .... o. XI 75.704 24.296 4. 849 1. 279 2.ll95 

~~~~ \ ~~~~~)t~: ~::: ~ ~::: : ~ ~ ~~: ::::: ~:::: XII 77.530 22.470 0. 602 1. 293 3. 258 
XIII 76.968 23.032 1. 092 1. 335 3. 498 

Barbel (Barbillon) .... 0 ...... 0 ....... 00. XIV 89.349 10.651 0. 212 0. 900 1.571 
Roach (Gardon) ......... 0. 0 ••• 0. 0 ••• 0 •• XV 67.030 32. 970 13.250 0 

.. 63_'443" 2. 329 
Gudgeon (Goujons). 00 .. . 00 ............. XVI 76.889 23.111 2.676 4 2. 779 
Bleak (Ablettes) .............. o ........ o XVII 72. 889 '!.7.111 68.134 63.253 2.689 
Eel (Anguille) ... 0 ............. 0. 0 •••••• XVIII 62.076 37.924 23.861 0. 773 2. 000 

1 The analysis of fresh h erring is calculated from that of salt herr~ng, and the figures are therefore 
only approximate. 

tincluding 19.544 per cent. salt. 
3 Includinl!: 14.623 per cent. salt. 
4 2.77 in Payen, Subs. Alirnentaires, 488. 
o 8.03 in loc. cit. 
6 These specimens included the small bones with the flesh "since they are eaten entire;" hence 

the large percentages of mineral matters. 

" Nahrungsmittel. 3te Aufl., 1, 201-207. 
tIn Subst . .d.li1nent., p. 488. The analysis is not given in the other report referred 

to. See remarks on analysis by Konig beyond. 
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TABLl~ 11.-PJ·oportion!l of l'efn~e a1td .fle~h in }i1hes (~nalyzecl by Payen. 

Reference 

' 

Refe,.nce l Kin<l of fish. No. of Refuse. F.lesh. Kind of fish. No. of Refuse. Flesh. 
specimen. specimen. 

-- ---

I 
--

P.ct. P.ct. P. ct. P.ct. 
Skate ............ I 19.28 80.72 Dab ............ X 24.66 75.34 
Conger eel. ...... II 14.92 85.08 Salmon ......... XI 9. 04 90.52 
Stockfi.sh ....... . III 11.34 88.66 Pike ............ XII 31.88 68.12 
Sardines .. ....... IV 19.54 80.46 Carp ............ XIII 37.15 02.85 
Salt herring ..... v 12.00 88.00 Bari.Jel .......... XIV 46.95 53.05 
Whiting ......... VII 40.88 59.12 Gudgeon ......•. XVI 100. 00 
Mackerel ........ VIII 22.13 77.87 Bleak ........... XVII 24.11 75.89 
Sole .............. IX 13.86 86. 14. Eel .....••.. . ... XVIII 100.00 

-~- -- - -------

TABLE 12.-.Analyses of fishes by Payen, 8tatecl in the form used in the present 1·ep01·t. 

Kind of fish 

Skate .....•••••••••••...•••....... 
Conger eel. ...................... . 
Stockfish ............... .......... . 
Sardines (in oil)............. .. .. . 
Salt herring .................... .. 
Herring ........................ .. 
"'i'fhiting ......................... . 
1\Iackerel ........................ . 
So1e ....................... , ..... . 
Dab . ............................. . 
Salmon ......................... .. 
Pike .......................... \ .. . 
Carp ............................ .. 
Barbel. .......................... . 
Roach ...................... .... .. 
Gudgeon ....................... .. 
Bleak ........................... .. 
Eel .................. . ........... . 

I 
II 
III 
IV 
v 
VI 
VII 

VIII 
IX 
X 
XI 

XII 
XIli 
XIV 
XV 
XVI 
XVII 

XVIII 

P.ct. P.ct. 
75.50 24.50 
79. 91 20. 09 
47.03 52.97 
46.04 53.96 
49.00 51.00 
70. 00 30.00 
82. 95 17.05 
68.28 31.72 
86.14 13.86 
79. 41 20. 59 
75.70 24.30 
77. 53 22. 47 
76. 97 23. O'l 
89. 35 10. 65 
67. 03 32. 97 
76.89 23.11 
72.89 27.11 
62. 08 37.92 

P.ct. 
22.32 
13.96 
31.27 
36.70 
21.85 
17.80 
15 59 
23.11 
12. 38 
16.59 
18.17 
20.58 
~0. 60 

9. 54 

16.99 
15.73 
13.29 

P. ct. P. ct. P. ct. P. ct. I P. ct. 
0. 47 1. 71 3. 85 24. 04 101.72 
5. 02 1.11 2.17 13.58 99.62 
0. 38 *21. 32 5. 02 31. 39 100.12 
9. 36 7. 90 6. 00 

12. 72 tl6. 43 3. 11 19. 45 97. 6(1 
10.30 1. 90 ...... . ........... .. 
0. 38 1. 08 2. 42 15. 10 99. 51 
0. 70 1. 85 3. 75 23. 4~ 100. 31 
0. 25 1. 23 1. 91 11. 94 99. 56 
2. 06 1. 94 2. 90 18. 11 101. 52 
4. 85 1. 28 . ................. . 
0. 60 1. 29 3. 20 20. 36 99. 78 
1. 09 1. 3! 3. 50 21. 86 101. 26 
0. 21 0. 90 1. 57 9. 82 100. 28 

13. 25 2. 33 14. 56 

23. 86 0. 77 2. 00 12. 50 99. 21 

2. 68 t3. 44 2. 78 17. 37 100. 38 
s. 13 :::a. 25 2. 69 1 16. 81 101. os 

-----------~--~---------

*Including 19.54 per cent. salt. t Including 14.62 per cent. salt. +;Including small bones. 

ANALYSES BY KONIG. 

The analyses in Tal>le 13, l>y '{>rofessor Konig and his assistants, 
Messrs. Brimmer, Farwick, and Krauch, are taken from Konig, Nah­
rungsmittel, as above stated. Some of the analyses are given in the 
Zeitschrijt fiir Biologie, 1876, p. 507, others in the Ohem. 'lt. tech. Unter­
suchungen an der Versucludation, llfiinster, 1878, S. J 06. 

In Konig's tables the protein (Stickstoff-Sul>stanz) is estimated by 
multiplying thP nitrogen uy 6.25, the nitrogen having l>een determined 
by soda-lime. Where the sum of percentages, protein + fat (ether ex­
tract) + ash + water, is less than 100, the difference is taken as, "Non­
nitrogenous extractives" ( N jreie E.1Jtractsto.ffe). We have altered the 
form of statement into that adopted for the tables of this report; that 
is to say, the amounts of "albuminoids l>y difference" are computed 
by subtracting the sum of the water, fats, and ash from water-free sub­
stance, and put in the pl~ce of the protein (N x 6.25) of Konig's table, 
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The protein is given, however, in another column, as in the previous 
table, and the sum of water, protein, fat, and ash are also stated. This 
permits the same comparisons as iu the tables of analyses of American 
fishes. In the salt herring, the footing of water + protein +fats+ 
ash is exactly 100 per cent. and in the smoked salmon it is exactly 99 
per cent. Although these are round numbers I see no justification for 
assuming that they are other than accidental. 

TABLE 1:3. - Analyses of fishes by Konig and assistants. 

----- --- -- ----. 
Kind of fish. 

.. 

---

ike p 
H 
s 
s 
.A 
c 

(Hecht) ................... . 
ad dock (Schellfisch) ..•.•. _ .•.. 

alt herring (Haring) .. _ ... . ..... 
mokecl and salted salmon (Lachs) 
nchovies (Sardellen) ....•.•.... 
odor ling (Stockfisch, getrockne-
ter Schellfisch) . .. _ .... _ ....... 

rnoke<l herring (Biicklinge) .... s 
s 
L 

pratt ...... ------ ................ 
ampreyeelpickle<l (Neunaugen, 
rnarinirt) ....................... 

.... 
0 

0 
~g 
~s 
<:;> •.-< 
>:lQ 
~<l) ... 
'"'"' ~ <I> "' <,:; <I! 
<l) 

~ p::; 
--- --

P.ct. 
XIX 77. 37 
XX 80.97 
XXI 47.12 
XXII 51.89 
XXIII 51.77 

XXIV 18.60 
XXV 6g. 49 

XXVI 59.89 

XXVII 51. 21 

.0 h e. ~ 

~8 
ltlel "'Q "' .... .:: 

.... >:l oa:> i=l >:l .... "'""' ~ · 

~~ '§~ bll 

2~ 2 0 
..<l .... 

"' ..... 
~ :;J I ~ ~ ~ 

---- --

P.ct. P.ct.l P.ct. P.ct P . ct. 
22.63 21.46 0. 79 0. 38 3.18 
19.03 17.05 0. 34 *1. 64 2. 73 
52.88 18.97 16.67 17.24 3. 04 
48.11 27.00 11.72 9. 39 4.16 
48.23 22.75 2. 21 23.27 3. 57 

81.40 79.52 0. 36 1. 52 12.46 
30.51 20.76 8. 51 *I. 24 3. 38 
40. 11 23.71 15.94 *0. 46 3. 64 

48.79 21.79 25.59 1. 41 3. 23 

*.After the extraction of calcium phosphate from bones and scales. 

ANALYSES BY BUCKLAND. 

;:;;-
C'l 
..s 
X 

~ 
>:l ·s 
0 .... 

p., 
--
P.ct. 
19.86 
17.09 
18.97 
26.00 
22.30 

77.90 
21.12 
22.73 

20.18 

+ = '(i;. 
--"..0 
011l 

'"'"' P+ 
+"' ... ..... 
.e~ 

"' ~ 
P.ct. 
98.4 

100.0 
100.0 
99.0 
99.5 

98.3 
100.:1 

99.0 

98.3 

8 
6 
2 

The Central-Blatt fUr Agrikulturchemie, 187 4, n, 75, contains reports 
of analyses of salmon and herring by F. Buckland, which are said to 
have been published in the Oirculttr des deutschen Fischereivereins, 1875, 
No. 6, and republished in the Archiv fur Ph.armacie, 187 4, Bd. 203, Heft 
2, S. 178, from which latter the very brief account in the Central-Blatt 
is taken. The percentages are stated to have been calculated by the 
compiler of the article in the last-named journal from tbe English fig­
ures, which were given in absolute weights. Not having tbe original 
data at hand, I give in Table 14 the composition as stated by Konig 
(loc. cit.), who, as I infer from his statement, bad the original :figures. 
The fact that the footings are both exactly 100 suggest that one of the 
estimations may have been made by difference. The ash in the salmon 
is abnormally large. 

Kiml of fish. 

I 

Salmon, fresh . .•••. . 
Herring.---- ........ 

TABI-E 14.-.Analyses by Buckland. 

-~-

Refe.,noo I Dato of 
Protein 

(nitrogen 
No- ohpooi- - ;, ,,, I w ... ,_ men. an, Y · com-

pounds). 
I 

- -- - --
I 
p ,~. I 

P.ct. 
xxvru 1R74 I 77.06 13.1 t 
XXIX lSi·! I 80.71 10.11 

I 

• 

I In wator-he 
Water+ substance. 

Fat. Ash. protein + --
fat + ash. Nitro- ~ F 

I gen . . . at. 

e 

p __ ,, I ~, ,, I p_ ,,_ I p_,,_ P.ct. 
4. 30 : •. 5.l 100. 00 9. 23 
7.11 2. 07 100.00 8. 39 

18.7 
30.8 

4 
6 
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ANALYSES TIY ALMEN. 

,As the original report* Df Almen's investigations seems to have had 
a somewhat limited circulation, and only brief abstracts have appeared 
in the journals, it will not be amiss to cite some of the details. They 
may be best introduced by bis tabular statement of results, which is 
translated as Table 15. The succeeding statements are freely trans­
lated or condensed from Almen's report. 

TABLE 15.-Analyses of fishes and of beef by Almen. 

A. Fresh fish and beef. 

Name of specimen. 

Proteincompounds ........•••.......... d 11.64 15.5915.0116.93 17.8817.20 16.36 13.80 12.98 
Extractive matters .. . . . . . . . . . . . . . . .. . . . e 1. 78 1- 87 2.15 2. 30 1. 95 2. 15 1. 76 1. 58 1. 85 
F~tt ..................................... j 32.88 16.41 10.12 5. 87 2. 28 1. 80 0. 44 0. 20 0.15 
Salts .................................... _q 0.92 1.70 1.49 1.65 1.13 1.46 1.38 1.44 1.13 
Water . _.. . . . .. . . . . . . . . . . . . . .. .. . . . . . . .. h 52. 78 64. 43 70. 33 73. 25 76. 76 77. 39 80 06 82. 98 l83. 89 

Water-freb substance................... i 47.22 fS5. 57 29. 67 26. 75 23. 24 22. 61 19.94 17. 02 16.11 
Nitrogen ............................... k 2.105 3.2:!5 3.103 3.013 3.328 3.198 2.898 2.674 2.370 
Protein compounds calculated from ni-

trogen................................ 11.24 17.22 16.57 16.09 17.77 17.08 15.48 14.28

1

12.66 
Insolublesalts .......... , ...•........... m 0.26 0.25 0.32 0.89 0.65 0.44 0.57 0.75 0.2~ 
Solublesalts ........................... . n 0.66 1.45 1.17 0.76 0.48 ~ 1.02 0.81 0.69 0.01 
Chlorine................................ o 0. 013 0. 173 0. 043 0. 079 0. 059 0. 140 0. 061 0. 097 0. 186 

{ 

Protein compounds . . . . p 24. 65 43. 83 53. 62 63. 29 76. 94 76. 07 82. 04 81. 08 ,80. 57 
Ca.lcnlate~ on Extractive matters . . . . q 3. 77 5. 26 7. 25 8. 60 8. 39 9. 51 8. 83 9. 28 11. 48 

water-free Fat .................... r 69.63 46.14 34.11 21.94 9.81 7.96 2.21 1.18 0.93 
substance. Salts ................... s 1.95 4.77 5.02 6.17 4.86 6.46 6.92 8.46 7.02 

Nitl'ogen percentage... t 4. 46 9. 07 10. 46 11. 26 14.32 14.14 14. 53 15. 71 J14. 71 • 

"Analyse des Fleisches mmger Fische, von Aug. Almen (Mitgetheilt der Kouigl. 
Gesellschaft der Wissenschafteu zu Upsala am 7 April, 1877.) Upsala, 1877, 4to, 59 pp . 

• 
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TABLE 15.-Analyses of fishes and of beef by .Hmt:n-Contiuued. 

B. Salted fish. C. Dril'cl fi~h. 

10 I 11 14 I 15 16 17 

Name of &pecimen. 

P. ct. P. ct. P. ct. I P. ct. J>. ct. P. ct. I P. ct. \ P. :: 
Soluble albumen .. .. . . .. .. .. . . • .. • . .. • . . ...... a 1. 71 1. 28 2. 73 0. 60 1. CO 5. 36 3. 38 1. 86 
Insoluble protein compounds.................. b Ill. 31 15. 68 15. 10 16. 07 13. 82 54.01 150. 56 38.60 
Gelatin formers .. . .. .. . .. . .. .. • • • • . • • . .. . • . • . 1. 93 1. 50 1. 41 7. 06 1. 76 12. 35 10. 47 13. n 
Protein compounds .. .. .. .. .. • • • •• . • . .. . .. .. .. d 14. 95 18. 46 I 9. 24 23. 73 16. 58 71. 72 64. 41 54.18 
Extractive matters...................... . .. .. . e 5. 52 2. 74 3. 02 3. 70 2. 82 6. 48

1

9.14 4. 90 
Fat........................................... f 21.30 

1

14.10 12.00 I 0. 40 7. 05 1. 20 0. 70 0. 57 
Salts ........... ~ .............................. g 15.6616.27 14.70 19.7!1 17.93 6.89 8.73 11.82 
Water ... ..... .... . ... .... .... .... ..... .... . .. h 42.57 48.43 51.04 52.42 55.62 13.71 17.02 28.53 

Water-free substance......................... i 57.43 .51. 57 48. 96

1

47. 58 44.38 86. 2!l \82. 9e 71.47 
Nitrogen.................. . . . . . . . . . . . . . . . . . . . k 2. 925

1

3. 331 3. 581 4. 575 3. 100 12. 79 12.17 9. 46 
Protein compounds calculated from nitrogen.. l 15. 62 17.79 19. 12 24.43 16.55 68.30 65.00 1 50.51 
Insoluble salts .............................. m 1. 43 1.13 0. 72 1. 42 0. 83 3. 83 7. 00 2. 29 
Soluble salts .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . n 14. 23 115. 14 13. 98 18.33 17. 10 3. 06 1. 73 9. 53 
Chlorine . .. .. . .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. o 13. 65 14. 50 13. 81 18. 00 16. 24 0. 19 0. 60 9. 08 

(Protein compounds .... p 26. 03 
1
35.80 39.30 \49. 88 37. 36 83.11 77.62 75.81 

Calculated on water- 1 Extractive matters . . q 9. 61 5. 31 6.17 7. 77 6. 35 7. 51 U. 02 6. 86 
free substauce. < ~at .. .. .. .. .. ...... .. . 1' 37. 09 27.34 24.51 0. 84 15.89 1. 39 0. 84 0. 79 

lN:Sa1_lttrso~·e·n-·p·e·r·c·e"n·t·a·.;e·.·.· Bt 27.27 31.55 30.02 .41.51 40.40 7.99 10.52 16.54 
~ ... 5. 093 6. 45!) 7. 3141 9. 62 6. 985 14. 82 114. 67 13.23 

----------------------------------------------------
METHODS OF ANAI,YSIS. 

The execution of the analyses seems to have been in some respects 
less detailed than might have been the case. Thns many, if not most, 
of the more important determinations are not duplicated but made only 
once in each experiment. I would not, however, be understood to 
question the reliability of the results except in so far as single deter­
minations are always uncertain. Agreement of duplicates by no means 
proves the correctness of a~ analysis but their failure to ag1 ee often 
calls attention to errors which might otherwise escape notice. 

As regards the preparation of the material for the analysis, Almen, 
after speaking of the ease with whicll bones, tendons, and fat can be 
separated from the other tissues in meats, remarks as follows: 

In investigating the colorless and almost white meat of fish the foreign ingre­
dients can not be separated with the same facility and thoroughness as is done in the 
analysis of beef. In fish there are a great nmnber of bones disseminated throughout 
the meat and which have the same color. These are very difficult to separate and 
portions remain in the flesh during the analysis, and through their richness in phos­
phate of lime and gelatin-formers increase the quantity of salts, especially the 
insoluble salts, and of gelatin. As it is, however, not intended in these investiga­
tions to make a comparison between the muscular tissues of fish and mammals, bnt 
a comparison between the different kinds of fish and beef as articles of food, the 
flesh of fLsh for investigation has been nQ ~O!'e c3trefully prepared than is usual i~ 
the :preparatio~ of :food for the table . 

• 
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The scales were thoroughly removed from the fr~sh fish, their beads cut ofl', and 
the entrails taken out. The me~Lt and skin were then separated as well as possible 
from the backbone, tail, and !Jony fins. The whole flesh thus obtained was cut fine, 
and carefully rubbed in a mortar until it formed. a homogeneous mass, which was 
used for the analyses. 

The water was determined in the flesh by heating 15 or 20 grammes, 
firfit at a lower temperature in a water bath and then at 1100 U., to a con· 
stant weight. As the tlesh grew horny and hard in drying it was from 
time to time stirred and pulverized with a glass rod or pestle, and thus 
ground fine so as to allow the escape of all of the water. Almen insists 
upon the necessity of thorough and complete drying, and believes that 
it was accomplished by this means. 

The ash was determined by burning the dried substance in air. 
When necessary to avoid fusion of the alkaline salts and consequent 
imperfect ignition, the mass was first charred and then extracted with 
water. Where the ignition was practicable without this previous 
charring and extraction the ash was treated with water, and the solu­
ble and insoluble salts weighed separately. Where the material was 
first charred the soluble salts were then extracted and weighed and the 
insoluble salts afterwards determined. 

The chlorine was determined in the salts by a titration with a deci­
normal solution of silver nitrate. AI men remarks that-

In the fresh fish tlle chlorine occur!'. principally as potassium chloride; in the salt 
fish almost exclusively as so<lium chloride. In the former the content of chlorine as 
shown by the analyses must be regarded as correct, while for the latter the amount 
of sodium chloride mnst be taken into account in order to determine the amount of 
salt used in salting the fish. A small portion of the chlorides may have been vola­
tilized in the ignition, and the resnlts of the determinations of ash and of chlorine 
thus rendered somewhat incorrect.. Since, however, the method was the same in all 
of the cases, the figures that are given may lie accepted as fair indications of the 
relative amounts actually present. 

The amount of fat was determined uy extracting the dried and pulverized iiesh 
with ether to which a. small quantity of 97 per cent. alcohol had been added. The 
ethereal solution was dried in a water-bath to constant weight. The extraction was 
always complete and the errors can not be important. 

The nitrogen determinations were made by burning with soda lime. 
For this purpose 3 or 4 grammes of the finely divided and homogene­
ously mixed flesh were dried in a water bath. It was then very finely 
pulverized and carefully mixed with t.he soda lime. 

The combustions were conducted first in glass tubes and afterwards in porcelain 
tubes, in which latter the operation went on more quietly. The ammonia was 
caught in a standard solution of sulphuric acid of normal strength and titrated 
against sorla solution of one-third normal strength. In the first combustions, colored 
decomposition products appeared, imparting to the sulphuric acid a light-reddish 
color wbich made the titration somewhat uncertain. The litmus color was, never­
theless, predominant and the limits of error in the titration could not have exceeded 
0.2 per cent. or at most 0.4 per cent. of the soda solution, which would correspond to 
from 1 to 2 milligrammes ofnitrogen, wllich was of no importance for these investi­
gations in view of their practical purpose. I succeeded, howeyer, in avoiding these 
colored combust.ion products by filling the anterior part of the tube with coarse tiOda 

H. Mis. 27 4--48 
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lime, through which the products of the comlmstion were obliged to pass. ·when, 
however, only the fine soda lime was used the colored products passed over without 
being decomposed . 

.Almen insists upon the finest practicable pulv~rization and careful 
mixing of the substance with soda lime, which latter had been care­
fully tested by combustion with sugar to prove its purity: 

As an indication that the nitrogen determinations were reliable and correct, 
within the limits required for their purpose, I may state that two determinations 
with fish meal gave, respectively, 12.17 per cent. and 12.21 per cent. of nitrogen, and 
two others with fresh flesh of cod gave, respectively, 2.63 per cent. and 2.72 per cent. 
of nitrogen. The disagreement of duplicates thus did not exceed 0.1 per cont. of 
nitrogen or 0.5 per cent. of protein. 

In speaking of our own attempts at determining the nitrogenous 
ingredients directly, Section A, Division 2, I referred to the fact that 
these determinations were made as much for the purpose of testing the 
methods, and for comparing the results with those obtained by other 
investigators, as for the sake of the results themselves. I had especially 
in mind the work of Almen, who has made a considerable number of 
estimations of albumen, other substances soluble in water, gelatin­
formers, and the extractive matters. The descriptions of his methods 
·as well as his results seem worthy of somewhat detailed statement here, 
since this work with that of Kostytschef, which I presume to have been 
conducted by similar methods, constitutes the most extensive contribu­
tion we have to the knowledge of this particular subject. 

Almen lays especial stress upon the comparison between the compo­
sition of beef and that of the several kinds of fish~s which he analszed, 
the analyses of the beef and fish being made by the same methods. 
The albumen soluble in water, the gelatin-forming substances (gelatin­
oids as they are somet.imes called), and the extractive matters were 
estimated as follows : 

The determination of these several constituents were made in each case in a single 
portion of the flesh, generally about 33.3 grammes, which bad been finely divided 
and well mixed as previously stated. The flesh was placed in about 250 grammes of 
distilled water, stirred :wd allowed to stan1l from 8 to 12 hours, with frequent stirring, 
and then filtered through paper by means of a Bunsen .tilter pump. The undissolved 
portion was then extracted in like manner a second time, with the same quantity of 
distilled water, and washed once on the filter. The filtrates and the washings, which 
togethel' made about 600 cubic centimeters, were then boiled down in a porcelain 
dish to about 70 to 100 cubic centimeters. In this process the albumen separated out 
in coarse flocculent masses which were easily filtered. They were placed upon the 
filter, washed with hot water, completely dried at 110° C., and weighed between two 
watch-glasses. In working with some kinds of fish, it happens that in the second 
extraction with cold water the insoluble portion assumes a gelatinous form similar 
to syntonin, and is difficult to filter. By use of the Bunsen pump and a goodly amount 
of patience, the filtration always succeeded. 

The longer the extraction was protracted with new portions of water, the more 
gelatinous the residue became, without, however, any considerable quantity of solu­
ble albuminous matter passing into the solution. This was particularly the case 
with perch. Whether this peculiarity of the fiesh of some of the fishes depended 
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upon lack of acid iu the muscle, upon the way they were killed, or upon the fact that 
the fishes in question had been frozen and that the flesh had thereby suffered some 
alteration, or whether it was due to other causes, I can not say. In the boiling of 
the extract, complete coagulation was not obtained until a small quantity, 5 to 10 
drops, of acetic acid had been added. The flesh of some fishes gives a second filtrate 
of so slight acidity that boiling alone, without addition of acetic acid, does not cause 
a complete separation of the albuminoids. On this account the filtration proceeds 
very slowly, and there is formed on ·the surface of the,filtra.te during the subsequent 
evaporation a casein-like film. This occurs when a little acetic acid had been added 
during the boiling for precipitating the albumen. When the amount of the precipi­
tatea albumen is considerable, from 0.5 gramme to 1.0 gramme, a complete drying 
upon the filter is tedious and difficult. But if the partly dried and reasonably solid 
mass which sticks to the filter is separated in thin 'layers by means of a sharp pen­
knife and placed upon a watch-glass, the drying is rapid and complete. 

The filtrate from the precipitated albumen was evaporated in a platinum capsule 
over a water bath and then completely dried at 110° C. and weighed. Thereafter it 
was ignited at a low heat, generally in the same platinum capsule, which, during 
the incineration, was covered with a larger capsule, the latter thus serving as a 
loosely fitting cover. The light-colored ash thus produced was weighed and its 
weight subtracted from the total weight of the dried substance, the loss being taken 
as the amount of the extractive matters. If, however, the direct ignition was not 
satisfactory, the amounts of the soluble and insoluble salts were determined separ­
ately and their sum subtracted from the total weight of the dried substance. 

The portion of the flesh which did not dissolve in water was carefully removed 
from. the filter and boiled for about 12 hours in a porcelain dish with a larger amount, 
500 to 600 cubic centimeters of water. The porcelain dish was covereu with a large 
funnel and as the water boiled away it was replaced by distilled water. During the 
boiling, thin yellow films formed on the sides of the evaporating dish. These had the 
appearance of gelatin but were not soluble in boiling water. Boiling in a glass flask 
was not successful ou account of the heayy bumping, by which the contents were 
at times projected out of the flask. 'rhis occurred once or twice in the boiling in the 
porcelain evaporating dish. The solution of gelatin was filtered boiling hot, the 
insoluble portion boiled again with a larger amount of water, filtered, and washed with 
boillng hot water. The gelatin solution, which was usually light yellow in color, was 
concentrated by evaporation in a porcelain dish to a small volume, then transferred 
to a platinum capsule and dried, first over a water bath and then in the drying oven. 
The residue had the appearance of a fine jelly, but did not become hard on cooling. 

This gelatin is not entirely pure. It contains especially, besides other matters, 
some salts insoluble in cold water. The gelatin from the plaice~ for instance, con­
tained 3 per cent. of 1.\Sh corresponding to 0.1 per cent. of the total flesh. The parallel 
determinations from the same flesh gave results which agreed well with one another. 
The perch, for instance, yielded in two determinations 3. 71 per cent. and 3. 77 per cent. 
of gelatin. The amount of gelatin obtained in the second 1'2 hours' boiling, though 
appreciable, is very small in comparison with that yielded by the first 12 hours' boiling. 
In my opinion, the determinations of the gelatinoids are the least reliable of all. They 
are, nevertheless, sufficiently accurate for comparison, since they were all conducted 
by the same method. 

In regard to the remaining nitrogenous material, Almen remarks : 

The insoluble protein, for reasons easily seen, can not be directly determined. 
On this account, it is usual to determine by differences. The total water-free sub· 
stance minus the sum of the salts, fat, extractives, gelatinoids, and soluble albumen, 
gives the insoluble protein. All the errors which may be made, in the determinations 
of the other substances named, thus appear in the estimation of the insoluble protein. 
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In other words, the insoluble protein was not directly determined, 
but was estimated by difference. 

Since this is one of the most important constituents of the flesh, 
Almen had recourse to direct determination of nitrogen and the com­
putation of the amount of total protein matters from the percentage 
thus obtained. 

PERCENTAGE OF NITROGEN IN PROTEIN COMPOUNDS. 

The subject of the percentages of nitrogen iu the flesh of fish is treated 
at some length by .Almen. I quote his language: 

The percentage of nitrogen, without doubt, demanlis special consideration, because 
it is a measure of the amount of protein compounds. When we consider .the vary­
ing percentage of fat, we might expect wide variations. The amounts of nitrogen 
in the flesh of fish, however, range between 2.1 per cent. and 3.2 per cent., while beef 
contains3.33percent. The plaice comes next to beef, with3.20 percent. Consequently 
it contains more protein matters tl1an any other fish studied. By co.mparing the 
series (d) and (e) (of table 15 above) it will be seen that the percentages of nitro­
gen are a correct measure of the relative amounts of protein. 

The amount of protein computed from the determined percentages of nitrogen 
depends, of course, upon the number by which the latter percentages are multiplied 
or, in other words, upon the nitrogen percentage-coefficient [nitrogen factor] of the 
flesh. The percentage of nitrogen in the true prottJin compounds [albuminoids and 
gelatinoids] varies from 15.4 to 16.5 per cent., and averages 16 per cent., from which 
it follows that, to obtain the percentage of actual protein compounds, we have to 
multiply the nitrogen in the latter by 6.25, or, in other words, 6.25 is the nitrogen 
percentage-coefficient (nitrogen factor) for pure protein compound::> in general. This 
coefficient is often used in calculating the amount of protein in vegetable as well as 
in animal food materials. 

Referring now to the amount of protein compounds in the flesh of fish, it may be 
noted that Payen gives the nitrogen percentages of different fish and adds (in a foot­
note) that the amount of protein may be obtained by multiplying the percentage of 
nitrogen by 6.5. Lotheby, in like ma,nner, in a table of the composition of various 
food materials, gives their contents of nitrogen and protein compounds, the latter 
being 6.5 times as large as the former. Pavy employs the same coefficient, following 
the figures in Letheby's table. 

This method of calculating the amount of protein compounds in meat and other food 
materials in the same way as for pure protein · compounds, namely, by multiplying 
the nitrogen percentages by 6.25, leads to gross errors, because flesh Js in no way pure 
protein, but contains a number of other ingredients, namely the extract.ive matters, 
some of which are non-nitrogenous (inosite ), whil~ others which are rich in nitrogen 
(kreatin, hypoxanthin, etc.) might, with as good reason, be counted as worthless a~ 
ranked with protein. The common "Liebig's meat extract" is said to contain 9 to 
10 per cent. of nitrogen and 33 to 40 per cent. of !:!alts and water. Taking these out, 
the remainder corresponds to the water-free extractive matters, which are said to 
contain about 15 per cent. of nitrogen or nearly the same proportion as the pure pro­
tein compounds. Now, sinue flesh contains about 2 per cent. of extractive matters 
with about the same content of nitrogen as the protein compounds, it is clear that the 
amount ofprot.ein compounds obtained by multiplying the nitrogen by 6.25 must be 
too large, and in no way corresponds to the actual quantity of pure protein compounds 
present but, rather, very closely to the sum of these and the extractive matters . 

.Almen's · point, that multiplying the total nitrogen, including that 
which belongs to the extractives as wel1 as that in the protein com­
pounds, albuminoids, and gelatinoids, by 6.25 would give a product 
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larger than the actual amount of protein compounds, is too evident to 
require argument. He adduces, however, figures from Payen's and 
Pettenkofer and Voit's analyses, as well as his own, from whieh he com­
putes that in the water-free substance of lean beef the actual amounts 
of protein compounds could hardly be more than 77 per cent., while the 
ordmary computation would make them as high as S8 to 92 per cent. 

In view of the labor involved in direct determinations of the actual 
amount of protein compounds, exclusive of extractive matters, Almen 
has attempted to find what proportion of the nitrogen actually belongs 
to these compounds, or, to speak more properly, by what factor the total 
nitrogen should be multiplied in order to yield figures corresponding 
with the actual amounts of protein compounds. For this purpose he 
takes the sums of the soluble albumen, the gelatinoids, and the other 
protein compounds in eight different specimens of flesh of fish and one 
of beef (which numbers are found in the line designated by (d) in Part 
A of Table 15), and adding them together finds their sum to be 138.29 
per cent. The sum of the corresponding percentages of nitrogen, line 
{k) in the same table, is 25:914 per cent. Dividing the former of these 
two sums by the latter he obtains the quotient 5.34, which he desig­
nates as the coefficient by which the percentage of nitrogen in the flesh 
should be multiplied in order to give the actual amount of protein com-
pounds in the flesh. He then assumes that the multiplication of the · 
percentage of nitrogen in any one of the specimens of fish analyzed, 
fresh, salt, or dried, will give the actual amount of protein. These 
calculated amounts he gives in line (e) of his table. The amounts of 
protein as directly determined then compare with the amounts thus 
calculated, as shown in Table 16. 

TABLE 16.-Comparison between percentages of p1·otein catnpou,nds as di1·ectly cleterntined 
and as computed by multiplying the total nit1·ogcn ·b!f 5.34. 

Fresh fish and lean beef. 

In flesh of- I 
Protein compounds._ 

Directly Computed 
deter- from 

I mined. _ nitrogen. 
-----------------1 I 

Per cent. Per cent. 
Eel ............. ;........... 11.64 I 11. <:i 
Mackerel. ... --_. __ .--·-- __ . 15.59 17.22 
Salmon ...... ·-----........ 15.91 16.57 
Little herring .... ------ .. _. 16. 9il 16. 0\J 
Plaice ______ .-----·----·___ 17. 20 17.08 
Perch. __ . __ ·---_.----- .. __ . 16. 36 15.48 
Cocl........................ 13.~0 I 14.28 

r~~~-b~~f·.::::::::::::::::: g:~~ __ n:~~ 

Dried and salted fish. 

Protein compounds. 

In flesh of- Directly Computed 
deter- from 

!---:--------! mined. I nitroge~ 
Per cent. 

Salted herring._ ....... ___ . 14. 95 1 

Salted mackerel . _____ .. __ . 18. 46 
Salted salmon ... ____ ...... 19.24 
Salted ling·----··-·---.... :!3. 73 
::5alted little herring .. ___ .. 16. 58 
Uriedpollock ...... -----· 71.72 
Dried uod (powdered)_. ___ . 64. 41 
Dried ling ....••• ···--·.... 54.18 

Per cent. 
15.62 
17.79 
19.1:0:: 
24.4:3 
16.55 
68.30 
65.00 
50.51 

It will be borne in mind that the direct determination of protein wa~ 
more properly a determination by di1ference, since it was made by sub­
tracting the sum of the extractive matters, fat, and ash from the total 
water-free substance. .Any errors, therefore, which might have occurred 
in the determinations of either ash, fat, or albumen would enter into this 

.:.. 

I 
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estimation of the protein. The fact that the majority of the determina­
tions of these substances were made not in duplicate but singly would, 
unless unusual care was exercised in the work, leave grounds for fear 
that errors might have entered into them. That Almen was himself 
persuaded that his determinations might not have been free from mis­
'takes, he takes pains to state in his references to the differences which 
occur between the amounts of protein as estimated by the two methods. 
Thus, the quite wide differences between the two estimations in the 
fresh mackerel (1.6 per cent.) and in the perch (0.9 per cent.) he attributes 
to probable errors in the nitrogen determination. vVhile I would wish 
to refrain from criticism of the labor of a fellow-investigator, it is not 
easy to avoid the feeling that greater care in the analytical work would 
have yielded less uncertain results. At the same time, . my own analy­
ses,* already given, show variations between the amounts ofprotein as 
directly determined (albuminoids by difference of the tables) and the 
amqunts obtained by multiplying the nitrogen by 6.25 as large as, or 
nearly as large as, those here stated, though of course in my own anal­
yses the protein refers to the whole nitrogenous material, while in this 
case Almen includes only the true protein compounds, the albuminoids 
and the gelatinoids, the extractive matters being excluded. 

SOLUBLE AND INSOLUBLE SALTS, CHLORINE, ETC. 

Some of Almen's other conclusions are of decided interest. The 
insoluble salts he regards as including, in some cases, tqe phosphates 
of the small bones which are not separated from the flesh. The soluble 
salts vary between 0.5 per eent. and 1.5 per cent. in the, flesh. The 
smallest portion was in the lean beef; the percentage in the different 
kinds of flesh of fishes being considerably larger. 

The amount of chlorine is very insignificant. No difference is observ. 
able, either between the chlorine in the fresh-water and sea-water fishes 
or between the flesh of fishes and lean beef; but, as .Almen observes, it 
is to be remembered that the chlorine was determined in the ash, from 
which a portion.may have escaped in the ignition. 

STATEMENTS REGARDING INDIVIDUAL SPECIMENS. 

As stated above, in the descriptions of the methods of analysis, Almen 
analyzed the flesh and skin of the fish together, regarding these as 
constituting the edible portion and the remainder as refuse. Reference 
to the details of his memoir, however, show:;; that in some cases the 
flesh alone was used, the skin being rejected. The following statements 
in Almen's description of the individual specimens are also worthy of 
especial record: 

No. xxx. Thefirstspecimenin thetablewas, ''Anor~linaryfresh-watereel weighing 
328 grammes. The skin was removed and weighed 35 grammes or 11 per c'ent. of the 
whole. The flesh freed from bones and other refuse weighed 209 grammes, or 64 per 
cent. of the whole eel. The bead and other parts not used for food amounted to 36 
per cent.'' In this very fat fish, therefore, the refuse, as Almen remarks, made up a 

• See Section A, Oivisions i (Tables 2 and 3) and 5, above. 
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much smaller proportion of the whole weight than is usually the case with fishes. 
The specimen thus analyzed consisted of flesh without skin. 

No. xxxr. "The specimen of fresh mackerel was of the kind which occur in late 
autumn in the bays on the Swedish coast and are very fat. This specimen was quite 
small." 

No. XXXII. "This specimen was taken from a salmon estimated to weigh about 6! 
kilos. It consisted of a slice across the middle of the fish intended to include the 
leau'er flesh of the back and the fatter flesh of the belly." 'rhe attempt was evi­
dently made to secure a sli<ie that would fairly represent the composition of the whole 
of the flesh. The flesh freed from skin was used for the analysis. 

No. xxxur. 'rhe specimen of "little herring" (whitebait"·') included 7 :fish, 
weighing together 198 grammes. The head, bones, scales, and entrails weighec166 
grammes, or 33 per cent., the milt and spawn 22 grammes, or 11 per cent., the flesh and 
skin ~hich were taken for analysis, 110 grammes, or 55 per cent. of the whole weight. 

No. xxxv. The specimen of perch <ionsisted of one entire fish weighing 403 grammes, 
of which the roe constituted 10 pel' cent., the head 20 per cent.; and these, with the 
entrails, bones, and other refuse, 59 per cent. of the whole weight, the edible portion, 
flesh, and skin making 41 per cent. 

No. XXXVII. The specimen of pike consisted of one very small :fish, weighing only 
260 grammes, of which the edible portion, flesh, and skin, freed from scales, made 53 
per cent .. 

No. xxxvrn. The Aalt herring was'' one of the ordinary N orwegia.n Tonnen ha1·1·inge," 
which I understand to be herring salted in brine. The specimen was smaller and 
leaner than usual. The edible portion, flesh, and skin of a large herring was found 
to constitute 69 per cent. and that of a small one 63 per cent. of the total weight of 
the :fish, from which Almen takes 66 per cent. as the average amount of edible por• 
tion in these fish. 

No. XXXIX. The salted mackerel are the so-called fat mackerel taken in late autumn 
on the Swedish coast. These are cleaned, heavily salted and packed ~n small kegs. 
On account of their fatness they ara highly prized, bri.nging higher prices than the 
Norwegi;tn herring. The specimen analyzed consisted of flesh and skin. 

No. XL. The next specimen is described as" one of the ordinary salted salmon, as 
it is commonly found in large flat pieces." The specimen consisted of the flesh anrl 
skin, freed from scales. 

No. XLI. The ling is described as "the ordinary Kabeljau as it occurs in the mar­
kets, dried and salted in tubs without btine." The flesh, with the skin freed from 
scales, was analyzed. 

No. XLII. This consisted of 9 salt .herring ("Little herring," Germ. Stromling) a 
kind very common in the Swedish market, salted in brine in tubs. The specimen was 
of inferior quality. The 9 :fish, after' the brine had been wiped off with a cloth, weighed 
only 217 grammes, ofwhich the edible portion (both flesh and skin f) made 6lper cent. 

No. XLIII. This is designated by Almen as "Stockfish, Gadus vi1·ens, codfish." . The 
Gadus virens, however, is not what we ordinarily call in English codfish, but rather 
the pollock or coal fish. Almen describes the specimen as ordinary stock:fish, dried, 
unsalted, and with a brownish yellow flesh, and so hard and tough and horny that 
it was impossible to cut it with a knife. "I was obliged to pound the knife with a 
hammer, and thus succeeded in dividing the fish into small pieces which were 
pounded up in a mortar to a coarse homogeneous powder." 

No. XLIV. This fish-meal (fischmehl) is described as a "light-yellow, loose powder 
which has lately come into our markets, and consists of short elastic :fibers (muscle 
fibers). It has a slight odor similar to that of dried :fish, and is nearly tasteless." 
According to this description, the specimen must be very similar in appearance, 
odor, and taste to the dessicated cod, No. 80, described in the analyses of American 
preserved :fishes. 

No. XLV. Of the ling, Atmen speaks a::> follows .: "In the preparation of this fish, it is 
customary to cut off the head and remove the entrails and backbone. The two 
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sides, which remain together, are spread out, and thus dried. In this form it comes 
into the market. The ling is not salted before drying. I believe, however, that 
after it has been cleaned, it is allowed to lie for a short time in sea water to remove 
tbe blood and coloring matter and give the :fish a white and attractive appearance. 
The specimen analyzed l1ad the ordinary appearance, and was so dry, tough, and bard 
that it was only with the help of a hammer and knife that I succeeded in cntting it up 
into small pieces. The flesh and skin were then pulverized and nsed for the analysis." 

Tables 17 and 18 give the results of Almen's analyses in the form 
used in this report. The percentage of'' albuminoids, etc .• hy differ­
ence" and for protein (N x 6.25) are computed from Almen's figures. 
As shown in the last column of Table 18, the sum of the water, protein 
(N x 6.25), fats, and ash in the flesh came very near to 100 in most of 
the cases. In our analyses of American fishes the sums of these ingre­
dients in the cod and other species of Gadus exc~eded 100. Alrnen's 
results are very similar. One of the specimens of mackerel comes up 
quite high, 102.7 per cent. The correctness of this analysis is, bow­
ever, called in question by ..A..lmen. The data of Table 18 are not 
exactly comparable with those of the corresponding table of analyses 
of American fiE<hes, since, in most cases, the specimens inclnde, with 
tile flesh, the skin, which is richer in gelatinoids, while our analyses 
were made with the flesh alone. In our analyses, the insoluble albu­
minoids (insoluble protein) were determined directly, while tbe esti­
mates in Almen's are by difference. Rather more pains were taken, in 
our analyses, to determine the ash and fat in the albuminoids, etc. 
The methods of amalysis were otherwise essentially the same. 

TABLE 17.--Analyses of fis h, etc. , hy Almen ( flguTesTecalculated to the f orms usecl in this 

R efer ence 
Names of fishes. No. of 

specimen. 

FRESH FISH. 

Eelt ..•...............•.•••.... XXX 
Mackerel. ..................... XXXI 
Salmon+ ...................... XXXII 
Little herring ................. XXXIII 
Plaice ....... . ................ XXXIV 
Perch·----- ................... XXXV 
Uommon cod . _ . .. , ........... XXXVI 
Pike ......................... . XXXVII 

SALTED F1SII. 

Herring ........ _ ......... . .... XXXVIII 
Mackerel. ..... . .. . ............ XX,XIX 
Salmon (smoked 1) ............. XL 
Ling .................... -..... XLI 
Little herring ................. XLII 

DRIED FISH. 

Stockfish (pollock~) ........... XLUI 
Uodftsh (1) powder (Fischmehl) XLIV 
Ling .......................... XLV 

i Including salt of salted fish. 
*Water-free substance-fats and aRh . 

repm·t) . 

"' "· <l) "O Q) 
<l) 

'"'<:.) 
~-<eli 0~ 

"-<c:.> ~ <l) 
-~ ·s~ ~-<2 ..; <l) OO 

<l) -+",.0 ;:~;a 

~ t:e;:l .t::i. ~. 

~ ~ "' -..:::> 
-<!j -
--

P.ct. P. ct. P. ct . 
52.78 47. 22 13.42 
64.43 35.57 17.46 
70.33 29.67 18. 06 
73.25 26.75 19. 23 
77.39 22.61 19.35 
80.06 19.94 18.12 
R2. 98 17.02 15.38 
83.89 16. 11 14.83 

42.57 57.43 20.47 
48.43 51.57 21.20 
51.04 48.96 22. 26 
52.~2 47.58 27.43 
55.62 44. 38 19.40 

13.71 86.29 
78 20 i 17.02 82.98 73.55 

28 53 71.47 59.08 

---- -- --
•n 
--~-

co ]. <6 
X 

0.-Q 
1-<<t.l 
p.~ 

>=i z + <l) .,r ;.."' bll 
;, +- 0 :§ !~ 
~ 

..Q .t: 0 

~ + ~ z 1-< 
~ ~ 
--------

P.ct . P. ct . P.ct. P.ct. P.ct. 
32. 88 0. 92 2.11 13. 16 99.74 
16.41 1. 70 3. 23 20. 16 102.70 
10 . 1~ 1. 49 3.10 19. 39 101.33 
5.87 1. 65 3. 01 18.83 99.60 
1. 80 1. 46 3.20 19.99 100. 64 
0. 44 1. 38 2. 90 18.11 99.99 
0. 20 1. 44 2. 67 16.71 101.33 
0.15 1. 13 2. 37 14.81 99. 9R 

21.30 15.66 2. 93 18.28 97.81 
14. 10 16. 27 3.33 20.82 99. 62 
12.00 14. 70 3. 58 22.38 100.12 

0. 40 19.75 4.58 28.60 101.17 
7. 05 17. 93 3. 10 19.38 99.98 

1. 20 6. 89 12. 79 79.94 101.74 
0. 70 8. 73 12.17 76.06 102. 51 
o. 57 11.82 9. 46 59.12 100.04 

+ The .. e specimens consisted of the fl esh alone ; the others included the skin with the flesh. 

1 
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TABLE 18.-Analyses of fiah by Almen. Proximate ingtedients di1·ectly determined . 

Names of fish. 

FRESH FISH. 

Eel .••.......•....... . .................•. 
Mackerel ........... . ................... . 
Salmon ................................. . 
Little herring . .... ~ ..................... . 
Plaice ................................... . 
Perch ...................... . ........... .. 
Common cod . ........................ . .. . 
Pike ................................. . .. . 

SALTED ]'ISH. 

Herring . ... . ............................. 
Mackerel .....••.................. . ...... 
Smoked salmon .............. .. .......... 
Ling ..................................... 
Little herring ............................ 

DRIED FISH. 

Stockfish ................................ 
Codfish powder .•••••.....•.......••.... . 
Ling ..................................... 

Reference 
No. of 

specimen. 

XXX 
XXXI 
XXXII 
XXXlii 
XXXIV 
XXXV 

XXXVI 
XXXVII 

XXXVIII 
XXXIX 

XL 
XLI 
XLII 

XLIII 
XLlV 
XLV 

.Albuminoi•ls. 

~ ] ~~~~; ..; c s:1 <D P"' o Fat. Ash. 
.s e ~ ~ ~ ~§ 
~ 'M "¢ .-. I rn,o ~ p- r"'1 C!J ~ ~~"" 
----- - -- -----------

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 
52. 78 1. 78 2. 04 1. 46 8. 14 32. 88 0. 92 
fi4. 43 1. 87 1. 01 2. 74 11. 84 16. 41 1. 70 
70. 33 2.15 l, 50 3. 39 11. 02 10.12 1. 49 
73. 25 2. 30 2. 53 2. 64 11. 76 5. 87 1. 65 
77. 39 2.15 3.17 1. 72 12. 31 1. 80 1. 46 
80. 06 1. 76 3. 74 3. 61 9. 01 0. 44 1. 38 
82. 98 1. 58 2. 69 1. 78 9. 33 0. 20 1. 44 
83. 89 1. 85 2. 82 2. 52 7. 6i o. 15 1. 13 

42.57 5. 52 1. 93 1.71 11.31 21.30 15.66 
48.43 2. 74 1. 50 l. 28 15.68 14.10 16 '2.7 
51.04 3. 02 1. 41 2. 73 15.10 12.00 14.70 
52.42 3. 70 7. 06 0. 60 16.07 0.40 19.75 
55.62 2. 82 1. 76 1. 00 13.82 7. 05 17.93 

I 

13.71 6. 48 12.35 5. 36 54,01 l. 20 6. 89 
17.02 9.14 10.47 3. 38 50.56 0. 70 8. 73 
28.53 4. 90 13.72 1. 86 38. 60 0. 57 11.82 

TABLE 19.-Estimated p1·op01·tions of refuse, water, and nut1·ients in specimens of European 
fishes anal.l}zed by Almen. 

Kind of fish and portion analyzed. Reference 
No. 

Iu edible portion. 

I

• ,6 Water-free sub· 
ci 1;5 stance. 

-~ <l) <1i ....... / g. ~ Zl ;:; d 

g <l) ..; I ';:;~ §'c) 
..2 :;5 _s ~ rn P ::J I Fats. Ash. 

~ ~ ~ ~ I ~-8 
--- ---,------ -------r----+P- .-c-t. P. ct. P. r.t. ! P. ct. 1 P. ct. l P. ct. P. ct. 

Eel, whole .................................... . 
Little herring. whole ........................ .. 
Perch, whole .............................. . .. . 
Pike, whole ................................. .. 
Salted herring, wholeL ...................... . 
Salted little herring, whole 1. ................ .. 

XXX 
XXXIII 
XXXV 

XXXVII 
XXXVIII 

XLII 

36 1 * 64 33. 8 30. 2 8. 6 21. 0 0. 6 
45 55 40. 3 14. 7 10. 6 3. 2 0. 9 

~~ ~~ !!:~ ~:~ ~:~ ~:i g:~ 
34

1 

66 28. 1 37. 9 13. 5 14. 1 I t 10. 3 
39 61 33. 9 27. l 11. 9 4. 3 § 10. 9 

----------------~----~--

*The "edible portion" in this case consisted of flesh only ; in the other specimens in this table it 
included flesh and skin. 

t Estimated "by difference." See foot note, Table XVI. 
;ruclucling 5.2 per cent. salt; in XXXVIII, 13.7. 
9Including 4.4.per cent. salt. 

AN~_LYSES BY KOSTYTSCHEFF. 

In the Russian exhibit at the International Fisheries Exhibition in 
London, in 1883, were shown some copies of reports of analyses of Rus­
sian fishes by Professor Kostytscheff, of the Agricultural Station at St. 
Petersburg. These were simply charts giving the name and figures 
without explanations. From copies, which I owe t.o the courtesy of 
Professor Goode, United States Oommissionertothe Exhibition, Table 26 
is transcribed. The only alterations are the insertion of reference 
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numbers, the addition of names in brackets (see list of names above), 
and corrections of a few typographical errors. These changes were made 
after comparison with the detailed account by Professor Kostytscheff, 
which was received after this report had been prepared for the printer. 
Kostytscheff's account,* a translation of part of which is given beyond, 
includes a discussion of the analyses of Payen, Konig, and AlmAn as 
well as his own. The statements imply that his analyses were made by 
methods similar to those used by Almen, both following Hoppe-Seyler. 

In Table 21 the re~mlts are calculated into the forms used for this 
report. The figures for water-free substance represent the difference 
between the percentages of water and 100 per cent. Those for '' albu­
minoids by difference" are found by subtracting the sum of the per­
centages of fats and ash from that of water-free substances. I have 
added the percentages of water, extractive matters, gelatinous prin­
ciples, albuminous principles, fat, and ash, in Table 21, and find the 
footings to be 100 per cent. in all cases but three. In the pike, No. L, 

it amounts to 99.90 per cent; in the salmon, No. LIV, to 98.90 per cent; 
and in the Ooregonus leucichthys, No. I.xxnr, to 99.99 per cent. (In 
table [20] in Professor Kostytscheff's article the ash in LXXIII is 13.17 
per cent., which would make a total of 99.89 per cent.) I infer that 
these variations from 100 per cent. are due simply to typographical 
errors. Those in Nos. L and LXXIII are so small that they may be left 
out of account. That of LIV, though larger, amounts to only 1.1 per 
cent., hardly enough to make it necessary to discard the analysis. 

Almen estimated the amount of insoluble protem by difference; 
if the percentage of ''albuminous matters" in these analyses are 
estimated in the same way, as would appear fFom Kostytscheff's · 
statements, we should infer that direct deteTminations had. been made 
of the water, e•tractive matters, gelatinous principles, fat, and ash. 
The calculations in Table 20 are made on the snpposition that the 
percentages of water, fats~ and ash were directly determined. If this 
assumption be correct, the only cases in which this table is in error 
would be the three above mentioned, L, LIV, and LXXIII, the only con­
siderable error being that of 1.1 per cent. in the salmon, LIV. I regret 
that I have no data for either verifying the assumptions or correcting 
the minor errors named. 

The portions of fish analyzed by Kostytscheff, when not otherwise 
stated, included only the flesh. The '' balyk" (the Russian te1 m for 
the flesh of fish dried in the sun), No. LXXII.i, is said by Kostytscheff 
to be" too dry; the fresh balyk ought to contain at least 48 to 50 per 
cent. of water, with corresponding amounts of other constituent parts." 

One of the specimens, No. LIX, is that of liver of burbot, in which 

*The Chemical Composition ofFish Products, wi.th some remarks on their nutritive 
value. By Prof. P. Kostytsche:ff, from the Russian " Journal of R.ural Economy and 
Forestry,': vol. cxuv, part II. The translation was furnished through the kindness 
of Prof. S. F. Baird, U. S. Commissioner of Fish and Fisheries. 
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non-nitrogenou:::; "extractive matters" would be expected to occur in 
some quantity. Thus von Bibra (see analyses of liver of fish beyond) 
reports from 0.4 to 13.5 per cent. of these substances in livers of pike, 
trout, and carp. As Professor Kostytscheff's analyses are reported, no 
account is made of these constituents. If they were actually present, 
the percentage of ':albuminous matters" (protein) must have been less 
than stated by an amount equivalent to tp_at of the non-nitrogenous 
matters. 

'l.'ABLE 20.-Analyses of fi shes of Russia by P. Kostytscheff, pt•ofessor at the Ag1·icultural 
Stat·ion in St. PeteTsb·urg. 

Names of fishes. 

--- ----------1----~~ -----~ ----------
FUESH FISH. 

Sigg ..................... . .. . .. . 
Pike perch (Lucioperca sandra) . 
Codfish ....•............ . . .. ... . 
Carp ......................... . . . 
Pike .................. . ........ . 
Crncian carp ................ .. . . 
Gadus navaga ........... . ..... . 
Smelt (Osmerus eperlanus) .... . 
Salmon ....................... . 
Salmon trout ..... . .... .. ... . .. . 
Herring (whitebait1) .... . ..... . 
Sturgt>on (Acipenser giilden-

strndtii) ...................... . 
Sterlet . ....... .. ................ . 
Liver ofburbot (eel-pout) ..... . 

PRESERVED FISH. 

Salted and dried entire Os-
merus spirinchus..... . . .... . 

Marinated and . entire Mel etta 
vulgaris .•..••........••..... 

Salted flesh of salmon (Semga). _ 
Salted flesh of tbe halibut (Hip-

poglossus maxim us) ......... . 
Salted flesh of the great stur· 

geon ( Acipenser huso) . .... __ . 
MarinatPd entire river lamprey 
Salted and smoked flesh of Pele-

cus vulgaris·----- ........... . 
Salted and smoked flesh of Al-

bnrnus chalcoides ........... . 
Salted •mel dried flesh of roach 

(Leuciscus rutilus, var. cas-
pina) . ........................ . 

Dried flesh of codfish_ ......... . 
Salted flesh of Caspian shad . .. . 
Salted caviar of Coregonus 

species ...................... . 
Fresh caviar of sturgeon _ ..... . 
Salted and dried backs of Core­

gonus leucichtbys (Balyk) .... 
Salted and drief' backs of stur-

geon (Balyk _ ............. . 
Dried cartilaginous dorsal cords 

(Vezeega) •..........••........ 

XLVI 
XLVII 
XLVIII 
XLIX 

L 
Lr 
Lli 
LIII 
LIV 
LV 

LVI 

LVII 
LVIII 
LIX 

LX 

LXI 
LXII 

LXIII 

LXIV 
LXV 

LXVI 

LXVII 

LXVIII 
LXIX 
LXX 

LXXI 
LXX' II 

LXXIU 

LXXIV 

LXV 

P. ct. P. ct. P. ct. 
79. 13 2. 93 3. 10 
79. 87 3. 28 3. 55 
81. 02 3. 45 4. 24 
79. 89 3. 92 2. 84 
80. 70 3. 14 3. 32 
80. 82 4. 56 3. 63 
81. 35 4. 99 2. 46 
78. 38 4. 14 2. 83 
62. 112 2. 70 5. 08 
75. 35 3.11 1. 71 
76. 11 2. 54 1. 29 

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 
11. 69 1. 53 ]. 22 ...••. 0. 4711 0. 0031 
12. 10 0. 20 1. 00 ...... 0. 2602 0. 0023 
10. 11 0. 07 1. 11 ...•. - o. 3731 0. 0018 
10. 79 1. 42 1. 14 . . • • . • . .•.. -
11. 2a o. 33 1. 18 ...... o. 3989 o. oo34 

9. 44 0. 48 1. 07 . . -.-. . ..... 
9. 03 0. 59 1. 58 ...•.. 0. 4S33 0. 0041 

10. 00 3. 08 1. 57 ..• -.. . . -. . . . ...•• 
12. 9& 14. 82 1. 30 . ...•. o. 3822 0. 0035 
16. 0 l 2. 49 1. 33 . - .••. 0. 3998 0. 0040 
13. 46 4. 89 1. 71 . -.... . • • • • . . •.••• 

76. 02 3. 05 1. 58 13. 04 5. 15 1. 16 ...••. 0. 2993 0. 0027 
76. 81 1. 69 1. 74 13. 21 5. 59 0. 96 .. -- •. 0. 3104 0. 0023 
45. 58 2. 55 1. 01 5. 36 44. 89 0. 61 . - ...•.••• -.. -- ••• 

47.12 3. 56 2. 27 20.55 8. 03 18.47 13.141.3701 0.1341 

60.72 3.73 3.06 3.79 17.14 11.56 9.90 -····- .••••• 
53. 48 3. 96 5. 08 13. 64 12. 19 11. 65 11. 21 .........• -. 

54. 65 5. 57 1. 09 16. 83 6. 82 15. 04 13. 77 0. 4007 0. 0041 

61. 85 1. 83 2. 05 14. 82 8. 93 10. 52 10. 03 .•••••....•• 
44. 62 2. 70 4. 05 27. 57 16. 57 4. 49 3. 33 .•••.....•.•• 

54. 89 5. 42 6.14 18.48 5. 87 9. 20 7. 99 .••••..•.••• 

43. 53 6. 37 3. 47 18.99 16. 21 11.43 9. 86 ....... - .•.• 

27. 96 9. 44 8. 23 30.18 9. 88 14. 31 8. 92 ••••••..•••• 
-2f..23 5.21 13.23 50.44 0.69 5.20 1.20 ······ -····· 

::: :: ~: :: :: ::1 ::: :: :: :~ ~: :: :: ::,~-- ~~~~ o. 0020 
56. 971 1. 62 0. 78 25. 4 7 12. 85' 2. 31 0. 351. 0340 o. 0047 

57.55 3. 99 4. 59 14.91 13.17 5. 78 4.13 ........•••• 

36. 67 8. 34 2. 63 31. 08 14. 35 6. 93 3. 53 .••••• 

50.99 5. 21 40. 04 0.18 0. 06 3. 52 .••••..••••......• 
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TABLE 21.-Analyses of Rnssian .fishes by Kostytsche_tf, recalcttlated to j01'11t8 1tsed in this 
repm·t. 

--
""' 0 

0 
z~ 

Names of fishes. 8S 
l=l';;:i 

.Q.>Q) .: 
'"',;:,. .8 ~Ill ell 
Q) 

~ et:; 
--

P. ct. 
Sigg ................................................... XLVI 79.13 

~~~fifhe~~~-~~: ~~-~~~~~ ~::::::::::::::::::::::::::::::::: XLVII 79. H7 
XLVIII 81.02 

Carp ..................... ..................................................... XLIX 79.89 
Pike L 80.70 
Cruci~~ -~~x:p:::::: :: ::~::::::::: :::~ :::::::::::::::::::: LI 80. 82 
Gadus navaga ........................................... LII s1. a5 

~~1~~~?---~~~~~~~~~~~- :::::::::::::::::::::::::::::::::::: Llii 78.38 
LIV 62.02 

Salmon trout ............................................ LV 75.35 
Herring (white bait~) ..................•................ LVI 70. 11 
Sturgeon (A. giildenstredtii) ..•...........•............. LVII 76.02 
Sterlet ............................. ........................... .. ........... LVIII 76.81 
Liver of bur bot ............................. . ........ - .. LIX 

I 
45. 58 

PRESERVED FISH. 

Salted and dried Osmerus spirinchus •••••••••••.••..•.. LX 47.12 
Marinated Meletta vulgaris .........................•••. LXI 60. 72 
Salted salmon ..... . ..................................... LXII 53.48 
Salted halibut (H.maximus) ............................ LXIII 54. 65 
Salted great sturgeon (A. huso) ......................... LXIV 6l. 85 
Marinated river lamprey ................................ LXV 44.62 
Salted and smoked Pelecus vulgaris .......... . ........ LXVI 54.89 
Salted and smoked Alburnus chalcoides ................ LXVII 43.53 
Salted and dried roach (Leuciscus rutilus, var. caspica) . LXVIII 27.96 
Dried cod .... . .......................................... LXIX 25.23 
Salted Caspian shad .................... ..........•..... LXX 1 59.56 
Salted caviar of Coregonus species .•......•......••..... LXXI 66.05 
Fresh caviar of sturgeon ............................... LXXII 56.97 
Saltt>d and dried Coregonusleucichthys ................. LXXIII I 57. 55 
Salted and dried sturgeon ............................... LXXIV 1 36. G7 
Dried "dorsal cords " (Vezeega) ........................ LXXV 50.99 

..c rn:.. 
~ "'~ 
~g ·8;a 

.;::l=l l=lP.. 
•P""''..O-

k~ s~<li 
<ll<ll ::s.so 
~ ..C"'::l 

~ 
_Q)Q) 

<11 
----

P.ct. P.ct. 
20.87 18.12 
20.13 1l:l. 93 
18.98 17.80 
20.11 17.55 
19.30 17.79 
19.18 17.63 
18. 65 16.48 
21.62 16.97 
37.98 21.86 
24.65 20.83 
23. 89 17.29 
23.98 17.67 

I 

2a.19 16.64 
54.42 8. 92 

52.88 26.38 
39.28 10.58 
46.52 22.68 
45.35 23.49 
38.15 18.70 
55.38 34.32 
45.11 30.04 
56.47 28.83 
72.04 47.85 
74.77 68.88 
40.44 22.06 
33.95 17.72 
43.03 27.87 
42.45 23.50 
63.33 42.05 
49.01 45.43 

j 
<:l 
~ 

--
P.ct. 
1. 53 
0.20 
0. 07 
1. 42 
0. 33 
0. 48 
o. 59 
3. 08 

H.82 
2.49 
4.89 
5.15 
5. 59 

44.89 

8.03 
17.14 
12.19 

6. 82 
8. 93 

16.57 
5.H7 

16.21 
9.88 
0. 69 
8.86 
8. 97 

12.85 
1a.11 
14.35 

0. 06 

..c:i 

~ 

P.ct. 
1.2 2 

0 
1 
4 
8 
7 
8 
7 
0 
3 
1 
6 
6 

1.0 
1.1 
1.1 
1.1 
1. 0 
1. 5 
1. 5 
1.3 
1. 3 
1. 7 
1.1 
0. g 
0. 61 

18.4 
11.5 

7 
6 
5 
4 
:J 
9 
0 
3 

11. 6· 
15.0 
10. 5' 
4.4 
9. 2 

11. 4. 
14.31 
5.20 
9. 5 
7. 2 
2. 31 
5. 7 
6. 9 
3.5 

8 
3 
2 

The following translation of part of Prof. Kostyt~che:ff's article above 
referred to is interesting in its bearing upon the economic importance 
of fish as food and of fish-culture in Russia. 

It i.s well known that in general our waters are comparatively rich in :fish, and 
that a very large quantity of fish is caught there every year. In a recently published 
pamphlet by 0. A. Grimm<+ the amount of fresh :fish caught annually in Russia is esti­
mated at 40,000,000 pudt~. t 

Whoever will take the trouble to closely examine the statistical data presented 
in this work will :find that t.hese data are very incomplete, and that this :figure of 
40,000,000 puds is far below. the actual number. But even this incomplete estimate 
will allow us to deduce some very instructive conclusions concerning the importance 
offish as food in ournationallife. To do this, let us determine the quantity ofnutri­
tive matter derived from the :fish caught and prepared in various ways in Russia. In 
doing this we may restrict ourselves to the consideration of the albuminous matter 
as the most important constituent of animal food. 

<+Fishing and hunting in Russian waters. (International Fisheries .Exhibition.) 
St. Petersburg, 1883. (English). 

t 1 pud = 40 Russian pounds= about 36 English pounds. 
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Let us first select for our calculation those more important species of fish about 
which Mr. Grimm's pamphlet gives definite data, and for which we also have analysis: 

1. Pike-perch, amount sent out from 'Astrakhan, not less than ............ .. 
2. Salmon caught in various places, not less than ........•..•.............. 
3. l::l1nelt and spirling .......................................... __ .......... . 
4. Salt·dried ''vobla" . ............. ----·- .................. __ .............. . 
5. Bream, shield·fish, etc ................................. · ................. . 
6. Astrakhan bet-ring ...... . ............................. ----·-.---- .•...... 
7. Sturgeon, sturgeon caviar, and balyk .... . ............................ .. 

Puds. 
2, 000,000 

60,000 
1, 000, 000 
3, 000,000 
3, 500,000 
7, 000, 000 
1, 500,000 

It will be seen from Mr. Grimm's figures that this whole amount of fish (which is 
mostly in a preserved condition) corresponds to 2~,000,000 puds of fresh fish. Con­
sequently, the quantity of all other kinds of fish caught every year amounts to not 
less than 15,000,000 puds. 
·Assuming that in the fishes mentioned abovf' two-thirds of the weight is flesh and 

one-third makes up the weight of bones, skin, etc., it will be found with the aid of 
the analyses given before that the amount of dry albumen obtained from these fishes 
is not less than 2,330,000 puds. 

Assuming, further, that in the remaining 15,000,000 puds of fish the skin, scales, 
bones, etc., amount to one-third and the Jlesh to two-thirds of the total weight, and 
supposing all these fishes to be such as contain the least amount, 10 per cent., of albu­
minous matter, the amount of dry albumen obtained will be at least 1,000,000 puds. 

We thus find that we annually derive from our fisheries 3,330,000 puds of albu­
minous matt~r. This estimate is certainly l>elow the actual amount: first, because 
many fishes contain more t.han two-thirds of flesh; second, because the annual yield 
of the fisheries in Russin is no doubt greater than 40,000,000 puds. 

At first sight this figure of 3,330,000 pnds of albuminous matter may not appear 
very great. 'ro better realize its true signification, let us try to calculate what re­
f:lonrces would be required to obtain the same amount of animal a.lbuminous sul>­
stance from cattle. Let us suppose that, to replace fish as food, we keep l>lack 
cattle of such kind that on an average every head when fully grown weighs 20 puds. 
Such an animal will contain 45.9 per cent. of flesh without l>ones, or 9.18 pulls; and 
this.flesh will contain 1.61 pLtds of allmminous matter. Now, to ol>tain from such 
black cattle 3,330,000 pndM of albuminous matter annually, it will l>e necessary to 
kill not less than 2,000,000 heau of cattle a year. Let us further assume that our 
cattle will l>e ready for slaughter when four years oM; it will l>e seen that the sup­
ply of cattle in Russia would · have to be increased l>y 8,000,000 head of cattle for 
slaughter and not less than2,500,000 cows for breeding. Consequently, even under the 
most fortnnato l>ut impossible circumstances, such as the al>sence of special cattle 
diseases, sterility of cows, etc., the numl>er of black cattle in Russia would have to 
be increased by at least 10,500,000 in order to supply these :3,500,000 puds of albumen. 
It would require not less than 25,000,000 desiatin" of meadows and pastures of good 
quality to keep and feed these cattle. How enormous these figures are will l>e seen 
from the fact that the numl>er of milch cows in European Russia, (not including 
Poland and Finland) is estimated by various authors at from 5,000,000 to 10,000,000, 
and the area of pasturage at 55,000,000 desiatin. 

\Ve have however, neglected in our calculation to take into account t.he milk 
provided l>y the cows. Supposing that, on an average, every cow gives 60 pails or 
180 pounds of milk, this milk represents 1.44 puds of albuminous matter (the aver­
age proportion of albumen in milk being 3.2 per cent.). Every cow thus furnishes 
nearly as much albuminous matter per year as is contained in the flesh of the full­
grown animal. Taking the milk into account, our figures will therefore have to 
be reduced by one-half. But even then they are exceedingly high, amounting to 
6,000,000 head of cattle that would require over 12,000,000 desiatin of meadows and 
pastures. Approximately, we may adopt as our final result that, in order to snl>sti-

*One desiatin=abont 2.7 acres. 
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tute the albuminous matter of the milk and flesh of onr domestic animals for that 
obtained from our fisheries, we would have to raise the productivity of our cattle .. 
breeding industry 10 per cent., aud the supply of food for the same. 

These :figures define (with the degree of approximation attainable with the avail­
able statistical data) the position and rank the fisheries take in the animal food­
supply of the population of Russia. It would of course be possible to replace it by 
the products of cattle breeding, but only with the same prices for food. But the 
prices for the products derived from cattle are far higher than those for the corre­
sponding nutritive products of :fish (taken on an average); 1 pud of albuminous mat­
ter of :fish is worth less than 20 roubles, whereas the same amount derived from the 
flesh of cattle will be worth not less than 40 to 50 roubles; the latter food is there-

1' fore accessible to a smaller number of people. 

I' 

It is true1 however, that to replace :fish by vegetable food would require ver~ 
much smaller resources. To produce 3t million puds of albuminous matter requires, 
for instance, only 6001000 desiatin of rye, assuming a yield of 55 puds per desiatin 
exclusive of seed, or not over 900,000 desiatin in the case of farming by triennial rota­
tion, and neglecting the meadows necessary for obtaining manure. 

AN.AL YSES OF EUROPEAN HADDOCK BY THE WR.ITER. 

The haddock, of which analyses by myself are given in Tables 22 and 
23, were purchased in Munich and were stated to have come from the 
Baltic. The methods of analysis were the same as followed in the 
analyses of American :fishes previously described, except that the deter­
ruinations of water were made in air instead of hydrogen.* The spec­
imens consisted of flesh, nearly pure muscular tissue, freed from skin, 
bones, and other refuse. 

TABLE 22.-.Analyses of flesh of Eu1·opean haddock (water.j1·ee substance). 

Specimen. j A lbuminoids, 
Nitrogen. Protein FatR (ether Ash. Protein+fats etc., (by dif-

No. I (N X6.25). extract). +ash. ference). 

LXXVI ··-1 
Per cent. Fer cent. Per cent. Per cent. Per cent. Per cent. 

14.91 93.19 0. 61 6. 37 100. 17 93.02 
LXXVII __ 15.36 96.00 1. 83 6.12 103. 95 92.05 

TABLE- 23.-Analyses of flesh of E-u1·opean haddock (fresh substance). 

Albumin- I 

Specimen Water-free oids, etc., 
!Nitrogen. 

Protein Water+ 

No. ·water. substance. (by differ- Fats. Ash. (N X6.25). protein+ 
ence). fat+ash. 

--~~~-- I 

Per cent. Pe~· cent. Per cent. Pe·r cent. 
Pa ""'·I P~ ''"'· 

Per cent. Per cent. 
LXXVI·-· 81.91 I 18.09 

I 
16.83 0. 11 1. 15 2. 73 17.06 100.23 

LXXVII _ _ 80. 58 19. 42 17.87 0. 36 1. 19 2. 98 18.63 100,76 
----, 

.ANALYSES BY POPOFF. 

Table 24 gives the analyses of Russian fishes by Dr. Popoff, quoted 
by Kostytsche:ff. The analyses are said to have been made by the same 

I 

I 

' 

method as those of Konig in which " the proportion of albuminous .~ 

matter is computed from the amount of nitrogen found by simply mul­
tiplying the latter by the coefficient 6.~5." The determinations include 

,. Zeitschrift fiir Biologie, xxrv, 1887, 16. 

1 
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only water, protein(" albuminous matters"), fat, and ash. The figures 
-in the other columns of Table 24 are computed to the forms used in 
this report, as was done with the analyses of Payen, Konig, and othArs 
above. As already explained, these data were received after the pres­
ent report had been prepared for the printer and hence can not be 
treated a~ fully as would otherwise be done. 

TABLE 24.-Analyses of Russian fishes and fisll 1·oe by Dr. Popoff (recalculated to jonns 
used in this 1'eport). 

J:, Water-free substance. 

Names of £shes. 

~ 
a) rt; 

-,;:: 
Q)Q ·s a;>~=: 

~~ .s 
s .... C/J 2 
~ 

~ p 
c:: .::> 

!-': ~ ~ 

~ X '"' o-.. 
~.n 

~~ 
"" ++.<:i .... 
il CC"' 

~~ 
;... C/J 

;a ai a.>~'<'li! 

1>. ~ 
,.Q 0 I ~:s+ ~ .... 

~ e. ~ :::... 
---

Pet. P .' ct. P. ct. P.ct. P.ct. P.ct. P.ct. 
Smelt (OHm crus eperlanus ?) . •••••••• -~ LXXVIII 
"Vobla. " -" ............ ··-··· ...... . .. LXXIX 
Roe of fresh ''vobia" ...... ...... .... LXXX 

79. Ol ~0. !J9 13 
75.76 24.24 16 
7~.18 27.82 20 

. 71 4.31 2. 97 13.86 100. 15 

. 76 5. 88 1. GO 17.29 100. 53 

. 06 19.78 99.62 

PRF.SERVRD FISH. 

Salted smelt (Osmer us eperlauus ?) .. . . LXXX I 42. 58 !i7. 42 30 

6.85 1 u. 91 

. 21 29.98 99.77 8. 28 18.93 
15. 22 1 10. s2 Smoked bream. .. .. . .. . .... .. . . . . .. LXXXII 37.25 62.75 36 .71 36.92 100.21 

Salted and dried pike perch ........... LXXXIII 20. 55 79.45 59 . 91 1.92 1 17.62 60.33 100.42 

16.14 1 Salted auu driedspirling (smelts) ... . .. LXXXIV 72.45 27.55 17 . 26 6. 78 3. 51 98.88 
Roe of smoked bream.------.......... LXXXV 33.17 titi. 83· 42 . 95 16.30 7. 58 42.811 99.85 

* Said to be "a fish found in the Volga, the size of a crucian." 

ANALYSES BY SK.\-IPOLOWSKI. 

In a paper entitled " Untersuchnngen v6n Seetieren auf ihren Gehalt 
an agrikultur-chemisch wichtigen Sto.tren,"* L. Sempolowski gives tbe 
results of analyses of fishes with a dew to learniug their fertilizing 
value. The specimens analyzed included the ·whole fish, except in the 
cases of No.1, from which fat had been extracted, and No 5, in which 
separate analyses were made of the :tlesh and of tbe head and bones. 
The following tables are translated from the original. ·As no fnrtller 
reference is to be made to the results in the present report the numbers 
are not made consecutive with the previous ones. 

TABLE 25.-.Analyses of.fil:ihes and fish Tejuse. by L. Sempolowski. (FTesll mate1·ial.) 

Names of fishes. 

P. ct. I P. ct. 
1. Plaice (Pleuronectes platessa)............ . • . . . . 79. 12 20. 88 
2. Plaice (Pleuronectes lim and a) . . . . . . . . . . • • . . . . . 78. :l2 21. 68 
3. Star-ray or skate (Raja radiata)................ 80. 67 19. 33 
4. Haduock (Gadus a·gll'finns). ... .. .. ... .. .... .. 78. 90 21.10 
5. Cod (Gallus rnorrbu 1): 

(a) Flesh ..................................... 8il.Gl 19.39 
(b) Head and bones ..... .. ................... 78. :!5 21.75 

6. Gray I!:Urnet (Trigla gnrnarcluA) . . . . . . . . . . . . . . . 74. 59 25.41 
7. Common thornhound (.A.cauthia!'l Ynlgarisl. . .. . 59.08 40. !l2 

-~ I ~ 
_g.-d ~ 

~ ~ ~~ 1 j I&" 
P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 
1. 39 3. 58 ]. 24 0. 63 0. 6:.l 2. 73 
1.75 3.45 1.25 0.47 1.25 2.79 
]. 79 2. 61 0. 91 0. 34 0. 61 2. 68 
I. 14 3. 59 1. 22 0. 40 1.16 2. 76 

o. 37 1 1. 57 o. 61 o. 60 I o. 11 3. oo 
0. 67 7. 42 2. 91 0. 43 :3. Gfi 2. 29 
5. 31 4. 47 ]. 78 0. 70 0. 97 1 2. 70 

10. 45 1 2. 75 o. 98 o. 52 I o. 01 s. 33 

*Die Landw. Vers.-Stat., XXXVI, S. 61. 
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TABLE ~6.-Analyses of fishes and fish refuse by L. Sempolowski. (Ai1·-dr!J material.) 

-------- -- -

Names of fislws. 

-----------,----------1-- ---------------

P. ct. P. ct. P. ct. ;p. ct. P. ct. P. ct. P. ct. P. ct. 
1. Plaice (Pleuronectes platessa} . . . . . . . . • • . . . . . . 8. 76 91. 24 6. 07 15. 65 5. 42 2. 75 2. 71 11. 96 
2. Plaice(Pleuronecteslimanda) ......•••••..••• 7.93 92.07 7.43 14.64 5.32 1.98 5.31 11.85 
3. Star-ray or skate (Raja radiata}............... 8. 57 91.43 8. 45 12. 32 4. 31 1. 61 2. 89 12.66 
4. Haddoc-k (Gadus reglefinus)...... . . . . . . . . . . . . . 7. 68 92. 32 5. 00 15. 70 5. 32 1. 75 5. 09 12. 06 
5. Cod (Gadus morrhua): 

(a) ·mesh .................... . ......... · ... 9.52 90.48 1.73 7.30 2.86 2.85 0.53 14.00 
(b}Headandbones ....................... S.83 9l.l7 2.80 31.0912.18 1.8115.29 9.5!:1 

6. Gray gurnet (Trigla g-urnardus) . . . . . . . . . . . . . . 6. 04 93. 96 19. 63 16. 94 6. 60 2. 59 3. 58 9. 94 
7. Common thornhound (Acanthias vulgaris) ... _ 18. 91 81. 09 20. 71 5. 46 1. 95 1. 03 0.14 10. 56 

TABLE 27.-Analyses of fishes andfish-rejtl8e by L. Sempolowski. ( Water-j1·ee mate1·ial.) 

-~ ... ci 
Names of fishes. 

,g'd .g Q;> 

p,'"" cP 
biJ 

~ A ~~ ~ 8 ~ 
~ ..<::1 0 

~ z ~ P-1 P-1 
--~ ---- - - --

P. ct. P.ct. P.ct. P.ct. P.ct. P.ct. 
1. Plaice (Pleuronecte<" platessa) ...••...••.........•...... _ .. 6.64 17.16 5. 94 3. 01 2. 98 13.10 
2 .• Plaice (Pleuronectes limanda) ............................. 8. 07 15.90 5.78 2.16 5. 77 12.87 
3. t;tar-ray or skate (Raja radiata) ....... _. _ .................. 9.24 13.48 4. 72 1. 76 3.17 13.85 
4. Hacluock (Gadus regletinus) ........ ~--- -.... -~ ... -.... ............. 5.42 17.00 5. 76 1. 89 5. 51 13.06 
5. Cod (Garlu:J morrhua): 

(a) Flesh ........................ ---------------------- 1. 91 8. 07 3.16 3.15 0. 58 15.47 
(b) He:!d and hones .............................. ------ 3. 07 34.10 13.36 1. 99 16. 77 10.51 

6. Gray gurnet (Trigla gurnardus) .................... _ ...... 20.89 17. 6l 7. 02 2. 76 3. 81 10.58 
7. Common thornhound (Aca.nthias vulgaris) ....••........... 25.55 6. 73 2.40 1. 27 0.18 13.02 

Besides the analyses above mentioned, others hav·e been reported, but 
none with which I am fau:liliar have been executed by methods making 
tl:lem comparable with these, or to give definite information as to the 
amounts of the constituent~S now recognized as making· up the tissues 
of the fish. I may, however, refer to a number of earlier analyses. 

One of these is Examen Chimique de L'eperlan, Salmo eperlanus, Morin.* 
This is a qualitative investigation of some of the constituents of the flesh 
of the smelt, of which a resume may be found in Pereira (Food and Diet, 
New York, 1851, p. 132). 

Brande's Manual of Chemistry, quoted by Pereira (loc. cit., p. 111), 
gives the composition of the muscles of various animals, including cod, 
haddock, and sole, but regards the nutritive matter (water-free sub­
stance) as made up of albumen or fibrin and gelatin, exclusively, and 
takes no account of the fat or other ingredients. 

Schloss berger t gives the composition of the muscular flesh of carp 
and trout, with that of other animals. His table is quoted by Pereira 
along with that of Brande just named. No account is taken of the fats. 

