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the waters of the United States, as to chemical composition, temperature,
&c., with special reference to their availability in nurturing the proper
species of food-fishes.

4. A history and description of the wvarious methods employed in
North America, in the pursuit, capture, and utilization of fishes and
other aquatic animals, with suggestions as to imperfections of existing
methods and the presentation of devices and processes not hitherto
adopted in the United States. A careful study of all the circumstances
connected with this division of the proposed work of the Fish Commis-
sion has shown that an exchange of experiences may be of very great
importance in improving the old fisheries and developing new ones. Sev-
eral methods of fishing employed in Europe and unknown in the United
States can be introduced to very great advantage ; but so far no special
effort has been made to bring this about. Among the noteworthy of
these is the system of beam trawling, so universal and so productive in
Europe, and by means of which the flat fishes, especially the turbot and
sole, are obtained in immense quantities, in otherwise unproductive local-
ities and at moderate cost. It may almost be said that there is a larger
investment in this fishery than in any other in Great Britain ; and yet it
is practically entirely unknown in the United States, its use having
been confined to the operations of the United States Fish Commission,
of Professor Agassiz, and perhaps the Chicago Academy of Sciences.
There is no doubt that beam trawling will add enormously to the facili-
ties for procuring wholesome food at a very cheap rate. The sandy
coast of the United States, especially south of Cape Cod, is pre-emi-
nently adapted to the use of this apparatus, and there are thousands of
square miles over which it can be carried with no possibility of exhaust-
ing the supply.

Another method of fishing, in great part unknown, or at least unprac-
ticed in the United States, is that of taking codfish by means of gill-nets.
Could this be introduced on our shores, especially in connection with the
vast schools of cod that come in winter on our coast to spawn, it would
relieve fishermen of their great embarrassment, namely, that of procur-
ing bait. During the winter season it is frequently almost inrpossible to
obtain bait of the proper kind, and without which fish cannot be taken.
In the Loffoden Islands there is a fishery very similar to that referred
to, in which, during the winter, large numbers of fish are taken, one-half
of which, and these the finest and fattest, are caught in gill-nets without
any bait whatever. The American methods of the treatment of fish in
preparation for market can also be greatly improved by adopting foreign
experience.

5. Statistics of the various branches of the American fisheries from
the earliest procurable dates to the present time, so as to show the de-
velopment of this important industry and its actual condition. There is
no nation so badly provided with such statistics as the United States;
and in the absence of appointed methods of gathering them the task
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XV.—REPORT ON THE PYCNOGONIDA OF NEW ENGLAND AND
ADJACENT WATERS,

By Epmuxp B WiLsoN

.It is intended to give in this report an account of our present knowl-
edge of the species of Pycnogonida known to occur upon the coasts of
New England and Nova Scotia, comprising deseriptions and figures of
all the forms, and an account of their geographical and bathymetrical
distribution. Althoagh the woik is mainly systematie, and has been
done with special reference to supplving a basis for satizfactory deter-
minations of the genera and species, and their distvibution, it has been
thought best to give also a biief general account of the structural pecu-
Harities and general natural history of the group. In so doing T have
drawn largely from the works of several other writers; and especially
from those of Dr. Anton Dohrn, who has made a careful study of the
anatomy and embryoiogy of these animals. It should be borne in mind
that the structure of the Pyenogonida i, as yet, not well understood,
and that further research is needed to fully explain the anatomy and
systematice relations of this pecuwliar and perplexing group. To make the
report as complete as possible, it has been wmade to include not only the
cotieetions of the Fish Commission, but also those made by various other
parties since the yvear 1364, The parties referred to were as follows:
Expedition of 1864, Professors AL E. Verrill and S. 1. Smith ; Expedition
of 1868, the same with the addition of Professor H. E. Webster and Mr.
Geo. A, Jackson; Expedition of 1370, Professor Verrill with Mr. Oscar
Harger and Mr. C. I Dwinelle. The Pyenogonida from these sources,
with those of the Fish Commission collections, are at present preserved
in the Peabody Museum of Yale College, where they have been studied.
I take pleasure in here expressing my great obligations to Professors
Verrill and Smith; T am also indebted to Professor Carl Semper for
specimens of several European species.

The Pycnogonida form a small and very natural group of articulated
animals, which are all marine, have a very wide geographical distribu- -
tion, and are found at all depths from low-water mark down to many
hundred fathoms. Although forming a small and inconspicuous group,
they possess a special interest from peculiarities in their structure and
development ; and though some of the species have been carefully
studied by competent observers, opinion is yet divided as to the exact

position they should occupy in the zoological system. By some writers
463


























































































































































































































































































































































































































































































































































































































































































































































































































































































COD-FISHERIES OF CAPE AXNN. 721

net and returned to the water until one of the opposite sex could be
secured. Thus all the fish were examined regularly every secound or
third day, and when ripe ones were found they were carried to the
hatchery, where the eggs were taken and impregnated.

In “stripping” the fish the spawn-taker usunaily held its head firmly
in his left hand, with its back against his body and its left side upper-
most, and, owing to its size and strength, a secoud party geunerally held
the tail and helped to keep the fish in position, while the spawu-taker,
with his right hand, gently pressed the eggs or milt fromn the abdomen
iuto a large pan placed just beneath to receive them.