The analysis of Leuciscus rutilus by Lim prich t t will be referred to 

* Journal de Pharmacie VIII, 11:122, p. 61. 
t Valentine's Report,1841, 294, and Pharmaceutisches Central-blatt 11:142,41. 
t Liebig's Annaler, cxxvn, 1863, 185. 



CHEMICAL COMPOSITION OF l<"'OOD-FISHES. 769 

in the discussion of the constitution of the flesh of fishes in another 
plac<', as will Christison's statement regarding the composition of clean 
and foul salmon.* 

Various other chemists have studied the composition of the flesh and 
other organs of fishes, but the purposes and methods have been such 
that the results need not be referred to in detail here. I should, bow­
ever, call attention to an article by Dr. Davy, tin which the attempt is 
made to comf>are the nutritive values of different fishes b,v their per­
centages of dry subst.ance. 

PROPOR'l'lONS OF PRO'l'EIN IN 'l'HE .FLESH OF FISHES. 

In the recapitulations of European analyses of the flesh of fishes the 
percentage of protein as estimated by multiplying the percentages of 
nitrogen by the factors 6.25, the percentages of '' al buminoids" as esti­
mated by difference, and the footings, water+ protein +fats+ ash, are 
given where the data permit. One object in this bas bt>eu to obtain a 
erude test of the correctness of the analsses, it being assumed that a 
wide divergence between the figures for nitrogenous material by the 
two methorls or, what is the same thing, a wide divergence betweeu the 
sums named an<llOO, would iudicate error of analysis. Doubtless some 
of the wider divergences in the analyses here cited are due to typo. 
graphical errors. But considering the fact that even the diooctions 
for determining nitrogen by the soda-lime method as found in standard 
works on quantitati,.,.e analysis are such as to involve danger of serious 
error, and that numerous analysts in following theru have been unable to 
obtain reliable results, it would not be strange if errors in the nitrogen 
determinations bad crept into some of the earlier analyses. My experi­
ence has also warned me that the dangers of error in the determinations 
of water and fats are greater than is sometimes supposed. 

The object of these remarks i~ not to criticise the most valuable 
work of the investigators whose results are quoted, but rather to 
enforce the need of improvement of the analytical methods. Meanwhile 
the figures f0r albuminoids by difference perhaps represent the actual 
quantities of nitrogenous material more nearly than those obtained by 
multiplying the nitrogen by 6.25. They are used in the tables beyond, 
in which the analyses are summarized. 

*Cited by Smith, l<""'oods, p. 108. 
t Edinburgh New Philosophical Journal, Oct. 1853, p. 2~5; Dingler's Polyt. Journal, 

131, 1854, p. 390. 

H. Mis. 274--49 
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3. ANALYSES OF ROE, CAVIAR, AND THE LIVER OF FISHES . 

.ANALYSES OF ROE, C.A VI.AR, ETC. 

Payen gives an analysis of caviar;* Konig and Brimmer one of 
caviar; t Lidow one of "fresh granular caviar" and one of "paions­
uaja," a strongly salted and pressed caviar; t von Kletzinski one of 
":fischrogenkase,'' prepared by fishermen of the Dardanelles by drying 
the roe of certain fish in ~r and pressing;§ and Stutzer one of Russian 
caviar.,-r The analyses by Kostytscheff (Iables 20 and 21) aboYe include 
one of "salted caviar of Ooregonus, sp., :No. LXXI, and one of "fresh 
caviar (roe~) of sturgeon, No. LXXII. Those of Popoff (Table 24) 
include one of "roe of vobla," No. LXXX, and one of "roe of smoked 
bream," No. LXXXV. With the analyses of the flesh of American 
fishe~ previously given, a specimen of fresh roe of shad was made. It 
was from shad No. 24:5 aud is nnmllen~d 246. These analyses are 
collated in Table 31, in which the results are, in so far as tLe data 
permit, calculated to the forms used here. 

The analyses of eggs of . carp by Gobley II were mad,e by different 
methods and for a (lifl'erent purpose from these, and would hardly be in 
place here. 

TABLE 28.-.Analyses of 1·oe, cavia1·, etc. 

l The roe of shad is American, tile rest are European.] 

~- --- - -. J:, .S. 
~ Q)Q) 

.Q 

li "'~ Reference 'Oil) 
Q)Q ·-<'"' Kinds of fish, etc. No. of Ill>=~ 0(!) 

.;::ce ~~ specimen. 

"' 
~111 "§;a 

2 Ill 

~};' cti ..ci ~ ce ~ 
~ ~ ~ <1 !.X; 

------
Roe of shad, fresh .............. 246 71.25 28.75 23.44 3. 78 1. 53 
Fresh caviar (roe'!) of sturgeon. LXXII 56.97 43.03 27.87 12.85 2. 31 
Roe of fresh vobla (Popoff) ... LXXXIV 72.18 27.82 20.06 6. 85 0. 91 
Salted caviar of CoTegonu.~. sp ... LXXI 66.05 33.95 17.72 8. 97 7. 26 
Caviar (P<tyeu) ....... -·-· .. LXXXVI 37.50 62. !10 36. 9G 16. 26 9. 28 
Caviar (Konig and Brirumer). _. LXXXVII 45.04 54.96 31.91 14.14 K91 
Caviar, fresh, granular (Lid ow). LXXXVIli 53.84 46.16 25.18 13. 12 7. ilG 
Caviar, Russian (Stutzer) -..... LXXXIX 52.1() 47.84 27.8G 15.45 4. 53 
A ve1 age 5 specimens caviar .... -------------· 50.92 49.08 27.92 13.59 7. 57 
"Roe of smoked bream" ....... XC 33.17 66.83 42.95 1G. 30 ~-58 
" Paionsnaja" (Lidow) ........ . XCI 30.89 69.11 40.33 18.90 9. 88 
"Fischroggenkase" (Kletzin-

XCII ski) ........................... 19.38 80.62 41.14 28.87 10.61 
I 

..,.; "'' ;::l'"' C"l 
oce cO 
~s X 
~.ca.> • z o~'!' 
~·1""1 p...j 

~~~ .i 
-.:q~ ~ >=!.., 
oP< 0 

'"' ZQ) ~ 
- ~-

(2. 56) 20.8t:! 

(7. 82) 28.04 
....... 31.90 
.......... 25.18 
....... 28.02 

.......... 42.80 

......... 40.33 

(6.33)134.81 

.. 
"8 
-o..a 
'"'"' p.<e 

+ 
+2 
~~ 
~+ 
~ 

97. 

91.0 
99.9 

100.0 
100.1 

8 
lj 
0 
6 

90.85 
100.00 

93.67 

*Compt. rend., :19, :n8, quoted by Konig, Nahruugsrnittel, 3te, Aufi. 1, 217. t Konig, 
loc. cit. t Chern. Ze1t'g., 1880,818, quoted by Konig. § Jbt. d. Chern., 1865, t:l36. 1T Rep­
ertorium der Anal. Chem., n, 1882, 168. II Jour. d. Pharrn. (3), 17,401, and 18,411. 
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THE LIVER OF FISHES. 

Konig (Nahruugsmittel, 1, 18) cites from Moleschott (Physiologie, der 
Nahrungsmittel, 1859), analyses by von Bibra of liTer of pike, trout, 
and carp. The percentage of protein, as given in each case, is 6!- times 
that of nitrogen, and the percentages of water, protein, fat, ash, and 
"non-nitrogenous extractives," together make 100; hence I infer that 
the last are estimated by the difference. The figure for the amount of 
these substances in No. xcvr is noticeably large. These analyses, with 
one of liver of bttrbot uy Kostytscheff, taken from Table 21, are put 
together in Table 32. As above explained, non-nitrogenous extractives 
are gi veu in the analysis of the 1i ver of bur bot. 

Analyses of oil in fish of (lifl'erent species may be found in Konig, 
Nahrungsmittel, 3te Aufl., p. 218. 

TABLI<~ 29.-·Llnalyses of the liver of fishes. 

Liver of- I Ueforenc:-1 Water-free . I I "Non-ni-
N?· of Water. substance. Protem. Fat. trogenous Ash. 

speCimen. extractives. 

,-1-,.-ct-. - - P. ct. ~- - P. ct. P. c~ 
XCIII 79.34 4. 73 7. 61 1. 64 

~eli }73. 64 s. oo 1 u. 42 1. s9 

XUVI 68.06 !?. 93 13. 49 1 1.15 
LIX 45. 58 44. 89 1 (1) 0. 61 

P.ct. P.ct. 
20.66 6.1itl 

21.36 16.05 

31.94 14.37 
54.42 1 8.92 

Pike, (v. Bibra) ... .' ..... . .. . .. . . . 
Trout, (v. Bibra) ............... { .

1 

Carp, (v. Bibra) ......... . . . .. . ... . 
Btu bot, (Kostytschefi) .......... . 

- -- - ---

SECTION 0.-00MPO~ITION OF AMERICAN AND BUROPEAN 
FISHES OOMP .ARED. 

1. RECAPITULATION OF ANALYSES OF AMERICAN AND 

EUROPEAN FISHES. 

GENERAL STATEMENT. 

The analyses recounted in the previous chapters include all that I 
am familiar with of American and European fishes made in accordance 
with the methods now current. They are summarized in the forms 
adopted in the prm;ent report, in Tables 30, 31, and 32. Of these, not 
much need be said by way of explanation, except that the analyses of 
a few of the European specimens, particularly of preserved fish, have 
been omitted, either because they were of so unusual occurrence that 
a repetition of the statements of the analyses is hardly necessary, or 
because of apparent errors in the reports to which I have had access. 
I believe that these tables contain all the analyses that are most 
important for our present purpose. 

Table 30 recapitulates the analyses of the flesh of specimens of fresh 
fisk It will be obser\TElll that the albnminoi<ls:, etc., are e~timated hy 
tllil'ereuce, lmt that the percentages of protein ( N x 6.25) are also g-iven. 
When a numher of analyses of the s~uu~ species were made the maxi· 
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mum and minimum percentages of each constituent and the averages 
of all the analyses are given. 

Table 31 gives corresponding analyses of the flesh of preserved fish. 
The percentage of salt, sodium chloride, is usually given separately, 
though in some cases the analyst reported the two together, and in con­
sequence no distinction is made here. 

Table 32 gives the percentages of proximate ingredients as directly 
determined. I have regarded it as worth while to put these analyses 
together, though, as was stated in discussing the subject in the previous 
chapters, the methods of analysis are incomplete and the results not 
entirely satisfactory. It is to be further noted that the American 
analyses were all made of the flesh freed from skin, while part, and I 
presum~ Bearly aU, of the specimens of the European analyses included 
both flesh and skin. In some if not all of the European analyses tbe 
insoluble albuminoids were determined by difference. 

So few of the reports of European analyses include statements of the 
composition of the fish as found in the markets, including both flesh 
and refuse matters, that a table summarizing the European and Ameri­
can analyses on this basis, as was done with the American analyses in 
Table 9, seems hardly necessary here, especially as such a compilation 
is to be given in one of the chapters beyond (Part II) on the economic 
application of the analyses. 

TABLE 30.-Recapitltlation of analyses of flesh of specimens of Arnerican and European 
fishes. 

("Albuminoids," etc., estimated h.v difference. "Protein" estimated by multiplying nitrogen by 
6.25. By "maximum" autl "minimum" are to be understood, in each case, the largest and smallest 
percentages of each ingredient found in any of the specimens of the species.] 

Namrs of fishes. 

(A, American; K European.) 

---------------------11------- -- --

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 
Sturgeon (Acipenser stu rio), .A. . . . . . . . .•• • • • . • •• . • . .. • •. .. . 78. 71 21. 29 17.96 I. 90 1. 43 18.11 
Sturgeon (Acipenser guldenstredtii), E...................... 76. 02 23.98 17.67 5. 15 1. 16 ..... . 
Sterlet (.A.cipenser ruthenus) , E............................. 76.81 2:.1. 19 16.64 1 5.59 0. 96 ..... . 
Small-mouthed red-bor.:le (Moxo:ltoma velatum), A . . . . . . . 1 78. 56 21.44 17. 90 2. 35 I. 19 17.99 
Carp (C.yprinus carpio), E: 1 I 
. ~E{~fe~::::~~ ::~~ :_~: :~:~~:: ::~ ~ :::: :~~:::::: :::::::::: : ~~ :J~~J~ ~~J~ !t ~~ t ~~ t H ~~ ~i: ~~ 

Crucian ca:rp (Carassius vulgaris), E.............. .. . . . . . . .. . 1 80. 82 19. 18 17. !l3 u. 48 1. 07 ..... . 
BarbeH (Barb us vulgaris 1), E . .. . .. . . . .. .. . . • . • • • . • • . . . .. .. 1 89.35 10.65 9. 54 0. 21 0. 90 9. 82 
Gudgeon (Gobio :fiuviatilis), E.............................. 1 76. 89 23. 11 16.99 2. 68 3. 44 17.37 
Bleak(.A.lburnuslucidus),E ........ . ...................... . 1 72.89 27.11 15,73 8.13 3.25 16.81 
Herring (Clupea barengus), A and E: 

Maximum .............................................. . ... 76.ll 30.97 19.23 11. 01 1. 90 19.12 
Minimum ................................................. 69.03 23.89 17.29 4.89 1. 50 15.31 
Average................................................. 4 72.10 27.90 18.19 8. 02 l. 69 *17. 75 

Alewife (Clupea vernalis), A: 
Maximum ................................................... 75.92 2i.04 19.54 6.02 I. 48 19. 72 
Minimum ...••...........................•................. . 72.96 24.08 18.80 3. fl2 1.46 19.00 
Average ............................................... 2 74.44 25.56 19.17 

Shad (Clupea sapidissima), A: 
:Maximum ................................................... 73.56 34.75 19.98 13.59 1.54 20.10 

4.92 1. 47 19.36 

Minimum .................................................. 65.25 26.44 17.83 6.51 0.90 18.08 
.Average ................................................ 7 70.6~ 29.38·18.55 9.48 1.35 , 18.80 

*Of less than all the analyses. 
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TABLE :30.-Recapitulation of analyses of flesh of specimens of American anll European 
fishes-Continued. 

t1i ,6 IE. ;;) s:l 
<I) p <I)~ "" s . t1i ··c.:> <0 

..... oo 
ct>ai ~§ X 

Names of fi~:>hes. C) <I) 

~ <I)Ol 

~~ 
o~-< 

(A, American; E, European.) ~~- l .s~ Cl 
~~ ..; '"'"' s;.a i o..s ~ 

<I) ..5» a.i ..d 0 ~ 'ca 0 

z ~ !$ I ~-e ~ ~ ~ 
-I 

Smelt (Osmerus mordax), A: P. ct. P. ct. 1 P. ct. P. ct. IP. ct. 
Maximum ................................................... 80.16 21.84 18.83 1. 9<1 2. 00 

P.ct. 
18.65 
lti. 52 
17.58 

Minimum ................................................... 7S. 16 19. 84 15. 90 1. 65 1. 36 
Average................................................ 2 79.16 :!0.84 17.36 1.80 1.68 

Smelt (Osmerus eperlanu!<), E- .... - ............ -............ I 1 78. 3d 32~-- 617:l w2;· .. 9076 3. 08 11. 57 
Whitefish (Corogouus clupeiformis), A . . . . . . . . . . . . . . . . . . . . . . 1 169.83 - 6. 49 1. 62 
1\rhitefillh (Coregonu>l brerii),E .............................. 1 79.13 20.87 118.12 1.53 1.22 

22.93 

19.26 Cisco, Coregouus sp. (tullibee or artedi 1), A .. .. .. . . . . ... .. . 1 176.15 23. 85 19.12 3. 48 1. 25 

Cali~~~ii~l~~:~~~- ~~~~~~~-~~~~-t~~ _c_~~~~~~-~)~ -~-:- .......... -·1· ... 64.53 37.32 17. !16 19.25 
Minimum .................................................. 62.68 35.47 16.96 16.50 
Avemge ....... . ......... . .............................. 2 63.61 36.39 17.46 17.87 

Salmon (Salmo salar), A and E: 
Maximum ................................................... 75. 70 38.97 24. 45 14. 99 
Minimum ................................................... 61.03 24.30 18.06 4.85 

Spe~ ~~i~~~ ·(·s~i~~;~ ~~i;;j ,·A;·· ·........................... 8 65. 76 
1

34. 24 20. 77 12. o9 

Maximum ........................................... _ ....... 78. 20 24. 73 19. 24 4. 37 
Minimum ............................................... . ... 75. 27 21.80 17.80 2. 83 
Average ................................................. 2 76.74 '23.26 18.52 il.60 

Spent landlocked salmon (Salmo salar, suhsp. sebago), A: 1 

~i:l:l~l~ ~-·:::::.-.-.-.-.-~:~~~~::::::::::::::::::::::::::::. :::: ~~:~g ~~J5 1 ~~:~~ t~~ 
Average................................................. 2 1i8.54 21.46 17.24 1 2.98 

Lake trout (Salvelinus namaycusb), A: 
Maximum ................................................... 75. 35 31. 22 19. 12 12. 55 
Minimum ................... _ ............................... 68.78 •24.65 17.32 10.21 
Avera~e. .... .. .. . . . . .. .. . . .... .. ...... ....... j 2 69.14 30. 86 18.22 11.38 

Salmon trout (Salmo trutta), E ................... ::::::::::: 1 75. 35 !24. 65 20. 83 2. 49 
lirook trout (Salvelinus fontinalis), .A: 1 1 

~!~t~ie~:~::::::::: ::::::::::::::::~:::::::::::: :::::J::~: IR ~i ~t ~i ~~J~ gJg 
PickereHEsox reticulatus), A: 

Maximum ................................................... 79. 84 
Minimum ................................................... 79. 52 
A>erage ................................................. 2 79.68 

Pike (Esox lucius), A antl E: · 
Maximum . . .. . .. . .. .. • . .. . . . . . . .. . .. .. . . . .. ................ 83. 89 
Minimum ................................................... 77. 53 
Average....... . . . .. . . .. . .. . . .. . .. . . . . . • . .. . . .. . .. .. . . .. . 4 80.48 

Muskellunge (Esox nobihor), A. ..... . .... . ....... ... . . . . . . 1 76. 26 
Eel (Anguilla rostrata), A and E: 

Maxitnum .................................................. '73.40 

~!~~~~e~.: :::::::::::::::::::::::::::: :::::::::::::::::· · ·4· 1~!: ~~ 
Conger f'>el (Conger vul~aris), E............................. 1 79.91 
Mullet (Mngil albula), A.......................... ..... .. . . 1 74.87 

20.48 18.88 

~g: ~g l i~: ~1 
I 

22.47 20.58 
16.11 14.83 
19. 52 17. 9.5 
23. 74 19. 63 

0. 52 
0.49 
0.50 

0.60 
0. 15 
0. 41 
2. 54 

47. 22 18. 95 32.88 
26. 60 13. 29 7. 88 
35.49 j15. 82 18. 74 

~~: ~~ l i~: ~g ~: ~~ 
Mackerel (Scomber scombrus), A and E: 

~~:l~~::::::::::::::.::: -_ ·_:::: ~:::::::::: ·:::::::::::: ,: ::: ~~: gr ~t ~~ ~~: !~. 1~: ~~ 
Average. . . . .. .. . .. . .. .. . . . .. . .. .. .. . .. .. . .. .. . . .. . . . . . . 8 71. 62 28. 38 18. 77 8. 21 

Spanish mackerel (Cybium rnaculatum), A .................. 1 1 68.10 31.90 20.97 9. 43 
Pompano (Trachynotus carolinns), A: 

Maximum ................................................... 78.18 ':!2. 62 

~~~~~;~~-::::::::. :::: ·::::: ::::::::::::::::::::::::::::!··2· n:~~ , ~~: ~~ 
Bluefish (Pomatomus saltatrix). A .......................... 1 78.46 21.54 
Buttertish (Stromateus triacanthus), A . . . . . . . . . . . . . . . . . . . . 1 70. 02 '29. 98 
Large-mouthed black bass (Micropterus salmoides), A..... 1 78.61 121. 39 
Small-mouthed black bass (1\ficrupterus dolomien), A....... 1 74. 82 25. 18 
Yellow perch (P.;rca tl.uviatilis), A and E: 

Maximum ................................................... 80.43 21.93 
Minimum . . •...•...............................•........... 78. 07 19. 57 
Avera~e ................................................ 3 79.52 20.48 

Wall-eyed ptke CSt.izostediou vitreum), A . . . . . . . . . • . . . . . . . . . 1 79. 74 20. 26 
Gray pike (Stizot~tedion canadense), A . . . .. . .. . . .... • • .... . . 1 80.85 19.15 

19. 15 13. 51 
18.15 1. 64 
18. 6517.57 
19. 02 1. 25 
17.81 11.03 
19. 2-L 0. 96 
21.50 ~- 44 

19.47 1.12 
17. 88 I o. 44 
18.4!) 0. 70 
18.42 0. 47 
17.26 0.76 
18.93 0. 20 

Str!}1~~~!~1~~~~~-t~~ -~~~~~t-~~):. ~: .•...•.......•••.•.••..••...•. 79. 63 24. 24 19. 33 4. 61 

Pike perch (Stizostedion sandra), E ........................ 

1

1 179.87 20.13 

M1mmum ................................................... 75. 76 20. 37 16. 87 1. 56 
Average ................................................. 6 ·77.70 22.30 18 31 2.83 

* Of less than all the mJa.lyses. 

1.11 
1. 01 
1.06 ~· 18. 56 

1. 56 24.77 
1.10 13.09 
1. 38 20.51 

1.17 19.15 
1.12 17.62 
1.14 18.38 

1. 27 17.24 
1. 20 16. 18 
1. 24,16. 71 

1. 35 19.42 
1.17 17.62 
1. 26 18.52 
1. 33, ...... 

1. 42 20.30 
o. 96 18.60 
1. 21 I 19. 23 

l. 24 19.02 
1.11 18.43 
1. 18 18.73 

1. 29 ,*20. 36 
1. 031*14. 81 
1. 16 *17. 95 
1. 57 20. 15 

1.11 119. 25 
0. 77 12. 50 
0. 93 15. 67 
1.11 1 13.58 
1.17 19.48 

1. 85 23.42 
1.00 17.51 
1. 40 19.45 
1. 50 21.45 

1.03 19.30 
o. 96 1 18.35 
1. 00 lH. 83 

tn 1 i~:~~ 
1.19 19.44 
1. 24 21. 71 

1. 38 19. 69 
1. 14 17. 79 
1. 29 18.53 
1. 37 18.58 
1. 13 17. 88 
l. 00 

1. 36 1 19. 54 
0. 92 17.06 
1.16 18. 54 
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TABLE 30-Recapitnlation of anctlys cs of .tlesl! of specimen s of Ame1·ican and En~·opean 
fishes-Contiuucd. 

-~~ ~ !~ I 
~~ ~ ~ :g ~ I 
"'~ ~j .. ~ I ~ ~ ~ 2"' -~! cti • 
0 Ol Ol .O.o ..., .Q 

~ ~ ~ :;;~ ~ I ~ 
------~---~--

Names of fishes. 

(A, American; E, European.) 

White perch (Roccus americanus), A: P. ct. ! P. ct: P. ct. P. ct. I P. ct. P. ct. 
Maximum .........................•••••••••••..•...••.. .. .. . 75. 77 24. 36 20. 43 5. 62 

1
1. 28 20. 58 

Minimum . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 7.J. 64 2-!. 23 17. 63 ,2. 52 I. 11 17. 95 
Average........................................ . .. . .. . 

1
2 Z,~_- 37~ 24.29 119.03 4.07 '11.19 19.27 

Sea bass (Centropristris atral'ius), A............... . ...... . " " 20. 08 118. 75

1 

0. 4J 1. 44 19. 84 
Grouper (Epinephelus morio), A: 

Maximum .......................................•...•....... 79.95 21.0! 19.19 0.71 1.16 1 19.81 
Minimum .........................•••••.......•............. 78.90 20.0.3 18.41 0.48 1.14 [ 1~. 63 
Average ......................................•......... 2 79.4f> 20.55 118.80 0. 60 1.15 19.22 

Red Snapper (Lutjanus blackfordi), A: I 
Maximum ................... . ............................... 79. '81 22. 66 19. 89 1. 94

1

1. 34 20. 17 
Minimum ................................................... 77. 34 20. 19 18. 34 0. 51 1. 27 19. 26 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . . • . . . . . . . 3 78. 46 21. 54 lHJ. 20 1. 03 1. :n 19. 72 

Porgy (Diplodus argyrops), A: 
Maximum . ............................................. . .... 79.68 28.02 Hl.~l:l 7.86 1.40 19.43 

Average ................................................ 3 74.99 25.01 18.52 5 11 1.38 18.58 
Minimum ........................................ .......... . 71.98 20.32 1l7 . 4U 1.46 1.35 17.44 

Sheepsbead (Diplodus probatocephalus), A: 
Maximum ................................................... 79.08 27.99 20.17 6.72 l.33 20.82 

~!~~~:e~~:::::::::::::::::::::::::::::::::::::::::::::: --2·~;:~~ ~~:~; l i~:~~ ~:~~ t~~ ! ~~:~~ 
Red bass (.Scirena ocellata), A .............................. J 1 181.56 118.44 ' 16. 68 0. 53 1. 23 16.88 
Kingfish (Menticirrus nebulosus), A....................... 1 '7 4 
Weakfish (Cynoscion regale), A.............. . ............. o 

.9. 21 20.79 J18. 66 0. 95 1. 18 lR. 0 
1 78.97 21.03 17.45 2. 39 1.19 

Blackfish (Hiatula onitis), A: 
Maximum ............................................. . 
Minimum ••..••...............................•.•...... 
Average .................. . ............... : . .......... . 

Hake (Pbycischuss),A ................................... . 
Cusk (Brosmius brostne), A ....................... . ....... . 
Haddock (Gadus reg1efinus), A and E: 

~i';rt~~:: ::::: ::~ ::::::::::::::::::::::::::::::::::::: 
Average .....•..............••............ .. ..•......... 

Cod (Gadus mon-hna), A and E: 

~~:l:~: :::::::::::::::::::::::::::::::::::::::::::::: 
Average ............................................. .. 

Russian cod (Gadus nava,\l;a),E ........................... . 
Whitin_g (Gadus merlangus), E .... . ......... : ........... .. 
Tomcod (Gadus tomcod), A ....... . .. : .................... . 
Pollock (Gadus vireus), A . ............................. .. 
Halibut (Hippoglossus vulgaris), A: 

Maximum .... . .......... . ............................. . 
Minimum ............................................. . 
.A. verage . ......... . ............................ . ...... . 

Turbot (Platysomaticbthys hippoglossoides), A. .•••••••••• 
Common flounder (Paralicbthys dentatus), A: 

~f:i:~:::::::::::::::: ~ ::::::::::::: ~:::::: : ::::::::: 
.A. verage ............................ . ....... .. ........ . 

Winter flounder IPleuronectes american us), A ........... . 
Plaice (Pleuronectes platessa), E ............ . ............ . 
Dab (Pleuronecteslimanda), E ......................... · ... .. 
Sole (So lea vulgaris), E ................................. .. 
Lamprey eel (Petromyzou marin us~). A ................. .. 
Skate (Raia sp.), .A. and E: 

Maximum ....•••..........••...•............. . ......... 
Minimum ......•...•..•...................•...........• 
Average .............................................. . 

.... . 81.36 

....... 76.95 
4 79.10 
1 83.11 
1 82.01 

. ...... 82.56 

. ...... 80.30 
8 81.39 

- ...... . 83.48 
- ...... . 80.71 

7 82.46 
1 81.35 
1 82.95 
1 81.55 
1 76.02 

79.15 
..... . 70.13 

3 75.42 
1 71.39 

85.04 
........ 83.37 

2 84.21 
1 84.35 

1 177.39 1 79.41 
1 86.14 
1 71.12 

.. ·--· 82.15 
. .... . 75.50 

2 78.82 

*Of less than all the analy~:~es . 

17.8 

23. "I 18. ,. 1 ,_ 81 11. 36 19.3 
18. 64 17.44 1 0. 55 0. 65 17.6 
20.90 18.47 1. 35 IL 08 18 7 
16. 8~ 15. 24 0. 67 0. 98 15.3 
17.9916.92 0.17 0.90 17.0 

19.70 I"·" 17.44 15.94 • 
18.61 17.10 

19.29 117.80 
16.52 14.95 
17.54 16.00 
18. 65 16.48 
17. 05 115.59 

§~: ~~ ~ ~I:~~ 
29. 87 119.40 
20.85 17.49 
2!. 58 18.35 
28.61 12.92 

16.63 14.73 
14.96 12.90 
15.79 13.82 
15.65 14.01 
22.61 19.35 
20.59 16.59 
13.86 12.38 
28.88 14.93 

24.50 22.32 
17. 85 15.32 
21.18 18.82 

0. 36 1. 64 18. 6 . 
0. 11 I. 03 16. 3' 
0. 26 l. 25 17.3 

0. 51 !.oil * 18. 3 
0. 07 I. 00 [* 15. 4( 
o. 30 

u~ 1:"_' 0. 59 
0. 38 1. 08 15. 1 
0. 38 0.99 17.2 
0. 78 1. 55 21.6 

10., 1. ,,

1

,._ , 

2.21 0.88 17.5 
5. 18 1. 05 18. 5 
, ... , 11. zs I u. 1 

0. 77 1. 29 14. 9 
0.62 1.2R 13.2 
0. 69 11. 28 

o ... r· 20 1. 80 l. 46 
2. 06 1. 94 
0. 25 1. 23 

13.29 0. 66 

1. 39 1.71 
0.47 1.14 
0.93 1.43 

14.0 
14.5 

7 
3 
i) 19. 9' 

18. 1 
11.9 
14.9 

24.0 

1 
! 
~ 

18. I. 
21. 1 
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TABLE :n~-Rrcapitulatio11 of aual!J8e8 of flesh of pre. n·twl fish, American and EuruJH'an 
specintens. 

LBy "Maximum" and "Minimum" are to be understood in each case the largest and smallest per­
ce>ntages of each ingredient found in any of the specimens of the same species.] 

Kinds of pre11erve(l fish. 
! . 1 I ~g ~ 
11 ~~ i~ e~ 
r;~· ~. ~ ~s~ ;;:s 

(A, American; E, European.) '0 ~ ~ ~--;; - . I ~'" ~ 

-----1~ ~ ~ ·!tl ~ .. ~ ~ 
P. ct. P. ct .. P. ct. P. ct. P. ct. I P. ct. P. ct. 

Salt sturgeon (A.cipenser hm!O), E..................... 1 6l. 85 38. 15

1

18.70 I 8. 93 0. 49 10. 0:1 
Salted and smoked Pel"cus vulgaris, E ....... _........ 1 54. 89,45. 11 30. 04 5. 87 1. 21 7. 9!l 
Salted and smoked bleak ( ..\.lburnnfl chalcoides), E .. _. 1 ll43. 53 56.47 28. 83 16. 21 I. 57 ~- 86 
Saltedanddriedroach(Leuciscnsrutilusvar. caspica), F 1 27.96 72.04 18.26 9. 88 5. 39 8. 92 .... 
Smoked h"rring, salted (Ciupea harengus), A.......... 1 34. 55)65. 45 36.44 !15. 82 l. 53 11. 66 36.94 
Smoked and pickled. (?) herring (Bti.cklinge) (Clupea I 
s~t~e!rf:L~1~-p~~-h~~~~-g·~~i.-.E': ______ .... ...... .. . .. 1 69.49 3o. 5t 

1

2o. 76Js. s1 r. 24 ...... 21.12 

Maximum .. . . .. . .. . .. .. .. .. .. . . .. .. .. . .. .. .. . .. .. .. . 55. 62 57. 43 21. 85 21. 3G 2. 10 16. 24 19. 45 
Minimum......................................... 42.57 44.38 18.97 7.05 1.69 ll.65 '1R28 
Average ........................................... 4 48.58 51.42 20.1714.441.90 14.91 1!l.02 

Smoked sprat (Clupea spmttufl), E.................... 1 59. 89 40.11 ~.23. 7l 15. 94

1

0. 46 ...... • .. 22. i3 
Smoked anchovy (Engraulis cncrasicholus), E........ 1 51.77 48.23 22. 75 2. 21 2. 68 20.59 :.!:!. ::!0 
Salted Caspian shad (Clnpea ca~piea), E .. .. . .. . . .. . .. 1 59.56 40.44 

1

22. 06 8. 86 0. 54 8. 98

1 

... . 
Marinate{l shatl (Clupea melet1a), E.......... . ... ... 1 60. 72,39. 28 10.58 17.14 1.1.6 fl. 90 .... . 
Salted and dried smelt (Osmerus Apirinchus), E . . . . . . 1 .47. 12 52. 88 

1

26. 38 8. 03 5. 33 1:3.14 .... . 

Sa~:~~t~~~. ~~~~- ~-~~~~- ~~- ~-t~~~~~~-~~~-r·e-~~~~~-8}_ ~~-~:. 1 157. 55]42. 45 ,23. 50 13.17 I. 65 4.131 .... . 
Salted ilalmon (ialmo salar), E......................... l 53.48 46.52 122. 68 12. 19 0. 44 11. 21 .. .. 
Smoked and salted salmon (Salmo salar), E: 

Maximum .. . .. .. .... . .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. 51. 89 48. 96 27. 00 12.•oo 1. 45 13. 81 26. 00 
Minimum .............................................. 51. 04 48.11 22. 26 11.72 0. &9 7. 94 22. 38 
Average .......................... .' ................ 2

1

51.47 .48.53 24.63 11.86 1.17 10.87 !24.10 
Salt mackerel (Scomber scombrua), A: 

Maximum ............................................. 43.62 57.81 22.06 27.9412.67 11.16 21.14 
Minimum .............................................. 42.19 56.3816.86 22.59 2.51 H.44 16.60 
Average ........................................... 3 14il.Ol 56.9!1 18.88 25.12 2.59 10 40 18.55 

Salt mackerel (Rcomber scombrus), E .. . .. .. .... .. .. .. 1 48. 43 '51. 57 21.20 14. 10 1. 77 14. 50 20.82 
Smoked haddock (Gadusmglefinus),A ................ 1172.56 27.44!23.68 0.17 1.53 2.06 23.29 

Do (canned) ............................ ------...... l 168.73 31. 27 2l. 78 2. 25 1. 65 5. 59 22.29 
DeRiccatedcod(Gadus,sp.1),A ........................ 115.25 84.75 74.56 l.!W 5.41 2.88 77.97 
Salt desiccated cocl I Gadus, sp. 1), A •......... _........ 1 11. 65 )'88. 35 71. 62 4. 89 5 24 6. 60 72.02 
Salt cod (Gadus, ap.1), A: 

Maximum ............................................ 53.62 46.46 22.18 0 44 1.64 23.37 26.25 
Minimum .............................................. 153.:i4 46.38 21.17 I 0.25 1.5!) 22.71 24.87 
Averago............. .... ............ .. ...... .... .. 2 53.58 46. 4~ '21. 67 0. 34 1. 62 23. 04. 25.66 

Driedcod,"Fischmehl"(Gadusmorrhua?),E ........ 117.02 82.98 73.55 0.70 8.73 76.06 
Stockfish(Pollock1),E .............................. 1 13.71 86.2!) 78.20 1.20 6.89 '7!).94 
Dried cod (Gadus morrbua?), E........................ 1 25.23 74.77 68.88 0. 69 4. 00 J 1. 20 _ .... 
Stockfish (Dried cod) (Gadus morrbna 1), E............ 1 118. 60 81.40 79.52 0. 3611. 52 ...... 77.90 
Saltstockfish (Gadusrnorrbua?), E ................... 1 47.03 52.97 31.27 0.38 1.771'19.55 31.39 
Dried ling (Gadus molva'1l, E......................... 1 

1

2s. 53 71.47 59.08 0. 57

1

2.74 9. 08 59.12 
Salt ling (Gallusmolva?),E........................ .. 1 52.42 47.58127.43 0.40 1.75 18.00 28.60 
Salted, smoked, and dried halibut (Hippoglossus hip- I I ! 

poglossns), A: 
Maximum ............................................. 51.06

1

52.30 23.00 15.61 2.13 13.05 23.01 
:Minimum .............................................. 47. 70 48. 94 18. 15 14.44 I. 99 12. 87 18.49 
Averag11............................. .. .. . .. .. .. . 2 49. 38 .'50. 62 20. 57 15.lt3 2. 06 1~. 96 20. 75 

Salt hali1:mt (Hippoglossus maximus), E............... 1 154. 65 45. 35 23. 49 6. 82 1. '27 13. 77 
Marinate{l Lamprey eel (Petromyzon, sp. 1), E: 

¥!~~~~~~:::~: :::~ :~ :: ~: ::~:=:::::: :::::::::: :~:::: : :~ :1H: ~~ ~i~: ~~ ~!: ~~ ·H: ~~ t ~l~-~~ :>~b.: i~ 
Canned ::Jardines (Clu-peapilchardus 1). E............... 1 56.37 '43. 63 25.31 12.71 5. 61 1:!4. 87 

Can~~x}~:~n- ~~-1~~~~~~-~~~~~~~-~~~~~~!: -~-=-- ........ .... ·.65. 8~ 142.45 21.29 21. 49 
1
1.. 

2
35
6 

"o~.· 
4
19

1 1
:.
1
>!)1.. 4o~1 Mmrmum ............................................... 57. 5<> 34.14 19.20 11.06 

Can~~le~~:CCk~~~i ·(S~~~b~~ ·a·~~;;b~r~~i: A::::::::~::::: ~ !~~: ~~ ~~t ~~ ~g: g~ 1 ~: ~~ t ~g ~: g; li&: ~~ 
Canned tnnny, "Horse mackerel,. (Orcynus secundi- I 

dorsalis1),A ........................................ 172.74 27.26 21.52 4.05 1.69
1 
...... 21.67 
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TABLE :3'2-.-Recapitulation of analyses of specimens of flesh of .Arnerican and European 
fishes. 

[Proximate ingreclients as directly determined.] 

Names of fishes. 

(A, American; E, European.) 

Sturgeon (Acipenser giildenstredtii), E ................ . 
Sterlet (Acipenser ruth!\nus), E ...................... .. 
C1u·p (CypJ-inus carpio), E .. .. .. . . ................... . 
Crucian carp (Carassius vulgaris), E ................. . 
Herring (Clupea hareiJgus), A. ........................ .. 
Herring (Clnpea harengus), E (average) ............... . 
Shad (Clupea sapidissima); A ......................... .. 
Smelt (Osmerus mordax), A .......................... .. 
S!llelt (Osmerus eperlanuR), E ........................ .. 
Sigg (Coregonus baerii), E . ......................... .. 
Saln•on (~almo salar), A (average) ..................... . 
Salmon (Salmo salar), E .... .......................... . 
Salmon (Salmo salar), spent, .A (average) ............. .. 
Spent land-locked salmon (Salmo salar, subsp. sebago), 

A (average) . . .. . . .. ........................... . 
Salmon trout (Salmo trutta) E ...................... .. 
Brook trout (Salvt'linus fontinalis) A .................. . 
Pike (Esox lucius), E (ave·, age) ...................... .. 
MuskPllunge (Eflox nooilior), A ....................... . 
Eel (Murren a anguilla), E. . .. .. . . .................... .. 
Ma1·kerel ($comber ~ombrus), A ..................... .. 
Mac:rf'rel (Scomber scorubrus), E . ................... .. 
Spanish macket·el (Cybium macula tum), A ............ . 
Black bass (Micropterns salmoides). A ................ . 
Yellow perch ( Per• a tluviatilis), E ................... .. 
WalJ.e_H'tl pikH (Stizostl'dion vitreum), A ............ .. 
Pike perch (Stiznstedion sandra), E ................... . 
White pt'rch (Roecus amerimmus), A (average) ....... . 
Red snapper (Lutjanns blackfordi), A (average) ..... .. 
Porgy (Diplodus argyrops), A . . . .... . ....... . 
Sbeepsbt>atl (Diplodnl? J•robawce.pbalus), A ............ . 
Blackfish (Hiatula onitis), A ......................... .. 
Haddock (Gadus ruglefinus), .\. . .. ................. .. 
Cod (Gadus morr-hual, E (average) .................... . 
Ru><>ohm cod (Uadns nava!!a). 11: ...................... . 
Turbot (Platysomaticbtbys hippoglossoides), A ... . .. . 
Flounder (Paralichthys dPntatu-;), A . ................ .. 
Plaice (Pleuronectes vlatessa), E ........•••••..•••..... 

PRESERVED FISH. 

Salt f>turgeon (AcipensPr hnso), E ..................... . 
Stnrgt-on, salted and dried backs, E .................... . 
DriNI dorsal cords. E ................................ .. 
Sal t·d and !'lmoked Pelecus vulgaris, E . . .............. . 
Salted liDd smoked bleak (Alburnus chalcoides), E .... .. 
Salted nnd drierl roach (Leuciscu::~rutilus, var. caspica),E . 
Salt herring (Clupea harenguil), E (average) ......... . 
Smoked herring (Clnp<'a han,ngus), A ............... .. 
Marinaterl shad (Mt.' letta vulgaris), E ................. . 
SaltNl Ca>~pian sbatl (Clup•·a casp1ca), E ............ . 
Salted au• I cl1 i< ·d smf·lt. (Usmerus spil-inchus), E ....... . 
Saltc ·d and dried back>! of Coregonus h·ucichthys, E ... . 
Carlll•·d salmon (Oncorhynchus chouicha), A ......... .. 
:Salted f'almon (Salmo salar), E (avf:'rage) ...•........... 
Salt mncker ... l (t'icomber scombrus), A ................ .. 
Salt mackl:'rel (Scomber scomb :us), E .... ............. .. 
DesiccatPd cod (Gadus morrhua), E ................... . 
Dried cod (Gaf1us morrhua), E ...... ................ . 
Salt cod (Gadus morrhua), A (average) ................ . 
Dri· ·rl pollock (GaduR virf'ns), E . ...................... . 
Halted ling (Gadus molva), E ......................... . 
Dried ling (Gadus molva), E ............ . ........ . 
Smok!'d halibut (Hippoglossus hippoglossus), A ....... . 
Salt halibut (Hippoglossus maximus), E ............. .. 
Marinated Lamprey eel (Petromyzon iiuviatilis) ..•.... . 

rn 

~ [.s i:; 
l'l 
Q) 

~ ·a 

0 z 

!:! ::: E 
-~ ~ ~.; :.; 

r-: t3~ ~ ~·o ~·s 
~ e ~ ..c o ri; • 
t> ~ It> .§ ~ ~ ~ 
p- ~ C!l 00 1-i ~ I ~ 

P.ct. P.ct. P.ct. P.ct.~~~ P.ct.-;: t. 
1 76. 02 3. 05 1. 58 13. 04. 5. 15 1. 16 

9 176.811.69 1.74 13.21 5.59 0. j 

1 79. 89 3. 92 2. 84 10. 79 1. 42 1. 14 
1 80. 82 4. 56 3. 63 9. 44 0. 48 1. 0 
1 69. 03 L 40 2. 93 1. 62 1- ..... 11. 01 1. ;, 
2 74. 68 2. 4?. 1. 91 13.93 5. 38 1. 6 
1 70. 75 1. 92 1. 93 1. 92112.74. 10.08 1. 3 
1 80. 16 3. 22 4. 97 0. 60 7. 44 1. 94 2. 0 
1 78. il8 4.14 2. 83 10. 00 3. 08 1. 5 
1 79. 13 2. 93 3. 70 11. 69 1. 53 1. 2 
1 62. 68 1. 81 1. 77 1. 57 111. 95 19. 25 1. 1 

i 
0 
8 

' 0 
7 
2 
1 

4 2 66. 18 2. 42 3. 29 13. 69 12. 47 1. 0 
76. 74 1. 82 2. 71 1. 08 1...... 3. 60 1.15 

2 2 78. 54 2. 11 2. 09 0. 1'6 . . -... 2. 98 1. 4 
1 75. 35 3. 11 1. 71 16. 01 2. 49 1. 3 
1 177. 54 2. 57 2. 22 1. 80 112. 52 2. 61 1. 4 
2 82. 29 2. 50 3. 07 10. 69 0. 24 1.1 
1 76. 26 2. 27 2. 40 1. 65 13. 46 2. 54 1. 5 
1 52. 78 1. 78 2. 04 1. 46 8. 14 32. 88 0. 9 
1 174. 14 2. 22 1. 48 1. 88 12. 25 6. 99 1. 3 

~ ~ ~t ~~ ~: ~~ ~: ~~ i: ~g 11. 84 1;: !~ t ~ 
1 178.61 2.24 3.10 2.04 0.96 1.1 
1 80. 06 1. 76 3. 74 3. 61 9. 01 o. 44 1. 3 
1 79.74 2.66 3.44 1.19 10.57 0.47 1.3 
179.87 3.28 3.55 12.10 0.20 l.O 

75. 71 1. 94 2. 98 2. 08 4. 07 1. 2 
2 77.781.83 3.271.72 12.98 1.28 1.3 
1 71. 98 1. 78 2. 07 2. 98 12.44 7. 86 1. 3 
172.01 1.44 3.361.9911.76 6.72 1.1 
1 76. 95 1. 72 3. 64 2. 61 11. 76 2. 81 1. 2 
1 82.03· 1.11 2.941.4211.70 0.14 1.5 
2 82. (10 2. 52 3. 46 10. 61 0. 14 l. 2 
l 81. 35 4. 99 2. 46 9. 03 0. 59 1. 5 
171.39 2.01 3.69 0.12 8.05 14.41 1.2 
1 85. 04 1. 91 3. 60 0. 98 0. 77 1. 2 
1 77.39 2.15 3.17 1.72 12.31 1.80 1.4 

3 
2 
6 
7 
2 
0 
0 
0 
9 
s 
7 
0 
0 
0 
5 
0 
8 
7 
7 
8 
8 
9 
6 

• 

161.85 11.83 
1 36. 67 8. 34 
1 50.99 5. 21 
1 54.89 5.42 
1 43.53 6. 37 
1 27.96 9. 44 
2 49. fi9 4.17 
1 34. 55 8. 53 
1 60.72 3. 73 
1 59.56 3. 78 
1 41.12 3. 56 
1 57. 55 3. 99 
1 65 86 4. 85 
2 52. 26 3. 49 
1 42. 19 3. 57 
1 48.43 2. 74 
1 17.02 9.14 
1 25. 23 5. 21 
3 5;$, 84 1. 96 
1 13. 71 6. 48 
1 52. 4~ 3. 70 
1 28.53 4. 90 
1 51.06 2. 74 
1 54.65 5. 57 
1 44.62 2. 70 

2. 05 
2. 63 

40.04 
6.14 
3. 47 
8. 23 
1. 84 
5.13 
3. 06 
4.87 
2. 27 
4. 59 
1. 80 
3. 25 
1. 68 
1. 50 

10.47 
13.23 
3. 73 

12.35 
7. 06 

13.72 
1. 58 
1. 09 
4. 05 

14.82 
31.08 
o. 18 

18.48 
18.99 
30.18 

1. 36112. 56 
0. 32 :!1.69 

3. 79 
13.41 
20.55 
14.91 

.... . 114. 49 
15.73 

o. 29 115.49 
l. 28 15.68 
3. 38 50.56 

50.44 

0. 77115. 76 
5. 36 54.01 
0. 60 16. 07 
1. 86 38. 60 
0. 74 1:!. 01 

16.83 
27.57 

2 
3 

8. 93 10.5 
14.35 6. 9 
0. 06 3. 5 
5. 87 9. 2 

16. 21 11.4 

2 
0 
3 

9.88 14.3 
14. 18 16.7 
15.82 13. 1 
17.14 11.5 

1 
9 
9 
6 
2 
7 
8 

8. 86 9. 5 
8. 03 18.4 

13.17 5. 7 
11.06 1. 7 
12. 09 13. 1 
22. 59 13. 1 
14.10 16.:! 

9 
8 
6 
7 

o. 70 8. 7 
0. 69 5. 2 

3 
0 

0. 34 24.1 
1. 20 6. 8 
0. 40 19. 7 
o. 57 11.8 

5 
9 
5 
2 
8 
4 

15. 61 15. 1 
6. 82 15.0 

16.57 4. 4 9 



CHEMIUAL CO.MPOSI'1'ION OF FOOO-PlSHES. 777 

2. CLASSlPICA'l'ION OP SPECIMENS OF AMERICAN AND EURO­
PEAN FISHES ANALYZED BY THEIR CHEMICAL COM?O­
SITION. 

In the following tabular -statements the specimens of American and 
European fishes are classified by the composition of the flesh in the same 
manner as was <lone with the American t'pecimens in a preceding chap­
ter. A repetition of the explanations there made seems unnecessary. 

Classification of American and E1wopean fishes by proportions of ll'ater-frec snbstances 
in flesh of specimens analyzed. 

[A, American; E, European.] 

"' ~ 
Q) 

.§rc: 
<.)Q) 

Kinds of fish. ~ f 
~§ 
0 

Containing over 30 per cent. of 1vattr- ~~ 
free substance. 

Califomia salmon, A ----·--········· 
Eel, A and E ....................... . 
Salmon, A. and E ................... .. 
Spanish mackerel, A ................ . 
Laktl trout, A ...................... .. 
Whitefish, A ....................... . 

Containing between 30 and 25 per 
cent., inclusive, of water-free sub­
stanoe. 

~~~~r;-:·~t~~ ~::::::::::::::::::::I 
Turbot, A ........................ . 
;\>1 ackerel, A and E ................ .. 
Herring, A and E ................... . 
Pompano, A ...................•..... 
.Bleak, E ............................ . 
Alewife, A ......................... .. 
Small-mouthed black bads, .A. .••.•••. 
Mullet, A ....................•....•.. 
Porgy, A ........................... . 

Containing between 25 and 20 per 

2 
4 
8 
] 

2 
1 

1 
7 
1 
l 
8 
4 

2 

36.4 
35.5 
34.2 
31.!) 
30.!) 
30.2 

29.9 
29.4 
28.9 
28.6 
28.4 
27.9 
27.2 
27.1 
25.6 
25.2 

~~: ~ I 

cent. of water-free substance. 

Salmon trout, E ................... :. , 1 24.7 
l 

1 
Halibut, A ......................... . 3 24.6 ' 
Sh!wp,heatl, A ...................... . 
White percll, .A. ................... j 
Pollock, .A. ..•.••••.••••••••••••••••• 

2 2-t 5 1 

2 2-t. 3 
1 23.9 I 

Sturgeon, E ......................... . 
Cisco, A .............................. · 

1 23.9 
1 23.8 

Muskellunge, A .................. .. 
Starlet, E .......................... . 

1 23.7 
l 23.2 

Gud~·t>on, E ........................ .. 1 23.1 
Plaice, E ........................... .. 1 22.6 
Striped bass, .A. .................... .. 
Brook trout, .A. ..................... .. 

6 22.3 
3 22.3 

Smell, E ........................... .. 
Carp, E ...•.......•...•.....•........ 

1 21.6 
2 21.6 

Kinds of fiR h. 

Containing between 25 and 20 per cent. I 
of wo ter:free substance-Con t' d. 

Red snapper, A ................... .. 
.Bluefish, A , ....•...........••..•.•. 
Large-mouthed black hass, A ..•.... 
Small-mouthed red-horse, A ........ . 

~~~~~~'1\!d ':E' ::: ~::::: ~::: :::: : :: : 
I 

Weakfish, A ....................... . 
Blackfish, A .....•..•............... 
·whitefish, E ..................... .. 
Smelt, A .....•...................... 
Kingfish, A ....................... . 

/ ~C:u~~ss, ~.::::::: :::::::::::::::::: 

I 

Gron per, .A. •••••.•••••.•••••.•••.•• 
Yellow perch, A and E ........... .. 
Pike-perch, wall-eyed pike, A ..... .. 
Pickerel, A ....................... .. 
Pike-perch, .E ..................... .. 
Conger eel, E ...................... . 

Oontaining between 20 and 15 pet· 
cent. of water-free substance. 

Pike, .A. and E .................... .. 
Pike-perch, gray pike, A ..•••••... 
Crucian carp, E. . . . . . . . . . • . . . . . . . . 
Russian cod. E ................... .. 
Haddock, .A. ancl E ................ .. 
Tomcod, A .......•..•••••..••••.••. 
Red bass, A. ....................... .. 
Cusk, A .......................... .. 
Cod, A and E ..................... .. 
Whiting, E ........•.............•.. 
Hake, .A ••••••..••••.••......••..•.. 

1 

Common flounder, .A. .............. .. 
Winter flounder, A ............... .. 

Containing between 15 and 10 per 
cent. of water-free substance. 

Sole, E ............................ .. 
Barbel, E .......................... . 

3 21.5 
1 21.5 
1 21.4 
1 21.4 
1 21.3 
2 21.2 
1. 21.0 
4 20.9 
1 20.9 
2 20.8 
1 20.8 
1 20.7 
1 20.6 
2 20.5 
3 20.4 
1 20.3 
2 20.3 
1 20.2 
1 20.0 

4 19.5 
1 19.2 
1 19.2 
1 18.7 
8 18.6 
1 18.5 
1 18.4 
1 18.0 

17.5 
17.0 
16.9 
15.8 
15.7 

13.9 
10.7 
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Class·ification of Amel'ican ctnd Enropean fish by p1'0p01·tions of fat in flesh of specimens 
analyzed. 

[A, American; E, European.] 

Kinds of fish. Kinds of fish. 

--------1---1----- - --

Containing over 5 per cent. of fats. 

Eel, A and F.. ........••....•..• ..1 4 
California !!almon, A....... . . . . . . 2 
Turbot, A....................... 1 
Lamprey eel, A...... .. . . . . . . . . . . 1 
Salmon, A and E. . . . . . . .. . . . . . . . . 8 
Lake trout, A .. . . . . . . . . . . . . . . . . . 2 
Butter-fish, A . ................... 1 
Shad, A......................... 7 
Spanish mackerel, A . . • . . • . • . . . . 1 
Mackerel, A and E............... 8 
Bleak, E......................... 1 
Herring, A and E................ 4 
Pompano, A..................... 2 
Whitefish,A ..................... 1 
Sterlet, E . .. . . . ... . . .. . . . . . .••... l 
Halibut, A . ..................... . 3 
Conger eel, E ....... .•. .... ..... . 1 
Sturgeon,A ...................... 1 
Porgy, A ........... ;............. 3 

Containing between 5 and 2 per 
cent. of fats. 

Alewife, A....................... 2 
Mullet, A ........................ 1 
W'hite percll, A ................. 2 
Sbeepshead, A . ......... . ........ 2 
Cisco, .A . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Smelt, E..... . ................... 1 
Striped bass, A .. . . . . . . . . . . . .. . . . 6 
Gudgeon, E................... ... 1 
Muskellunge, A................ . 1 
Dab, E.. ... ....... . ... 1 
Small-mouthed black bass, A..... 1 
Salmon trout, E .. . ....... . ...... 1 
Small-mouthed red-horse, .A . . . . . 1 
Weakfish, .A ........ . .. ..... ..... 

1 

1 
Brook trout, .A. . .................. 3 

64.5 18.7 
63. 6 17. 9 

~L t ~ ~~:: 
65. 8 12.1 
69.1 11.4 
70.0 11.1 
70.6 9. 5 
68.1 9. 4 
71. 6 8. 2 
72. 9 8. 2 
72 1 8. 0 
72. R 7. 6 
69.9 6. 5 
76. R 5. 6 
75.4 5. 2 
79. 9 5. 1 
76.0 5. 1 
74.9 5.1 

74.5 4. 9 
74.9 4.6 
75. 7 4. 1 
75. (I 3. 7 
76.1 3. 5 
78.4 3. 1 
77.8 2. 9 
76.9 2. 7 
76.2 2. 5 
79.4 2. 5 
74. 8 2. 5 
75.3 2. 5 
78.6 2. 4 
78.9 2.4 
77.7 2.1 

I 

Containing less than 2 per cent. of 
fats. 

Sturgeon, A ..................... 1 1 78.7 
Piaice,E.......... . ......... . .... 1 77.4 
Smelt, .A ...... . .................. 2 79.2 
Whitefish,E ..................... 1 79.1 
Blackfi~n, A . • . . • • • .. • . . . . . . • • . • . 4 79. 1 

. Carp, E . . . . . • . . . . . . . . . . . . . • . . . . . 2 78. 4 
Bluefish, .A . . . .. . .. .. . .. . . .. . . . . . 1 78. 5 
Red snapper, .A.... .. .. . . . . . . . . 3 78. 5 
Large-mouthed black bass, .A.... 1. 78. 6 
Rkate, A and E. . . . . . . . . . . . . . . . . . . 2 78. 8 
.Kingfish, A .. .. . .. .. . . . . .. . . . . . . 1 79. 2 
Pike perch, Gray pike, .A . . . . . . . . 1 80. 9 
Pollock, .A . .. . .. .. . . .. .. . .. . . . .. 1 76. 0 
Yellowperch,.A.andE ........... 3 79.5 
Hake, .A . . . . . . . . . . . . . . . . . . . . . . . . . 1 83. 1 
Common flounder, .A. . ........... . 2 8-L 2 
Grouper, .A . .. .. . .. .. . .. . .. .. . . .. 2 79. 5 
Russian cod, E. . . • . .. .. • .. • • .. . .. 1 81. 4 
Red bass, .A............. . ........ 1 81.6 
Sea bass, .A. . .. . .... .. .. . • . .. . . . .. 1 79. 3 
Pickerel, A .... ..... ... .......... 2 79. 7 
Crucian carp, E....... ..... ..... 1 80.8 
Pike perch, wall-eyed pike, .A . ... 1 79. 7 
Winter flounder, .A.............. 1 84.4 
Whit,ing, E . .. . . .. .. .. .. . . . .. . . . . 1 82. 9 
Pike, A and E................... 4 80.5 
TomcoC:, A . ..................... 1 81.6 
Haddock, .A and E. . .. .......... 8 81.4 
Cod, A and· E.................... 7 82.5 
Barbel, }j; . .. • .. .. • .. • • .. • • . • • • • • • 1. 89.4 
Pike perch, E . . • . . . • . . • • . • . • • . • . . 1 79. 9 
Cusk, A.......................... 1 82.0 
Sole, E. . .•. ..••.•. .. . . ... ... . . ... 1 86.1 

\ 

SECTION D.-MOLLUSKS, CRUSTACEANS, ETC. 

1. LIST OF AMERICAN SPECIES ANALYZED. 

1.9 
1.8 
1.8 
1.5 
1.4 
1.3 
1.3 
1.0 
i.O 
1.0 
].0 
0. 8 
0. 8 
0. 7 
0. 7 
0. 7 
0.6 
0.6 
0. 6 
0.5 
0.5 
o. 5 
0. 5 
0. 5 
0.4 
0. 4 
0. 4 
0.3 
0. 3 
0. 2 
0. 2 
0.2 
0. 2 

No. of 
Mollusks: specimens. 

Oysters, Ostrea virginica . . . • • • . • • • • . . • • • •• • • • • • • • . • • • • • • • • • • . • • • . • • • • . 41 
Scallops, Pecten i?Tadians...... . • • • • • .. . . . . . . • . . .. . . .. . . . . . • . . . .. . . . . 2 
Long clams, My a a1·ena1·ia . . . . . . . . • . . . . . • . . . . . . . . . . • • • • . . • • • • . . . . . . • • . . 4 
Round clams, or quahogs, Venus mercena1·ia . . • • • • . • • • • . . . . . . . .. . . . . . . . • 2 
Mussels, Mytilus ednlis . • • • • . . • • . • • • • . • • • . . . . ... . • . • .. . • • • • . . • • • • • . • • • . . 1 

50 
C1·ustaceans . 

Lobsters, Hornal'tts arnericanus.. .. • • • • .. • • • • . . • • .. .. • • . . .. • • • . . • • • • • • . . 6 
Crayfish, Carnba?'t'S, sp ...... ...... ...... ...... ...... ...... ...... ...... 1 
Crabs, Callinectes hastattts ...... •••••• ...•.. ..•. ...... ...... . ..... •.... 2 
Shrimp .... -." ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . • . • . . 1 

Vertebt·ates : 
Terrapin, Ptychern11B? ..••.•.......•....•..••••...••.••••....••.•••.•••• 
Green turtle, Chelonia mydas ........................................ .. 

10 

1 
1 

2 
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There wer in all ,2 specimens of 11 species o{ mollusks, crustaceans, 
and vertebrates. 

2. METHODS OP ANALYSIS AND ANALYTICAL DETAILS. 

METHODS OF ANALYSIS. 

The methods of analysis employed were practically those used in the 
analysis of fish, and described in a previous part of this report. A few 
notes on special details of nwthods used for the invertebrates, espe­
cially the mollusks, will be in place here. 

Many of the specimens examined, as oysters, clams, etc., are liable to 
have foreign matters, mud, sea-weed, hydro ids, gastropods, etc., adhering 
to their shells. These foreign materials were removed by washing, after 
which the specimens were drained and wiped dry. 

After the cleaning of their shells, the weighed oysters were opened, 
the liquid thus escaping being caught in a large evaporating dish. 
They were then put upon a porcelain colander ("'crystal drainer") and 
the liquid contents allowed to drain into a beaker. In this way some 
very small particles of solid matter would probably be added to the 
filtrate. For the purpose of analysis the part remaining upon the dish 
was called "flesh," while that passing through was designatP.d as 
"liquids." The flesh and liquids in canned oysters and those that were 
opened before they were received were separated in the same way. 
After this separation the flesh was chopped in a wooden tray until the 
sample was quite fine, and evenly and thoroughly mixed, as was done 
with the samples of fi~::h above reported. 

The specimens of clams and mussels were prepared in the same way 
as oysters. In the case ·of scallops only the part usually eaten, the 
muscle that holds the shell together (adductor muscle), was analyzed. 
This was analyzed as received, the flesh being chopped and sampled in 
the same way as that of the oyster. 

In the case of lobsters, era bs, crayfish, and turtles the flesh was 
carefully separated from the shell and prepared as above. For the 
parts taken for analysis, see description of samples in the analytical 
details which follow. 

In all of the samples a portion, usually about 100 grammes, of the 
chopped fle~-h was dried in hydrogen and prepared for analysis in the 
same manuer as the hydrogen-dried samples of fish already described. 
The liquids were evaporated over a water bath, and then dried in air. 
After drying they were ground, sampled, and usecl for the determina­
tions made in" liquids," the methods for which were in the main like 
that for the flesh. 
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DESCR.IP'l'IONS OF :::lPECIMENS AND ANAL\. 'l'ICAL DETAILS. 

The details of the analysis which follow contain the descriptioD; of 
the samples and the details of the determinations. They are arrange(! 
in the order previously named, the specimens of each species being in 
the order of the laboratory numbers. 

The description of the specimens of oysters and clams do uot say, 
except in a very few cases, whether they were or were not" floatl·d," i.e., 
placed for a time in brackish or fresh water after removal from the beds. 
As the practice of floating is so universal, aml as the specimens were 
received in the condition in which they are usually sold, it is probable 
that the majority, if not all, of the specimens, with the exception of 
those in cases specially referred to, had been floated. 

The following data have been compiled from our laboratory note· 
books, as was done with the analyses of fishes: 

DESORIP'l'IVE LIS'l' OF THE MOLLUSKS, CRUSTACEA, ETC., ANALYZED. 

54. Oysters. Fair Haven, Connecticut. Long Island Sound. Purchased in Mid­
dletown. The sample consisted of 33 oysters, one-l1alf peck. 

55. Oysters. Stony Creek, Connecticut. "Natives." Purchased in Middletown. 
Dredged April4, 1881. Thirty-nine oysters, one peck. Length1 from 4 to 6 inches; 
mostly 4t to 5t inches. 

56. Oysters. "Blue Points." Patchogue, Long Island. Furnished by Mr. Black­
ford. Length, 2t to 4t inches; breadth, 1t to 2t inches. 

57. Oysters. "East Rivers." Cow Bay, Long Island Sound, New York. Fur­
nished by Mr. Blackford. Length, 2t to 5t inches; breadth, 1! to Bi inehes. 

58. OyE>ters. '' Rockaways." Presumably from Rockaway, Long Island. Fur­
nished by Mr. Blackford. Length, 3t to 4t inches; breadth, 2 to 3t inches. 

59. Oysters. "Virginias." Presumably from Virginia. Furnished by Mr. Black­
ford. Length, 2t to 4t inches; ureadtb, lito :lt incues. 

60. Oysters. "Sounds." Staten Island, New York. Furni~:~hed by Mr. Black­
ford. 

61. Oysters. ''Shrewsbury." Presumably from Shrewsbury .• New Jersey. Fur­
nished by Mr. Blackford. The specimen consisted of 28 oysters in the shell. 

68. Oysters. Buzzard's Bay, Massachusetts. Furnished by Mr. Blackford. The 
specimen consisted of 21} oysters in the shell. 

70. Oysters. Providence River, Rhode Island. Purchased in Newton, Massachu­
setts. The specimen consisted of 28 oysters in the shell. 

71. Oysters. James River, Virginia. Furnished by Mr. F. 'f. Lane, New Haven. 
Transplanted to New Haven, Connecticut. The specimen consisted of 30 oysters in 
the shell. An accompauyiug letter says: "From James River, Va., it " .,. are 
what we consider the best stock to pJant; " " "' have been planted here five 
weeks." 'l'hongu not distinctly stated, the probable inference seems to be that tue 
oysters were floated, like No. 72. Specimens taken from the same bed were analyzed 
five and dne-half months later, October 31, as Nos. 82 and 83. 

72. Oysters. Rappahannock River, Virginia. Fnrnished by Mr. Lane, New Haven. 
In an accompanying letter Mr. Lane says: "* " it From Rappahannock River; 
"' " " are what we use mostly for winter and spring; " " '" have been planted 
here three weeks, then taken up into a river where the water is quite fresh and put 
into floats for forty-eight hours to fatten them." 

73. Oysters. Potomac River, Virginia. Furnished by Mr. Laue, New Haven. 
Transplanted to New Haven, Connecticut. The specimen consisted of 55 oysters in 
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the shell. In an accompanying letter Mr. Lane says: "These are from the Potomac 
Ri vn and the cheapest of anything we get from the So nth; " "' " have Leen trans­
planted three weeks." Though not distinctly stated, the probable inference seems to 
be that the oysters are "floated," like No. 72. Specimens taken nearly six months 
later from the same heel were analyzed as Nos. 84 and 85. 

74. Canned oysters, sometimes called "Cove Oysters." Chesapeake Bay. Fur­
nished by Mr. J.P. Ely, Baltimore, Maryland. The samples consisted of a one-half 
pounu can containing 30 oysters and a one-pound can containing 77 oystert-J. In an 
accompanying letter Mr. Ely states: ;'The oysters we '-steamers' use are gathered 
from all points in the Chesapeake Bay and mouth of the Potomac River. There is 
no agency but heat applied in the preparation." 

75. Oysters. Stony Creek, Connecticut. Purchased in Middletown. The specimen 
consist eel of 30 oysters in the shell. 

82. Oysters. James H,iver, Virginia. Furnished by Mr. F. T. Lane, New Haven. 
Transplanted to New Haven, Connecticut, April, 18iH. Thirty-one oysters in the 
shell. Mr. Lane says: "These samples, 82 and 83, are from the James River, Vir­
ginia, plantetl here last April. No. 1 (t.his sample) i ._, ·· s they came from the bed. 
This is some of the same James River stock I sent you last Rpring." (No. 71.) 

83. Oysters. James River, transplanted as 82. Furnished by Mr. F. T. La'w, 
New Haven. Thirty-four oyst~rs in the shell. Mr. Lane says: "No.2 (this sample) 
has been in the float 48 hours." Both 8Z and 83 were taken from the same bed at 
the same time. 

84. Oysters. Potomac River, transplanted to New Haven, Connecticut. Furnished 
by Mr. F. T. Lane, New Haven. Forty-one oysters in shell. Mr. Lane says: "Stock 
planted here last April. This sample has been in the float 48 hours. This is some 
of the same stock I sent you last spring.'' (No. 73.) 

85. Oysters. Potomac River, Virginia. Furnished by Mr. F. T. Lane, New 
Haven. Transplanted as 84. Mr. Lane says: "This sample came direct from the 
beds.'' Both 84 and 85 were taken from the same bed at the same time. Thirty­
five oysters m the shell. 

89. Oysters. Fair Haven, Connecticut. New Haven Bay. Natives. Purchased in 
Middletown . The specimen consisted of on~ pint of the so-called " ·solids," i. e., the 
shell contents as ordinarily sold, and contained the ''flesh" or "meats" with part of 
the "liquids" or "liquor" of 36 oysters. The laboratory rt'cord contains the follow­
ing entry: "The specimen, OHA pint, did not furnish enough liquids for analysis.'' 

92. Oysters. Long Island Sound. · Furnished by Ml'. F. T. Lane, New Haven. 
Thirty-four oysters in shell. In accompanying letter Mr. Lane describes them as 
''outside" or" Sound" oysters, which we understand to mean that they were taken 
in Long Island Sound, outside of New Haven Harbor. 

93. Oysters. Fair Haven, Connecticut. New Haven Bay. Furnished by Mr. F. T. 
Lane, New Haven. Thirty-six oysters in the shell. In accompanying letter Mr. Lane 
describes them as "inside" or "harbor" natives, which we understand to mean that 
they grew in New Haven Bay near Fair Haven. · 

97. Canned oysters. Purchased in Middletown. One "one-pound" can containing 
78 oysters. 

10:3. Oysters. Clinton, Connecticut. Long Island Sound. Natives. Purchased in 
Middletown. Thirty-one oysters in the shell, one-half peck. Price, 50 cents per peck. 

104. Oysters. "Solids." Virginias transplanted to New Ha.ven, Connecticut. 
Purchased in Middletown. Price 50 cents per quart. One quart of oysters, shell 
contents, as commonly sold. They were said to have come from 1Ir. I<-,. T. Lane, of 
New Haven, and were very likely from the same beds as some of the specimens pre­
viously reported as received directly from Mr. Lane. 

105. Oysters. Stony Creek, Connecticut. Long Island Sound. 
Middletown. Thirty oy8t.ers in the shell, one peck. Price, 50 cents 

106. Oysters. North Shrew:suur,y River, Shrewshnr~- , New Jersey. 
Dorlon & Shaffer, New Yo1·k, Twenty-fivo oysters in the shell. 

Purchased in 
per peck. 

Furnished by 
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107. Oysters. ''Blue Points." Great South Bay, Long Island. Furnished by 
Dorion & Shaffer, New York. Thirty oysters in shell. 

108. Oysters. "East Rivers." Oyster Bay, Long Island. Furnished by Dorion 
& Shaffer, New York. Twt'nty-five oysters in the shell. 

109. Oysters. "Sounds." Princess Bay, Staten Island, New York. Furnished by 
Dorion & Shaffer, New York. Thirty oysters in the she]]. 

112. Oysters. '' Rockaways." Far R,ockaway, Long Island. Furnished by Dorion 
& Shaffer, New York. Thirty oysters in the shell. 

118. Oysters. Norwalk, Connecticut. Furnished by Dorlon & Shaffer, New york. 
Thirty oysters in the shell. · 

120. Canned oysters. Furnished by Thurber & Co., New York. One'' oue pound" 
can containing fifty oysters. 

151. Oysters. Norwalk, Connecticut. Long Island Sound. Furnished by Dorion 
& Sllaffer, New York. Thirty oysters in the shell. 

180. Oysters. Oyster Bay, New York. Furnished by Dorion & ~haffer, New 
York. Thirty-two oysters in the shell. 

181. Oysters. Shrewsbury, New Jersey. Furnished by Dorion & Shaffer, New 
York. Thirty oysters in the shell. 

182. Oysters. Furnished by Dorion & Shaffer, New York. Thirty oysters in 
the shell. The so-called "Blue Points," a favorite kind of oyster stated to come 
from sundry places on the coast of Long Island. 

202. Oysters. 1 ' Solids." Virginia. Purchased in Middletown. The specimen con­
sisted of one quart of the shell contents as ordinarily sold1 containing 118 oysters aud 
weighing 970.5 grammes. The dealer from w born they were purchased stated that they 
were received from F. 'I'. Lane, of New Haven, where they "were taken from a vessel 
just in from Virginia." The amount of liquid was so small that no attempt was made 
to separate it from the flesh. 

203. Oysters. Stony Creek, Connecticut. Long Island Sound. Purchased in 
Middletown. The specimen consisted of one peck of oysters in the shell, containing 
90 oysters, weighing 6,585 grammes. ·Price, 50 cents per peck. Said to be from the 
Stony Creek Oyster Company, Connecticut, and called "Offshore oysters." 

204. Oysters. "Solids." Fair Haven, Connecticut. Long Islttud Sound. Purcbasecl 
in Middletown. The specimen consisted of one pint of the shell contents, the portion 
ordinarily sold, and contained 61 oysters, weighing 522.5 grammes. Pric~. 35 cents 
per quart. The amount of liquid was so small that no attempt was made to separate 
it from the flesh. 

210. Oysters. Fair Haven, Connecticut. Long Island Sound. Purchased in Mid­
dletown. 'rhe specimen consisted of one-half peck of Fair Haven natives in the 
shell and contaiued 20 oysters weighing 3,371 grammes. Price, 50 cents per peck. 

51 and 63. Scallops. Furnished by Mr. Blackford. The specimens consisted of 
the adductor muscle only: the portion commonly eaten, and were in the form usually 
found for sale in t.be market. 

65. "Long" Clams. Napaug, Long Island. Purchased in Middletown. The 
specimen consisted of 20 clams in the shell. 

67. "Long" Clams. Boston Harbor, Massachusetts. Pu,rchased in Newton, 
Massachusetts. The specimen consisted of 20 clams in the shell. 

102. ''Long" Clams. nlinton, Connecticut. Long Island Sound. Purchased in 
Middletown. Twenty-five clams in the shell. Pric~, 50 cents per peck. 

122. Canned clams. "Long Clams." Penobscot Bay, Maine. Furni~>hed by Thur­
ber & Company, New York. One "one pound" can. The can bore the brand "Pe­
nobscot Bay, Little Neck Clams, Castine Packing Company, Maine." 

201. Long Clams. Clinton, Connecticut. Long Island Sound. Purchased in Mid­
dletown. The specimen consisted of one peck, containing 145 cl~ms , Price rer 
peck, 45 ceute. Forty-five cl~m& were taken for analysis, 
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66. "Round" Clams. Little Neck, New York. Purchased in Middletown. The 
specimen consisted of 20 clams in the shell. 

139. Mussels. Stony Creek, Connecticut. Long Island Sound. Purchased in Mid­
dletown. The specimen eousisted of one peck containing ~0<:3 mussels in the shell. 
Price, 30 cents per peck. Fifty mussels were taken for analysis. 

50. Lob~:~ter. Furnished hy Mr. Blackford. Two lobsters entire and evidently 
lately caught. 

Weighings in p~·eparation for analysis. 

------P- ar_t_s. ______ l_ ~- b. .A.verage. 

Edible portion: 
Bud.v ........................... . 
Claws .... . ...... ------ ......... . 
Tail •. . .... . .....•..•.......... . 
Liquid portion ................. . 

Total ........................ . 
Refuse .. ........................... . 
Loss . ... . ........................•.. 

Total weight ....•..•.......... 

Grms. 
118.5 
152.5 
138.0 
54. 4 

463.4 
367.8 
38.8 

Grms. 
127.5 
219.5 
131. 0 

94. 8 

572.8 
499.5 
30.7 

870. 0 1, 103. 0 

Grms. 
123.0 
186.0 
134.5 
74.6 

518.1 
433.7 
34.7 

986.5 

62. Lobster. Furnished by Mr. Blackford. Locality unknown. 
69. Lobster. Purchased in Newton, Massachusetts. 
239. Lobster. Maine. Furnished by Mr. Blackford. 
64. Cqtyfish, Cambants. Species not determined. Furnished by Mr. Blackford. 

The specimen consisted of 21 crayfish, weighing 684.6 grammes, of which the abdo­
mens ("tails'') weighed 176.6 grams. 

Weighings in p1·epamtion jo1· analysis. 

G'rms. 
Cephalothorax...... . .. . . ................. 508.0 
.A.bdomen: 

Edible portion,fl.esh ..•....... . ... 85. 5} 
Refuse ........................... 83.8176.6 
Loss . . . . . . . . . . . . . . • . . . . . . . . . • . . . . 7. 3 

TotaL ............................ 684.6 

101. Crabs. ("Hard Crabs.") Coast of New Jersey. Furnished by Mr. Black­
ford. The specimen consisted of three entire crabs. They were boiled before the 
flesh was separatetl from the shells. 

• 
Weighi1tgs iu preparation for a11alysis. 

I-----P_a_rt_s_. ----l---a_. _l __ b_. _ __ c_. _I .A.v:·_ag_e_·J 

Grms. Grms. Grms. Grms. 
Flesh .................... . 103.0 77.0 105.0 95.0 
Refuse .....•.........••... 120. 5 103. 5 114. 5 li2. 8 
Loss ....... , ............. . 11. 5 5. 7 4. 7 7. 3 

Total .. .. . . . • • . . . . . .. 235. 0 186.2 224.2 215.1 
I 

125. Canned l'Onnd clams. Furnished by Thurber & Co., New York. One" one­
pound" can, containing 25 clams. The can was labeled "Little Neck Clams." 

76. Canned lobster. Purchased in Middletown . The contents weighed 469.5 
grammes. 

121. Canned lobster. Furnished by Tbnrber & Co., New York, Que" one-potlnd" 
can, labeled "Thurber's Egmont Ray Fresh Lobster, 11 
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124. Canned cral>. Hampton, Virginia. Furuished l>y Thurber & Co., New York. 
On·· "one-pound" can, labeled "Bryce's Fresh Crab Meat." It contained no season­
ing except a little salt. The contents of the can weighed 607 gr;mmes. 

274. Canned crab. Hampton, Va. Furnished by Thurber & Co .. New York. One 
"one-pound" can, l>earing label ''Bryce's Fresh Crab Meat." The can contents 
weighed 600 grammes. 

123. Canned shrimps. Furnished by Thurber & Co., New York. Gulf of Mexico. 
One ''half. pound " can, labeled "Barataria Shrimp." 

2:l5. Terrapin. Savannah, Georgia. Furnished by Mr. Blackford, the specimen 
consisting of two whole terrapin. The species was not determined. 

H'eighings in prepa1·ulivn jol' arudysis. 

- ------- -------, 
Parts. 1 a. b. I Average. 

Flesh : G1·ms. Grms. Grms. 
Edibleportion ······ ·· ···--··--· ~ liG.O I 4fi.O 114. 0 
Refuse.......................... 562. 0 258. tl 4111. 0 
Loss ........................... 1 28.0 11.0 . 19.5 

TotaL ...................... ·1773:-o- 314:-o- ~3.5 

272. Green turtle. Key West, Florida. Furnished by Mr. Blackford. One whole 
turtle. The larger portion of the muscle was taken for analysis. 

DETAILS OF ANALYSES OF FLESH (AND "LIQUIDS") OF MOLLUSKS, 

CRUWL'ACEANS, ETC. 

The following figures are transcribed from our laboratory books. 
Full details of analyses are given of a few specimens, showing what 
tleterminations were made, how th,ey were recorded, and the calculations 
made from them. Following these statements are tabulated summaries 
of the determinations of all the specimens. The details of determina­
tions of proximate ingredients are, however, omitted from the tabular 
statement, as in the details of analyses of the fietSh of fishes, and for the 
same reason : 

LABORATORY NUMBER 57. 

Name: Oysters(" East Rivers"). 
Locality: Cow Bay, Long Island Sound, New York. 
Received: April 8, 1881, from E. G. Blackford. 
Description: L~ngth, ~t to 5t inches; breadth, 1! to 3t inches. 

Weighings in preparation j01· analysis. 

Grms. Lb. Oz. P. ct. 
:Flesh .. . .. .. .. .. .. .. .. .. 55R 0 = 1 3. 6 10. 27 
Liquid................... 543. 7 1 3. 1 10. 01 
Refuse (shells, etc.) . .. .. 4284.7 9 7. 2 78. 86 
Loss....... ........ ...... 47.3 .. .. 1. 7 ,86 

Total, 51 oysters... 5433. 7 11 15. 6 1 00. 00 

.d n a.lysiB of flesh. 

r 
Partial dryin,~~;.-100. 00 grm. fresh substance, "F'r." = 21.30 grm. partially dried, "Pd."= 

21.30% Pd. in Fr. 

(dried in \ 94.:l2% Wfr. in Pd. v ~e. · 10 
Water Complete drying.-1.0815 grm. Pd.=1.0190 grm.· Water-free "Wfr."=lA, 94250~ 

hydrogen). I Complete drying.-1.1015 grm. Pd. = l.0385 grm. Water-free "Wfr."= Wtr.m Pd. 
94.28% Wfr. ir: Pi!. 

l21.30% Pel. in Fr. < 91.25% ii'fr. in Pd. = ~0.08% Wfr. in F1·., or 79.92% Water in Fr. 
Nitrogen. S .601 gnu. Pd. = .5~~ grm. Wt'r,. gaY(} .4717 gplJ. N. =8.~3% N. { Av'ge 8.32% N._in ;vfr., 

l-600 ;:;::.56<>5 ,!6~~ :;::; ~.;n 5 orl.67%N.ml!r, 
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Eth E t 51.0815grm .• =1.019 grm. r.,gave.19 grm. x .=1. 57o xt· . Wf 216<7( . Pd 0 Wf 0 5 E t 0 7 O/. E ~ ..Av'ge 10.79% Ext. 
cr x '(1.1015 =1.0385 .1150 =10.82 ~xt. i~'F~~ · 0 

Ash. 2.276 grm. Pd. =.2.145 grm. Wfr., gave .1865 grm . ..Ash. =8.69% ..Ash. in Wfr., or 1.74% ..Ash. in Fr. 
P 20 6 0.9030 grm. Pd. =0.8511 grm. Wfr., gave 0.0138 grm. P 205= 1.62% P 20 5 ~ ..Av'ge 1.62% P 20 5 in Wfr., 

0.9055 = 0.8535 0.0138 = 1.61 5 or 0.320{> P 20 5 in Fr. 
803 0.9050 grm. Pd. =0.8530 grm. Wfr., gave 0.0431 grm. 803 =5.06% 803 ~ .Av'go 5.01%803 in Wfr., or 

0.9020 = 0.8501 0.0422 =4.96 5 1.00%803 in Fr. 

. ld 33.3 gnu. r. = . gnu. r., gave . grm. . = . '* I O • F 3 73 <7( .Alb Albumen { . F 6 6933 Wf · 0 2455 .Alb 0 7•0i ..Alb }..Av'ge 0.75% ..Alb. in 
w~~e~o ext. 33.3 = 6.6933 0.2490 = 0. 75 irf\v~t · o • 

Analysis of liquids. 

(Partial drying.-543. 7 grm. fresh substance," Fr." = 24.8 grm. partially dried, •· Pd."= 4.56% 

1 
Pd. in .Fr. 

Wa;ter Comple_te drying.-1.000 grm. Pd. =1.000 grm. Water-free, "Wft·. '= 100.00%} ..A v'ge 100_00% 
(dned Wfr. mPd. Wf · Pd 
in air). I Completedrying.-1.000 grm. Pd.= 1.000 grm. Water-free,'' Wfr." = 100.00% r. m · 

Wfr. in Pd. 
l4.56% Pd. in Fr. X 100.00% Wfr. in Pd. =4 56% Wfr. in Fr., or 95.44% Water in Fr. 

Nitrogen. 5 .6000 grm. Pd.= .6000 grm. Wfr., gave 0.03492 grm. N. =5.82% N. { A v'ge 5 85% N. in Wfr. 
( .6015 = .6015 0.03529 =5.88 5 or 0.26% N. in Fr. 

Ethe
1
• ext. 51.1385 grm. Pd. =1.1385 grm. Wfr., gave .005 grm. Ext. =0.44% Ext. } ..Av~1r?; 45~~ E0xJ;~~ 

(1.1115 = 1.1115 .005 =0.45. Ext. in Fr. 

Ash. 3.000 grm. Pd. = 3.0000 grm. Wfr., gave 1.0335 grm . .Ash. = 34.45% ..Asll. in Wfr., or l.579-'0 .Ash in Fr. 

Recapitulation of analysis. 

[Protein=N X 6.25.] 

1- In water-free substance. In fresh substance. 

I Flesh. Liquid. Flesh+ 
liquid. 

Constituents. 

P.ct. 
'\Vater ..................... .. 

1 Protein............... 52. 00 

P. ct. 

36.57 
o. 45 

P.ct. 

49.20 
8. 92 

Flesh. 

P.ct. 
79.92 
10.44 
2.16 

Liquid. 

P.ct. 
95.44 
1. 67 
0. 02 

Flesh+ 
liquid. 

r.ct. 
87.57 
6.11 
1.11 

I 
Fat (ether extract) . . 10. 79 
Carbohytlrates, etc. , 

1 

I ..As

(bhy. (.l.iffl. _e_r_e_n,c_e, > .. ·.·.·_·. 28. 5:l 28.53 28. 52 5. 74 1. 30 3. 55 
8. 6() 34. !5 13. 36 1. 74 ]. 57 1. titi 

__ 100:'00' 100.-oo 100. oo 11o~ll."iiD.oo 100~0 _ 

P1·oximate ing1·edients of flesh di1'ectly dete1'7nined. 

Constitaents. In water-free 1 In fresh sub- I 
substance. stance. 

-- --- ---- -- ----1------1 

Water ••• , .................................. . 
..All.mmen, coagulated from cold-water extract ...... 
Extracti>es, etc., not coagulated in cold-water ext .. 
Gelatin in bot-water extract ..................... .. 
Insoluble protein ........................... .. .. .. 
Ether extract ..................................... . 
..Ash ............................................... . 

Total ............... . ...................... .. 

J>. ct. 

3. 73 
26.88 
115.67 
33.15 
10.79 
8. 69 

101.91 

P.ct. 
79. !f2 

o. 75 
5.40 
3t 75 
6. 65 
2.16 
I. 74 

100.37 

- - -- -- '--------'-

LABORATORY NUMBER 109. 

Name: Oysters, "Soundtl." 
Localit.y: Princess Bay, Staten Island, New York. 
Received: November ao, 1881, from Dorion & Shaffer, New York City. 
Description: Thirty oyster~ in shell. 

Weighings in preparation for analysis. 

Grms. 
Flesh........................................ 38!. 0 
Liquid....................................... 436. 0 
Refuse ....... ....... ......... ~-............. 3, 816. 0 
Loss ....... ... . .. .. ..... ..................... 25.0 

Total, 30oyster~:~ ....................... 4,661.0 

H. Mis. 274--50 

Lbs. 

8 

10 

Oz. 
13.5 
15.4 
6. 6 
0. 9 

P.ct. 
8. 24 
9.35 

81.87 
0. 54 

100.00 
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.Analysis of flesh. 

(Partial drying.-100.10 grm. fresh substance, "Fr." = 17.54 grm. partiall.v dried, "Pd."= 

I 17.52% Pd. in Fr. 
Water . Complete drying.-1,000 grm. P~l. = 0.9830 grru. Wuter-free, "Wfr." = l 

(dried in \ 98.H000 Wfr. in Pd. .A.v'ge 98.270{> 
hydrogen). \Complete dr,ving.-1,000 grm. Pd.= 0.9823 gnn. ·water-free, "Wfr, '' = 1 Wfr. in Pd. 

98.23% Wfr. in Pd. J 
l17.5200 Pd. in Fr. X 98.2700 \V'fr. in Pd. = 17.2100 Wfr. in Fr., or 82.7900 Water in Fr. 
(Partial dryin~.-100.19 grm. fresh substance," Fr.'' = 17.28 grm. partially dried. "Pd."= 
I 17.24"& Pd.m Fr. 

Water 1 Complete chying.-1,000 grm. Pd.= 0.9815 grm. Water-free, "Wfr." '= l 
(dried in \ 98.15% Wfr. in Pd. ~,Av'ge 98.1600 

air). IC~~l_y~e~f~~rr;~n~<l~1,000 grm. Pd.=0.9817 grm. Water-free, "Wfr." = j Wfr.in Pd. 

l17 2-to0 Pd. in Fr. X 98.1600 Wfr. in Pd.= 16.9600 Wfr. in Fr., or 83.0400 'Vater in Fr. 
Nitrogen. (U.OO grru. Pd.= 0.4914 grm. Wfr., gave 0.383-!4 grm. N. = 7.11090 N. ~.A. v'ge 7.8211o N. iu Wfr. 

0.500 = 0.4914 0.38534 7.84 5 or 1.3500 N. in Fr. 

Ether 51.500 grm. Pd.= 0.9827 grm. Wfr., gave 0.09975 g:rm. Ext. = 10.1G% Ext.~ .A.~~. 1~~~4~4J:Jf· if 
Ext. ~ 1.000 = O.!l82i 0.09950 =10.12% 5 in~-~-. · 10 x · 

Ash. { 3.000 grm. Pd. =2.94Rl grm. Wfr., gave 0.2940 grm. Ash. = 9.99% Ash. ~.A. v'ge 9.9~% Ash: in Wfr. 
3.000 =2.9481 0.2il25 =9.92 S or 1.719o .A.sh.m Fr. 

LABORATORY NUMBEI~ 102. 

Name: "Long clams." 
Locality: Clinton, Connecticut, Long Island Sound. 
Purchased November 26~ 1881, iu Middletown. 
Description: Twenty-five clams, in shell. Price 50 cts. per peck. 

Weighings in prepamtionfor analysis. 

G,·ms. 
Flesh .•.....•.•...•....•••••..•••.•... . .......••. 485. 5= 
Liquid ..•..•...•...........•...............•..... 369. 5= 
Refuse. . . . . . . . . . . • • . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . 601. 0 = 
Loss . . . • . • . • • . . • • . . . • • . . . . . . . . . . . . . . • • • • • • . • • . . . . 20. 0 = 

Total, 25 clams ...................••••...••. 1, 476.0 

Analysis of flesh. 

Lb. Oz. 
1 1. 2 

13.0 
5. 2 
o. 7 

P.ct. 
32.89 
25.03 
40.72 

1. 36 

4.1 100.00 

(Partial drying.-100.50 grm. fresh substance, "Fr. "=22. 60 grm. partially dried, "Pd."= 

I 22.49% Pd. in Fr. 

(dried in \ 95.30% Wfr.m Pd. .A..v'ge 95.27% Wfr. 
Water Complete drying. - 1.000 grm.Pd.=0.9530 grm. Water-free, "Wfr."=} 

hydrogen). I Completedrying.-1.000 grm. Pcl.=O. 9527 grm.Water-free, "Wfr.''= in Pd. 
95.27% Wfl'. in Pd. 

l22.49% Pd. in Fr. X95.29% Wfr.in Pc1.=2l.43% Wfr.in Fr., or 78.57% Water in Fr. 
(Partial drying.-99. 93 grm. fresh substance, "Fr. "=21.95 grm. partially dried, ''Pd."= 

Water Complete <lrying.-1.000 grm. Pd. =0. 974 grm. Water-free," Wfr. "= ) 1 
21.97% Pd. in Fr. 

(dried in 97.40% Wfr. in Pel. \_.A.v'ge 97.40% W1r. in 
air). I Complete <lrying.-1. 000 grm. Pd. =0.974 grm. Waterfree, "Wfr."= r Pd. 

97.40~0 Wfr. in Po. J 
l \!1.97% l'd. in Fr.+9i. 4000 Wfr. in Pd.=21.39~0 Wfr. in Fr., or 78.6100 Water in Fr. 

Nitrogen. 5 0.500 grm. PJ. =0.4765 grm. Wfr., ga>o 0.0~2815 grm. N.= 11.0800 N. {A \-11~--.1 ~·; 0;:~8~- ~~ 
l 0.500 =0. 4765 O.Oo2983 =11.12 5 in Fr. 

-toth E t 51.000 grrn. Pd.=1.9529 grm. Wfr., ga•o 0.0790 grm. Ext.=8.29% Ext. {.A.~~ 8
0
·:

2
1°7°8* ,xEt.xitn 

D er x · ~ 1.000 =0,9529 0.0795 =8.34 5 in F;:, · 10 • 

.A.sh. 5 2.000 grm. . = 1. grm. r., gave . 185 grm. s = 11.47 7o s W fr., or 2.49% Ash. Pd 9058 ~f 0 2 .A. h OL .A. h 1 Av'ge 11.64% Ash in 
~ 2.000 =1.9058 0.2252 =11.80 in 11,r, 

Water 
(drit·d in 

air). 

Nitrogen. 

Analysis of liquids. 

(Partial clr_ving.-369.5 grm. fresh substance, "]'r.''=14.85 grm. partially drf~d," Pd.= 

I 4.02% Pd. in Fr. 
Complete rlrying.-1.000 grm. Pd.=0.991 grm. Water-free, "Wfr.''= }' 

< 99.10% Wfr. in Pd. Av'ge 99.05% Wfr. 

I Complete dr~iJ?g.-1.000 grm. Pd.=0.990 grm. Water-free," Wfr."= in Pel. 
!19.00% Wfr.m Pd. 

l4.02% p,J. in :Fr. X99.10% Wfr. in Pd.=3.98% Wfr. in Fr., or 96.0200 Water in Fr. 

5 0.500 grm. Pd.=OA!l5y grm. Wfr., gave 0.013065 grm. N.=2.64~0 N. { .A.~1~ .• ~~2~11~ ~~ 
~ 0.500 =0.4953 0.012875 =2.60 5 in Fr. 
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Eth E t 51.000 grm. .=0.9905 grm. r., gave . grm .• xt.= . ,o x · Wfr orO QOO/. Ext Pd Wf 0 001 E 0 100 , E t { .A.v'ge 0.10% Ext. in 
er x · ~ 1.000 =0.9905 0,001 =0.10 in F~. · 10 ' 

Ash. 2.000 grm. Pd.=1.981 grm. Wfr., gave 1.3950 ,ll;rm. Ash. =70.38% .A.sh.l.A. v'ge 70.41% Ash. in 
2.000 =1.981 1.4115 =71.21 Wfr.,or2.81%.A.sh. 
2.000 =1.981 1.380 =69.63 in Fr. 

Recapitulation of analysis. 

[Protein=N X 6.25.J 

In water-free substance. In fresh substance. 
Constituents. 

Flesh. Liquid. Flesh+ 
liquid. Flesh. 

~------·---------- 1-------------------------

P. ct. P. ct. P. ct. P. ct. 
Water............................................. 78.57 
Protein . . . . . . . . . . . .. . 69. 37 16. 37 6<!. St 14. 86 
.Fat (rther ext.)...... 8. 32 0. 10 7. 30 1. 78 

Liquid. 

P. ct. 
96.02 

0. 65 
o. 00 

Flesh+ 
liquid. 

P. ct. 
86.11 
8. 71 
I. 01 

Carbohydrates, etc. 
(by difference)..... 10. 67 13. 12 10. 97 2. 30 0. 52 1. 54 

.A.sh ................. ~~~~~~~--2--~~~-2.63 
100. 00 100. 00 100. 00 100. uo 100. 00 100. 00 

LABORATORY NUMBER 50. 

Name: Lobster. 
Received: March 15, 18Rl, from E. G. Blackford, fish commissioner 

of the State of New York. 
Description: Two lobsters, entire, and evidently lately caught. 

Weighings in preparation for analysis. 

Parts. a. b. Average. Average. Per cent. 

Edible portions: Grms. Grms. Grms. Lbs. Oz. 
Body....................... 118.5 127. 5 123. 0 4. 3 12. 46 
Claws...................... 152. 5 219. 5 186.0 G. 5 18.86 
Tail ........................ 13R.O 131.0 134.5 .... 4.8 13.64 
Liquid ...••....•.•......•.. ~~~--94~ _7~ _·_-_---~ _7. 56 

Total edible.......... 463. 4 j 572. 8 518.1 1 2. 2 I 52. 52 
Refuse . . . .. . . . . . . . . . . .. .. . . . .. . 3ti7. 8 499. 5 433. 7 . . . . 15. 3 43. 96 
Loss............ . .. .. • . .. . .. .. . . 38. 8 30. 7 34. 7 . . . . 1. 3 3. 52 

Total weight-.--.-- .. - .. - siii.--o -- ~1~io3. 0 I 986.--5-- --2-- 2.81 100.00 

Analysis of flesh (edible portion). 

r
Partial drying. -113. 0 grm. fresh substance, ''Fr."= 18.3 grm. partially dried, "Pd.,"= 

16.19% Pel. in Fr. 
Water, Complete drying.-1.6815 grrn. Pd.= 1.6305 grm. Water free, '•Wfr.") 

(driediu ~ =96.97% Wfr.inPd. lAv'ge 96.96% Wfr. 
hydrogen). 1 Completedr.ving.-1.6220grm.Pd.=1.5725grm. Waterfree, "Wfr." ( in Pd. 

I = 96.95% Wtr. in Pd. ) 
l1fl.19% Pd. in Fr. X 96.96 <l 0 Wfr. in Pd.= 15.70% Wfr. in Fr., or 84.30 %Water in Fr. 

Nitrogen. 0.3995e:rm. Pd . .....:.O.fi812grm. Wfr., gave0.06890 grm. N.= 11.85% N. ( A~-ff~. 101~8f.:J :J:·-k~ 
0.6015 = 0.5832 0.06909 = 11.85 5 in Fr. 

t er xt. 0.6~57 grm. . = 0.6067 grm. r., gave 0.0708 grm. xt.= 11.67 1o xt. Wfr. or l.!l<l% Ext. Eh E Pd Wf E 0 E }Av'gell.62%Ext.in 
0.6345 0.615! 0.0715 = 11.55 in Fr. 

ABh. 
) .A. v' ge 10.38 % Ash in 

2.0535 grm. Pd.= 1.92i grm. Wfr., gave 0.200 grm . .A.sh=10.38% Ash.l Wfr. or 1.63% .A.sh 
J in Fr. 

0.9115grm. Pd. =0.8553 grm. Wfr., gav"0.0182 grm. P 20 5 =2.13% P 20 5 ( A~~-2~;~~j3~2~ bn 
0.9130 :=.- 0.8567 0.0182 = 2.13 5 in Fr. 0 2 5 

0.9050 grm. Pd. -o.8n~grm. Wfr., gaveo.o;o3 grm. :-;03 - 2.39 oo 803 ~ A~0~. 2~;~-~8 ~?~b~ 
0.9085 - 0.8<>~<> 0.0~03 - 2.38 5 in Fr. 

Albumen { 33 3 '? ~ 2333 'TTf 0 177" Alb 0 "" o Alb } A v'ge 0.58% Alh. in in cold- . . gr~u. "r. o.? grm. " r., gave . ~ grm. . = -"~ o . I~r. or_ 3.69% .A.lb. 
water Ext. 33.3 = 5, ... 333 0.206o = 0.6- in Wfr, 
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f 
33.3 grm. Fr.= 5.2333 grm. Wfr., gave 1.9795 grm. crude Ext.= 5.94) Av'ge 5.87 % crude 

% crude Ext. 1 Ext. in Fr. or 37.38 
Ext1·act- 33.3 grm. Fr.= 5.2333 grm. Wfr., gave 1.9320 grm. crude Ext.= 5.80 % crude Ext. in 

ives, etc., in , % crude Ext. Wfr. 
cold-water) 0.6545 grm. crude Ext. gave 0.0270 grm. water= 4.1:! %water t 26.23 % = 73.77 % 

E1;t. I ~:~~:g g:gfgg !~~ ~ 1~:~~ !~t 5 ~~~~Ext. in crude 
l37.38 % crude Ext. = 27.58 % pure Ext. in Wfr. = 4.33% pure Ext. in Fr. 
(33.3 grm. Fr. = 5.2333 grm. Wfr., gave 0.9600 grm. crude gel.= 2.88) Av'ge 2.85 % crude 

I
' % crude gel. t' gel. in Fr. or 18.15 

Gelatin in 33} grm. Fr.= 5.2333 grm. Wfr., gave 0.9400 grm. crude gel. = 2.82 % crude gel. in 
hot-water i. 3-6 crude gel. r. o.· Wfr . 

..c.x • 0.5360 0.0035 fat = 0.67 fat · t O:-- • 70 pure 
.,; t 0.5360 grm. crude gel. gave O.Olla grm. water = 2.15 1o water} 9 97 OL __ 90 03 0 • 

! 0.9GOO 0.0670 ash = 7.15 ash gel. m crude gel. 
l18.15 % crude gel.= 16.34 % pure gel. in Wfr. = 2.57% pure gel. in Fr. 
(33.3 grm. Fr.= 5.2333 grm. Wfr., gave 1.531 grm. crude Ins.= 4.591 Av'ge 4.77% crude 
• % crwie Ins. l Ins. in Fr. or 30.38 

J 

33.3 grm. Fr.= 5.2333 grm. Wfr., gave 1.652 grm. crude Ins.= 4.95 % crude Ins. in 
Insoluble % crude Ins. 'Vfr. 
protein. '!0.8515 grm. crude Ius. gave 0.0245 grm. water = 2.88% water} 5720, _ 94280 . 

0.85~5 0.0050 fat = 0.60 fat · 10 ;- · 70 pure 
1.8170 0.0395 ash = 2.24 ash Ius.mcrude lus. 
30.38 % crude Ins. = 28.64 % pure Ins. in Wfr. = 4.48% pure Ins. in Fr. 

Recapitnlation of anal.IJsis of flesh. 

I 
Protein= N X 6.2!. Albuminoids estimated I by diflerence. 

I 
Constituents. I In water- 't;,:,v::;-;· 1 In frn'b free sub- In fresh 

stance. substance. stance. substance. 

Per cent. Per cent. Per cent. Per cent. 
Wat.er ............ ······ 84.30 .............. 84.30 
Protein ........... 74.06 11.63 78.00 12.25 
Ether extract ..... 11.62 1. 82 11.62 1. 82 
Ash .............. 10.38 1. 63 10.38 1. 63 

·----------
Total ....... 96.06 99.38 100.00 100.00 

Proxi·mate ingredients of flesh directly determined. 

Constituents. 

In fresh 

b "''"· I In ft"h 

substance, 
free sub- substance. calculated 
stance. to 100 per 

I cent. 

Water ........................ . ................ 84.30 84.54 . 
Albumen, coagulated in cold· 

water, ext .................. . 3.69 0. 58 0. 58 

27.58 4. 33 4.34 
16.34 2. 57 2. 58 

Extractives, etc., not coag-
ulated in cold-water exi} ... .. 

Gelatin in hot-water extract .. . 
28.64 4.48 4. 49 
11.62 1. 82 1. 83 

Insoluble protein ............. . 
Ether extract ................ .. 
Ash .......................... . 10.38 1. 63 1. 64 

---------· ----
Total. .................. . 98.25 99.71 100. 00 
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Details of aualyses of flesh (and liqnids) of speci'mens of mollu,sks, crnstaceans, etc. 

[Determinations of water, nitrogen, ether extract (fat), and ash.] 

~ .g Water and water-free substance. 
OQ:> 

~'~ si::::r·,~r:f:.~'bi-n 
~~":l Partly dried partly dried sub· 
..., ~ ..... substance stance. 

In water-free substance. 

Nitrogen. Ether extract . Ash. 

t\1 a g. "Pd." in 
~·s:::: fresh sub­
-; ~j stance. 

Individual Individual Individual ! Individual 
determina- Aver- determina- .Aver- determina- .Aver- determina- Aver-

tions. age. tions. age. tions. age. tions. age. H 
---1-----1 --- ·- --- ---

,F. 54 

L. 54 

F. 55 

L. 55 

F. 56 

L. 56 

F. 57 

L. 57 

~,. 58 

L. 58 

F. 59 

L. 59 

F. 60 

L. 60 

F. 61 

L. 61 

F. 68 

L. 68 

F. 70 

L. 70 

F. 71 

L. 71 

F. 72 

L. 72 

F. 73 

L. 73 

F. 74 

L, 74 

.E'. 75 

L. 75 

F. 82 1 

L. 82 

F. 83 

L. 83 

F. 84 

Per cent. 

19. 22 f 
6.11 f 

]9. 50 l 
6. 51 { 

23.88 ~ 

5. 67 II f 
21. 30 f 
4. 56 ~ 

19.50 f 

4. 97 ~ 

16.80 f 
3.19 { 

15.90 ~ 

3.69 f 
19.00 ~ 

4.96 { 

17.30 f 
3. 62 f 

23. 20 f 
4. 95 f 

17.70 Jf 

4.13 { 

18.40 { 

2. 78 { 

22.70 { 

4.52 f 
22.80 { 

6. 87 f 
19. 40 I j 
3.11 I 

24.00 { 

5. 51 { 

17. 80 ~ 

4. 98 ~ 

19. 25 f 

Per cent. 
97.28 ~ 
97. 30 5 
98.15 ~ 
9!!. 09 5 
97.35 { 
97.31 5 
59.61 ~ 
59.515 
97.22} 
97.26 

100.00 ~ 
100. 00 5 

94. 22} 
94.28 

100. 00 ~ 
100. 00 5 
96.08 { 
96.06 5 
99.38 ~ 
99.415 
96.05} 
96.07 
99.12 { 
99. 15 5 
97. 71 ~ 
97.65 5 
98. 99 ~ 
98.87 5 
96. 51 { 
96.60 5 
99.51} 
99.61 
91.401 
91. 19 5 
99. 52~ 
99. 52 5 
90.44 { 
90. 53 5 
99.86 { 
99.86 5 
93.30 { 
93.29 5 
9R. 84 { 
99.07 5 
94.44 { I 
94. 31 5 
99.14 { 
99.215 
93.09 { 
93.08 5 
99. 54 { 
99. 37 5 
94.15 t 
94.12 ~ 
93.66 t 
93.64 5 
92.26 ~ 
92.33 5 
98 95 { 
98.92 5 
93.40 { 
93.45 5 I 
95.40 { 
05.49 ~ 
96.35 ~ 
96.35 s 
96. 10 { 
!16.10 5 
91. :!0 ~ 
91. 10 5 

Per ct. Pe1· cent. 

97.29 f 
98.12 f 
97.33 f 
59. 56 { 

97.24 f 
tOO. 00 { 

94.25 f 
100. oo If 
96.07 f 
99.39 f 
96.06 f 
99.14 f 
97.68 f 
98.93 { 

96.56 i 
99.56 ~ 
91.30 { 

99.52 f 
90.49 ~ 
99.86 f 
93. 30 I { 

98.96 { 

94. ?7 f 
99. 18 ~ 

93.09 f 
99. 45 { 

94.14 f 
93.65 { 

9~:. 30 { 

98.94 { 

93.43 { 

95.45 f 
96.35 f 
96. 10 { 

91.15 { 

8.44 { 
8.48 5 
5. 5! { 
5. 58 5 
8. 79 ~ 
8. 84 5 
3.42 { 
3.41 5 
7. 05 { 
7.10 5 
6.49 { 
6. 515 
8. 33 ~ 
R. 31 5 
5. 82 ~ 
5.88 5 
7. 83 { 
7. 85 5 
5. 34 { 
5.30 5 
9. 22 { 
9. 26 5 
5. 23 { 
5. 21 s 
8. 39 { 
8. 38 5 
5. 69 { 
5. 73 5 
7. 15 { 
7.15 5 
6. 60 { 
6. 60 5 
7. 87 { 
7. 82 s 
5. 54 { 

~: ~~ {I 7. 80 5 
4. 79 { 
4. 765 
8. 02 { 
8. 00 5 
4. 63 { 
4. 65 5 
7. 86 { 
7. 83 5 
5. 89 { 
5. 89 5 
7. 43 { 
7. 42 5 
5.17 { 
5. 14 5 

10.50 { 
10.50 5 
4.41 t 
4.40 5 
8.82 { 
8. 83 5 
2. 77 { 
2. 88 5 
7. 71 { 
7. 73 5 
5.96 ( 
5. 915 
8.17{ 
8.15 5 
6. 99 { 
7. 03 5 
s. ta ~ 
8. 09 5 

Per ct. Pe1· cent. 

8.46 { 

5. 56 { 

8. 82 { 

3.42 { 

7. 08 { 

6.5o . I { 
8. 32 { 

5. 85 { 

7. 84 1 f 
5. 32 I { 

9.24 ~ 
5. 22 1 { 

8. 39 1 { 

5. 71,1 { 
7. 15 { 

6. 60 f 
7. 85 { 

5. 58 { 

7. 85 { 

4. 78 { 

8. 01 { 

4. 64 { 

7. 85 { 

5. 89 { 

7. 43 { 

5.16 { 

10.50 { 

4.41 { 

8. 83 ~ 
2. 83 ~ 
7. 72 { 

5. 94 {. 

8.16 { 

7. 01 { 

8.11 11 

10. 84 ~ 
11.00 5 
o. 26 ~ 
o. 28 5 
~::g} 
0. 35 { 
0. 34 5 
9. 90 { 
9. 87 5 
1. 57~ 
1. 50 5 

10.75 { 
10. 82 5 

0. 44 { 
0. 45 5 

11.31 ~ 
11.37 5 

0. 71 ~ 
o. 70 5 
9.10 { 
8. 93 5 
0.19 { 
0.16 5 

10. 85 { 
10. 82 5 
2. 52 { 
2. 58 5 

12.06 { 
11.9q 
0.88 { 
0. 88 5 
9. 97 t 
9. 93 5 
o. 07 { 
0.07 5 

12. 12 { 
12.37 5 

0. 04 ~ 

1~: ~~~I 10. 66 s 
0.24 { 
0. 2H 5 

10.92 { 
10. 99 5 
0. 24 { 
0. 24 5 

10.69 { 
10.85 5 

0. 25 ~ 
0. 25 5 

17.82 { 
17. 69 5 

4. 14- ~ 
4.14 5 
8. 21 { 
8. 37 5 
1. 31 { 
1. 30 5 

11.87 { 
11. 76 5 

o. 80 t 
0. 745 

11.05 { 
]]. 10 5 

2. 81 { 
2. 81 5 

10.83 ~ 
10. 75 5 

Per ct. I Per cent. 
10.92 11. 77 

0. 27 

8. 41 

0. 35 

9. 89 

1. 54 

10. 79 

0. 45 

11.34 

0. 71 

9. 01 

0.18 

10.84 

2.55 

12.00 

0. 88 

9. 95 

0. 07 

12.25 

0. 04 

10.76 

0. 27 

10.96 

0. 24 

10.77 

0.25 

17.76 

4.14 

8. 29 

1. 31 

11 . 82 { 

0. 77 

ll. 08 ~ 
2. 81 { 

10.79 { 

53.13 

14.58 

70. 91 

8. 29 

33.74 

8. 69 1 

34.45 1 

8. 94 

45.75 

11.27 

52.03 

9.10 

23.15 

7. 2{ 

37.18 

9.39 

45.27 

1C. 15 

48.79 

10.48 

62.37 

9.12 

49.87 

12.02 

54.96 

7.51 J 
18.88 I 

14.30 

70.46 I 

10. 00 { 
10.02 5 
48.40 

8. 94 { 
9. 00 5 

29.60 ~ 
29. 61 5 
8. 78 { 
8. 77 5 

Per ct. 
11.77 

53.13 

14.58 

70.91 

8. :!9 

33.74 

8. 69 

34.45 

8. 94 

45.75 

11.27 

52.03 

9.10 

23.15 

7. 24 

37.18 

9. 39 

45.27 

10.15 

48.79 

10.48 

62.37 

9.12 

49.87 

12.02 

54.96 

7. 51 

18.88 

l-i.30 

70.46 

10. Ol 

48.40 

8. 97 

29.61 

8. 7H 
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Details of analyses of flesh (and liquids) of speoimens of mollusks~ etc.-Continued 
- --· 