The methods employed in impregnating the eggs were similar to those
in use with eggs of the shad. They were nsually taken in a pan having
a little water in the bottom and the milt at once added. after which they
were ‘“brought up” in the usual way, by slowly addmg water at inter-
vals till the pan was nearly full.

It was found desirable to leave the eggs with the milt for fully half an

hour before dipping them out, and at timnes it took even longer tor them
to become well hardened. Several other ways for impregnating the
eggs were tried, such as taking them in a damp pan and introducing
the milt directly upon them betore adding thie water; and of putting
the milt in the water first, and the eggs later; aud again, of introducing
the two at the same time; but these scemed no improvement upon the
ordinary method.

The first good eggs were taken November 13, and when placed in the
cones were found to remain constantly at the surface of the water, where
they soon clogged the screen through which the waste water made its
escape, causing the cones to overflow, and the eggs to be carried over
the top with the water. The plan of mtroduung, the water at the top
and allowing it to escape at the bottom was equally nnsuccessful, for
the downward current carried many of the eggs with it, thus clogging
the sereen as eftectually as in the former case. The cones in their orig-
inal condition were thus rendered useless, and the question of so modi-
fying them as to make them answer the purpose, or of the invention of
new apparatus, at once became a very important oue; and one difficulty
after another had to be overcome before any degzree of success could be
expected.

Mr. Milner remmained long enough, before leaving for the South, to
witness this stage of the difficulty, and was the first to suggest an alter-
ation in the apparatus. This consisted in a modification of the inverted
cone, so that the water should be introduced through a twisted tube at
the apex, thus giving it a spiral motion as it ascended, while the outflow
was in the form of a circle surrounding and just above the inflow, in a
line with the sides of the cone. On testing, this apparatus was found
to clog equally with the other, and was soon abandoned.

In one end of the room was a Clark hatching-trough that had been

used in hatching eggs of the herring. This consisted of a long trough
46 F








































































































































































COLLECTION OF EGGS OF SEBAGO SALMON. k|

the following from the Maine Fisheries Report for 1867 : ¢“The average
of those taken in the fall is, for the males, 5 pounds; for the females, a
little more than three pounds. A female 25 inches long weighs 5 pounds,
a male of the same length weighs 7 pounds. Of two males 29 inches
long, one weighed 9 pounds 14 ounces, the other 11 pounds 4 ounces.
Some extreme weights may be given. One was taken the past season
(1867) at Edes Falls that dressed 144 pounds. The largest on record
was caught by Mr. Sawyer, of Raymond. Its weight was 174 pounds,
and is vouched for by Franklin Sawyer, esq., of Portland. These old
fish are seldom caught with the hook, and of those taken in the spring
and summer, when they are in season, the average weight would be less
than indicated by the above.” I havebeen told of still larger specimens
having Dbeen taken, but am unable now to give any authority. Thus it
will be seen that the Sebago salmon average about one-third the size of
the sea-going Atlantic salmon and twice the size of the Schoodic salmon.
I am aware that from the naturalist’s standpoint the matter of size is
not important, yet with the fish-culturist it is of the very first moment.
It is not, perhaps, a very reliable characteristic, being so much influ-
enced often by the character of the range and feeding-ground, but in
the present case there are reasons for thinking that the Sebago salmon
have inherited a tendency to rapid growth and the aitainment of a
large size not possessed by those of the Schoodie Lakes; for not alone
in the Sebago Lake and the Sango and Crooked Rivers are fish of such
large size found. Those of Long Pond are little, if any, inferior in this
respect to those of the Sebago, though Long Pond is a much smaller
body of water than several of the Schoodic Lalkes, and is not known to
offer in depth, in the character of the water, or in food, any special ad-
vantages.

In form and color the Sebago salmon approach more nearly to the sea
salmon than do the Schoodic or the Sebec fish. In the breeding season
the males are much brighter colored and the hook on the lower jaw is
more developed. The mdles, at least, judging from the few specimens
measured, are stouter in proportion to their lengtb than any other
salmon I have ever examined. The single specimen mentioned above as
weighing 11} pounds was 29 inches long. An average Penobscot male
salmon of an equal weight would have been 32 inches long.

The habits of the Sebago salmon are identical, so far as observed, with
those of other fresh-water salmon. They dwell and feed in the lakes,
occasionally running into the larger streamns after food, and at spawning
time, which begins the last of October, they seek the gravelly rapids of
the streams and there excavate nests, in which they deposit their eggs.
The old fish abstain from food at spawning time, but young males are
taken with eggs in their mouths and stomachs. The males are found
frequenting the spawning-beds when only 6 inches long, retaining still
the dark bars and red spots on the sides, and these little fish yield milt
abundantly. The females, however, are not found till well grown up.
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COLLECTION OF EGGS OF SEBAGO SALMON. 785

worth while to open the hatching-house. Wrote to Mr. Atkins and re-
ceived orders to take eggs when we had caught fifteen female fish.

As the season advanced found we were not likely to get that number,
and the few on hand were allowed to deposit their eggs in our inclosure
just east of Songo Lock.

The following table shows the length and weight of the spent fish
released December 1:

Males. ! Females.