~i 1

Watcr antl w ater-free substance. 
0~ 

~~ 
~II 
~-~ . Partly dried 

..., §:5:1 substance 
~ S g. "Pd."in 
o·s;::: , fresh sub· 
~ ~~ stance. 
H 

Per cent. 
L. 84 4. 36 

F. 85 22.55 

L. 35 5.11 

F. 89 16.80 

L. 89 3. 93 

F. 92 22.00 

L. 92 6. 45 

F. 93 25.50 

L. 93 5. 72 

F. 97 28.20 

L. 97 6. 90 

F. 103 19.69 

L.103 4.07 

F.l04 14.87 

L.l04 3. 58 

F.105 22.87 

L.l05 4. 65 

F.106 23.51 

L.106 4. 82 

F.l07 25.17 

L.107 3.25 

F.l08 25.29 

L.108 5. 33 

F.109 17.52 

L.109 3. 53 

F.112 23.33 

L.112 5. 33 

F.ll8 19.64 

L.118 3. 60 

:F.l20 24.12 

L.t20 9. 62 

F.15l 20.57 

L.151 3. 74 

F.180 23.99 

L.180 4. 73 

F.lSl 19.60 

~~~ -~~~ 

Water-free sub-
stance "Wfr.'' in 
partly dried sub-

stance. 

[nrlividnal Aver-determina- age. tions. 
----

Per cent. Per ct. 

{ 98.80 J 
98.78 98.79 

{ 96.151 
9o. 20 96. lll 

{ 98.00} 98.03 98.05 

{ 95.45} 95.43 95.40 

{ 96.88} 96.90 96.92 

{ 97. 70} 97.70 9'i. 70 

{ 9">. 90} 95.93 95.93 

I! 
92. 40 } 92.40 92.40 
97 38 ~ 97.39 97.40 
83.50} { 83. fiO 83.55 

{ 96. 15} 96.19 96.23 

{ 96. !15} 96.98 97.00 

{ 97.80} 97.83 97.85 

{ 97.50} 97.53 97.55 

{ 99.75} 99.74 99.72 

{ 96.95} 
97.00 96.98 

{ 99.05} 99.03 99.00 

{ 95.40} 95.39 95.38 

f 9ti. 50} 96.49 96.47 

f 97.08} 97.12 97.15 

{ 95.72} 
95.66 95.69 

{ 97.98} 
98.02 98.00 

~ 96.14} 
96.18 !16. 16 

{ 98.30} 
98.23 98.27 

{ 95.22} 
95.25 95.24 

II 
95.80} 95.78 95.75 
97.65} 97.68 97.76 

{ 95.07} 95.09 95.10 

{ 98.50} 
98.57 98.54 

{ 94. 33} 
94.30 94.32 

~ 98.00} 
98.10 98.05 

~ 94.80} 
94.75 94.78 

{ 98.48} 
98.50 98. ~9 

{ 92.15} 
92.10 92.13 

f 99.11 J 
99.07 99.09 

f 93.25} 
93.20 93.23 

~--- -~- -

In water-free substanc e. 

Nitrogen. 

I 
Ether extract. 

I 
Ash. 

Individual Aver- Indi~i~ual r Aver- I 
determina- age. det~I mma- a,, 

1 

tions. twns. · ,e. 

~-~'~ 

Individual I A 
t1etermiun- vcr-

tion8. I a.gc·. 
-- __ I 

-~ 

Per cent. Per ct. Per cent. Per ct. I 
{ 7. 66 ~ 

7. 70 If 0. 30} 0.29 7. 74 ~ 0. 27 

~ 7.49 J 10.55 J 
7.43 7. 46 { 10. 5.") 10.55 

Per cent. Per ct. 

{ 27. 83 } 27.71 27.62 

{ 9. 78} 9. 83 9. 87 

~ 5. 81} 5. 79 { 0. 35 i 0. 33 5. 76 0. 30 

{ 7.15} 7.14 { 12.26} 12.29 7.13 12.31 

{ 6. 89} 6. fl7 5 0. 50 i 0.49 6.85 I 0.48 

49.30 49.30 

{ 5. 32} 5. 34 5. 36 

{ 14. 55} 14.53 14.50 

f 8.62} 8. 6! { 8.62} 8. 59 8.66 8. 55 
~ 5. 92} 

5. 93 1 { 
0. 26} 0. 26 

I 5. 94 0.26 

f 7. 37} 7. 38 { 10. 39} 10.37 7. 39 10. a4 

{ 11.68} 11.74 11.80 
I 51.41} 51.12 
~ 50.82 

{ 8. 421 8.45 8. 47 

{ 6.14} 
6. 14 1 { 

0. 31} 0. 31 6.14 0. 31 

{ 9.12} 18.68} 
9.16 9.14 { 18.73 18.71 

~ 3. 48} 3.47 { 1. 51} 1. 54 3. 46 l. 56 

~ 8.H} 8.10 { 9. 72} 9. 76 8. 09 9. 79 

{ 4. 44} 4. 44 { 0. 41 ~ 0. 39 
4.44 0. 36 ~ 

{ 8. 31} 8. 29 { 12.61 ~ 12.59 8. 27 12.56 

{ 6. 41 } 6. 41 ~ o. 55} 0. 58 6. 41 0. 60 

{ 7. 67} 7. 65 ~ 10.39} 10.43 7.63 10.46 

{ 4. 75} 4. 73 { 0. 20} 0. 20 4. 70 0. 20 

{ 6. 94 ~ 6. 91 
( 11.85 J 11.88 6. 88 ~ 11.90 

{ 6. 49} 6.48 { 0. 90 ~ IJ. 88 6. 46 0. 85 

{ 8. 72} 8. 71 { 8.27} 8. 27 8. 71 8.26 

{ 44. 10} 43.73 4:l. 34 

~ 7. 03 s 7. 00 (], 97 

{ 14.16} 14.14 14.11 

{ HO!} 11.98 11.91 

{ 55.97} 55.44 5!. 90 

{ 7. 79 ~ 7. 73 7. 67) 

{ 21.45} 21.41 21.36 
{ 11.31 s 11.30 
~ 11.29 

{ 50. 54} 50.57 50.59 

{ 8. 30 J 8. 33 8. 35 

{ 42.13} 42.08 42.03 

{ 10.48} 10.51 10.54 

{ 3. 86-} 3.85 ~ 0. 25} 0. 24 3. 84 0. 23 

~ 6. 50} 6.50 { 11.53} 11.56 6. 50 11.58 

{ 5. 67} 5. 64 t 1. 85 ~ 1. 8i 5. 61 1. 82 

i 7. 80} 7.82 { 10.15} 10.14 7. 84 10.12 

{ 5.19} 5. 21 { 0.26} 0. 26 5. 23 o. 26 

{ 7. 57} 7.54 { 12. 16} 12.17 7.51 ~ 12.18 

{ 5. 44} 5.4:2 f 0. 26} 0. 25 5.40 0. 24 

~ 61.60} 61.61 l 61.62 

{ 7. 58} 7. 56 7. 53 

{ 45.44} 45.41 45.37 

{ 9. 99} 9. 96 9.92 

~ 55. 70} 55.68 55.65 

~ 9. 03} 9. 06 9. 08 

{ 49.13} 49.14 49.14 

{ 8.1 i} 8.16 ~ 
8.10 { 8.11 8.18 8. 12 .1 

{ 3. 61} 3. 57 { 0. 32} 0. 31 3. 52 0. 30 

~ 9. 26} 9. 23 ~ 18.61} 18.64 9.19 18. (j{j 

~ . 11.23} 11.23 11.23 

f 65.48 ~ 65.45 65.41 

{ 6. 36} 6. 36 6. 36 

~ 3. 38} 3. 35 { 1. 33} 1. 32 3. 31 1. 30 

~ 8.16} 8.18 ~ 9. 71} 9. 68 8.19 I 9.65 

{ 11.63 ~ 11.63 11. 63 J 

{ 11.04} 11.03 11.01 

{ 3. 30} 
3. 31 3. 31 { 0. 40} 

0. 43 0. 42 ~ 67. 82} 
67.75 67.79 

{ 7. 68 ~ 7. 68 { 10. 64 J 10.64 7.68 10.64 
{ 9.88 J 9.90 
~ 9. 92 

{ 4. 96} 
4. 98 4. 97 { 0. 25} 

0.30 0.28 { 50. 63} 
50.'56 50.60 

f 8.02 ~ 
8. 02 8. 02 { 10.89} 

10.99 10. 94 1 { 9.18} 
9.25 9.22 
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Details of analyses of flesh (and liquids) of specimens of mollusks, etc.-'-Continuecl. 

L.181 

F.182 

L.182 

F. 202 

F.203 

L. 203 

F.204 

F. 210 

L. 210 

51 

63 

]'. 65 

L. 65 

F. 67 

L. 67 

F.102 

· L.102 

F.122 

L.122 

F.201 

L.201 

F. 66 

L. 66 

F.139 

L.139 

50 

62 

69 

239 

64 

101 

F.125 

L.I25 

76 

121 

~~,...-

Water and water-free sub<:!tance. In water-free s 

Water-free sub-

I 
Partly dried 

stance •· Wfr." in Nitrogen. Ether ext partly dried sub· 
substance stance. 
"Pd." in 

fresh sub- Individual Individual 
A v"·-1 Iodividual stance. determina- Aver, determina- age. de~~~-:~na-tions. age. tions. 

Per cent. Per cent. Per ct. Per cent. Pe1· ct. Per cent. 
3. 54 f 98.28 J 98.26 { 6. 31 ~ 6. 32 f 0. 36} 

98.23 G. 33} 0.36 

17.55 { 91.35} 91.35 f 8. 78} 8. 78 ~ 10. 13 ~ 
91.35 8. 78 ~ 10.09 

3.17 { 98.93$ 98.94 { 4. 67} 4. 68 ~ 0. 36} 
98.95 4. 69 0.36 

12.63 { 95.82} 95.78 { 8. 08} 8. 09 i 12.92} 
} 95.75 8.09 13.00 

20.07 { 97. 571 97.58 ( 8. 46} 8. 48 { 9.43} 
97.59 t 8.49 9. 43 

4. 83 { 97.40} 97.40 { t. 82 J 4. 83 { 0. 62} 
97.39 4. 83 0. 62 

11.88 ~ 97.39} 97.39 { 8.16} 8.17 { 13. 34} 
{ 97.40 8.18 13.30 

19.65 { 97.701 97.70 { 8. 25} 8. 24 { 10.62} 
97.69 8. 23 lO. 68 

4. 77 l 
96.94} 96.98 I ~ 6. 24} 6. 23 { 0. 62 s 
97.00 6. 22 o. 68 

24.01 92. 541 92.50 If 10. 85 } I 10. 8.1, { 0.13} 
92.45 10.83 0. 13 

18.98 { 90.32} 90.42 { 13.46} 13.46 ~ 1. 76} 
90.52 13.46 ~ 1. 76 

19.80 L 95.70} 95.73 { 10. 58} 10.57 { 8. 08} 
95.76 10.55 7. 98 

5. 25 { 99. 53} 99.51 { 3. 91 ~ 3.~2 { 0. 57} 
99.48 3. 92 s o. 52 

23.99 { 91. 88} 91.89 { 10.56} 10.56 { 8.10} 
91.93 10.55 8.16 

4. 27 f 99.81} 99.81 { 1. 85} 1. 86 { 0.14} 
99.81 1.86 0.14 

22.49 { 95.30} 95.29 { 11.08} 11.10 { 8. 29 ( 
95.27 11.12 8. 34) 

4. 02 { 99.10} 
99.00 99.05 { 2. 64} 

2.60 2. 62 { 0.10} 
0.10 

{ 88.10} { 11.28 ~ { 11.39} 28.79 88.08 11.17 11.21 88.05 11.18 11.42 

8. 29 { 97.42} 
97.43 97.43 { 4. 95} 

4. 91 4. 93 { 0. 46} 
0. 39 

20.45 l 98.06} 98.07 \ 10.07} 
10 07 11 

8.41 s 
98.07 ) 10.06 8.46 

3.23 { 100.00 J 100. 00 f 3. 2a} 3. 29 { 0.40} 
100.00 3.29 0. 40 

23.20 { 93.861 93.81 I { R. 52} 8. 52 { 3. 44} 
93.75 8. 52 3. 3± 

4. 89 { 99.66} 
99.66 99.66 f 2. 93} 

2. 99 2. 96 { o. 34} 
0. 34 

22.16 { 96. 35} 96.33 { 9. 39} 9. 38 { 7.84} 
96.35 9.36 7.85 

{ 97. 70 5 I 4. 88} { 2. 22 s 5. 91 97.69 97.70 { 4. 85 4. 87 2. 26 

16.19 { 96.97} 
96.95 96.96 ~ 11.85} 

11.85 11. 8.) { 11.67 I 
ll. 55 s 

19.12 { 95.34! 95.33 { 12.33} 12. 33 { 8.43} 
95.32 12.33 8. so 

19. 56 { 91.46} 91.46 { 13.44} 13.44 { 14.20 s 
91.46 13.43 14.17 

22. 27 1 { 93.52} 93.55 { 13.23} 13.24 { 6. 95} 
93.57 13.24 6. 93 

19.81 ! { 
94.83} 94.81 f 13. 61 ~ 13.63 { 2. 45} 
9!. 79 13.M 2.45 

23.40 { 98.00} 
98.00 98.00 { 11.63} 

11.59 11.61 { 8. 57} 
8. 53 

27.16 { 90. 00} 
89. "ll 10.93 J 10.93 I 5.17} 

89.95 10.92 5. 22 

10.00 ~ 94.73} 94.77 { 6. 87 ~ 6. ss I 2. 71} 
94.80 6. 88 2. 74 

23.10 { 89. 39} 89.37 . { 12. 99} J2 . .9cl { 2. 33} 
89.34 12.97 2.14 

92.20 
92.19 ·I 

13.09 

~ 7. 05 25.88 13.10 13.09 92,17 13.09 7. 05 { :I 

ubstance. 

ract. Ash. 

Aver- I Individual Aver-tletermiua-age. tions. age. 

Per ct. Per cent. Pe·rct. 
0. 36 ~ 48.95} 

48.85 48.90 

10.11 ~ 9.90 I 9. 9i 
~ 9. 98 5 

0.36 f 53.71} 
53.79 53.75 

12.96 { 6. 34 J 
6. 39 6. 37 

9.43 { 11.32 1 11.32 11.32 5 
0. 62 { 53.31 5 

53.13 53.22 

13.32 { 7. 70} 
7. 64 7. 67 

10.66 ~ 9. 60} 
9. 62 9. 61 

0. 65 { 45.11} 
45.37 45.24 

0.13 6. 68 6. 68 

1. 76 7. 51 7. 51 

8. 03 8.23 8. 23 

0. 55 56.00 56.00 

8.13 12. 51 12.51 

0.14 77.20 77.20 

8. 32 11.47} 
11.80 11. 6<1 

70.38} 
0. 10 71.21 70.41 

69.63 

11.41 12.43} 
12.46 12.45 

0.43 21.29} 
21.25 21.27 

8.44 15.56 ~ 
15.48 15.52 

0.40 63.501 I 63.41 63.32 

3. 39 Hi.19 10.19 

o. 34 64.97 64.97 

7. 85 8.12} 
8.09 8.11 

2. 24 38.561 
38.66 38. 61 

11.62 10.38 10.38 

8.47 9. 36 9.36 

14.19 10.43 10.43 

6. 94 7. 80 J 
7. 78 7. 79 

2.45 6. 98 6. 98 

8. 55 { 13. 61} 
13.67 13.64 

5. 20 { 9.56} 
9. 50 9. 53 

2. 73 ~ 34.42} 
34.45 34.43 

2.2<! 13.44 13.44 

7. 05 1 9. 03 ~ 
9. 00 9. 01 
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Details of analyses of flesh (and Uquids) of speci·mens of mollusks, etc.-Continued. 

""' - Water and water-free substance; In water-free substance. ~~ 
OCD 

)i!;<;:l WatPr-free sub-

I 
~ Partly dried 

stance " Wfr." in Nitrogen. Ether extract. Ash. partly dried sub-
~g~ substance stance. 
"'s= "Pd."in 
~ . .-~.S" fresh sub-oc;,.-. Individual Individual Individual AvO<- I lndivi<lnol &J CD II stance. Aver- Aver- AYE.'l'· 
~~..::l cletermina- determina- de term ina- a.ge. dei?~~~-na-

..::l tiona. age. tiona . age. tiona. age. 

-- ---

Per cent. Pe1· cent. Per ct. Per cent. PPr ct. Pe·r cent. Per ct. Per cent. Per ct. 
124 20.94 { 90.85 ( 90.83 { 13.15 J 13.14 { 4.19 J 4.16 { 9. 36 ~ 9 38 90.80} 13.12 4.13 9. 39 5 
274 22.93 f 91.85} 91.86 { 12.18} 12.17 { 10.91 ~ 10.94 ~ 9. 96 J 9. 98 91.87 }2.16 10.97 10.00 

123 32.09 { 91.00 ~ 
91.00 91.00 { 13.89} 

13.91 13.90 f 3.46 J 
3. 41 3.44 f 8.8<!} 

8. 85 8. 84 

235 26.34 { 96.90 J 96.91) { 13.28} 13.30 { 13. 56 } 13.59 { 4. 01 ~ 3. 99 96.89 13.31 13.61 3. 97} 

272 21.20 { 95.33 J 
95.39 95.36 { 15.69} 

15.70 15.70 { 2.68} 
2. 60 2.64 ~ 6.00 ~ 

5.92 5. 96 

---

Details of analyses of flesh of specimens of mollusks, c?·ustaceans, etc. 

[Determinations of phosphorus and sulphur.] 

Laboratory number of specimen. 

54 .................................................. . 
55 ..• -----·--·--·----·----··--·--·-················--
56 ..•..•••.• ·----··················--······-------·-· 
57 .......... ----------------·--·--· ................. . 
58 ...... ·----- .. -- .. ------ .............. -- .. ·- ...... ' 
59 ............ - ...••••. ·-- .. --· ..... -- .. -- ... - ...... . 
60 ............................................... .. 
61. - ... - ..... ---- . - ..... ------- ..... - - .. - .... - .. - .. --
68 ... -- ........ -- ... -- .. - ... -- .. -- .. -- .. -- ..• - 0 ..... -

70 .. ---- .. - .. - ......... ----.-- .. -- .. -- .. - ... -- ...... . 
71 ....... ------ ······-----· ..... -- .. - ... ---- ........ . 
72 ............................... ' .................. . 
73 ............ ----- ...... ------ ..... -- ·-- ... - ....... . 
74 ................................................ o •• 

75 ...... - ·-----.-- .. - ... - .. --- ........ 00.- .. --0 ..... . 
51. ••..... - ...... 0- •••• o• ••• - ............... - •••••• oo 

63 ••.•... ·-- ..... -- .. ·- .. •o• •••• -- .......... - ----- ••• 

65 ........... ··---- ............. ···········---·· -- .. 
67 ..••.•.. --· ...........••...... --·········· •••o ••••• 

66 .................... o ............................. . 

50.- ....... -- ... - ... -- .. - ....... -- ...... - ... - ....... . 
62 ................................ o ................. . 

69 ............................. ·-----~-- ............ . 
64 ...... - .................... - .. - ... -- ...... -- .. - ... . 
76 .......•. ·----· ·--··· ............ ·····••· .. -· ..•... 

Phosphorus as P 2 0 6. I Hulphur as 803 

Individual de-~ A>er- , Individual de- Aver-
terminations. age. terminations. 1 age. 

Per ct. Per ct. Per c~.- Per ct. I Per ct. Per ct. 
1. 57 1. 57 1. 57 5. 51 5. 67 5. 59 
1. 46 1. 46 1. 46 5. 36 5. 26 5. 31 
1. 29 1. 26 1. 28 3. 64 3. 77 3. 70 
1. 62 l. 61 1. 62 5. 06 4. 96 5. 01 
1.59 1.58 1.59 3.91 3.87 3.89 
1. 78 1. 80 1. 79 2. 89 2. 87 2. 88 
1.99 1.96 1.98 3.19 3.19 3.19 
1. 61 1. 61 1. 61 2. 25 2. 21 2. 23 
1. 47 1. 48 1. 48 4.14 4.16 4. 15 
1. 6! 1. 64 1. 64 3. 55 3. 54 3. 55 
1. 82 1. 75 1. 79 2. 76 2. 80 2. 78 
1. 83 1. 76 1. 60 2. 12 2. u 2. 13 
1. 821 1. 67 1. 75 I 2. 59 2. sg 2. 59 
1. 61 1. 62 1. 62 o. 95 0. 93 0. 94 
1.76 1.77 1.77 3.65 3.64 3.65 
2.14 2.19 2.17 1 2.25 2.20 2.23 
2. 75 2. 75 2. 75 I 2. 76 2. 75 2. 76 
2. 48 2. 48 2. 48 2. 32 2. 37 2. 35 
2. 23 2. 20 2. 21 3. H 3. 14 3. 14 
1. 77 1. 96 ]. 86 4. 09 4. 13 4. 11 
2. 13 2. 13 2. 13 2. 39 2. 38 2. 39 
2. 23 2. 24 2. 24 1. 97 1. 96 1. 97 
2. 39 2. 31 2. 35 3. 12 2. 99 3. 06 
2. 85 2. 84 2. 85 1. 38 1. 40 1. 39 
1.14 I 1. u 1. 13 2. 34 2. 34 2. 34 
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3. ANALYSES OF AMERICAN MOLLUSKS, CRUSTACEANS, ETC. 

DESCRIPTION OF THE TABLES. 

Table 33 contains a list of the specimens analyzed. The specimens 
of oysters, arHl of other species as well, are arranged in order of the 
locality from wltieh tbe specimens were obtained, tbe more northern 
coming first. In the second column is given the date of receipt of the 
samples at the laboratory. In most cases they hatl been taken from the 
water two or three days before being received by us. As will be seen in 
the third column, the number taken for analysis was generally large in 
order to obtain a fair sample. In the fourth column are given the total 
weights of the samples taken for analysis, and in the fifth the average 
weights of the indivi<lual specimens. Details as to the proportions of 
shell, flesh, liquids, total edible portion, etc., in the several samples of 
oysters and other invertebrates, are given under the heading "Constit­
uents in whole specimen." The figures for "flesh" denote the per­
centage of solids or ''meat;" those under liquids, the liquid portiotJ, 
''liquor" in the sample. The solids and liquids together are designated 
"total edible portion," which with refuse arid loss in preparation make 
up the whole sample. 

Under the heading "In flesh" are given the percentages of water and 
dry substance in the flesh. After the~e follow the same percentages 
for liquids and for the total edible portion. 

Table 34 gives the proximate percentage composition calculated on 
water free· (dry) 8ubstauce. The percentages of albuminoids were 
obtained by multiplying the percentages of nitrogen by the factor 6.25. 

Table 35 contains the results of the analyses calculated to the water 
content of the fresh substance. The term, ''fresh substance," as here 
used, refers to the flesh and liquids as they were obtained by the sepa­
rations described under methods of analysis of invertebrates, etc. The 
percentages in the column headed "Extractives" are obtained by dif­
ference. That is, the albuminoids (as computed by multiplying nitro­
gen by 6.25), fats, and ash, are added and their sum subtracted from the 
total dry substance. Though this method of computation is commou in 
the statements of the composition of animal and vegetable materials, it 
is, of course, only au approximately accurate way of gettiug over the 
difficulty of determining and Htating the amounts of the several ingre­
dients. It will be noticed that ''extractives" as thns determined by 
difference are not the same as the "extractive matters" of the tables of 
the fish analyses. 

Table 36 gives the percentages of phosphorus, calculated as phospho­
ric anhydride, aud of sulphur calculated a.s sulphuric anhydride. The 
percentages are given calculated to dry substance and to fresh substance. 



TABLE 33. -Mollusks, crustaceans, etc.; list of specimens, names, localities, and proportions of flesh, etc. 

Name and locality of specimen. 
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Oysters (Ostt·ea virginica) in shell: 
Buzzard's Bay, Mass ...•...••••.. 68 May, 1881129 
Providence River, R. I 0 ••••••••• 70 ... do....... 28 
Clinton. Conn .................... 103 Nov .. 1881 31 
Stony Creek, Conn .••••••••••••... 55 A.pr., 1881 391 

Do ........•..•.••••••.•• 0 .... 75 May, 1881 30 
Do .•.........• 0 ••••••••••••••• 105 Nov., 18!11 30 
Do .......•................••.. 203 Mar., 1882 30 
Do. (average of 4 specimens) 0. .. • • •••••••••••••••• 

Fair Haven, Conn............... 54 A.pr., 1881 33 
Do .•.••...••••.•.•••.••..••.•. 93 Nov., 1881 36 
Do .•.•..••••••....••......•... 210 Mar., 1882 20 
Do. (average of 3 specimens).. . . . ............. .. 

Long Island Sound (near New 
Haven), Conn............... . .. . 92 Nov., 1881 34 

:Norwalk, Conn ••••••..•.•.•.•••. . 118 Dec., 1881 30 
Do ............................ 151 Feb., 188.! 30 
Do. (average of 2 specimens) .... . ........... . 

Oyster Bay, Long Island Sound, 
N.Y ............ . ............... 108 Nov., 1881 25 

Do ............................ UlO Feu., 1882 32 
Do. (average of 2 specimens).. . . . . ......... . 

Cow Bay, East River, N.Y •••.•.. 57 A.pr., 1881 51 
Rockaway, N. Y...... . . • • . .. . • . . . 58 .. do .. . . .. 50 

Do ............ ·······;·······- ~ ll:l Nov., 1881 30 
De. (average of 2 speCimens).. . 0 • .. •••••• 0 ....... 

''Blue Points," Patchogue, Long 
Island,N.Y ................. o •• 56 Apr.,1881 47 

''Blue Points," Great. South Bay, 
Longlsland,N.Y .. o .......... 107 Nov.,1881 30 

"Blue Poirts," (Long Island J 

coast, N. Y. n ................... 182 Feb , 1882 30 
Do. (average of 3 specimens). 01 .• 0 ..• o. 0 •••..• I 

Grms. P.ct. P. ct. , P. ct. P.ct. P.ct. 
95.3 12.50 7. 51 20. 01 79.77 0. 22 

117.9 10.88 6.12 1 17.00 82.41 0. 59 
83.0 11.67 13. 20 I 24. 87 74.02 1.11 

171.4 7. 52 11.38 18.90 79.74 1. 36 
114. g 7. 34 1~: ~~ I i~: ~~ 79.66 1.19 
108.4 10.96 80.69 ]. 08 
86.0 11. 17 9. 33 I 20.50 77.82 ]. 68 

120.0 9. 25 9. 95 19. 20 79.48 1. 32 
114.7 12.63 5. 43 18.06 79.92 2.0;! 
82.8 12.26 12. o~ I 24. 31 74.87 0. 82 

168.5 12.19 4. 40 16.59 82.55 o. 86 
122.0 12.36 7. 29 I 19. 65 79.12 1. 23 

103.4 9. 72 4. 90 14.62 84.09 1. 29 
211.6 7. 61 10.24 I 17.85 81.16 0 .. 99 
251.6 7. 27 9. 78 17.05 '81. 92 1. 03 
231.6 7. 44 110. 01 17.45 81.54 1. 01 

166.3 11. 91 8.40 20.31 78.84 o. 85 
163.4 10.85 6.42 17.27 81.67 1. 06 
164. 9 11.38 7. 41 18.79 75.26 0. 96 
106.5 10.27 10.01 20.28 78.86 0. 86 
lOL 2 10.68 7. 72 18.40 81.18 0. 42 
139.5 12.11 7. 73 19.84 78.53 1. 63 
120.4 I n. 4o 7. 72 I 19.12 79.85 l. 03 

79. 'I"·, 5. 23 I 18. "I''· 16 
1. 22 

117.9 6. 50 9. 67 , 16.17 83.36 0. 47 

193.9 8. 01 7.4l 15.42 84.10 0.48 
1RO 4 Q RO 54 I 0. 72 

In total edi-

In flesh. In liquids. ble portion In whole speci-
(flt>Rh plus men. 
liquids). 

1--0---1-- ---1------------

P.ct. 
84.21 
79.01 
80.91 
81.02 
82.09 
77.82 
80.42 
80.34 
81. 30 
76.44 
80.80 
79.51 
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P.ct. 
15.79 
20.99 
19.09 
18.98 
17.91 
22.18 
19.58 
19.66 
18. ';0 
23. 5ti 
19.20 
20.49 

... 
1S 
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P.ct. 
96.40 
95.05 
96.02 
96.12 
96.33 
95.40 
95.30 
95. 79 
94.00 
94.43 
95.38 
94.60 

.6 
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P.ct . 
3. 60 
4. 95 
3. 98 
3. 88 
3. 67 
4-.60 
4. 70 
4. 21 
6. 00 
5. 57 
4. 62 
5. 40 
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P.ct. 
88.80 
84.79 
88. 8! 
90. 11 
90.92 
8!. 83 
87.19 
88.26 
85.12 
85.25 
84.67 
85.00 

P.ct. 
11.20 
15.21 
11.16 

9. 89 
9. 08 

15.17 
12. SL 
11.74 
14.88 
14.75 
15.33 
15.00 

P.ct. 
1. 98 
2. 28 
2.23 
1. 43 
1. 31 
2.43 
2.19 
1. 84 
2.36 
2.89 
2. 34 
2. 53 

P.ct. 
0. 27 
0. 30 
0. 53 
0. 44 
0. 43 
0. 33 
0.44 

-0.41 
0. 33 
0. 67 
0. 21 
0. 40 

P.ct. 
2. 25 
2. 58 
2. 76 
1. 87 
1. 74 
2. 76 
2. 63 
2.24 
2. 69 
3. 56 
2. 55 
2. 93 

78.51 
81.33 
80.50 
80.92 

21. 49 1 93. 81 1 6.19 183. 64 18. 67 96. 46 3. 54 90. Ul 
19. 50 96. 32 3. 68 89. 5il 
19. 08 96. 39 3. 61 89. 80 

16.36 
9. 99 

10.42 
10. 20 

2. 09 1 o. 30 
1. 42 0. 36 
1.42 0. 36 
1. 42 I 0. 36 

2. 39 
]. 78 
1. 78 
1. 78 

75.22 
77.90 
16.56 
79.92 
81.27 
77.66 
79.46 

76.77 

~~: i~ ~~: ~i i ~: ~~ 
23. 44 95. 0 09 1 4. 91 
20 . 08 95. 44 4. 56 
18. 73 95. 06 4. 94 
22. 34 94. 79 1 5. 21 
20. 54 I !)4. 92 I 5. 08 

23. 23 I 94. 33 5. 67 

75. 55 1 24. 45 1· 96. 89 ' 3. 11 

83. 97 16. 03 96. 87 1 3. 13 
78. 76 21. 2-i 96. 03 3. 97 

83. 35 16. 65 2. 95 
84. 37 15. 63 2. 39 
83. 86 16. 14 2. 67 
87. 57 12.43 2. 07 
87. 06 12. 94 2. 00 
84. 33 15. 67 2. 71 
85. 70 1 14. 30 2. 36 

81. 70 18. 30 1 3. 11 

88. 30 

1

11. 70 1. 59 

90. 17 9. 83 ]. 29 
86. 12 , 13. 2o 2. oo 

0. 43 
0. 31 
0. 37 
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0. 38 
0. 40 
0. 39 
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Stl!'ten. Island, N. Y............... 60 Apr., 1881 30 3901.5 13~.? 9.13 7.10 1 16. 23 83. 16 0. G1 8.!. ~? l ~· ?3 1 96. 35 3. ~5 ~ 89. 67 1 10. 33 1 1. 42 1 C. 2611. 6. 8 
Prmcess Hay, Staten Island, N.Y. 109 .. do .. • .. . 30 4661. 0 15;:>. 3 8. 24 9. 35 1 17. 59 81. 87 0. 54 ~2. , lJ 11. :H 96. 6! 3. u6 90. 15 9. 85 1. 42 0. 31 1. 73 

Do. (avera,ge of 2 specimens).. .. .. . . . . . .. . . . .. .. .. .. . .. .. 142. 9 8. 69 8. 23 16. 91 82. 52 0. 58 SJ. 63 16. 37 96. 50 3. 50 89. 91 10.09 1.42 I 0. 29 1. 71 
Shrewsbury, X. J .. . .. .. .. . ... . .. 61 Apr., 1881 28 3904. 0 139.4 12,64 4. 88 17. 52 81. 76 0. 72 81.65 18. 35 95. 07 4. 93 85. 39 14. 61 2. 31 0. 24 2. ;>5 

Do ............................ 106 ~ov.,1881 25 3954.0 158. 1 11.27 8.40 19.67 79.69 0.64 77. 58 22.4:3 05.35 4.65 85. 1714.83 2.53 0.39 2.92 
Do .......................... 181 lfeb.,l882 30 5184.0 172.8 9.55 9.68 19.23 79.82 0.95 81.73 18.27 96.52 3. 48 1 89.16 10.84 1.75 1 0.34 2. 09 
Do. (average of 3 specimens).. .. .. .. .. . . . . . . . . .. .. .. . .. .. 156. 8 11. 15 7, 66 1 18. 81 SO. 4<l 0. 77 fO. 32 19. 6H 95. 65 4. 35• 86. 57 13. 43 2. 20 0. 32 1 2. 52 

Norfolk,Va ....................... 59 .Apr.,1881 48 ' 6635.5 138.3 <!.66 6.52 11.18 88.31 0.51 83.86 1 16.J.! 96.83 ' 3.17 1 91.42 H.58 0.75 0.21 0.06 

Transplanted*~ .. . . . .. . • .. .. .. 73 May, 1881 55 3501. 4 63. 7 6. 5 t 5. 64 12. 15 87. 10 0. 75 78. 87 21. 13 95. 51 4. 49 86. 60 13. 40 ' 1. 38 0. 25 1 1. 63 
Potomac River, Va. : 1 · i 

Transplanted)*§1f........ .. . .. 84 Nov., 1881 41 4081. 0 99. 5 10.18 6. 48 16. 66 82. :J7 0. 37 8~. 06 1 'i. lJ4 95. 69 4. 31 ~:~7. 36 1<!. 6i 1. 83 0. 28 ' 2. 11 
Transplanted) * ~ *"' .. .. .. .. .. 85 ... do . .. .. . 35 3624. 0 103. 5 8. 35 7. 78 16. 13 83. 25 0. 62 77. 90 j 22. 10 04. 99 5. 01 1 86. 14 1 13. 86 1. 85 0. 39 2. 21 

... Do. (avera11:e of 3 specimens).. .. .. .. .. . .. •. . .. .. .. .. . .. .. 88. 9 8. 35 6. 63 14.98 84. 4i 0. 58 79. 61 20. 39 95. 40 4. 60 86.70 

1

13. ilO 1. 69 0. a:: 1. 00 
Rappahannock River, Va. (trans- 1 

planted) * t 1f............. ... . .. 72 May, 1881 28 3309.5 118.2 7. 86 7. 31 15. 17 84. 02 0. 81 82. 64 17. 36 97. 2! 2. 76 89.68 10. 32 1. 36 0. 20 1. 56 
James River, Va.: 

Transplanted*ll---------··--· 71 ... do ...... 30 3085.0 102.8 6.50 7.29 13.79 85.30 0.91 83.49 16.51 95.91 4.09 90.05 9.95 1.07 0,30 1.37 
Transplanted~~** ... ~ ..... .. 8~ Nov., 1881 31 3293. 0 106. 2 9. 49 5. 51 15. 00 84.36 0. G! 77. 99 22.01 94. 74 5. :<6 84. 15 15.85 2. 09 0. 29 :!. 38 
Transplanted~ 9 1T. ... .. .. .. .. 83 ... do.... . 3! 3614. 0 106.3 11.41 5. 76 17.17 8~. 35 0. 48 8:!.. 77 17.23 95. 22 4. 18 I 86.95 13.05 1. 96 0. 28 2. 24 
Do.(averageof3specimens) .............................. 105. 1 9.13 6.1915.32 84.00 0.68 81.42 1H.58 !l5.2!l 4.7187.0512.951.710.29 2.00 
Average of 34 specimens .. . .. .. .. .. . .. . . . . . . . .. .. .. • . .. .. 128. 6 9. SO 7. b7 17. 67 81. 45 0. 88 SO. 31 19. 69 95. 61 4. 39 87. 13 12. 87 1. 92 0. 34 I 2. 26 

Oysters, '' Solids," out of shell t: I 
FairHaven, Conn ................ SO Nov.,1881 36 1021.4 28.3 90.39 9.61 100.00 ............. 84.04 15.96 96.10 3.81 85.21 14.70 14.42 0.37 14.79 

Do ............................ 204 Mar., 1882 61 522. 5 H. 6 ............. 100. 00 . . . . • .. .. . . . . .. . • . .. .. . .. .. .. .. . .. .. . .. . 88. 44 11. 56 .. . . .. .. .. .. 11. 56 
Virginia (transplanted)"' ......... 104 Nov., 1881 90 828.4 9. 2 84. 20 15. 80 100.00 . .. .... .. .. .. 85.50 14.50 I 96.43 a. 57 87. 23 12.77 12. 2~ 0. 56 I 12. 77 

Do' .......................... :!02 Mar.,1882 US 970.5 8. 2 ............. 100.00 ............. , .............. 

1 

............. 87.90 12.10 ............ 1 12.10 
Oysters,l??c~:e~~.a~:no:e4d~amples) .. .. .. .. .••••• .... . . .. . .. ........................... 100. oo ... .. .. .... .. .. .. . .. .. . .. . .... . .. .... 87.19 12. 81 ...... .... .. 12.81 

Chesapeake Bay................. 74 May, 1881 77 581.7 7. 5 49. 29 50. 71 100. 00 ... • •• . ... . .. 78. 53 21.47 93. 57 6. 43 ~6. 02 13. !JS 10. 58 3. 26 13. 8± 
Do ............................ 97 Nov.,1881 78 604.1 7.8 49.41 50.59 100.00 ............. 76.75 :1::!.25 93.35 6.65 85.15 14.85 11.49 3.36

1

14. 85 
Do ........................... 120 1 . .. do .. .. .. 50 621. 0 12. 4 H. 60 55. 40 100. 00 .. • . . .. . . . . . . 77. 25 22. 75 00. 57 9. 43 84. 60 1:... 40 10.17 5. 23 15. 40 
Do. (average of 3 samples).. . .. .. I............ .. .. ... .. . .. 9. 2 4.7. 77 52.23 100. 00 .. .. . .. .. .• . . 77. 51 23. 49 92. 50 7. 50 85. 2ti 14. 74 10.75 3. 95 

1

14. 70 
Scallops (Pecten irradians)it: 1 

Shelter Island, New York ........ 51 Mar., 1881 ................... 100.00 ...... 100.00 ............. 77.79 22.21 ............. 77.79 22.21 22.21 ...... , 22. 21 
Do ............................ 63 Apr.,1881 .................... 100.00 ...... 100.00 ............. 82.84 17.16 ............. 82.84 17.16 17.16 ...... 17.16 
Do. (average of 2 specimens) ...................................... 100. 00 ...... 100. 00 .. . .. .. .. .. .. SO. 32 11.l. tiS .. .. . .. .. . . .. SO. 32 19. 68 19. 68 .. .. .. 19. 68 

Long clams (Mya arenaria) in shell: 
Boston, Ma'ss .. . .. . . . . • . • .. .. . . .. . 67 May, 1881 20 1504. 0 75. 2 29. 26 24. 64 
Clinton, Conn ..................... 102 Nov., 18~1 25 1476.0 59. 1 a2. 89 25. oa 

Do ........................... 201 Mar., 188:! 45 2061.0 45. 8 39. 37 16.93 
Do. (avera_~e of 2 specimens) ...... 1 .................. -· .. .. 52. ;) 1 36. 13 20. 98 

Long Island, ..N. Y................ 65 I Apr., 188J 20 1378. 5 68. 9 36. 49 21. 15 
Average of 4 specimens. . .. .. .. .. . .. .. • .. .. .. .. . . . . . . .. 62. 3 34. 50 21. 94 

Long clams, canned: ' 
Penobscot Bay, Me ............... 

1

122 Kov., 1881 37 458.0 
Round clams (V. mercenaria) in shell: 

LittleNeck,N.Y ................. G6 Apr.,1881 20 1907.5 1 
Round clams, canned : 1 

Islip, Long Island, N.Y .......... 125 Nov., 1881 25 409.5 

12. 4 1 42. 70 j57. 30 

95. 4 16.80 14.91 

lG. 4 : 50. ~5 ~ 49. 45 

53. 90 45. 18 0. 92 77. 96 I 22. G4 
57. 92 40. 72 1. 36 78. 57 21. 43 
56. 30 41. 71 1. 99 79. 94 20. 06 
57. 11 41. 22 1. 67 79.26 20.74 
57. 64 39. 93 2. 43 81. 05 18. 95 
56. 44 41. 88 1. 68 79. 38 20. 62 

100.00 , ....... 1 ...... 74.63 25.37 

31. 71 67. 50 I 0. 79 I 78. 24 I 21. 76 

I I I I 
100, 00 ....... 1 ...... I 75. 56 24. 44 

95. 74 4. 26 86. 09 13. 91 6. 45 1 1. 05 7. 00 
96.02 3. 98 86. 11 13. 89 7. 05 1. 00 8. 05 
96. 77 3. 23 85. 00 15. 00 7. 89 0. 55 8. 44 
96. 40 a. 60 85. 55 14. 45 7. 47 I o. 78 s. 25 
94. 76 5. 24 86.10 13. 90 6. 91 1. 11 8. 02 
9.). 82 4.18 85.82 14. 18 7. Oi I 0. !l3 8. 00 

91. 92 8. 08 84. 54 I 15. 46 ,10. 83 I 4. 63 15. 46. 

95.12 . 4. 88 1 86. 18 13.82 3. 66 o. 73 4. 39 

90.52 \ 9.48 I 82.96 ; 17.04 112.35 I 4. 69 , 17. 04 

*To New Haven, Conn. t Shell contents, includiLg flesh and liquids. 
II About 5 weeks after transplanting. ~ .Floated. 

t Taken from beds about 3 weeks after transplanting. §About 6 months after transplauting. 
**Not floated. tt The adductor muscle, the portion ordinarily eaten. 
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TABLE 33. -Mollusks, crustaceans, etc.; list of specirnens, 11ames, localities, and proportions of flesh, etc.-Contmued. 

.:!l In total edi-
~ . . h 1 . . . bleportion I In whole speci-
~ Const1tuents m w o e speCimen. In flesh. In hqmds. ,flesh £Ius' men. 

I g -d ~ • liqui s). 

-~ ,; .!! ..;; ~ - ~ i; .0 - ----,t:l-. - ..6 ..6 0 .0 .; .0 ~ 
Name and locality of specimen. I ~ ~ ~ . ~ 8.. ~ ~·10 ~ ;; ~ ~~ ;5~ ~;a 

e! ~ ~ ;E; '<D .!; 0 ~ ~.; ~ ~ ~ ~ <I) oi ~ ~ ~ -~ ~ il ;:i 

~ ~ :: -~ ~ . a § -=.--:- a 2 1 I 2: ~ I ~ ~ ~ ~ ~ ~ ~ c .e '0 :3 0 ~ ~ !:..() "' ...,__ _<-- ... ..... "' ..... "' ..... "' ..... ~ .... 0 .... ~ ... ~ .§ I ,t:l i ~ .a .ci ~ ! ..., ~ o .s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _, ~ ~ ~ <.) & 
~ <.) I 5 <:<: ~ If. >:' I <I! <E ~Q ...., ..., ...., ...., ...., ...., ..... § ...,_. .... ; 

<1> ;::; o 1>- "' 0' o ct> oo <I! I <:<: eo: <I! <I! <I! o::..., == <~'~...., 
~ !}) ~ E-; ~ ~ ~ E-; I=G H:;; ~ ~ ~ ~ ~ ~ ~ rn ~~ ~ rn 

----- -· ------ -- - -~------ ----

Mussels (Mytilus edulis) in shell: 1 Grms. Grms. P. ct. P. ct. 1 P. ct. 1 P. ct. P. ct. I P. ct. I P. ct. P. ct. P. ct. P. ct. I P. ct. · P. ct. P. ct. P. ct. 
Stony Creek, Conn .....•.......... 139 Dec., 1881 50 1378. 0 27. 6 32.66 18.00 1 50. 66 46. 69 2. 65 , 78. 67 21. 33 94. 23 5. 77 84. 20 15. 80 6. 97 1. 04 8. 01 

Lobster {H. american us) in shell: 1 j 
Locality unknown (].1aine or 1 

1 

Massachusetts?) ............... 50 Mar.,1881 2 1973.0 1 98. 6.5 ............. ~2.52

1
43.96 3.52 ...... 

1 

.............. ·----· 84.30 1 15.!~ ............ , 8.25 
Do ................. . .......... 62 Apr.,18!ll 1 876.5 1 876.5 ............. 

1

36.24 60.87 2.89 1 ...... 1 .................... 81.77 18.2J ............ 6.60 
Do ............................ 239 Apr.,1882 1 893.0 893.0 ............. 32.24 62.47 5.29 ....... ~ ------- ............. 79.17 20.83 ...•........ 6.72 
Do ...... . .................... 69 May, 1881 1 1335.0 1335.0 ............. 3<>.56 67.57 1.87 ........................... 82.11 17.89 ............ 5.47 
Do. (avo,.go of hpoeimon•) ...• __I_........... . . . . ....... 11022.8 . .. . . . . . .. . . . 37.89 1 58.72 3. 39 ...•....•.......••.....•••. 181. 84 1 18.16 .. .. . . .... .. 6. 76 

Lob~':i~~~~~~~= ...................... 76 May, 1881 ... i 469.5 ........ , ............. 106.00 , ....... , ...... · .................... 1 
...... 7!!.36 20.64 ............ 20.64 

~~: (i~~~~ie ~-t: 2 -~~~-pie~):::: ~:~. -~~~:·.~~~~- :::.!:: :::::: < ::::::: ::::::: :::::: igg: ~g :::::: · :::::: ::::::: ::::::: :::::::1:::::: I i~: ~~ ~t ~~ :::::: :::::: ~~Jg 
Crayfish (Cam barns) in shell; I 1 I ' I 

PotomacRh·er, Va ............... 64 .Apr.,1881 21
1 

605.0 33.1 ............. 12.30 85.15 2.55 ........................... 81.22 18.78 ............ 2.31 
Crab (Callinectes hastatus) in shell: • _ 1 r.: 1 ,., 

NewJersey ...................... 101 Nov.,1P81 3 645.4 . 2lo.1 .............. 1 44.16 o2.44 j ll.40 ........................... 71.07 22.93 ............ 10.13 
Crabs, canned : I I I 

HamifJ~~-'-~~::::::::::::::::::::· ~~! ·.A:~~.;i88~· ·::· ~gb:g '::::::::1::::::: :::::: ~gg:gg :::::::1:::::: :::::: .:::::: ::::::: j:::::: ~g:~~ I ~~:g; 1:::::::::::: ~i:~?, 
Shrimp,~~n<:":3~ageof2samples) ·--- ~ ---- ................................ ! ............ 

1
100.00 ................................... 1 ...... , 79.97 20.03 ............ . 20 .• 0:l 

Ter~~l~~r~t:\1~ ................... 123 Nov.,l881 .. _ .. 291.5 ..................... 1oo.oo ....... 1 ................................. 7o.8o 29.20 
1 
... : •• ...... , 29.20 

Savannah, Ga ..................... 235 .Apr.,1882 2 , :i.087.0 543.5 1 ............. 
1 

20.97 75.44 3.59 ..... . ............... \---- .. 74.47 ] 25.53 , ............ 5.35 
Green turtle (Chelonia mydas) in I 1 1 I • I 

shell: ' 1 1 

Key West, Fla .................... 272 May~82 1 _1_5471. 0 
1 

5471.0 ---~~~-- ~4. 03~ ~5 •.. 9~ 1 ----~ -~ ·--· .............. 1 ...... 79.78 20. 22 1 ...... j ... --- 1 4.86 
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TABLE 34.-A.naZyses of mollusks, crustaceans, etc., calculated on water-free substance. 

l:i 
.§ -g 
Q I> 
ll) ..... 

Name and locality of specimen. 
~ ll) 

<0 ~ 

""' "' ~ § 

,0 • ll) ~ I .§ 
_?_ - ~--

Ov11ters (Ostrea vhginica) in shell: 
• Buzzard'sBay,Mass ..........•••..••.•••••••.•••...••...•...••.. l 68 May, 1881 

Providence River, R.I........................................... 70 .. do ..... . 

~:~if~T:~~t~~::::~:H~~~+H~H~~HEm:~Hm Jl i~f: Iii 
Fait?~'a~~~~rc~~~:~. ~-~~~~~~~~~~:: ::::::::::::::::::::::::::::::: · · 5! · Ap~:.·issi · 

Do ...................•......... --............................ 93 Nov., 1881 
Do ...••.......................•.•.......•.•.....••...•.....•. 210 Mar., 1882 
Do. (average of 3 specimens).... . . . . • . . . . . . • • • • . • . . . . .. . . . • . . . . . . . . ......... . 

Long Island Sound (nearNewHaven,Conn.) ................... . 92 Nov.,l881 
Norwalk, Conn ................................................. 118 Dec., 1881 

Do ..... -•........•..........•.•.•.•...••..••.............•••. 151 Feb., 1882 
Do. (average of 2 specimens) . . • . ..•••• ...••••. .• . . . .. . .•.... . . . . . ......... .. 

Osster Bay, Long Island Sound, N. Y ........................... - ~ 108 Nov., 1881 
Do ...•..........•..•...•..••..•...•..................•....•.. 180 Feb.,l882 
Do. (average of 2 specimens) ...•...•....•...•..••.••...............••.••...... 

Cow Bay, East River, N.Y....................................... 57 Apr., 1881 
Rorkaway,N. Y ••••••.....•...•........•........•............... 58 ... do ..... . 

Do ........•••.................••...•••...•...•...•........... 11:! Nov.,l881 
Do. (average of 2 specimens) ..... , . . . . . . . . . . . • • . . • . . . • . . . . • . . . . . . .. ......... . 

''Blue Points," Patchogue, Lonl! Island, N.Y............ ...•... 56 Apr.,1881 
"Blue Points," Great South Bay, Long Island, N.Y ............. lOi Nov., 1881 
"BluePoints,"(LongislandCoast,N.Y.1) .........•.•......... 182 Feb., 1882 

Do. (average of3 specimens) ...................................... 
1 
.......... .. 

Statenlsland,N.Y .............................................. 60 Apr.,l882 
Princess Bay, Staten Island, N.Y................................ 109 ... do ...... 

Shr~:~~~~~~~~~~~:~;~~~i:~;~~::: ::::: ::::::::~: :::::::::::::::. ~~~ -~-~~~J~~~-
Do ...........................•....••..•••••.••..•...•...•••.. 181 Feb., 1882 
Do. (average of 3 specimens) ....••••••.•••••.••••.•••••••••••......••••.•••••. 

g 
bf) 

~ z 

In flesh. 

6 . 
!;~ 
--~ ;::; . 
• -co 
::::x 
-~ § 
Ob.() .:: 

~ 
~ 

"' . ~~ 

~Q ... ., 
.e,!j 
~ 
R 

P. ct. J P. ct. I P. ct. 
7. 85 49. 06 ' 9. 95 
7. 85 49. 06 12. 25 
8. 10 50. 62 9. 76 
8. 82 55. 13 8. 41 
8. 83 51\. 19 8. 29 
7. 65 47. 81 10.43 
8. 48 53. 00 9. 43 
8. 45 52. 78 9.14 
8. 46 52. 88 10. 92 
7. 38 46. 13 10. 3'7 
8. 24 51. 50 10. 66 
8. 03 50.17 10.65 
8. 64 5i. 00 8. 59 
8. 16 51. 00 8. 11 
8.18 51. 13 9. 68 
8. 17 51. 07 8. 90 
6. 50 40. 63 11.56 
7. 68 48. 01 10. 64 
7.14 4&. 32 11.10 
8. 32 52. 00 10. 79 
7. 84 49. 00 11. 34 
7. 5! 47.12 12.17 
7. 69 48. 06 11. 76 
7. 08 44. 25 9. 89 
8. 71 54. 44 8. 27 
8. 78 54. 87 10. 11 
l;l. 19 51. 19 9. 42 
R. i19 52. 45 10. 84 
7. 82 48. 87 10. 14 
8. 11 50. 66 10. 48 
7. 15 44. 69 12.00 
6. 91 43. 19 11. 88 
8. 02 f\0. 14 10. 94 
7. 36 46. 00 11. 61 

-g 
~ 
ll) 

] 
::;> 

§ 
OJ: 
0 

t z 

Ingredients. 

In liquids. 

6 "' . ~it) 
::::c:<~ 

~.a .... x 
.25::::: £ ~c 

K 
ll) 

"'. 
Q)~ 

.OQ 
""'o:s ~ .. 
~ ... 
~ 

'"' 
P. ct. P. ct. P. ct. I P. ct. 
9. 39 5. 58 34. 87 0. 07 

10. 15 4. 78 29. 87 0. 04 
11. 98 4. 44 27. 75 0. 39 
14. 58 3. 42 21. 37 0. 35 
14. 30 2. 83 17.69 1. 31 
11. 30 4. 73 29. 56 0. 20 
11. 32 4. 83 30.19 0. 62 
12. 88 3. 95 24. 70 0. 62 
11. 77 5. 56 34. 76 0. 27 

8. 45 6. 14 38. 38 0. 31 
9. 61 6. 23 38. 94 0. 65 
9. 9! 5. 98 37. 36 0. 41 

11. 74 5. 93 37. 06 0. 26 
11.23 3. 57 22. 31 0. 31 
11.03 3. 31 20. 69 0. 42 
11. 13 3. 44 21. 50 o. 37 

7. 56 5. 64 35. 25 1. 84 
9. 90 4. 97 31. 06 0. 28 
8. 73 5. 32 33. 16 1. 06 
8. 69 5. 85 36. 57 0. 45 
8. 94 5. 32 33. 27 o. 71 
9. 06 5. 42 33. 88 0. 25 
9. 01 5. 37 33. 57 0. 48 
8. 29 6. 5o 1 4o. 62 1. 54 

10. 51 3. 85 24. 06 0. 24 
9. 94 4. 68 1 29. 25 0. 36 
9. 58 5. 01 31. 31 0. 71 
9. 10 5. 71 35. 68 2. 55 
9. 96 5. 21 32. 56 0. 26 
9. 53 5. 46 I 34. 12 1. 41 
7. 24 6. 60 41. 25 0. 88 
8. 33 (j_ 48 40. 50 0. 88 
9. 22 6. 32 1 39. 50 0. 30 
8. 26 6. 47 40. 42 0. 71 

In total edible portion 
(flesh plus liquids). 

6 "'. 
.g i d I ].~ 
o:s ~ :::::co 
1P bt ..... X 
'g b ~ § 
~ -~ ~ bC 

~ A ~-~ 
P. ct. P. ct. J P. ct. 
45. 27 7. 58 47. 36 
48.79 7.49 46.82 
55. 44 7. 41 46. 32 
70.91 7. 54 47. 15 
70. 46 7. 37 46. 06 
50. 57 7. 30 45. 61 
53. 22 7. 87 49. 19 
61. 29 7. 52 47. 00 
53. 13 8. 11 50. 67 
43. 73 7. 15 44. 68 
45. 24 8. 08 50. 50 
47. 37 7 • 78 48.62 
51. 12 8. 29 51. 85 
65. 45 7. 23 45. 19 
67.711 7. 19 44. 97 
66. 62 7. 21 45. 08 
45. 41 6. 39 39. 94 
50. 60 7. 38 46. 13 
48. 01 6. 89 43. 04 
34. 45 7. 87 49. 20 
45. 75 7. 44 46. 48 
49.14 7. 27 45.41 
47. 45 7. 36 45. 95 
33, 74 7, 03 I 43. 97 
61. 61 7. 9! 49. 60 
53. 75 8. 15 50. 94 
49.70 ' 7. 71 48. 17 
23. 15 7. 98 49. 85 
55. 68 7. 35 45. 92 
39.42 7. 67 47. 89 
37.18 7.10 44.36 
42. 08 6. 8'i 42. 83 
48. 90 7. 75 48.41 
42. 72 7. 23 45. 20 

~ 
~....:.. 

,J:l+" .._.CJ 
ll)C<S 

=~ 
~ 

~ 
~ 

Q) 

'g 
0 

P. ct. P.ct. 
8. 75 13.71 

10.82 14.67 
7. 99 20.17 
6. 50 27.90 
6. 59 27.98 
9. 19 16.04 
7. 96 18.31 
7. 56 22.56 
9. 63 16.79 
8. 49 15.05 
9. 86 12.45 
9. 33 13.76 
7. 54 I 16.73 
6. 52 22.28 
7. 80 22.53 
7.16 22.40 

10. 30 12.39 
9. 48 14.44 
9. 89 13.42 
8. 92 13. 36 
9. 6i 14.84 

10. 62 14.25 
10. 13 114. 55 
9.16 10.51 
6. 99 18.65 
8. 62 lli.65 
8. 26 15.27 
9. 56 11.33 
8. 35 18.24 
8.96 14.79 

10. 97 10.05 
10.40 12.85 
9. 23 115.63 

10.20 12.84 
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TABLE 34.-.Analyses of mollusks, m·ustaceans, etc., calculated on water-ft•ee substance-Continued. 

Ingredients 
~ 
<1> 

s ·a 
._; 
Q) 

1>­
'Ci) 

In flesh . In liquids. In total edible portion 
(flesh plus liquids). 

~arne and locality of specimen. 

<1> 

~ 
..... 
0 

0 z 
.g 
H 

0 

~ 
§ 
e 
'8 

<1> 
~ 
w 

Oysters (Ostrea virginica) in sbf.ll-Continued. 
Norfolk, Va ..•. ------· ... ....... .. . . .•..•.. .•••• ... • ••. .......... 59 Apr.,1881 
Potomac River, Va. (transplanted)* t ·----- ...... ...... .......... 73 May, 1881 

~~: ~ ~ :::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~ -~d~-~-~~~~ 
Do. (average of 3 specimens) ................................................ . 

Rappahannock River, Va. (transplanted)* t 1f .... • • .... .. .. .. .. .. 72 May, 1881 

~ 
Q) 

~~ 

~ 
~ 

P.ct. 
9.24 
7.43 
8.11 
7.46 
7. 67 
7. 85 

6 
~-:. 
·s~ -;;.Q 
--X 
.s~ 
o<1> 
~ ~£ 

~ 
Q) 

~:::-
..C::o ..... ~ 
IIJ,_ 
:;;+> 
~ 

~ 

~ I ci 
~ 0 
4l ~ 

"Ci 8 
:: -'"' -0 z 

6 
!:L ... : .. 
.... IQ 

~C'-1 ;.Q 
.... x 
~~ 
~~ 
ll< 

P. ct. I P-:. 1 P. ct. ~=I P. ct. 
57. 75! 9. 01 Ill. 27 5. 22 32. 63 
46. 44 10. 77 12. 02 5. 16 32. 24, 
50. 69 10.79 8. 78 7. 70 48.14 
46. 63 10. 55 9. 83 5. 79 36. 19 

49. 06 10. 96 9.12 5. 8!1 36. 81 

• ~ l ~ . I ~ 
Q) :<;:: ;o I Q) 

~ ~.; ~ • e~ , ~.; 1 

~ ~ ~ ~ .Sx I ~ ~ ce 
Q) 

~.... "Ci 8 I .s ~ - ... ";l 
~ ~ ..... 0 co ~ ;:I 
ce '"' .... '"'~ ~ I 6 ~ 0 z ll; ~ -- --- --- --- ---

P.ct. I P.ct. 
0.18 52.03 
0. 25 54.96 
o. 29 27.71 

P. ct. I P. ct. I P. ct. P.ct. 
8. 37 52.31 I 7.16 :!0. 06 
7. 07 44. 21 9.14 18.70 
8. 06 50.36 9. 31 11.29 

0.33 49.30 7.17 44.81 8. 76 16.71 
0. 29 43.99 7.43 46.46 9. 07 15.57 
0. 24 49.87 7. 6U 47.48 9. 58 14.38 

.Tames River, Va. (transplanted)* II .............. ,............... 71 ... do .... . 
Do* t ** ............ ...... ...... ........................ ...... 82 Nov.,1881 
Do* 1** ...... ...... ...... ...... ...... .................. ...... 83 ... do .... . 
Do. (a vet-age of 3 specimens) .................................... . 

8. 01 
7. 72 
8.16 
7.96 
7. 98 

47.921 10.70 10.21 6. 22 38.86 

50. 06 10. 76 10. 48 4. 64 29. 00 
48. 26 11. 82 10. 01 I 5. 94 37. 13 
51. 00 11. OR 8. 97 7. 01 43. 81 
49. 77 11. 22 9. 82 5. 86 36. 65 
49. 88 I 10. ao 1o. 12 5. 33 33. 32 

o. 27 
0. 77 
2. 81 
1. 28 

62.37 
48.40 
~9. 61 
46.79 

7.28 45.48 8.48,21. 76 
7. 50 46.88 10.48 14. 6a 
8. 02 50.12 10.06 11.51 
7. 60 47.49 9. 67 15.98 

7.14 I 44.63 

Average of 34 specimens of oyster<~ in shell .. .. .. .. .. .. .. - .. , ......... .. 
Oysters, "Solids, 11 out of shell: t 

Fair Haven, Conn .. .. • • .. . • • • .. .. .. .. .. • • . .. . .. . . .. .. . . .. • • .. . . . . 89 5. 34 6. 87 I 42.94 12.29 

0. 62 49.32 

0.49 14.53 
Do ........................................................... 204 

Virginia (transplanted)* ........................................ 1104 

Nov.,1881 
Mar.,1882 
Nov.,1881 
Mar.,1882 

E.29l51.81l'i2~59T'7:73' --6:4iT4o:o6·1 o.5s 1 21.41 
Do* .......................................................... 202 
Do. (average of 4 samples) .................. . 

Oysters, "Cove, 11 canned : 
Chesapeake Bay................................................. 74 May, 1881 

~~: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~~ . ~d~··-~~~~ 
Do. (average of 3 samples, canned oysters) .•.•••....••........... , ....... _ ... 

Scallops (Pecten irradi:ms): tt 
She 1ter Island, N.Y.............................................. 51 Mar., 1881 

g~.-i~~~~~g-~ ~r-2 -~;~~i~e~~> ::::::::::::::::::::::::::::::::: .. ~~ .1. ~:~:·. ~~~~ 

10. 50 1 65. 62 
9.14 57. 13 
9. 23 57.69 
9. 62 60.15 

10.84 
13.46 
12.15 

67.75 
84.13 
75.94 

Long clams (Mya arenaria), in shell: 
Boston, Mass.................................................... 67 May, 1881 110. 56j 66.00 
Clinton, Conn ................................................... , 102 Nov., 1881 11. 10 69. 37 

Do.......................................................... 201 Mar., 1882 1 10.07 62.92 
Do. (average of 2 specimens), Clinton ....................................... 1 10. 59,66. 14 

Long Island, New York.......................................... 65 Apr.,1881 10.57 66.06 
1 Average of 4 specimens .................................................... J1o. 58 66. 09 

17.76 7.51 1 4.41127.561 4.14118.88 
18. 71 7. 00 3. 47 21. 691 1. 54 14. 14 
18. 64 6. 36 3. 35 20. 93 1. 32 11. 63 
18. 37 6. 96 I 3. 74 23. 39 2. 33 14. 88 

0. 13 6. 68 . ...... . ..............•.•.. 
1.76 7.51 .......................... . 
0. 95 7.10 ....... ! .............. / ...... -
8. 13,12. 51 1. 86 11. 62 0.14 77.20 
8. 32 11. 64 2. 62 16. 37 0. 10 70. 41 
8. 44 1 15. 52 ll. 29 20. 56 o. 40 63. 41 
8. 38113.58 2. 95 18. 47 0. 25 66. 91 
8. 03 8. 23 3. 92 24. 50 0. 55 56. 00 
8. 23 11. 98 2. 92 18. 26 0. 30 66. 76 

7.53 47.09 8. 78 16.38 

7.13 44.58 11.99 5. 56 
8.17 51.06 13.32 7. 67 
8. 21 5]. 31 12.06 8. 32 
8. 09 50.56 12.96 6. 37 
7. 90 49.38 12.58 6. 98 

9.11 56.92 14.64 10.11 
7. 86 49.10 14.82 8. 61 
7. 24 45.23 12.77 8.15 
8. 07 50.42 14.07 8. 96 

10.84 67.75 0.13 6. 68 
13.46 ~: ~: I ~: ~~ 7. 51 
12.15 7.10 

9. 34 58.39 7. 01 21.57 
10.05 62.81 7.30 18.92 
9.63 60.19 7. 92 18.62 
9.84 61.50 I •. 61 18.77 
9. 65 60.32 7. 00 14.82 
9. 67 60. 29 7. 31 18.48 
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Long elams, canned: ' 1 
Penobscot Bay, Maine ..•...•.........•.....•....•.••••.......... , 122 Nov., 1881 ,11. 21 170. Oii 

Round clams (Venus mercenaria), in shell: 
Little Neck, N.Y................................................ 66 1 Apr., 1881 8. 52 53.25 

Round clams, canned: 

I I 
11. 41 I 12. 45 I 

3. 39 10.19 1 

5. 2o 1 9. 53 

4. 93 30.81 0. 43 21.27 

2. !J6 18.50 0.34 64.97 
Islip, Long Island, N.Y ........... . 

Mussels ( M.ytilus edulis), in shell: 
Stony Creek, Conn .........•......... 

Lobster (Homarus americanusj, in shell: 
Locality unknown (MaineorMassachusetts1) .................. 50 I Mar.,1881 ....... 

1 

....... 
1 
................................... 

1 

...... . 
Do........................................................... 62 Apr.,1881 ......................................... _ ............. . 
Do ........................................................... 239 Apr.,1882 ........................................ . ............. . 
Do . . . ... . .. . . . . .. . . . . .. . . .. . .. .. . . .. . .. • . . ... .. . .. .. • • . . . . . . . . 69 May, 1881 .................... _ ...... _ ......... _ ... _ ............. . 
Do. (a-verage of 4 specimens) ............................... -... · ·- · .................. . ......................................... - .... . 

Lobster, canned: I · 
Maine . . . .. . . .. .. • . .. . . . • . • • . . . .. • . . • . • • • • . •• • .. . . .. . . .. . . . . . . . . . 76 May, 1881 ...... _ .......................................... _ ..... . 

g~- (~~~~~g~·o·f 2· ~~~pi~~)~::~:::~:::::::~::::::::::::::::::: 1. ~:~- · ~~~:·. ~~~~-~ ::::::: ::::::: ::::::: ::::::: ::::::: ::::::: :::::::I::~~::: Crayfish (Cambarus), in shell: 
Potomac River, Virginia ..... . ..................... • · .. . 

Crab (Cal!inectes hastatus), in shell: 
New Jersey ............................. . 

Crabs, can Led: 

125 Nov., 1881 10.93 68.31 6. 88 43.00 2. 73 
139 Dec., 1881 9. 38 58.64 7. 85 8.11 4. 87 30.43 2. 24 

64 Apr., 1881 
• ••• '"'"' • I ·-· • • • •I • • .... '"'e •I • • • • • • ·I • •• • • • • I • •'"' • • • • I • '"'"' • • • • 1 • •'"' •• "'• 

101 Nov., 1881 ------- ··--···· ·- ------·----··-·········-·---·- ·-··--·- 1··---·· 

34.43 

38.61 

Halt;~z:~~~:~~:~:;~~:~l:~;)::::::::;::: :::::::::::::::::::::::: . ~!;_ : ~~!~-~~~~~~:::::: :1:::::::/:::::::1:::::: :]:::::: :1:::::::1::::::1:::::: 
' ShriG~/:r~~xico .................................................. 123 Nov.,1881 ............. -j- .................................. , ...... . Terr11pin, in shell : . 

Sa-vannah, Ga ...................................... -. 
Green turtle (Chelonia mydas), in shell: 

Key West, Fla. 

235 Apr., 1882 

27::l May, 1882 ······-·--- ....... ................ l·------ ·- ----·-·------- 1·--·-·· l····'"·· 
* To New Haven, Conn. 

** Not floated. 

9.33 58.32 8.12 15.09 

7.60 47.49 2. 88 19.28 

9.81 61.32 4.52 16.38 

8. 80 55.00 7.12 12.06 

11.85 74.06 11.62 10.38 
12.33 77. 06 8.47 9.36 
13.24 82.75 6. 94 7. 79 
13.44 84.00 14. 19 10.43 
12.n 79.47 10.31 9. 49 

12.98 81.13 2. 24 13.44 
13.09 81.81 7. 05 9. 01 
13.04 81.46 4. 64 11.23 

13.63 85.19 2. 45 6. 98 

11.61 72.56 8.55 13.64 

13.14 82.14 4.16 9.38 
12. 17 76.06 10.94 9. 98 
12.65 79.10 7. 55 9. 68 

13. 90 I 86. 89 3. 44 I 8. 84 

13.30 83.13 13.59 i 3. 99 

15. 70 1 98. 13 I 5.96 2. 64 I 

t i. e. shell contents, including flesh and liquids. 
1 Taken from beds about three weeks after transplanting. 

§About six months after transplanting. 
II About fivt~ weeks after transplanting. 
~Floated. tt The adductor muscle, the portiOn ordinarily eaten. 
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TABLE 35.-.Analyses of mollusks, m·ustaceans, etc., calculatd on fresh substance. 

N arne and locality of specimen. 

ci 
.§ 
0 ... 
~ 

""' 0 

0 
~ 
t' 
£ 
~ 

..0 
«$ 

1-< 

Oysters (Ostrea virginica), in shell: 
Buzzard's Bay, Mass·----- ... ------- ...... 68 
ProvidE>nceRiver, R.I. ................... 70 
Clinton, Conn --.-- ...•.••.••••• . .•....... - 103 
Stony Creek, Conn....................... 55 

Do-·····----···············---·------ - 75 
Do .•••••.•.••..••.•..•.••.•••......... 105 
Do •••.••....... , .... ___ ... ----·· ..... 203 
Do. (averageof4 specimens) ..•........ 

l<'air Haven, Conn . __ ............•. __ ...... 5! 
Do .•••.• ···------·····--···-······---· 93 

· Do ........•......•................... . 210 
Do. (average of 3 specimens) ......... - .. . 

Long Island Sound (near New Haven, 
Conn.) . · .. ........................ _... 92 

.Nor walk, Conn. ___ . _ ..............•.•••••. 118 
Do .........•... __ .. . ................ . 151 
Do. (average of 2 specimens) .......•• 

()yster Bay, Long Island Sound, N. Y.... 108 
Do ...... ------·--··-·-················ 180 
Do. (average of 2 specimens)... . . . . . . . . . 

<Cow Bay, East 1 iver, N.Y ................ 57 

Roc~~w~:~-~: ~- ::·.~::::~::::~~:::::. :::::: 1~~ 
Do. (average of 2 specimens) ............ . 

"Blue Points," Patchogue, Long Island, 

· · i:iu~. i>~i~i~;.~- (};~~i- s~~tb.. ·i3-;;.;;:L~~g 1
56 

Island,NY .•.....•••.•...•....• : ........ 107 

I 
In flesh. 

X 
.-.;:; ... .. ..., 
.!': ... 0 

i>L «$ ... 
.§~ .tl 0 ... ~ 

i-< 

~~ 
... 
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May, 1881 84.21 1. 24 7. 75 1. 57 l. 48 
... do ...... 79.01 1. 65 10.30 2. 58 2.13 
Nov.,1881 80.91 1. 55 9. 67 l. 86 2. 29 
Apr., 1881 81.02 l. 67 10.46 l. 60 ~ 76 
May, 18f-1 82.09 1. 58 9. 88 1. 48 2. 55 
Nov.,188l 77.82 t. 70 10.60 2. 32 2. 51 
Mar.,1882 80.42 1.66 10.38 L 85 2. 22 

. -. -.. ~ -----. 80.31 1. 65 10.33 L 81 2. 51 
Apr., 1881 81.30 L. 58 9. 89 :!. 05 2. 20 
Nov.,1881 76.24 1. 75 10.96 2. 47 2. (Jl 
Mar.,1882 80.80 l. 58 9. 89 2. 05 1. 85 

................... 79.44 1. 64 10.25 2.19 2. 02 

Nov., 1881 78.51 1. 86 11.61 1. 84 2. 52 
Dec., 1&81 81.33 1. 52 9. 52 1. 51 2.10 
Feb., 1882 80.50 1. 60 9. 97 I. 89 2.15 

................ .. 80.91 l. 56 9. 75 l. 70 2.13 
Nov., 1881 75.22 1. 61 10. 07 2. 87 1. 87 
Feb.,J882 77.901.7010.61 2. 35 2 19 

. . . . .. . . 76. 11 1. 66 10. 34 2. 61 2. 03 
Ape., 1881 r· 92 1. 67 10. 4< 2.1611.74 ... do ..... . 81.27 1. 47 9. 18 2.13 1. 67 
Nov., 1881 77. 66 1. 68 10.53 2. 72 2. 02 

. - .•.•.. - .. - 79. 46 1. 58 9. 85 2.43 1. 85 

1 Apr., 1881 176. 7711. 64[10. 28 2. 30 11.93 

' Nov., 1881 75.55 2.13 13.31 2. 02 2. 58 

----
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95.05 0. 24 
96.02 0.18 
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96.33 0.10 
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94.60 0.32 
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96.39 0.12 
94.87 0 29 
95.31 ,0. 23 
95. 09 0. 26 
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t. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 
0 1. 63 88. 80 11. 20 5. 31 0. !-!9 1. 53 3. 37 0. 85 20. 01 2. 25 
0 2. 41 84. 79 15. 21 7. 13 1. 65 2. 23 4. 20 1. 14 17. 00 2. 58 
2 2. 21 88. 84 11. 16 5. 17 0. 89 2. 25 2. 85 0. 83 24. ~7 2. 76 
1 2. 72 90. ll 9. 89 4. 66 0. 64 2. 76 L 83 0. 75 18. 90 1. 87 
5 2. 61 90. 92 9. 08 4. 18 0. 60 2. 54 1. 76 0. 67 19. 15 1. 74 
1 2. 3.3 84. 83 15. 17 6. 94 1. 39 2. 42 4. 42 1. 11 18. 23 2. 76 
3 2. 50 87.19 12. 81 6. 30 1. 03 2. 34 3.14 1. 01 20. 50 2. 63 
2 2. 54 88. 26 11. 74 5. 52 0. 92 2. 52 2. 79 0. 89,19. 20 2. 24 
2 3.19 85.12 14.88 7.54 1.43 2.50 3.41 1.21 18.06 2.69 
2 2. 43 85.25 14.75 6. 59 1. 25 2. 22 4. 69 1. Of> 24. 31 3. 56 
3 2. 08 84.67 15. 33 7. 74 1. 51 I. 91 4. 17 1. 24 16. 59 2. 55 

2.57 85.01 14.99 7.29 1.40 2.21 14.09 1.17 19.65 2.93 

16.36 8. 48 1. 23 2. 74 3. 91 1. 36 14. 62 2. 39 
9. 99 4. 51 0. 65 2. 22 2. 61 0. 72 17.85 1.18 

10.42 4. 68 0. 81 2. 35 2. 58 0. 75 ' 17.05 l. 78 
10.21 4. 59 0. 73 2. 29,2. 60 0. 74 17.45 1. 78 
16. 65 6. 65 1. 72 2. 06 6. 22 1. 06 20.31 3. 38 
15.63 7.21 1.48 2.26 4.68 1.15 17.27 2.70 

5 2. 35 16. 14 6. 93 1. 60 2. 16 5. 45 11. 11. 18. 76 3. 00 
211.57 187.57 12. 43 6. 11 1.11 1. 66 3. 55 0. 98 20. 28 2. 5i! 
4 2. 26 87. 06 12. 94 6. 02 1. 25 L 91 3. 76 10. 96 JS. 40 2. 38 
1 2. 56

1

84.33115.67 7.12 1. 67 2. 23 4. 65 L 14 19. 84 3. ll 
3 2. 41 85. 69 14. 31 I 6. 57 1. 46 2. 07 4. 21 1. 05 19.12 2. 75 

9 11.91 181.70 18. 30 , 8. fA. ( 68 11.92 6. 66 11. 29 18. H2,3. 41 

1 1. 90 88.30 111.70 5. 80 [0. 82 2.18 2. 90 ,0. 93 16.17 1. 89 
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'Blue Points," (Long islanil Coast, N. J I 
Y.1) .................................. :. 182 Feb., 1882 83.97 1.41 

Do. (average of 3 specimens) ..•.••..... 

1 

............ 78.76 1. 72 
Staten Island, N.Y........................ 60 Apr., 1881 84. 47 1. 30 
Princess Bay, Staten Island, N.Y ..••.•.•. 109 ... do ...... 82. 79 1. 35 

Do. (average of 2 specimens) ..•.••.••.......•.•...•... 83. 63 1. 33 
Shre~bury, N . .J .......•••••......•..•••.. 61 .Apr., 1881 81.65 1. 31 

~~ :::::::: ::~::: :::::::::::::: :~ :::::: }~~ ~~b~·.· i:~ ~i: ~~ i: ~~ 
Do. (average of 3 specimens) ........................... 80. 32 1. 44 

Norfolk, Va ....... ·-···· .......•.......... 59 Apr., 1881 j83. 86 1.~9 
Potomac River, Va. (transplanted) * t . . . . 73 May, 1881 ,78.87 1. o7 
PotomacRiver,Va.(transplanted)*t§ .... 84 Kov., 188182.06 1.4~ 
Potomac River, Va. (transplanted) * + 11-... 85 .. do ...... 77. 90 1. 6o 

Do (avera~e of 3 specimens) ............ . ...... • ·- -- ~ 79. il 1. 56 
Rappahannock River, Va. (transpld) * t § 72 May, 1881 82.64 1. 36 
James River, Va. (transplanted) * ~ . . . . . . 71 ... do ...... 83. 40 1. 32 
James River, Va. (transplanted) * t II .... 82 Nov., 1881 j77. 99 1. 70 
.JamesRiver,Va. (transplanted) *til .... 83 ... do •••••• 82.77 1.40 

Do. (averao-e of a specimens) ...................... 81.42 1. 47 
Do. (average of 34 specimens) ......... I ...•.•••••.••••• 80. 30 1. 56 

8. 81 !1. 62 
10.80 1. 98 
8.14 1. 68 
8. 41 1. 74 

8. 28 11. 71 8. 20 2. 20 
9. 68 2. 66 
9.15 2. 00 
9. 01 2. 29 
9. 32 1. 45 
0. 81 12. 27 
0. 09 1. 93 

10. 31 2. 33 
0. 74 2.18 
8. 51 1. 90 
8. 26 1. 78 

10.63 12.61 
8. 79 1. 91 
9. 23 2.10 
9. 78 12.05 

1. 59,96. 87 
2. 03 .90. 03 
l. 41 96. 35 
1. 71 96.64 
1. 56 96.49 
1. 33 95.07 
1. 88 95. 35 
1. 68 96. 52 
1. 63 95. 65 
1. 82 !J6. 83 
2. 54 95. 51 
1. 58 95.69 
2. 17 94. 09 
2. 10 !)5. 40 
1. 58 97.24 
1..71 95. 91 
2. 21 94. 'i4 
l. 55 95. 24 
1. 82 95.29 
1. 09 95. 61 

o. 1610. 92 o. 01 11. 70 
0. 21 1. 32 o. 04 1. 84 

~: i~ }: ~~ ~: ~~ 1~: ~~ 
0. 20 1. 20 0. 05 1. 36 
0. 33 2. 03 0. 04 1. 83 
0. 30 1. 88 0. 04 l. 96 
0. 22 1. il8 0. 01 1. 72 
0. 28 l. 76 0. 03 1. 83 
o. 17 l. 05 0. 01 L. 64 
0.23 1.45 0.01 2.47 
0. 33 2. 05 0. 01 l. 19 
0. 29 l. 81 10.02 2. 47 
0. 28 1. 77 0. 01 2. 04 
0.16 1.01 0.01 1.38 
0 19 l. 17 0. 01 2. 56 
0. 31 1. 9510. 05 2. 54 
0. 34 2. 09 0. ]:J 1. 42 
0. 28 l. 74 o. 07 2. 17 
0. 23 1. 48 0. 03 2. 13 

90.17 , 9. 83 
86.72 13.28 
89.67 10. 33 
90.15 I 9. 85 
89. 91 10. 09 
85. 39 14. 61 
85.17 14.83 
89. 16 10. 84 
86. 57 13.43 
91. 42 8. 58 
86. 60 !3. 40 
87. 36 12. 64 
86.14 13. 86 
86. 70 13. 30 
89.68 10.32 
!JO. 05 9. 95 
84. 15 15.85 
86.95 13. 05 
87.05 12. 95 
87.13 12. 87 

I 
5. 01 0. 85 
6. 28 1.12 
5.15 0. 9:) 
4. 52 0. ~2 
4. 84 0. 91 
6. 48 1. 60 
6. 35 1. 54 
5. 24 I. 00 
6. 02 1. 38 
4. 49 0. 61 
5. 93 1. 23 
6. 37 1. 18 
6. 20 1. 21 
6.17 I. 21 
4. 90 0. 99 
4. 53 0. 8! 
7.44 1. 66 
6. 54 1. 31 
6.17 1.27 
6. 04 1.17 

1. 6312.34 
1. 91 3. 97 
l. 16 3. 03 
1. 80 2. 71 
1.48 2. 87 
l. 47 5. 06 
l. 91 5. 03 
1.69 2. 91 
1. 69 4. 34 
1. 72 1. 76 
..). 50 3. 74 
1. 4:3 3. 6ti 
2. 32 4. 13 
2. 08 3. 84 
l. 48 2 95 
:!.15 ;2.43 
2. 32 4. 43 
1. 50 3. 70 
1. 99 3. 52 
:!. 03 3. 36 

0. 80 1 15.42 

~: g~ I i~: ~~ 
0.72 17.59 
0.77 16.91 
1.04 17.52 
1. 02 19. 67 
0. 84 19.23 
0. 97 18.81 
0. 72 11. 18 
0. 95 12.15 
1. 02 16. 66 
0. 99 16.13 
0. 99 14.98 
0.78 15.17 
o. n 13.79 
1.19 15. 00 
1. 05 17.17 
0. 99 15. 32 
0. 97 17. 67 

1. 52 
2. 28 
1. 68 
1. 73 
1.71 
2. 55 
2. 92 
2. 09 
2. 52 
0. 96 
1. 63 
2.11 
2. 24 
1. 99 
1. 56 
1. 37 
2. 38 
2. 24 
2. 00 
2.2ti 

Oystf>rs, "solids" (out of shell;: * * I 
FairHaveu,Conn ......................... 89 Nov., 1881 ,84.04 1.14 1 7.12 1.96 0.86 96.19 0.26 1.60 0.02 0.55 85.21 114.7916.60 1.7710.82 5.00 11.05 100.00114.79 

Do ............ _ ...................... 204 Mar., 1882 . . . • •. .. .... .. . . . . . .. . .. . .. . . . . . .. .. .. .. ... 88.44 11. 56 5. 91 1. 54 0. 89 3. 22 0. 95 100. 00 11. 56 
Virginia (transplanted)* .................. 104 Nov., 1881 85. 50 1. 2• j 7. 51 1. 83 I. 12 96. 43 0. 23 I. 43 0. 02 0. 77 87.::!3 12. 77 6. 56 1. 54 1. 06 3. 61 1. 05 100. 00 

1

12. 77 
Do* ................................... 202 Mar., 1882 . . • • • . .. . . . . . . . . .. . . . . .. . . . . . . . . .. . . .. . .. . ... 87. 90 12. 10 fi. 13 1. 57 0. 77 13. 63 0. 98 100. 00 12. 10 
Do.(averageof4samples) ...•.....•. . .....•.•••.•••••.••••...... 

1 
........................... , .......... 87.20 112.80 1 6.30 l.uO 0.88 4.otlt,o1 100.00 12.80 

Oysters, " Cove." canned: , 
Ches 1peake Bay.......... . . . . . . . . . .. . . . . . 74 May, 1881 '7?. 53 2. 24 'H. 08 13. 78 I. 60. 93.57 0. 28 . 1. 77 0. 27 1. 21 86. 02 '13. 98

1

7. 96 2. 05 l. 41 12. 56 1. 27 ,100. 00 13.98 
Do .................................... 97 Nov., 1881 76.75 2.12 13. 29 4. 35 1. u3 !J3. 35 0. 22 11.40 0. 09 0. 91 85. 15 14. 85 7. 2!J 12. 20 1. 28 4 OS 1. 17 100. 00 14. 85 
Do ................................... 120 ... do .•.... 77.25 2. 10 13. 12 :4. 24 1. 4:> !JO. 57 0. 31 1. 92 0. 12 1.10 8,1,. 60 15. 40 6. 97 I. 97 l. 25 5. 21 1. 11 100. 00 15. 40 
Do. (average of 3 samples) .•••••...•....•..•.••.....•. 77. 51 2. 15 13.50 14. 12 1. 56 92.50 0. 27 1. 70 0. 16 1. 08 85. 26 14. 74 7. 41 2. 07 1. 31 :3. 95 1. 18 100.00 14. 74 

Scallops (Pecten irradians) :tt 
Shelter Isla~l, N. Y . . . • . . . . . . . •• • • • . . . . . . 51 Mar, 1881 77. 79 2. 41 15. 05 0. 03 1. 48 .. . . .. . .................. 77. 79 22. 21 115. 05 0. 03 1. 48 5. 65 2. 41 1100. 00 22. 21 

Do .................................. . 63 Apr., 188182.84 2.31 14.44 0.30 1.2!J ......................... 82.84 17.Hi 14.4! J0.30 1.29 1.13 2.31 100.00 17.16 
Do. (average of 2 specimens) .....••••........•........ 80. 32 2. 36 14 75 10.17 l. 38 .......................... 80. 3f 19. 68 14.75 

1
o. 17 l. 38 3. 38 2. <!6 100.00 19.86 

Long clams (Mya arenaria), in shell: I I I I I I 
Boston, Mass ............................. 67 May, 1881 77.96 2 33 14. 55 1. 79 2. 76 95. 74 0. 08 0. 49 0. 01 3. 29 86.09 13.91 8. 12 O. 98 3. 00 1. 81 l. 30 53.90 7. 50 
Clinton, Conn ............................. 102 Nov., 1881 78. 57 2. 38 14. Sfi 1. 78 2. 49 96.02 0.11 0. 65 0. 00 :!.Ill 86.11 13.89 1 8.71 1. Ol 2. €3 1. 54 1. 39 57.92 8. 05 

Do .. . . . .. .. . .. .. . . . . .. .. . . .. ........ 201 Mar., 1882 7!l. 94 2. 02 l 2. 62 11. 69 3. 11 96. 77 .o. 11 o. 67 0. 01 2. 05 85. 00 15. 00 9. 03 1. 10 2. 79 1. 99 1. 44 56. 30 8. 44 
Do (Average of 2 specimens, Clinton) .... _ ..•.••....... 79.26 2. 20 

1

13. 74 l. 74 2. 80 96. 40 10.11 0. 66 IO. 01 2. 43 185. 56 14.44 1 8. 86 1. 09 ,2. 71 1. 78 1. 41 57. 11 ,8. 25 

A vera,ge of 4 spec1mens ............................. 70. 38 2. 18 13. 64 1. 69 2. 48 95. 8~ 
1

o. 17 0. 78 
1
o. 01 2. 77 85. 82 14. 18 1 8. 56 1. 0! 2. 6~ 1. 96 11. 38 56.44 8. 00 

L. ong Island,N.Y ...... _. .................. ,, 65 Apr.,1881

1

81.05 2.00 12.52 ,1.52 l.f>G 04.7~ 0.21 11.30 ·. 0.03 2.93

1

86.10 13.90 8.30 0.97 ?-O~ 2.48 1.?4 57.64 , 8.02 

Long clams, canned: . . · 1 
Penobscot Bay, Maine ···t· ............... 122 Nov., 1881 ,74. 63 2. 84 ,17. 73 2. 89 13.16 91.92 .0. 40 2. 49 0. 04 1. 72 8!. 54 Its. 46 9. 00 1. 26 2. 34 2. 86 , I. 44 100.00 !15.46 

* To New IIaveu, Conn. 
t Taken from lH·UB about three weeks after transplanting. 
1 About six months after transplanting. 
§Floated. 

II Not floated. 
~.About five weeks aftN· transplanting. 

**i.e. Shell-contents, inclmliug flesh and liquid:>. 
tt The adductor muscle the portion ordinarily eaten. 
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TABU~ 35.-Anal:qses of mollusks, crustaceanst etc., calculated on fresh substance-Continued. 

Name ancllocality of specimen. 
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Edible portion. 
I 

In whole 
sample. 

In flesh. In liquids. In edible p01 tion (flesh plus liquids). <rS 

I 
'I • I I ~ 

X _..:_ X _..:_ ~ X _..:_ ~~ ~~ 
l'l _.., l'l _.., cil l'l .., .8,..; "'Q) 

~ ~ ~ f ] ~ f ~~ ~] 
~li ] .$l2 ~ ~ ~i ~ crj ;~ ~ ~ 

. e~ fi) ~ • e~ ~ ~ ~ e~ .~ ~ ~ ~ ~8 ~g 
. § l'l :3 gj • § l'l :& ~ • ~. l'l :3 ~ ~ Q) a=; 8 ; Q 
~ ~ ~ ~ ~ ~ ~ § ~ ~ .s .s ~ ~ ~ ~ 8 ~~ ~G 
c:e .0 o ..p :;j ce !3 · o ..p P ~ d o """"' ~ ~ ~ ..;..:.~ ~ 
~ ~ p:; ~ Q ~ ~ ~ ~ () ~ ~ ~ ~ 0 ~ ~ ~~ ~ 

-~-------------~------
Rouu~ clams (Venus mercenaria), in shell: J P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 

L1ttleNeck,N.Y ......................... 6G Apr.,l881 78.241.8611.59

1

0. 74 2.22 95.12 0.14 0.90 0.02

1

3.17 86.1813.82 6.52

1

0.40 2.66.4.24 1.05 31.71 4.39 
Rounu clams, canned : 

Islip,Longlsland,N.Y ................... 125 Nov.,l881 75.56 2.67 16.701.27 2.33 90.52 0.65 4.07 0.26 3.26 82.9617.0410.45 0.77 2.79 3031.67 100.00117.04 
Mussels (Mytilu3 edulis), in shell: 

Stony Creek, Conn. - .. -................... 139 Dec., 1881 78.67 2. 00 12.51 1. 67 1. 73 94. 23 0. 28 1. 77 8.13 2. 23 84. 20 15. 80 8. 69 1.12 1. 91 ,4. 08 1. 39 50.66 8. 01 
Lobster (Homarus americanus), in shell: 

L~cality unknown (Maine or Massachusetts 1) 50 Mar., 1881 ..................................................... 84.30 15. 70 

~~ :::::::::::~~::::::::::::::::::::::: 2~~ ±~~::i~~~ :::::: ::::: :::::: ::::: ::::: :::::: ::::· ::::: ::::: ::::: ~~:g ~~:~~ 

J,ob~~~1n~:t:::;·~::~~:~;~;~t:~)- ,i;: ~;~,:;;,; ~·::~ .. ~-: ::~~ .. ·::-~ :::_~ -~:~:: ::~.: :::::(:· ::::: ;::t ~;~;~ 
Crayfish (Cambarus), in shell: 1 J 

PotomacRiver,Virginia .••.••......•••••• 64 Apr.,1881 ................ . ................................ ' .... 81.22 18.78 
Crab (Callinectes hastatus), in shell: 

New Jers·ey ............. . ................. 101 
Crabs, canned : 

Ham·pton, Va ............................. 124 
Do .................................... 274 
Do(averageof2samplesof canned crabs) .••. 

Shrimp, canned: 
Gulf of Mexico ............................ 123 

Terrapin, in shell: I 

Gre~:~~~~~~'c~:la"~i~ :.;;,·ci~~); i~ -~h~ii :. · · · · · · 235 

Key \Vest, Fla ............................ 272 

Nov., 1881 \ ...... \ ..... \ .•••.. \ ..... \ ..... \ ....•. \ ..... I ..... \ ..... I ..... 177. 07 \22.93 

11.63 1. 82 1. 63 0. 62 1. 86 152,52 8. 25 
14.05 1. 55 1. 71 0. 92 2. 24 36.24 6. 60 
17.24 1. 45 1. 62 0. 52 2. 76 32.24 6. 72 
l5. 03 2.54 1. 87 (*) 2 41 30.56 5. 47 
14.49 1. 84 1. 71 2. 32 37.89 6. 76 

16. 75 10. 46 ,2. 78 0. 65 2. 68 100. 00 20.64 
19. 52 1. 68 2. 15 0.50 3.12 100.00 23.85 
18. 13 1. 07 ,2. 47 0.58 2. 90 100.00 22.25 

16.00 0.46 1. 31 1. Ol 2.56 12.30 2. 31 

16.64 1. 96 3.13 1. 20 2. 66 44.Hl 10.13 

15. 62 0. 79 1. 78 0. 83 2. 50 100. 00 119. 02 
15.98 2. 30 i: ~~ 1 ~: ~~ ~: g~ i~~: ~g ~~: ~~ 15.80 1. 5± 

Nov., 1881 , ...... , ..... j .... ··j· ... ·j····· ., ...... , ..... ! ..... , .... :I ...... ,80. 98 ,19. 02 
Apr., 1882 ............................................... _ ..... 78. 95 21.05 
................................................................. 79. 97 20. 03 

Nov., 1881 

1 

.... -- ~-- --- ~ -, ... "1" .. ··1· .............................. 70.80 29.20 I"· S8 1. 00 2. 5810.24 4. 06 1100.00 129.20 

Apr.,1882 .... ' ............. , ..... ~ ----- .......................... 74.47 25.53 ,21.23 3.47 1.02 (t) 3.40 1 20.9715.35 

May, 1882 ..................... , .............. ............... . 79.78 20.22 19.84 0.5h 1.20 W 3.17 24.03 4.86 

* \Vater+ protein+ fat+ ash=101.55. "Extractives"= -1.55. t"' Extractives"= -0.19. t" Extractives"= -1.35. 
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TABLE :36.-Percentages of phosphoric and sulph1tric acids in flesh of rnolluBks and crustaceans. 

: _I ---- In wat~1·-free ~u~stance. ,I In fresh substance. 

~~ I Phosphoric acid. Sulphuric acid. I I Phosphoric acid. 1 

E) '8 Total Total Total Total Total Total 
ej :5.,•pbosphor- phosphor- sulphu~, sulphur Chlorine. phosphor- phosphor· s"' us calcu· us calcu- calcula- caloula· us calcu- us calcu-
.::> l lated as · lated as ted as ted as lated as lated as 

!~ (P20 5). (PO~)- (80,;). (::30~) (P205). (P04). 

Name and locality of specimen. 

Sulphuric acid. 

Total I Total 
su!phur sulphur 
oulcula- calcula-
ted as ted as 
(S03). (SO~)-

Chlo­
rine. 

0-y-st_e_r_s_(_O_s_tr_e_a_v_i_r-~I-.n-i-ca_)_:----------------- -I Per cent. ~ l;er cent. Per cent. Pe-;;;;;;;: i>er cent. Per cent. J>eT cent~ Per cent. Per cent. "P.;; 
Buzzard'sBa.\·,Mass ......•..... , ................................ . 68 1.48 1.98 4.15 4.98 3.53 0.23 0.31 0, 6-1 0.77 0.56 
P:r;:ovidence River, R. I .. . .. .. .. • .. . .. .. .. .. .. .. . .. .. .. .. • .. .. .. .. . 70 1. 64 2. 20 3. 55 4. 26 2. 39 0. 3fo 0. 46 0. 74 0. 89 0. 50 
StonyCreek,Conn ............................................... . 55 1.46 1.96 5.31 6.37 4.30 0.28 0.37 l.Ot 1.21 0.82 

Do ......•...•...........•........................ . ............ 75 1.77 2.37 3.65 4.37 3.70 'I 0.32 0.44 0.81 0.97 0.66 
Do .................................. .A.vetageof2specimens . . .... 1.62 2.17 4.48 5.38 4.00 0.30 0.40 0.91 1.09 0.74 

]j'air Haven, Conn................................................. 5! 1. 57 2. 10 5. 59 6. 71 3. 11 0. 29 0. 39 1. 05 1. 26 0. 58 
Blue Point, N. Y . .. .. .. .. .. .. .. • .. .. . .. . .. .. .. • .. .. • • .. .. .. .. .. .. . 56 1. 28 1. 71 3. 70 4. 44 1. 913 0. 30 0. 40 0. 86 1. 03 0. 46 
Rockaway, N. Y . ... .. .. ............... ... .. ........ ...... ..... .. 58 1. 59 2.13 3. 89 4. 67 2. !H 0. 30 0. 4:1 0. 73 0. 88 0. 53 
Long Island Sound, N. Y............ .. .. . .. .. • • • . .. .. .. . .. .. .. .. . 60 1. 98 2. 65 3. 19 3. 83 1. 98 0. 31 0. 41 0. 49 , 0. 5!l 0. 31 
EastRiver,N.Y .................................................. 57 1.62 2.17 5.01 6.01 2.94 0.32 I 0.44 1.00 1.20 0.59 
Shrewsbury, N. J . .. .. .. .. .. .. . ... .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. 61 1. 61 2. 16 2. 23 2. 68 1. 58 0. 30 0. 40 0. 41 0. 49 0. 2!l 
Norfolk,Va ....................................................... 59 1.79 2.39 2.28 2.74 2.76 0.29 0.39 0.46 0.55 0.45 
PotomaoRiver,Va. TransplantedtoNewHaven,Conn ......... 73 1.75 2.35 2.59 3.11 3.18 0.37 0.50 0.55 0.66 0.67 
Rappahannock River, Va. Transplanted to New Haven, Conn... 72 1. 80 2. 40 2.13 2. 56 1. 93 0. 31 0. 41 0. 37 0. 44 0. 34 
.Tames River, Va. Transplanted to New Haven, Conn ........... 71 1. 79 2. 39 2. 78 3. 34 3. 24 0. 30 0. 40 0. 46 0. 55 0. 54 

Oysters, canned: I 
Chesapeake Bay .................................................. 74 1.62 2.17 0.94 1.13 2.56 0.35 0.47 

Scallops (Pecten irradians): 
Shelter Island, N.Y ............... ·-·--· .......................... 51 2.17 2. 91 2. 23 2. 68 1. 76 0. 48 0. 64 

Do ........ _ ..... _ ............ _........ .. .. .. .. .. .. .. . .. .. .. .. . 63 2. 75 3. 68 2. 76 3. 32 1. 87 0. 47 0. 63 
Do ....................... _ .......... .A. vorage of 2 specimens.. . .. . 2. 46 3. 29 2. 49 2. 99 1. 82' 0. 48 0. 6! 

Long clams (Mya arenaria): 
.Boston, Mass...... . .. .. .. .. .. . .. .. • .. .. .. .. • .. .. • .. .. . . .. .. . • .. .. . 67 2. 21 2. 95 3. 14 3. 77 2. 98 0. 48 0. 64 
Longisland,N.Y ................................................ 65 2.48 3.31 2.a5 2.82 1.8t 0.47 0.63 

.A. verago of 2 specimens .................................. _.. .. .. 2. 35 3.14 2. 75 3. 30 2. 41 0. 48 0. 64 
Round clams (Venus mercenaria): I 

LittleNeck,N. Y ................................................. 66 1.86 2.48 4.11 4.93 3.22 0.40 0.53 
Lobster (Romarus american us) : 

Maine ............................................................. 50 2.13 2.87 2.39 2.87 4.35 0.33 0.45 
Do ............................................................ 62 2.24 2.98 1.97 2.36 3.23 0.41 0.54 

.Massaebusetts.... .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . • . • . .. .... .. .. . 69 2. 35 3. 14 3. 06 3. 67 2. 81 0. 40 0. 53 
Average of 3 specimens..................................... . .. . 2. 24 2. 98 . 2. 47 2. 97 3. 46 0, 38 0. 51 

Lobster, canned: 
Maine ............................................................. 76 1.13 1.51 2.34 2.81 5.05 0.23 0.31 

Crayfish (Uambarus): 
~otomac River, Va................................ .... .. .. .. . .. .. . 64 2. 85 3. 81 1. 39 1. 67 1. 44 0. 53 0. 71 
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4. EFFECT OF OSMOSE UPON THE CONSTITUEN~S OF OYSTERS. 
CHANGES IN COMPOSITION IN THE PROCESS OF FLOATING, 
I. E., REMOVAL PROM SALT TO BRACKISH OR FRESH WATER. 

1 t is a common practice of oyster dealers, instead of selling the 
oysters in the condition in which they are taken from the beds in salt 
water, to first place them for .a time (forty-ejght hours, more or less) in 
fresh or brackish water, in order, as the oystermen say, to'' fatten" thmn, 
the operation being called ''floating" or "laying out." By this process 
the body of the oyster acquires such a plumpness and rotundity, and 
its bulk and weight are so increased, as to materially increase its selling 
value. 

The study of this matter has a scientific as well as practical interest. 
It is commonly assumed that the passage of the digested materials 
through the walls of the alimentary canal in the bodies of animals is 
in large part due to osmose or dialysis and that the operation of this 
physical law is very common in living organisms. The quantitative 
study of the chemical changes involved in these processes is generally 
rendered difficult or impossible by the very fact of their going on in 
living bodies where the application of chemical analysis is impossible. 
An opportunity is, however, given in the case of the oyster. 

The following experiments were made with oysters supplied by Mr. 
F. T. Lane, of New Haven, Connecticut, for whose courteous aid, as well 
in furnishing the specimBns aR in giving useful information, I take this 
occasion to express my thanks. 

The oysters had been brought from the James and Potomac Rivers 
and "planted" in the beds in New Haven harbor (Long Island Sound) 
in April, 1881, and were taken for analysis in the following November. 

Two series of experiments were made. The plan of each consisted 
in analyzing two specimens, both of which had been taken from the 
same bed at the same time, but one had been ''floated" while the other 
had not. The first specimen was selected from a boat-load as they 
were taken from the salt water, and the second from the same lot after 
they had been "floated" in the usual way in brackish water for forty­
eight hours. The separations and weighing of shells, flesh, liquor, etc., 
and the analyses of flesh and liquors, were made as described in the 
chapter on methods of analysis. It will suffice to say here briefly that 
the specimens were weighed as received at the laboratory, the shell 
contents were then taken out and the shells, flesh (body or solid portion), 
and liquids (liquid portion) weighed separately. The whole weight, less 
the sum of the weights of shells, flesh, and liquids, gave the amount of 
loss in the preparation for analysis, which loss was doubtless, for the 
most part, adhering water, though a part must, of course, have been 
due to evaporation. The statistics of the weights of the constituents 
and of the whole specimens are given in Table 37. 
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TABLE 37.-Statistics of weights\ etc., of speci1nens of oysters. 

.Tames River.* Potomac River.* 

Constituents. Fl'om beds. From floats. Fl'om beds. From floats. 

Lab. No. 82; 31 oys- Lab.No.83: 34oys- Lab. No. 85; 35 oya- Lab. No. 8<!; 41 
ters. ters. t ers. oysters. 

Grms. Lbe. Oz. Grms. Lbs. Oz. Grms. Lbs. Oz. G-rms. Lus. Oz. 

312.5 ] 1. 0 412.5 14.5 302.5 1u. 7 415.5 14.. 7 
Shell contents: 

]'lesh (body) . .... 
181.5 6. 4 208.0 7. ~ I 282. (I 10.0 264.3 9. 3 • Liquids (liquor) .. ____________ -----_______ _ 

Total ........ .. 49i.O 1.4 620.5 5.8 584.5 4. 7 679.8 1 8. 0 

Refuse: 
Shells............ 277R. 0 6 2. 0 2976. D 9.1 3017. 0 6 10.4 3386.0 7 7. 4 
Loss t............ 21. 0 0. 8 17. 5 0. 6 22. 5 0. 8 15. 2 0. 5 

Total .......... ---;m9.0 -6 -2.8~ 2993.5 -6 -!).7 3039.5 '611.2 3401.2 77.9 
========== ======= ~==== ======.::::::::=::: ======-==== ==::::::=!:::.:= ======-==:: ====-= 

Total weightof I 
specimen .. . . 3293. 0 7 4. 2 3614. 0 7 15. 5 3624. 0 7 15. 9 4081. 0 8 15. 9 

* Transplantad to beds in New Haven harbor, Connecticut, in April, and taken for analysis the 
following November. 

t Loss in opening and weighing, chiefly water. 

The :fl~sh and liquids were analyzed separately. From the results of 
the analyses, of which the details with those of the weighings are stated 
in full under Nos. 82-85, in the chapter on details of analyses of inver­
tebrates, the composition of the several constituents and of the whole 
specimen were calculated. The results are set forth in Table 38, viz: 

TABLl~ 38.-Cornparative percentage composition of oysters before and after ' 4 floating." 

Constituents of oysters. 

In whole specimen : 
Shell contents: 

Flesh ............................... . 
Liquids-~-- ......................... . 

Total shell contents ............... . 

Refuse: 

.Tames River oysters tranR· Potomac River oysters trans-
planted to New Haven. planted to New Haven. 

As taken As taken As taken As taken 
from beds. from floats. from b eds. from floats. 

No. 82. 

P.ct. 
9. 49 
5. 51 

15.00 

No.83. 

P.ct. 
11.41 

5. 76 

17.17 

No.85. 

P.ct. 
8. 35 
7. 78 

16.13 

No.84. 

P.ct. 
10.18 
6.48 

16.66 
1=====1============ 

Shells ............... _................ 84. 36 82. 35 83. 25 82. 97 
Loss in preparation for analysis .... - ~ 0. 64 0. 48 I 0. 62 I 0. 37 

Total refuse . • .. .. .. . .. .. .. .. .. . . .. 85. 00 82. 83 83. 87 83. 34 
-============= -== = =====-=====-::--= ~=== 

Total constituents, shell contents · 
and refuse . . .. . .. • • . .. . . • .. . .. . . . 100. 00 100. 00 100. 00 100. 00 

In flesh (body) : 
'\Vater ................................ . .. 
Water-free substance .................. .. 

Total flesh ....................... .. 

In water-free substance: 
Nitrogen ........................... . 
Protein (nit.rogen X 6.25) ........... . 
Fat (ether extract) . ................ . 
Ash ...................... . ........ . 
Carb!'hydrates, etc. (by difference) . _ 

Total water-free substance .....••. 

==========-=== =========::::==== ====.===== ========== 
77.99 
22.01 

100.00 

1. 70 
10.6:3 
2. 61 
2. 21 
6.56 

22.01 

82.77 
17.23 

100.00 

1. 40 
8. 79 
]. 91 
1. 55 
4. 9il 

17.23 

77.90 
2~.10 

100.00 

1. 65 
10.31 
2. 33 
2.17 
7. 29 

22.10 

82.06 
17. 9! 

100.00 

1. 45 
9. 09 
J. 93 
1.58 
5. 34 

17.94 
===~===========- =====--======= ==-== 
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TABLE 38.-Comparative J)(Ytcentage composition of oysters before and after '·'float­
ing "-Continued. 

I 
James River oysters trans- Potomao-Riveroysters trans-

planted to New Haven. planted to New Haven. 

Constituents of oysters. As taken As taken As taken As taken 
from beds. from floats. from beds. from floats. 

No. 82. No. 83. No. 85. No. 84. 
-~--

In liquids: 
Water ..................•................ 

P. ct. P.ct. P.ct. P. ct. • 94.H 95.22 94.99 !)5. 69 
Water-free substance ....•....•......... 5. 26 4. 78 5. OJ 4. 31 

------------------
Total liquids ............••....••.•. 100.00 100.00 100.00 100. 00 

===== =:===== ==-=:-..::=:= ==== In water-free substance: 
Nitrogen ........................... . 
Protein (nitrogen X 6.25) ......•.••••• 
Fat (ether extract) ................. . 

0. 31 0. 34 0. 29 o. 33 
1. 9& 2. 09 ]. 81 2. 05 
0.04 0.13 0. 02 0. 01 

.Ash _____ ........................... . 2. 54 1. 42 2. 47 1.19 
Carbohydrates, etc. (by difference) .. 0. 73 1.14 0. 71 1. 06 

--------- ---------
Total water-free substance . . . . . . . . 5. 26 4. 78 

1 
5. 01 4. 31 

In total shell contents, flesh and liquids: === ===1=== === 
Water.,.................................. 84.15_ 86.95 86.14 87.36 
Water-free substance.................... 15.85 13. 05 13. 86 12. 64 

Total shell contents .....••......... lOO. oo- -wo. oo-1---wo. 00-lOO. oo-
=====~= =::::::::::===:=====-=-== ========::==: 

In water-free substance: 
Nitrogen ............................ . 
Protein (nitrogen X 6,25) .•.•.•.••.•.• 

1.19 1. 65 0. 99 1. 02 
7.44 6. 5i 6. 20 6. 37 

Fat (ether extract) ................. . 1. 66 1. 31 1. 21 1.18 
Ash ................................ . 2.32 ]. 50 2. 32 1. 43 
Carbohydrates, etc. (by difference) .. 4.43 3. 70 4.13 3. 66 

Total water-free substance ....... . 15. 8.5 13.05 13.86 12.64 
========== =====-= ============= === 

In whole specimen: 
Shell contents: 

Water............................... 12. 62 14.93 13. 89 14.55 
Water-free substance................ 2. 38 2. 24 2. 24 2.11 

Totalshellcontents ............... ~---17.17-~---16.13-- 16.66-
Refuse.................... ... . . . .. .. .. .. . 85. 00 82. 83 83. 87 83f 31 

Total shell content~ and refuse.... 100. 00- 100. 00 -~ 100. 00- 100. 00 ~ 
Shell conttnts: 

N1trogen ............ ........ ........ 0.18 0.18 0.16 0.17 
Protein (nitrogen X 6.25)............. 1. 12 1.12 1. 00 1. OG 
Fat (ether extract) . . .. . . . . . . . . . .. .. . 0. 25 0. 22 0. 20 0. 20 
.Ash . ... ................... .......... 0. 35 0. 26 C. 37 0. 24 
Carbohydrates, etc. (by difference)... 0. fl6 0. 64 0. 67 0. 61. 

Total water-free substance . . . . . . . .. 
Water .............................. . 

Total shell contents ............•.. 

2. 38 
12.62 

15.00 

2. 24 
14.93 

17.17 

2. 24 
13.89 

16.13 

2.11 
14.55 

16.66 

Regarding the results of these analyses it should be said that-
1. Of course the figures can not claim absolute accuracy; but for the 

reasons to be set forth in the discussion of the methods of analysis just 
referred to, I am persuaded that the errors due to imperfections of 
method or manipulation can not be very large. 

2. The protein is estimated by multiplying the percentage of nitrogen 
by 6.25. The correctness of this factbr for the oyster has not been veri­
fied. We know very little about the nitrogenous constituent& of the 
oyster at best, and the uncertainties are here greater than in analyses of 
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muscular tissue (flesh) of fishes or mammals, not only because of lack of 
information regarding the nitrogenous compounds in the muscle of the 
oyster, but also because the other tisstH'S and :fluids, including the prod­
ucts of secretion and excretion, and with them the liquids, are analyzed. 
The liquids consist of the fluids contained within the shells but outside 
the body, together with whatever blood may have flowed out of the 
wounds made in separating the body from the shell, or rather of so 
much of these as drained oft' from the body and shell in the preparation 
for analysis. In all of these latter substances we have to do .. with mate­
rials about the composition of which extremely little is known. All that 
can be said for the figures for protein, therefore, is that they are based 
upon the amounts of nitrogen as found in the analyses; that the nitrogen 
determinations were made with soda-lime, but by methods of manipula­
tion which have been tested in this laboratory by numerous comparisons 
with the absolute and Kjeldahl methods; and that as a measure of the 
comparative amounts of true protein compounds (albnminoids and gelat­
inoids) in the body they are, presumably, not very far out of the way. 

The determinations of fat represent the amounts of material extracted 
by warm ether from the residue left after evaporating the flesh and 
liquids, at a temperature of about 96°, nearJy to dryness (so far that 
the mass was friable and easily pulverized). The :flesh was dried in hydro­
gen, and the liquids in air. I can not vouch for the correctness of the 
assumption that this ether extract consists entirely of fatty matters, but 
until the opportunity comes for investigating the subject more closely 
I see no better way than to simply state the results as we found them. 

The determinations of ash and of water I j ndge to be reasonably 
accurate. Our experience with the methods employed has given us 
confidence in their reliability within tolerably narrow limits. I should 
explain also that all the determinations except water were first computed 
upon the water-free substance and then calculated over upon fresh 
substance. 

The extractives were estimated by subtracting the sum of the protein, 
fats, and ether extract from the total water-free substance. It is plain 
that any errors in the estimates of the other ingredients will, unle~s 
they balance each other, affect the estimate of the extracth7es. The 
actual substances which the figures for extractives thus approximately 
represent in the :flesh I presume to consist chiefly of the carbohydrates 
(glycogen) of the liver, which makes up a large portion of the body of 
the animal. 

CHANGES IN COMPOSITION PRODUCED BY FLOA1'ING. 

As was to be expected, the sojourn in fresher water resulted in an 
increase in the percentage of total shell contents. The principal gain 
was in the flesh, which naturally lost some mineral salts but gained 
much more water, so that its actual percentage increased. The increase 
was in one case from 9.49 to 11.41, aud in the other from 8.35 to 10.18 
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per cent. of the total weight. The liquids showed in one case an 
increase from 5.51 to 5.76 per cent., and in the other a decrease from 7.78 
to 6.48 per cent. This disparity, however, is not to be wondered at when 
we consider that the liquids are very little affected by tl.Je dialysis, but 
are doubtless swept away by the surrounding water to greater or less 
extent in proportion as the valves are more or less opened and the cur­
rent is stronger or weaker. 

The figures for the composition of the flesh show more exactly how 
the gain in quantity is brought about by gain of water. The water ,in 
the flesh increases in one case from 78.0 to 82.8, and in the other from 
77.9 to 82.1 per cent., the percentages of water-free substance decreas­
ing, of course, in corresponding degree during the dialysis. The varia­
tions in the several ingredients will appear more clearly if we compute 
the increase or decrease of each in per cent. of its own percentage in 
the flesh before the osmose. 

For example. flesh of the James River oysters contained before the 
dialysis 10.63 per cent. of prvtein (N x 6.25), and after dialysis 8.79 per 
cent. The difference (10.69-8.79) is 1.84 per cent. This difference,1.84, 
is 17.3 per cent. of 10.63, the percentage of protein in the flesh before 
dialysis. In other words, the protein has fallen ofl'17.3 per cent. of its 
amount before dialysis. The proportions of the several ingredients of the 
flesh thus gained and lost in the two cases may be tabulated as follows: 

TABLE 39.--Gain and loss of ingredients of flesh (body) of oysters dtwing dialysis in 
''floating.'' 

Ingredients of flesh 

J anW'af:;~: ~ .....•.........•••••••.••••• • ••••.••..•. I 
Water-free substance ............................ 1 

Protein (N X 6.25) ............................. .. 
Fats (ether extract) ..................... __ .. _ ... . 
Carbohydrates, etc ............................. .. 
Ash .......................................... . .. . 

Potomac River: 
Wn.ter .... . .............. . .... . .............. . .. . 
Water-free substance ........................ . .. . 
Protein(N X 625) ' .......... : ................... . 
]fats (ether extract) ............ . ... _.. .. .. .. , 
Carbohydrates, etc ....................... . _ ..... . 
Ash ............. --.' ............... ·--···- · ·-- · · · 

Percentages of in- G 
gredients found by ain (+)or loss(- ) dur. 

analy~>is. ing dialysi~. 

Before After 
dialysis. dialysis. 

77.99 
22.01 
10.63 
2. 61 
6. 56 
2. 21 

77.90 
22.10 
10.31 

2. 33 
7. 29 
2. 17 

82.77 
17.23 
8. 79 
1. 91 
4 . 98 
1. 55 

82.06 
17.94 
!J.09 
1. 93 
5. 34 
1. 58 

Expressed ExprcRsl'd 
in difference in percent­
of percent- ages of the 
ages, before percentages 

and after in flesh before 
dialysis. dialysis. 

+4. 78 
-4.78 
- 1.84 
-0.70 
- 1.58 
-0.66 

+4.16 
-4.16 
- 1.22 
- 0.40 
-1.95 
-0.59 

+ 6.1 
-21.7 
-17.3 
- 26.8 
- 24.1 
- 29. 9 

+ 5.3 
-18.8 
-11.8 
- 17.8 
- 26.8 
- 27.2 

The gain of water as expressed in the 13xcess of the percentage in 
the floated over that of the not-floated specimen is 4.78 (which is, of 
course, the same as the loss of water-free substance). This 4.78 is 6.1 
per cent. of the 77. 7!) per cent. of water in the not-:float'ed specimen. 
In other words, the percentage of water was increased in the process of 
osmose by 6.1 per cent. of its amonnt before the osmose. The corre-
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sponding loss of water-free substance, 4.78, is 2l. 7 per cent. of 22.01, the 
per cent. of water-free substance before dialysis. That is to say, the 
water-free substance fell off by 21.7 per cent. of its amount. Among 
the ingredients of the water-free substance the smallest of these loss 
percentages is in that of the protein, 17.3; the largest in that of the 
ash (mineral salts). 29.9. It is interesting to note that not only the 
extractives but the fats also show larger loss percentages than tlJe pro­
tein, that of the fats, 26.8, being almost as great as that of the mineral 
salts. 

In the Potomac oysters the loss percentages are a little smaller and 
not exactly parallel, since in this case the loss of the extractives is 
larger than that of the fats. The percentages of fats are, howeYer, so 
T"ery small that these variations may very likely be due in large part to 
errors of analysis. 

It may not be uninteresting to note how these loss percentages stand 
in the liquids and in the whole shell contents as well as in the flesh. 
The calculations in the accompanying table are made in the same way 
as those in the previous table, except that the averages are also given. 

TABLE 40.-Gain (+)or loss (-) of ing1·cdients of flesh, liquids, and total shell contents 
of oy{jters in jioafi11g. 

[Estimated by comparing percentages before :~nd after dialysis and expressed in percentages of the. 
percentages of the ingr-edients before dialysis.] 

In flesh. In liquids. In shell contentA. 

Constituents. 
1--------,---1---,-------- ---. ----

.James ;Potomac Aver. .J~mes Po~omac Aver· .JI!-mes jPotomac Aver· 
River. River. ' age. River. River. age. Rtver. R1vt>r. age. 

Water .................. + fl.1 + 5 3 + 5.7 T 0.5 + 0 7 + 0.6 + 3. 3 + 1.4 + 2.9 
.. Water-free substance .. -21.7 -18.8 -20.3 -9.1 -14.0 -11.6 -17.6 -8.9 -13.2 
Protein ..•.............. -17.3 -11.8 -14.5 • +7.1 +13. 2 +10.1 -12.1 + 2. 7 -4.7 
l<'ats .................... -26.8 -17.8 -22.0 (*) (*) (*) -21.1 -2.5 -11.8 
Carbohydrates, etc ..... -24.1 -26.8 -25.4 +58.3 -f-49.3 +53.8 -10.5 -11.3 -l:l.9 
Ash .................... -29.9 -27.2 -28.6 -4<1.1 -51.8 -47.9 -35.3 -38.3 -36.8 

*The quantities of fats in the liquids were so minute that they are omitted in this computation. 

Perhaps the most noticeable change in the composition of the liquids 
in the floating is the increase in the percentage of protein and extract­
ives. The increase of water and decrease of total water-free substance 
are what we might anticipate, but the consider able gain of protein 
and non·nitrogenous extractives which accompanies tlw gain of water 
and loss of salts seems, at first sight, rather strange. Although the 
absolute quantities of protein and carboh;ydrates involved are small, tlJe 
differences which represent the increase are far outside the limits of 
error of analysis. It is, of course, trne that the figures above cited rep­
resent percentages only, and do not tell whether the total amounts of 
protein and extractives in the liquids after floating were larger or smaller 
than before floating. It is, therefore, possible that the absolnte content 
of protein and fats in the liquids may have remained unchanged or even 
grown smaller~ but it seems hardly natural to suvpose that such changes 
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as tbese.could occur in the percentages unless the liquids bad received 
protein and extractives from the flesh. 

An explanation of a way in which such an accession of these ingre­
dients may have come about has been suggested by my colleague, Pro­
fessor Conn, who calls attention to the fact that some mollusks, when 
irritated, produce an extremely abundant secretion of mucus or "slime;" 
so much, indeed, as to sometimes render a small quantity of water in 
which the animals may be confined quite sensibly gelatinous. He sug­
gests that the change to fresh water may induce such a secretion 
of mucus and perhaps of carbohydrates and fats as well, which would 
account for the increase of these substances in the liquids. The obser­
vation of oyster dealers that "water always thickens the natural juices 
that adhere to the surface of the oyster and makes it slimy," accords 
with Professor Conn's statement. 

I have attempted to estimate the probable amount of absolute gain 
and Joss of constituents of the liquids during the floating, by methods 
analogous to those employed for the flesh, as will be explained beyond; 
but the data at hand do not seem sufficient to make the estimate at all 
satisfactory. It may not be amiss to mention, however, that if we 
assume the weight of the shells to have remained unchanged, and 
.on this assumption calculate the absolute amounts from the percentage 
composition, the total amounts of liquids appear in one experiment 
to grow larger, and in the other to grow smaller during the floating. 
The same calculation makes the protein increase in one case and de­
crease in the other. But the changes are very small in all the cases, 
and the impression left upon my mind after this weighing of probabili­
ties is, that the apparent gain of protein and extractives in the liquids 
is of no very great moment. The reason for saying so much about it is 
its possible bearing upon the estimates of changes in the flesh, as will 
appear beyond. 

ABSOLUTE INCREASE AND DECREASE OF CONSTITUENTS DURING 

THE FLOATING-CHANGES IN FLESH. 

Enough has been said to illustrate the desirability of knowing how the 
actual weights of the shell-contents and of their several constituents 
before and after floating compare. If these data could be exactly 
obtained the actual gain or loss of each would, of course, be made cer­
tain. The desired determinations could be made with tolerable exact­
ness by taking a sufficiently large number of oysters from the beds, 
dividing them. in two lots of equal number and weight, floating one lot 
and analyzing both. The outlay of labor and money which this plan 
would have required was, unfortunately, larger than the circumstances 
permitted. In lack of such experiments we may, I think, make a toler· 
ably correct estimate of the gain and lo~s of flesh and its ingredients 
in the experiments already described. 
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If we know the actual increase of weight of the flesh, the calculation 
of its absolute chang s from the percentages shown by analyses would 
be simple. If there were any constituent whose absolute weight had 
remained constant, comparison of its percentages in the two specimens 
of flesh would give the desired data. I am inclined to think the pro­
tein -very nearly fulfills this condition. The statements above sllow the 
probability that some of the protein, i.e., nitrogenous material, left, the 
flesh and went into the liquids during the floating, but this quantity, 
though it may have been considerable in comparison with tbe amount 
in the liquids before dialysis, must, it would seem, have been very small 
in comparison with the amount of nitrogenous material in tile flesh. 
Of course this is only an assumption, but it seems a very probable one. 
The loss by metabolism and excretion of metabolized products in 
forty-eight hours by so inactive an animal as the osster we should 
naturally expeet to be very small indeed. Dr. Conn tells me that the 
animals live and thrive for months when their only source of nourish­
ment is from water by which they are moistened only at long intervals 
and for a few hours at a time by exceptionally high tides, circum­
stances which preclude anything more than an extremely small food 
supply and in which, consequently, the m~tabolism must be very slight. 
In brief, it seems to me that we shall probably not go far astray in 
assuming that the whole amount of nitrogen given off from the body 
during the forty-eight hours in which the dialysis is taking place must 
be very ·small indeed as compared with the amount in the body (flesh) 
of the animal. 

If, then, we assume that the amount of nitrogen remains constant 
during t1le dialyRis the decrease in percentage of nitrogen, i.e., protein, 
in the flesh during dialysis may be considered as due to the increase of 
total weight of flesh and will furnish a measure of that gain in weight. 

Thus in the body of the James River oyster the per~entages of pro­
tein before and after dialysis were, respectively, 10.63 and 8.79. That 
is to say, assuming the body to have neither gained nor lost protein 
during dialysis, 100 parts which before dialysis contained 10.63 parts 
of protein must during dialysis have increased to such a weight as to 
reduce the percentage to 8.79, and this weight must be to 100 as 8.79 to 
10.63, which would give 120.93 as the weight after dialysis of the same 
flesh which before dialysis weighed 100. Accordingly, if we take the 

• percentages found by analysis in the dialyzed flesh and multiply them 
by 1.2093, we shall have the absolute quantities of each of the several 
constituents after dialysis in the flesh which before dialysis weighed 
100, and the quantities of whose constituents are the percentages shown 
by the :malysis. Thus the 77.99 per cent. of water multiplied by 1.2093 
give 100.09, and 100.09-77.99=22.10, the absolute gain of water in the 
dialysis. As 22.10 is 28.34 per cent of 77 •. 99, the water was increased 
by 28.34 per cent of its amount by the dialysis. The table which fol­
lows gives a statement of calculations made in this manner. 
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TABU<~ 41.-Irwrease and dem·ease of weights of flesh and its ingJ'edier~ts in floating. 

[Weights after floating estimated on assumption that the weight of the proteiq remained unchanged.] 

Ingredients offiesh. 

In James River specimen: 
Water ....... · ................... . 
Water-free substance .......... . 

We]. <rhts of Estimated Gain ( +) or loss (-)Of weigbt 
'"' · ht f during floating. 

ingredients in sa::1~es~ ~nd l------:-- ----
100 grammes of of its ingre-

tlesh before dients after 
floating. floating. 

Grms. 
77.99 
22.01 

Grms. 
100.09 
20.84 

Absolute. 

Grms. 
+22.10 
- 1.17 

In percentages 
of weights be­
fore floating. 

P. ct. 
+28. 34 
- 5.32 

Total flesh................. 100. 00 120. 93 +20. 93 +20. 93 

In ~;~r~r~~~~~~~~~~~~-=......... · 1o.as 1?.63 ............... 1---····· .. ·-----
Fat .. .. . . . . . . .. .. . .. . .. .. . .. . 2. 61 2. 31 -0. 30 -11.49 
Carbohydrates, etc........... 6. 56 6. 03 -0. 53 I - 8. 08 
Mineral salts ... .... . .. .. .. .. . 2. 21 1. 87 -0. 34 -13. 57 

Total water-free substance. -22:01--20.84- ---=1.171---5.~ 

In Potomac Rivet· spec·imen: 
Water ...... . ................... . 
Water-free substance ........... . 

Total flesh ................ . 

In water-free substance: 

77.90 
22.10 

100. 00 

93.07 
20.35 

113.42 

+15.17 
- 1. 75 

+13. 42 

+19. 47 
- 7.92 

+13.42 
==========-=====!======= 

Protein . . . . . . . . . . . . . . . . . . . . . . 10. 31 10. 31 . .............................. . 
Fat .......................... 2.33 2.19 -0.14 -6.01 
Carbohydrates, etc........... 7. 29 6. 06 -1.23 -16. 87 
Mineral salts ................ _· ___ 2·~- __ _::29 __ --=~~! __ -17._~ 

Total water-free substance. 22. 10 I 20.35 -1. 75 - 7. 92 

==== ~~~~~ In ave1·age of two specimens: 
Water._.......................... 77.95 96.58 +18. G3 +23. ~0 
Water-free substance............ 22. 05 20. 59 - 1. 46 - 6. 62 

-------- ------ -----
.Total flesh ............. ~... 100.00 117.17 +17.17 +17. 28 

In water-free substance: 
Protein .................... .. 
Fat ...........•.............. 
Carbohydrates, etc ......•.... 
Mineral salts .............. .. 

Total water-free substance . 

=====~·============== ====::::::::::::======== ==============: 

10.47 
2. 47 
6. 92 
2.19 

22.05 

10.47 
2. 25 
6. 04 
1. 83 

20.59 

-0.22 -8.75 
-0.88 -12.48 
-0.36 -15.54 

-1.46 -6.62 

This computation, like that of the previous table, indicates an abso­
lute gain of water and loss of water-free substance, fats, extractives, 
and mineral salts. Here, as before, the loss of fats and extractives is 
particularly large. The fats lose but little less, and the carbohydrates, 
etc., considerably more than the mineral salts. 

The flesh of the James River specimen increased by dialysis from 100 
to 121, i.e., gained 21 per cent. in weight. The Potomac Rpecimen gained 
13.4 per cent. How these computations would compare with practical 
experience I have no means of learning exactly, since the oystermen's 
estimates include both flesh and liquids, while these apply only to the 
flesh. But, as stated beyond, the increase in weight does not appear to 
be ~nuch larger than is usual in practice . 

.As the assumption upon which these computations are made, namely, 
that the amount of protein (nitrogen) in the flesh remains constant 
during dialysis, is not absolutely correct, it will be worth while to note 
how the error must affect the calculations. 
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The factor used for computing the quantities of flesh and its constit· 
uents after dialysis was obtained by dividing the percentage of protein 
in the not-dialyzed by that in the dialyzed tlesh. In the James River 
specimen the figures were 10.63-7-8. 79=1.21 (1.2093). The percentages 
in the dialyzed specimen multfplied by this factor gave the absolute 
quantities after dialysis corresponding to 100 before dialysis. ln the 
case of the protein we have 8.79 x 1.2093=10.63, implying no change. 
If, now, the protein, instead of remaining constant during dialysis, suf­
fered loss, the correct figures for absolute gain and loss should show a 
loss of protein ; in other words, the factor, to be correct, should itself 
be smaller. ffhe smaller factor would give smaller weights of flesh and 
flesh constituents after dialysis, which would reduce the computed gain 
of flesh and of water and would make the loss of water-free substance, 
protein, fats, extractives, and ash greater. That is to say, if tbe br<ly 
lost nitrogen during dialysis the actual gain of total weight of flesh 
and the gain of water of flesh must have been less, and the loss of 
water-free substance, protein, fats, extractives, and ash must have been 
greater than the figures in the table imply. 

If, on the other hanrl, the body gained nitrogen during the dialysis 
the actual gain of total flesh and water must have been greater, and the 
actual loss of water-free substance and its constituents must have been 
less than the computations imply. It is extremely improbable that the 
oysters could materially increase their store of protein from any food 
they could get from the fresher water. The increase of protein in the 
liquids was apparently at the expense of that of the flesh, as above 
explained. On the whole, then, it seems reasonable to assume a very 
small loss of protein~ Unless, therefore, there is a decirled error in the 
assumptions made, the conclusion is unavoidable that the actual losses 
of water-free substance and of each of its ingredients could not have 
been less, and were probably somewhat more, than the figures in the 
table for absolute changes in dialysis represent. 

So far as I can learn, the change in weight of oysters in the ordinary 
process of floating is fully as large or larger than in the cases here re­
ported. According to such data as I have been able to obtain, oysters 
ordinarily increase from one-eighth to one-fifth in bulk in "floating," 
the latter proportion being common with "good, fat oysters." The 
increase in weight, which would correspond very nearly to the increase 
in volume, was computed in the above casis to be, in one ca~e, one-fifth 
(21 per cent.), and in the other, between one-seventh and one-eighth 
(13~ per cent). That the oyster absorbs the more water the salter it is, 
is fully supportf.d by all the experience of which I have accounts and 
accords entirely with what would be expected in dialysis. 

Without entering into the theory of osmose, which is abundantly dis­
cussed in the text books, or speculating as to how much of the changes 
in the flesh was due to osmose and how much to secretion, it will suf­
fice here to briefly recapitulate the results observed. 
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When the oysters, with their tissues presumably irnpregnated by the 
salts of the water in which they have lived, were pl:;tced in fresher 
water, their bodies gained water and lost not only salts· but fats and 
carbohydrates also. The gain of water and loss of salts is naturally 
explained by the outflow of the more concentrated and inflow of dilute 
solution of salts in which the dialysis consists. I find it difficult to 
explain the loss of so mueh fats and carbohydrates by metabolism and 
discharge of meta,bolized products, nor does it seem natural to suppose 
that carbohydrates and fats would be dialyzed out of the body so much 
more rapidly in the brackish water than in the salt water. These con­
siderations and the fact that mollusks excrete considerable quantities 
of gelatinous matters lead me to the conclusion expressed above, that the 
escape of fats and carbohydrates must be due largely if not entirely to 
processes independent of osmose. Of course, small quantities of fats 
and carbohydrates must have been consumed in the ordinary process of 
metabolism, but it is hard to believe that this could explain any con-
siderable part of the loss observed. • 

EFFECT OF FLOATING UPON THE COMPOSITION OF THE TOTAL 

SHELL CONTENTS OF THE OYSTERS. 

To compare the nutritive values of the oysters before and after float­
ing, the liquid as well as the solid portion of the shell contents must 
be taken into account. The foregoing statements of changes in compo­
sition in floating apply mainly to the flesh. The data suffice for only an 
approximate estimate of the changes in the liquids. The difficulty in 
the computation is the lack of exact information as to bow much of the 
liquid portion escaped in the floating. The oystermen say that the ani­
mals sometimes open their valves considerably while they are on the 
floats. This would of course give the water some opportutiity to wash 
away the liquid contents of the shells, but the figures here given seem to 
me to imply that the quantity thus removed can not be very great. 

An attempt to compute the changes in the composition of the total 
shell contents might be made by assuming the weight of the shells to 
be unaltered in the floating. 

Table 42 may be worth inserting here, though I do not regard it as 
accurate, since the shells would be apt to lose weight by the washing 
off of adhocing matters and otherwise in the handling and floating. In 
each case the protein seems to be slightly increased by the floating, but 
it is evident that we shall have to assume only a very small loss of 
weight of the shells to make the figures for the protein the same after as 
before floating. This would give, in each case, a very small loss of fats 
and extractives, a considerable loss of mineral matters, and a large gain 
of water; which is exactly what would be expected. These computa-



CHEMICAL COMPOSITION OF FOCD-FISHES. 815 

tions, therefore, tend to confirm the correctness of those of Table 41, in 
which the absolute weight of the protein of the :flt>sh was assumed to be 
unaltere<l. • 

TABLE 42.-Estimatecl changes in composition of whole specimens of oysters in floating. 

[Estimates based upon analyses and assumption that the weight of tho shells is unchanged in 
ftoating.J 

--- -
James River. Potomac River. 

--
Not floated. Floated. Not floated . Floated. 

- _ _._ 
100 parts by 100 parts by 

Constituents of specimens. weight of speci- The same speci· weight of speci- The same speci-
mens in natural men after dial· mens in natural men after dialy-
condition con· ysis is estimated condition con- sis is estimated 
tained (per an- to contain- tained (per an· to coutain-

alysis)-
~. 

alysis)-
---- -

Shell coutents· Parts by1oeight. Parts by 1oeight. Parts by weight. Parts by weight. 
Flesh .................... 9.49 11.68 8. 35 10.22 
Liquids .................. 

Refuse: 
5. 51 5. 90 7. 78 6. 50 

Shells ................... . 84.36 84.36 83.25 83.25 
Loss, etc ................ 0.64 0. 50 0. 62 ll.37 

----------------------
~ Total ................ 100. 00 102.44 I 100. 00 100.34 

=== '=::='=-==== 
In shell contents: I 

In water-free substance: 

I 
Protein .............. 1.12 1.15 1.00 1. 06 
Fat .................. 0.25 0.22 0.20 0. 20 
Carbohydrates, etc ... 0. 66 0. 66 0. 67 0. 62 
Mineral matters ..... 0. 35 0.26 

I 

0. 37 0. 24 
Total water-free sb.b-

stance ................. 2. 38 2.29 2. 24 2.12 
Water .................. . 12.62 15.29 13.89 14.60 

15.00-- -l7. 58-- ,---16~------
Total shell contents .. 16.72 

~' 

The practice of :floating oysterH before putting them on the market is 
very general, and I am told that many retail dealers also add water to 
the oysters before delivering them to their customers, finding that their 
bulk and plumpness are thereby increased. A more detailed experi­
mental study of the changes which take place in these operations would 
be of no little practical value. Meanwhile it is safe to say that in the 
:floating the oysters take up water and lose. small quantities of their 
fats and carbohydrates and a large proportion of their mineral salts. 
To compensate for this loss of nutritive material, there is, generally 
speaking, an improvement in the flavor. That is to say, the oysters 
as taken from the salt water, are rather salt to the taste~ and many 
people prefer the :flavor after they have been freshened in the :floating. 
The removal of part of the salts also appears to improve the keeping 
quality of the oysters. 
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5. EUROPEAN ANALYSES OF MOLLUSKS AND CRUSTACEANS . . 
The following table, translated from Konig (Konig, Nahrungsmittel, 

I Band, S. 219), contains all the detailed analyses of European mollusks 
and crustaceans which have come to my notice in forms desirable for 
quotation here : 

TABLE 43.-European analyses of rnollusks and crustaceans, front Konig: 

In flesh. 

r· "' f.<~ Jl ., "" Specimens. -~~ ctl 0 • f.< 
~"' .-_,. 
o X ?:!C) 

~ il~ ·;p 0 Jl ~~ .p ,.0 ,:i dS ~b£ f.< 

~ 
<:'$ ctl ~ p.; ~ Q 

1---
Oyster (Ostrea edulis): 

Flesh ..•.•..••••• ------·--··--· 80.38 13.31 1. 51 4. 80 
Liquids ..•.....•... ·----- ...... 95.75 . 54 ........... 3. 72 

Shell contents .................. 89.69 4.95 . 37 2. 62 1 2.37 
Flesh (Ostend) ~ ~ . .. -............. 82.113 . 8. 25 1. 77 6.16 1. 79 

Mu&Ael (Mytilus edulis): 
Cooked flesh ................ . . . 75.74 15.62 2. 42 6. 22 

Clam (Mactra solida) ....•••...•.... 70.76 15.56 1. 90 11. 78 
Snail (Helix): 

Cookerl flesh ................... 76.17 15.62 . 95 7. 26 
LobAter (Homarn~; vulgaris): 

Uncooked flesh ................. 76.61 18.31 1.17 3. 91 
"IIlner, white mass" .......•... 84.31 l I. 69 1. 44 2. 56 
Eggs ...... . .................... 

62. 98 21. o• r·· 23 
7. 73 

Flesh preserved in salt water ... 77. 49 19. 09 • 97 . 50 1 1.95 
River crawfish (Astacusfluviatilis): 

Salted 1lesh ..................... 72. 7 4 1 13. 63 . 36 . 21 113.06 

*Substances .Alimentaire, Paris, 1865, p. 488. 
t Original contribution. 
t Repertorium of .Analyt. Chern., 1882, S.l61. 

-. 

In water-free sub-
stance. 

. 
Analyst. 

d .s cP 
b~ 

cP 0 
¢ -+-ol b 
f.< ctl z p.; ~ 

-------

67.83 7. 70 10.85 
}Payen.* 12.71 .. --- ~ . 2. 03 

48.01 3. 59 7. 68 {Konig. t 
Krauch. 

45.91 9. 84 7. 34 Stutzer.j 

64.39 9. 98 10.30 l 53.22 6. 50 8. 52 

I 65.55 3. 99 14.88 )-Payen.* 
78. 2i 5. 00 12.52 I 74.51 9.18 11.92 
5~. 89 22.23 9.10 J 
84.81 4. 31 13.57 Konig.t 

50.00 1. 32 8.00 Konig.t 



PART II. 

NUTRITIVE VALUES OF FOOD- FISHES, MOLLUSKS, AND 
CRUSTACEANS. 

1. INTRODUCTION; EXPLANATIONS. 

For those who are not familiar with the newer teachings of chemistry 
and physiology and their application in judging of the nutritive values 
of the .fishes and invertebrates of which analyses are given in detail in 
Part I and recapitulated in the pages beyond, a few words of explana­
tion of some of the later results of experimental inquiry regarding 
foods and their uses in nutrition may not be entirely out of place here. 
The statements which follow are in part condensed from articles by the 
writer in the Report of the Oyster Investigation and Shellfish Commis­
sion of New York, for 1887, by E. G. Blackford, commissioner, and in 
the National Medical Dictionary, edited by Dr. J. S. Billings, U.S. A. 

If the reader will take the pains to notice the next piece of beef that 
he has to carve for dinner, he will, of course, notice first of all that, 
along with the meat which is good to eat, there is more or less bone, 
which, except jn so far as it may be used for soup, is of no value for 
food. The beef, then, may be regarded as consisting of edible portion 
and refuse. The same is true of .fish. In eggs there is a correspond· 
ing distinction between shells and the so-called "meat," and oysters 
and other shellfish in like manner include the shells, which are simply 
refuse, and the shell contents which make up the edible portion. The 
inside of the potato aud the wheat flour are the ediblE:' portion, and the 
skin and bran are refuse of potatoes and wheat. 

If we take the beef and separate the meat from the bone, cut it into 
.fine particles and keep it for a long time in a hot oven it will be grad­
ually dried, that is to say the water will be driven out of it and the so­
called nutritive substance will remain. In the same way the flesh of 
.fish, oysters, milk, eggs, potatoes, and flour are found to consist of 
water and nutritive material. In estimating the values of these differ­
ent materials for food we leave the refuse and the water outofaccount 
and consider only the nutritive iugredients. 

We may take a piece of beef, and after cutting out the bone and drying 
the meat put the latter in the fire and burn it. Nearly all will be con­
sumed, but a portion will remain as ashes. An operation of this sort is 

H. M is. 27 4--52 ~17 
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regularly carried on in the chemical laboratory in the analysis of meat 
and other food materials. Portions are dried with proper apparatus, 
and the percentages of water and water-free substances are determined; 
other portions are burned, and the percentages of ash are found out. 
If we weigh the whole meat, bone and all, to start with, and afterwards 
weigh bone and other refuse and the meat, we can easily calculate the 
percentages of refuse and edible portion. If we then determine the 
percentages of water, water-free substance, and ash in the meat, we 
have made a fair start in the analysis for determining the food value. 

·The water. free substance contains all of the nutritive materials, or 
nutrients, but the analysis thus far bas told only the percentage of ash, 
or mineral matters. The proportions of the other ingredients must be 
found out before we can judge exactly of the food value. 

The meat consists of lean and fat. Part of the fat is in large lumps, 
which can be easily separated from the lean. Indeed we often cut out 
the fat of the meat which is served on our plates at the table, and reject 
it instead of eating it. But a portion of the fat is in very fine particles 
diffused throughout the lean. l\fucb of this finely divided fat is in par­
ticles so small as to be invisible to the naked eye, but it is possible to 
separate them very completely from the lean by processes of analysis 
common in the laboratory. After the water and the fat have been 
removed from the lean meat the material which remains will contain a 
little miueral matter, which would be left as ash if it were burned; the 
rest consists of so-called protein compounds. The protein is the chief 
nutritive constituent of fish and eggs, as well as of lean meat. It occurs 
also in milk and in vegetable foods, sucp. as wheat, corn, potatoes, etc. 

Fat is familiar to us in meat, from which we get it in the form of tal­
low and lard; in milk, from which it is obtained as butter; in the v~rious 
oils, such as olive oil, cotton-seed oil, and the oils of wheat and corn. 
Larger or smaller proportions of fat are found in most food materials. 

Potatoes, wheat, and corn contain large proportions of starch. Sugar 
cane and sorgh urn are rich in sugar. Starch and sugar are very similar 
in chemical composition, and are called carbohydrates. Other carbo­
hydrates are found in animals and plants; such as inosite, or "muscle 
sugar," in muscle; and glycogen, or "'liver sugar," in the liver. 

The mineral matter, or ash, which is left behind when animal or 
vegetable matter is burned, consists of a variety of chemical com­
pounds commonly called salts, and including ' phosphates, sulphates, 
and chlorides of the metals calcium, magnesium, potassium, and sodium. 
Calcium phosphate, or phosphate of lime, is the chief mineral con­
stituent of bone. Common salt is chloride of sodium. 

The number of the different chemical compounds in our animal and 
vegetable food materials is very large, but leaving water out of ac­
count, it is customary to divide the rest into the classes of which we 
have spoken, to wit, protein, fats, carbohydrates, and mineral mat­
ters, and to look upon these as the nutritive ingredients, or nutrients 
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of food. The proportions of these ingredient.::; are determined by the 
somewhat complicated methods of chemical analysis followed in tho· 
laboratory, but our everyday handling ~f food materials often involver~ 
processes, though crude ones, of analysis. 

We let milk stand; the globules of fat rise in cream, still miuglcn, 
however, with water, protein, carbohydrates, and mineral salts. To 
separate the other ingredients from the fat the cream is churned. The 
more perfect this separation-i. e., the more accurate the analysis-the 
more wholesome will be the butter. Put a little rennet in the skimmed 
milk, and the caseiu, called in chemical language an albuminoid or 
protein compound, will be curdled, and may be freed from the bulk 
of the water, sugar, and other ingredients by the cheese press, as is 
done in making cheese. To separate mi,lk-sugar, a carbohydrate, from 
the whey is a simple matter. One may see it done by the Swiss shep­
herds in their Alpine huts. But farmers find. it more profitable to put 
it in the pig-pen, the occupants of which are endowed with the happy 
faculty of transforming sugar, starch, and other carbohydrates of their 
food into the fat ofpork. 

The New England boy who on cold winter mornings goes to the barn 
to feed the cattle and solaces himself by taking grain from the wheat bin 
and. chewing it iuto what he calls "wheat gum" makes, unknowingly, 
a rough sort of analysis of the wheat. ~ith the crushing of the grain 
and the action of the saliva in his mouth the starch, sugar, and other 
carbohydrates are separated. Someofthefat-i. e., oil-is also removed, 
and finds its way with the carbohydrates into the stomach. The tena­
cious gluten, wltich contains the albuminoids or protein and consti­
tutes what he calls gum, is left. vVhen, in the natural order of events, 
the cows are cared for and the gum is swallowed, its albuminoids enter 
upon a round of trallsformation in the boy's body, in the course of 
which they are changed to other forms of protein, such as albumen of 
blood or myosin of muscle, or are converted into fat, or are consumed 
with the oil and sugar and starch to yield heat to keep his body warm 
and give him muscular strength for his work or play. 

There is, unfortunately, a little confusion of terms in the usages of 
different writer~ on these subjects. Thus the words protein, proteids, 
and albumi.noids are all applied to what we have here called the protein 
compounds. The term albuminoid, albumen-like, comes from albumen, 
which is best known in the form of white of eggs, a typical albuminoid 
compound. The term proteids is applied by some writers to albumin­
oids and by others to very different classes of materials. The fats are 
sometimes spoken of as hydrocarbons, but this use of the latter term is 
very incorrect. 

These different classes of nutrients in food, to wit, protein, fats, carbo­
hydrates, and mineral matters have different uses in nutrition. Muscle, 
tendon, and bone are formed from the protein compounds. These are 
sometimes called tlesh-formers, because they make flesh. Their chief use 
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in the body is to make blood, and to build up the muscle, tendon, bone, 
and other tissues which constitute the framework of the body and 
repair them, as they are being continually worn out by use. Brain and 
nerve are also formed to a considerable extent from the protein com­
pounds of the food. The protein of the food is also formed into fat in 
the bodJT, and serves as fuel to supply it with heat and muscle energy. 
The fats of the food are stored as fat in the body, and may be trans­
formed into carbohydrates, but their chief use is for fuel. The carbo­
ltydrates are transformed into fat in the body, and may be stored as body 
fat, but their chief use is for fuel. The mineral matters make bone and 
have various otber uses in the body. 

When we eat meat, its protein serves to make blood, bone, muscle, 
tendon, brain, and uerve. We can also use it to make fat, and it is con­
snmed-i. e., burned as fuel to yield its heat to keep our bodies warm 
and give muscular strength for work. The fat of the meat can not do 
the work of the protein in forming muscle, tendon, and the 1ike, but is 
mn~h more valuable than protein for fuel. Bread supplies us with pro­
tein and fat, and also with carbohydrates in the form of starch, dex­
trin, and sugar. The protein and fats serve the same pnrpo~es as those 
of meat. The carbohydrates which make up the bulk of the nutritive 
material of bread and potatoes, and of which only minutest quautities 
occur in meat, are valuable chiefly as fuel, though they also yield fat. 

To recapitulate: The nutritive material of very lean meat and the 
leaner kinds of fish consists almost entirely of protein. Tallow, lard, 
oils, and butter are fats. Sugar and starch are carbohydrates. All the 
dift~reut food materials contain mineral matters. Animal foods supply 
chiefly protein and fats. l\Iost vegetable foods contain but little of these, 
their nutrients being chiefly carbohydrates. Beans, pease, and other 
leguminous plants, however, supply considerable quantities of protein. 
Milk differs from most other animal foods in that it.has large quantities 
of a carbohydrate, ''milk-sugar." Oysters approach milk in composition. 

For nourishment we need all of the different classes of nutrients and 
in proper proportions. Thus a da,y7s food for an average man doing 
moderately hard muscular work may appropriately supply, on the 
average, about 4~ ounces of protein, the same quantity of fats, and 16 
ounces of carbobydrates. 

The cheapest food is that which supplies the most nutritive material 
for the least money ; the most economical food is that which is cheap­
est and best adapted to the wants of the user. 

From the standpoint of their uses in the nutrition of man, the con­
stituents of ordinary foods may be succinctly classified as follows: 

Edible substance, as the flesh of meats and fish, the shell contents of 
oysters, wheat flour. 

Refuse, as bones of meat and fish, the shells of oysters, bran of 
wheat. 

/ 
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The edible substance consists of (1) water, (2) nutritive substance 
or nutrients. · 

The water, refuse, and the salt of salted meat and :fish are called non­
nutrients. The water contained in foods and beverages has the same 
composition and properties as other water; it is, of course, indispensa­
ble for nourishment, but it is not a nutrient in the sense in which it is 
here used. In comparing the values of different food materials for 
nourishment, the refuse aud water are left out of account. 

PRINCIPAL NUTRIEN'rS OF FOOD. 

Protein: 
Albuminoids: e. g., albumen of egg, myosin of 

muscle (lean of meat), casein of milk, gluten 
of wheat. 

Gelatinoids: e. g., ossein of bone, collagen of ten­
dons (which yielded gelatin). 

Fats: e. g., fats of meat, butter, olive oil, oil of maize 
and wheat. 

Carbohydrates: e. g., starch,_ sugar, cellulose (woody 
fiber). 

Mineral matters or ash: e. g., calcium, potassium, and 
sodium, phosphates and chlorides. 

WAYS IN WHICH THE NUTRIENTS ARE USED IN THE BODY. 

The protein of food 
forms the (nitrogenous) basis of blood, muscle, con­

nective tissue, etc., 
is transformed into fats and carbohydrates, 
is commmed for fuel. 

The fats ol food 
are stored as fat, 
are consumed for fuel. 

The carbohydrates of food 
are transformed into fat, 
are consumed for fuel. 

POTENTIAL ENERGY OF FOOD. 

In b~ing consumed for fuel, the nutrients yield energy in the forms of 
heat, which keeps the body warm, and muscuhtr energy, strength for 
work. The quantities of energy which diil'ereut food materials are 
capable of yielding are determined by experiments with the respirative 
apparatus and the calorimeter. In their use as fuel in the body the 
nutrients appear to replace one another in proportion to their potential 
energy as indicated by their heats of combustion. This energy, which 
is accordingly taken as the measure of their fuel value, is estimated in 
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calories. The calorie is the beat which would raise a kilogramme of 
water 1° C. (or 1 pound of water about 40 Fahr.). A foot-ton is the 
energ,y (power) which would lift 1 ton 1 foot. One calorie corresponds 
to 1.53 foot-tons. A gramme of protein or a gramme of carbohydrates 
is assumed to yield 4.1, and a gramme of fats 9.3 calories. A given 
weight of fats is thus taken to be equivalent, in fuel value, on the aver­
age, to a· little over twice the same weight of protein or carbohydrates. 
The :figures for potential energy in Table I are calculated for each food 
material by multiplying the number of grammes of protein and of 
carbohydrates in 1 pound (1 pound equals 453.6 grammes) by 4.1, and 
the nu!nber of grammes of fat by 9.3, and taking the sum of these three 
products as the number of calories of potential energy in a pound of 
the material.* 

I have not applied these methods of calculation to shellfish in this 
article, because the nature of the compounds which make up their 
nutritive ingredients is not fully understood, and it is not certain that 
what we call protein, fats, and carbohydrates in them have the same fuel 
value as in meats, fish, etc. For the same reason I have not attempted 
detailed estimates of the pecuniary economy of shellfish as compared 
with other food materials.t 

The result of analyses of food material can be stated in a variety of 
ways. That followed in Tables I and III, beyond, may be explained 
by an example. 

The flesh or edible portion of a specimen of beef sirloin, of medium 
fatness, was analyzed and found to contain, approximately-water, 60 
percent.; protein, 19 per cent.; fats, 20 per cent.; mineral matters, 1 per 
cent. These, then, are the percentages of water and nt~trients in the 
edible portion of the meat. But when we buy our sirloin steak or roast 
by the pound, as we ordinarily do, we get not only the flesh, the edible / 
substance, but with it more or less bone, sinew, a,nd other refuse m::ttter. 
This specimen contained about one-fourth, or 25 per cent., of bone, and 
three-fourths, or 75 per cent., of flesh. If, then, we are to consider the 
composition of the meat as we buy it, we must take the refuse matters 
into account. The proportions of the several ingredients in both the 
edible portion and the whole piece above referred to may be stated thus: 

Constituents. 

Refuse, bonos, etc ................. .. .......... . ............................. -. 
Water ................. . . . . . ....................... . ......................... . 
Protein .......... . ......... . .............. . ..... ............................ . 
Fat .......................................................................... . 
Mineral matters ............................................................. . 

In flesh, 
edible 

portion. 

Per cent. 
None. 

60 
19 
20 
1 

In meat 
as bought, 
including 

r efuse. 

Per cent. 
25 
45 
14.i 
15 

Total . . • . . . . • • • • . • • . . • . . . • . . • • . . . • • • . . • . • . . . . • • • . . . . . . . . . • . . . . . . . . . . . . . . 100 100 

"See "The Potential Energy of Food," in the Century Magazine for July, 1887. 
t See article on" Pecuniary Economy of Food," in the Century Magazine for Jan­

uary, 1888. 
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This very imperfe~t analysis may be stated in the following form, as 
is done in the tables beyond :t 

Constituents of sample of beef, sirloin (medium fatness). 

In edible portion, i. e., flesh freed from bone and other refuse: Per cent. 
Water ....................................................................................... 60 
Protein ...................................................................................... 19 
l!'ats ...................... . :.... ...... .... .. ...... ...... ...... .... . . ... . . . . . . .. . . .... .. ...... 20 
Mineral matters ...... .. .. . . .. . . .. . . . . ....... ... .... .. .. . . . ..... . .. . .... ....... ... . ... ...... 1 

In meat as purchased (including both edible portion and refuse): 
Refuse, bones, etc :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . 25 
Edible portion: 

Water................................................................................... 45 
Protein ................................................................................. 14.3 
Fats..................................................................................... 15 
Mineral matters .... ;.................................................................... 0. 7 

Tabler, herewith, gives the composition of a number of animal foods, 
mostly from analyses undertaken in connection with the investigation 
described in Part I of this monograph, as stated in the introduction. 
It is only a short time since analyses of American meats, fish, etc., have 
been undertaken in any considerable number, and those as yet accom­
plished are far from sufficient for a complete survey of the subject. 
Indeed, the work already done can be regarded only as a beginning. 
Still, the figures will give a tolerably fair idea of the average composi­
tion of the articles named : 

TABLE I.-Percentages of nzJ-trients (nutritive ingredients), tvate1·, etc., and esfirnated poten­
tial energy (fuel value) in specimens of food mate1·ials. 

Food materials. 

Refuse: 
bones, 
skin, 

shells, Water. 
eLc. Total. 

---------1--------
Animal foods as pur­

chased, including edible 
portion and refuse: 

Beef, side* ........... . 
Beef, round* ......... . 
Beef, neck* ......... .. 
Beef, sirloin • ......... . 
Bf'ef, flank* ........ .. 
Mutton, Aide* ........ . 
Mutton, le~ * ......... . 
:Mutton, shoulder* ... . 
Mutton, loin (chops)*. 
Smoked ham ........ .. 
Pork, very fat ..•...•.. 
Chickent ........... .. 
Turkey .............. . 
Flounder, whole .... .. 
Haddock, dressed ..•.. 
Bluefish, d rrs!led ..... . 
Brook trout, whole .. 
Codfish, dresr-cd ..... . 
Whitefish, whole ..... . 
Shad, whole ......... .. 
Turbot, whole ....... . 

Per ct. 
19.7 
10.0 
19.9 
25.0 
11.7 
20.0 
18.4 
16.8 
16.3 
14.0 
10.4 
41.6 
35.4 
6tl. 8 
51.0 
48.6 
48.1 
211.9 
53.5 
50.1 
47.7 

Per ct. 
44.0 
60.0 
49.6 
45.0 
24-.2 
42.9 
50.4 
48.7 
41.3 
36.3 

9. 5 
42.2 
42.8 
27.2 
40.0 
40.3 
40.4 
58.5 
32.5 
35.2 l 
37.3 

Per ct. 
36.3 
30.0 
30.5 
30.0 
64.1 
37.1 
31.2 
34.5 
42.4 
4-9.7 
80.1 
16.2 
21.8 
6.0 
!). 0 

11.1 
11.5 
11.11 
14.0 
14.7 
15.0 

*From well-fattened animals. 

Edible portion. 

Nutrients. 
Potential 

C one pound 
p t · F t arbo- Mineral f h 

I 

ener~y in 

ro em. a s. !Jy~rates. matters. ~at~~fal. 

I 
Per cent. Per cent. Per cent. Per cent. 

13.8 

20.7 1 15.4 
15.0 
10.6 
13.2 
15.0 
15.0 
12.5 
14.6 
2.8 

14.2 
15.4 

5. 2 
8. 2 
9.8 
9. 8 

10.6 
10.3 

9. 2 
6.8 

21.7 
8.1 

14.3 
14.3 
52.!) 
23.2 
15.5 
18.7 
29.3 
34.2 
76.5 
1.2 
5. 6 
0.3 
0.2 

·•·••• ---· 0. 8 
.......... 1.2 
.... ...... 0. 8 
...••..••. 0. 7 
.......... 0 6 
.••.•. ···- 0. 7 
....•• •••. 0. 7 
··•·•• •••. 0. 8 
•••••••••. 0. G 
······- ... 0. 9 
.......... 0.8 
...•.. ..•. 0.8 
.......... 0. 8 
.••••. •••. 0. 5 
.......... 0.6 

0. Q., 1 ........ .. 
1.1 ......• --. 
0. 2 -····· .•.. 
3. 0 .••••..•.. 
4. 8 .••••. ---

o. 7 
0. G 
0. 8 
0. 7 
0. 7 
0. 7 7.5 ...... - .. . 

tRather lean. 

Calorie;. 
1, 170 

725 
890 
885 

2,430 
1, 225 

935 
1, 070 
1, 4-70 
], 715 
3, 280 

315 
525 
110 
160 
210 
230 
205 
320 
375 
445 

tThe tables contain also columns for carbohydrates, etc., which occur in milk and 
in some shellfish, but are not found in or(linary meats in sufficient amount to warrant 
their presence in such tables as these. 
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TABLE I.-Percentages of nutrients ( nntritive ing1·edients ), wate1·, etc., and estimated poten· 
tixl energy (fuel valne) in specimens of food materials-Continued. 

Food materials. 

Refuse: 
bones, 
skin, 

shells, 
etc. 

Water. 
Total. Protein. 

Edible portion. 

Nutrients. 

Fats. 

Potential 
energy in 

Carbo- Mineral ono~ Pe~~~d 
hydrates. matt.ers. material. 

-----------1--- ----------- ---- ------- ----
Animal foods as pur-

chased, including Edible 
portion and refuse: Per ct. Per ct. Per ct. Per cent. Per cent. Per cent. Per cent. Calories. 

675 
265 

Mackerel, fat, whole _. 
Mackerel, lean, whole. 
Mack6rel, aver a g e , 

33. 8 42. 4 23. 8 12. 1 10. 7 .. -....... 1. 0 
38. 3 48. 5 13. 2 11. 2 1. 4 -......... 0. 6 

whole .............. . 
Halibut, dressed ..... . 
Salmon, whole 
Eel .................. . 
Salt codfish .. _ .... __ .. 
Smoked herring ..... . 
Salt mackereL .••..... 
Canned salmon . - -.. - -
Canned sardines----·-
Lobsters ........ -.... -
Oysters in shell ...... . 
Hens' eggs ..........•. 

Animal foods, edible por-
tion: 

44.6 
17.7 
35.3 
36.0 
42.1 
50.9 
40.4 
4. 9 
5.0 

62.1 
82.3 
13.7 

Beef, side* ................... . 
Beef, round* __ ............... . 
Beef, sil'loin* ......... . 
Mutton, side* ................ . 
Mutton, lei!:* .......... _ ...... . 
Mutton, loin (chops)* ........ . 
Flounder ............ . 
Codfish_ ...... _ .............. . 
Mackerel, fat _ ....... . 
Mackerel, lean_ ...... . 
Mackerel, average .... 

1 

...... .. 
Salmon ...................... . 
Oysters, fat .........•.......•. 
Oysters, lean ...... . .......... . 
Oysters, average .......... _ .. _ 
Hens' eggs ... : ............... . 
Cows' milk ................ . 

Do ..•....••..•.... .. ...••. 
Cheese, whole milk ... 
Cheese, skimmed milk_ 
Butter ............... .. ...... . 
Oleomargarine ....... . 
Lard ...... _ .. _ .. __ .. .. 

Vegetable foods: 
Wheat bread ................. _ 
Wheat flour ....... _ .. . 
Graham flour ................ . 
Rye flonr ..•.•........ 
Buckwheat flour .... .. 
Beans ...... -... - .. -....... -.. . 
OatmeaL __ ..... . . . . .. . . .. __ .. . 
Corn (maize) meal ........... . 
Rice ................. . 

~~~:r~~;i: ::::::::~: :: 10. o 
Potatoes ..................... . 
Sweet potatoes ....... _ ..... .. 
Turnips ...... _ . . . . . . . . ...... . 
Carrots ..................... .. 
Cabbage ............. . 
Melons ............... . 
Apples ...........•............ 
Pears...... ····- .. . 
Bananas . . . . . • . . . . . . . . . ...... . 

Beverages: 
Lager beer ................... . 
Porter and ale .........•••.... 
Rhine wine, white ..•......... 
Rhine wine, red . ............ .. 
French wine, claret _ .. 
Sherry wine . .. . . .. .. . . _ ...... 

40.4 
61.!) 
40.6 

I 
33.8 
40.3 
19.2 
28.1 
59.3 
53.6 
31. o I 
15.4 
63.1 

54.7 
66.7 
60.0 
45.9 
fil. 8 
49.3 
84.2 
82.6 
64.0 
78.7 
71.6 
63.6 
81.7 
90.9 
87.1 
73.1 
87.4 
9C. 7 
31.2 
41.3 
10.0 
10.0 

1. 0 

32.7 
11.6 
13.0 
13.1 
13.5 
13.7 

7. 7 
14.5 
12.4 

2. 2 
68.0 
75.5 
75.8 
91.2 
87.9 
90.0 
95.2 
84.8 
83.0 
73.1 

90 3 
88.1 
86.3 
86.9 
88.3 
79.5 

15.0 
20.4 
24.1 
30.2 
17.6 
29.9 
31.5 
35.8 
41.4 

6. 9 
2. 3 

23.2 

45. 3 
33.3 
40.0 i 
54.1 
38.2 
50.7 
15.'8 
17.4 
36.0 
21.3 
28.4 
36.4 
18.3 
9.1 

12.9 
26.9 
12.6 

9. 3 
68.8 
58.7 
90.0 
90.0 
99.0 

67.3 
88.4 
87.0 
86.9 
86.5 
86.3 
92.3 
85.5 
87.6 
97.8 
22.0 
24.5 
24.2 

8. 8 
12.1 
10.0 
4.8 

15.2 
17.0 
26.9 

10.0 
15.1 
14.3 8. 6 
16.0 
20.2 
14.7 
19.3 
24.0 
5.5 
1.1 

11.8 

17.2 
23.0 
20.0 
u. 7 
18.3 
15.0 
13.8 
15.8 
18.2 
18.1 

18.81 21.6 
8.0 
4. 2 
6. 0 

13.7 
3.4 
3.1 

27.1 
38.4 
1.0 
0.6 

8. !l 
11.1 
11.7 
6. 7 
6.5 

23.2 
15.1 
9.1 
7.4 
0.3 
1.8 
2. 0 
1. 5 
1.0 
1.0 
1. 9 
1.1 
0. 4 
0. 4 
1.9 

0.4 
0. 6 

4.3 
4. 4 
8.8 

21.0 
0. 4 
8. 8 

15.1 
15.3 
12. 1 

0. 7 
0. 2 

10.2 

27.1 
9. 0 

19.0 
38.7 
19.0 
35.0 

0. 7 
0.4 

16.3 
2. 2 
8. 2 

IS.! 
1.7 
o. 6 
1.2 

11.7 
3. 7 
0. 7 

35.5 

0.1 
0. 6 
0.4 

0. 7 
0. 9 
1.0 
0. 6 
]. 2 
0. 9 
1.7 
1.2 
5. 3 
0. 6 
0. 4 
0. 8 

.......... 1.0 

.......... 1.3 
-····· -··· 1. 0 
.......... 0.7 
·········- 0. 9 
.•••••.••. 0. 7 
-··· .. -... 1. 3 
... . . . . . • . 1. 2 
.. -.-.--.- 1. 5 
-·........ 1. 0 
..•... --.- 1. 4 
... ----... 1. 4 

6. 7 1. 9 
1. 8 2. 5 
3. 7 2. 0 
0. 5 1. 0 
4. 8 0. 7 
4. 8 0. 7 
2. 3 3. 9 

6. 8 
85.0 
8<!. 5 
99.0 

1.9 
1.1 
1.7 
6. 7 
1.3 
2.1 
7. 1 
3. 8 
0. 4 

] __ __!:!__ H 
55.5 1. 0 

0. 2 
0. 2 
0. 4 
0. 2 
11.2 
0. 2 
0.6 

0. 6 
A.lcobol. 

2. 0 
5.1 
9. 3 
8.1 1 

1~: ~ I 

75.6 0. 6 
71. 8 1. 8 
78.7 0. 7 
77.6 1. 1 
57.4 3. 6 
68.1 2. 0 
71. 0 1. 6 
79.4 0. 4 I 

96.7 0. 8 
19.1 I 0. 9 21. 3 1. 0 
21.1 :!.. 2 

6. 9 0. 7 
10.1 0. 8 

6. 2 1. 2 
2. 5 0. 6 

14. 3 0. 5 
16. 3 0. 3 
23. 3 1.1 

5. 8 
6. 8 
2. 3 
3. 0 
2. 3 
3. 2 

0. 2 
0. 4 
0. 2 
0. 3 
o. 2 
0. 3 

365 
465 
635 

1, 045 
315 
745 
910 

1, 005 
955 
135 
40 

655 

1, 465 
805 

1, 175 
1, 905 
1,140 
1, 755 

285 
310 

1, 025 
430 
695 
965 
345 
135 
230 
760 
310 
175 

2, 045 
1,165 
3, 615 
3, 585 
4,180 

1, 280 
1, 660 
1, 625 
1, 620 
1, 620 
1, 585 
1, 845 
1, 650 
1, 630 
1, 800 

395 
440 
435 
155 
215 
170 
90 

275 
310 
495 

*From well-fattened animals. t A.s purchased, including refuse, skiu, etc. 
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DIGESTIBILITY OF FOODS. 

Table II epitomizes the results of 8ome sixty experiments, mostly 
with men but a few with children ... in which the proportions of the 
ingredients of food materials actually digested have been found by 
comparison of amounts and composition of the food eaten with those 
of the undigested excreta. Table III is computed by applying the data 
obtained by these experiments to some of those for the composition of 
food materials in Table I. 

TABLE H.-Digestibility of nutrients of food 1naterials. 

.Food materials. 

Of the total amounts of protein, fats, and 
carbohydrates, the following percentages 
were digested: 

Protein. Fats. Carbohydrate~. 

----------------------------------------J------------1--------I·-- -------
Meats and fish . .. • . . • . . • . • . .. . • .. . . . . . . . .. .. . . . .. .. .. . . . . Practically alL 
E~~:gs _ ........................................................ do.--· .. --. 
Milk-··-··-·--··--···--····-----···--···--··--···--···--- 88to100 
Butter ................................................................... . 
Oleomargarine ......................................................... .. 
Wheat bread ......... -. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . 81 to 100 
Corn (maize) meal...... .. . . .. . .. .. . .. .. .. .. . .. . .. .. .. . . .. 89 
Rice ........................•...... - .......... -........... 84 
Pease..................................................... 86 
Potatoes ........................................... ·----- 74 
Beets..................................................... 72 

79 to 92 
96 

93 to 98 
9R 
96 
1 
7 
1 

' 1 

99 
97 
99 
96 
92 
82 

TABLE IlL-Proportions of nntrients digested and not digested from .foocl rnatm·ials by 
healthy ·men. 

Food materials. c:i 
:0 
~ 
Q) 
bl) 

A 

P.ct. 
Beef, rouncl . .. . • . . . . . • . . . .. . . . . 23. 0 
Beef, sirloin .. .. • . .. .. .. . . .. .. .. 20. 0 
Pork, very fat.................. 3. 0 
Haddock ....................... 17.1 
Mackerel ...................... 18.8 
Hens' ef.!gs ..................... 13.4 
Cows' milk..................... 3.4 
Cheese, whole milk ............. 27.1 
Butter .......................... 1.0 
Oleomargarine _ .. . . .. .. .. . . . .. . 0. 4 
Suf.!ar ............ ··--·-·--··--· 0.3 
\Yheat floury very fine ....... __ 7. 6 
"Wheat flour, medium . . . . . . . . . . 9. 5 
Wheatftonrcoarse,wholewheat 8. 2 
Wheat bread, average .. . .. .. .. 7. 7 
Black bread.................... 4. 5 
Pease .......................... 19.7 
Corn (maize) meal.............. 7. 9 
Rice........................... 6.2 
Potatoes....................... 1. 5 
Turnivs...... .... .. ...... .••... 0. 7 

Protein. 

I 
I 

.0 

I 

~ 
<1J 
b.t ..; ;s 

I ~ 0 p ~ 

P.ct. ,P.ct. 
0. 0 23.0 
0. 0 20. 0 
0. 0 3. 0 
0. 0 17.1 
0. 0 18. 8 
0. 0 13. 4 
0. 0 3.4 
0. 0 27.1 

1. 0 
0. 4 
0. 3 

1. 3 8. 9 
2.1 11.6 
2. 7 10.9 
1. 2 8. 9 
1. 6 6. 1 

~j 12~: ~ 
1. 2 7. 4 
o. 5 2.0 
o. 3 1. 0 

Fats. 

.0 
.0 ~ ~ Q) 

b.t 
~ Q) ;a 

b1 ~ 0 A p E-i 

P.ct. P.ct. P.ct. 
8.1 0.!) 9. 0 

17.1 1. 9 19.0 
74.5 6. 0 80.5 

0. 3 0. 3 
7.4 0. 8 8. 2 
9. 4 2.4 11.8 
3. 6 0.1 I 3. 7 

34.6 0.!) 35.5 
85.8 1.7 87.5 
83.9 3.5 87.2 

1. 0 ...... 1. 0 
0.8 ...... 0.8 
1. 8 ------ 1. 8 

-~: ~-1: ::::: --~~ ~-
l.R ...... 1.8 
3. g 

1 

.. __ .. 3. 8 
0. 4 ...... 0. 4 
0. 2 . ---.. o. 2 
0. 2 ------ 0.2 

Carbo hydrate8. 

cD 

~ 
Q) 
bl) 
;s 
:::; 
p 

. ct. P.ct. P 
0. 0 0. 0 
0. 0 

0. 0 
0. 0 
0. 7 
4. 8 
2. 3 
0. 5 
0. 0 

96.7 
74.4 
70.4 
66.4 
54.9 
43.3 
55.7 
68.7 
78.7 
19.7 
5.6 

o. 0 
........ 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 

....... 
--·-· 
0.0 
0. 8 
1.8 
5.3 
0.6 
5. 3 
2. 1 
2.3 
0. 7 
1.6 
1. 3 

.....; 

.;g 
0 

E-i 
----
P. ct. 

.. ~~ ~-1 
0. 0 
0. 0 
0. 7 
4.8 
2. 3 
o. 5 I 
0. 0 

96.7 
75.2 
72.2 
71.7 
55.5 
48.6 
fi7. 8 
7l. 0 
79.4 
21.3 

6. 9 

E 
Q) 

~ 
s 
~ ~ t <lJ 

d ~ 
~ ~ 

---- ----
P.ct. P.ct. 

1.3 66.7 
1.0 60.0 
6. 5 10.0 
1.2 81.4 
1. 4 71.6 
1.0 73.1 
0. 7 87.4 
3.9 31. J 
2. 0 9. 0 
2.1 10.3 
0.8 2. 2 
0. 3 14.6 
0. 4 15.0 
1. 2 14.4 
1. 0 32.7 
1.5 43.8 
2. 5 15.0 
]. 6 14.5 
0. 4 12.4 
1. 0 75.5 
0. 7 91.2 
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STANDARDS FOR D.A.ILY DIETARIES FOR PEOPLE OF DIFFERENT 

CLASSES. 

The demands of different people for nutrients in the daily food vary 
with age, sex, occupation, and other conditions, including especially the 
widely differing characteristics of individuals. The standards in Table 
IV, herewith, are intended to represent roughly the needs of average 
individuals of the classes named. Nos. 1, 3, 4, 5, and 6, are as pro­
posed by Voit and his followers of the :Munich school of physiologists, 
and are based upon observations of quantities actually consumed in a 
considerable number of cases. Nos. 7 and 8 are by V oit, and based 
both upon quantities consumed by individuals under experiment and 
upon observed dietaries of a much larger number of persons in Ger­
many. Nos. 9, 10, and 11 are by Playfair, and ar-e based mainly upon 
observations of actual dietaries in England. No. 2 is calculated by the 
writer from the data and results used in Nos. 1 and 3. In Nos. 12, 13, 
14~ and 15, by the writer, the data of Voit, Playfair, and other European 
observers are taken into account, but the conclusions are modHied by 
the results of studies of a considerable number of dietaries of people 
in the United States. 

TABLE !V.-Standards for daily dietaries for people of clifferent classes. 

Nutrients. 
Potential Classes. energy. Protein. F ats. Carbohydrates. Total. 
---

Grms.* Grms .• Grm s. Grrns. Calories. 
1. Children to 1~ years ...... - . _-. 28 (20 to 36) 37 (30 to 45) 75 ( 60 to 90) 140 '/65 
:!. Children 2 to 6 years ......... . 55 (36 to 70) 40 (35 to 48) 200 (100 to 250) 295 1, 420 
3. Children 6 to 15 years .•••...... 75 (70 to 80) 43 (37 to 50) 325 (250 to 400) 443 2, 040 
4. Aged woman .......••.••.•.••. 80 50 260 390 1, 860 
5. Aged man ........••........ . .. ]00 68 350 518 2, 475 
6. Woman at moderate work, 

German ... - ....•••.•... . . _. 92 44 400 536 2, 425 
7. Man at moderate work, Ger-

man ......................... 118 156 500 674 3, 055 
8. Man at hard work, German .... 145 I 100 450 695 3, 370 
9. Man with moderate exercise, 

English ...... ------ ......... . 119 51 531 701 3,140 
10. Active laborer, English ........ 156 71 568 795 3, 630 
11. Hard-worked" laborer, English 185 71 568 824 3, 750 
12. Woman with light exercise, 

300 460 2, 300 American .................... 80 80 
13. Man with light ext'rcise (or 

woman with moderate work), 
560 2, 815 American ....... -- ... --.- ... 100 100 360 

14. Man at moderate work, Amer-
125 ican ·····-----·--·-··--- .. ··· 125 450 700 3, 520 

15. Man at hard work, American .. 
1

150 150 500 800 4, 060 
I 

* One pound avoirdupois= 453.6 grammes ; 1 ounce = 28.3 grammes. 

ACTUAL DIETARIES OF DIFFERENT CLASSES OF PEOPLE. 

Table v gives the quantities of nutrients and potential energy in a 
number of observed dietaries. The figures for European dietaries are 
mostly by Voit and his followers in Germany, and by Playfair in Eng­
land. The American figures are by the writer; those for the Army and 
Navy rations are based upon the United States regulations, the rest 
upon observation of actual dietaries. 
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TABLE V.-Nutrients and potential energy in dietaries of different people. 

Classes. 
Nutrients. 

1-----.,.-----------,----l Potential 
energy of 
nutrients. Protein. Fats. Carbo­

hydrates. Total. 

------------------1---- -------- ----1-----

E1tropean and Japanese dietaries. 

1. Sewing girl, London, wages 93 cents (3s. 9dl 
per week ........ ·----- ....... ------ ......•. 

2. Factory girl, Leipsic, Germany, wages $1.21 
per week ........................••.. -- .... . 

3. Weaver, England, time of scarcity .......... . 
4. Laborers, Lorn bardy, Italy; diet mostly veg-

etable ..................................... . 
5. Travpist monk in cloister; very little exer-

6. St~~~n~:~J~~~~ -~~~~----~~::: _-_-~_- .-: ::~::: _- ~: ~ :: 
7. University professor, Munich, Germany; 

very little exercise ........................ . 
8. Lawyer, Munich ............................. . 
9. Physician, Munich ....................... -- .. 

10. Painter, Leipsic, Germany ............. --- ... . 
11. Cabinet-maker, Leipsic, Germany ........... . 
12. "Fully-fed" tailors, England ................ . 
13. ''Well-paid "mechanic, Munich, Germany. ---1 
14. Carpenter, Munich, Germany ..• ----- •.... -.-· f 
15. "Hard-worked" weaver, England ........... . 
16. Blacksmith, England ..... ___ ................ . 
17. Miners ~t very severe work, Germany ....... . 
18. Brick-makers (Italians at contract work), 

Munich .......... ·----- ---------- ---·-- ... . 
19. Brewery laborer, Mnnich; very severe work, 

exceptional diet ..... __ ......... --- ...••.... 
20. German soldiers, peace footing ........•...... 
21. German soldiers, war footing ................ . 
22. German soldiers, Franco-German war; extra-

ordinary ration .......... · ............. . 

United States and Canadian dietat·ies. 

23. French Canadians, working people, in Canada. 
24 .. French Canadians, factory operatives, me­

chanics, etc., in Ma~>sachusetts ........• --. ·j 
25. Other tactory operatives, mechanics, etc., 

MassacbusettA ...... ----- ................. . 
26. Glass-blowers, East Cambridge, Mass ....... . 
27. Factory operati >es, dressmakers, clerks, etc., 

boarding-bouse ................ --·- ... ---- .. 
28a. ~ Well-to-do_privatefamily, {food pmcbased. 
28b. 5 Co;:.nect10ut . . . . . . . . . . . food eaten ..... . 

(College students from l h d 
29a. I Northern and East- ~food pure ase . -
29b. \ ern States; boarding {food eaten ..... --
aoa.l club, two dietaries of r { ~ood purchased .. 
30b. the same club. } food eaten.·····-
31. College football team, food eaten ........... . 
32. Machinist, Boston, Mass ..................... . 
33. Brick-makers, Middletown, Co1m. _ .......... . 
34. Teamsters, marble-,~orkers, etc., with bard 

work; Boston, Mass ...... , ............... . 
35. "Brick-makers, Cambridge, Mass ............. . 
36. U.S.Armyration ············--·--····--·--·· 
37. U.S. Navy ration ............................ . 

Grms. 

53 

52 
60 

82 

68 
97 

100 
80 

131 
87 
77 

131 
151 
131 
151 
176 
133 

167 

~23 
114 
134 

157 

109 

118 

127 
95 

114 
129 
128 

161 
138 
115 
104 

181 
182 
222 

254 
180 
120 
143 

33 

53 
28 

40 

1J 
16 

100 
125 
95 
69 
57 
39 
54 
68 
43 
71 

113 

117 

113 
39 
58 

285 

109 

204 

186 
132 

150 
183 
177 

204 
184 
163 
136 

292 
254 
263 

363 
365 
161 
184 

2. DIGESTIBILITY OF FISH. 

Grms. 

316 

301 
398 

362 

469 
438 

240 
222 
327 
366 
466 
525 
479 
4()4 
622 
667 
534 

675 

909 
480 
489 

331 

527 

549 

531 
481 

522 
467 
466 

680 
622 
460 
421 

557 
617 
758 

826 
1, 150 

454 
520 

Grms. 

402 

406 
486 

484 

548 
551 

440 
427 
553 
522 
600 
695 
684 
693 
816 
914 
880 

959 

1, 245 
633 
681 

773 

745 

871 

8!4 
708 

786 
779 
771 

1, 045 
944 
ns 
661 

1. 030 
1, 053 
1, 243 

1, 443 
1, 605 

735 
8!7 

Calories. 

1, 820 

1, 940 
<l, 138 

2,192 

2, B04 
2, 343 

2, 324 
2, 401 
2, 762 
2, 500 
2, 757 
3, 053 
3, 085 
3,194 
3,569 
4,117 
4,195 

4,641 

5, 692 
2, 798 
3, 093 

4, 652 

3, 622 

4, 632 

4,428 
3, 590 

4, 002 
4,146 
4, 082 

5, 345 
4,827 
3, 874 
3, 417 

5, 742 
5, 638 
6, 464 

7, 804 
8, 848 
3, 851 
4, 998 

In the explanations in the previous chapter the digestibility of food 
materia.ls was touched upon and statistics of results of experiments 
were cited. Those for tile digestibility of fish were based upon experi­
ments made in connection witll the investigations here reported. These 
experiments have already been described in detail,* and only the main 
results need be recapitulated here. In connection with them the results 
of other investigations may be cited. 

,. Zeitschrift fur Biologie, 24, 1888, p. 16. 
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There are two ways of studying exverimentally the digestibility of 
foods. One is by experiments iu artificial digestion, in which the food 
matm·ial is exposed to the action of the digestive juices iu the labora­
tory, in apparatus fitted for the purpose. The other is by direct experi­
ments with man or other animals. 

A series of experiments upon the artificial digestion of fish in gastric 
juice has been made by: Messrs. Chittenden and Cummins, and de­
scribed in the report of the U. S. Commissioner of Fish and Fisheries 
for 1884, p. 1109. 

In the introduction to the account of their work, they speak of these 
experiments as follows : 

Few experiments appear to have been made on the digestibility of fish; this is 
the more strange when we consider what an important item of food fish constitutes, 
particularly along our seaboard. * * -x- As Voit remarks, "nothing certain 
is known regarding the digestibility of different kinds of fish, although much is said 
concerning it. Probably digestibility is in part dependent npon the nature of the 
fat present and the manner of its distribution; thus the presence of a difficultly fus­
ible fat with considerable stearin would teud to hinder digestibilit.y (as in mnttoll); 
the same thing probably occurs when the contents of the sarcolemma are permeated 
with much fat (as in the lobster and eel)." This statement at once suggests the 
probability of great variation in the digestibility of the flesh of any one species, de­
pendent upon a large number of conditions, which, in the case of fish particularly, 
are somewhat difficult of control; thus age, sex, food, period of spawning, and length 
of timf' they have been preserved are a few of the many natural conditions which 
would tend to modify the digestibility of the flesh and render generalizations from 
even a large number of results somewhat uncertain. 

The outcome of their work is expressed thus: 

The results of the analyses show plainly that the method aclopted is as good as 
could be expected, for it must be remembered that the two results obtained from each 
sample of flesh are not merely from duplicated analyses, but from duplicated diges­
tions as well, and in these, extending as they do over 22 hours, with slight variations 
in temperature and agitation, small diffenmces are to be expected. The very great 
divergence noticed, however, in the results obtained from different samples of the 
same species of flesh shows at once that there are other conditions, such as age, etc., 
which affect the digestibility of the flesh more or less, so that in order to obtain results 
from which to draw strict generalizations it would be necessary to experiment with 
fish of different species, of like age, sex, and reared under like conditions. As samples 
of this we have the very divergent results from two samples of veal, and also of two 
bluefish (88.69 and 73.44). As direct evidence that age, sex, etc., do exert a modify­
ing influence on the digestibility of flesh, we have three experiments on the flesh of 
the !ouster; one with a small young lobster, a secohd with a large female, and a third 
with a large male of the same species. The duplicate digestions gave fairly concor­
dant results; the average relative digestibility being for the young specimen 87.81, 
for the large female 79.06, and for the male 69.13. This shows plainly some rnorlifying 
influence in flesh itself. In composition, so far as the solid matter is concerned, there 
was no appreciable difference in the three samples. Bearing in mind, however, these 
possible variations, it is very evident from onr results that the average digestibility 
of fish flesh is far below that of beef similarly cooked. In but two instances, in the 
case of shad and whitefish, does the digestibility of fish flesh approach that of beef, 
although from the average of our experiments several are as easily digestible as 
mutton, lamb, and chicken. 

Pavy states that fish with white flesh, such as the whiting, etc., are less stimulating 
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and lighter to the stomach, or more easy of digestion, than fish with more or less red 
flesh, as the salmon. Our experiments confirm this statement so far as digestibility 
is concerued. Thus the average digestibility of the salmon and trout is considerably 
below the average of the more digestible whitefish. The difference between the 
digestibility of the light and the clark meat of the same flesh is somewhat striking, as 
in the case of the shad, where the digestibility of the former was found to he 97.25, 
as compared with beef, while the clark flesh was 87.32. A similar difference, though 
very much smaller, is to be noticed between the light and dark meat of the chicken. 

This difference in digestibility is in part due, without doubt, to the amount of fat 
present, for, as Pavy states, in the flesh of the white fish there is but little fat, it 
being accumulated mainly in the liver of the animal, while in red fish there is more or 
less fatty matter incorpontecl with the muscular fibers. l!"or a similar reason eels, 
mackerel, and herring are, according to Pavy, less suited to a delicate stomach than 
some of the white fish, and our experiments show that in digestibility two of them 
etand below the more digestible white fish; mackerel, however, from our single 
experiment with the white portion of the flt.<sh, showed a comparat.ively high diges­
tibility. In all of our experiments, however, with white fish we rejected the outer 
layer of dark flesh, except in the case of the shad. Tho varying differences in 
digestibility are not to be considered as due wholly to differences in the amount of 
fat in the flesh; thus the flesh of fresh cod contains but little fat, and yet it is one 
of the most indigestible of the white fish experimente<l with. This agrees with 
Pavy's experience ''that it is a more trying article of foo<l to the stomach than 
is generally credited." Again Pavy makes the following statement, based on his 
experience in fish dietetics: "Of all fish tho whiting may be regarded as the most 
delicate, tender, and easy of digestion." ''The haddock is somewhat closely allied, 
but is inferior in digestibility," while "the flounder is light and easy of digestion, but 
insipid." With all these statements our results agree perfectly, assuming the white 
fish of our experiments to he analogous to the English whiting. 

It thus appears that Messrs. Chittenden 'and Cummins found con.sid­
erable divergence in the digestibility of the flesh of fishes of different 
kinds. This they attribute in part to the varying proportions of fat 
(the fatter fish being less digestible) and in part to other characteris­
tics of the flesh. My own impression is that experiments on the actual 
digestion in the alimentary canal, in which other juices as well as the 
g-astric come in play and other conditions are different, would show less 
difference in the digestibility of fish of different sorts than Chittenden 
and Cummins found in their experiments in artificial digestion with 
gastric juice alone, and also that there would be less variation in actual 
quantities and nutritive material digested than the statements made 
by those authors would imply; for we must not forget the distinction 
between the quantity digested and the ease of dige8tion. But of course 
this is a matter to be determined by actual experiments and observation. 

The ways for testing the dige8tibility of foods by men and animals 
are very ingenious and interesting. Physiologists use the salivary 
glands, stomach, or intestines of a living animal much as chemists do 
their bottles, retorts, and test tubes. It is easy to get into the way of 
regarding an animal as simply an organism manifesting certain reac­
tions under given conditions, and in not a few European laboratories 
a janitor is readily induced by the price of a few months' supply of 
beer, or a student by his scientific ardor, to take this same altruistic 
view of his own physical organisms. In the German laboratories pare 

• 



830 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

ticularly one finds not only the needed apparatus but (what is no less 
important) trained assistants and servants, so that one is relieved of 
much of the time-consuming and disagreeable detail of experimenting, 
which is so much of a.n obstacle with us. 

THE QUANTITIES OF DIGESTIBLE SUBSTANCES IN FOOD. 

The first question we have now to ask may be put in this way: What 
proportion of each of the nutrients in different food materials is actu­
ally digestible ·~ In a piece of meat, for instance, what percentage of 
the total protein and fats will be digested by a healthy person and what 
proportion of each will escape digestion ~ The proportions of food 
constituents digested by domestic animals bas been a matter of active 
investigation iu the European agricultural experiment stations during 
the past twenty years. Briefly expressed, the method consh;tR in weigh­
ing and analyzing both the food consumed and the intestinal excretion, 
which latter represents the amount of food undigested. The difference 
is taken as the amount digested. 

Such experiments upon human subjects, however, are rendered much 
more difficult by the fact that in order that the digestibility of each 
particular food material may be determined with certainty we must 
avoid mixing it with other materials; hence the diet during the exper­
iments must be so plain and simple as to make it extremely unpalat­
able. An ox willli ve contentedly on a diet of hay for au indefinite time, 
but for an ordinary man to subsist a week on meat, or fish, or potatoes, 
or eggs is a very different matter. No matter how palatable such a 
simple food may be at first, to a man used to the ordinary diet of a 
well-to-do community, it will almost certainly become repugnant to him 
after a few days. In consequence the digestive functions are disturbed 
and the accuracy of the trial is impaired, a fact, by the wa;v, which 
strikingly illustrates the importance of varied diet in civilized life. 
For instance, in au experiment conducted in the physiological labor­
atory at Munich by Dr. Rubner, the subject, a strong healthy Bavarian 
laboring man, lived for three days upon bread and water, a diet the 
monotony of which was much more endurable than one of meat or fish 
or almost any other sing-le food material wouhl have been. He was able 
to eat 1,185 gramrnes (about 21 pounds and 10 ounces) of bread per day. 
This contained 670 grarnmcs of carbohydrates, mainly starch, of which 
only about 5} grammes, or a little less than 1 per cent., escaped digestion. 

In this case, therefore, about 99 per cent. of the carbohydrates of the 
bread was digested. The bread contained 13grammes of protein, of which 
13 per cent. was undigested, and 87 per cent., or seven-eighths of the 
whole protein, digested. The quantity of fatty matters in the bread 
was too small to permit an at all accurate test of their digestibility. In 
anothrr experiment the digestibility of meat (beefsteak) was tested. 
The man consumed a little less than 2 pounds per day, but though it 
was cooked with butter, pepper, salt, and onions, so as to make it taste 
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"extraordinarily well flavored," it was very difficult to swallow it the 
second day and required great effort the third. The digestion, howe\er, 
seemed to be norma], and all but about 1 per cent. of the protein was 
digested. Other trials with meat and with fish have brought similar 
results, and it is reasonably safe to say that when a healthy person 
with sound digestive organs eats ordinary meat in proper quantities 
all or nearly all of the protein is digested. Some of the fats of meats, 
however, seem to fail of digestion. 

The number of accurate experiments of this kind is still -very small. 
Some sixty or thereabouts have been reported. Nearly all have been 
made within 10 years past, and the majority in one laboratory, that of 
the University of Mnnich. 1\fost of the subjects have been men with 
healthy digesti.\e organs, two or three laboratory servants, a soldier, 
se\eralmedical students, and a few others. Several have been made, 
however, with cllildren of a few families; all but a very small number 
were conducted in G-ermany. 

Sometime since it was my fortune to pass a number of months in 
Munich, wherC', through the courtesy of Professor Voit, director of the 
Physiological Institute of the university, I was enabled to make some 
experiments on the digestion of meat a11d fish by a man and by a dog. 
Each lin~u for 3 days upon haddock, and then for 3 days upon lean 
meat, beefsteak. The dog was used to such experiments, and got on 
very comfortably, indeed. The meat and fish were each cooked with a 
little lard. He did not take to the fish at first, but after he got used to 
it seemed to like it. The first attempt with a man was with the same 
healthy, rather stolid, Bavarian laborer with whom Dr. Rubuer's ex­
periments with meat and brea<l, abov·e referred to, were performed. He 
bore up very well through the trials with both the fish and meat, but 
the assistant discovered at the end that he had surreptitiously eaten 
sourcrout, and the experiment was spoiled. 

Fortunately, a medical student, then working in the laboratory, be­
came interested in the subject, and offered himself as a martyr to the 

· cause. He had for 3 day~ flesh of haddock fried with butter, flavored 
with salt, pepper, mustard, and "\Vorce:stershire sauce, and taken witll 
beer and wine. Then came a period of rest; that is to say, ordinary 
diet, and then a similar trial of beefsteak. I was with him at every 
m'eal and can hear warm testimony to his fortitude and determination. 
The menu was made as appetizing as possible under the circumstances. 
The first day of each trial went pretty well, the second day it was diffi­
cult, and the third day extremely so, to swallow the whole. As the 
result, it appeared that he digested nearly the whole of both the meat 
and the fish. The results of the experiments are stated in tabular form 
herewith. The percentage of each ingredient which escaped digestion 
is given. In some case a correction for certain errors of experiment, 
which need not be discussed here, is applied to the figures for amounts 
''apparently undigested,'' to show those estimated to be "actually" 
dhrested. 
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Sumrnary of results of experiments on the digestion of the constituents of meat and fish by 
a dog and by a man. Percentages undigested. 

Dog. Man. 

Food. Meat and Fish and Meat, but- Fish, but-
lard. lard. ter, etc. ter, etc. 

Pm· cent. Per cent. Per cent. Per cent. 
Water-free substance, apparently undigested ....... . 3.4 3. 2 4.3 4.!) 
Nitrogen (protein) from meat or fish, apparently un-

digeAted .................................... - .. . .. . 2. 2 l.G 2.5 2. 0 
Nitrogen (protein) from meat or fish actually undi-

ges ted ............................................. o. 3 0.0 o. 7 0.5 
Fat, mostly from lard or butter, apparently undi-

gested ......................................... . .. 2. 8 J. 0 5. 2 9. 0 
Ash, apparently undigested ......................... 14.3 14.1 21.5 22.5 

Practically all the protein of both the fish and lean beef were digested 
by the dog, and all but one-half or tllree-fourths of 1 per cent. by the 
man; these results agree with what would be expected from the nature 
of the nitrogen compounds and what is known of the laws of digestion 
and absorption, and leave little doubt that practically all of the protein 
of both will be digested by a llealthy organism under normal conditions. 

The conclusion that the :flesh of the common kinds of fish agrees very 
closely in digestibility with that of the common kinds of meat, at least 
so far as the protein (the chief constituent of the "lean" of meat and 
fish) is concerned, seems equally well grounded. It would seem from 
other considerations (especially from actual experiments with meats, in 
which the fat is imperfectly digested) that fish, having generally less 
fat than meat, is more easily and completely digested. 

It is interesting to note how different food materials compare in 
digeRtibility as shown by experiments such as those just described. 
Results of such trials are given in Table II of the previous chapter. 

The amounts of fat in the vegetable foods are so small that tlle ex­
periment::; do not tell exactly what proportions are digested. The meats 
and fish contain practically no carbohydrates. The digestibility of the 
carbohydrates (sugar) of milk was not determined; those of the vege­
table foods, except the beets, were almost completely digested. That 
the protein of cow's milk sbould be so much less completely digested 
than that of meat seems a little strange. Children digest a little more 
than adults. Dr. Camerer found his boys aud girls of from 2 to 12 
years of age to digest from 91 to 97 per cent. of the protein of cow's 
milk, while grown men in experiments by Dr. Rubuer digested from 88 
to 94 per cent. But in experiments in which milk and cheese were 
eaten together by a mau, in Dr. Rubner's experiments, all or nearly all 
of the protein of both was digested. The percentages of fats of milk 
digested were practically the same with adults as with children. It is 
noticeable that both children and adults digest only about half of the 
mineral salts of the milk. Why so much of the fats of the meat, from 
a twelfth to a fifth, should fail to be digested it is not easy to say. 
Some food materials, as meat, bread, and milk, have been tested by 
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several experiments with more than one person; with others, as eggs, 
corn meal, rice, pease, and potatoes, only a single trial has been made. 

Doubtless extended series of tests would give averages differing 
more or less from these :figures ; some food materials may be more 
completely digested when taktm in small quantities with others in the 
ordinary way than when so much is eaten and without any other food; 
these and other sources of slight error make more extended experiments 
very desirable; but enough has been done to show pretty clearly that-

1. he protein of our ordinary meats and fish is very readily and com­
pJetely digestible. 

2. The protein of vegetable foods is much less digestible than that of 
a·uimal foods. Of that of potatoes and beets, for instance, a third or 
more may escape digestion aud thus be useleRs for nourishment. 

3. Much of the fat of animal food may at times fail of digestion. 
4. The carbohydrates, other than fiber, which make up the larger 

part of vegetable foods, are very digestible. ' 
5. Animal foods have in general the adv·antage of vegetable foods 

in containing more protein; and their protfin is more digestible. 
6. The comparative digestibility of fish and meats and of the differ­

ent kinds of fish is not well enough decided by experiment to warrant 
as definite conclusions as are desirable. The leaner meats are proba­
bly more easily digested than those with more fat, and the leaner kinds 
of fish, such as cod, haddock, perch, pike, bluefish, sole, flounder, etc., 
are more easily and completely digested than the fatter kinds, as saltnon, 
shad, and fat mackerel; and fish, which is, in general, less fat than meat, 
is on the average more digestible. 

'I. People ditl'er in respect to the action of foods in the digestive appa­
ratus, and fish, like other food materials, are subject to these influences 
of personal peculiarity. 

3. TABLES OF ANALYSES OF FISHES, MOLLUSKS, ETC. 

TAllLE Vl. (CHART A.)-Recapitulation of analyses of Am.e1·ican and European food­
fishes. Nutrients and water in flesh (edible portion). 

[Arranged in order from those with lai·~est to those with smallest percentag;os of total nutrients.] 

Kinds of fish. 

(A, American!; E, European.) 

California salmon, .A..: Per ct. Per ct. 
Maximum .....................•.•........ 16.96 19. 2j 
Minimnni ................................. 17.96 16.50 
Average ...........•.•.•...•••••.... ....... 17.46 17.87 

Eel, A an<l E: 
1\:laximnm ................................ 13.42 32.88 
Minimum ................................. 17.61 7. B8 
Average ................................. 15.82 118.74 

Salmon, A and E: 
Maxitnuin ................................ 24.45 I 13.07 Minimum ............••..•........•....... 18.17 4.85 
Average ..........•..•................••. 20.77 12.09 

Spanish ma(Jkerel, A ...•....•................ 20.97 9 43 

H. .1\'lis. 274-53 

In flesh. 

Per ct. 
1.11 
1. 01 
1. 06 

0. 92 
1.11 
o. 93 

1. 45 
1. 28 
l. 38 
1. 50 

Energ-,v in 

Total. Water. 
1 0~~;~~a~f 

terial. 

Per ct. Per ct. Galo1·ies. 
37.32 62.68 1,125 
35.47 64.53 1, 030 
36.39 63.61 l. 080 

47.22 52.78 1, 635 
26.60 73.40 660 
35.49 64.. 51 1, 085 

38.97 61.03 1, 005 
24.30 75.70 545 
34.24 65.76 895 
1!1. 90 68,10 790 
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TABLE VI. (CHART A.)-.Recapitulation of analyses of American and European food­
fishes. Nutrients and water in flesh, edible portion-Continued, 

Kinds of fish. 

(.A, .American; E, European.) 

Lake trout, A: 
Maximum ............................... . 
Minimum ................................ . 
Average ............................... .. 

Whitefish, A . . .. . . . . . . .. . .................. . 
Hutterfish, A . . . . . . • . • . . . . . . . • • . . . • . . . . . .... . 
Shad, A: 

Maximum ............................... .. 
Minimum ..........•..•.....•.•........... 
Average ................................. . 

Lamprey eel, A ................................. . 
Turbot, A .........•....•..........••........ 
Mackerel, .A and E: 

Maximum ..............•................ 
Minimum ...............•.•............... 
Average ................................. . 

Herring, A and E: 

~r~:::.:::: :::::: ::~~~::::: ~::::: :::::: 
Average ................................. . 

Pompano, A: 
Maximum ............................... . 
Minimun1 ................................ . 
Average ................................. . 

Bleak,E ..................................... . 
Alewife, A: 

Maximum . .............................. . 
Minimum ................................ . 
.Average ................................. . 

Small-mouthed black bass, A .............. .. 
Mullet-,A .................................... . 
Porgy, A: 

Maximum ............................... . 
Minimum .............................. . . . 
Average ................................ . 

Salmon trout, E . ............................. . 
Halibut, A: 

Maximum ............................... . 
Minimum ...... .... ..................... . 
Average ................................ . 

Sheepshead, A : 
Maximum ............................... . 
Minimum .............................. . 
Average ................................. . 

White perch, A: 
Maximum ............................... . 
Minimum .............................. . 
Average . ................................ . 

Pollock, A .................................. . 
Sturgeon, E .................................. . 
Cisco,A .................................... . 
Mu~;kellunge, .A ........................... . 
Sterlet,E ................................... . 
Gudgeon, E .............. ,. ................. . 
Plaice,E .................................... . 
Striped bass, A: 

Maximum .............................. .. 
Minimum ............................... . 
Average ................................. . 

Brook trout, A: 
Maximum ............................... . 
Minimum .............................. .. 
Average ................................. . 

Smelt, E ............................. . ...... .. 
Carp,E: 

Maximum .............................. .. 
Minimum ............................... . 
Average ................................ .. 

Red snapper, A: 

~~:i~;;::: :::: ::~::: :::::::::::: :::::~:::: 
Average ................................. . 

Bluefish, A .................................. . 
Large-mouthed black ba~s. A ..•••••.••••••... 
SmaU-mouthed red-horse, A ................. . 
Sturgeon, A. ••••. '" ... • •• , .................. .. 

Per ct. 
17.32 
19.12 
18.22 
22.06 
17.81 

19.68 
18.05 
18.55 
14.93 
12.92 

18.21 
18.13 
18.77 

18.46 
17.29 
18.19 

18.15 
19.15 
18.65 
15.73 

19.54 
18.80 
19.17 
21 50 
19.32 

18.81 
17.46 
18.52 
20.83 

18. 16 
17.49 
18.35 

20.17 
18.93 
19.54 

17.63 
20.43 
19.03 
21.65 
17. 67 
19.12 
19.63 
16.64 
16.99 
19.35 

19.33 
16.87 
18.31 

:.JO. 03 
18.45 
18.97 
16.97 

20.60 
17.55 
19.07 

19.39 
18.31 
19.20 
19.02 
19.24 
17.90 
17.96 

Fats. 

--

Per ~:t. 
12.55 
10.21 
11.38 
6.49 

I 
11.03 

13.59 
7. 03 
9.48 

13.29' 
14.41 

16.30 
2.20 
8. 21 

11.01 
!. 89 
8. 02 

13.51 
l. 64 
7. 57 
8. 13 

6. 02 
I 3.82 

4. 92 
2.44 
4. 64 

7. 86 
I. 46 
5.11 
2. 49 

10.57 
2. 21 
5.18 

6. 72 
0.66 
3. 69 

5. 62 
2. 52 
4. 07 
0. 78 
5.15 
3.48 
2.54 
3. 59 
2. 68 
1. 80 

3.64 
2.14 
2. 83 

2. 94, 
0 75 
2.10 
3. 08 

1. 09 
1.42 
1. 26 

I. 94 
0. 54 
]. 03 
1. 25 
0. 96 
2. 35 
1. 90 

In flesh. 

Energy in 
Ash. Total. Water. !pound of 

each rna-
terial. 

---

Per ct. Pe1· ct. Per ct. Calories. 
1. 35 31.22 68.78 850 
1.17 30.50 6fl.50 785 
1. 26 30.86 6!l.l4 820 
1. 62 30.17 69.83 I 685 
1.14 29.98 70.02 795 

1. 48 34.75 62. ?5 940 
l. 36 26.44 I 73.56 630 
1. 35 29.38 70.62 745 
o. 66 28.88 71.12 840 
1. 28 28.61 71.39 850 

1. 48 35.99 64.01 1, 025 
1. 00 21.33 78.67 430 
1.40 28.38 71.62 695 

1. 50 30.97 69.03 810 
1.71 23.89 76.11 530 
1. 69 27.90 72.10 675 

0. 96 32.62 

I 
67.38 910 

1. 03 21.82 78.18 425 
1. 00 27.22 72.78 665 
3. 25 27.11 72.89 635 

1. 48 27.04 72.96 620 
l. 46 24.08 75.92 510 
1. 47 25.56 74.44 565 
1. 2<1 25. 18 74.82 505 
1.17 25.13 74.87 555 

1. 35 28.02 71.98 680 
1. 40 20.32 79.68 390 
1. 38 25.01 74.99 560 
I. 33 24.65 75.35 490 

1.14 29.87 70.13 785 
1.15 20.85 79.15 420 
1. 05 24.58 75.42 560 

1. 10 27.99 72.01 660 
1. 33 20.92 79.08 380 
1. 22 24.45 75.55 520 

1.11 24.36 75.6<1 565 
1. 28 

I 
24.23 75.77 485 

1.19 24.29 75.71 525 
1. 55 23.98 76.02 435 
1 16 23.98 76.02 545 
1. 25 23.85 76.15 505 
1. 57 23.74 76.26 470 
0. 96 23.19 76.81 545 
3. 44 23.11 76.89 4::!0 
1. 46 22.61 77.39 435 

1. 27 24.24 75.76 515 
1. 36 20.37 79.63 405 
1.16 22.30 77.70 460 

1. 25 24.22 75.78 495 
0. 96 20.16 79.84 375 
1. 21 22.281 77.72 440 
1. 57 21.62 78.38 445 

1. 34 23.03 76.97 420 
1.14 20.11 79.89 385 
1. 24 21.57 78.~3 405 

1. 33 22.66 77.34 440 
1. 34 20.19 79.81 365 
1. 31 21.54 78.46 400 
1. 27 21.54 78.46 405 
1.19 21.39 78.61 400 
1.19 21 44 78.56 430 
1..43 21.29 78.71 41S 
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TABLE VI. (CHART A.)-Recapitnlation of analyses of Ame~·ic(tn and Eu1·opean food­
fishes. Nutrients and water in flesh (edible portion )-Continued. 

-1-=-
(A,American; E,European.) !Protein. 

Kinds of fish. 

In :tlesb. 

Fats. Ash. Total. 

Rkate, A and -E : ) Per-:: Per ct. Per ct. 
Maximum ................................ 22.32 0.47 1.71 

Per ct. 
24.50 
17.85 
21.18 
21.03 

.Minimum ............................... . 

we!fi~h~~: ~ ~ ~ ~:: ~:: ~:: ~::::: ~:: :~::: ~ :::::: 
Blac ldlsh, .A: 

Maximum ............................... . 
Minimum ................................ • 
Average ................................. . 

Whitefish,E ................................ . 
Smelt, A: 

Maximum ............................... . 
Minimum .............................. .. 
Average ................................. . 

Kingfish, A .................................. . 
Sea bass, A .................................. . 
Dab, E ....................................... . 
Grouper, A: 

Maxin1um ............................... . 
~Iinim un1 ............................... . 
A. vera_ge ................................. . 

Yellow pen·b, A and E: 
Maximu1n ............................... . 
Minimum ............................... . 
Average ............ ----·· ............... . 

Pike perch, Wall-eyed })ike, A ............... . 
Piekerel, .A: 

Maximum ............................... . 
Min1mum ................................ . 
Average ................................ .. 

Pike perch, E ................................ . 
Conger eel, E ................................ . 
Pike, A. and E: 

Maximum ............................... . 
Minimum ............................... .. 
A l'era_ge ................................. . 

Pike perch, Gray pike, A. .................... . 
CI'neian carp, E .............................. . 
l:tusHian cod, E ............................... . 
Haddock, A. and E : 

Maximum ............................... . 
Minimum ....................... , ........ . 
Average ................................. . 

Tomcod,A. ................................... . 

~}~~k~~~·- ~~ :::::: :::::::::::::::::: ::::·:::: :: 
Cod,AandE: 

Maximun1 ................................ ! 
Minimum ................................ . 
Averae:e ................................ .. 

'Vhiting, E .................................. . 
Hake, A. ••.•••.. - ... -.......... • ... - • .... ·- .. • 
Common flounder, A.: 

Maximum ............................... . 
Minimum ................................ . 

Win"te~efi~~~~i~1~. ·x::::::: .:::::::::: ~:::::::: 
Sole, E ...................................... .. 
Barbel,E ................................... .. 

t:>PENT FISH. 

Spent salmon, A.: 
Maximum .............................. .. 
Minimum ................................ . 

• Average ................................. . 
Spent land-locked salmon, A: 

Maximum ............................... . 
Minimum ................................ . 
Average ........................... . 

15.32 
JS. 82 
17.45 

18.96 
17.44 
18.47 
J8.12 

18.83 
15.90 
17.36 
18.66 
18.75 
16.59 

19.15 
18.41 
18.80 

19.47 
17.88 
18.49 
18.42 

18.88 
18.40 
18.64 
18.93 
13.96 

20.58 
14.83 
17.95 
17.26 
17.63 
16.48 

18.38 
15.04 
17.10 
17.08 
16.68 
16.92 

17.59 
14.97 
16.00 
15.59 
15.24 

14.73 
12.90 
13.82 
14.01 
12.38 

9. 54 

19.24 
17.80 
18.52 

1. 39 1. 14 
0.93 1.43 
2. 39 1. 19 

2.81 
0. 55 
1. 35 
1. f>3 

1. 65 
1. 9t 
1. 80 
0. 95 
0.49 
2. 06 

0. 75 
0.48 
0. 60 

1.12 
0.55 
0. 70 
0.47 

0.49 
o. 52 
0.50 
0. 20 
5.02 

0. 60 
0.15 
0.41 
0. 76 
0.48 
0. 50 

0.17 
0.32 
0.26 
0. 38 
0. 53 
0.17 

0.30 
0. 28 
0. 30 
0. 38 
0. (i7 

0. 62 
0. 77 
0. 69 
0.44 
0. 25 
0. 21 

4. 37 
2. 83 
3.60 

4. 01 
1. 95 
2. 98 

1. 28 
0. 65 
1. 08 
1. 22 

1 36 
2.00 
1. 68 
1.18 
1. 44 
1. 94 

1.14 
1.16 
1.15 

1. 34 
1.14 
1. 29 
1. 37 

1.11 
1. 24 
1.18 
1. 00 
1.11 

1. 29 
1.13 
1.16 
1. 13 
1. 07 
1. 58 

1.15 
1.18 
1. 25 
0. 99 
1. 23 
0. 90 

1.40 
1. 27 
]. 2! 
1. 08 
0. 98 

1. 28 
1. 29 
1. 28 
1. 20 
1. 23 
o. 90 

1.12 
1.17 
1.14 

1. 27 
1. 20 
1. 24 

23.05 
18.64 
20.90 
20.87 

21.84 
19. 8-! 
20. 84 
20.79 
20.68 
20.59 

21.04 
20.05 
20.55 

21.93 
19.57 
20. 4ti 
20.26 

20.48 
20.16 
20.32 
20.13 
20.09 

22.47 
16.11 
19.52 
19.15 
19.18 
18.65 

10.70 
17.44 
18.61 
18.45 
18.44 
17.99 

10.29 
16.52 
17.54 
17.05 
16.89 

16. 63 
14.06 
15.79 
15.65 
13.86 
10.65 

24.73 
21.80 
23.26 

22.12 
20.80 
21.46 

l'er ct. 
75.50 
82.15 
78.82 
78.97 

76.95 
81.36 
79.10 
70.13 

78.16 
80.16 
79.16 
79.21 
79.32 
79.41 

78.96 
79.95 
79.45 

78.07 
80.43 
79.52 
79.74 

79.52 
79.84 
79.68 
79.87 
79.91 

77.53 
83.89 
80.48 
80.85 
80.82 
81.35 

80.30 
82.56 
81.39 
81.55 
81.56 
82.01 

80.71 
83.48 
82.46 
82. 9;) 
83.11 

83.37 
85.04 
84.21 
84.35 
86.14 
89.35 

75.27 
78.20 
76.74 

77.88 
79.20 
78.54 

Calories. 
435 
345 
390 
425 

470 
350 
400 
400 

420 
375 
400 
385 
370 
305 

385 
365 
375 

410 
355 
375 
360 

370 
365 
370 
360 
470 

410 
285 
350 
355 
350 
330 

350 
310 
330 
335 
335 
320 

340 
290 
310 
305 
310 

300 
270 
285 
280 
240 
185 

540 
450 
495 

485 
410 
445 
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TABLE VII. (CHART B.)-.:N'lttritive ingredients, water and salt in flesh (edible portion) 
of specimens of Amm·ican and European preserved fish. 

Edible portion. 
Energy No. of Fish. speci- Nutrients. in 1 

mens llOUild Salt. 
(A, American ; E, European.) ana-

I 
Water. 

of each 
Pro- mate-lyzed. 
tein. Fats. Ash. Total. rial. 

--- ------ -- -------- -- ~-.---------

Per ct. I Pe1· ct. Per ct. P er ct. Per ct. Calor. Pr.ct. 
Desiccated codfish (fish meal) A .•..•.. 1 74.46 1. 90 5. 41 84.75 15.25 ], 465 2.88 
Fish meal, Hadussp., E .. .. ........... 1 73.55 0. 70 8. 73 82.98 17.02 1,:!95 ........ 
Dried codfish, stock fish, E .••....•. _ .. 1 78.20 1. 20 6.8!) 86.29 13.71 1, 505 ........... 
Salt codfish, A . ............... . ....... 3 21. 4'2 o. 34 1. 62 46.42 53.58 410 23.04 
Salt mackerel, A ........ : ... . ......... 3 18.88 ~5.12 2. 59 56.99 43.01 1,410 10.40 
Salt herring, E ...... . .... . .... . ...... 4 20.17 14.44 1. 90 51.42 48.58 985 14.91 
Salted smelt, E ........................ 1 26.38 8. 03 5. 33 52.88 47.12 .. ............ 13.14 
Salted salmon, E .......... : ........... 1 22.68 12.19 0.44 46.52 53. 48 935 11.21 
Smoked haddock, A ........... . ....... 1 33.68 0.17 1. 53 27.44 72.56 445 2.06 
Smoked halibut, A .... . ............... 2 20.57 15.03 2. 06 50.62 49.38 1, 015 12.96 
Smoked herring, A .................... 1 36.44 15.82 1. 53 65.45 34.55 1, 345 11.66 
Smoked sprat, E ....... . .........•.... 1 23.71 15.94 0.46 40.11 59.8!:1 1,115 ------
Smoked anchovy, E ................... 1 22.75 2.21 2. 68 48.23 51.77 515 20.59 
Smoked salmon, E ....... . .........• . -- 2 24.63 11.86 1.17 48.53 51.47 960 10.87 
Canned sardines, E ......... . ........ -- 1 25.31 12.71 5. 61 43.63 56.37 1, 010 
Canned salmon, A ................... -- 3 20.06 15.70 1. 32 38. 12 61.88 1, 035 1. 04 
Canned mackerel, A . .................. 1 19.91 8. 68 1. 30 31. 82 6R.18 735 1. 93 
Canned tunny, A ............ . ......... 1 21.52 4.05 1. 69 27.26 72.74 570 ·-----

TABLE VIII. (CHART C.)-Recapitulatioo of analyses of American and European 
fishes. N~~trients, water, and t·efttse, in specimens as purchased. 

(Arranged in order, from those with largest to those with smallest percentages of total nutrients.] 

. aJ Edible portion. ·o . H.efuse. ~ 1=1Cil Q) 

a . P·'" 
Nutrients. o"' 

Kinds of fish and portions taken for ·..-<"d P<S .SB O<J) 
<Do;, ,.....o:! 

analysis. ~\~~ I i=1S ,-"lal 
aJ 

«! 

j 
''"..<::~ ai 

(A, American; E, European.) ""'~ ;..; ho ar~ Oo:! 3 bJ.C<! 

~ ..c .;g .£ ... al al"' 
~ 0 0 ~ <De,., ~ .... ... «! ~ 0 

~ 
0 ~0 0~ ~ ~ p... ~ H H ~ ~<ll r:n 

-- ------------ - -
FRESH FISH. Calo-

I 

1P.ct. P. ct. P.ct. P.ct. P.ct. P.ct. ries. P.ct. ,P.ct 
California salmon, sections of body, A ...... 2 16. 5 17.0 1. 0 34.5 60.3 94.8 1, 024 5. 2 --~ 
Eel,whole,E . .............. .. ... . .......... 1 8. 6 21.0 0. 6 30.2 33.8 64.0 1, ()45 36.0 , .... 
Salmon, whole, A: 

Maximum .............................. 1 13.3 10.0 1.0 24.3 42.2 66.5 670 33.5 .... 
Minimum . .............................. ~ --.. 13.9 9.3 1.0 24.2 45.0 69.2 650 30.8 .... 
Average ...................... .. .... . ... . ..... 14.3 8.8 1.0 24.1 40. ti 6!. 7 635 35.3 . ... 

Eel, skin, head, and entrails removed, A: 
Maximum ............................. . ---· 14.9 8.1 0. 7 23.7 54.9 78.6 620 21.4 ··-· Minimum ..........•.................... ··-- 14.3 6.4 o. 9 21.6 59.4 81.0 535 19.0 ... 
Average . ..........................•... . 14.6 7. 2 0. 8 22. 6 57.2 79.8 575 20.2 ..... 

Spanish mackerel, A, whole ................. 1 13.7 6.2 1.0 20.!) 44.5 65.4 516 34.6 ...... 
Halibut, sections of body, A: 

Maximum ...... . ....................... ...... 16.1 9. 4 1.0 26.5 62.3 88.8 695 11.2 . ...... 
Minimum ............ . .................. ........ 15.8 2. 2 0. 7 18.7 62.6 81.3 385 1K 7 . ...... 
Average ..................... . .......... 15.1 4.4 0. 9 ~0. 4 61.9 82.3 465 17.7 ..... 

Lake trout, entrails removed, A .... .. ...... 1 12.4 6. 6 0. 8 19.8 45.0 64.8 508 35.2 ...... 
Pollock, head and entrails removed, A ...... 1 15.5 0. 6 1.1 17.2 54.3 71.5 Rl3 28.5 ...... 
Butter-fish, whole, A ....................... . 1 10.2 6. 3 0. 6 17.1 40.1 57.2 456 42.8 ...... 
Herring, whole, A . ......................... 1 10.0 5. 9 0. 8 16.7 37.3 54.0 435 46.0 . ..... 
'Lamprey eel, whole, A .. _ ................... 1: 8.1 7. 2 0.4 15.7 38.5 54.2 454 45.8 ... 
Mackerel, entrails removed, A .............. 1 11.4 3. 5 0. 7 15.6 43.7 59.3 360 40.7 ...... 
Mackerel, whole, A: 

Maximum ............................. . ........ 12.1 10. 7 1. 0 23.8 42.4 66.2 675 33.8 ---· Minimum . ........... . .................. --- - 9. 5 2.1 0.6 12.2 37.4 49.6 265 50.4 -··· 
Tur:O~~~Jfoi~;A.·:: ~~: :::::::::::: :::~:::::: 10.0 4. 3 0. 7 15.0 40.4 55.4 370 44-. 6 ....... 