Length. Weight. : Length. Weight.

Inches. Pounds. ) Inches.

7.~0BSERVATIONS ON TEMPERATURE AND WEATHER AT SONGO LOCK, MAINE, 1878.

Temperature.

|
Songo Crooked

Air. Ri Ri :
Date. i w:llgeer.r | W;z:f Wind. Other phenomena.

TR HER I

A ald|&ldl A
Aug. 26 |59 |72 70| 68 | 70 | 67 | 70 | Southerly, light......._... Clear.
27 |58 |77 | 73| 69 | 71 | 68 | 70 | Southerly, light. . | Clear.

....| Southerly, light .
71 | Southerly, light..
72 | Gentle norther)y, p m.

-.| Clear; cloudy towards evening.
- Clou(ly morning; then clear.
Clear.

30763817970 172,70
31|61 |79 (74| 73|74 |72 73| Gentle northerly . Clear.
Sept. 166 73|79 70|71 |72/ 72| Light southerly........__. Rainy a. m.; clear p. m.; thunder
| l shower in evening.
2170 79| 74) 72|74 |72 74 | Light southerly........... Partly cloudy; thunder shower
at 6 p.m.

3|68 |....0 .. |73 ]... ; 74 |....| Southerly ................ Partly cloudy.
4172 )....06117 ST Southerlv and easterly. ...| Rainy and foggy.
516164 ] 66 | 71 7 Cloudy, towrv and rainy.
666 !........ 71 69

116561767169 .. Cloudy.
1216569 71|70 | 71 |... } 70 | Southerly and easterly.... Vely wet, with occasional show-
13 | 67 | 74 ‘ 711717170 ; 70 | Southerly and easterly . Vex‘_\' wet, with showers.
14 1621711 65|69 70| 68 ’ 69 | Northwest, fresh......._.. Clear.
15| 58 | 69 | 59 | 68 | 69 | 67 | 68 Northwost fresh.. .| Clear.
16 | 45 | 64 | 57 | 65 | 67 | 63 | 64 , Southerly.......... .| Clear.
17 |51 | 67 | 6565 |67 {6263 |............ -{ Clear.
Clear.

i
!
181587 178 173 |66 | 68 | 63 65]S0utherly._

19 | 56 ..., 65| 68 |.... 64 |....| Northerlya.m., southerly | Clear.
20 | 59|80 | 73|66 [ 68| 65| 66 ..._.... Clear.
21|66 ... 72|67 ...|67 .| Clear.
22 156 | 70 | 57 | 67 | 67 | 67 | 67 | Northwest, fresh... .| Clear.
23|40 | 65156 (63| 65| 61 | 63 Southerly, light. . .| Clear.

24,40 |....160 | 63 ]....] 60| ...| Southerly, llaht ..... .| Clear.
‘ .1 Clear.
. (Jloud) all day ; shower at 5 p. m.

27148 (63| 51|63 |631|59! 60 | Stron«r northwest . .| Clear.
57

28 (39 6256|5960 |56|5 . Clear.
29 ....] 61| ...|..161]|....]58 ’ Southerly ............ .| Clear.
3014016616159 621531 57 | Gentle northerly,a.m..... Clear.
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The fish are remarkably backward in development. Of 385 females
examined up to this date, only 139 (36 per cent.) have yielded spawn.
To-day we found among the fish caught last night at our lower works
7 ripe females and 50 unripe.

November 17.—Very good success with our new trap at the coffer-dam.
We find in it this morning 113 female fish and 36 males. Ninety-seven
females and 54 males were also taken last night at the lower pounds,
making a total of 300 fish last night—all Schoodic salmon. The
weather was clear and calm.

I think, however, that the new trap is somewhat defective in form,
especially at the entrance, and that many fish, after once entering the
first pound, find their way out again. Some also broke through the net
last night, and so escaped. All the fish captured here this morning
taken in a salmon-car to the lower pounds, by dragging the car through
the sluice at the dam.

At one o'clock to-day, the sun shining, I saw two female fish in the
act of spawning close above the dam, turning on their sides and flap-
ping after their usual manner, with no male in sight. Two hours later
I find the same two and one other female spawning near, and still no
males near. I made these observations very carefully, and have no doubt
of their entire accuracy. There is no sort of difficulty in distinguish-
ing the sexes. I have often watched them on the same spot.

November 18.—Another clear and calm night has given us 246 fish,
of which 187 were taken in the new trap. The majority of the females
handled to-day are pronounced unripe. All the eggs taken previous to
this date have been placed in the old hatching-house, and 155,000 eggs
are now there. To-day we place 67,000 in the new house.

November 19.—Last night was stormy, with sleet and snow, and much
westerly and northerly wind, which continued all night. Total catch of
Schoodic salmon, 201 ; three-quarters females.

November 20.—Last night the wind was very light, and varied from
northeast to northwest; cloudy and clear by turns through the night;
288 fish caught, of which 271 came from the upper trap.

November 21.— A rainy evening and fresh northerly wind, clearing at
midnight, brought us in last night 187 fish.

November 22, a. m.—Clear and calm last night, and we took 306 fish;
the best catch of the season.

In the appended tabular record of fishing will be found notes on the
weather of each night during the fishing season. So far as the indica-
tions go, they seem to be in favor of the conclusion that stormy weather
deters the fish from running.