1 6. 8 7. 5 0. 7 15.0 37.3 52.3 442 47.7 ...... 
Pompano, whole, A1 

Maximum .............................. 10.5 7.8 0. 5 18.8 38.8 57.6 525 42.4 ...... 
Minimum ...... . ........................ 9. 9 0.8 0.5 11.2 40.2 51.4 220 48.6 ....... 
Average ...... . ................. _. ....... -··· 10.2 4. 3 0.5 15.0 39.5 54.5 370 45.5 4••• 

Little herrin whole E ......................... 10.6 3. 2 o. 9 14.7 I 40.3 55.0 332 45.0 ..... g, 
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TABLE VIII. (UUART C.)-Becapitulation of analyses of .Americnn and !Curopean.fisltes. 
~ ... ntrients, water, and refust, in specimens as pnrohased-Continued. 

[Arranged in order, from those with largest to those with smallest percentages of total nutrients.] 

Kinds of fish and portiom; taken for 
analysis. 

(A, American; E, European.) 

FUESH FISH-Continued. 

Shail, whole, A: 
Maximum .......•••••.••.•...•.••...... 
Minimum ......••.•.........•........... 

..... 

Average .........•.......................... 
Yellowperch,head andeutrailsremoved, a. 1 
\Vhitefish, whole, A . . . . . . . . . . . • . . . . . . . . . . . . 1 
pisco, whole, A . . . . . . . . . . . . . . . . . . . . . . . • • • • • . 1 
Lake trout, whole, A . . . . . . . . . . . • . . • . . . . . . . 1 
Red snapper, whole, A ................•.... , 1 
Alewife, whole, A: 

Maximum .................................. 
Minimum ............................... ... 
Average ................................ 

Sheepshead, entrails removed, A ........... 1 
Muskellun~e, whole, A ..................... 1 
Smelt, who e, A: 

Maximum .................................. 
Minimum ......••..•..........•......... ... 
Average .............................. 

Small-mouthed black bass, whole, A ........ 1 
Cod, head and entrails removed, A: 

Maximum .......................... - .. - .... 
Minimum ...............•............... ...... 
Average .............•.••••............. 

Pike, whole, A .........•.•. • ........•.•••.... 1 
Brook trout, whole, A: 

Maximum •..•......................•... ---· Minimum ...... ..................................... ·---
A vE'rage... . . . . . . . . . . . . ............. 

Striped bass, entrails removerl, A ........... 
Bluefish, entrails removed, A ............•. 
Red snapper, entrails removed, A: 

Maxilnum .....•.••..................... ----Minimum ............................... 
.A. verage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :: : 

Pickerel, whole, A: 
Maximum .............................. . ~ ~. 
Minimum ...................•........... 
Average .................•.............. 

Cu~>k, entrails removed, A .................. 
Mullet, whole, A ..................... __ ..... 
Small-mouthed red-horse, with entrails re-

1noved, A: .........................•...... 1 
Weakfit>h, whole, A......................... 1 
Po,gy, whole, Ao I 

~!~{~fa~~~::::~:::::~::::::::~:::~~::~: :::: 
Striped bass, whole, A: 

Maximnm .................................. 
Minimum .................•................. 

1 Lar~:~~1te"<i hia"~k -b~ss: ~\;h~i~; .A::::::: t · i · 
Blac fish, entrails removed, A: 

Maximum ....................•............. 

~~~~r::~:: ~::::::::::::::::::::::::::::: : ::: r 
White }Jereb, whole, A: 

Maximum .............................. ...... 
Minimum ........................•.•.•.. 
Average ......................•......... 

:j Sea bass, whole, A .................•.•...•.. 
Red grouper, entrails removed, A : 

Maximum .......•..............••...••. 
Minimum ..•..........•.•..••...•..•. ·--~- ···1 
Average . . ....................••..•••••... 

K.ingfish, whole, A.......................... 1 

I 

Edibl~ portion. 

I Oalf'· 
P.ct. P.ct. P.ct. P.ct. P. ct. I P. ct. ries. P.ct. 
10.5 7.3 0. 8 18.6 35.0 53.6 50[, 46. 4, .... 
7. 4 2. 9 0. 6 10.9 30.3 41.2 260 58.8 .••• 
9. 2 4.8 0. 7 14.7 35.2149.9 375 50.1 ..•• 

12.6 o. 7 0. 9 14.2 50.7 64.9 263 35.1 .••• 
10.3 3. 0 0. 7 14.0 32.5 46.5 319 53.5 ---· 
11.0 2. 0 0. 7 13.7 43.6157.3 289 42.7 ...... 

7. 7 5.4 0.6 13.7 30.0 43.7 371 56.3 1:::: 11.9 0. 4 0.8 13.1 46.9 60.0 239 I 40. o 
9.9 3.0 0.8 13.7 36.9 50.61 310 49.4 
9. 5 1.9, 0.8 12.2 38.3 50.5 255 49.5 
9. 7 2. 5 0. 8 13.0 37.5 50.5 285 49.5 . .... 
8.8 2. 9 0.5 12.2 31.3 43.5 285 56.5 

I"" 10.0 1. 3 0. 8 12.1 38.7 50.8 2H 49.2 .... 
10.4 1. 2 1.3 12.9 52.3 65.2 245 34.8 

9. 6 0. 8 0. 7 11.1 39.9 51.0 :.!15 49.0 
10.0 1.0 1.0 12.0 46.1 58.1 230 41.9 
]0. 0 1.1 o. 6 11.7 34.7 46.4 232 53.6 

11.4 0. 2 0. 8 12.4 62.1 74.5 220 25.5 
9. 9 0. 2 0. 9 11.0 55.3 66.3 190 33.7 

10.6 0. 2 0. 8 11.6 58.5 70.1 205 29.9 
10.7 0. 3 o. 6 11.6 45.7 57.3 212 42.7 

10.2 1. 5 0. 61 12.3 38.6 50.9 255 49.1 
10.1 0. 4 0. 5 11.0 43.8 54.8 205 45.2 

9. 8 1.1 0. 6 11.5 40.4 51.9 230 48.1 
8. 7 2. 2 0. 51 11.4 37.4 148.8 253 51.2 
9. 8 0. 6 0. 7 11.1 40.3 51.4 207 48.6 

10.0 0.3 0. 71 11.0 43.7 54.7 200 45.3 
9. 2 0. 9 0. 6 10.7 36.8 47.5 210 52.5 
9. 6 0. 6 0.6 10.8 40.3 51.1 205 48.9 

10. () 0. 3 

0. 'I 11.0 43.6 I 54.6 200 45.4 
9. 7 0. 2 0.6 10.5 40.8 51.31 190 48.7 
9. 8 0. 2 0. 7 10.7 42.2 52.9 190 47.1 

10.1 0.1 0.5 10.7 49.0 59.7 192 40.3 
8.1 2. 0 0. 5 10.6 31.5 42.1 235 57.9 

8.51 1.1 0. 6 10.2 37.3 47.5 203 I 52.5 
8.4 1.1 0. 6 10. 1 38.0 48.1 201 51.9 

I 8.0 13.4 0. 6 12.0 30.7 42.7 295 57.3 ..... 
6.1 0. 5 0. 5 7.1 27.8 34.9 135 65.1 
7. 4 2.1 0. 6 10.1 29.9 40.0 225 60.0 

9. 7 1.4- 0. 6 11.7 39.7 51.4 240 48.6 
7. 2 0. 9 0. 6 8. 7 34.4 43. 1 170 56.9 
8. 3 1.1 0. 6 10.0 35.1 4::i. 0 200 54.9 
8.5 0.4 0. 5 9. 4 34.6 44.0 174 56.0 

I 8. 7 0. 7 0. 6 10.0 36.4 46.4 190 53.6 
7. 9 0.4 0.4 8. 7 33.5 42.2 165 57.8

1

:::: 
8. 3 0.5 0.5 9. 3 35.0 . 44.3 175 55.7 ..•• 

7.8 1.0 0.5 9.3 28.9 38.2 185 61.8 
6. 5 2.] 0.4 9. 0 27.8 36.8 210 63.2 
7. 2 1. 5 0.4 9.1 28.4 37.5 195 62.5 
8. 3 0.2 o. 6 9.1 34.8 43.9 162 56.1 

8.5 0.3 0.51 .T .. 44.1 170 55.9 
8. 2 J 0.2 0. 5 8. 9 35.3 44.2 160 55.8 
8.4 0. 2 0.5 9.1 35.0 44.1 165 55.9 
8.1 0.4 o. 5 9. 0 34.4 43.4 168 56.6 
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TABLE VIII. (CHART C).- Recapittdation of analyses of .1mtwica1t and Europeanjishes. 
Nutrients, water and refuse in specimens as pu1·chased-Continued. 

[Arranged in order, from those with largest to those with small est percentages of total nutrients.) 

Kinds of fish and portions taken for 
analysis. 

(A, Amet·lcan ; E, European). 

Edible portion. 

Nutrients. 

Refuse. 

3 
0 
~ 

------------------1--------------------

FRESH FISH- Continued. 
Gala-

Haddock, entrails n,moved, A: P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. ries. P. ct. P.c. 
Maximum .................................. 8.9 0.1 0.6 9.6 39.0 48.6 170 51.4 .. .. 
Minimum............................... 7. 9 0. 2 0. 5 8. 6 38. 5 47. 1 155 52.9 .. .. 
Average .. . . .. . . . .. . .. .. . .. . . .. . . • • • • .. . . .. 8. 2 C. 2 0. 6 9. 0 40. 0 49. 0 160 51. 0 .. .. 

Cod, whole, A: 

~t:i~::. ::~:~::::: :::::::::::: :::::~: : .... 
Average ..•......... . .............•.... . .... 

Wall-eyed pike, whole, A................... 1 
Pike, whole, E . . .. . . . . . .. . .. . . .. .. .. .. .. • • .. 2 
Blackfish, whole, A: 

Maximum ................................. . 
Minimum .................................. . 
Average ............................... . 

Yellow perch, whole, E ................... .. 
Hake, entrails removed, A . . .. .. .. .. .. .. .. .. 1 1 
Tom cod, whole, A .. .. .. .. .. .. . . .. . . . . .. .. .. 1 
Yellow perch, whole, A . .................... 1 
Common flounder, entrails removed, A . ..... 1 
Gray pike, whole, A .......... -.. .. . .. .. .. . .. 1 
Sheeps,head, whole, A....................... 1 
Winter 1lounder, whole, A .. .. .. . .. . . . .. . .. 1 
Red bass, whole, A.................. . . .. . . .. 1 
Common flounder, whole, A................. 1 

SPENT FISH. 

Salmon, whole, A: 
Maximum ..... . ........................... . 
Minimum ................................. . 
Average .................... ... .... : ... . 

Land-locked salmon, whole, A: 
Maximum ............................ .. 
Minimum .... ........ ..................... . 
Average ............................... . 

Roe of shad .. • . . .. . . . . .. . . . . . . . .. .. .. .. • . .. 1 

PRESERVED FISH. 

Desiccated cod, flAsh ground, A... .. ........ 1 
"Boneless cod," flesh of salt cod, A .. . .. . .. 1 
Salt codfish, A .. . . . . .. .. .. .. .. .. .. .. .. .. • • .. 2 
Salt. mackerel, N o.l mackerel, A . .. .. .. .. . . 1 
Salt herring, E ................................. . 
Salt little herring, E ...................... .. 
Smoked herring, A . . . . . . • . . . . . • . . . . . • . . . . . . 1 
Smoked haddock, A .. .. • • .. .. . .. .. .. .. .. . .. 1 
Smoked halibut, A ......................... . 
Canned sardines, A. . .. . .. .. .. .. • .. • .. .. .. .. 1 
Canned salmon, A ........................ .. 
Canned fresh mackerel, A . . . . . . . . . • • . . . . . . . 2 
Canned mackerel, No.2 mackerel, A ....... . 
Canned tunny, A .. .. . .. .. . . • .. . .. .. . .. .. . .. 1 
Canned smoke~ haddock, A .. • .. • • .. .. .. . .. 1 

8. 3 0. 3 0. 6 
7. 7 0.1 o. 6 
8. 0 0. 2 0. 6 
7. 9 0. 2 o. 6 
7. 8 0.1 0. 6 

8. 3 
6. 3 
7.3 
7.4 
7.2 
6.8 
6. 7 
6. a 
6.4 
6. 4 
6.1 
6.1 
5. 2 

1.2 
0. 2 
0. 7 
0. 2 
0. 3 
0. 2 
0. 2 
0.3 
0. 3 
0. 2 
0. 2 
0.2 
o. 3 

0. 6 
0. 2 
0. 4 
0. 6 
0. 5 
0. 4 
o. 4 
0. 6 
0.4 
0.5 
0. 5 
0.4 
0.5 

9. 2 42. 3 51. 5 
8.4 35. 1 43. 5 
8. 8 38. 7 47. 5 
8. 7 34. 1 42. 8 
8. 5 44. 5 53. 0 

10.1 
6. 7 
8.4 
8. 2 
8. 0 
7.4 
7.3 
7.2 
7.1 
7.1 
6.8 
6. 7 
6. 0 

33.7 
29.2 
31.5 
32.8 
39.5 
32.7 
30.0 
35.8 
29.7 
26.9 
37.0 
29.8 
27.2 

43.8 
35.9 
39.9 
41.0 
47.5 
40.1 
37.3 
43.0 
36.8 
34.0 
43.8 
36.5 
33.2 

10. 8 2. 5 0. 6 13. 9 42. 3 56. 2 
10. 0 1. 6 0. 7 12. 3 44. 2 56. 5 
10. 4 2. 1 0. 6 1p. 1 43. 3 56. 4 

8. 7 2.] 0. 6 11. 4 40. 2 51. 6 
9. 5 1. 0 0. 7 11. 2 42. 6 53. 8 
9. 1 1. 6 0. 6 11. 3 41. 4 52. 7 

23. 4 3. 8 1. 6 28. 8 71. 2 100. 0 

74.6 
22.1 
16.0 
14.7 
1a. 5 
11.9 
20.2 
16. 1 
19.1 
24.0 
19.3 
19.9 
13.8 
21.5 
21.8 

1.9 
0. 3 
0.4 

15.1 
14.1 
4. 3 
s. 8 
0.1 

14.0 
12.1 
15.3 
8. 7 

2l.a 
4.1 
2.3 

5. 4 
4.1 
1.2 
1. 7 
5.1 
6. 5 
0. 9 
1.0 
1.9 
5. 3 
1. 2 
1. a 
2.1 
1. 7 
1.6 

81.9 
26.5 
17.6 
31.5 
32.7 
22.7 
29.9 
17.2 
35.0 
41.4 
35.8 
29.9 
.37.2 
27.3 
25.7 

15.2 
54.4 
40.a 
28.1 
28.1 
33.9 
19.2 
49.2 
46.0 
53.6 
59.3 
68.2 
34.8 
72.7 
68.7 

97.1 
so. 9 
57.9 
59.6 
60.8 
56.6 
49.1 
66.4 
81.0 
95.0 
95.1 
98.1 
72.0 

100.0 
94.4 

165 48. 5 
145 56.5 
155 52.5 
155 57. 2 
149 47. 0 

205 
125 
165 
146 
147 
134 
133 
130 
132 
127 
122 
122 
110 

56.2 
64,.1 
60.1 
59.0 
52.5 
59.9 
62.7 
57.0 
63.2 
66.0 
56.2 
63.5 
66. s 

305 43.8 
255 43.5 
280 43. 6 

250 48.4 ... . 
220 46.2 .. .. 
235 47.3 ... . 
596 ........ .. 

1, 470 
424 
315 
911 
846 
404 
745 
304 
945 
956 

1, 005 
737 

1,156 
573 
503 

...... 19.1 
24.9 
33.3 7.1 
34.0 5. 2 
39.0 4.4 
44.4 6. 
3Z. 2 1.4 
6. 9 12.1 
f.O .... 
3. 9 1. 0 

...... 1.9 

...... 8.3 

.•••.• 5. 6 
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TABLE IX.-Cornposition of the flesh (body) of oystm·s. 

[Arranged by percentages of water-free substance i!l flesh, from highest to lowest.] 

--------- --------------.---.-------.----.---~-----------------------

·8 In flesh. 
Q) 

~ ~ ;, In water-free substance. 

Localities of specimen!l. ~ ~ "§ g ;l · -X-- ~ I"'-0:..---

~ ] ~s ]~ z. ~t~@~l' 

-1 ~ 1 ~ ~~ ~~ ;~ ~~~~ ~ 
-------------·1-~- - E-i- - ~ -~-~ ~ ~ -I~--- ~ 

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P.ct. 
East River, N.Y...................... 57 Apr., 1881 10.27 79.92 20. OS 10. 44 2. 16 5. 74 1. 74 -

Do ...................... ----------108 Nov., 18~111.91 75.22 24.78 10.07 2.87 9.97 1.87 
Do ...... (average of 2 specimens). . ........... !1. 09 77. 57 22. 43 10. 25 2. 52 7. 85 1. 81 

Potomac River, Va., transplanted *(2) 85 Nov., 1881 8. 35 77. 90 22.10 10.31 2. 33 7. 29 2. 17 
Oyster Bay, N. Y ..................... 180 Feb., 1882 10.85 77. 90 22. 10 10.61 2. 35 6. 95 2. 19 
.James River, Va., transplanted*(2).... 82 Nov., 1881 9. 49 77. 99 22.01 10.63 2. 61 6. 56 2. 21 
Blue Point, N. Y . . .. . . .. .. .. .. .. . . .. . 56 Apr., ISRl 13.39 76. 77 23. 23 10. 28 2. 30 8. 72 1. 93 

Do............................... 107 Nov., 1881 6'. 50 75. 55 24. 45 13. 31 2. 02 6. 54 2. 58 
Do . .. .. . .. .. .. . .. . . .............. 182 l<'eb., 1882 8. 01 83. 97 16. 03 8. 81 1. 62 4. 01 1. 59 
Do .. . .. (average of 3 specimens). . . . . . . . . • . . . 9. 30 78. 76 21. 24 10. 80 1. 98 6. 43 2. 03 

Potomac River, Va., transplanted t(l). 73 May, 1881 6. 51 78 87 21. 13 9. 81 2. 27 6. 51 2. 54 
Providence River, R. I .. . .. .. .. .. .. . .. 70 ... do ...... 10. 88 79. 01 20. 99 10. 30 2. 58 5. 98 2. 13 
Fair Haven, Conn... .. .. .. . .. .. . .. .. . 54 Apr., 1881 12. 63 81. 3:l 18. 70 9. 89 2. 05 4. 56 2. 20 

Do....... . .. .. .... .. . .. .. .. .. 93 Nov., 1881 12.26 76. 2! 23. 76 10. 96 2. 47 8. 32 2. 01 
Do ................................ 210 Mar., 1882 12.19 80.80 19.20 9.89 2.05 5.41 1.85 
Do ...... (average of3 specim&ns). .. . .. ......... 12. 36 79. 45 20. 55 10. 25 2. 19 6. 10 2. 02 

Rockaway, N.Y........... . .. . .. .. .. .. 58 Apr., 1881 10.68 81. 27 18.73 9. 18 2. 13 5. 75 1. 67 
Do ..................... ..... ...... 112 Nov., 1881 12.11 77.66 22.34 10.;;3 2.72 7.07 2.02 
Do ...... (average of 3 specimens). .. .......... 11. 40 79.46 20. 54 9. 85 2. 43 6. 41 1. 85 

Stony
0

C_r_e_e_k_ ._c __ o_n_n .................... 55 Apr., 1881 7. 52 81. 02 is. 98 10.46 1. 60 4.16 2. 76 
D .... .................. 75 May, 1881 7.34 82.09 17.91 9.88 1.48 4.00 2.55 
Do ................................ 105 Nov., 1881 10.96 77.72 22.28 10.60 2.32 6.85 2.51 
Do .............................. 203 Mar., 1882 11.17 80. 42 19. 58 10. 38 1. 85 5. 13 2. 22 
Do ...... (average of 4 specimens) . . . .. .. .. .. .. 9. 25 80. 31 19. 69 10. 33 I 1. 81 5. 04 2. 51 

Shrewsbury, N . .J...................... 61 Apr., 1881 12.64 81.65 18.35 8. 20 2. 20 6. 62 1. 33 
Do ........................ , ...... 106 Nov., 1881 11.27 77.58 22.42 9.68 2.66 8.20 1.88 
Do ................................ 181 Feb., 1882 9. 55 81.73 18.27 9.15 2. 00 5. 44 1. 68 
Do ...... (average of 3 specimens) . .. ........ 11.15 80. 32 19. 68 9. 01 2. 29 6. 75 1. 63 

Clinton, Conn .......................... 103 Nov., 1881 11. 67 80. 91 19. 09 9. 67 1. 86 5. 27 2. 29 
Nor walk, Conn ........................ LIS Dec., 1881 7. 61 81. 33 18. 67 

1 

9. 52 1. 51 

1 

5. 54

1

2. 10 
Do ................................ 151 Feb., 1882 7.'J7 80.50 19.50 9.97 1.89 5.49 2.15 
Do ...... (average of 2 specimens) . .. . .. .. .. .. .. 7. 44 80. 92 19.09 9. 75 1. 70 5. 51 2. 13 

Long Island Sound, N.Y............. 60 Apr., 1881 9. 13 84.47 15. 53 8. 14 1. 68 4. 30 1. 4L 
Do ............................... 92 Nvv., 1881 9.72 78.51 2L49 11.6L 1.84 5.52 2.52 
Do ................................ 109 ... do ...... 8.24 82.79 17. 21 8.41 1.74 5.35 1.71 
Do ...... (average of 3 specimens) .. .. .. .. . .. . .. .. 9. 03 81. 92 18. 08 9. 39 1. 75 5. 06 1. 88 

Potomac River, Va., transplanted*(3J .. 84 Nov., 188L 10.18 82.06 17.94 9. 09 1. 93 5. 34 1. 58 
Rappahannock River, Virginia, trans- 72 May, 1881 7. 86 82. 6<1 17. 36 8. 51 1. 90 5. 37 1. 58 

planted t (3). 
James River, Va.,transplantell•(3) 83 Nov., 188lll.JJ 82.77 17.23 8.79 1.91 4.98 1.55 
James River, Va., transplantedt(l).... 71 May, 1881 6. 50 83.49 er6. 51 8. 26 1. 78 4. 76 1. 71 
Norfolk,Va ....................... 59 Apr., 1881 4.66 83.86 16.14 9.32 1.45 3.55 1.82 
Buzzard's Bay, Mass................... 68 May, 1881 12. 50 84. 2l 15. 79 7. 75 1. 57 4. 99 1. 48 
Maximumof34specimens ............................ 13.39 84.47 24.7813.312.87 9.97 2.76 
Minimum of 34 specimens............. .. .. • • . . • . • . 4. 66 75. 22 15. 53 7. 75 1. 45 3. fl5 I. 33 
Average of 34 specimens . .. . .. . .. .. .. .. .. .. . .. . .. . • .. 9. 80 80. 30 19. 70 9. 78 2. 05 5. 89 1. 98 

k Taken about six months after transplanting toN ew Haven, Conn. 
t About three weeks after transplanting to New Haven, Conn. 
t About five weeks after transplanting to New Haven, Conn. 
(1) To New Haven, Conn. (2) Not floated. {3) Fl<*Lted. 
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TABLE X.-Composition of liquids (liquidportion) of oysters. 

[Arranged by percentages of water-free substance in liquids, from highest to loweRt.] 

In liquids. 

~ 
fn water-free substance. 

Localities of specimens. 

---'-----'- ------------ ----------

P.ct. P.ct. 
Fair Haven, Conn ........... ............ 54 Apr., 1881 5. 43 94.00 

Do.................................. 93 Nov., 1881 12 05 94.43 
Do . . . . .. . ...................... 210 "Y::u., 1881 4. !0 95. 38 
Do ....... (average of 3 specimens). . . . . . . . . . . . . 7. 29 94. 60 

James River, Va., transplanted• e) ...... 82 Nov., 1881 1 5.51 94.74 
Rockaway,N. Y •••••.................... 68 Apr., 1881 7. 72 95.06 

Do......... . . . . . . . .. . . . . ......... 112 Nov., 1881 7. 73 94.79 
Do . . . . . (average of 2 specimen&). . . . . . . . . . . . . 7. 72 94. 92 

Powmac River, Va., transplanted *(2) ••• 85 Nov., 1881 7. 78 94.99 
Providence River, R. I. . . . . . . . . . . . . . . . . 70 May, 1881 6. 12 95. 05 
James River, Va., transplanted*(3) . . . . . 83 Nov., 1881 5. 73 95.22 
East River, N. Y ........................ 

1

57 Apr., 1881 10. 01 !J5. 44 
Do . .................................. 108 Nov., 1881 8. 40 94 87 
Do ........ (average of 2 specimens). . . . . . . . . . . . . . . . 9. 21 9:i. 15 

Oyster Bay, N Y . . . . . . . . . . .. 1180 Feb., 188~ 1 6.42 95 rn 
Potomac River, Va., transplanted t(') .... , 73 May. 1881 5. 6! 95.51 
Long Islanu t:iound, N.Y................ 60 Apr., 1881 7. 10 96.35 

Do ............................... _. 92 Nov., 1881 4..90 93 81 
Do . . . . . . . . . . . . _.. . . . . . . . . . . . . . . 109 ... do . . . . . 9. 35 96. 6! 
Do ........ (average of 3 specimens). . .. - . -.-.- -~7. J 2 95. 60 

Potomac River, Va., transplanted ~(3) •• 84 :Xov., 1881 6. 48 95.69 
Shrewsbury, N. J . . . . . . . . . . . . . . . . . . . . . . . 61 Apr., 1881 4. 88 95. 07 

Do ................................. . 106 Nov., 1881 ll. 40 95. 35 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 181 Feb., 1882 9. 68 96. 52 
Do ........ (averageof3 specimens). . ...... ..... 7.66 95.65 

Stony Creek, Conn . . . . . . . . . . . . . . . . . . . . 55 Apr., 1881 11. 38 96. 12 
Do ........ .......................... 75 May, 1881 11.81 96. 33 
Do .................................. 105 Nov., 1881 7. 27 95.40 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 203 Mar., 1882 9. 33 95. 30 
Do ....... (average of 4 specimens). . . . . . . . . . .. 9. 95 95. 79 

James River, Va., transplantea t (I•) •••• 71 May, 1881 7. 29 95. 91 
Clinton, Conn ... ....................... 103 . Nov., 1881 13.20 96. 0~ 
Blue Point, N.Y ......................... 56 Apr., 1881 ~- 23 94.33 

Do ...........•.................... 107 Nov., 1881 9. 67 96.89 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 Feb., 1882 7. 41 96. 87 
Do ... , ... (nverageof 3 specin•ens) . . . . .......... 7. 44 9e. 03 

Buzzard's Bay, Mass..................... 68 May, 1881 7. 51 96.40 
Norwalk, Conn . . . . . . . . . . . . . .. . . . . . . . . . . 118 Dec., 1881 10. 24 96. 46 

Do . . . . . . . ................ 151 Fel•., 1882 9. 78 96. 32 
Do ...... (average of 2 specimens) ........... . .... 10. 01 96. 39 

Norfolk, Va . . . . . .. . . . . . . . • ...... 59 Apr., 1881 6. 52 I 96.83 
Rappaahxa

1
_nmnuomck Ri"l"er, transplanted t (3) 72 May, 1881 7. 31 197. 24 

M of 34 specimens . . .. . . . . . . . . . .......... 13. 20 97. 24 
Minimum of 34 specimens........... . . . . . .......... 4. 40 93.81 
Average of 34 specimens .......... :"". . . . . . . . . . . . . . . . . 7. 87 95. 61 

>< 
Q) X <ll 

<l)Q Z....:. :Sz <lli=l 
<f:;o:l ~>I") <llQ 

!=I<:"' ~o:~ 

~~ 
]~ !3 

3 fi.J ~ 
o:j 0 1;3<ll 

~ >< f'« p..; 
--- -

P.ct. P.ct. , P.ct. 
6. 00 2. 08 0. 02 
5. 57 2.14 0. 02 
4.62 ]. 80 0. 03 
5.40 2.01 0.02 
5. 26 1 1. 951 0. 05 
4. 94 1. 60 0. 04 
5. 21 1. 76 0. 01 
5. 08 1. 68 0. 03 
5. 01 I l. 81 0. 02 
•. 95 I 1.48 o. ,, 
4. 78 2. 09 1 0.13 
4. 5ii 1. 67 0. 02 
5. 13 1. 81 0. 09 
4.85 1.74 0.06 
4. 69 1 1. 46 1 0. 01 
4. 49 1. 45 0. 01 
3. 65 1. 30 0. 09 
6. 19 2. 29 0. 02 
3. 36 I 1. 09 0. 01 
4. 40 11. [>6 0.04 
4.31 2.05 0. 01 
4. 93 2. OB 0. 04 
4. 65 1. 88 0. 04 
a. 48 1. 38 0. 01 
4. 35 1. 76 0. 03 
3. 88 o. 83 0. 01 
s. 67 0. 65 0. 05 
4. 60 1. 36 0. 01 
4. 70 1. "42 0. 03 
4. 21 1. 07 0. 02 
4.09 1. 17 0. 01 
3. !)8 1.10 0. 02 
5. 67 2. 30 0. 09 
3. 11 0. 75 0.01 
3.13 o. 92 0. 01 
3. 97 1. 32 0. 04 
3. 60 1. 23 0. 00 
3. 54 0. 79 0. 01 
3. 68 0. 76 0. 02 
3. 61 0. 77 0. 02 
3. 17 1. 05 0. 01 
2. 76 1. 01 0. 01 
6.19 2. 30 0.13 
2. 76 0. 65 0.00 
4.39 1.48 0.03 

~Taken about six months after transplanting to New Haven, Conn. 
t About 3 weeks af~er transplantmg to New Haven, Conn. 
t About. 5 weeks after transplanting to New Haven, Conn. 
(I) 'l'o New Haven, Conn. (2) Not floated. (3) Floated . 

• 

~~ 
>- ~ 
:of 
~~ 
~:.a 

..c:i ~I;;-, 
~e. ~ 
-- --

P.ct. P.ct. 
0. 71 3.19 
0. 98 2.43 
0. 71 2. 08 
0. 80 2. 57 
0.72 2. 54 
1. 04 2. 26 
0. 88 2. 56 
0. 96 2.41 
0. 71 2.47 
I. 06 2.41 
l.H 1. 42 
I. 30 1. 57 
0. 90 2. 3:1 
1. 10 1. 95 
0. 85 2. 37 
0. 56 2. 47 
1.41 0. 85 
o. 72 3.16 
0.39 1. 87 
0. 84 1. 96 
1. 06 1.19 
I. 03 1. 83 
0. 77 1.96 
0. 37 1. 72 
0.72 1. 84 
0. 32 2. 72 
0. 36 2.61 
0.90 2. 33 
0. 75 2.50 
0. 5R 2.54 
0. 35 2.56 
0. 65 2. 21 
1. a7 1. 91 
0.45 1. 90 
0. 50 l. 70 
0. 77 1. 84 
0. 74 1. 63 
0, 42 2. 32 
0. 40 2. 50 
0.41 2.41 
0.47 1. 64 
0. 36 1. 38 
1. 41 3.19 
0. 32 0. 85 
0. 75 2.13 
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'J HLl!: ~ I.-Composition of shell contents (.tfes!t Jlllls liquids) 1~( oysfel's. 

l Arranged by percentage::! of water-free substance in shell content::! from highest to lowest.] 

. I.ocalities of specimens. 

~ 
0 
~ 

In shell contents. 

il !;::: ..6 In water-free substance. 

~ i j~. !~ =. ~~ !! 
'al -;~ ~ -~--

2 ,t l'l p, .... «< ~~ ct> <.l I :.:: f 
~ ~ 8"' ..; ~~ ~~ ~~ ~~ 

I :~ .!4 '3 ~ ~ ] ~ ~~ ~;a I ~ 
VJ ~ c7] ~ ~ £ ~ ~€ ~ 

-~---: 

OYSTERS FROM SHELL. I I'. ct. I'. ct. I P. ct. P. ct. I P. ct. P. ct./P. ct. 
JamesRiver,Va.,transpbnted*(4) .... 82 Nov., 1881 15.00 84.15 15.85 7.44 1.66 4.43 2.3'<! 
OysterBay,N.Y ...................... 180 I<'eb., 188J 17.27 84.37 15.63 7.21 1.48 4.68 2.26 
ProvidenceRiver,R.l ................ 70 !May, 1881 17.00 84.79 ,5.21 7.13]1.65 4.20 2.23 
Fair .aaven,Conn ..................... j54 Apr., 1881 18.06 85.12 14.88 7.54 1.43 3.41 2.50 

Do ................................ 

1

93 Nov.,1881 :!4.31 85.2;) 14.75 6.59 1.25 4.69 2.22 
Do ................. · ------------210 

1
Mar.,1882 16.59 84.67 15.33 7.74 1.51 4.17 1.91 

Do .. _ .. (average of 3 specimens) .. _.. .. .. . .. . . . 19. 65 85 01 14. !J9 7. 29 1. 40 4. 09 2. 21 
EastRiver,N.Y ----------------------. 571.A.pr., 1881 20.28 87.57 12.43 6.11 1.11 3.55 1.66 

Do ---------------------·----------108 Nov.,1881 20.31 83.35 16.65 6.65 1.72 fo.22 2.06 
Do ..... (averageof2specimcns)-~---- ........... 20.30 85.46114.5416.38 1.41 4.89 1.86 

Rockaway,N.Y ....................... 581Apt:.,1881 18.40 87.06 12.9! 6.02 1.25 3.76 1.91 

Do ..... {average of 2 specimens)_ .. . . . .. . .. .. . . HI. 12 85 69 14 31 6 57 1 46 4 ?1 ? 07 
Do ................................. 

1

112 Nov., 1881 19 84 84.;)3 15.67 7.12 1.6714.65 2.23 

Potomac River, Va., transplanted *(3) _. 851 Nov., 1881 16.13 S6: 14 !13: 86 6: 20 1:21 4: l3 2:32 

Shr1E~~:r:~·:~-:~::~:::::::::::::::::::t~~ ~~~~·-.:Hi~ i~:~~ ~~:}!I ~tJi ~J~ tgt ~:~~ iJr 
Do ..... (averageot3!>pecimens) .... ···--------· 18.81 86.57 13.4:! 6.02 1.38 4.3! 1.69 

Potoma<:Rivrr,Va.,transph•utedt(l) _ 73 ~Jay, 1881 12.15 86.60 j13.i0 5.93 1.2:l 3.74 2.50 
Blue Pomt, Patchogue, N. Y .. . .... • 56 Apr., 1881 18. 62 81. 70 18. 30 8. 0-! 1. 68 6. 66 1. 92 

Do ..... GreatSouthBay,N.Y .... 107 Nov., 1881 16.17 88.30 11.70 5.80 0.82 2.90 2.18 
Do ..... L.I.Sound,N.Y ........ 1~2 Feb., 1882 1.1.42 90.17 9.83

1 

fi.Ol 0.85 2.1!4

1

1.63 
Do ..... (avt•rageof3~;pecimens) .... -------- ... ,16.74 ~86.72 13.28 6.:28 1.12 3.97 1.~1 

JamesRiver,Va.,transplantcd*(3 ) .... 83 Nov., 1881 17.17 86.95 13.05 6.5-! 1.31 3.70 l.oO 
PvtomacRlver,Va.,tram;planted~f4) .. 84

1 

.. do.... 16.66 87.:i6 12.6.4 6.37 1.18 3.66 1.43 
Longl::!land Sound,N.Y .............. 60 Apr., 18111 16.23 89.67 10.33 5.15 0.99 3.03 1.16 

Do ........ --.- .. . . .. . . .. . . .. . .. . .. 92 Nov., 1881 14. 62 83. 64 16. :!6 8. 48 1. 23 3. 91 2. 74 
Do ................................ 109 ... do ..... 17.!)9 90.15 9.8:; 4.5~ 0.82 2.71 1.80 
Do .... (averageof38pecimens)............. 16.15 87.82 12.18 6.05 1.01 3.22 1.90 

StonyCreek,Conn .................... 5:i Apr., 1881 1~.90 90.11 9.89 4.66 0.6± 1.83 2.76 
llo ................................ 75 May, 1881 1!!.15 90.92 9.08 4.18 0.60 1.76 2.54 
Do------------·----·----------·-- 105 Nov., 1881 18.23 8±.~:J 15.17 6.94 1.39 4.4:! 2.42 
Do ......... -·----------------·-· 20:J :Mar., 1882 20.f•O 87.19 12.1-11 6.;{0 1.03 3.14 2.34 
Do ..... (average of4specimons) ................ 19.20 88.26' 11.74 5.52 0.91 2.79 2.52 

Buzzard'sBay,Mas~:~ .................. 68 May, 1881 :!0.01 88.1-10 11.20 5.31 0.99 3.37 1.53 
Clinton,Conn .......................... l03 Nov., 1881 24.87 88.84 11.16 5.17 0.89 2.85 2.25 
Rappahannock River, Va., trans- J 

plantedt(4) ......................... 72 :May, 11181 15.17 89.68 10.32 4.90 0.99 2.95 1.48 
Norwalk,Conn ....................... 11~ Dec., 1881 17.85 90.01 9.99 4.51 0.6512.61 2.22 

Do ............................... 151 Feb., 1882 17.05 89.58 10.42 4.68 0.81 2.58 2.35 
Do .. _ (av()rageof2 specimeJ.Js) ................ 17.45 89.79 10.21 4.59 0.73 2.60 2.29 

James River, Va., transplanted t(') .... 71 May, 1881 13.79 90.051 9. 95 4. 53 0. 84 2. 43 2.15 
Norfolk,Va .. . ................... 59 Apr., 1881 11.18 91.42 8.58 4.49 0.61 1.76 1.72 

::M,axinnun of 34 spt>cimens ..... __ ...... ____ ..• ___ .. 24. 87 91. 42 18. 30 8. 48 1. 72 6. 66 2. 76 
Minirnumof3'4specirnens ............. ~---···-··--- 11.18 81.70 8.58 4.18 0.60 1.76 1.16 
Averagoof3-!specimens .............. --------·---117.61 87.13 12.87 6.04 1.17 3.63 2.03 

0YSTEI<S, " SOLIDS. "2 

Fair Haven, Conn .......... _.. . .. .. . .. 89 I No-v., 1881 i 100. 00 85. 21 14. 7916. 60 1. 77 5. 60 0. 82 
Do...... --·----------------- 204 Mar., 18t'2 100.00 88.44111.56 5.91 1.54 3.22 0.89 
Do ...... (average of 2 specimens). _ ......... _____ 100. 00 8ti. 82 13. 18 6. 26 1. 66 4. 41 0. 85 

Virginia, transplanted(!) ............. 104 Nov., 1881 100.00 b7.27 12.73 6.5ti 1.5± 3.61 1.06 
Do ................................ 202 Mar., 188~100.00 R7.90 12.10 6.13 1.57 3.63 0.77 
Do ...... (average of 2 spt>cimen ) ............. ___ .. 100. 00 87. 5~ 12.42 6. 3<! 1. 55 3. 62 0. 91 

0YSTEU::;, CANNED. 

Chesapeake Bay ............ ------ ... 174 ; ............ 100.00 86.02,13.98 7. 96 
Do ................................ 97 ............ 100.00 85.15 14.85 7.~9 
Do -····------------.--··---;·-·----120 ............ 100.00 

1

84.60

1

15.40 6.97 
~- .(averageof 3speCimens). ----j-~-~-.----~00.00 85.26 14.7417.41 

*Taken about 6 months after transplanting to New Haven, Conn. 
t About 3 weeks after transplnntinl! to New Haven, Conn. 

2. 05 2. 56 1. 41 
2. 20 4. 08 1. 28 
1. 97 5. 21 1. 25 
2. o7 I a. 95 1. 31 

• t About 5 weeks after transplanting to New Haven, Conn. 
(1) To Now Raven, Conn. (2) I. e .• shell coL tents inclurling flesh and liquids as commonly sold. 
( 3) Not fioatNl. (4 ) l<'Joaterl 
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TABLE XI I.-Composition of oystm·s in. different months from April, 1881, to March, 1H82. 

[Percentage of flesh in specimens.] 

~--l-Ap~ 
~~~)r~~~~~·~o~~n_::~~:: :::::::::::::::::::::: ::::::~::::::::: 1~: ~ 

Localities. 

Norwalk, Conn ...•.. , ..•.•........................................... 
Blue Point, N.Y............................................... 13. 4 

~~~tl'h:~~~~:~~:-~~: ::: :~: :~ ::: ": :~:::: ::::: ~:: ::::::::::: :~: ~ 
Shr~wsbury, N.J...... . . . . . . . . . . . . . . . . . . • • . • • • . . . . . . . • • • • • . . . 12. 6 
Potomac River, Va., transplanted* .................................. . 
James River, Va., transplanted* ..................................... . 

May. 

7. 3 

6. 5 
6. 5 

Average ................................................ . 9. 9 

[Percentages of liquids in specimens.] 

lr~i~i!.i.{~~::.::: ::::::::::: •: ::::::::::::: •••• : •••• :::::. r .. ·l· :_ ... ~~:, .. , 
Blue Point, N.Y................... . . . . . . .. . . . . . . . . . . .. . . . . . . .. 5. 2 
Rockaway, N.Y............. ... ...... .......... ........ .. . .. . 7. 7 

i~~r~i~~~~J.o.y~~·-~:-~_::::~:.:~~ ·.:~:::~::::::::::: ::.::::::. 1~: ~ 
Shrewsbury, N.J .............•.......... ·...................... 4. 9 
Potomac River, Va., trani!planted * .. . . . . .. . .. . . . . .. . .. .. .. .. .. 5. 6 
James River, Va., transplanted* .. . .. . .. . .. • • . . . . . .. .. • • .. . . .. 7. 3 

Average .•••...•........... : .......................... .. 7. 2 

Nov. 

11.0 
12.3 
7.6 
6. 5 

12.1 
9. 0 

11.9 
11.3 

8. 4 
9.5 

10.2 

7. 3 
1~ . 1 
10. ~ 

9. 7 
7. 7 
7.1 
s. 4 
8. 4 
7. 8 
5. 5 

8. 2 

[Pt<rcentages of shell contents (flesh and liquid) in specimens.] 

~~~}r~~~~·c~~~n- :::: ::: ~:::::; ~::::::::::::: :::::.:::::::: :: t~: i .. ~~-- ~ .. 
Norwalk, Conn ................................ . ............................. .. 
Blue Point, N. Y • • • • • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. 6 
Rockaway, N.Y............................................... 18.4 

i~~f~~~~~~J'.o.yn~,-~--~- :::::::::::::::::::::::::::::::::::::: ~~: ~ 
Shrewsbury,N.J . ............................................. 17.5 
Potomac River, Va., transplanted* .. . .. .. .. . ....... ... . .. . .. .... . .. . 12.2 
James River, Va., transplanted* .... . ......... ..•••• ...... .... ..... .. . 13.8 

18. 2 
24.3 
17.9 
16.2 
19.8 
16.1 
20. R 
19.7 
16. 1 
15.0 

Feb. Mar. 

7. 3 
8. 0 

9. 6 

----::::1 
9. 8 
7.4 

9. 7 

17.1 
15.4 

19.2 

11.2 
12.2 

9. 3 
4.4 

20.5 
16.6 

--· '-"'-'-'-- ---------
Average........................ . ........................ 17. 1 18.4 ............. . 

I 

[Percentages of water-free substance in the flesh.] 

Stony Creek, Conn . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . . . . . . . . . . . . 19. 0 
.Fair Haven, Conn.................................. . .......... 18.7 
Norwalk, Conn . .. . . . .. . . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . .. . . .. . ..... . 

!}~=;~~ft~~~~~:. :~. :i::: ~ ~:: ~: :::::::::::::::::::::::: :::::: !:: ! 
East River, ::N. Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. 1 
Shrewsbury, N.J........................................ •••. 18.4 
Potomac River, Va., transplanted* ................................. .. 
James River, Va., transplanted ............................... . ...... .. 

17.9 

21.1 
16.5 

Average ..................•...•...... ~ ..............•.... 19.0 

32.3 
23.8 
18.7 
24.5 
22.3 
19.4 
24.8 
22.4 
22.1 
22.0 

22.6 

19.5 
16.0 

18.3 

19.6 
19.2 

*To New Haven, Conn.; taken in December; iu calculating averages below this is omitted; un­
fioated ; average of two specimens. 
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TABLE XII.-Cornposit-ion of oyste"rs in d·i.fferent months-Continued. 

[Percentages of water-free substance in liquids.] 

Localities. Apr. 

·---------------------- - ------

Stony Creek, Conn . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. . . .. . .. 3. 9 3. 7 4. 6 4. 7 
Fair Haven, Conn . . . . . . . . . . .. . . . . . . . . . . . . .. .. . . . . . .. . . . . .. .. .. 6. 0 . . . . . . . . 5. 6 4. 6 
Norwalk, Conn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 5 3. 7 
Blue Point, N.Y........ . ...................................... 5. 7 3.1 3.1 
Rockaway, N.Y..... . ... . .... . ................................ 4. 9 5. 2 
Long Island Sound, N. Y . .. .. .. .. .. . .. . . .. . . . .. .. .. .. .. .. .. . .. 3. 7 4. H .. .. . .. . .. ••• 
East River, N. Y . .. . .. . .. .. ...... .. .. . .. . .... . . . . . .. . .. ..... .. <l. 6 5.1 ...... . .... . 
Shrewsbury, N.J.......... . .. . ................................ 4.9 4.7 3.5 
Potomac River, Va., transplanted*................................ .. .. 4. 5 5. 0 ............ .. 
JamesRiver,Va.,transplanted* ............................... ........ 4.1 5.3 . ............ . 

Average .. .......... . ................................... __ U ___ 4T~-~~~~ 
I 

[Percentages of water-free substance in shell contents.] 

Stonv Creek, Conn............................................ 9. 9 9.1 15.2 12.8 
Fair HaveL.t, Conn ............ . ................ - ............... 14. 9 14. 7 15. 3 
Norwalk, Conn . ..... .. . ....................................... ...... .. ........ 10.0 10.4 
BlnePoint,N.Y .............................................. 18.3 11.7 9.8 
ltockaway, N.Y. . ............................................. 12.9 15.7 ....... . ..... . 
Long Island Sound, N. Y .. .. .. .. .. .. . .. .. .. .. .. . . .. . . .. .. .. . .. 10. a 13. 1 .. .. .. .. .. .. . 
EastRiver,N. Y .............................................. 12.4 16.7 ........... .. 
Shrewsbury, N.J....... .. ..................................... 14. 6 .. .. .. .. 14. 8 10. 8 .... .. 
Potomac River, Va., transplanted * ....... . .................... !........ 13.4 1 13. 9 ~ -------- ~ -----
James River, Va., transplanted * ...... . ....................... ~ ·-.:.._.......,~ ~~ =~.:..:...:..:.:. 

Average. .... .. ... . ........ . ... . .. .. ............. . ..... .. 12.9 14.6 . ............ . 

------- ---

[Percentages of water-free substance in whole specimens.] 

~~~~)r~~~~'c~~~- ~::::::::::::::::::::::::::::::::::: ::::::::1 ~: ~ I .--~--: .. 
Norwalk, Conn ...... ........................................................ .. 
Blue Point, N.Y...... .. . .. ....... . .. . ................... . ...... 3.4 
Rockaway, N.Y................. . ........... .. ......... . ....... 2. 4 
Long Island Sound,N. Y...................... ...... .......... 1. 7 
East-River,N.Y .............................................. 2.5 
Shrewsbury, N.J.............................................. 2. 6 
Potomac River, Va., transplanted* .. .. .. ... . .. .. . .. .. .. . .. .... .... .. .. 1. 6 
James River, Va., tram; planted* .. . . . .... • .. . ..... .. .. .. .... . . . . . .. . .. 1. 4 

2.8 
3.6 
1. 8 
1.9 
3.1 
2.1 
3.4 
2.9 
2. 2 
2.4 

1 . ....... 1 2.6 
........ 2.6 

1. 8 ···•·• 
1.5 ...... 

............ . ............ 
.......................... 

2.1 

-- ...,._......., _____ ------
Average................................................. 2.2 2.7 . ............• 

' 
[Percentages of protein in water-free substance of flesh.1 

l:?.~1l~~::: ~~ ~ ~: ~::~::~~~~~:~~~~: :~~ :::::::::::::::: j .. :n. : ~L ~:~ 1· · ~: i · ~: ~ 
Rockaway,N. Y .............................................. . 49.0 47.1 ............. . 
Long Island Sound, N. Y . .. ... . . ... .. . . .. . . .. .. .. .. .. .. .. . .. .. 52. 5 51.4 ............ .. 
East River, N.Y. .. . . . . .. .. . • .. .. .. . . . . . . .. .. .. . . .. .. .. . . .. .. .. 52. 0 . . . . . .. . 40. 6 ............. . 
Shrewl:!bury, N.J.............................................. 44. 7 .. .. . • .. 43. 2 50.1 ..... . 
Potomac River, Va., transplanted" ... --.- ..... -·······'-- .. --·· · .... -- · 46. 4 I 46· 6 ·-~··· .. I .. ···· 
James River, Va., transplanted*............................... .... .. .. 50.1 48.3 ............. . __ .......,._ __ -------

Average...... . .......................................... 49.7 47.3 ............. . 

*To New Haven, Conn.; taken in D ecember; in calculating averages oelow this is omitted; un­
floated; average of two specimens. 
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TABLE XII.-Cornposition of oysters in dijferent tnontht5-Continued. 

[Percentages of fat.s in water-free substance of flesh.] 

~-----,.------- - -
Localities. Apr. May. Nov. Feb. Mar. 

Stony Creek, Conn . • • . • . . • . • . • .. • . . . • . . • • .. . • . . • . . • . . • . . . • . . . . 8. 4 8. 3 10. 4 9. 4 
Fair Haven, Conn . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 10. 9 . . . . . . . . 10. 4 10. 7 
N orwnlk, Uonn .................................................. __ . _ . . . .. . .. . . 8. 1 9. 7 

r~1~~~·K!~~.:~_:i:~:~ :::::~:::~:~:::::::::::::~~:::::::: ~!: ~ :::::: ::11!:! .:~~:~:: :::::: 
i~~f:!~ir~~~~-;i~~~:s~;~-~i~~~-- :::::::::::::::::::::::::::: --~~:-~-- ::ii_:~: :l UJ ::~~~~:: :~:~:: 
James River, Va., transplanted* ....••••.........• • • · · • • · · · · • · ~::..:____,!~ !_::~ .:=:...:....:....: ~ 

Average.................... ..... ...... ...... ...... .... 10.6 1 10.7 I· ............ . 
-----· ---

[Percentages of extractives in water-free substance of flesh.] 

Stony Creek, Co~.tn ........................................... . 
Fair Haven, Conn ......••. __ ................... -- ... . _ ..... . . 
Norwalk, Conn .....•.......•................................ . 

21.9 
2-!. 4 
37.6 

22.2 30. 5 .. -..... 26. 3 
35.1 . .. -- I 28.2 
29. 7 28.2 ...... 

Blue Point, N. Y ........................................... .. 26.8 25. 1 
Rockaway,N. Y . ___ .... . ......... -----------------· ...... . . . 31.7 
Long Island Sound, N.Y .............. ------ ........ ·----- .. 

30.7 
27.6 
28.5 
36.1 

28.4 ........ . .... . 
East River, N. Y -----········-· --------- ............... .... . 40.3 ... -- ....... . 
Shrewsbury, N.J ............................................ - . 36. 6 29. 7 
Potomac River, Va., transplanted* ........................... . 
James River, Va., transplanted* .............................. . 

Average ............................ -.. -........... --.- . - 29.6 

30.8 
28.7 ~~:_!_ ,: :::~ :::::: 

32.5 . •.......... 

[Percentages of protein in water-free substance of shell contents (flesh and liquids).] 

Stony Creek, Conn .......................... · .. ··--············! 47.2 ~~~ 
ff1w1~i:f.~l~;:::::::::::::::::::::::::::::~:::::::::::: ::: --~~:~-- :::::::1 !~:i ~g: ~ 
Rockaway, N.Y ..................................... ,........ . 46. 5 45.4 

~~~fJ~~~.'\i.~~-~·-~--~:::·.:~ :::: ::~:::~~ :::::::::::: :~:: :::: !~: ~ t~: ~ 
Shrewsbury, N.J. .. . .. .. . . .. .. .. .. . .. .. .. . . .. .. .. .. .. .. .. .. .. .. 4.4. 4 42. 8 48. 4 

49.2 
50.5 

Potomac River, Va., transplanted • . . .. .. .. . . .. . . .. .. . . .. . .. .. .. . .. .. . 44. 2 44.8 . .. . .. .. .... 

Jame~:r:~~~~~-~~~~~~:~~-t~-~ ~: ~ ~ ~ ~ ~::::::::::.:::: ~:::::::: · ~~is~~
5

_ ::~ ~: ::: ~~::::: 