Among the fish handled to-day was one small one, 12 inches long and
weighing 11 ounces. This is an unusual size, of which a few are taken
each year. Only two of them have been seen this fall. One of the
largest of the females handled to-day, a full and ripe fish, measured 22
inches in length, weighed before spawning 4 pounds 1 ounce, and yielded
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all. In the larger lots, however, this was found to be too tedious a
process, and resort was had to another. A whole tray of eggs was held
up to a window so as to throw a strong light npon the under side, and
all the eggs were so lighted up as to make their condition plainly dis-’
cernible. A whole row, or two or three whole rows, next to the frame,
were critically examined and the unimpregnated counted. Each row
being known to contain on an average 40 eggs, the ratio of impregnation
was speedily arrived at. In this way, in the largest lots, 2,000 and more
were examined, and it is believed that the result obtained must be very
nearly correct. The resnlt of the examination was fairly satisfactory,
but did not indicate so good a ratio of impregnation as I had hoped.
Execlusive of the experimental lots, it ranged from 74 to 93 per cent.,
and averaged, by careful computation, 90.1 per cent. At Bucksport, in
former seasons, with sea-going salmon, an average of 96 to 98 per cent.
was attained. The reason for the inferior result at Grand Lake Stream
is not apparent, but is most likely connected with these too-well attested
phenomena: first, that the Schoodic salmon, far more than the Penobscot
salmon, are subject to diseases which affect the eggs before they are laid,
so that often a large percentage, and sometimes the entire litter, is
damaged past all remedy when laid ; second, that unlike the Penobscot
salmon, the Schoodic fish often came into our hands while yet unripe,
and therefore liable to be prematurely pressed.

The percentage of non-impregnation would account for a loss of
172,300 eggs. The shrinkage up to the time of dividing and shipping
the eggs was 253,000, as deduced from the number shipped and turned
out to hatch. Probably the actual deaths were not far from the latter
number. Aside from the ordinary pickings of white eggs, there were
some entire lots which perished. These were all experimental lots ex-
cept ir: one instance. A lot taken on the 28th of November, number-
ing 103,000, was a total loss. There was nothing unusual in the appear-
ance of these eggs until December 14, when it was observed that there
were small circular white spots in a great many of the eggs; these were
near the embryonic disk in all cases, and in most cases directly over it,
moving about with the disk as if attached to the yolk. At this date,
the eggs of the embryonic disk were just beginning to expand. In a
few days it was observed that the lines showing the progress of the
growth of the embryo were less regularin this than in other lots. If al-
lowed to remain in the water, the white spots enlarged and the eggs soon
decayed. They were, therefore, picked out as fast as they appeared, the
examinations being made every three days. From 1,000 to 8,000 were
taken out at a picking, and on one day the number rose to 15,000, By
the 9th day of February 80,000 had been taken out, one by one. They
were then removed to the new hatching-house, when, in the month of
March, about 5,000 of them hatched into weak fish. Unfortunately, the
record does not throw any light upon the causes that led to this failure,
but I have a suspicion that the eggs were kept too long in contact with

.
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The eggs endured the journey in most excellent condition, and very
encouraging reports were received from most of the consignees. Out of
thirty lots shipped, sixteen were reported as arriving in “good” con-
dition; three, ¢“very good”; one, ‘splendid”; one, ‘excellent, and very
superior”; only four were reported in inferior condition. The promise
of an unusually successful issue was very flattering, but it was only
partially fulfilled.

5.—HATCHING AND PLANTING.

The eggs that were reserved at Grand Lake Stream suffered leastloss
in hatching. Out of 370,000 but 22,000 were lost, and had the unfertil-
ized been all removed, as in the case of those shipped, the loss would
have been much less. The young fish were apparently healthy and
vigorous. They were, as usual, set free the last of April and early in
May, in the shallow waters around the shores of Grand Lake, and a few
in Grand Lake Stream.

Next best were the eggs that were hatched at other points in New
England. The poorest results were obtained from the eggs that were
shipped to the farthest points. The total number of fish planted is
reported at 1,145,665 ; this indicates a total loss of 324,335 after shipment,
whicl, considering the careful removal of the unimpregnated eggs, is
not quite satisfactory. I am disposed to locate in the Grand Lake
establishment the causes which led to the greater part of this loss.
Though unable to point them out with certainty, I think I am on their
track and shall be able to ferret them out. The details of the distribu-
tion of the young fish are given in Table V. In the other tables, not yet
referred to, will be found records of temperature, of fishing, of spawning
operations, and of measurement of the parent fish.