[Percentages of fats in water-free substance of :;hell contents (flesh and liq uilh;).] 

~~~yHc::::·s~~:.: :~:::~: ::~:::::: ~:::~::::::~ ::::::::::::::. ~: ~ o. 6 ~: ~ 
Norwalk, Conn . ............................................... . .. . . . . . 6. 5 
Blne Point, N. Y........... . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 9. 2 7. 0 
Rockaway, N.Y......... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 9. 6 10. 0 

7.8 
B. 6 

I 

8.0 
9. 9 

Long Island Sound, N. Y . . .. . ...................... _. . . . . . . . . . 9. 6 8. 0 . _ . . . . . .... _ 
;EastRiver,N.Y ...... . ........• ... . ..................... . ... 8.9 10.3 .... ...... . 
Shrewsbury,N.J .............................................. -11.0 10.4 !J.2 
Potomac River, Va., transplanted* .......................... -. . . . . . . . . 9.:!. J 8. 8 . -. -. -- . -- .. 
James River, Va., transplanted*............................... . .. . .. . 8. 5 10.5 ............ .. 

Average ............................ . ................... -=U=J _ 9.2 ~-~----- 1 ······ 
*To New Haven, Conn.; tak"'n in December ; in calculating the aver2,ges below tt1is is omitte(l; 

untloated; average of two specim~ns. 
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TABLE XII.-Con~position of oysters in different months-Continued. 

[Percentages of extractives in water-free substance of shell contents (flesh and liquids).] 

Localities. Apr. I May. Nov. Feb. Mar. 

~;i~1I~~~~~c~~~n- :::::::::::::::::::::::::::::::::::::::::::: ~~: ~ 19.4 ~t ~ 24.5 
27.2 

Norwalk, Conn ............ -----· .........••.••.•••.•.••..... -- . . . . . . .. . ..•.... 26.0 24.7 
BluePoint,N.Y ............................................... 36.4 24.8 23.8 
Rockaway, N.Y............................................... 29.0 29.7 ............. . 
Long Island Sound, N.Y............. . • . . . • . . • • • • . • • . . . • • . • • . . . 29. 3 25. 7 .......... .. .. 
EastRiver,N. Y ..................................... ~ ••....... 28.5 37.4 ........... .. . 
Shrewsbury, N.J.............................................. 34.6 33.9 26.7 
Potomac River, Va., transplanted* . .... .•. . ... .••.. .•. .•.... .. .... . . .. 28.0 29.7 ............. . 
James River, Va., transplanted • . . . . .••••.. ••. .... .•.• .. .. .. . . . .. . .. .. 24.3 28.0 .. .. .. . ... .. 

Average ................................................. --28:0-- 29.1-r=~~ -
*To New Haven, Conn.; taken in December; in calculating the averages below this is omitted; 

unfloated; average of two specimenl'l. 

TABLE XIII.-Composition of the flesh of clams, mussels, and scallops. 

[Arranged by percentage of water-free substance in flesh, from highest to lowest.] 

In flesh. 

I In water-free substance 

Names and localities of specimens. 

----1---11--- ·-------------

Long clams (My a arenaria}: P. ct. 
Boston, Mass . . . . . . . . . . . . . . . . . . . . 67 'YI:ay, 1881 29. 26 
Clinton, Conn .. . .. . . .. . .. . .. .. .. 102 Nov., 1881 32. 89 

Do .. . .. .. .. .. . .. .. . . .. . .. .. 201 Mar., 1882 39.37 
Long Island, N. Y.... .. .. . . .. . .. 65 Apr., 1881 36. 49 

Average of 4 specimens.... .. ......... . 
Long clams, canned: 

P.ct. 
77.96 
78.57 
79. 9-l 
81. 05 
79.38 

P.ct. 
22.04 
21.43 
20.06 
18.95 
20.62 

P. ct. 
14.55 
14.86 
12.62 
12.52 
13.64 

Penobscot Bav, Me.............. 122 .... . • ... • .. 42. 70 74. 63 25.37 17. 73 
Round clams (Venus mercenaria): 

Little Neck, N.Y................ 66 April,- 16. 80 78. 24 21. 76 11. 59 
Round clams, canned: 

Islip, Long Island, N. Y .. .. . .. .. 125 . .. • . .. • • . . . 50. 55 75. 56 24. 44 16. 70 
Mussels (Mytilus edulis) : 

Stony Creek, Conn . . . . . . . . . . . . . . 100 December 32. 66 
Scallops (Pecten irradians): 

Shelter Island, N. Y . .. .. .. .. .. .. 51 March .... 

D~ ;;~;ig~-~f 2" ~p~~i~~D~-::: 63 -~~~~1-::::: I:: ::::: 

78. 67 21. 33 12. 51 

77.79122.21 15. 05 
82. 84 17.16 I 14.44 
80. 32 119. 68 114. 75 

P. ct. P. ct. P. ct. 
1. 79 2. 94 2. 76 
I. 78 2. 30 2. 49 
1. 69 2. 64 3. 11 
1. 52 3. 35 1. 56 
1. 69 2. 81 2. 48 

2. 89 1. 59 3. 16 

0.74 7.21 2.22 

1. 27 4. 14 2. 33 

1. 67 5. 42 1. 73 

0.03 5.65 1.48 
0. 30 1. 13 1. 29 
0. 17 3. 38 1. 38 
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TABLE XIV.-Composition of liquids of clams and 1nussels. 

[Arranged by percentage of water-free substance in liquids from highest to lowest.] 

... <l> In liquids . 
0 0 
0 00 ~ 

,6 In water-free substance. "' ~.i ;z;~ <l> ::! 
<lJ ,.Q 

.S-~ lr:l 

Names and localities of specimens. to-~ 8 <l>~ ?:-. ... ~l.. <lJ -
0 <l;>Q ~-;:;- .:::~ £~ .;:: <l> ~§ .s~ -+-><::> 

lr:l~ ,_; ~f ~·- . 
~lr:l ~ '"Oirl ._...., o'"O~ 

0 <lJ ·s <l> Jg"' .s~ 2"H ~~~ A .0 ~ 0" ~ d ~X cjj cjj 

~ ~ i::: 
~<l> ~~<l> 

~ H 8 0; ~ ~ 
----- ~ ------ ----

Long clams (Mya arenaria): P. ct. P.ct. P.ct. P.ct. P.ct. P.ct. P. ct. 
Long Island, N.Y ......•.•••••.... 65 Apr., 1881 21.15 94.76 5.24 1. 30 o. 03 0. 98 2. 93 
Boston, Mass ...................... 67 May, 1881 2~.64 95.74 4. 26 0. 49 o. 01 0.47 3. 29 
Clinton, Conn ..................... 102 Nov., 1881 25.03 96.02 3. 98 0. 65 0. 00 0. 52 2. 81 

Do···--------·-------·-···-··· 201 Mar., 1882 16.93 96.77 3. 23 0. 67 0. Ol 0. 50 2. 05 
Average of 4 specimens ........... ....... ··- ......... 95.1:!2 4.18 0. 78 0. 01 0. 62 :?.. 77 

Long clams, canned: 
.Penobscot Bay, Maine ............ 122 ............... 57.30 91.92 8. 08 2. 49 0.04 3. 83 L 72 

Round clams (Venus mercenaria): 
Little Neck, N.Y ........••....... 66 Apr., - 14.91 95.12 4. 88 0. 90 0. 02 0. 79 3.17 

~und clam•, cannod ' I 
1 

I f . Islip, LoDJ< Ialand, N. Y _ ---------. 125 ------------ 49.45 90.52 9. 48 , 4. 07 0. 26 1.89 3.26 
Mussels (Mytilus edulis): 

1~ ,2.23 Stony Greek, Conn ........ ~....... 139 J Dec., - 18. 00 94. 2~ 5. 77 1. 77 0.13 

----

TABLE XV.-Cornposition of shell contents of clarns, rnus8els, and scallops. 

Names and localities of specimens. 

Long clams (Mya arenaria): P. ct. P. ct. 
Ulinton, Conn ............. _..... 201 Mar., 1882 56. 30 85. 00 
BostOn, Mass.................... 67 May, 1881 53. 90 86. G9 
Long Island, N. Y ..... _.......... 65 Apr., 1881 57. 64 86. l 0 
Clinton, Conn . .. . .. .. . . . . . . . . .. . . 102 Nov., 1881 57. 92 86. 11 

Average of 4 specimens ........ _ .•.•.•...•.. 56.44 85.82 
Long clams, canned: 

Penobscot Bay, Me............... 122 .......••••. 100.00 84.54 
Rounc:l. clams (Venus mercenaria) : 

LittleNeck,N.Y ................. 66 Apr., 1881 31.71 86.18 
Round clams, canned: 

Islip, Long Island, N. Y .. .. . . . . .. 125 ............ 100. 00 82. 96 
Mussels (Mytilus edulis) : 

84.20 

In shell contents. 

In water-free substance. 

P.ct. 
15.00 
13. 91 
13.90 
13.89 
14.18 

P.ct. 
9. 03 
8.12 
8. 39 
8. 71 
8. 56 

15.46 9. 00 

P.ct. 
1.19 
0.98 
0.97 
1. 01 
1. 04 

P.ct. P.ct. 
1. 99 2.79 
1. 81 3. 00 
2. 48 2. 06 
1. 54 2. 63 
1. 96 2. 62 

1. 26 2. 86 2. 34 

13. 82 6. 52 0. 40 4. 24 2. 66 

17. 04 10. 45 0. 77 3. 03 2. 79 

15. 80 8'. 69 1. 12 4. 08 1. 91 

ShelLer Island, N.Y.............. 51 Mar., 1881 100. 00* 

Stony Creek, Conn . . . . . . . . . . . . . . . 139

1 

Dec., 1881 50. 66 
Scallops (Pecten irradians) : 

DA~~~~g~-~f-2 ~p~~i~~~~-:: .. -~~ I -~~~-... :~~:.,~0~:~~~ 
77. 79 22. 21 15. 05\ o. 03 5. 65 I 1. 48. 
82.84 17.16 14.44 0.30 1.13 1.29 
80. 32 19.68 14.75 0.17 3. 38 1. 38 

-~<The aqdqctQr muscle, the p<>rtiop. ordinarily eate:q. 
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TABLS XVI.-Composition of flesh (edible portion) of crustaceans and tu1·tles. 

Names and localitiea of specimens. 

Lobster (Homarus americanus): 
Maine .................. . ... . ..•...... . . 

Do .... . ... .. . ............•.... .. .... 
Do .. ..... .... . ... . ... . .............. 

Ma<>sacbusetts .. . . . . .. .................. 
.A. verage of 4 specimens . .. . ..... . . 

Lobster, canned: 
Maine ........ . ... .... .... . ............. 

Do ................. .. .... . .......... 
Average of 2 specimens •..••...... 

Crayfish: 
"Potomac River, Va ...................... 

Crab (Callinectes hastatus) : 
New J ersey-............ .... . . ........... 

Crab, canned: 
Hampton, Va ...... . .. .. ... . ............ 

D6 . ...... ...... ..................... 
.A. verage of 2 specimens ........... 

Shrimp, canned : 
Gulf of Mexico ... . . .... .............................. . 

Terrapin: 
Savannah, Ga...... . ..... ... . .••...•... 

Green turtle (Chelonia mydas) : 
Key West, Fla .. . . . .. .. ........... .. ... . 

50 
62 

239 
69 

......... 

76 
121 

......... 

64 

101 

124-
274 

...... . 

123 

235 

272 

Specimen 
received. 

Mar., 1881 
Apr., 1i81 
Apr., 1 82 
May, 1881 
. .......... .. ....... . 

. .............. 

. ...................... 

....................... 

Apr., 1881 

Nov., 1881 

. ..................... 
.. ....................... 
.. ....... .. ............. 

.. ..................... 

Apr., 1882 

May, 1882 

In water-free substance. 

P.ct. P.ct. P. ct. P.ct. P.ct. 
1. 86 11.63 1. 82 1.63 15.08 
2.24 14.05 ]. 55 1. 71 17.31 
2. 76 17.24 1.45 1. 62 20.31 
2.41 15.03 ~.54 1. 87 19.44 
2.32 14.49 .84 1.71 18.04 

2. 68 16.75 0. 46 2. 78 19.99 
3.12 19.52 1. 68 2.15 23.35 
2. 90 18.13 1. 07 2. 47 21.67 

2. 56 16.00 0.46 1. 31 17.77 

2.66 16.64- 1. 96 3.13 21.73 

2. 50 15.62 0. 79 1. 78 18.19 
2. 56 15.98 2. 30 2.10 20.38 
2. 53 15,80 11.55 1. 94 19.29 

2. 58 28.96 4.06 25.38 1. 00 

3.40 21.23 3. 47 1. 02 25.72 

19.84 1 21.57 3.17 0. 53 1. 20 
I 

4. FLOATING OF OYSTERS. " 

847 

P.ct. 
12.25 
14.97 
17.76 
13.48 
14.1\2 

17.40 
20.02 
18.71 

17.01 

17.84 

16.45 
16.65 
16:55 

25.62 

21.04 

18.4-9 

Not every lover of the oyster knows that the size and plumpness 
which are so highly prized in the great American bivalve, and which 
are so attractive in specimens on the half-shell or in the stew as to lead 
the average man to pay a consirlerable extra price for extra size, are 
not entirely natural; and even those who do know that the majority 
of the oysters in the market are artificially swollen by introducing 
water into the tissues are not all aware that the process by which this 
is done is closely analogous to that by which the food in our bodies is 
conveyed through the walls of the stomach and other parts of the diges­
tive apparatus and poured into the blood and lymph to do its work of 
nourishment. 

Physiologists are, I believe, agreed that the passage of the digested 
food through the walls of the alimentary eanal in man and other ani­
mals is, in large part, due to osmose or dialysis, and that the operation 
of this physical law is a very common one in the animal body. But the 
quantitative study of the chemical changes involved is generally ren­
dered difficult or impossible by the very fact of their taking place in 
living animals where the application of chemical analysis is impossible; 
an opportunity is, however, offered by the oyster, which, since it lives 
in water and has a body so constituted as to readily permit the inflow 
and outflow of water and solutions of salts, may be easily used for 

" The substance of this chapter was printed in the Report of the Oyster Investigation 
and Shellfish Uommiseion of New York~ for 1887, 

' 
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experiments. The results of the experiments have a practical as 
well as scientific interest, since they confirm the common explanation 
of the increase in bulk of oysters by "floating," and show that it is 
e~sentially a process of wate-ring· in which the bulk is increased without 
any corresponding increase, but rather, if anything, a loss of nutritive 
material. -

It is a common practice of oyster dealers, instead of selling the oys­
ters in the condition in which they are taken from the bed.s in salt water, 
to first place them for a time-48 hours, more or less-in fresh or brack­
ish water, in order, as the oyster men say~ to ''fatten" them, the oper­
ation being called "floating" or "laying out." By this process the 
body of the oyster acquires such a plumpness and rotundity, and its bulk 
and weight are so increased, as to materially increase its selling value. 

'fhe belief is common among oystermen that this"' fattening'' is due 
to an actual gain of f:leRh and fat, and that the nutritive value of the 
oyster is increased by tlle process. A moment's consideration of the 
chemistry and physiology of the subject will make it clear, not only 
that such au increase of tissue substance in so short a time and with 
such scanty food supply is out of the question, but that the increase of 
volume and weight of the bodies of the oysters is just what would be 
expected from the osmose which would naturally take place between 
the contents of the bodies of the oysters as taken from salt water and 
the fresh or brackish water in which they are floated .. 

If we fill a bladder with salt water and then put it into fresh water, 
the salt water will gradually work its way out through the pores of the 
bladder, and at the same time the fresher water will enter the bladder; 
and, further, the fresh water will go in much more rapidly than tlle 
salt water goes out. The result will be that the amount of water in the 
bladder will be increased. 'rhe bladder will swell by taking up more 
water than it loses, while at the same time it loses _ a portion of the salt. 
It does this in obedience to a physical law, to which the terms osmose 
and dialysis are applied. In accordance with this law, if a membran­
ous sac holding salts in solution is immersed in a more dilute solution 
or in pure water, the ruore concentrated solution will pass out, and at 
the same time the water, or more dilute solution, will pass in, and. more 
rapidly. The escape of the concentrated and entrance of the dilute 
solution will be, in general, the more rapid the greater the difference in 
concentration and the higher the temperature of the two solutions. 
After the osmose has proceAded for a time the two solutions will become 
equally diluted. When this equilibrium between the two is reached the 
osmose will stop. If the Rae which has become distended is elastic, it will, 
after osmose has ceased, tend to come back to its normal size, the extra 
quantity of solution which it has received being driven out again. 

We should expect these nrinciples to apply to the oyster. Roughly 
speU~king, the body of the animal may be regarded as a collection of 
membranous sacs. It seems entirely rea,sonable to suppose that the 
intercellular spaces, and probably the cells of the body, would beim-
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pregnated with the salts of the ea water in which the animal lives; 
"'Dd this supposition is confirmed by the large quantity of mineral salt 
which the qody is found by analysis to contain, and which amounts in 
some cases to over 14 per cent. of the water-free substance of the body. 

It seems equally reasonable to believe tllat osmose would take place 
through both the outer coating of the body and the cell walls of the 
animal's body. As long as the oyster stays in the salt water the solu­
tion of salts within its body WOllld uaturally be in equilibrium with the 
water outside. When the animal is brougll t into fresh or brackish 
water-i. e., into a more dilute solution-we should expect the saits in 
the more concentrated solution within its body to pass out, and a larger 
amount of fresh water to enter, and produce just su<ili a distension as 
actually takes place in the floating. If this assumption is correct, we 
should expect that the osmose would be the more rapid the less the 
amount of salts in the surrounding watet; that it would proceed more 
rapidly in warm and more slowly in cold water; that it would take 
place whether the body of tqe animal is left in the shell or is previ"ously 
removed from it; that the quantity of salts would be greatly reduced 
in floating; and that, if it were left in the water after the maximum 
distension had beAn reached, the imbibed water would pass out again 
and the oyster "'ould be reduced to its original size. Just such is actu­
ally the case. Oystermen :find that the oysters "fatten" much more 
quickly in fresh than in brackish water; warmth is so favorable to the 
process that. it is said to be sometimes found profitable to warm arti· 
ficially the water in which the oysters are floated. Although oysters 
are generally floated in the shell, the same effect is very commonly ob­
tained by adding fresh water to the oysters after they have been taken 
out of the shell; indeed, I am told that this is by no means an unusual 
practice of retail dealers. Oysters lose much of their salty·flavor in 
floating and it is a common experience of oystermen that if the "fat­
tened" oysters are left too long on the floats they become "lean " again. 

This exact agreement of tlleory and fact might seem to waiTant the 
conclusion that the actual changes iu the so-called fattening of oysters 
in floating are essentially gain of water and loss of salts. The absolute 
proof, however, is to be sought in chemical analysis. In the course of 
the investigations which have been described on tile preceding pages 
I improved the opportunity to test this matter by some analyses of 
oysters before and after floating. I give here the main results, prefac­
ing by brief accounts of the process of" floating" oysters as actually 
practiced by o:rstermen. 

The following very apposite statements* are by Prof. Persifor Frazer, 
jr., who attributes the changes mentioned to dialytic action : 

The oysters brought to onr large markets on the Atlantic sea board are generally iirst 
subjected to a proc<·ss of" laying out," which com!ists in placing them for a short 
time in fresher water than that from ·which they h;we been taken. 

* "Note on Dialysis in Oyster Culture," in "Proceedings of Philadelphia Academy 
of Sciences,'' lt'i5, p. 472. 

H. 1\tiis. 27 4--54 
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Persons who are fond of this animal as an article of food know bow much the 
'' fresh" exceed the " salts" in size and consistency. The 11 Morris Coves" of this 
city (Philadelphia), while very insipid, are the plumpest bivalves brought to market. 
On the other hand, the '' Absecoms" and ''Brigantines," while of a better flavor (to 
those who prefer salt oysters), are invariably lean compared to their transplanted 
rivals, as also are the "Cape Mays," though for some reason not to the same extent. 

The most experienced oyster dealers inform me that the time for allowing the salt 
oysters taken from the seacoast to lie out varies, but is seldom over 2 or 3 days. At 
the end of this time the maximum plumpness is attained, and beyond this the oyster 
becomes lean again, besides having lost in flavor. 

The subjoined statements by Prof. John A. Ryder are interesting in 
this connection. They are taken from a letter to Professor Baird on 
" Floats for the so-called Fattening of Oysters : " * 

The simplest and most practical structures of the kind which I have seen are the 
storage and fattening floats used by Mr. Conger, of Franklin City, Maryland, and 
now in use by all the shippers and planters in the vicinity of Chincoteague Bay. I 
have been informed that similar structures, or rather structures serving similar pur­
poses, are in use on the oyster beds along the shore of Staten Island, New York. 

It is probably a fact that in all these contri7ances they take advantage of the effect 
produced by fresher water upon oysters which ha"e been taken from slightly salter 
water. The planters of Chincoteague call this "plumping the oysters for market." 
It does not me.an that the oysters are augmented in volume by the addition of sub~ 
stantial matter, such as occurs duriBg the actual appropriation of food, but only that 
the vascular spaces .and vessels in the animals are filled with a larger relative amount 
of water due to endosmose. It is a dealer's trick to give his produce a better appear­
ance in the market, and as such I do not think it deserves encouragement, but rather 
exposure. 

Mr. Conger bas actually resorted to warming fresh water to 60 F. in winter by 
steam pipes running underneath the wooden inclosure surrounding the "fattening" 
or "plumping" float. One good "drink," as be expressed himself to me, renders 
the animals fit for sale and of better appearance. 

Conger's floats are simply a pair of windlasses, supported by two pairs of piles 
driven into the bottom. Chains or ropes, which wind upon the windlasses, pass down 
to a pair of cross-pieces, upon which the float rests, which bas a perforated or strong 
slat bottom and a rim 18 inches to 2 feet high. These floats I should think are about 
8 feet wide, and 16 feet long, perhaps 20. These structures are usually built alongside 
the wharves of the packing aild shipping houses, and are really a great convenience 
in conducting the work. 

Elsewhere Professor Ryder speaks of the floats thus: 

The diaphragm itself was constructed of boards perforated with auger boles, and 
lined on the inside with gunny cloth or sacking, and the spa.ce between the perfo­
rated boards wa.s filled with sha.rp, clean sand. This space between the boards was 
about 2 in{)hes; through this the tide ebbed and flowed, giving a rise and fall of from 
4 to 6 inches during the interval between successive tides. 

Mr. F. T. Lane, of New Haven, Connecticut, writes as follows about 
the method of floating practiced by himself, and, as I understand, by 
other New Haven oyster-growers: 

We do not always leave them 2 days in the floats; as a rule only 1 day. We put 
them into brackish water and take them out at low water or in the last of the falling 
tide, and then the water is the freshest and the oysters are at their best. As it i!l not 
convenient for us to put them into the floats and take them out the same day, we do 

*Bulletin, U. S. Fish Commission, 1884, p. 302. 
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not want the water too fresh. On one occasion, wishing to know what the result 
would be of putting the oysters into water that was quite fresh, I had one of my 
floats taken up the river half a mile farther than where we commonly use them, 
and 100 bushels of oysters put into it at high water and taken out at low water. 
They were in the water from 6 to 7 hours, and came out very nice, fully as good as 
those floatell 24 hours in the brackish water. It was a warm day, and the water 
was warm. Under these couditions they will drink very quickly. I have ~::~een them 
open their shells in 10 minutes after they were put into the water. 

For the following valuable information I am indebted to Mr. R. G. 
Pike, chairman of the board of shellfish commissioners of Connecticut: 

Connecticut oysters, when brought from their beds in the salt waters of Long Island 
Sound, are seldom sent to market before they have been subjected to more or less 
manipulation. As soon as possible after being gathf'red, they are deposited in shallow 
tide rivers where the water is more or less brackish, and are left there from 1 to 4 
days, the time varying accorcling to the temperature of the season, the saltness of 
the oysters, and the freshening quality of the water. Generally two tides are suffi­
cient for the two "good drinks" which the oystermen say they should always have. 

This" floating," as it is called, results in cleaning out and freshening the oysters, 
and increasing their bulk; or, as many oystermen confidently assert, "fattening" 
them. If the weather is warm, they will "take a drink" immediately if not dis­
turbed; but if tho weather is cold, they will wait sometimes 10 or 12 hours before 
opemng their valves. Good fat oysters generally yield 5 quarts of solid meat to the 
bushel; but after fl.oating two tides or more, they will measure 6 quarts to the bushel. 
After they have been properly floated, they are taken from the shell, and as soon as 
the liquor is all strained off, they are washed in cold fresh water, and are then packed 
for market. In warm weather they are put into the water with ice, and are also 
packed with ice for shipping. Water increases their bulk by absorption and by 
mixing with tho liquor on the surface of the oysters. The salter the oyster the more 
water it absorbs. In 12 hours 1 gallon of oysters with their juices strained out will 
take in a pint of water, but when very salt or dry, they have been known to absorb 
a pint in 3 hours. 

Water always thickens the natural juices that adhere to the surface of the oyster, 
and makes them slimy. If too much water is added, the oyst~"r loses its plumpness 
and firmness and becomes watery and flabby. 

Oysters that have been floated bear transportation in the shell much better than 
when shipped directly from their beds. Oysters, too, that are t:1kenfrom their shells 
and packed in all their native juices spoil much sooner than when their juices are 
strained out and the meats are washed in fresh cold water. 

Long clams are not floated, but round clams are ; but both, when shucked, are 
washed in fre8h water; this cleanses them of mud, sand, and excess of salt, increases 
their bulk, and improves their flavor. After washing, they will keep much longer 
without risk of spoiling. If the salt is left in them, as they come from their native 
beds, their liquor will ferment and they will quickly spoil. 

The above facts are gathered from the most intelligent men in the shellfish busi­
ness in Connecticut-men who have had many years' experience in gathering oysters 
and clams and preparing them for home and foreign consumption. They are all 
agreed that by judicious floating in the shell, and by washing and soaking when out 
of the shell, the oyster and the clam increase in hnlk and improve in quality and fla­
vor. ·we will not presume to say that this increased bulk is anything more than a 
mechanical di3tention of the organs and the cellular tissues of the oyster by the 
water; or that its improved flavor is not due simply to a loss of bitter sea-salt dis­
solved out by the water. Many intelligent cultivators are confident that the increase 
in bulk is a growth of fat; while just as many, of equal intelligence, declare that it is 
mere ''bloat" or distention, akin to that of a dry sponge when plunged into the 
water. The exact nature of the change the chemist alone can determine. 
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Experiments were made with oysters supplied by Mr. Lane, of New 
Haven, Conn., the details of which are given in Part I, section D. 
The oysters had been brought from tlle James and Potomac Rivers, 
and ~'planted" in the beds in New Haven Harbor (Long Island Sound) 
in April, and were taken for analysis in the following November. 

Two experiments were made. The plan of each experiment con­
sisted in analyzing two lots of oysters, of which both had been taken 
from the same bed at the same time, but one bad been "floated" while 
the other had not. For eaeh of the two experiments, Mr. Lane selected 
from a boatload of oysters, as they were taken from the salt water, a 
number, about three dozen, which fairly represented the whole boat­
load. The remainder were taken to the brackish water of a stream 
emptying into the bay and kept upon the floats for 48 hours, this being 
the usual practice in the floating of oysters in this region. At the 
end of that time, the oysters were taken from the floats, ana a number 
fairly representing the whole were sAlected as before. Two lots, one 
floated and the other not floated, were thus taken from each of two dif­
ferent beds. The four lots were brought' to our laboratory for analysis. 

The principal results of the experiments described in Part I, Sec­
tion D, and the. inferences to be derived from them, may be briefly sum­
lllarizt d as follow~: 

REC.A.PITUL.A.TION OF RESULTS OF THE EXPERIMENTS. 

It will be remembered that the comparison was made between oysters 
analyzed in the condition in which they came from the beds in salt 
water and those which, taken from the same beds at the same time, bad 
been 'ifloated," i. e., kept for a time (in this case 48 hours) in brackish 
water, as is cornmonly done in preparing them for the market on the 
Atlantic coast of the United States. The methods employed for this 
purpose, of course, vary widely in different localities and times, so that 
these results can not be taken as an (3xact measure of the practical 
effect except in this particular case. At the same time it is noticeable 
that the results in these experiments seem to agree very well (so far as 
the increase of weight is concerned, at any rate) with those of ordinary 
practice. 

During the sojourn in brackish water both the flesh (body) and the 
liquid portion of the shell contents of the oysters suffered more or less 
alteration in composition. 

CHANGES I~ THE FLESH. 

1. The changes in the constituents of the body were mainly such as 
would be caused by osmose (dialysis), though there were indications of 
secretion of nitrogenous matters, and especially of fats, which are not 
so easily explained by osmose. 

2. The amount of gain and loss of constituents, which the bodies of 
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the oysters experienced, may be estimated either by comparing the per­
centages fonn<l by analysis before and after dialysis or by comparing 
the absolute weight of a given quantity of flesh and the weights of 
each of its ingredients before with the weights of the same flesh and 
of its ingredients after dialysis. For the estimate by the first method 
we have simply to compare the results of the analyses of the floated 
and the not-floated specimens. Takirig the averages of the two experi­
ments, it appears that : 

The percentages of-
\'{ ater rose from. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
'Vater-f•·ee substance fell from ..... . ....... . 

Protein (N X 6.25) fell from ............... . 
Fat (ether extract) fell from ................ . 
Carlwhyclrates, etc., fell from .............. .. 
Mineral salts (ash) fell from . . . . . . . . . ...... . 

I_ 

TI~>fore 
dialysitl. 

77.9 
22.1 

After 
dialysis. 

to 82.4 
to 17. 6 

100. 0 100. 0 

10.5 to 8. 9 
2. 5 to 1. 9 
6. 9 to 5. 2 
2. 2 to 1.6 

22.1 17.6 

There was, according~y, a gain in the percentage of water and a loss 
in that of each of the ingredients of the water-free substance. 

It is more to the point to note the actual increase and decrease iu 
amounts of flesh aud its constituents, the absolute gain or loss of each 
in the floating. The estimates (see table, page 812) make it appear that 
lOOgrammesof the flesh as it came from the salt water was increased by 
floating, in one specimen, to 120.9, and in the other to 113.4 grammes. 
This is equivalent to saying that _the two specimens of flesh gained in 
the floating, respecti\·ely, 20.9 and 13.4 per cent., or, on the average, 
17.3 per cent. of their original weight. By the same estimates the 
water-free substance in the 100 grammes of flesh before the floating 
weighed, on the average, 22.1 grammes, while that of the same flesh 

. after dialysis weighed only 20.6.grammes, making a loss of 1.5 grammes 
or 6.6 per cent. of the 22.1 grammes which the water-free substance 
weighed before dialysis. The main results of the two experiments 
thus computed, may be stated as follows: 

In the'' floating" of 100 grammes of flesh (body) of the oysters: 

Before After 
The weight (in grammes) of- dialysis. dialysis. 

\Vater rose from ..... . ..................... . . 77.9 to 96.6 
'Vater· free substance fell from ....... -·· ... 22.1 to 20.6 

Whole flesh rose from ....................... 100.0 to 117.2 

Protein waf! !lSflnmed to remain tho same 10.5 to 10.5 
Fat (ether extract) fell from .............. ::. 2. 5 to 2. a 
Carbohydrates, etc., fpll from .............. .. 6. 9 to 6. 0 
Mineral salts (ash) fell from ................. 2. 2 to 1.8 

22.1 to 20.6 
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Estimating the increase or decrease of weight of each constituent in 
per cent. of its weight before floating, the water gained 23.9 per cent.; 
the water-free substance lost 6.6 per cent.; the whole flesh (body) gained 
17.3 per cent. The protein was assumed to neither gain nor lose. The 
fat lost 8.8 per cent. ; the carbohydrates, etc., lost 12.5 per cent.; the 
mineral salts lost 15.5 per cent. 

According to these computations the flesh lost between one-sixth and 
one-seventh of its mineral salts, one-eighth of its carbohydrates, a.nd 
one-twelfth of its fats, but gained enough water to make up this loss 
and to increase its whole weight by from one seventh to one-fifth. 

These estimates are based on the assumption that the amount of pro­
tein ( N x 6.25) in the flesh remained unchanged during the floating. 
It seems probable, however, that the flesh may have lost a small 
amount of nitrogenous material. If this was the case the actual gain 
of flesh and of water must have been less and the loss of ~ats, carbo­
hydrates, and mineral salts greater than the estimate makes them. But 
there appears to be every reason to believe that the error-must be very 
small, and since it would affect all the ingredients in the same ratio, the 
main result, namely, that there was a large gain of water and a consid­
erable loss not only of mineral salts but of fats and carbohydrates as 
well, can not be questioned. 

CHANGEH IN THE COMPOSITION OF THE LIQUID PORTION. 

3. The liquids might be exvected to receive material from the flesh 
and to yield material to the surrounding water. The materials received 
from the flesh would be such as the latter parted with by osmose or 
secretion. Those yielded to the water would either escape by diff'usion 
or be washed away when the shells were open wide enough •• Compar­
ing the percentage composition of the liquids before and after floating, 
as shown by the averages of the analyses in the two experiments, it · 
appears that : 

Before 
The percentages of- dialysis. 

After 
dialysis. 

'Vaterrol:!e from..................... 94.9 
Water-free substance fell from....... 5.1 

to 95.5 

Protein (N X 6.25> rose ............. . 
Carbohydrates, etc., rose ............ . 
Mineral salts, (ash) fell ............. . 

to 4.5 

100. 0 100.0 

1. 9 to 
0. 7 to 
2. 5 to 

2.1 
1.1 
1.3 

The increase in the percentage of water and the decrease in that of 
mineralsaltsareverymarked. The quantities of fats (ether extract) are 
too small to be taken into account. The increase of nitrogen and that 
of carbohydrates, though absolutely small, are nevertheless outside the 
limits of error of analysis, and must, like those of the salts, represent 
actual changes in the composition of the liquids. 
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The experiments give no reliable dat.a for the determinations of the 
absolute increase and decrease of the liquids and their constituents, so 
that it is impossible to say with entire certainty whether there was or 
was not an actual gain of protein or fats or carbohydrates. It seems 
very probable, however, that the liquidEl received and retained small 
quantities of these materials from the flesh (bodies) of the animals. 

CHANGES IN THE COMPOSITION OF THE WHOLE SHELL CONTENTS, FLESH AND LIQUIDS. 

4. Comparing the average percentage composition of the total shell 
contents before and after floating in the two experiments, it appears: 

1

--- Beforn 

The percentages of- dialysis. 
Water rose from . . . . . . . . . . . . . . . . . . . . . 85. 2 to 

I 

Water-f'reesubstancefell from . ...... 14.8 to 

100.0 

Protein (N X G. 25) fell from. . . . . . . . . 6. 8 to 
I Fats (ether extract) fell from . . . . . . . . 1. 4 to 
I Carbohydrates, etc., fell from . . . . . . . . 4

2
._ 3

3 
to 

Mineral salts (ash) !ell from . . . . . . . . . to 

\ 14.8 

After 
d1alysis. 

87.1 
12.9 

100.0 

6. 5 
1.2 
3. 7 
1. 5 

12.9 

• 

The changes in the total shell contents are mainly those of the flesh, 
since the amounts of the organic and mineral ingredients of the liquids 
are sma II. The water-free substance of the liquids makes only a small 
part of the whole water-free substance and consists very largely of 
mineral salts, a large part of which are the salts of the sea water. 
Here accordingly, as in the flesh, we have to do mainly with an increase 
of water and decrease of water-free substance and of its ingredients, 
though there was more loss of protein, carbohydrates, and fats than the 
gain in the water should account for. 

5. The absolute gain and loss of material in the total shell contents 
can not be exactly computed from the data of these experiments; but 
it is safe to say that it consists almost entirely in a gain of water and 
loss of salts, and that, though there seems to be a loss of fats, and espe­
cially of carbohydrates, and perhaps a losR of protein also, the amount 
of these latter that escape during the floating must have been small. 

CHANGES DUE TO OSMOSE. 

6. From the standpoint of the physiological chemist the chief inter­
est of the experiments is in the quantitative indication of the changes 
due to dialysis. As was to be expected, the change in composition 
during the dialysis consisted chiefly in a small loss of soluble materials, 
especially mineral salts, with some carbohydrates, and a large gain of 
water. But the flesh (body) of the animals, in which the chief change 
occurred, appeared to lose a little fat and protein also, which would 
hardly be taken out by osmose. Their removal is easily explained by 
assuming processes of secretion or excretion to accompany that of 
dialysis. 
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Tht> absorption of digested matters through the walls of the alimen­
tary canal in man and other animals is explained as the joint efl'ect of 
dialysis and of a special action of the organs through which the mate­
rials pass. Considering the body of the oyster as a membranous sac 
(or as a congeries of membranous sacs) containing a more concentrated 
solution and immersed in a more dilute solution, and at the same time 
as a living organism performing its normal functions, the occurrence of 
physical dialysis along with the physiological processes of secretion or 
excretion would be perfectly natural. 

But although the experiments do not show just how much of the loss 
of organic compounds was due to purely physical and how much to 
physiological agencies, it is evi~ent that a large quantity of water was 
carried into the bodies of the animals and a considerable amount of 
mineral salts was removed by dialysis. 

EFFECT OF FLOATING UPON NUTRITIVE VALUE. 

7. So far as tue effect of floating upon the nutritive value of the 
oyster is concerned, the experiments confirm in detail the perfectly 
evident a priori conclusion that with the increase in bulk and weight 
there is no corresponding gain but rather a slight loss of nutrients. 
Hence a given weight or· volume of floated oysters will have considera­
bly less nutritive material than the same quantity of oysters which have 
not been thus treated. According to these experiments, which agree 
with the results of practical experience, the difference would amount to 
from one-eighth to one-fifth or more in favor of the oysters in their nat­
ural condition. But the removal of the salts in floating would be con­
sidered by many consumers to improve the flavor of the oysters more 
than enough to make up for the inferiority in nutritive value. It seems 
also to be a matter of common experience that oysters keep better when 
part of the salts have been removed by the dialysis. While, therefore, 
this treatment of oysters is a device practiced by both cultivators who 
float and retail dealers who water them and thus increase the bulk of 
wares sold by bulk, it is not entirely a fraud, since both the flavor and 
keeping quality are often improved thereby. 

5. OYSTERS AS POOD. 

Very little is popularly known, and widely varying views are held with 
reference to the value of oysters and other shellfish for food. Although 
a great deal of scientific research has of late been given to the subject of 
food and nutrition, these particular kinds of food have been studied but 
little, and what has been done is slow in getting into print and becoming 
generally known. The lack of popular knowledge of the subject is 
therefore easy to understand. 
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Speaking roughly, a quart of oysters contains, on the average, about 
the same quantity of actual nutritive substance as a quart of milk, or a, 
pound of very lean b~?ef, or a pound and a half of fresh codfish, or two­
thirds of a pound of bread. But while the weight of actual nutriment 
in the different quantities of food materials named is very nearly the 
same, the quality is widely different. That of the very lean meat or 
codfish consists mostly of what are called in chemical language protein 
compounds or "flesh-formf'rs," the substances which make blood, mus­
cle, tendon, bone, brain, and other nitrogenous tissues. That of the 
bread contains but little of these, and consists chiefly of starch, with a 
little fat and other compounds which serve the body as fuel and supply 
it with heat and muscular power. The nutritive substance of oysters 
contains considerable of both the "flesh-forming" and the more espe­
cially heat-and-force giving ingredients. Oysters come nearer to milk 
than almost any other common food material as regards both the 
amounts and the relative proportions of nutrients, and the food values 
of equal weights of milk and oysters, i.e., their values for supplying the 
body with material to build up its parts, repair its wastes, and furnish 
it with heat and energy, would be pretty nearly the same. But while 
this statement is reasonably correct, the studies thus far made are not 
sufficient to assure us of its absolute accuracy. 

The differences which oystermen observe in the quality of o~~sters 
from different localities, of different age, and grown under different 
conditions, are made clearer and are to a considerable extent explained 
by chemical analysis. Taking the oysters in the shell, the proportion 
of shell contents, "meat" and ''liquor" together, increases relatively 
to the whole weight as the animal grows, at least up to a certain limit. 
In other words a bushel of mature oysters will ''open" more quarts 
than a bushel of the very young animals. But the differences between 
different kinds, or between specimens of the same kind under different 
conditions, are very wide. 

Taking the edible portion of the oyster, after it has been removed 
from the shell, the differences are much greater than people commonly 
suppose. This is apparent when we compare either the flesh (meats) 
or liquids (liquor) of different specimens, or the whole edible portion, 
the meat and liquor (solids) together. The percenta~·e of water in tbe 
edible portion of the different specimens of oysters reported in the 
tables beyond varied from 83.4 to 91.4 per cent., and averaged 87.3 per 
cent. This makes the amounts of "water-free substances," i. e., actu­
ally nutritive ingredients, vary from 16.6 to 8.6, and average 12.7 per 
cent. of the whole weight of the edible portion (shell contents) of the 
animals. In other words the contents of nutritive material in a quart 
(2 pounds) of shell contents (solids) varied from 2~ to 5! ounces. The 
proportion of nutritive substance was twice as large in the one case as 
in the other. 
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The specimens, as received for analysis, were generally in the shell; 
on arrival at the laboratory they were weighed; the shell contents were 
then taken out and separated into flesh (meat) and liquid (liquor); 
each was weighed separately, as were the shells. From these weights 
the percentages were calculated. Table xvn gives the results: 

TABLE XVII.-P1·opm·tion of flesh, liquids, and shells in specimens of shellfish. 

Edible portion. 
Kinds of shellfish , locality, season. , __ ---

Flesh . Liquid::~ . Total. 
------------------------------- --- ------

Oysters: 
Stony Creek, April ....................•.....••...... . . . . 
Stony Creek, November . . .... . ........... .. ............ .. 

~~i~1=I~~~~~·f'!,~~c~-: :::::::::::: ::::::::::~ :::::::::::::. 
Fair Haven, November ................................ .. 
Fair Haven, March ............ . ...... . .... . ... . ........ . 
Blue Points, April ................. . ..................... . 
Blue Points, November ................................... . 
Blue Points, February ........ ............... .. . . ..... . . .. 

~~:::~~!f t!i~h~~~: :·~ ~::: ~:::::::::::::::::::::::::: : 
Potomac River, 3 weeks after transplanting* ........... . 
Potomac River, 6 months after transplanting* .. .. . .... . . . 
.James River, 5 weeks after transplanting* . ............ .. 
.James River, 6 months after transplanting " .....• .. ..... . 
Specimen with maximum percentage of flesh ........ . ... . 
Specimen witli maximum percentage of liquids .- ~ ....... . 
Specimen with maximum percentage of shells . ......... . 
Average of34 specimens,. ............ ... .... . ........ . .. 

Long clams: 
Specimen with maximum percentage of flesh • ........... . 
Specimen with maximum peret·ntage of liquids ......... . 
Specimen with maximum percentage of shells ........ . .. . 

Rou!dcl~~s ~~: ~~-e_c_i~~~s-:::::::::: ::: : : :. :: :::: :: : :::::::: ·. 
Mussels ..•..•............•.................... .. ..... . ..... 

*To New Haven Harbor. 

P. ct. 
7. 5 

11. () 
11.2 
12.6 
12.3 
12.2 
13. 4 
6. 5 
8. 0 

12.6 
11.3 

9. 6 
6. 5 

10. 2 
G. 5 

11.4 
13.4 
11.7 

4. 7 
9. 8 

39. 4 
32. 9 
29. 3 
34.5 
16. 8 
32.7 

P. ct, P. ct. 
11.4 18.9 

7. 3 18.3 
9. 3 - 20.5 
5.4 18.0 

12.1 24.4 
4.4 16. 6 
5. 2 18.6 
9. 7 16.2 
7.4 15.4 
4. 9 17. 5 
8. 4 19.7 
9. 7 19.3 
5. 6 12. 1 
6. 5 16. 7 
7. 3 L3. 8 
5. 8 17.2 
5. 2 18. 6 

13.2 24. 9 
6. 5 11.2 
7. 9 17.7 

16.9 56.3 
:!5. 0 57.9 
24.6 53.9 
21.9 56.4 
14.9 31.7 
18.0 50.7 

Refuse: 
shells, 

etu. 

P. ct. 
81. l 
81.7 
79. 5 
82.0 
75.6 
83.4 
81.4 
83. ~ 
84.6 
82.5 
80.3 
80.7 
87. 9 
83.3 
86.2 
82.8 
8l. 4 
75 1 
88.8 
82.3 

43.7 
42.1 
46.1 
43.6 
68.3 
49.3 

Thus in the case of the specimen from Stony Creek, taken iu April, 
the shelJs made 81.1 per cent., or a little over four-fifths; and the edible 
portion, flesh and liquids together, 19.9 per cent., or a little less than 
one-fifth of the whole weight. Of this 19.9 per cent., the flesh constituted 
7.5 and the liquids 11.4 per cent. In this specimen the proportion of 
flesh was very small as compared with the liquids. In the specimen of 
Blue Points, taken at the same time, the proportion of flesh to liquids is 
just the other way, that of flesh being 13.4 and the liquids 5.2. The 
variations in the proportions of flesh, liquids, total edible portion, and 
shells are very striking. 

We should not be warranted iu assuming that the Blue Points gen­
erally have so much more· flesh and liquid than the others. The figures 
of Table XVII are taken from a larger number obtained in a series of 
analysis of specimens from different localities on the Atlantic coast, 
from Massachusetts to New Jersey. One object of the investigation 
was to get light upon the effect of kind, locality, season, aud other con­
ditions upon the composition. But though the number of analyses was 
considerable, enough to cost a large amount of labor, the result can be 
taken only as a general indication of the range of variation and not as 
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showing the characteristic composition of specimens of a given source 
or at a given time. To find, for instance, the average composition of 
oysters from a given locality, and the differences in composition in 
different seasons of the year and in different years, would require an 
investigation to extend through a year or several years, and to include 
a large number of analyses of specimens especially gathered for the 
purpose. 

The variations in the proportions of flesh, liquids, and shell are so 
clearly shown in Table XVII that further explanation is hardly neces­
sary. 

The details of the proportion of flesh, liquids, and shells and of the 
composition of the flesh, liquifls, and whole edible portion are given in 
Table xrx, which includes all the specimens analyzed. Table XVIII re­
capitulates the composition of the edible portion of a number of speci­
mens of oysters, clams, and mussels. It is interesting to note the varia­
tions in the composition of the oysters in this table. The percentages 
of water range from 84.8 to 90.1 per cent. in the specimens here cited. 
In one of those not here given, but included .in Table rv, the percentage 
of water rose to 91.5. The percentage of water-free substance, i.e., 
total nutrients, in each case, is the difference between the percentage of 
water and 100. The nutrients accordingly range from 18.3 to 8.5 per 
cent. In other words, the proportion of nutritive material was more 
than twice as large in some cases as in others. The largest proportion 
of nutrients was in a specimen of Blue Points, taken in April; the 
smallest is in one from Norfolk, Va., also taken in April. 

TABLE XVIII.-P1·oportions of water and nutritive ingredients in edible po1·tion of speci­
mens of shellfish from d~tferent localities and at different times. 

Kind, locality, and time. 
Water. ~~i~~- Protein. 

OJ sters: P. ct. 
Stony Creek, April.......................... 90.1 
StonvCreek, November ..................... 84.8 
Stony Creek, MarciL . . . • • . . • • . . . . . . . . . . • . • . . 87. 2 
Fair Haven, April........................... 85.1 
Fair Haven, November...................... 85. 3 
Fair Haven, March.......................... 84. 6 
Blue Points, April........................... 81.7 
Blue Points, November...................... 88. 3 
Blue Points, February..... . . . . . . . . . . . • . . . . . . 90. 2 
Shrewsbury, April .. . . . . . . . . . . . . . . . . . . . . . • • . 85. 4 
Slirewsbnry, November . .......... ... . . . . . . . 89.2 
Shrewsbury, .February .................... , 85.2 
Potomac River, 3 weeks after transplanting*. 86. 6 
Potom<\C River, 6 months aftertransplantiBg* 87.4 
James River, 5 weeks after transplanting* .. 90.1 
James River, 6 months after transplanting* 87.0 
Specimen with maximum of nutrients....... 81.7 
Specimen with minimum ofnutrients ....... 91.5 
Average of3i specimens..................... 87.3 

Long clams: 
Specimen with maximum of nutrients....... 85 0 
Specimen with minimum of nutrients . . . . . . . 86. 1 
Average of four specimens .. . .. . . . . • . . . . • • . 85. 9 

Round clams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . 86. 2 
M.nssels . . . • . . . . . . . . . . • • . • • . . • . . . . . . . . . . . . . • • • . • . 84. 2 

P.ct. 
9. 9 

15.2 
12.8 
14.9 
14.7 
15.4 
18.3 
11.7 
9. 8 

14.6 
10.8 
14.8 
13.4 
12.6 
9. 9 

13.0 
18.3 

8. 5 
12.7 

15.0 
13.9 
14.1 
13.8 
15. 8 

*To New Haven Harbor. 

--1-

P.ct. 
4. 6 
0. 9 
6. 3 
7.5 
6.2 
7. 7 
8. 2 
5.8 
5. 0 
6. 5 
4.9 
6. 2 
5. 9 
6. 3 
4. 6 
8.0 
8. 2 
4.5 
5.9 

7. 6 
8.4 
8. 2 
6.6 
8. 7 

Nutrients. 

Carbo- Mineral 
Fats. hydrates. ~~;, 

P.ct. 
0. 6 
1.4 
1.0 
1.4 
1. 3 
1. 3 
1.7 
0. 8 
0. 9 
1. 6 
1.0 
1.5 
1.2 
1.2 
0. 8 
1.3 
1.7 
0. 6 
1.2 

1. 2 
1.0 
1.0 
0.4 
1.1 

P.ct. 
2. 0 
4. 5 
3. 2 
3. 5 
5. 0 
3.5 
6. 5 
2.!) 
2. 3 
5. 0 
3. 2 
5. 2 
3. 8 
3. 7 
2. 3 
2. 2 
6. 5 
1.7 
3.6 

3.4 
2. 4 
2. 3 
4.1 
4.1 

P.ct. 
2. 7 
2.4 
2. 3 
2. 5 
2.2 
2. 9 
1. 9 
2. 2 
1.6 
1. 5 
1.7 
1.9 
2.5 
1. 4 
2. 2 
1.5 
1.9 
1.7 
2. 0 

2. 8 
2.1 
2.6 
2. 7 
1.9 



TABLE XIX.-Percentages of water and nutritivr. ingredients in specimens of American invertebrates ~tsed for food. 

Name and locality of specimen. 

g Edible portion. In whole 
sample.* 8 

'8 
~ -d In flesh. r In liquids. Inedibleportion. (Fleshplusliquids.) I g 1..6-i; 

""' Cl) I . :$ I~;:; o ;> o' , o' , , , ' j F-< <ll"' ' ..... ~ >1 ,.Q 0 • 0 .... 
g ~ ~ ,,.; Cl) I ;!3 .,.j Cl) ;:1 !3 . ~ :rs I p.. ~ c; 
H Q;) C\1 ~ 1""'1 CN ~ iJ1 • .,...., 1.0 ~ I ~ 4) ~ 
,., '"' ~-" Cl) • ~-" Cl) • Cl) Cl) z"! Cl) • ~ I ...... ... E 
... .. - ........ - ........ Cl)<:.,) <0 ........ ~ ,.Q <ll<;.) 

.s Cl) • ;:i x ~ ~ I . ;:i x ~ ~ . ~ ;a ~x ~ ~ h 1 ;e 'Cd -: 
~ .g E :e m . ~ . 2 ] § . ~ · ~ .S t; ~ ~ . !: · 1 2 :; ~ ~ · 

,.Q Cl) ,; 0 b.(l .... -;; I <e 0 b.(l ~ -;; ~ <e 0 ~ ..., .... ... I .;g I] ; 2 
~ ~ ~ ~ ~ <tj ~ ~ ~ <tj ~ ~ p:; ~ ~ l3 I ~ ~1;; § 

- ---------------.---- -- - - - - ------1-

0ysters, (0strea virginioa) in shell: I P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 'I P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. I P. ct. P. ct. I P. ct. 
Buzz!lrd's Ba:y:, Mass............................. ~8 May. 84. 21 7. 75 !·57 1. 4~ 9~. 40 1. 23 0. 00 1. 63 88.80 11.20 5. 30 0. 99 1. 54 3. 37 20. 01 2. 22 
Providence R1ver,R.L •..••.•.•....•.•••..•..... 10 . do .. 79.01 10.30 2.58 2.13 9G.05. 1.48 0.00 2.41 84.79 15.21. 7.12 1.65 2.23 1 4.21 17.00 2.59 
Clintou,Conn .•••••.•••.•.......•.••..•••••...... 103 Nov. 80.91 9.67 1.86 2.29 96.02 1.10 0.02 2.21 88.21 ll.C9 5.13 0.88 2.24 2.84 24.87 2.76 
Stony Creek, Conn............................... 5!> Apr .. 81.02 10.46 1. 60 2. 76 96.12 O. 8J 0. 01 2. 72 90.11 9. 89 4. 64 0. 64 2. 73 1. 95 18. 00 1. 89 

Do...... .. . .. . .. .. .. .. .. .. .. .. . . .. .. . .. .. . .. . 75 May . 82. 09 9. 81 1. 48 2. 55 96. 33 0. 63 0. 05 2. 61 90. 89 9. 11 4. l!J 0. 60 2. 59 1. 73 19. 15 1. 75 
Do........................................... 105 Nov . 77. 82 10.60 2. 32 2. 51 95. 40 1. 36 0. 01 2. 33 84. 83 15. 17 6. 94, 1. 39 2. 44 4. 40 18.23 2. 76 
Do....... .. . .. .. .. . .... .. . .. .. .... . .... . . . . . 203 Mar. 80.42 10. 38 1. 85 2. 22 95. 30 1. 42 0, OJ 2. 50 87.19 12. 81 6. 31 1. 02 2. 3l 3.14 20. 50 2. 62 
Do. (average of 4 samples) ....... : .......... . . .. .. .. . .. 80. 34 10. 33 1. 81 2. 51 95. 79 1. 06 0. 02 2. 54 88. 24 11. 76 5. 52 0. 91 2. 52 2. 80 19. 20 2. 26 

Fairliaven,Conu ................................ 54 Apr .. 81.30 9.89 2.05 2.20 94.00 J 2.06 0.02 3.19 85.12 14.88 7.53 1.44 2.50 3.41 18.06 2.69 
Do ........................................... 93 Nov . 76.24 1{).96 2.47 2.01 9-!. 43 1 2.1! 0.02 2.43 85.25 H.75 6.:.:4 126 2.22 5.03 24.31 3.59 
Do........................................... 210 Mar . 80.80 9. 89 2. 05 1. 85 95.12 1. 9-! 0. 03 2. 21 84. 64 15.36 7. 75 1. 21! 2. 92 ~ 3. 81 16. 59 2. 55 
Do. (average of 3 samples) .. .. .. .. . .. . .. .. . .. .. .. .. .. . .. 79.44 10. 25 2. 19 2. 02 9-!. 52 :l. 06 0. 0::! 2. 61 85. 00 15. 00 7. 17 1. 33 2. 54 4. 08 19. 65 2. 95 

Norwalk, Conn ................................ 118 Dec .. 81.33 9.52 1.51 2.10 96.46 0.75 0.01 2.32 90.04 9.90 4.50 0.65 2.23 1 2.52 17.85 1.78 
Do ................................... _ ... . .. 151 Feb .. ~0. 50 9. 97 1. 89 2. 15 96.32 o. 7G o. 02 2. 50 89. 6oe 10.40 4. 69 0. 82 2. 35 2. 5-i 17.0511. 77 
Do. (average of 2 samples)................... .. .. . .. .. .. 80. 92 9. 75 1. 70 2. 13 96.39 0. 77 0. 02 2. 41 89. 82 10.18 4. 59 0. 73 9. 29 2. 51 17.45 1. 76 

Blue Point, N.Y................................. 56 Apr .. 76.77 10.06 2. 30 J. 93 94.33 1 :!. 31 0. 09 1. 91 81.70 18.30 8. 22 1. 72 1. 92 6. 46 18.62 . 3. 41 
Do ........................................... 107 Nov. 75.55 13.31 2.02 2.58 . 96.89 0.75 O.ul 1.90 88.30 11.70 5.81 0.82 2.17 2.90 16.17 1.95 
Do....................................... ... 182 Feb .. 1 83. 97 8. 81 1. 6J 1. 59 96. 87 0. 9::! 0. 01 1. 70 1 90. 15 9. 85 5. 00 0. 85 1. 64 2. 36 15. 42 1. 52 
Do.(averageof 3samples) ............................... 78.76 10.n 1.98 2.03 96.03 0.31 0.04 1.88

1 
86.75 13.28 6.34 1.13 1.91 3.91 1 16.74 2.:>3 

Rockaway, N. Y . .. ..... .. .. .. .. . .. .. ... .. .. .. .. 58 Apr . 81.27 9. 18 2. 13 1. 67 95.06 1. GO 0. 04 2. 26 87. 06 12.94 6. 00 1. 25 l. 92 I 3. 85 IS. 40 2. 40 
Do ................... .. ................... 112 Nov . 77.66 10.53 2.72 2.02 94.79 1.76 0.01 2.50 8~.31 15.69 7.06 1.66 2.23 ' 4.74 19.84 3.13 
Do. (average of 2 samples) .................. '·.... . .. . 79. 46 1 9. 85 2. 43 1. 85 9L 92 1. G8 0. 03 2. 40 85. 65 14.35 6. 53 1. 46 2. 071 4. 29 /· 10. 12 2. 75 

LonglslandSound,N.Y ........................ 60 Apr. 8-!.47 8.14 1.68 1.41 96.35 1.30 0.09 0.85 89.67 10.33 5.24 0.98 1.17 , 3.03 16.23 1.69 
Do.......................................... . 92 Nov . 78. 51 11. Gl 1. 8-1 :l. 52 HJ. 81 I ~- 29 0. 02 3.16 83. 64 16. 36 8. 50 1. 23 2. 7:.! 3. DO H. 62 !2. 39 
Do .......................................... 109 .. do. 8~.79 8.41 I.i-! J.71

1
96.6~ l.O!J O.Ol l l.87 90.15 9.85 4.56 O.b2 1.79 2.68 .

1

17.59 1.73 
Do. (average of 3 samples)................... . . .. .. 81. 92 9. 31'1 l. 75 1. 88 95.60 1. 56 0. O-! 1. 96 87. 79 12. 21 6. 10 1. 01 1. 89 ' 3. 20 16.15 1. 97 

Oyster_Bay,K. Y ........... .. .................. 180 Feb .. 77.90 10.61 2.~~5 2.19 ' 95.31 1.46 O.Ol 2.37 84.34 15.66 7.19 1.48 2.26 1 4.73 17.27 2.70 
EastRtver,N.Y ................................. 57 Apr 79.92 10.4! 2.16 l.i-! 95.44 1.63 0.02 1.57 87.57 12.43 G.31 1.10 1.87 a.l5 20.28 •

1

. 2.5J 
Do ............ . ............................. 108 Nov . 7".22 10.07 2.87 1.87 94.87 1.81 0.09 2.:33 83.35 1 16.65 6.39 1.72 2.06 • G.48 !20.31 3.il8 
Do. (avera ·e of 2 samples) ....................... _ .. .. .. 77. 57 10. 25 2. 53 1. 81 95. 16 1. 74 0. 06 1. 95 85. 46 14. M I 6. 35 1. 41 1. 97 1 -!. t<2 20. 30 2. 87 

Shrewsbury, lf J .................... "........... 61 Apr . 81. 65 8. 20 2. 20 l. 33 1 95. 07 2. 06 0. 04 1. 83 85. 37 114. 6:3 J 6. 48 l. 60 I l. 47 I. 5. 08 [17. 52 2. 56 
Do ........................................... 106 :\lay. 77.58 9. 68 ::.06 1.88 95.:J~, 188 0. 0! 1.!)6 85.17 ! U.83 6.24 1.5! J.!Jl 5. i4 19.67 2.93 

00 
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Do ...... . ................................ -... 18l Nov . 81.1319.13 2. 00 l. 68196.52 
Do. (average of 3 samples)................... . .. .. . .. ~0. 32 9. 00 2. 29 1. 63 95. 65 

Norfolk, Va ....... .. .......... ................. 59 .Apr 1<3.86 9.32 1.45 1.82 96.83 
Potomac River, Va. (transplanted)t......... .. .. 73 May. 78.87 9. 81 2. 27 2. 54 95.51 

Dot .......................... '........ ..... .. 84 Nov. 82.06 9. 06 1. 93 1. 58 95.69 
Dot................... .... .............. .... 85 .. do .. 77.90 10.31 2. 33 2.17 94.99 
Do. (average of 3 samples)................... .. . .. .. .. 79. 61 

1

9.74 2.18 2. 10 95.40 
Rappahl~tmock River, Va. (transplanted)........ 72 May 82. 61 8. 49 1. 90 1. 58 97.24 
James Rrv·er, Va. (transplanted)t .... .. .. . .. . .. .. . 71 .. do.. 83.49 8. 26 1. 78 1. 71 95. 91 

Dot.......................................... 82 Nov. 77.99 10.63 2. 61 2. 21 94.74 
Dot . . .. .. . . . . . . .. .. . • • . .. . .. . . .. . . . . .. . .. . . 83 .. do .. 82. 77 8. 75 1. 91 1. 55 95. 22 
Do. (average of 3 samples) : .................. .. . .. .... . .. 81. 42 9. 23 2. 10 1. 82 95. 29 

}: ~~ I ~: ~~ 
1. o:; o. 01 
1. 42 o. 01 
2. 05 0. 01 
1. 81 0. 02 
1. 76 o. 01 
1. 01 0. 01 
1.17 0.01 
1. 95 0. 05 
2. 14 ,0. 13 
1. 76 0. 07 

1.72 
1. 83 
1. 6! 
2.47 
1.19 
2.47 
2.04 
1. 38 
2. 56 
2. 54 
1. 42 
2.17 

R9. 16 1 o. 8 ~ 1 4. 87 I. f,o 
8U. 57 n 4:; 1 5.llH 1. 3·' 
91.45 8.55 , 4.50 0.61 
86. t) .J 13. 40 5. 9~ 1. 22 
87. 36 12. 64 6. 25 ]. 18 
86. 14 13. 86 6. 19 1. 21 
El6. 70 13.30 6. 12 1. 20 
ll9. 77 10. 23 4. 88 0. 99 
90. 05 1 9. 95 4. 63 0. 84 
8+. 15 15. 85 7. 00 1. 67 
86. 95 13. O.i 8. 00 1. 31 
87. 05 12. 95 6. 54 1. 27 

1. 70 I 3. 27 
1. (i!) 4. 49 
1.71 1.73 
2. 51 I 3. 75 
1. 43 l 3. 78 
2. 31 I 4. 15 
2. 08 : 3. 89 
1. 52 2. 73 
2. 1612.48 
2. 33 4. 85 
1. 51 2. 23 
2. 00 3.19 

HI. 23 
18. 81 
11. 18 
12.1.'i 
16. 66 
16. 13 
14.98 
15. 17 
13.79 
15.00 
17. 17 
15.32 

2. 08 
2. 53 
0. 95 
1. 63 
2.11 
2. 23 
2. 00 
1. 53 
1. 41 
2. 38 
2.19 
1. 98 

Average of 34 samples (average of aver- I , 
ages) ........ . ................................. 1....... 80. 52 9. 04 2. 0 I 1 1. 96 95. 76 1. 42 0. 03 1 2. 09 87. 30 12. 70, 5. 95 1. 15 2. 03 3. 55 I 17. 70 I 2. 32 

Oystex:s, "solids" (out of shell) :t : 
Farr Haven, Conn .. . ...... ....... .• .. .. .. ... . .. 89 Nov . 84.04

1 

7.12 1. 96 1 0. 86 96.19 1. 60 0. 02 0. 55 85.21 1 14. 79 6. 60 1. 77 0. 83 5. 50 

Viri?~ia.(tr-~nspi~~t~d)·t-."."."."."."."."."::::::::::::::: ~~! ~#:~ . '85."5o "7."5i' 1."83' 'i."i2" 96."43' i."43' o:o2· 'o."77" 2~:~~ i§:~~ ~:~~ ~:~! ~:~~ ~:~~ 
~~-<~~~;~g~-~i4~~;lpi~8)":::::~::~::::::::: .~:~ -~~~-: ·:::::· .::::·: ::::::.:::::::::::::1:::::::::::::::::: ~~:i~ g:~~ ~:~~ i:~6 ~:k~ ::~~ 

100. 00 114. 79 
100.00 11.56 
100. ou 12. 77 
100. 00 12. 10 
100. 00 12. 81 

ChesapeakeBay ................................. 74 May. 78.53 14.00 3.78 1.60 93.57 1.77 0.27 1.21 86.01 ! 13.99 7. 89 2.04 1.4~ 2.5L 100.00 13.99 
Do .. .. . .. .. . . ... . . . . ... . • . . .. . . . ........ .• .. 97 : Nov 76. 75 13.25 4. il5 , 1. 63 93.35 1.40 0. 09 0. 91 85. 1-! 14. 86 7. 2i'i 2.19 1. 27 ~ 4. 25 .100. 00 14.86 

Oysters, "cove" (canned) : 1 1 I · ; I 

Do . ......................................... 120 , .. do .. 77.25 , 13.44 4.24 · 1.45 90.57 1.88 1 0.12 1.10 84.60 t 15.40 i 7 .. l:O J.96 1.26 ' 5.18 itoo.oo 15.40 
Do. (average of 3 samples).................. .. ......... .' 77. 51 13.46 4. 12 1. 56 92. 50 1. 70 0. 16 1 1. 08 85. 25 H. 75 7. 38 2. 06 1. 32 3. 98 :100. 00 14. 75 

Scallops (Pecten irradians) : 1 I I 1 ' 
Shelterlsland,N.Y ............................. 56 Mar ........................ .l ......................... 77.79 22.21 ' t:-i.05 1).03 1.48 5.65 !00.00 22.21 

Do .... .. .... . .. ..................... ..••.. 63 Apr .................................. 1 .................. 82.84 1 17.16 u. 44 I o. 30 1. 29 1.13 100.00 17. 16 
Do. (average of 2 samples)...... .. . . .. . .. . . .. . .. .. . . . .. .. . . . .. .. . . . .. .. . • . . .. . . . . . . . • • .. .. . . .. .. . . . . .. . . . . 80. 32 19. 68 H. 75 0. 17 1. 38 3. 38 I 00. 00 19. 68 

Long clams (M,ra arenaria) (in shell) : I ' 
Boston, Mass .. .. .. • . • .................... .• . . . .. 69 May 77.96 I 14. 55 1. 79 2. 76 95. 73 I 0. 49 0. 01 3. 29 86.11 13. 89 8.13 0. 98 3. 00 1. 78 53. 90 7. 50 
Clinton,Conn .................................... 102 Xov. 78.57 14.86 1.7d 2.49 96.02 0.69 . ..... 1 2.81 86.11 13.89 1 8.69 1.01 2.63 1.56 57.92 1 R.05 

Do .......................................... 201 Mar . 79. 9-! 12. 62 1. 69 3. 11 96. 77 0. 69 • 0. 01 2. 05 85.00 15.00 7. 60 1.18 2. 79 3. 43 56.30 8. 45 
Do. (average of 2 samples)................... . . .. .. . .. 79. 26 13. 74 1. 74 2. SO 96.40 0. 66 0. 01 I 2. 43 85. 56 14.44 8. 15 1. 09 2. 71 2. 49 57. 11 8. 25 

Longlsland,N. Y · : ----······ .................. 65 Apr. 81.05 12.52 1.52 1.56 94.76 1.30 0.03 1 2.93 86.05 13.95 8.40 0.97 2.06 1 2.52 57.64 8.04 
Averageof4samples(averageofaverages) ............. 79.42 13.63 1.68 2.37 95.63 0.82 0.02 2.88 85.91 14.09 8.23 1.01 2.59 :!.29 56.4.4 8.17 

Long clams, canned: I 1 1 ' 
Penobscot Bay, Me ........ _........ .. .. . . . . .. . .. 122 Nov 74. 63 17. 94 2. 92 3. 18 91. 92 2. 44 I tl. 0-! L 72 I 84. 54 1 15. 46 1 9. 06 1. 27 2. 34 1 2. 79 100. 00 15. 46 

Round clams (Venus mercenar1a) in shell: 1 · 

LittleNeck,N.Y ................. ~ .............. 66 .A.pr 78.24 11.59 0.74 2.22 1 95.12 1 0.88 0.02 1 3.17 , 86.20 13.80 6.56 0.40 2.67 1 4.17 31.71 4.38 
Ronnd_clams, canned: , . 1 I .., 

Jshp,Longlsland,N.Y ......................... 1 125 Nov 75.56 16.70 1.27 2.33 90.52 , 4.07 0.26 3.26 82.91 17.09 9.54 0.68 3.14 3.13 100.00 17.09 
Mn~sels (Mytilus edulisl in shell: 1 I I I ' 

Stony Creek, Conn .............................. 
1 

139 Dec .. 78.67 12.51 1. 6711.73

1

94.23 1. 77 0.13

1

2.25 84.16 15.84 8. 69

1

1. 12 1 1.91 4.12 1 50.66 3. 02 
Lobster (Homarus americanus) in shell : 

.Maine ......... ! ............... .'................. 50 Mar ·I······. .. . . ... ... . .. .... .. .. . . ... ...... .. .. . ... ... 84.30 15. 70 11.63 1. 82 1 1. 63 0. 62 52. 52 [ 8. 24 
Do ........................................ 62 Apr .................................. 

1 
........ : ......... 81.77 18.23 14.00 1.55 ' 1.71 0.92 36.24 6.60 

Do .......................................... 1 239 .. do ......... ! ........................................... 1 79.17 20.83 17 .. 24 1. 45 1. 62 0. 52 ........... .. 

"'In sample as received for analysis; in the majority of cases the whole animal, including both edible portion and shell. 
t To New Haven, Conn. 
t Shell contents, including flesh and liquids. 
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TABLE XIX.- Percentages n.f ·1catfw and nutriti1:e ingredients in Rpecimens of Arnerican intJertebrates 1tBed .fol' food-Continued. 

Name and locality of Apecime.u. 
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It would seem from the figures in Table XIX that the northern oysters 
are, on the whole~ richer in nutritive material than the southern, but 
more analyses are needed to show the true average ranges of variation. 
One reason why the Virginia oysters appear to disadvantage here may 
be that they were younger. It appears that as the oyster grows older, 
at least up to a certain time, not only do the proportions of :flesh and 
liquids increase more rapidly than the shells, but the proportion of 
natural nutrients in the edible portion increases also; that is to say, 
100 pounds of young oysters in the shell would appear from these 
analyses to contain less of :flesh and of liquids than 100 pounds of older 
onf's, and when both have been shucked a pound of shell contents 
from the older anim~ls would contain more nutriment than a pound 
from the younger. I wish, however, to be very careful in making these 
statements, because the number of examinations is too small to warrant 
very definite generalizations; indeed, the only figures which bear directly 
upon this especial point are those for the oysters transplanted from the 
James and Potomac Rivers to New Haven Harbor in the spring and 
taken out in the following fall or winter. These show a notable increase 
during this period, both in the quantities of shell contents in a given 
weight of she1l and in the amount of actual nutriment in a given weight 
of shell contents. Perhaps this change is more a matter of feeding and 
fattening than of age. However it may be, it is not unnatural that 
changes of this kind, which take place in other animals, should occur 
in the oyster. Thus calves and pigs in growing and in fattening in­
crease in both the proportion of meat to bone and in the proportion of 
nutritive material in the meat. .As regards shellfish, this particular 
point especially demands more extended study. 

The figures of Table XIX show a slight difference between the average 
composition of the edible portion of the oysters taken from the shell in 
the laboratory and that of those purchased out of the shells, in the form 
commonly called "solids" in the markets. Whether this difference is 
accidental or due to th~ fact that as they are ordinarily shucked for 
sale less of the liquids is saved than was done in preparing our speci­
mens for analysis, it is impossible to say. 

Table XIX is somewhat complex, and calls for further explanation. The 
specimens of oysters are arranged according to locality, from Buzzard's 
Bay, Mass~chusetts, to the James River, Virginia. The proportions of 
water, protein, fat, and mineral matters in the :flesh and in the liquids 
are given separately. The proportions of carbohydrates are not stated, 
since they are l!Ot directly determined by the analysis, but are estimated 
by subtracting the sum of the protein, fat, and ash from the total water­
free substance, which latter is determined along with the percentage 
of water, and is the difference between the latter and 100. Details of 
the methods of analysis may be found in Part I. 

The last. two columns of the table, it will be observed, give the per­
centages of total edible portions and of total nutrients in the edible 
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portion of each specimen as received for analysis. Where the spemmen 
consisted simply of th~ edible portion, as in the case of the "solids" of 
oysters, canned oysters, etc., the percentage of total edible portion is, of 
course, 100. · 

I have aiready stated that some of the conclusions as to the values 
of fats, which are ordinarily drawn from the chemical composition of 
meats and fish, are not ventured upon here because the precise nature 
of the nutritive ingredients of oysters and other shellfish is not defi­
nitely understood. 

Perhaps further experimental study will show that what we call the 
protein of the oyster is very nearly the same as that of meat or milk; 
that what we reckon as carbohydrates of the shellfish have about the 
same nutritive valu6 as the carbohydrates of other foods-milk, sugar, 
and starch, for instance. Mean while, what is known impli('S that the dif­
ferences are probably not very great, though they may be considerable. 

The composition of the liquid portion demands a few words of expla­
nation. The amount of nutriment is very small indeed, the principal 
constituents being water and salts of sea water. How much food value 
these minute quantities of nutriment have it is impossible to say. Per­
haps a given weight of what is called protein in the liquids of oysters 
may be not far inferior to the same quantity in the flesh, but this is a 
matter of doubt. 

Taking all in all, the variations in composition of oysters are very 
wide. The same would very likely be found to be the case with clams 
and other shellfish if a large enough number of analyses were made to 
show the range of variation, but probably the averages of the analyses 
here given represent pretty nearly the average composition of the shell­
fish as they are ordinarily found in the water and in the markets. 

Most of the specimens of oysters and other shellfish here reported upon 
were received without statement as to whether they had been "floated" 
or not, but we suppose that, except when otherwise stated, they had 
usually been floated and the specimens were such as are ordinarily sold. 
'11he effect of floating on the composition is described in another place 
in this report. Briefly stated, floating increases the proportions of water 
and diminishes the proportions of nutritive ingredients, and especially 
those of mineral salts. Floated oysters will therefore have on the aver­
age more water and less nutritive material than those not floated. 
'rhe same is true of clams, mussels, etc. 

It is then safe to say that while the variation in the composition of 
oysters, clams, and the like are considerable, just as they are in different 
kinds of meat, such as beef~ mutton, and pork, yet it is probable that 
the proportions which are expressed in the figures of Table r, and 
graphically set forth in the colored diagram, make a reasonably fair 
exhibit of the average composition of these food materials in the con­
uition in which we ordinarily buy them, and hence represent pretty 
nearly their relative nutritive values. While we must wait for further 
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research before we can with perfect confidence accept these :figures as 
the actual measure of the nutritive effects, we may say, in a general 
way, that the relative food values are indicated very nearly by the 
chemical compositions as here gi\en.* 

The cheapest food is that which furnishes the actually nutritive mate­
rial at the lowest cost. The most economical food is that which is 
cheapest and best adapted to the wants of the user. Various methods 
have been proposed for estimating the relative cheapness or dearness 
of food materials. For instance, the cost of actually nutritive ingre­
dients in a given food material may be computed by comvaring the 
amounts of the several nutrients, protein, fats, and carbohydrates it 
contains, with its market price, 1 pound of protein being assumed to 
cost, on the average, :fi\Te times as much, and a pound of fats three 
times as much as a pound of carbohydrates. The computed costs of 
the same nutrient, e. g., protein, iu different foods, thus affords a basis 
for comp?dng the relative expensiveness of the foods, as in the figures 
below. t 

Compm·ative costs of protein in food maieTials. 

Food material'!. 

Beef, sirloin, mc>dimn fatness ........... . 
Beef, sirloin, at lower price ........... .. 
Beef, round, rather leau ................ . 
Mutton, leg ............................ . 
Milk (7 cents per quart.) .............. .. 
Salmon, early in season ................ . 
Salmon, when plent.v . .. ......... -- ... . 
Mackerel .................. - - . ---- - - . - - . 
Salt cod ........................ -- ..... . 
Oysters (25 cents per quart) .......... . 
Oyster!'! (50 cents per quart, choice) ... . 
Lobsters .......... ------ ...... -···------
\Vheat flour ..... _ ..... _ ........ _. . . . .. 

Ordinary • Cost of 
price per. protein per 

pound. pound. 

$0.25 
.20 
.16 
. 22 
• 03~ 

1. 00 
. 30 
. 10 
. 07 

l')l. 

:252 

- 12 
. 03 

I $1.06 
. 85 
. 63 
. 91 
. 53 

5.11 
1. 53 

• 70 
. 43 

1. 68 
3. 35 
2. 09 
.11 

Shellfish are delicacies rather than staple foods. The above :figures 
illustrate the fact that, like other delicacies, they are not economical 
from the strictly pecuniary standpoint, yet they have an important use. 
The conditions of our advanced civilization make variety in diet desira­
ble, and to a greater or less extent essential, and oftentimes flavor has 
a value which can not be counted in dollars and cents. 

The nutritive value of the shellfish, as of other foods, depends to a 
considerable extent upon their digestibility, but so little is positively 
known of the digestibility of shellfish as compared with meats and 
other animal foods that it has not seemed fitting to say a great deal 

*See article on "Pecuniary Economy of Food" in Century Magazine for January, 
1888. 

t This method of computation is German; assumed relative costs of the nutrients 
are based upon market prices in Germany. The protein is selected for the estimate 
because it is physiologically the most important of then u trients. For other and more\ 
accurate, though more complex, methods see seventeenth annual report of Massachu­
setts Bureau of Statistics of Labor, 1886, p. 253. 

H. Mis. 27 4--55 
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about it here. Perhaps, indeed, the most that ca.n be said is that while 
there are people with whom such substances do not alwaJ'S agree, yet 
o~-rsters belong to the more easily digestible class of foods. 

FOOD VALUE O:F FISH. 

The ingredients of tbe flesh of fish are essentially the same in kind as 
those of the flesh of domestic animals used for food, such as ueef and 
mutton. The chief difference is that the flesh of fish contains relatively 
less fat and more water than ordinary meats. Or, to put it more spe­
cifically, the flesh of fish contains in general about the same proportion 
of protein, less fat, more water, and hence on the whole less nutritive 
material, pound for pound, than that of domestic animals used for food. 
Thus we have in the flesh of flounder only 16 per cent., aud in that of 
cod 18 per cent., of nutrients, while ordinary lean beef bas from 25 to 
to 33 per cent., and the fatter meats considerably more. Tile fatter 
kinds of fish, however, as herring, mackerel, salmon, shad, and whitefish 
approach nearer to medium beef. Dried and salted fish also contain 
good proportions of nutrients, the specimens of ordinary salt codfish 
having 28 per cent., salt mackerel 47, and desiccated cod, a material as 
~'et less known connilercially, 82 per cent. of nutrients. The edible 
portion <M shellfish is poor in nutr~ents, oysters varying from 9 to 19, 
and lobsters averaging 18 per cent. 

Fish as found in the markets generally contain more refuse, bone, 
skin, etc., than meats, as is illustrated in Tables VI and VIII. With 
the larger proportions of both refuse and water the proportions of 
nutrients, though variable, are usually much less than in mPats. Thus 
a sample of flounder contained 67 per cent. of refuse, 28 of water, and 
only 5 per cent. of nutritive substance, while the salmon averaged 23, 
the salt cod 22, and the salt mackerel 36 per cent. of nutrients. The 
nutrients in meats ranged from 30 per cent. in beef to 4.6 in mutton and 
87~ in very fat pork (bacon). The canned fish compare very favorably 
with the meats. It is worth noting that the nutrients in dressed fresh 
codfish, in edible portion of oysters, and in milk were nearly the same in 
amount, about 12~ per cent., though differing in kind and proportions. 

Vegetable foods have generally less water and more nutrients than 
animal foods. Ordinary flour, meal, etc., contain from 85 to 90 per 
cent. or more of nutritive material. But the nutritive value is not pro­
portional to the quantity of nutrients, because the vegetable foods con­
sist mostly of carbohydrates, starch, sugar, cellulose, etc., of inferior 
nutritive effect, and because their protein is less digestible than tbat of 
animal foods. Potatoes especially contain a large amount of water and 
€xtremely little protein or fats. 
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PLACE OF FISH IN DIETARIES-IMPORTANCE OF FISH·CULTURE. 

The chief uses of fish as food are (1) as an economical source of nutri­
ment and (2) to supply the demand for variety in diet, which increases 
with the advance of civilization and culture. 

As nutriment, the place of fish is that of a supplement to vegetable 
foods, the most of which, as wheat, rye, maize, rice, potatoes, etc., are 
deficient in protein, the chief nutriment of fish. The so-called nitro­
genous extractives (meat extract), contained in sma11 quantities in fish 
as in other animal foods, are doubtless useful in nutrition. 

There is a widespread notion that fish contains large proportions of 
phosphorus, and is ·on that account particularly valuable for brain 
food. The percentages of phCJSphorus in the analyses above reported 
are not larger than are found, according to the best analyses, in the 
flesh of other animals used for food. The number of reliable determi­
nations of flesh in the latter are, however, small, and it is, though very 
improbable, yet within the range of possibility that a more complete 
iiwestigation of the subject might reveal a smaller proportion of phos-. 
pborus in meats than in fish .• 

But even if the fish be richer in phosphorus, there is no proof that it 
would on that account be better· for brain food. The question of the 
nourishment of the brain and the sources of tbe il)tellectual· energy 
are too indeterminate to allow decisive statements and too abstruse for 
speedy solution. There is no experimental evidence ·to warrant the 
assumption that fish is more valuable than meats or other food material 
for the nourishment of the brain. 

It is an interesting fact that the poorer classes of people and com­
munities almost universally select those foods which chemical analysis 
shows to supply the actual nutrients at the lowest cost; but, unfortu­
nately, the proportions of the nutrients in their dietaries are often very 
defective. Thus, in portions of India and China, rice; in Northern 
Italy, maize-meal; in certain ('Ustricts of Germany, and in some regions 
and seasons in Ireland, potatoes; and among the poor whiteR of the 
southern United States maize-meal and bacon make a large part and 
in some cases almost the sole food of the people. These foods supply 
the nutrients· in the cheapest forms, but are all deficient in protein. 
The people who live upon them are ill-nourished and suffer physically, 
intellectually, and morally thereby. 

On the other hand, the Scotchman finds a most economical supply 
of protein in oatmeal, haddock, and herring; and the rural inhabitants 
of New England supplement the fat of their pork with protein of beans, 
and the carbohydrates of potatoes, maize, and wheat flour with the 

' protein of codfish and mackerel, and, while subsisting la~gely upon 
such frugal but rational diets, are well nourished, physically strong, 
and noted for their intellectual and moral force. 

Late inquiry in agricultural and biological chemistry has brought out 
some facts which emphasize the importance of tish·culture and the 
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greater use of fish as food, from the standpoints of hygiene and domes­
tic, agricultural, and even national economy. 

Our national dietary is one-sided. Our food contains relatively too 
much of fat, sugar, and starch, and too little of protein. This is a 
natural result of our agricultural coll(litions which have led to the pro­
duction of large quantities of maize, which is relatively deficient in 
protein, and of excessively fat beef and pork. Our agricultural produc­
tion is, in this sense, one:sided. 

Our soils are becoming deplete<} by culture. The evil results of this 
are already evident in the older and are becoming so even in some of 
the newer States of the Union. Of the ingredients of plant food which 
are needed for the restoration of fertilit;y, the costliest and scarcest is 
nitrogen, which is the characteristic element of the protein compounds 
of our food. 

A very large amount of the waste products which are left from the 
consumption of food, instead of being returned to the soil for restoring 
itR fertility and increasing Its production, is carried off in drainage 
waters and through the sewers of large cities into the rivers and sea. 
The nitrogenous products are thus espeo.ially exposed to loss. The 
nitrogen, however, is not lost necessarily in this way. It g·oes for the 
support of marine vegetation which forms the food of :fish. It may thus 
again be utilized as food for man. Fish has relatively less of fats and 
more of protein than meats and vegetable foods. By :fish culture, then, 
we are enabled to supply the very materials which are lacking in our 
dietaries and from the waste products may be saved the valuable fer­
tilizing elements, including .PhosphoruH and especially nitrogen. 

As population becomes denser, the capacity of the soil to supply food 
for man gradually nears its limit. Fish gather materials that would 
otherwise be inaccessible and lost, and store them in the very forms 
that are most deficient in the produce of the soil. Thus, by proper 
culture and use of fish, the rivers and sea are made to fulfill their office 
with the land in supplying nutriment for man. 

'lit. .I .•• : 



.-REPORT UPON THE PARTICIPATION OF THE U. S. FISH 
COMMISSION IN THE CENTENNIAL EXPOSITION, HELD 
AT CINCINNATI, OHIO, IN 1888. 

By J. W. COLLINS. 

ORIGIN AND OBJECTS OF THE EXPOSITION. 

The occurrence of the one-hundredth anui\-ersary of tho settlement 
Cincinnati, and the desire of the public-spirited. men of that city to 
ly commemorate that important event in its history, originated the 
tempt to hold an exposition. A resolution having been passed that 
the one-hundredtll anniversary of the settlement of Cincinnati, 
F.curring in 1888, bP- properly celebrated," a committee was appointed, 

r

hich promptly organized and developed plans for holding an extensive 
ir of more than ordinary local importance, which was denominated 
The Centennial Exposition of the Ohio Valley and Central States, 
eluding the States of theN orth west Territory and those which border 
on the Ohio and even farther South." 
Invitations were extended to other States and Territories to partici­
te in the exposition, the object of which was announced. to be chiefly 
e illustration of the development of the regiou designated as the 

Ohio Valley and Central States" during the century ending in the 
lebration of the settlement of Cincinnati. It is scarcely pertinent to 

~is report to more than allude~ in passing, to the importance of thus 
lemonstrating the material progress of a section of our country which 
~ celebrated for its great natural resources and the industry, energy, 
nd business activity that have always characterized its people . 

.Exposition buildings, etc.-Cincinnati provided for the exposition 
~~ assigning to its use the 1\Iusic Hall and the so-called ''permanent 
xposition" building; also by granting the use of Washington Park, 
itnated directly opposite.the above-named structures, for the purpose 
f erecting, temporarily, the main exposition buildings. An elevated 
,rched walk, crossing Elm street, connected the temporary buildings 
rrith the Music Hall and the permanent exposition, while in the rear of 
he latter an additional structure was erected along the line of the 
iia.mi Canal for the accommodation of manufacturing machinery. The 

869 
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area covered by the exposition buildings afforded a floor space of 4~0,000 
square feet in round numbers, with an additiOlla1 wall space of 142,500 
square feet. 

Participation of States and action of the Ohio legislature.-In response 
to the invitations extended, several States decided to participate in the 
exposition. The enterprise was heartily indorsed by tbe neighboring 
towns of Covington and Newport, while the Ohio legislature appro. 
priated money for a State representation, authorized the appointment 
of honorary commissioners, and also directed the governor, on behalf 
of the State, to invite ''the assistance and cooperation of the Federal 
Government,'' etc. 

Authorization of exhibit by the Federal Government.-.As a result of 
this legislation the governor of Ohio extended to the President and 
Congress an invitation for the Federal Government to participate in 
the exposition. There was some delay in the action of Congress, but 
eventually the following measure was passed by both Houses, and was 
s1gned by the President : 

Whereas, the States which comprise the Northwest Territory and the adjacent 
States will hold at Cincinnati, Ohio, from July 4 to October 27, 1888, a centennial 
exposition commemorative of the organization of the Northwest Territory, under the 
ordinance of 1787, in which exposition all the States and Territories of the United 
States and the General Government have been invited to participate, the object being 
in said exposition to present a panorama of the nation's resources and present state 
of progressive development, by an exhibition of the products of agriculture, of tho 
various industries and fine arts; also the results of advancement made in the sciences; 
the whole illustrating the opportunities secured to and the possibilities which wait 
upon the citizens of this Republic; and 

Whereas, the citizeus of the Ohio Valley and the several States adjacent thereto 
have made suitable and adequate preparation and arrangements for holding said 
exposition and are desirous-and it being fit and proper-that the several Executive 
Departments of the Government, the Department of Agriculture, the Smithsonian 
Institution, including the National Museum and Commission of Fish and Fisheries, 
should participate in such exhibition; therefore, 

Be it enacted, etc., That the head of each of the several Executive Departments of 
tbe Government, the Commissioner of Agriculture, and the Smithsonian Institution, 
inclnding the National Museum and Commission of Fish ancl Fisheries, under the 
direction of the Presi'lent of the United States, be, and they are hereby, authorized 
and directed to prepare and make suitable exhibits at the said centennial exposition 
of the Ohio Valley and Central States, to be helcl at Cincinnati, beginning on the 4th 
of July and closing October 27, 1888. 

That there shall be appointed a committee of Congress composed of ten members, 
five to be appointed by the iresident of the Senate, and five by the Speaker of the 
House of Representatives. Said committee is authorized and directed to visit said 
exposition ancl make such report to Congress in that behalf as they may deem needful 
and proper: Provided, That the President may in the exercise of his discretion allow 
such documents and exhibits as relate to early settlement at Marietta, Ohio, and 
the establishment of civil government in the territory northwest of the Ohio River, 
to be taken to Marietta an<l exhibited during the time from July 15 to 19, 1888, 
inclusive, under such care and custody as he may direct.,. 

* It was not practicable for the Fish Commission to participate in the exhibit at 
Marietta, for reasons that appear elsewhere, and also because the collections included 
nothing specially suitable for the occasion. 
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That to enable the Reveral Executive Departments of Government, the Depa,rtment 
of Agriculture, aml the Smithsonian Institution, including theN atioual Museum and 
the Commission of Fish and Fisheries, to participate in said exposition, to be held as 
aforesaid, there is hereby appropriated, out of any money in the Treas•try not other­
wise appropriated, $147,750, apportioned as follows: 

• For the War Department, $7,150. 
:F'or the Navy Department, $15,000. 
For the State Department, $2,500. 
For the Treasury Department, $7,500. 
For the Interior Department, $36,100. 
:For the Department of Agriculture, $20,000. 
For the Post-Office Department, $5,000. 
}'or the Department of Justice, $2,000. 
}'or the Smithsonian Institution, including the Commission of Fish and Fisheries, 

$50,000. 
For the expenses of the Committee of Cougress, $2,500. 
That the President may, U in his judgment it shall be deemed nec'3ssary and 

expedient in order to secure the best results with greatest economy, transfer a part of 
the fund hereby a-pportioned to one Department or bureatl to another Department or 
bureau. The term bureau wherever used herein shall be construed to include the 
Agricultural Department, the Smithsonian Institution, and Commission of Fish and 
Fisheries. · 

That the President of the United States is hereby authorized to detail au officer of 
the Pay Department of the Army or Navy to disburee the fund appropriated by· 
this act. 

The payments on account of expenses incurred in carrying out and into effect the 
provisions hereof shall be made on itemized vouchers approved by the representative 
of the Department incurring the liability and a person to be designated by the Presi­
dent to make final andit of said accounts: P1·ovided, 'fhat payment of the expenses 
incurred by the committee of Congress shall be made on vouchers approved by the 
chairman of said committee. 

That the bead of each of said Executive Departments and of the Department of 
Agriculture, Smithsonian Institution, and Commission of Fish and Fisheries shall, 
from among the officers or employes thereof, appoint a suitable person to act as repre­
sentative of such Department or bureau, and said representative shall, under the 
direction and control of the head of the Department or bureau, supervise the prepa­
ration and conduct of the exhibits herein provided for. 

That no officer or employe appointed as aforesaid shall be paid extra or additional 
compensation by reason of services rendered in virtue of such employment; but 
nothing herein shall be so construed as to prevent the payment of the just and reason­
able expenses of any committee, officer, or employe appointed or employed under or 
by virtue of the provisions of this act. 
· That all articles imported from the Republic of Mexico or the Dominion of Canada 

for the purpose of being exhibited at said exposition shall ue admitted free of duty, 
subject, however, to such con'ditions and regulations as the Secretary of the Treasury 
may impose and prescribe. • 

Additional explanatory legislation.-The decision on the part of the 
Auditor that the law, as enacted, did not give authority for the pur­
chase of new material by the Departments or bureaus to complete ex­
hibits, and the fact that he held that only such collections or materials 
as were then on hand could legitimately be utilized for exhibition pur­
poses, led to the passage by Congress of supplementary legislation 
declaring the meaning of the previous act and authorizing· the pur-
chase of suitable material, etc. · 
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Appointment of anditor and disbursing ojficer.-In compliance with 
the provision of the law regarding the audit and payment of the ex­
penses of the Government in connection with the exposition, and soon 
after the passage of the bill, the President designated Bon. Anthony 
Eickhoff, Fifth Auditor of the Treasury Department, as special auditor 
to make final audit of the accounts, and directed that l\faj. JohnS. 
Witcher be detailed as disbursing officer. 

PREPARATION OF 'l'HE FISH COMMISSION EXHIBIT. 

The following is a list of persons connected with the preparation and 
conduct of the exhibit of the U. S. Fish Commission: 

Marshall McDonald, U.S. Commissioner of Fish and Fisheries. 
Joseph William Collins, 1·epresentative of the U. S. Fish Commission, in g{meral 

charge. 
COLLABORATORS. 

Richard Rathbun, assistant, in charge of the division of scientific inquiry, U. S. 
Fish Commission, Washington, D. C. 

John A. Ryder, PH. D., professor of comparative embryology, University of Penn­
sylvania, Philadelphia, Pa. 

Dr. William H. Dall, curator of the department of mollusks, U.S. National Mu­
seum, Washington, D. C. 

Dr. R. E. C. Stearns, adjunct curator, department of mollusks, U. S. National 
Museum, Washington, D. C. 

Stephen G. Worth, superintendent of Central station, U. S. Fish Commission, 
Washington, D. C. 

I. S. K. Reeves, passed assistant engineer, U.S. Navy, commlting engineer of the 
U.S. Fish Commission, Washington, D. C. 

James A. Hensha11, M:. D., secretary Cincinnati Society of Natural History, Cin­
cinnati, Ohio. 

Charles H. Gilbert, professor of natural history, University of Cincinnati, Cin­
cinnati, Ohio. 

S. P. Bartlett, M:. D., secretary Illinois State fish commission, Quincy, Ill. 
George H. H. Moore, superintendent of distribution, U.S. Fish Commission, Wash­

ington, D. C. 
Herbert A. Gill, disbursing agent, U.S. Fish Commission, Washing~on, D. C. 
Newton W. Simmons1 in charge of car No. 1, U.S. Fish Commission, ·washington, 

D.C. 
Prank L. Donnelly, messenger, U.S. Fish Commission, ·washington, D. C. 
John B. Williams, superintendent of Baird station, U.S. Fish Commission, Baird, 

California. 
Sherman F. Denton, artist, U.S. Fish Commission, Washington, D. C. 
Charles B. Hudson, artist, U.S. Fish Commission, Washington, D. c: 
H. R. Center, U.S. Fish Co?nmission, Washington, D. C. 
P. T. Yeatman, U.S. Fish Commission, Washington, D. C. 
Henry Horan, superintendent U.S. National Mnseum, Washington, D. C. 
C. A. Steuart, assistant superintendent p. S. National Museum, Washington, D. C. 
W. J. Huddleston, game warden, Hamilton County, Ohio. 

IN CHARGE OF SPECIAL EXHIBITS. 

Fishes and mollusks: Tarleton H. Bean, M.D., ichthyologist of the U.S. Fish Com­
mission. 

Aquarial exhibit: William P. Seal, aqnarial expert, U.S. Pish Commission. 
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Fish-cultm·e: William F. Page, fish-cultural expert, U.S. Fish Commission. 
Collection illustl'ating scientific resea1·clz: M. P. Greenman, microscopist, University 

of Pennsylvania, Philadelphia, Pa. 

GENERAL ASSISTANTS. 

Edward C. Bryan, stenographer, U. S. Fish Commission, in charge of accounts. 
William H. Abbott, U.S. Fish Commission . 
..... ' ~t E. Lewis, U. S. Fish Commission. 
\Villia "P. Sanerhoff, expert fish-culturist, U.S. Fish Commission. 
William 1 . Morgan, expert fish-culturist, TJ. S. Fish Commission. 
F. J. Barr , machinist, U.S. Navy, detai1ed to duty in U.S. Fish Commission. 

r------w-u_~ __ ran, U.S. Fish Commission. 

Appointment of the representative.-On June 9, in conformity with 
the act of Congress, the Commissioner, Col. Marshall McDonald, 
formally designated me as the representative of the U.S. Fish Com­
mission and instructed me to assume responsible charge and direction 
of the preparation, installation, etc., of the exhibit to be made by the 
Commission. Pending this, howe\er, I had practically assumed, under 
the direction of the Commissioner, the duties of representative. 

Funds available.-As will be seen by reference to the act of Congress, 
a lump sum of $50,000 was appropriated "for the Smithsonian Institu­
tion, including the Commission of Fish and Fisheries." By an arrange­
ment between the Commissioner and the Secretary of the s-mithsonian 
Institution a division of this appropriation was made, by which the 
Fish Commission received$10,000. 

Preliminary visit to Cincim.ati.-Before the scope and character of 
the Fish Commission exhibit could be satisfactorily determined it was 
necessary to olJtain definite information from official sources concerning 
the area and location of space that could be obtained for the display. 
It was specially important that the location should be such as to afford 
eYery practicable facility for obtaining a large supply of water, since, 
if this requisite could be secured, it was proposed to make a display of 
liviug fish and other aquatic forms, including plants, a marked feature 
of the exhibit. It was also necessary to have a considerable amount 
of water for the proper display of various forms of fish-cultural appa­
ratus, models of fish-ladders, etc., while it was, of course, indiRpensable 
for hatching fish. Therefore, as soon as preliminary arrangements could 
be made for the preparation, during my absence, of certain material for 
the exhibit, I went to Cincinnati on a trip of ebservation and for the 
purpose of meeting; the exposition authorities and securing from them 
the information which was desired. Leaving Washington June 2, I ar­
rived at Cincinnati the following evening. 

Mr. R. E. Earll, deputy representative of the Smithsonian Institu­
tion, had.gone to Cincinnati a few days previously for a purpose simi­
lar to my own. As soon as practicable after my arrival, we visited the 
exposition buildings together, where we had a conference with the 
management, including President James Allison. Upon inspection, it 
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was seen that the wing of the Park Building, which had been provided 
for the accommodation of the Goyernment exhibits, was entirely inad­
equate for the purpose, it having only about 13,000 feet of floor space, 
no more than was required by the Smithsonian Institution and the 
U.S. Fish Commission. But the management were not oniy quick to 
appreciate what was needed, but prompt to act. It was immediately 
decided to provide·the requisite space, so far as the limits of the Park 
would permit, by constructing additional buildings; plans were pre­
pared and contracts made with the least possible delay~ while the 
assurance was- given that the "GoYernment Annex" would be com­
pleted sufficiently early to permit the installation of the exhibit before 
July 4, the date fixed upon for the opening of the Exposition. 

The plans contemplated as a part of the annex the construction of a 
wing running north from the structure originally intended for the use of 
the Government, and since the northern end of this was to be near the 
large water pipes entering the exposition grounds it was deemed a 
favorable location for the Fish Commission exhibit. It was learned that 
the management would afl'ord to the aquarial display all practicable 
facilities, among which may be mentioned all the electric lights required 
for lighting the aquaria. Arrangements were made for storing boxes, 
trucking material, and much useful information was obtained concern­
ing the terminal facilities of different railroads, and such other matters 
as were directly connected with the transportation and installation of 
exhibits. 

I returned to Washington on June 8, and immediately set to work to 
prepare the ~xhibit. 

Organization of a boarcl.-Previous to my appointment in charge of 
the Fish Commission exhibit the representatives of the other Depart­
ments had informally met and organized as a board, this action being 
taken to facilitate the transaction of certain business connected with 
the Government display in which all the DPpartments had a common 
interest. Col. Cecil Clay, representative of the Department of Justice, 
was selected by the board for its chairman; Mr. Haughwout Howe, 
representative of the State Department, as secretary, and Mr. Marcel­
lus Gardner, representative of the Department of the Interior, was ap­
pointed in charge of the preparation of certain forms of stationery. 

Because of some indefiniteness in the law and a misunderstanding 
resulting therefrom concerning the status of the },ish Commission there 
was at first some difficulty in securing for it the proper recognition, 
though tlle matter was satisfactorily arranged after proper explanations 
had been made. 

The organization of the board was generally beneficial, since the sev­
eral Departments, acting in an organized manner, could facilitate the 
accomplishment of business common to all and generally c!trry it on 
more economically than if each h!icl acted independently. 

Plan anrl scope of the Fish Commission exhibit.-The object of the ex-
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hibit was to show, as far as practicable, the results accomplished in the 
scientific investigation of the waters, in the study of the methods, rela­
tions, and statistics of the fisheries, and in the artificial propagation and 
acclimatization of fi . .;;hes, whereby certain important industries are 
chiefly maintained. The plan of the exhibit, which I submitted to the 
Commissioner June 13, 1888, was substantially carried out. The fol­
lowing extracts show the general scope: 

(1) The scientific investigations and explorations which have been and· are now 
being conducted by the Fish Commission. 

(2) The history, present methods, and importance offish-culture, together with the 
system of distribution of fish and fish eggs, which may be properly consi<lered under 
the head of fish-culture. In connection with this it seems to me desirable that there 
should be an exhibition of live fish in aquaria, chiefly representing species which 
have been propagated by the efforts of the Commission. Also, it is important to show 
the most improved system of fish ways, since these have an intimate relation with the 
question of propagation, which might be seriously impeded, if not rendered abso­
ltitely abortive, unless some successful method is devised to enable fish to ascend 
rivers during their breeding season. 

(3) Fisheries, including (a) specimens of the more important economic species; 
(b) apparatus, photographs, paintings, crayons, etc., illustrating the capture of :fishes; 
(c) vessels, boats, photographs, sketches, etc., illustrative of the flotilla employed in 
the fisheries of the United States. 

The plan and scope of the display were limited by the space and 
means available for the installation. By agreement with the repre­
sentatives of the other Departments, it was decided to place the Fish 
Commission exhibit in the north end of the "Park Building;" but the 

· space allotted was less than 3,000 feet of floor area, rectangular in form, 
95 by 31 feet.* The wall space, however, was comparatively ample, 
measuring 31 feet in length on each side and 95 feet across the end 
of the building. Additional space of this kind was afforded by the 
screens separating the Fish Commission section from that occupied by 
the Smithsonian Institution and National Museum. The wall space 
was especially important, since it afforded the requisite background for 
the aquaria aud gave opportunity for the proper display of numerous 
pictures ancl maps illustrative of fisheries, fish-culture, etc. 

lVorlc on the collections, etc.-The time available for the preparation 
and assembling of the collections was exceedingly short. The scope of 
the exhibit was not determined until after my return from Cincinnati, 
June 8. The arrangement for a division of the appropriation between 
the Fish Commission and the National .l\Iuseum was not arrived at until 
after June 20. 

*The total available space for the Government exhibits amounted to 42,000 square 
feet of floor. Of this, the following assignments were arranged by the board: State 
Department, 750 feet; '.rreasnry Department, 4,250 feet; War Department, 4,000 feet; 
Navy Department, 4,750 feet; Interior Department, 6,000 feet; Department of Agri­
culture, 4,000 feet; Post-Office Department, 2,500 feet; Department of .Tustice, 750 
feet; Smithsonian Institution ancl National Museum, 12,000 feet; U.S. Commission 
ofFish and Fisheries (about) 3,000 feet. 
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Several of the chief assistants were absent from Washington and 
consequently could not assume the duties assigned them until late in 
June. As the exposition opened on July 4, and much new material had 
to be prepared, packed, shipped, and installed, the outlook was dis­
couraging. 

Mr. Seal had charge of the aquaria, and began making necessary 
arrangements for a live-fish display soon after the passage of the bill 
authori"zing the Commission to participate in the exposition and con­
siderably in advance of the preparation of other material. All the 
preparatory work was pushed with the utmost vigor; day after day 
every one labored late into the night until the collections were ready. 

The exhibit illustrating the scientific work of the Commission was 
brought together through the assistance of Mr. Rathbun, on whose 
recommend~tion Mr. M. P. Greenman was appointed to have charge of 
it; the fisL-cultural exhibit was prepared under the joint direction of 
Mr. Worth and Mr. Page, and Dr. Bean acted as chief assistant in 
assembling and installing the material illustrative of the methods and 
relations of the fisheries, including the objects of fishery, statistics, etc. 

The preparation of the exhibit was facilitated by the withdrawal of 
certain material from the National Museum, together with a few cases 
and screens.* Early in July the material for the aquaria! exhibit was 
shipped from Washington, and shortly thereafter the bulk of the other 
collection~ were forwarded. 

INSTALLATION AND CONDUCT OF EXHIBIT. 

Allotment of space.-The space allotted to the exhibit was so much less 
than was required that crowding of the collections was unavoidable. 
The arrangement of tlle collections had to conform, in a large measure, 
to the requirements of the live-fish exhibit. It had been decided that 
the most satisfactory location for this was against the wall of the north 
end of the annex, where a central space 45 feet long by 16 feet wide 
was allotted to it, in addition to t,he area required for a pond and addi­
tional aquaria, as sllown on the plan. The .scientific and fish-cultural 
collections were placed on the east of the main entrance to the Fish 
Commission space, while the material illustrative of fisheries, etc., occu­
pied the other side. 

The accompanying plan shows the relatiYe positions of the several 
sections and the area covered by each. 

Offices, etc.-With the permission of the exposition authorities small 
annexes were built, wherein were located the filters, tools, and ice re­
quired for the aquarial display, and also a small office room. . .. 
, *Almost without exception, the material withdrawn from tho Museum constituted 
a part of the fisheries collection brought together by the Fish Commission, or 
included specimens obtained by the Commission in its scientific explorations and 
subsequently deposited in the Museum. 
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Considerable difficulty was met with in arranging the live-fish display. 
In accordance with the plan for this part of the exhibit a structure 
representing a section of a rocky sloping hillside was erected for the 
reception of the aquaria, a row of which was arranged around the front, 
while two rows were placed on either side of a grotto-like passageway (6 
feet wide) that ran from end to end beneath the hill. There were twenty­
one tanks in all thus locateu, besides which two larger tanks were 
placed on trestles on each side of the main avenue connecting tile Smitll­
sonian and National Museum exhibit with that of the Fish Oommission. 
In the center of the hill a tiny rivulet tumbled down the steep and 
broken declivity, fell into a basin below, and thence passed through a 
McDonald fish way (or ladder) to a miniature pond on the floor. 

It will readily be understood that, even under the most favorable 
conditions imaginable, the erection of such a structure, the installation 
of aquaria, the building of a miniature pond, the preparation for light­
ing th~ aquaria by electricity, and the arrangements for filtering and 
regulating the temperature of the water required much labor and special 
skill. The building of the structure was, however, pushed forward with 
all possible diligence. A double force was employed, one gang working 
during the day and the other at night. On account of the nature of the 
matedals used in making the imitation rock-work, considerable time was 
consumed in getting the grotto into shape to admit visitors. It was 
completed in the latter part of July. The chief difficulty, however, lay 
in obtaining a sufficient supply of filtered water. The excessively muddy 
condition of the water made it imperative to filter all that was used, and 
the supply needed was large, since a continuous circulation had to be 
kept up to maintain the fish in a healthy condition.* 

The most efficient method of obtaining a water supply and proper 
aeration of aquaria is that of having a very small stream delivered 
with strong pressure, and which, penetrating the surface of the water in 
the tanks, carries in with it a large amount of air that is dispersed in 
minute bubbles. The method of filtration must be adapted to this 
purpose. Certain unexpected obstacles were developed before the de­
tails were finally and satisfactorily completed, ~hich not only delayed 
the work, but for a time appeared to make a successful exhibit of live 
fish impossible. 

The pressure of water from the city mains at Cincinnati is very great, 
ranging from 60 to 75 pounds to the square inch. The chief difficulty, 
however, was due to an elevator run by hydraulic power, located not 
far from the Fish Commission exhibit, the operations of which caused 
excessive and rapid fluctuations of pressure~ varying in an instant from 

*There were 53 rainy days during the exposition period, and the Ohio River, USLl­

. ally low and comparatively clear during summer, was very high and phenomenally 
muddy during all this time. Nevertheless, after the conditions were fully understood 
and means found to control them, it was practicable to provide water of perfect 
clearness and brilliance. 
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60 to 120 pounds. The effect on the filters was like sledge-hammer 
blows, and resulted in breaking the diaphragms on three occasions, 
which allowed free alum to be circulated through the whole series 
of aquaria thus supplied. Nearly all of the fish were killed. Many 
attempts were made to. control the pressure, but all efforts proved 
ineffectual until it occurred to Mr. Barry to apply a s.team safety-valve 
to the supply pipe, and this solved the problem most satisfactorily. 

On July 25 a large consignment of various species of trout was re­
ceived from the Wytheville station and transferred to the aquaria. 
Fish and numerous aquatic plants were received from vVashington a.t 
the same time. Later, additional supplies of trout were brought from 
Northville, :Mich.~ while other species were received from the rivers in the 
vicinity of Quinc~y, Ill. The ill'Stallation was completed July 25, when 
the first shipment of fish and plants was received, and considering all 
the disadvantages under which the work was accomplished, it may be 
considered creditable that such results were accomplished in less than 
three weeks from the time the first of our material reached Cincinnati. 

The exhibit of the Commission was broadly grouped under three 
general heads: scientific inquiry, fish-culture, and fisheries; though the 
aquaria! display, which was intimately associated with and related to 
each of the above-mentioned divisions, might be appropriately consid­
ered a separate section. 

Under the head of scientific inquiry were exhibited models, photo­
graphs, and illustrations of the coast laboratories and tbe vessels used 
by the Commission for scientific research, including a special series of 
views of the station at Wood's Holl, Mass., and the scenery in tbe im­
mediate vicinity. There were also full-sized specimens of apparatus 
employed in marine investigation, together with charts and models of 
the ocean showing results of exploration. Next came alcoholic and 
dried specimens of various forms of fishes, crustaceans, etc., and speci­
mens of many small forms of life mounted on slides for the microscope; 
these, together with sections of fisb eggs, sponges, etc., constituted a 
very interesting: microscopical display. The publications of the Com­
mission were also placed under this section. The fishes and other 
animals, mentioned elsewhere as "objects of fisheries," may appropri· 
ately be referred to here, since they have also been objects of scientific 
inquiry. 

Under fish-culture was included an historical collection of apparatus 
used for the artificial propagation and distribution of fish ; also photo­
graphs, transparencies, etc., sbowing tbe same in action. This collec­
tion embraced the most approved forms-full-sized specimens and mod­
els of apparatus now used for artificial hatching and for distributing 
fish and ova. Associated with these were models and illustrations of 
hatching houses, etc., including floating barges and steamers; a lay 
figure and numerous photographs, transparencies, and other devices, 
illustrating the methods of fish-culture; statistical charts showing the 
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results of artificial propagation of the shad, and models and other rep­
re~entations of fish ways or fish-ladders for assisting anadromous fish in 
reaching their spawning grounds at the bead waters of streams in which 
artificial obstructions are placed. Many living specimens and casts of 
fishes which had been artificialJy hatched and raised were exhibited. 

The fislwries section embraced the following: 
(1) Objects of ftsberies, such as marine mammaHa, reptiles, batra­

cbians, fishes, and mollusks. The former were shown by casts, paint_ 
ings, photographs, lithographs, etc.; the reptiles and batrachians by 
living specimens, illustrations, etc.; the .fishes by Jiving specimens, 
casts, color sketcbes, etc., and the mollusks by living and dried speci­
mens of the more important species. 

(2) Stries of large maps showing distrihution of the most valuable 
species of fish and mollusks used for food and bait in the northwestern 
Atlantic, from Cape Hatteras to Labrador. 

(3) Models, photographs, and illustrations of the various kinds of 
American fishiug vessels and fishing boats, embracing an historical 
series of models. 

( 4) Photographs showing process ·of net making and mending. 
(5) Charts of North Atlantic fishing-grounds. 
(6) Illustrations of. economic condition of fishermen, embracing pho­

tographs of fishermen, views in and about fishing towns and harbors, 
fishermens' dwellings and boarding houses; also dwellings of fishery 
capitalists who were formerly fishermen. 

(7) Methods of fishing in the following branches illustrated by pho­
tographs, lithographs, and sketches: 

(a) Fur-seal fishery; (b) whale fishery; (c) Beluga or white-whale 
fishery; (d) black fish fishery; (e) porpoise fishery; (/) terrapin fis_h­
ery; (g) flounder fishery; (h) halibut fishery; (i) cad fishery; (j) 
mackerel fishery; (lc) bluefish fishery; (Z) smelt fishery; (m) whitefish 
fishery; (n) salmon fishery; (o) shad fishery; (p) herring fishery; (q) 
eulachon fishery; (r) menhaden fishery; (s) dogfish fishery; (f) market 
fishery; (u) oyster fishery; (v) clam fishery; (w) crab fishery; (x) lob­
ster fishery; (y) sponge fishery. 

(8) The statistics of the fisheries of the United States were shown on 
a large map. 

The aquaria! display included numerous kinds Qf fresh-water fishes, 
among which were the following that had been artificially hatched and 
raised: 

Rainbow trout (Salrno i1·ideus). 
Brook trout (S. jontinalis). 
Brown or Von Behr trout (S. fa1·io). 
Loch Leven trout (S. levenensis). 

Scale, leather, and mirror carp ( Cyprinus 
carpio). 

Paradise fish (Mac1·opodtts 'IHnustus). 
Golden ide (Idus aumtus). 

Besides these there were many varieties of goldfish. In addition to 
the fishes, the aquaria contained numerous species of fresh-water shells 
and aquatic plants; also i?Oft-shelled turtles, etc., wllich bav~ b~en~ to 
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a greater or less extent, subjects of inquiry by the Fish Commission. 
Explanatory labels were placed on all the tanks containing live fish. • 

The live-fish exhibit attracted marked attention and may be called a 
decided success, notwithstanding adverse conditious. Should circum­
stances permit a Jive-fish exhibit in the future, under more favora~. · J 

auspices, I would feel it to be my duty to heartily recommend the under­
taking. It is doubtful if in any other way knowledge of our economic 
fishes can be so readily conveyed to the people. The educational 
ad \antages offered by such an exhibit are beyond computation. But in 
addition to the value of such a display to the public, in this pa1 ticular 
instance much was learned by the experts of the Commission through 
the experimental work at Cincinnati that will probably prove advan­
tageous in the future. Most worthy of note was the fact developed 
that brook trout (Salvelimts jontinalis) will live in water with a mwl­
eratf:'ly high tempr.ratnre if the water is clear and well aerated. 1\ir. 
Seal succeeded in keeping trout in good condition in water having a 
temperature of 70o. 

Deputy rep'resentative appointed, etc.-On August 2, Dr. T. H. Bean 
was plac~d in charge of the exhibit as deputy representative and acted 
in that capacity during my absence in the East on special duty until 
September 12. 

Decrease of force.-Early in September four of the assistants were 
withdrawn from the exhibit. This reduction of the force, which was 
small enough before, added materially to the labors of those who re­
mained. This was perhaps most noticeable in connection with the cleri­
cal duties incident to the accounts and corr('Spondence, which devolved 
upon Mr. Bryan, who, in addition to his duty as stenographer, attended 
to all the accounts and gave much assistance elsewhere. It is scarcely 
necessary to add that, practically with no exception, his labors extended 
far into the night during the entire progress of the exposition, as well 
as for weeks after Hs close. 

Collecting indigenous fish, etc., for aquaria.-In addition to the fish 
received from the U.S. Fish Commission stations and from Quincy, Ill., 
indigenous fishes and other aquatic animals were collected from the 
waters near Cincinnati, thus saving expense in transportation and 
securing more frequent additions to our aquaria. Mr. Page visited. the 
Ohio River, near Lawrenceburg, Ind., on August 21, aud brought back 
on the evening of the same day quite a variety of living specimens, 
among which was a blue catfish (Ictalurus -ponderosus) weighing about 
50 pounds. About once a week a party, usually in charge of myself, 
went out for this purpose, though additional collections were obtained 
by :Mr. Seal and others from time to time. A great many species were 
collected, and the fish that were injured so that they were unfit for our 
purposes were given to Dr. James A. Henshall, secretary of the Cin­
cinnati Museum of Natural History, or to Prof. Charles H. Gilbert., of 
the University of Cincinnati, both of whom accompanied us on some of 



trips and entered heartily into tlle work of collecting. Some spec­
ens were also presented to the Cn vier Club of Cincinnati. 
a::"leve'nu gentlemen who owned or controlle<l ponds near the city very 

lfeil~~r(JtUSly gave us th.c opilOrtnnity to seine them, and it was specially 
that these friendly offers were ·made voluntarily and gen­

as a result of having seen our exhibit of live fish. In some cases 
proprietors of ponds sent us specimens of living fish. For instance, • 

September 15 we recehred three fine, large specimens of buffalo fish 
Mr. J.D. Hosse, proprietor of Rosse Lake, near Elmwood. 

The best locality for obtaining colle.ctions was found to be on Little 
i River, near Remington, some 20 miles or so from Cincinnati. In 

work not only was the privilege of seining in the waters near Cin­
ti cheerfully accorded to the Fish Commission, but efficient aid 
rendered by Mr. W. J. Huddleston, game warden of Hamilton 

!D:niilty., through whose efl'orts and cooperation a creditable exhibit of 
ve fish was maintained . 
. Tt;ip to .Lake Erie.-My proximity to the Great Lakes afforded a good 

lllllftT1•nnl"tnnity for personally observing the methods of fishing and of 
~., ........ , .... ._.g fishery products in that region, ~o far as this could be done in 

brief visit. For this purpose the Commissioner instructed me to go 
the lakes, and I left Cincinnati on the evening of October 4 for San­

' Put-in Bay, and the Bass Islands. Many interesting observa­
were made at these places and considerable information was 

Jl)t~taJrnect which will be of value in connection with future investigations 
this region. Having accomplished all that was deemed desirable, 

returned to Cincinnati October 9 . 
. n.awm11~g salmon.-The continuance of the exposition into late autumn 

IIUIDJ:Ueu a good opportunity to give a practical illustration of artificial 
l ll1~0~Iag:atilon of fish. Therefore, in compliance with instructioiis from 

Commissioner, 45,000 eggs of the California salmon (Oncorhynchus 
!~au~~rJh,a) were shipped September 17 and 19, from the station at 

, Oal. These eggs were received about a week later in good 
, and were transferred to the McDonald hatching jars in the fish­

cultural section. So far as I am aware, this was the first attempt to 
fiatch salmon in the McDonald jars, and the success attained, even with 
tile muddy water, made the experiment a very valuable· one. At first 
~e result of this experiment was somewhat doubtful because of the 
mUddy copdition of the water, but on October 2 the young fry began to 

and on the 13th all had been successfully hatched. Eighty-nine 
cent of the eggs hatched, which was a better result than is usually 

'lli&iiJted under the best conditions. 
successful attempt to hatch California salmon was one of the most 
ve exhibits, being a fine illustration of the work of fish-culture 

failing source of interest after the young fry appeared. 
rJt1)~.s:.gBtbered around the tables to watch the movements of the fry 

bryos breaking from the eggs, and so absorbingly interested 
H. Mis. 274-56 
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did many become that all else seemed forgotten and newcomers often 
found difficulty in getting near the point of attraction. 

From Mr. Page's report on thA hatching and distribution of these 
salmon it appearR that the temperature of the hydrant water was at 
first reduced by the ice coil from a maximum of 78C to 600 F. From 
October 18 to October 28 considerable mortality was caused among the 
fry by muddy water and an epidemic disease. Upon the recommenda­
tion of Mr. John H. Bissell, commissioner of l\'Iichigan fisheries, 
34,000 fry were planted in Traverse Bay, Michigan, October 29. The 
remaining fry were distributed in small lots to parties in the vicinity of 
Cincinnati. In the summer of 1889, Mr. Joseph Schlosser, of Coviug­
ton, Ky., who had received a few hundred or the salmon and placed 
them in cold, spring-fed ponds, stated that they had thriven beyond 
expectation. · 

Distribution of fish.-As the exposition drew near its elose many peo­
ple at Cincinnati an{l vicinity expressed their desire to receive live fish 
from the exhibit wh~n the display was ended. The principal demand 
was for goldfish and carp, and a~ we did not have enough to meet this 
demand the Commissioner arranged to send 1,500 carp and 200 goldfish 
for distribution at Cincinnati about the date when the exposition 
closed. Thus the numerous applications filed in the office of the Fish 
Commission exhibit at the exposition were complied with. Most of the 
species, however, particularly those of the Ohio Valley, were sent to 
Washington for installation in the a.q uaria maintained by the Commis­
sion at Central Station for study. 

Distribution of publications.-The interest aroused by the exhibit 
caused frequent demands for publications relating to fish-culture and 
the general work. At my req nest the Commissioner sent reports of 
this kind to the exposition, where they were distributed to persons 
especially interested in the operations of tile Commission. 

Every effort was made by the Fish Commission experts to convey 
information to the public concerning the fisheries, the work of the Com­
mission, and the use of various devices employed in fish-culture and 
scientific explorations; and the appreciation of the exhibit was doubt­
less due to a better understanding gained in this way of the material 
displayed. 

CLOSE OF EXPOSITION, ETC. 

'Change in date of closin.g.-It was .the original ·intention to close the 
·exposition ·on ·october 27,'the date named in the bill authorizing the 
participation of the Federal Government. However, as the exposition 
neared its close it was determined by the management to continue jt 
open until November 15, and a resolutivn passed Congress October 2Q, 
authorizing the exhibition of the Government collections until the date 
of clos~ng. Later it was decided by the management to close the expo­
sition on November 8, and that was the actual date of closing. 

This cha~ge in the elate of closing caused me much anxiety, for all 
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estimates for the exhibit had been based on the expectation that the 
exposition would close on October 27. By the closest economy it had 
been found possible to make the allotment of $10,000 suffice for our 
needs and the return of the material to Washington, but that was all, 
and it was evident that a continuance of the exhibit beyond the orig­
inal date would involve expenditures which we had no means of defray­
ing. The matter was promptly laid before the Commissioner and, upon 
proper representations having been made by him, the President decided 
to allot to the use of the Fish Commission exhibit the additional sum 
of $1,500. 

Deputy representative appointed, etc.-My plans in connection with the 
work of the Division of Fisheries had been formed on the assumption 
that the exposition would close on October 27, and the pressing nature 
of some important affairs relating to the division made it impracti­
cable for me to remain in Cineinnati much beyond that time. There­
fore I left Cincinnati for Washington ou Nove~nber 4, and on the same 
date appointed Mr. E. C. Bryau a deputy representative in charge of 
the exhibit, to act under my direction, with instructions to pack and 
ship the collections as promptly as possible after the close of the expo­
sition. This was satisfactorily accomplished, and on November ~2 Mr. 
Bryan and party left Cincinnati for Washington. 

On account of my absence from Washington, Mr. Bryan had charge, 
under the general direction of the Uommis~ioner, of unpacking and 
renovating the collections and reinstalling such material as had been 
taken from the National Museum. This work was done in the most 
1-ainstaking and creditable manner. In addition Mr. Bryan rendered 
very important service in connection with the correspondence and other 
clerical duties connected with the exhibit. 

Dispos·ition of material.-Some misunderstanding arose on the part 
of the officials of the Treasury and War departments concerning the 
disposal of material purchased for the exhibit of the Commission. 
However, when the proper explanatious had been made, the matter was 
arranged to the entire satisfaction of all, for the officials concerned 
quickly saw the advantage to the Government of retaining valuable 
collections that might be needed at any time (besides being useful ad­
ditions to the p~rmanent exhibits in Washington), and for which only 
the most meager returns could be e4pected, if sold at auction, as at first 
contemplated. 

As a matter of fact, all the material belonging to the Commission 
which it was intended to return to Washington was en route for that 
city before the representative was informed by Maj. Witcher of the 
order (270) of the War Department. Such material as was not deemed 
of special value to the Commission was turned over to Maj. Witcher ; 
that which had been taken from the National Museum was reinstalled, 
and the remainder was, by direction of the Commissioner, turned over 
to the superintendent of Central station, Washington, D. Q, 
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The great haste with which the exhibit was prepared made it im. 
usually difficult to comply with the extraordinary demands ip_ settling 
up affairs after the close of the exposition, when it became necessary to 
show in an itemized statement every individual object purchased and, 
as far as possible, the particular exhibit it was obtained for. Never­
theless, this duty was satisfactorily performed, though the labor involved 
was so great that the work was not completed until late in the winter 
fol:owing the close of the exposition. 

Press comments.-The press showed a praiseworthy disposition to pub­
lish instructive and reliable articles on the fisheries, some of which were 
well illustrated. In this way tens of thousands became familiar with 
the fisheries who had known little or nothing of them before, and many 
persons were thus led to visit the exposition for the purpose of adding 
to their knowledge of these industries, as well as to become better 
informed as to the work and functions of the U. S. Fish Commission. 
There can be no question of the beneficial effect on the fisheries of thus 
bringing the citizens of our interior States to understand and appreciate 
their importance to the nation and the peculiar perils and hardships 
which attend their prosecution. 

]J!faterial sent to Augusta Exposition.-On September 17 the Augusta 
National Exposition Company, through its commissioner, Charles S. 
Hill, requested that the Fish Commission, after the close of the Cincin­
nati Exposition, send certain collections illustrative of its workings to 
the national exposition to be held at Augusta, Ga., October 10 to Nov­
ember 17, 1888. In compliance with instructions from the Commis­
sioner the material selected by Mr. Hill was sent to Augusta. The 
most important object sent was the collection of photographs illus­
trative of fisheries, which had attracted much attention at Cincinnati. 

Courtesies.-! have pleasure in acknowledging, on behalf of the Fish 
Commission, the following courtesies: 

The U. S. National Museum placed at the disposal of the Commission 
certain collections, cases, etc., while its experts were permitted to 
accept temporary employment from the Commission for the purpose of 
packing the more fragile material. 

The U. S. Hydrographic Office furnished for exhibition a full set of 
its charts of the fishing banks off the northeast coast of America, many 
of which had recently been issued on a much improved plan. The series 
also included the coasts and harbors of Canada, Newfoundland, and 
Labrador, off which the fishing banks lie, and which are much fre­
quented by American fishermen. 

Acknowledgments are due Prof. John A. Ryder for the assistance 
given by him in the preparation of the microscopical exhibit. 

Dr. Dall, curator, and Dr. Stearns, adjunct curator, of the Depart­
ment of Mollusks, TI. S. National Museum, both gave attention to the 
selection of a collection of mollusks representing the most important 
commercial species. 
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Prof. Gilbert and Dr. Henshall accompanied the expeditions sent out 
to collect live fish near Cincinnati, and both entered heartily into the 
work. Their knowledge of the waters and fauna of the region was of 
much assistance. 

Dr. Bartlett, who had his headquarters at Quincy, Ill., where Mr. 
Moore spent some time in collecting fish, rendered material aid to the 
agents of the Commission. 
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Mussel ............................... 125, 141 
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Sea basR ..•............................. 25, 29, 
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Stingray ..................•.......•. , .. 57, 156 
Striped bass .................... 11, 122,1411 163 
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Walrus .........••................. 72. 111,117 
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Arago ........................ 94, 95, 96,100,103 
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Bonanza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
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Bounding Billow. . . . . . . . . . . . . . . . . . . . . . . 89, 90 
Capo Horn Pigeon ..................... 8!l, 91 
Challenge ..•.......................... 157,164 
Champion.............................. 251 
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Constitution ..................... 94, 95, 96, 103 
Coral ................................... 891 90 
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Fisher................................. 208 
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H. L. Ruggles . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
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Helen Mar ........................... 87, 89, 90 
Helen ·w. Almy ...................... 95, 96,98 
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Hidalgo .....•..... _ ....... __ ......... 80, 89,90 
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I no. . . . • • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
IsabeL..... . . . . . . . . . . . . . . . . . . . . . • . • • • • . 95, 96 
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J . A. McClellan . . . . . . . . . . . . . . . . . . . . . . . . 164 
Jacob A.HowlaiHl ................••. 87, 90,91 
James Allen ........................... 89,90 
.James Arnold.......................... 90 
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Jane Gray .............................. 89, no 
Jane A. Falkenbnrg ................ 95, 96, 100 
Jeanie ............................... 74, 87, 89 
.T esse Freeman ......................... 89, !JO 
JolmHancock ......................... !J5,96 
,J olm P. West ....................... __ . 89, 90 
.Tohn aml Winthrop .................... 89, 90 
Josephine .............................. 8!J, ()! 

Lagoda ................................. 90, 91 
Lancer ................................. 90, 91 
La Ninfa . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 90 
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Lucretia ............................. 84, 89,91 
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Mars... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90, 91 
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Narwhal ...................... _ ........ 89, 90 
Niger ..... _ . . . . . . . . . . . . . . . . . . . . . . .. . . . . !JO 
Northern Light ........... _ ........ _ .80, 89,90 
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Ocean .................................. 87,90 
Ohio ....... _ ........................ _ . . 90 
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Orca .................. _ .............. 88, 89, !JO 
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Otter ............. _..................... 117 
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Page ........ _. __ ................ _ .... _. 94, 95 
Pato ............. _ ............. _ ....... 97, 103 
Pet ................................. _ . _ 157 
Porpoise ...................... _ ... _..... 93 
Reindeer ..... ___ .... _ ................ 87, 90,91 
Rippling "\VaYe. ... .. ...... ...... .... .. 97 
Rosario ............................ 87,89,!JO 
St. Paul . _ .. __ .... __ ......... _ ... _ .... _ . 110 
San Jose. __ ............. _____ .. _ ... _... 117 
San Luis ................. _ ........... 94, 95,96 
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Stambonl ............ _ .... _ ........ _ .80, 89, 90 
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Tamerlane ..... _ ........... _ ... _ ... _ .. _ 90, 91 
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Thrasher .................... __ ....... 88, 89,90 
Timandra . _____ . _ ...... _ ...... _ ..... _ . _ 92 
Triton ................... _. _ .. _ .. _ ... _. 90, 91 
Tropic Bird ................ _. . . . . . . . . . . 95, 98 
U.S. Grant ......................... ---- 131 
Unn, .................................... 95,98 
Unga ............................... 94, 96,100 
Vanderbilt .................... :........ 117 
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W:IT. Stevens.......................... 95 
Wanderer ...... _ ..................... 87, 89,90 
Wihl Gazelle ......................... 94, !J5, 97 
Willimu Bay lies ........................ 90, 91 
\Villiam Lewis ......................... 89,91 
Young Phmnix ........................ 87,90 

Washington: 
ChelJaliil River aml Hmj 's Hnrbor, fish-

eries of ........................ 240-242 
ColumlJia River fishel'i•~s .. ___ ......... 235-236 
General statistics ................. 233-235, 268 
Gray's Harbor and Chehalis River, fish-

eries of. ....................... 240-242 
Pu~et Sonncl ancl vicinity, fisheries of-243-268 

Fishing-grounds . . . . . . . .......... 249-250 
Fur-seal ancl sea-otter fisl10ries .... 250-254 

Vessels and boats............... ,251 
Apparatus aud methods of fish· 

ing .••...•.•...•.•.•..••.•••. 251-254 



INDEX TO APPENDICES. 893 

1. FISHEIUES Ol!' THE PACTI!'JC COAST-Continued. 

Was bington-Continncd. 
Page. 

\\' a>;hington-C011tinned. 
Page. 

J>ngct Srmml fiHlll;rir,s-('ontimied. Pnget Souml fi;;llClil'R-Cnnt.inne!l. 
Halibut fishery ................... 260-2fi7 Salmon fishery .................... 2:>-!-:.wo 
J\farlict 1h;heries ............ . ...... 2<18- 250 Qnillihute Ri ,-er fisheries.............. 2-!3 
l\farkct prices ............... . ..... . 2-!!l Qniniault RiYer fhilwries .............. 2-!2-243 
Oyster fishery ..................... . 267 Shoal water Hay fisheries .............. 2il6-2-!0 
Salmon canning ................... . 260 \Vasto }H'O<lncts, utilizing.~................ 19 

Alabama: 

2. STATISTIC.A L ItEVIEW OF THE COAST FISHERIES. 

~Iaine-Continucd. 
Apparatus and capital...... . . . . . . . . . . . 365 
J>crSOllS employed.. . ................... 365 

Products...................... . ........ 365 

Califomia: 
.A }Jparatus and capital ....... . ...... -. . 375 
Persons employed.......... . . . . . . . . . . . . 375 
Products............................... 376 

Vessel fisheries, products . . . . . . . . . . . . . . 376 
Shore iisherie:>, products . . . . . . . . . . . . . . . 320 

Conm'cticnt: 
Apparatus and capital................ . 317 
Menhaden industry.... . .... . . .. . . . . . . . 322 

Persons employed.... .. ............... . 317 
Products.......................... . .... 317 

Shore fisheries, yield hy appamtus . ... 319-320 
V l'SSt1l fisheril~s: 

By customs districts . . . . . . . . . . . . . . . 321 
Byfisheries ........................ 322 
Yit>hl by fh;hcries . . . . . . . . . . . . . . . . . . il22 

Delaware: 
ApparatnA alHl capital................ . 336 
Menhaden industry.................... 339 
Persons employed...................... 336 
Products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337 
Secondary products . . . . . . . . . . . . . . . . . . . . 337 
Shore fisheries, yield hy apparatus .... 338-339 
Ves:sel fisheries, 11rod11cts . . . . . . . . . . . . . . 337 

Florida: 
Apparatus and capital . . . . . . . . . . . . . . . . . 363 
Persons employed...................... 362 
Products................ . . . . . . . . . . . . . . . 363 

Shore fisheries, pro<lucts . . . . . . . . . . . . . . . 363 
Sponge fishery . . . . . . . . . . . . . . . . . . . . . . . . . 364 
V cssel fisheries : 

By customs districts . . . . . . . . . . . . . . . 36-! 

Products . . . . . . . . . . . . . . . . . . . . . . . . . . . 363 

Georgia: 
Apparatus and capital . . . . . . . . . . . . . . . . . 3'i9 

Persons employed. . . . . . . . . . . . . . . . . . . . . . 35!J 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359 

Shore fisheries, yield by apparatus..... 360 

Louisiana: 
Apparatus and capital................. 368 
PcrsoiJS employed...................... 368 

Products.............................. . 369 
Shore fisheries: 

Products........................... 36!) 
Yield by ap11aratus . . . . . . . . . . . . . . . . 370 

Vessel fisheries, products.............. 369 
Maine: 

A11paratus aml capitaL................ 289 
Persons employed...................... 288 

Products... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 

Shore fisher los: 
Products by species . . . . . . . . . . . . . . . 296 

Yield by apparatus •.•..•.•..•..•. 296-297 

Vessel fisheries : 
Bank-cod catch by fishing-gTOUJids. 295 
By customs districts............... 290 
By fisheries. . . . . . . . . . . . . . . . . . . . . . . . 294 

Mackerel and bauk-co<l catch . . . . . . 2!'15 
Mackerel catch by fi::lhing-grouncls. 295 

Prodncts by apparatus and species. 29-! 
Products by Rpl'eies................ 293 
Yield by customs districts......... 291 
Yield by fisherieR . . . . . . . . . . . . . . . . . . 295 
\esi:iPl fishermt>n b,Y customs dis-

tricts . . . . . . . . . . . . . . . . . . . . . . . . . . 391 
Maryland: 

Apparatus and capitaL................ 340 
Menhaden industry.................... 3i4 

Persons em11loycd . . . . . . . . . . . . . . . . . . . . . 3-to 
Products.................. . ............ 341 
Shore fisheries: 

Products........................... :l-!1 
Yielcl by apparatus ... . ........... 342-343 

V Pssel fisheries : 
Products ........................... il41 

By em; toms districts . . . . . . . . . . . . . . . 344 
JYiassachusett;;: 

Apparatus an<l capitaL................ 301 
Persons employed...................... 301 
Produets............................... 302 

Shore fisheries, yiel<l hy 81Wcies . . . . . . . :no 
Vessel fisheries: 

Bank-eod catch hy fishing-gromuls. :;09 
Byfisheries ........................ 309 
By customs districts......... . . . . . . 303 

Halil.mt catch by fishing-grounds.. 309 
JYiackerel, bank-cod, mHl halibut 

catch . . . . . . . . . . . . . . . . . . . . . . . . . . 309 

Mackerel catch by fishing-grounds. :l09 
Yield by customs distriets ........ 30-!-305 
Yichl by fisheries . . . . . . . . . . . . . . . . . 308 

Yield of pound-net fishery . . . . . . . . . . . . . 311 
Mississippi: 

.Apparatus and capital . . . . . . . . . . . . . . . . . 366 
Persons employed...................... 366 
Products............................... 367 

Shore fisheries, yield by apparatus..... :l67 
New England frozen-herring trade......... :288 
New Hampshire: 

Apparatus and capital................. 298 
Persons employed...................... 298 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299 
Vessel fisheries : 

By fisheries........................ 300 
Yield by fisheries . . . . . . . . . . . . . . . . . . 300 

New Jersey: 
.Apparatus aml capital................. B29 
Menhaden industry............... . . . . 3:li3 
Persons employed . . . . . . . . . • . . . . • . . . . . . 329 



894 

:l. STATISTICAL REVIEW OF THE COAST FISHERIES-Continued. 

Page. Page. 
New J erHey- Continued. Texas-Continued. 

Products .............................. . ::!2!1 Persons ern1)loyed. .. . . . . . . . . . . . . . ...... 371 
Shore fisheries : Products... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372 

]~rod nets .......................... . 329 Shore :fisheries, yield by apparatus..... 373 
Yield by appara.tus ............... . 332 Shore fisheries, products............... 372 

Secondary products ................... . 330 Vessel fisheries, products . . . . . . . . . . . . . . 372 
Vessel fisheries: 

By customs districts............... 331 
Products........................... 329 

New York: 
Apparatus and capitaL . . . . . . . . . . . . . . . . 324 
.Menhaden industry . . . . . . . . . . . . . . . . . . . . 328 
Persons employed......... . . . . . . . . . . . . . 324 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
Vessel fisheries by customs districts... 325 
Yield b:Y apparatl\s ................... 326-327 

North Caroliwt: 
Apparatus aml capitaL................ 353 
Menhaden industr~-- ...... :. . . . . . . . . . . . 356 
Persons employed...................... 353 
Shore fisheries, yield by apparatus .... 354-355 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353 

Oregon: 
A..pparatus an1l eapital................. 377 
Persons ernployetl...................... 376 
Products ....... :'....................... 377 

]>ennsyh-ania: 
Apparatus aml capital . . . . . . . . . . . . . . . . . 334 

Persons employed...................... 334 
Prod u<.:ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334 
Shore :t:i sheries : 

Products........................... 334 
Yield by apparatus . . . . . . . . . . . . . . . . 335 

\essel fisheries, products . . . . . . . . . .. . . . 334 
Rhode Island: 

Apparatus and Ca]Jit.al................. 312 
Menhaden indus try. . . . . . . . . . . . . . . . . . . . 3J 0 
Persons employed...................... 312 
Products ............................... 313 
Shore fisheries, yiehl by apparatus..... 315 
Vessel fisheries: 

By customs districts..... . . . . . . . . . . 313 
By fisheries........................ 315 
Yiel<l by apparatus . . . . . . . . . . . . . . . . 314 
Yield by fisheries.................. 314 

South Carolina: 
Apparatus and capital . . . . . . . . . . . . . . . . . 357 
Persons employed...... . . . . . . . . . . . . . . . . 356 
Products............................... 357 
Shore fisheries, yielcl by apparatus..... 358 

Texas: 
Apparatus and capital . . . . . . . . . . . . . . . . . 371 

United States: 
Alewife catch by sections.............. 285 
Alewife catch by States... . . . . . . . . . . . . . 285 
Capital iu>estecl by sections . . . . . . . . . . . 280 
Capital im·ested by States............. 279 
Increase or decrease in fisheries, per-

centages by States . . . . . . . . . . . . . 284 
Menhaden industry . . . . . . . . . . . . . . . . . . . . 281 
Oyster yield by sections . . . . . . . . . . . . . . 286 
Oyster yield by States . . . . . . . . . . . . . . . . . 286 
Persons employed by sections . . . . . . . . . 278 
Persons employed by Sta,tes . . . . . . . . . . . 278 
Relative rank of States by fisheries.... 283 
Shad catch by sections. . . . . . . . . . . . . . . . . 285 
t:lhad catch by States . . . . . . . . . . . . . . . . . . . 28i 
Values of fishorieH by States........... 280 
Values of fisheries by sections......... 281 
Vessels employed, aYerage figures . . . . . 283 

Virginia: 
ApparatuH aml capital................. 345 
Menhaden indnstry............ . . . . . . . . 349 
OyHter fishery: 

Apparatus and capital............. 350 
Persons cmployeu.................. 350. 
Products........................... 350 
Vessels by customs districts...... . 350 

Persons employed...................... 345 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346 
Shore fisheries : 

Products........................... 346. 
Yield by apparatus . . . . . . . . . . . . . . . . 348 

Vessel fisheries : 
By customs districts............... 347 
Products........................... 346 

Vessel oyster fishery: 
Persons employed by cttstom~:~ dis­

tricts . . . . . . . . . . . . . . . . . . . . . . . . . . i.l51 
Ywld by customs distrieb and ap­

paratus . . . . . . . . . . . . . . . . . . . . . . . . 351 
Washington: 

Apparatus aml capital................. :!78 
Persons employed._.... . . . . . . . . . . . . . . . . :!78 
Products............................... 378 
Shore fisheries, products. . . . . . . . . . . . . . . 378 
Vessel fish erie::;, 1n·otlucts.............. 378 

a. DISTRIBUTION OF FISH AKD EGGS. 

Analysis of report ........................ - 379 
Brook trout eggs, fry, and one-year-ohl fish 384 
Brown trout eggs.......................... 38± 
California salmon eggs aml fry. . . . . . . . . . . . . 380 
Carp deposited in pnhlic -n·aters............ 393 
Carp distribntetl to priYltte applicauts . . . . . 392 
Codfishfry................................. 389 
Engli;,h sole................................ 389 
Goldfi;,h.... ... ......... ........ ............ 392 
Indigenous fishes of MiHsissillPi Valley . . . 30± 

Lake trout eggs, fry, aml one-year-old fi><h.. 385 
Landlocked salmon eggs, fry, and one-year-

old fish................................... :181 
Lobsters, table of dhtrib11tion.... .. . . . . . . . 393 
Lobsters, transplanting.................... 370 
I-och Leven trout eggs . . . . . . . . . . . . . . . . . . . . 383 
Mackerel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390 
Penobscot or Atlantic salmon eggs, fi·y, and 

one-year-ohl fi~h ....................... ;)80-i.l81 
Pike perch fry ........................... , . 39:!. 



INDEX T.O APPENDICES. 896 
3. DISTRIBUTION 0~' FISH AND EGGS-Continued. 

Page. Page. 
Pollock fry_ ..... - .......... - - .. - - ....... - . - 390 Shad fry, st,atement of deposits._ .... _ ..... 387-388 
Rainbow-trout eggs all!l one·year-olu fish .382-383 Sheepsheacl . - .. - . - .. - ...... - ... __ . _. . . . . . . . 390 
Red-eye perch ......... - .. - ........... -.... - 390 Species distributed, additions to __ ......... 379 
SlHblin~r eggs .. ---- ... -- .. -- .......... ---.-. 386 Summary of distribution. __ .. _. ___ ._ .. _____ 380 
Sen p ........... - - .... -...... - .. - ........ - . - 390 Tench - -- ... - -.... -......... __ ...... _ . ___ . _ 391 
Sea bass .. _ ............ - - . - .. - . - . - ... - - . - - -- 390 Transportation box, new form of. __ .. ____ ._ 37!) 
Shad and shau eggs, summary ofpro<luci.ion Whitefish eggs and fry ......... __ . ______ . _ 38G 

and distribution .......... - - ... - .. - - . -- - - - 389 Yearling fishes from Mississippi River.... 379 
Shad fry distributed, smnmary by riYcr ba-

sins .. ____ ...... _ .. _ ... __ .. ___ . __ .. __ . . . . . 389 

4. ALBATROSS EXPLORATIONS. 

Akutan, volcano of. ..... - .. .. .. .. . . .. .. .. .. 397 
Alamitos Bay and Newport Harbor ...... -- 425 
Alask<t Coast Fishery Company station.--. 409 
Alexander, A.. B., fishery expert, report of-450--479 
Algodones Lagoon, oysters in.-- .. - -.-- .. -- 442 
Alijos Rocks ...... _ ...... _ ............... -. 466 
Alijos l"tocks to Clarion Island.- . --- .. -- . .432-434 
.A.nacapa Island._. __ . ___ ._ .. ____ . .430, 431, 460, 463 
Anderson Rock ............. -.... -........ - 400 
Atkins Island_ ... - _ . - ..... -... - - - - - -.. - - - - - 405 
Bank off Gray's Harbor, \Vashin~rton. __ .. -- 474 
Barracuda and bonito, ncar San Diego.-.--- 457 
Becher's Bay ................... - .. _ ...... .429, 461 
Beshow or black cod fishery ... --. _ .. _ ... -- 478 
Big Koniusld I::;land . _ ..... -.. - - -- ... -... -- 404 
Braithwaite Ba~r-- ........................ - 467 
Cape San Lucas to San Franci~;co ....... - .44il, 471 
Carmen Island .. . .. . . .. .. .. .. .. .. .. .. .. .. .. 438 
Carmen Island to Conception Uay aml Guay-

mas ...... ___ ........................... .438-439 
Caton Island............................... 401 
Chart of Cortez and Tanner Banks .... --.-_ 512 
Chern a bunt !bland ... _ .... _ .......... -..... 405 
Chirikof I~;lanu _. __ . ________ . ___ . _ .. ___ --.- 408 

Clarion Island .. - .. _ ..... . --- ...... -- .432--434, 466 
Clarion J~;land to Socorro Island .... -- .. - . .434, 435 
Coast. of Oregon. __ : .. ____ .. - ___ .- .421-422,446-447 
Coast of Washington. ___ --._ ....... -. --~46, 448-449 
Colorado Ri YCr to Guaymas- ........... - .. 440--442 
Co11ception Bay ............. - .......... - .. - 469 
Coni"ag Rock ................ -.............. 440 
Cortez Bank _. ___ - ___ . ______ . .425, 4:W, 451-454, 455 
Departure Bay to Seattle ............. - .. --- 416 
Departure Bay to Unalaska .. - ..... -.---.-- 396 
Dredging and trawling stations, record._ .491-496 
Eagle Harbor-............................. 402 
Fish and fisheries about Santa Barbara 

islands ancl channels .. _ .. _ ... _. - - - . _ . .463-465 
Fisheries about San Diego. -. - . - ......... -455-456 
Flattery Bank, Washington .. - .. - ...... - .477-478 
-G-uadelsnpe Island ........ ---- ------------. 432 
Guadt' l<mpe leland to .Alij os Rocks . - - . . . . . 432 

, Guaymas .... -. , .. - •. -,- .. - --- ... -- ....... .469--4 70 
Guaymas to Cape San Lucas .............. 4<12-443 
Guaymas to bead of the gulf aml return . .470--471 
Guaymas to mouth of Colorado River .. __ .439-440 
Halibut fishing, Wa~hingt~n to Sitka, 

Alaska._ .... __ .. _____ .. -- ... __ .... ___ .472--474 
Heceta Bank, Oregon. __ ._ .. -.... _ .422, 423,446,474 
Humboldt Harbor .. ---.·--- ....... ---- ... .401-402 
Hy<lrographiu conclusions. ___ .. _. ____ ... _. 436 
-~ydrographic soundings, record_ .. __ ..... 4;81-490 

Inaccuracies in U. S. Coast and Geodetic 
Survey charts.--.-. __ - .. -- .... _____ .. .404-405 

Islands and channels off SantaBarbara._ . .428~.130 
.Johnston, Marbury, nav-igator, report of . .479-480 
Kadiak to Middleton J ~land ..... __ ... __ . .411-412 
Kiyavak Bay, entrance to ........ _ ... _.____ 409 
La Paz to Conception Bay and Guaymas . .468--469 
La Paz to San .Josef Island. _____ ........ _ .436-437 
Lenarcl Rock .. __ .. _ .... __ .. _ .. ____ ...... __ _ 400 
Long Reach .. __ ..... ________ ... ____ ..... __ _ 407 
Lo:-; Alij os .. _ ... __ .... ____ .... _ ... ____ .. __ __ 432 
Los Coronados to Point Fermin._ ....... _ .427-428 
Mackerel near San Diego. __ ._. ___ ... _ .. __ .456-457 
Magdalena Bay . _ .......... _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ 471 
l\Iarmot Island ...... _____ . ________ .. _____ .. 412 
Meteorological record.- ...... _ ... _ ........ 503-512 
Middleton Island ....... _. __ .. __ . __ .. ____ .413--414 
l\Iitrofania Bay to Old Jiarbor, Kadiak ____ . 406 
Monument ltock _ .. _______________ .... __ ... 434 
l\Iulegc Hiver ........ __________ .. ____ .... __ 469 
Nav-igator, report of .. _ ... _ ..... __ . ___ . __ .479--480 
N ecdle Rock .... __ .......... __ .......... __ _ 398 
Off Barclay Sound, Vancouv-er J~;lancl .. __ .419-420 
OffYaquina Bay, Oregon ........ _.......... 475 
Old Man Islancl ...... ____ .... _ .... _ .. .. . . .. 399 
Old Harbor to St. Paul, Kadiak _. _. _. __ . _ . .408--411 
Outer coast of \Vashington . _____ .. __ .416-419,421 
Oyster cannery at Guaymas. ______ . __ ...... 471 
ramplona Rocks to DPparturo Bay --.--- .414-415 
Pearl fishery at La Paz .......... ________ .. 471 
I~eninsula Island .. __ .. _ .. ___ ... _ .... ____ ... 404 
Personnel ______ . _____ . ______ ..... ________ . . 450 

PetrofJ, Ivan-- .... -.... - ........ ----....... 409 
Planting lobsters .. _ .. _ ................. __ . 395 
Port llobson .............................. _ 409 
Portlock Bank --- ..... -- .... - _-.- ..... _ .. .411-412 
Port Townsend .................. _ ...... _.. 448 
Priest Rock--- ....... -- .. -----.-,_._._. __ .398-399 
Puenta Refugio ...................... __ . . . . 441 
Report of fishery expert, .A. B. Alexander .450--479 
Report of navigator, Marbury .Johnston . .479, 480 
Report proper, by Z. L. Tanner._. __ .. _ .. _ .395-450 
Richardson Rocks.-- ........ - ...... -- .. __ .429, 461 
Salinas Bay- - ... - .. - - - . - ... - - .. - - - - -. - . . . . . 437 
Salt Pond on Carmen Island . _____ .. _____ . _ 438 
San Bene die to Island.------ ... -.-.- ...... .435--436 
San Bencdicto to La Paz ___ .... _ . _ . . . . . . . . . 468 
San Clemente Island .... - .... - ... --- ... --.. 455 
San Diego to Guadelonpe.Isbncl . -----. -- .431-432 
San Diego to the Revillagigcdo Islands ... 4GG-i68 
San Francisco to Departure Bay . - ... - .... il95-396 
San Francisco to D~partqreBay au.d.R.ivcr. 472 



896 REPORt OF COMMISSIONER bi<' l!,ISH AND FISHERIES. 

·!. ALBA.TIWSS E:S:PLORATIO.rS--Continueu. 

Page. 
San Frauciseo to ~t:'atthl ................. .4-15-+46 
San .Tosd' I~lanll to C'anneu h!la1Hl ...... -1:37--1:38 
San Juan Lagoon . . . . . . . . . . . . . . . . . . . . . . . . . . -142 

San Mignel Ic;lamt. _...... . . . -lGl 
Sa11 Nkolaslsland......................... 4.6:3 
San Xkolm; h;laml to San I>iPgo ..... .426, 4:n·, 4S± 
San P('dro rel£inn ... _______ .............. .457-±S9 

Santa Barhant Chmmel .......... - eJ. -4.::!5, -150-451 
~a uta Barbara Isln.ncl . . . . . . . . . . . . . . . . . . . . . . 463 
Santa Barbara, Islantl>l an<l Channel ...... .4S9-4Ga 
Santa Crnz l,;laml.......................... 460 
Rca Lion Island . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 
Sea Lion Rocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .w:J 
Seattle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472 

Scmidi Ir;l:md ..... _...... . . . . . . . . . . . . . . . . . . 408 

Simeon oil' hland........................... 403 
Shumagin Islands ........................ .403-406 
Shumagin Islamls to Mitrofania Bay....... 401 
Shoal water Bay ..................... --..... 446 

Smuggler's Cove. __ ................... ±29, 455,460 

Socorro IRland .... ·- .................. .43-1, 430, 467 
Socorro I~land to San Bl'nedkto lHland and 

Cape San Lucas .... --- ..... -- ... ------ . .4:35-436 
South Bank ..... - .. ------ .... -.----.-.----- 428 
Spectado Island . . . . . . . . . . . . . . . . . . . . . . . . . . . 404 
Straits of Fuca............................. 478 
Straits of Fuca and Pugct Sounu ......... .420--121 

St. Paul, directions for entering ........... .410-4ll 

Sulphur Bay ... ------...................... 433 
'l'annP.r Bank ....... ----.................... 455 
Tanner Bank to San Clemente I!:!land ... .426-427, 

454-455 

I' age. 
'I'amwr, .Z. L., l'<'Jwrt lJroper ............... 3\!5-450 
T('lllJlera1uro aliCL Slwcilic-gmd!.y ob:-;crva· 

tiOlll:l.-.--.- .. -.. - .. ---.---- ........... .497-502 
Threc:-iaintsVillage ...................... 408 
Tillamook .......................... ____ .. 447 
Tillamook Hoek <1rouucls ......... _. __ .. _ __ 476 
'I'ngi!lak l,;l;lllcl.: ............ __ .... __ .. .. . . 408 
Unala~k:t to :-ilnnnagin l::;landl:l ...... _. _. _ .:!!17-401 
Ye:-;:-;C'h; mentioned: 

Augel Dolly ----... .. . . . . . ... . . .. .. . . . 398 
Arago ............. ~................... 401 

Bertha................................ 411 
Dolphin................................ 422 
Gc!hwy .............................. .44:J, 444 
H:u;:-;lcr .............................. .428, 444 
Karluk ....... -----.---- ...... ____ ...... 411 
Kreysspr............................... 444 

l\lc.d.rthnr ........................... .416, 420 
:Manzanita ....................... .422, 447,476 

Mollie Aclams ........................ .474, 478 
N armgauset t ................... _ . . . . . . 436 

o~car and Jiattie.- ... ------.--.-.--- .. - 473 
Ranger ........................... 4:28,-143,471 

Rose Oleson. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 73 
Tuscarora.............................. 396 

St. I' a ul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398 

Washburn, JU. L -------------. ..... ...... .. 411 
\Vatson':-; Hocl.;:. ..... ---- .. ---.......... 429 
·wmanl Bay· ...... ____ .. ___ ...... _......... 441 

Wih;ou Hock ............. ---- .. ---- .. ----.. 461 
Yaqnina He:ul ...... ---. .. . .. . . . .... .. . . . . . 447 
Yaqui Hiver ............. ::... ... . . . .... .. . 442 

LABOitATORY AT WOOD'f-; BOLL. 

Allen, TI. A.------ ...... -------------------- 516 
AwlrewH, E. A ............ ___ ......... 513, 517,520 

Brooks, W. K . ................ 51:!, 516,518, 51\l, 520 
Bruce, Dr . . . . . . . . . . . . . . . . . . . . . . . . 516 
Clapp, :Miss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516 
Clar ko, S. F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519 

Denton, S. F .... -.----.---· ... -----.----.- -- 514 
Dwight, Prof. ...... ---- .. ----- .. -- ... ------ 519 
J~d wanls, V. N ................. -.......... 513, 515 

Eigenmann, C. H ............ --.--.----- ... 513. 515 
Eigenmann, :Mrs. Rosa Smith ............. 513, 515 

Fielcl, II.ll ...... -- --- .. ------ ...... ------ .S13, 515 
Harris, :Miss ... -- .. -.- ....... -----------... 516 
Hodge, C. F ....... _·_ .............. 513, 514, 515,520 

Kingsley, J. S ---- .............. --- ... ----.. 519 

l\IcClur0, C. F. \V ........ - ...........•.... 513, 514 
McDonald, :Mar::; hall .......... .... 513, 519,520, 521 
l\1arshall, "\V. :-i ........................ 513, 515, 519 

Jllatcer, H. N --- ...... --.---- ... --- .. -----.513,519 
Uillcr, W.l\1 .............................. 513, 519 
Morgan, 'I'. H ..................... 513, 517, 518, 520 

Osborn,H.P ----------------··------------· 514 
Parker, Qporg-e li ......................... 513, 519 
Patten, \Villiam............................ 517 

Phillips, J. Warne ......................... 513, 514 
Smith,J. A .......... ----- .... ----.......... 515 
Trotter, Spencer .......................... 513, 519 
\Vatase, S .............. -- ..... · .... 513, 516,517,520 

Woodworth, "\V.McM ----------·······----- 513 

6. ENTOZOA 0 F MARINE l<'ISIIE:-i. 

Jnackfonl, E.G .............. --------...... 534 
Echinorhynchus acns Rmlolphi ........... 525-'528 

agilis Rudolphi . . . . . . . . . . . 534 
attenuatnR, sp. 110v....... 529 
carchariro ................ 536-537 
incrassatus Molin ....... !>33-534 
pristis l~mlolphi ......... 530-531 
pristis, var. tenuicornis .. 531-532 
proteus WeRtrumlJ ...... 537-538 

Echinorhynchns <;agiLtifer Linton ......... 5:J5-536 
~en·ani. . . ................ 534.--535 
theeatus, sp. nov ......... S28-529 

Edwards, Vinal N........ .. . . .. .. . . .. .. . . . . 525 
List of species descril.Je(l . . . . . . . . . . . . . . . . . . . 52! 
Meek, Prof. S. E ....... _ ........... 528, 529, 5il4, 537 
Plates, explanation of ..................... 539-542 
Sharp, Prof. B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529 
Species generall,r infested ................. 523, 5~4 



INDEX TO APPENDICES. 897 

7. PARASITE o:E' THE TIGER SHARK. 

Page. 
.Anatomy .................................. 546-553 

Circular museles........................... 550 
Cuticle .................................... 546-548 

Descript,ion of the species, emendations ... 544-546 

Emendation of original description ....... 545, 546 
Genitalia .................................. 552-553 

Habitat and distribution .................. 543-544 
Inner core of the strobile .. . .. . .. .. .. .. . .. . 550 

rage . 
Longitudinal muscles ......•.•............ 548-550 
Method of study ... __ ...................... 546 
Musculature ......................... __ .... 548 

Nervous system ....... __ .................. 551-552 
Plates, explanation of ..... __ .............. 55±-556 

Subcuticular grannlo-fibrons layer._....... fi50 

Varieties................................... 545 

Water vascular system ................... 550-551 

8. THE CENTRARCHID1E, OR FRESH-WATER SUNFISHES. 

Acantharchus, analysis of species ........ :. 563 

A cantharchus pomotis..................... 563 

.AmiJloplites, analysis of species . .... .. . .. . 561 
Ambloplites rupestris . . .. . . .. .. .. . .. .. .. . . 561 

rupestris cavifrons. . . . . . . . . . . 561 
Archoplites, analysis of species........... 560 

.Arrhoplites interruptus . . . . . . . . . . . . . . . . . . . 560 
Centrarchidm, analysis of genera . . . . . . . . . . 558 

Centrarchus, analysis of species . . . . . . . . . . . 558 
Centrarcbus macropterus ................. 558, 559 

Chamobryttus, analysis of specior; . . . . . . . . . 562 
Chrenohryttus gulosus .......... _ ........ 562, 563 

Enneacanthus, analysis of species ........ 563, 564 
Enneacanthus eriarchus .......•.......... 564, 565 

gloriosus. .. .. . .. .. .. . .. . . .. . 564 

obesus ..................... 563, 564 

Lepomis, analysis of ...................... 565-569 

Lepomis albulus .......................... 569, 575 
anritus ...................... 568, 573, 574 
cyanellus .................... 566, 569, 570 

Lepomis garmani ......................... 568, 574 
gibbosus ......................... 569, 576 

heros ..... - .................. 569, 575, 576 

holbrooki ........................ 569, 576 
humilis .......................... 567, 571 
ischyrns ............. _ ........ 566, 570, 571 

megalotis .................... 567, 572, 573 

macrochirus .................. __ .567, 572 
pallid us ...... -- .............. 568, 574, 575 

punctatus ....................... 568, 57 4 
symmetricus ..................... G6G, 571 

Mesogonistius, an;;tlysis of species . . . . . . . . . 665 
Mesogonistius chretoclon . . . . . . . . . . . . . . . . . . . 565 
Micropterus, analysis of species ......... __ . 577 

Micropterus dolomiflu... .. . . . . .. . . . . ... . . . . 577 

salmoides .................... 577, 578 
Pomoxis, analysis of species ...... _ .... _ . . . 55() 

Pomoxis annularis ..................... __ .559, 560 

sparoides . . . . . . . . . . . . . . . . . . . . . . . . . 559 

Summary---·--............................ 579 

9. APODAL FISHES, OR EELS. 

Ablia ..................................... 638, 639 

A hlia, analysis of species . . . . . . . . . . . . . . . . . . 639 
Ahlia egmontis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639 
Analysis of families ...................... 583, 584 
Anguilla .................................. 666--669 

Anguilla, analyses of American and Euro-
pean species. . . .. . .. .. . .. .. . . .. . .. . .. .. . . . 667 

.Anguilla anguilla ......................... 667-668 

chrysypa .................... 667, 668, 669 

Anguillidre .......... _ ................ 584, 666--669 

Anguillidre, analyses of genera . . . . . . . . . . . . 666 
Apodes, classification ot. ................... - 582 

A. vocettina ............. _ .................. G53, 655 

A vocett.ina, analysis of species ......... , . . . 655 

A vocettina in fans... . . . . . . . . . . . . . . . . . . . . . . . 655 
richardi. . . . . . . . . . . . . . . . . . . . . . . . 655 

BasctmichLhys ........................ 613, 621,622 

Bascanichthys, analysis of species.......... 621 

Bascanichthys bascanium ................ 621, 622 
scuticaris .. .. . .. .. .. . .. . .. . 621 

Brachysomophis ...................... 613, 636, 637 

Brachysomophis, analysis of species .. , . . . . . 636 

Brachysomophis crocodilinns ............. 636, 637 

Cmcula .................................... 613, 622 

Coocula, analysis of EnrO]lean species . . . . . . 622 
Crecula imberbis .... .. .. .. .. . .... .. .. .. .. . . 622 

Calleehelys ............................... 613, 620 

Callechelys, analysis of American Rpccies . . 620 

C<tlled1elys mnt<ena .................... , .. - 620 
Cllanmmntrrena ........................... 585, 587 

H. Mis. 274--57 

Channomnrreua, analysis of American spe-
cies .... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587 

Channomurrena vittata ...... , ............. _ 587 

Chilorhinus ............................... 638, 639 

Chilorhinus, analysis of species ..... _ . . . . . . 639 
Chilorhinus sueiisonii. .................... _ 6:J9 

Chlopsis .. - ............................... 650, 651 
Chlopsis, analysis of species. . . . . . . . . . . . . . . . 650 
Chlopsis bicolor. . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 

equatoriaiis ..................... 6:>0, 651 
Congridre ..... -.- -.................... 58!, (i.i8-6fi6 

Congridre, analysis of genera ....... _ ... _ . 658, 659 
Cyema . -- .. -- ....... - .. -- ... -- ........... _ 65:!, 654 
Cyema, analysis of species ................. _ 654 

Cyema atrnm... .. . . .. .. . . . . .. . . . . . .. . . .. . . . 654 

Echidna.-- .............. -- ............ 586, 611,612 
Echidna, analysis of American spocics ........ 611 
Echidna oatenata ...................... __ . 611, IH2 

nocturna .............. __ ........ .(ill, 612 
Echelidre- . - -.......................... 58'l, fi:lS-64:3 

Ecbelidre, analysis of American and Euro-
pean genera . -- ...... -- ................ _ .. G38 

Echelns ............................... 6:18, UJ~, 64:l 

Echelus, analysis of species . . . . . . . . . . . . . . . . 6.12 

Echelus myrus. -- ......................... fH2, G4:) 
pacbyrhynchnfl ................ _... G42 

Eels, classiiicat~ion of .... ____ ..... ___ . _ _ _ _ _ _ G8~ 

Enc helycore ..... -- .................... f•85 , r;~'', !iRS 
Enchelycorfl, analy>;i>> of RpPei\'A............ ~.ss 

Enchelycorenigrieans. ...... .. .. . .. . . . . . . . . 588 



898 •REPORT OF CO:MMISSIONER OF :FISH AND lf'ISHERIES. 

9. APODAL FISHES, OR EELS-Continued. 

Page. 
Genera and l'!pecies, recapitulation of. ..... 673-677 
Gordiiehthys ..........•................... 643, 644 
Gordiichthys, analysis of species . . . . . . . . . . . 644 
Gordiicbthys irretitus...................... 644 
Gymnothorax ......................... 585, 589, 607 
Gymnothorax, analysis of Ameriean antl En· 

ropean species ........................... 590-597 
Gymnothorax anatinus ....... : . ........... 593, 602 

aqure-dulcis ................ 590, 598 
chilensis ................... 594, 604 
cblevastes .............. 596, 605-606 
conspersus ................. 594, 604 
do vii ....................... 594, 604 
elaboratus .................. 595, 605 
fl.avopictus ................. 595, 605 
fnnebris ............ 593-5!>4, 603-604 
irregularis ..•...•.......... 596, 605 
longicauda ....•............ 5!10, 599 
madeirensis ............ 596-597, 606 
marmoreus .....•........... 590, 598 
miliaria ...•.•.......... 595, 604,605 
modestus ................... 596, 606 
mordax .••................. 593, 602 
moringa ................... 592, 601 
obscuratus ......•.......... 596, 605 
ocellatus .............•. 597, 606-607 
panamensis ................ 590, 598 
polygonius ..•...•..•....... 592, 600 
porphyreus .....•...••. 590, 5!>1, 599 
sanctre-helenre ....••....... 593, 602 
unicolor ...•............•. : .591, 5!J9 
verrilli .•....••............. 591, 599 
vicinus ......•...........•.. 591, 600 
virescens ..•........••...•.. 591, 600 
wieneri. .............•...... 592, 602 

Heteroconger ............................. 657, 658 
Heteroconger, analysis of species. . . . . . • • . • . 658 
Heteroconger longissimus........... . . . . . . 658 
Heterocongridre ......•.•.............. 584, 657, 658 
Heterocongridre, analysis of genera . . . . . . . . 657 
Hoplunnis ..... , ••••..•............... 644., 646, 6t7 
Hoplunnis, analysis of species.............. 647 
Hoplunnis schmidtii . . . . . . . . . • . . . . . . . . . . . . . 64 7 
Histiobranchus .•..•.................. 671, 672, 673 
Histiobranchus, analysis of species . . . . . . . . 672 
Histiobranchus bathybius ................. 672. 673 

infernalis ........•........ 672, 673 
Ilyophididre .....•••••••.............. 584, 670,671 
Ilyophis •.......•••••••.•...•............. 670, 671 
Ilyophis, analysis of species................ 671 
Ilyophis brunneus . . • . • . . . . . . . . . . . • . . • . . . . . 671 
Labichthys .....•.....•............... 653, 655, 656 
Labichthys, analysis of species............. 656 
Labichthys carinatus . . . . . . . . . . . . . • . • . . . . . . 656 

elongatus .. '................... 656 
Leptocephalus. . . . . . . . ...•.......... 659, 663-666 
Leptocephalus, analysi·j of American spe-

cies ..........•...... fE.................... 664 
Leptocephalus caudilimbatus ............. 664, 666 

conger ................. 664, 665, 666 
multidens ...... .....•.... .. 664 

Leptoconger .............................. 643, 6451 
Leptoconger, an:::lysis of species . . . . . . . . . . . 645 
Leptoconger perlongHs . . . . . . . . . . . . . . . . . . . . 645 
Letharchus ..••••....•••••.•.•.•...••..... 613, 616 

Page. 
Letharchus, analysis of spceies . . . . . . . . . . . . 616 
Letharchus velifer. . . . . . . . . . . . . . . . . . . . . . . . . 616 
Murrena .............................. 586, 607-611 
Murrena, analysis of American and Euro-

pean species ............................ 608, 609 
Murrena argus ............ :-............... 608, 610 

augusti .......................... 609, 611 
helena ........................... 608, 609 
insularum ........................ 608, 609 
lentigino::~a .................. 608-609, 610 
melanoti:; ........................ 609, 610 
retifera .......................... 608, 610 

Murrenesox ........................... 644, 647,648 
Murrenesox, analysis of .Amcriean spe-

cies ..................................... 64?-648 
Murrenesox coniceps.......... .. . . . . . . . . . . . 648 

savanna. . . . . . . . . . . . . . . . . . . . . . . 648 
Murrenesocidre ........................ 583, 643-649 
Murrenesocidre, analysis of .A nu;rican gen-

era ...................................... 643, 644 
Murrenesocitlre, diagnosis of. . . . . . . . . . . . . . . 643 
Murrenidre ............................ 583, 585-612 
Murrenidre, analysis of Ameriean ~enera .585-586 
Myrichthys ........................... 613, 616-619 
Myrichthys, analysis of American' spCJcies .... 617 
Myrichthys acuminatus . . . . . . ........... 617, 619 

oculatus ................. 617, 618-619 
pardalis .......... ! .......... 617, 618 
tigrinus ...................... 617, 6J8 

Myrophis... .. . . ..... .. . . . . . . . . .. . . . . . .. . . . 638 
Myrophis, analysis of species. . . . . . . . . . . • . • 640 
Myrophis frio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 

punctatus ...................... 610, 641 
vafer ........................... 640, 641 

Mystriophis .......................... 613, 634-636 
Mystriophis, analysis of specie.;. . . . . . . . . . . . 6i:l5 
Mystriophis intertinctus .................• 635, 636 

miurus ...................... 635, 636 
Nemichthyidre ........................ 584, 652-657 
Nemichthyidre, analysis of gcucra . . . . . . . . . 653 
Nemichthys ........................... 653, 656, 657 
Nemichthys. analysis of Am('rican spedes.653, 657 
Nemichthys avocetta....................... 657 

scolopacens . . . . . . . . . . . . . . . . . . . 657 
Nettastoma ............................... 650, 651 
Nettastoma, analysis of European ::;pceies.. 651 
Nettastoma melanurum....... .. . . . . . . . . ... 651 
N ettat>tomidre ......................... 583, 649-652 
N ettastomidre, analysis of genera . . . . . . . . . . 650 
Neoconger ............................ 643, 645-646 
Ncoconger, analysis of species . . .. . . . . . . . . • 646 
Neoconger mucronatus . . . . . . . . . . . .. • . . . . . . 646 

vermiformis . . . . . . . . . . . . . . . . . . . • 646 
Numbers of vertebrre in .A.podcs, table..... 582 
Ophicthus ............................ 613, 623-634 
Ophicthus, analyses of American and 

European species ....................... 624-628 
Ophicthus ater ............................ 625, 629 

brasiliPnsi~ ................ 624, 628, 629 
callaeusi::~ .................. 628, 633, 634 
gomesi. .....•.............. 627, 632, 633 
grandimaculatns .............. 627, 631 

•g"uttiTer":"': ............ _ .... -....:. . . 6?6; ~an 
havannensis ............... 6:!.), 629, 630 
his pan us .•••••................ 624, 628 



~. 

lNDEX TO APPENDICES. 899 

9 . .APODAL FISHES, OR EELS-Continued. 

Page. 
Ophicthus maculatus ..................... 624, 629 

magnioculis .................... 628, 633 
ocellatus ....... : ........... 626, 630, ti31 
pacifici ........................ 627, 632 
parilis ......................... 628, 634 
puncticeps .................... 625, 629 
retroplunis . . . . . . . . . . . . . . . . . .. 025, 630 
triserialis .................. 626, 627, 631 
nniserialis ..................... 626, 631 
zophocllir .................. 627, 628,633 

Ophisoma ............................. G58, 659--662 
Ophisoma, analysis of :European m1d Ameri-

can species .............................. 660, 661 
Ophisoma b!tlearicum ..................... 661, 662 

macrurum ...................... 660, 662 
mystax ......................... 660, 662 
nitens .......................... 661, 662 
prorigerum ................. 66•1, 661, 662 

Ophisuridw ........................... 583, 612-637 
Ophisuridw, analysis of .American and Eu-

ropean genera. .. . . .. . . . . . . . . . . .. . . . . . . .. . 613 
Ophisurus ............................ 613, 637, 638 
Ophisurus, analysis of species.. . . . . . . . . . . . . 637 
Ophisurus serpens ........................ 637, u38 
Paramyrus ................................ 638, 641 
Paramyrus, analysis of .American species.. 641 
Paramyrus cylindroideus . . . . . . . . . . . . . . . . . . 641 
Pisoodonophis ........................ 613, 619, 620 
Pythonichthys ........................ 585, 588, 589 
Pythonichthys, analysis of species. . . . . . . . . 589 
Pythonichthys sanguineus . . . . . . . . . . . . . . . . 589 
Quassiremus ......................... 613, 622, 623 
Quassiremus, analysis of species............ 623 
Quassiremus evionthas . . . .. . .. . .. .. .. .. . . . 623 

nothochir . .. . . .. . .. . . . .. .. .. . 62:3 
Recapitulation of genera and species ..... 673-677 
Serrh-omer....... . . . . . . . . . . . . . . . . . . . . . . . . . . ti53 
Serrivomer, analysis of species............. 653 

Page. 
SeiTivomer beani .. .. .. .. .. . .. .. . . .. . . . .. . . 653 
Simenchelyiam ........................ 584, 669, 670 
Simenchelys .............................. 669, 670 
Simenchelys, analysis of species.. . . . . . . . . . 670 
Simenchelys parasiticus................... 670 
Sphagebranchus .......................... 613-616 
Sphagebranchus, analysis of speeies . . . . . . . 614 
Sphagebranchus acutirostris .............. 614, 615 

anguiforrnis ............. 614, 615 
C!llCUS. • .. .. . .. .. • .. .. .. .. 614 
kendalli ................. 614, 615 
rostratus ................ 614, 615 
selachops ............... 614, 615 

Spinivomer ............................... 653, 654 
SpiniYomer, analysis of species............. 654 
SpiuiYomer goodei . . . . . .. .. . .. . .. . . . .. .. .. . 654 
Stilbiscus ............................. OJ3, 044, 045 
Stilbiscus, analysis of species . . . . . . . . . . . . . . 645 
Stilbiscus edwarusi . . .. . .. . . .. . .. . . .. .. .. .. 645 
Synaphobranchidre .................... 584, 671-673 
Synaphobranchidw, analysis of genera . . . . . 671 
Synaphobranchus ......................... 671, 672 
Synaphobranchus, analysis of species . . . . . . 672 
Synaphobrauchus pinnatus . . . . . . . . . . . . . . . • 672 
Uroconger ................................ 658, 659 
Uroconger, analysis of European species . . . 659 
Uroconger vicinus......................... 059 
Uropterygius ............................. 585, 586 
Uropterygius, analysis of .American species 586 
U roptery gins necturus .................... 586, 587 
Venetlca .............................. 650, 651-652 
Veneflca, analysis of species................ 652 
Venefica proboscidea. . . . . . . . . . . . . . . . . . . . . . . 652 

procera . . . . . . . .. .. .. .. . .. .. .. .. .. . 652 
Xcnomystax .......................... 644, 648-649 
Xenomystax, analysis of species . . . . . . . . . . . 649 
Xenomystax atrarius . . . . . . . . . . . . . . • • . . . • • . 649 

10. CHEMICAL COMPOSITION OF FOOD-FISHES. 

.Accuracy of measurement of solutions .... 692, 693 

.Albumen coagulated from cold-water ex: 
tract . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 698 

American fishes analyzed, list of names ... 684-686 
.Ameriean fishes analyzed, names and num-

ber of specimens ........................ 681-686 
Analyses by Almen ....................... 751-761 

nuckland. -- -- ----.------ ---- - 750 
Konig ....................... 749-750 
Kostytscl1eff ................. 761-766 
Payen ....................... 747-749 
Popoff ....................... 766, 767 
Sempolowski ............ 747, 767-769 

.Analyses of .American mollusks, crustaceans, 
etc ...................................... 793-803 

.Analyses of European haddock by .Atwater. 766 
Aualyses of livers of fishes . . . . . . . . . . . . . . . . 771 
Analyses of fishes, mollusks, etc., tables ... 333-847 
Analyses of roe, caviar, etc..... . . . . . . . . . . . . 770 
.Ash........................................ 695 
Chlorine . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 697 
Classification of specimens of .American and 

European fishes analyzed by their chemi-
cal composition ......................... 777-778 

Classification of specimens of .American 
fishes by their chemical composition .... 741-743 

Cold-watere:x:tract ............ ."............ 698 
Descriptions and details of analyses of speci-

mens of American fishes ..............•. 699-719 
Descriptions of specimens and analytical 

details .................................. 780-784 
Details of analyses of flesh (and "liquids") 

of mollusks, crustaceam1, etc ............ 784-792 
Details of analyses of flesh of fish ......... 709-7111 
Dietaries of different classes, actuaL ...... 826-827 
Dietaries of different classes, sta~.dards for. 826 
Digestibility of fish .... · ................... 827-830 
Digestibility of foods . . . . . . . . . . . . . . . . . . . . . . 825 
Digestible substances in food, quantities of.830-833 
Drying ................... --r-- ......... .. 687-688 
Effect of the process of hoating upon the 

constituents of oysters .................. 804-815 
European analyses of mollusks and crusta-

ceans........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816 
Explanation of tabular statements showing 

results of analyses of American fishes .. 719-721 
Extractive matters; cold-water ext-ract not 

coagulated by boiling ....•.•........•..• 698-699 



~00 REPORT OF COMMISSIONER OF FISH AND FISR ... ,S. 

10. CHEMICAL COMPOSITION OF :FOOD-FISHES-Continued. 

Page. 
Fats, ether extract ........................ 693-6!.15 
Fisbesanalyzed hyAlmen ................. 746 

Abn1tc•r. .............. 747 
13ucklaud .............. 745 
Konig................. 745 
Kostytsc.he.tL . . . . . . . . . . 746 
Pay en ................ 744, 745 
Popofl................. 747 

Floating of oysters ....................... 847-856 
FoO<l value of fis1L...................... . . . 866 
Hot-water extract; gelatin................. 699 
Insoluble protein.......................... 699 
Introduction .............................. 679-680 
List of .American species analyzed......... 778 
List of 11ames of European fishes of which 

anaJy,;c•s are here collated ............... 743-747 
Methods of analysis . . . . . . . . . . . . . . . . . . . . . . . 779 
Method of aualysis of flesh of .fishes ...... G86--699 
Names aucl synonyms ........ ___ , ____ · __ .... 683 

Kitrogen, protein, albuminoids, etc ........ G88-693 
K otes on specimens of fish ................ 700-709 
Nutritive values of food-fishes, mollusl;:s, 

and crustaceans (Part II) ............... 817-868 
Oysters as food ............................ 856--866 
Persons referred to-

.Alm(m, Prof. .720, 743, 744, 745, 751, 752, 753,754, 
755, 756, 757, 758, 760 

Baird, Prof............................. 850 
Bartlett, J. P . . . . . . . . . . . . . . . . . . . . . . . . . . . 6!l6 
Beamer, Miles.......................... 680 
Bean, T. H ............................ 683, 684 
Billings,J. S ........... ..... ... . . .. .. . . 817 
Blackford, E. G ........... 680, 68:!, 684, 685, 817 
Brimmer, Prof . . . . . . . . . . . . . . . . . . . . . . . . . 770 
l~ucklant.l, F .................. 743, 745, 750, 766 
Chittenden, Prof. R. H ................ 682, 721 
Conn, Prof ............................ 810, 811 
Cook, Prof. G. H........................ 721 
Crittenden, .A. R . . . . . . . . . . . . . . . . . . . . . . . 680 
Davy, Dr............................... 769 
Frazer, Prof. Persifor,jr................ 849 

. Goode, G. Brown . . . . . . . . . . . . . . . . . . . . . . . 761 
Jonhn, D. S ........................... 683, 744 
Jordan, W. H . . . . . . . . . . . . . . . . . . . . . . . . . . 680 
Konig, Prof. .. 743, 744, 745, 748,749, 770, 771, 816 
Kostytscheff, P ... 720, 744, 745, 754,761,762,763, 

764,770 
Kuhne, Prof..... . . . . . . . . . . . . . . . . . . . . . . . 680 
Lane, F. T ............................. 804, 850 
I.ong, J. H ............................ 680, 697 
Menill, G. P .•.....•.................. 680, 695 
Paye11, Prof. ...... 7-13, 7H, 748, 7±9, 750,757, 770 
Pike, R. G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851 
Po]Jotl; Prof ........................... 744, 747 
Rice, IV. N . . . . . . . . . . . . . . . . . . . . . . . • . . . . . G83 
Rockwood. E. IV .. . . ..... .. . . .. . . . .. . . . 680 
Ryder, Prof. John A ......... _........... 850 
Sempolowski .................. 744, 747,767, 7G8 
Voit, Professor......................... 680 
Voorhec,;, E. B......................... 680 
Woods, C. D .. .. .. . . . . . . . . . . . . . . .. . . . . . 680 

Phosphorus ............................... G95, 69G 

Place offish in oietaries-importaiJCe of ftsh-
cultnrc .................................. 867--868 

Potential energy of foocl .................. 821-824 

Page. 
Preparation of material for analysis ....... 686--687 
Principal nutrients of foo<l................. 821 
Proportion~ of protein in the flesh of 

fishes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769 
Protein in the flesh of nshes .............. 737-740 
Proximate ingredients directly deter­

mined ................•.................. 697-699 
Recapitulation of analyses of-

American and European fishes ........ 771-777 
European fishes ....................... 747-769 

Soda-lime method, sources of error Hll(lmeaus 
of avoidance ............................ 688-692 

Species analyzed, list of, and number ..... 681-G82 
Sulphur ....................... ~............ 696 
Tabular statemflnts: 

1. List of spflcimens of .American fishes 
analyzed, names, localities, and pro-
portions of flesh, etc ................ 722-724 

2. Composition of water-free snb:stance of 
flesh of .American nshes------------ .725, 7213 

3. Composition of flesh of American 
fishes ............................... 727, 728 

4. Composition of water-free snbstance of 
flesh of .American specimens of pre­
served fish........................... 729 

5. Composition of flesh of .American speci-
mens of preserved fish . . . . . . . . . . . . . . . 730 

6. Composition of water-free substance of 
flesh of specimens of American fishes. 
Proximate ingredients as cHrectly de-
tepu ined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 

7. Composition of flesh of specimens of 
.American fishes. Proximate ingre­
dients as directly determined . . . . . . . . 732 

8. Percentages of phosphoric acid; sul-
phuric acid, and chlorine in flesh of 
specimens of .American fishes . . . . . . . . 733 

9. Composition of .Americannshes. Speci­
mens as received for analysis, includ­
ing both flesh (edible portion) and 
refuse ............................... 7;34-737 

10 . .Analyses of the flesh of fishes by Pay en 748 
11. Proportions of refuse and flesh iu fi.-;hes 

analyzed by Pay en................... 74.9 
12 . .Analyses of fishes by Payen, state<l in 

the form used in the present l'('.port . . 749 
13 . .Ana-lyses of fishes by Konig all<l m;sist-

ants ............ , . . . . . . . . . . . . . . . . . . . . 750 
14 • .Analyses by Buckland . . . . . . . . . . . . . . . . 750 
15 . .Analyses by .Almen .................. 750 751 
16. Comparison between percentagrs of 

protein compounds a~> directly deter­
mined and as computed by multipl,v-
ing the total nitrogen by 3.54......... 757 

17 . .Analyses ofnsb, etc., by .Alm(m(:fignres 
recalculated t.o the forms used in this 

. report) . . . . . . .. . . . . . . . . . . . .. .. .. . .. .. . 760 
18 . .Analyses of fish by .Almen. Proxi-

mate ingredicmt-s directlydetermined, 761 
19. Estimated proportions of refuse, water, 

and nutrients in specimens of Euro-
pean fishes analyzed by .Almfm . . . . . . 761 

20 . .Analyses of fishes of Russia by P. Kos­
tytscheff, professor at the agricultural 
station in St. Petersburg............. 763 



Page. 
Tabular statements-Continued. 

21 • .Analyses of Russian :tmhes by Kostyt­
sclleff, recalculated to forms used in 
this report . . . . . . . . . . . . . . . . . . . . . . . . . . 764 

22. Analyses of flesh of European had-
dock (water-free substance)....... . . . 766 

23. Analyses of tlesh of European had-
dock (fresh substance).---- ........ -- 766 

24. Analyses of Russian fishes and roe by 
Dr. Popoff (recalculated to forms used 
in this report)........................ 767 

25. Analyses of fishes and fish refuse by 
L. Sempolowski (fresh material) . . . . . 767 

26. Analyses of fishes and fish refuse by 
L. Sempolowski (air-dry material) . . . 768 

27. Analyses of fishes . and fish refuse by 
L. Sempolowski (water-free material). 768 

28. Analyses of roe, caviar, etc........... 770 
29. Analyses of the liver of fishes ••.... -. 771 
30. Recapitulation of analyses of flesh of 

specimens of American and European 
fishes .................... --- ........ 772-774 

31. Recapitulation of analyses of flesh of 
preserved fish, American and Euro-
pean specimens...................... 775 

32. Recapitulation of analyses of speci­
mens of flesh of American and Euro-
pean fishes........................... 776 

33. Mollusks, crustaceans, etc.; list of 
specimens, names, localities, and pro-
portions of flesh, etc ................. 794--796 

34. Analyses of mollusks, crustaceans, etc., 
calculated on water-free substance .. 797-799 

35. Analyses of mollusks, crustaceans,etc., 
calculated on fresh substance ....... 800-802 

36. Percentages of phosphoric and sul­
phuric acids in flesh of mollusks and 
crustaceans ...................... -. . . 803 

37. Statistics of-weights, etc., of specimens 
of oysters ...................... -- . - . . 805 

38. Comparative percentage composition 
of oysters before and after '' fioating '' . 805, 806 

39. Gain and loss of ingredients of flesh 
(body) of oysters during dialysis in 
"floating" •...•.•......... --- .. ---... 808 

40. Gain or loss of mgredients of flesh, liq­
uidtl, and t{\tal shell contents of oysters 
in "floating"........................ 809 

41. Increase and decrease of weights of 
flesh"anditsingredients in "floating"· 812 

42. Estimated changes in composition of 
whole specimens of oysters in "float-
ing" . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . 815 

43. European analyses of mollusks and 
crustaceans, from Konig . . . . . . . . . . . . . 816 

I. Percentages of nutrients (nutri­
tive ingredients), water, etc., and 
estimated potential energy (fuel 
value) in specimens of foo<l ma-
terials .......................... 823, 824 

IT. Digestibility of nutrients of food 
materials...... . . . . . . . .. . . . . .. . . . 825 

ill. Proportions of nutrients digested . 
and not digeste<l fi·om food ma­
terials by healthy men.......... 825 

Tabular statements-Continued. 
IV. Standards for daily dietaries for 

· people of d,ifferent classes ..•...•• 
V. Nutrients and potential energyin 

dietaries of different people...... 827 
VI. (Chart A..) Recapitulation of 

analyses of American and Euro-
pean food-fishes. Nutrients and 
water in fiesh (edible portion) ... 833-835 

VII. (Chart B.) Nutritive ingredients, 
water, and salt in fiesh (edible 
portion) of specimens of American 
and European preserved fish.. . • • 836 

VIII. (Chart C.) Recapitulation of analy­
ses of ·American and European 
fishes. Nutrients, water, andre-
fuse in specimens as purchased.836-83S 

IX. Composition of the flesh (body) of 
oysters........................... 839 

X. Composition of liquids (liquid por-
tion) ofoyeters................... 8-10 

XI. Composition of shell contents 
(flesh and liquids) of oysters..... 8.U 

XII. Composition of oysters in different 
months ......................... 842-845 

Xill. Composition of the fiesh of clams, 
mussels, and scallops............. 845 

XIV. Composition of liquids of clams and 
mussels.......................... 84ti 

XV. Composition of shell contents of 
clams, mussels, and scallops...... 8-!G 

XVI. Composition of flesh (edible por-
tion) of crustaceans and turtles.. 847 

XVII. Proportion of flesh, liquids, and 
shells in specimens of shellfish.. 858 

XVill. Proportions of water and nutritive 
ingredients in edible portion of 
specimens of shellfish from difl'er­
ent localities and at different 
times . . . . .. .. .. . . . . .. .. .. .. . .. . • • 859 

XIX. Percentages of water and nutritive 
ingredients in specimens of ,Amer-
ican invertebrates used for food.860-862 

Tabular &tatements (miscellaneous): 
Classification of A.merican and European 

fishes-
By proportions of fat in flesh of 

specimens analyzed . .. • .. .. .. .. .. 778 
By proportions of water-free sub­

stances in flesh of specimens an-
alyzed............................ 777 

Classification of fishes by-
Proportions of fat in the flesh of 

specimens analyzed . . • . . . . . . . • . . . 743 
Percentages of flesh, chiefty mus-

cular tissue, in entire body....... 741 
Proportions of water-free substance 

in flesh of specimens analyzed... 742 
Comparative costs of protein in food 

materials............................. 865• 
Constituents of sample of beef, sirlc7in 

(medium fatness) .. .. .. .. .. .. .. .. . . .. 823 
Details of analyses of fiesh(and liquids) 

of specimens of mollusks, crustaceans, 
etc .................................. 789-792 



902 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

CHEMICAL COMPOSITION OF FOOD-FISHES-Continued. 

Page. 
Tabular statements (miscellaneous)-Continued. 

Details of analyses offtesh of specimens 
of fish .............................. 714-719 

Summaryofresults of experiments on the 
digestion of the constituents of meat 
and fish by a dog and by a man...... 832 

Page. 
Tabular statement~ (miscellaneous)-Continued. 

Sums of protein, ether extract, ash, 
and water in the flesh of specimens of 
American fishes ..................... 739, 740 

Ways in which nutrients are used in the 
body................................. 821 

11. CENTENNIAL EXPOSITION A.T CINCINNATI. 

Allotment of space......................... 876 
Auditor and disbursing officer, appointment 

of........................................ 872 
Augusta Exposition........................ 884 
Authorization of exhibit by the Federnl Gov­

ernment.................................. 870 
Barry, F. J ....•........ -·--· .............. - 878 
Bean, Dr. T. H., appointed deputy represent-

ative . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 880 
Bissell, John H............................. 882 
Bryan, E. C., jtppointed deputy represent-

ative..................................... 883 
Clay, Cecil, representative of Department of 

Justice................................... 874 
Closing of exhibition ...................... 882-883 
Collaborators, list of ...................... 872-873 
Collecting indigenous fish for aquaria ..... 880-881 
Collins, J. \V ., appointed as representative . 873 
Courtesies received ....................... 884-885 
Dall, W.H ............. .................... 884 

Decrease of force..... . . .. .. .. .. . .. . .. .. .. . . 88ll 
Disposition of material .........•.......... 883-884 
Distribution of fish . . . . . . . . . . . . . . . . . . . . . . . . 882 
Distribution of publications.... . . . . . . . . . . . . 882 
Earll, R.E.................................. 873 
Eickhoff, Anthony, appointed special audi-

tor....................................... 872 
Exposition building, etc. . . . . . . . . . . . . . . . . . . . 869 
Fisheries section, outline of...... . . . . . . . . . . 879 
Funds available............................ 873 
Gardner, Marcellus, representative of the 

Department of the Interior. . . . . . . . . . . . . . . 874 
Gilbert, Charles :ij: ........................ 880, 885 
Greenman, M.P ....... ~.... . .. . . .. .. . .. .. . 876 

0 

Hatching salmon .......................... 881-882 
Hen shall, James A ........................ 880, sse 
Hill, Charles S ...... ...... . ............. ... 884 
Howe, Haughwout,representative of Depart-

ment of State............................ 874 
Huddleston, W.J.. ... .. .. . . . . .. .... .. .. . .. .881 
Law authorizing the exposition ........... 870-871 
Lake Erie, inspection of fishing methods . . 881 
Legislation, additional . . . . . . . . . . . . . . . . . . . . . 871 
List of persons connected with exhibit .... 872-873 
Live fish display .......................... 877-880 
Material sent to Augusta Exposition . . . . . . 884 
Offices, etc.................................. 876 
Organization of board..................... 874 
Origin and o~jects of the exposition . . . . . . . 869 
Page, William F .......................... 876, 880 
Participation of States aml action of the 

Ohiu legislature ....... _.................. 870 
Plan ancl scope of Fish Commission ex-

l;ibit .................................... 874-875 
Preliminary visit to Cincinnati ........... 873-874 
Press comments............................ 884 
Rathbun, Richard.......................... 876 
Representative, appointment of J. W. Col-

lins...................................... 873 
Rosse, J. D . .. .. .. .. . .. .. . .. .. . .. .. .. . .. . .. . 881 
Ryder, John: A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88J 
Schlosser, Joseph . .. .. . . .. . . . .. .. . . .. . .. . .. 882 
Seal, William P ........................... 876, 880 
Stearns, R. E. C . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884 
Witcher, MaJ. JohnS., detailed as disburs-

ing officer................................ 872 
Worth, Stephen G....... . . . . . . . . . . . . . . . . . . . 876 
\Vork on the collections .................. 875-876 


	HMD274combinedp1-5
	HMD274p10001
	HMD274p20001
	HMD274p30001
	HMD274p40001
	HMD274p50001

	HMD274combinedp6-7
	HMD274p60001
	HMD274p70001

	HMD274combined8-9
	HMD274p80001
	HMD274p90001

	HMD274combinedp10