TABLE 11l.—Record of spawning operations at Grand Lake Stream, 1878,

— Fish at first handling. Females. Eggs.
Feinales Spawu- |
: ed.
Date. Remarks. N & 2 g Remarks.
1R :
TIE] 2 | & o g
| s | & sl o |818|ElZ1 8| 2 2 &
G S iElelv| B |ElB|IB| S 2 ko E % ]
b = a2 - = e Pi @ > 5 2 =%
> =& B a | A S T 5 g
6|8 PIRE|&|E [ Rid]8 | & | B Z S =
1878, Lbs. 0z. | Pr. ct.
Nov. 7 | Pound C, comprising all the females 65 1446 8} 0 540 0] 8 ... 5.t 2 4,000 1 87 | Two fish called ripe were only
and part of the males in it; rest of partially so.
‘males pnt right back, not wanted.
Female togue . .o.coamoon L. 31 82
12 | Respawning ...... 2 93 | 8 females yield —.
Respawning togue . .. 32 &7
Part of last night’s catch 5, 500 83
14 | Respawning .. ........... 1, 500 4 94 | 8 females yield —; 16 yield —.
Last night’s eateh . __....... 30, 000 5 90
Pound C (inain stock entire) 393 | 321 | 50 57,000 | 6,28,29,37 |......
Summary (0 date . ..ewoeeoennnonennn 38 | 499 |167 300,000 ... _ DL
15 | Respawning of yesterday's catch ..|......j......|....l.... 10, 000 7 82 | 98 females, 110,000 ; 82 females,
7,000.
Last night's catch .................. 210 | 121 | 55 33,000 | 8& expr. 9211 132 females yield —; 34 females
yield —.
16 | Respawning, yesterday’ e 4,000 | 9| 86| Lot 9 washed as usual.
Last night's fish ..... ... 50 £000 |10 & expr. | 74
18 | Respawning (from 16th) ... oo ofeoeeen oo oo doe oo oeeo el T 0 13 L., foenenn Placed in new hatching-house.
Fish caslghl last two nigbts in lower | 233 76 {107 !
ounds. - I
Ox?e dranght of seineinpound C: 174 |......|......|..... b 67, 000 i1 & 12 90491
males, 15 ripe 76 unripe females. |
20 | Respawning fish of 18th ....._......[......1......|.. I U PO 9, 000 14 90 | New hatchinghouse; 203
i females vield 231,000; 64
. | females, 76,000.
Fish of last twonights ...... ... ... 173 98 184 198,000 [13,15,16,26 |. ....| New hatching-house.
22 | Respawning 183 females ............0 ... . |._.__. . ‘ 21, 000 17 91 Do.
Summary to date ........ 1,766 | 849 |563 450,000 1. Lo ...
Fish of last two nights .. 489 | 82 |160 243,000 18 Do.
23 | Respawning 241 females ............l .. [ . . 25, 000 19 Do.
Last night’s fish .. 76 20 ! 46 7,000 20 & 33 Da.
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flavor and firmness of meat mueh impaired. Treat the Maine salmon in
the same way and its best qualities would be gone.

Our salmon o take bait readily in the salt water at the mouths of rivers
and ereeks, and in the bays along the coast. At such places fly-fishing
is generally not successtul.

T have had several eonversations with Mr, Redding about his obser-
vations of the San Joaquin salmon and of your desire to procure a
species of salimou that can be successfully introdnced into the waters of
the States south of the Potomac. It seems to me that the San Joaquin
salmon will not be as good for such purpose as the salmon which fve-
quent the rivers which empty dirveet into the Pacific along the California
coast from Monterey north. This last variety makes its appearance at
the mouths of the coast streams from the middle of October to Novem-
ber, awaiting the annual winter rains to swell the streams, up which
they go to their spawning-beds. The spawning takes place in December
anil January, the spent fish returning to the ocean in February and
Mareh. These tish, in good condition, have been caught weighing 25
pounds.  As salmon spawn at set times, regardless of change of Toca-
tion, the coast species would arrive in the rivers of the Southern States
when the streams would be swollen with winter rains, the water of «
low temperature, and such enemies as blue-tish, Spanish mackerel, &e.,
withdrawn to warmer waters near the Florida coast. The rivers, also,
being higher than in summer, would, with the colder weather, insure
the salmon a better chance for successtul spawning than would be the
case with the San Joaquin salmon, which would be in the rivers in Au-
gust and September, and easily caught, which is not desired until the
rivers become tully stocked.

I would also call your attention to a fish commonly called salmon-
trout, which visits our coast rivers about the same time the salmon do,
probably two weelks later. This fish is trout-shaped, being longer and
rounder than the salmon, and of proportionately less weight. This fish
spawns as late as Iebruary, and possibly early in March, after which
they return to the mouths of the streams and to the ocean in the early
part of .April.  They have been caught weighing 20 pounds, from 8 to
10 pounds being a common weight. I think this variety would do well
it introduced into Virginin and the two Carolinas. They are a very
game fish, flesh hefore spawuing a faint cream-color, changing to white
when returning to sea. A 7-pound fish in good condition measured 31%
inches long, while the largest run to about 40 inches. This variety of
fish stoek the coast streams, where the mountain trout have been com-
pletely fished out. They are, however, fast disappearing under the
effects of netting, giant-powder, and spearing, and promise to become
extinct within the next ten years unless- protected by law from such
dangers.

Apologizing for so long and disjointed a letter, I remain your obedient
servant,

HORACE D. DUNN,

)









XXXIX.—PRESENT STAGE OF THE SALMON EXPERIMENT IN
TASMANIA.

By MorTON ALLPORT, F. L. 8., F. Z. 8., &c.
(Read November 12, 1877.)

[Papers and proceedings and report of The Royal Society of Tasmania, for 1877,
pp. 109 to 114.7 ‘

Though grilse weighing from 3 to 7 pounds have, during the last four
years, been taken in the Derwent, how is it that no mature salmon—that
is, fish weighing from 15 to 30 pounds, have been captured? This isa
question frequently asked both here and in the neighboring colonies,
but it will be necessary before attempting to answer it to refer to what is
known of the early life-history of the salmon in Europe and Tasmania.

It has been calculated by able British authorities that in specially
good salmon rivers, such as the Tay in Scotland, not more than one egg
in every 1,500 deposited ever becomes a salmon, the diminution in num-
ber taking place chiefly during the earlier stages of life, and especially
during the journey of the smolt to the sea,and the first few weeks of
their residence there, though even the grilse appear liable to have their
number considerably decreased by the attacks of marine enemies before
their return as veritable salmon.

The limited number of mature salmon we can yet have in the Der-
went might, therefore, alone account for their non-capture, but we must
add to that disadvantage the want of adequate appliances to ensnare
large-sized fish. The chance of taking one with the rod is infinitesimal
while the fish are scarce, the fishermen scarcer, food very abundant, and
the difficulties with which the angler inthe Upper Derwent has to con-
tend great. The one or two fine-meshed seine nets worked down the
river, though well adapted to scrape out smolt, are quite unfitted for the
capture of salmon, as they are shot so as to leave a considerable space
between the net and the shore, and take so long to haul that the wary
old salmon would, before the end of the net reached the land, pass round
one or the other, and so escape.

The majority of the 18 or 20 grilse caught have been taken in an

~ordinary grab-all net, having a mesh of such a size that only the fish of
from 3 to 5 pounds weight can mesh themselves, and no larges salmon
is at all likely to be taken by the same net, as in this method of fishing
it is essential that the fish shonld be able to get the gill covers through
the mesh, or by backing it can at once free itself. If a grab-all net,

having a mesh of two and a half inches from knot to knot, was used,
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nous small fry, which are then constantly hatching out. As the female
of these grilse taken in early autumn invariably exhibit the ova consid-
erably more matured than when taken in the spring, there can be no
doubt that they are finding their way to the fresh-water spawning-beds,
and would reach them in the early floods of winter, though among the
wealth of suitable streams running through scores of miles of uninhab-
ited, mountainous, and inhospitable country we have never yet (except,
perhaps, in one instance) been able to ascertain the exact locality of such
spawning-beds.

It is quite possible that the grilse after spawning, and on its return
with the last of the winter floods to salt water, requires some greater
change and a longer journey seawards than when it was passing from
the smolt to the grilse stage. And, if so, it may have to encounter more
formidable marine enemies than on its first journey, or some unfavora-
ble physical features of our coast of which we, as yet, know nothing.
Unfortunately, the most scientific ichthyologists and the most practical
fishermen are still equally ignorant of the precise habits of the mature
salmon when at sea, and experience can alone prove whether the final
stage is to be successfully reached, and, if so, when ?

During the last few years, and since the commencement of the salmon
experiment, large numbers of specimens of our coast fish have been
forwarded to and examined by Dr. Albert Giinther, of the British
Museum, whose determination of the species proves that many of our
fish are not merely representatives of but identical with British forms,
such, for instance, as the John Dory (Zeus faber), the horse-mackerel
(Trachurus trachurus), the dog-fish (Acanthias vulgaris), the sprat (Clu-
pea sprattus), and the conger (Conger vulgaris). And this fact goes far
to show that there can be no vast difference between the physical fea-
tures of the Tasmanian and British coasts.

If, therefore, there is any truth in the doctrine of natural selection and
survival of the fittest, we may rest assured that as the grilse are rapidly
increasing in number, some few out of the thousands sent time after
time to sea will be able to adapt themsclves to their altered circum-
stances, escape their foes, and find their way back as salmon. After
the second migration is accomplished, the increased speed and cunning
of the fish will materially improve its chance of successfully overcom-
ing the dangers of all subsequent journeys.

For each of the grilse which have been taken in one minute spot of
the wide estnary of the Derwent, by a net ill-suited for the purpose,
there must be hundreds, and more probably thousands, passing of
which we hear and see nothing; and if this is true of the grilse after the
manifold risks to which they have been exposed on our coasfs, what
must be the numnber of smolts that have passed down the Derwent, and
what the still greater number of fry in the earlier parr stage on the
gravelly rapids of some tributary or tributaries of the Upper Derwent ?
Can we set such numbers down at less than hundreds of thousands?
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And yet, marvelous to relate, not one single parr has yet been seen (so
far as the salmon commissioners are aware) in the fresh waters of the
Derwent or any of its tributaries; and this is more amazing, because
these fish take the worm or artificial fly with the greatest readiness, and
would have been almost certain to make their presence known to any
angler in their immediate neighborhood.

A writer in Queensland, a few months ago, also referred to this extraor-
dinary absence of the parrs, and used it as a powerful argument against
there being any salmon in Tasmania; but he went rather too far, and
used the same argument to prove that the migratory salmonoids, which
he admitted were taken in the Lower Derwent, were only salmon trout,
ignoring the fact that the parrs of the salmon trout (identical in appear-
ance and habits with those of the salmon) were equally remarkable for
their apparent absence. If amongst the dozens of suitable tributaries
of the Upper Derwent we are unable to find a trace of these hundreds
of thousands of salmon parrs, which it is impossible to doubt must be
there, we need scarcely be surprised at our inability to light upon the
mere handful of mature salmon whicl we are yet likely to have in the
wide waters of the deep Derwent estuary. Some day an errant fisher-
man on one of the small streams about or beyond the lakes, such as the
Clarence, the Pine, the Nive, or the Cuvier, where nobody ever thinks
of fishing now, will probably drop on such myriads of these parrs as will
enlighten us as to the supply of grilse below, and the knowledge so
gained may lead to the obtaining fresh supplies of ova for the stocking of
our Northern and Western rivers, because the parrs never move far from
the original spawning-place before assuming the smolt dress; and their
detection would enable us in the following winter to wateh for and take
the parent fish on their certain return to the same spawning-beds.

Before concluding, it may be as well to refer to the one instance in
which it is just possible we have hit upon the spawning-bed of a true
salmon. In the early part of the past winter a pair of large fish were
observed spawning in the Plenty, and were netted by the bailiff in
charge at the ponds after the bulk of the ova were deposited.

The female, after having parted with the greater part of her ova,
weighed more than twenty pounds, and the male weighed nearly nine-
teen pounds. Mr. Read, one of the salmon commissioners, examined
these fish carefully, and both he and the bailiff are of opinion, from the
external appearance of the fish, that they were true salmon, or at any
rate belonged to one of the two migratory species.

After stripping the remaining ova (alimost one thousand in number)
from the female and applying the artificial process of impregnation, both
fish were returned to the river.

Subsequently a tew of the naturally-deposited ova were, with judi-
cious forethought, taken from the rid, placed in one of our hatching-
boxes mentioned, and then kept carefully separated from other ova.

The artificially-impregnated ova failed, but that so prudently taken



THE SALMON EXPERIMENT IN TASMANIA. 823

from the rid has hatched out; and an examination of both the eggs and
the newly-hatched fry has very materially strengthened the impression
in my mind that these fish were salmon, for the eggs were not only larger
than any we have yet taken in the colony, but had exactly the pink
tinge which characterized the salmon eggs received from England. The
umbilical sac attached to the newly-hatched fry is longer in proportion
to the width than that of the trout, and this was a marked peculiarity
in the fry hatched from the imported salmon eggs. It is quite true that
there is considerable diversity both in the size and color of the eggs of
the brown trout (Salmo fario); but the size of the eggs in that species
by no means depends upon the size of the fish, as large eggs are often
found in small fish; and no cause can yet be assigned for this diversity
in size, but the difference in color clearly depends on the quality of the
fish, the red-fleshed fish invariably producing red eggs, and the white-
fleshed fish the pale straw-colored eggs. As an actual fact, none of the
originally imported salmon-trout or trout eggs approached in size either
these eggs taken from the rid in the Plenty or the imported salmon
eggs; and very great interest will therefore attach to the subsequent
stages of the fry now hatched, because, if they are true emigrants, that
fact must be made manifest when the deciduous silvery scales which first
hide the parr marks are put on, and the young fish assume the smolt
stage, though it may even then (as long since pointed out) be difficult,
if not impossible, to determine accurately to which of the two migratory
species the smolts may belong.

A few days after the foregoing was written, namely, on the 15th day
of October last, a strong freshet came down the Plenty, during which a
school of about a dozen salmonoids found their way into the water-
course which supplies the ponds, being evidently bound seaward. Mr.
Read was so much struck with the difference between these fish and
trout-fry of the same size that he preserved two of them in spirits and
forwarded them to me for examination. Externally, both fish presented
the characteristics of true salmon, and upon dissection the number of
pyloric appendages was found to be sixty-two in one and sixty-five in
the other—numbers which prove these specimens to have been salmon
and not salmon-trout. This capture, therefore, lends additional force to
the presumption thatthe 20-pound fish taken in the Plenty was a salmon.






XL,—CORRESPONDENCE CONNECTED WITH THE TRANSMISSION
OF EGGS OF THE QUINNAT SALMON AND WHITEFISH TO AUS-
TRALIA AND NEW ZEALAND, 1877, 1878, AND PRIOR YEARS.*

AUSTRALIA.
Sir Samuel Wilson to the Melbourne Argus, published November 30, 1877,

Sir: The shipment of salmon ova which I received from California
by way of Auckland arrived in very good condition. Only about 6 per
cent. had perished during the voyage, and as there had been two trans-
shipments, this was a very small proportion of loss. On the arrival of
the ova at Sydney, they were taken out of the ice-house on board the
San Francisco mail-steamer and transferred to the City of Adelaide.

The ova were packed in layers in a box or ice chest, about 3 feet by
4 feet, and about 2 feet in depth. They were placed between two pieces
of thinly-woven cotton stuff, about 7,000 in each layer, and a layer of
moss about 2 inches deep between each two layers, and also above and
below the eggs. Six inches of ice was placed over the ova, and the bot-
tom was pierced with holes to allow the escape of water from the melt-
ing ice. The ice was renewed every 12 hours on the voyage from Syd-
ney to Melbourne. The box had an inner lining, inclosing about 4
inches of sawdust to act as a mnon-conductor, and which answered the
object sufficiently well.

The weak points in the packing were the use of cotton stuff, which
rots and gets mouldy, while the moss remains green and fresh, and also
that the ova were too closely packed together. For a short voyage this
matters little, but in a long distance the difference is great, as when one
eggloses vitality it soon decays, and the byssus, or fungus, which quickly
forms, attacks all the ova within reach, which adhere to each other, and
although little altered in appearance these ova invariably perish in the
hatching.

On the arrival of the ova at Sandridge they were removed, and taken
by train and wagon, well packed on an elastic cushion of straw, and
opened at the spring on Ercildoune estate, where the hatching-boxes
were ready for their reception. On the pads covering the ice being
taken off, a layer of moss, fresh and green as if newly gathered, was to
be seen covering the ova. On this being removed, the eggs were visible

* For the purpose of completing the record, begun in the report for 1875-'76, vol. 4,

I give some letters relating to sendings prior to 1877.—S8. F. B.
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through the thin net-like web which covered them, and at once it was
evident, to my great delight, that they were in splendid preservation,
and far advanced in hatching, the eyes of the young fish being clearly
visible. 'With little loss of time the ova were transferred to the gravel
of the hatching-boxes, which had been prepared with great care, by be-
ing screened to insure a uniform size, and by boiling to destroy insect
germs which might be injurious to the ova. All were got into the
hatching-boxes the same evening, except one layer of about 7,000,
which were left under the ice till next morning. About 6 per cent. of
dead eggs were taken out at once, but many were adhering in clusters,
most of which I knew could not live, but which looked healthy enough
at the time.

The next morning over 100 young salmon were hatched, and they
were lively little fellows even at that early stage of their existence.
When touched with a feather they would start off and swim round in a
circle, and settle down again amongst the gravel. On the remainder of
the ova being transferred to the hatching-boxes several of the young
fish were found to have hatched out during the night, and during the
day 400 or 500 made their appearance.

The ovum of the American salmon is larger than that of the British
species. It measures almost exactly a quarter of an inch in diameter.
It is of a transparent pink color, and is nearly globular, being slightly
elongated. The young fish is about an inch long, and it has attached to
it the wmbilical sac containing the yolk of the egg, which is a clean
transparent red color, and seems quite as large as the egg from which
it has emerged. This sac contains the food of the young salmon for
three or four weeks, and is gradually absorbed, becoming smaller as the
young fish grows.

The hatching process is effected simply by placing the ova on alayer
of gravel, over which a stream of water is allowed torun. The temper-
ature of the water is a most important point, and I selected a spring
from its being of a uniform degree of cold and from its freedom from
sediment, which by settling on the egg interferes with the supply of
oxygen necessary for its vivification. As the supply from the spring is
limited, being only four or five pints per minute, I had a pipe laid down
from the creek supplying two filters which are used to increase the sup-
ply. The water from the pipe can be shut off entirely when its tem-
perature is too high, but for so far the difference has not been great be-
tween the water from it and that of the spring. The permanent tem-
perature of the spring is 55° and the pipe supply has risen on hot days
to 629, but the young fish did not seem to suffer in the slightest, and
those in the warmest water are further advanced. The hatching went
on favorably, but a large number of the eggs arrived at a certain stage
and failed to produce live fish. Sometimes after a struggle the head
would appear, and the little creature would perish in the effort to emerge
from the shell. In others, after the eyes were plainly visible, the living
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principle became extinguished, as shown by the ovam becoming white
or opaque. The fish which were hatched, however, were strong and
healthy. For a time the dead eggs picked out were over 3,000 a day,
and prospects were rather gloomy, but circumstances proved that it
was more from the conditions to which the ova had been subjected be-
fore their arrival that the losses were attributable than to their treat-
ment after landing.

The total shipment was supposed to be 50,000 ova, but from a rough
count the number received was estimated at 55,000. When the eggs
were opened, one layer of about 7,000 ova was put in each box. The
combined stream runs through the boxes from one to eight, the first
boxes getting the fresh, cool water, and having the best chance, the
water heating 2° in passing through the boxes in hot weather. When
the hatching was nearly finished, a very marked difference was observ-
able in the number hatched in each box. No. 1 had only about 1,000
live fish out of 7,000 eggs. These eggs were on the top nearest the
ice. The next layer in No. 2 had probably 3,000 fish out of 7,000 ova.
No. 3 was the best of all, and there were probably 6,000 live fish out of
7,000 ova. Nos. 4, 5, and 6 were pretty equal, and hatched over 50 per
cent. The eggs in No. 7 hatched out much earlier, but the percentage
of loss was above the average. No. 8 opened a day later, and the lowest
layer of eggs hatched out very quickly, having the warmest water, and
produced probably 5,000 fish.

It will thus be seen that the different lots of eggs, when treated
exaclly in the same way, varied very materially in the number hatched,
showing that the causes of this difference were to be looked for in the

treatment of the ova when first taken, or in the mode of packing, rather

than in their management after their arrival in Australia.

After the young fish were fairly hatched but few losses occurred,
probably not 50 in the whole number. Of the ova, only about 500
remained to hatch on the 24th, and that day, although the hottest of
the season, did not appear to injure the alevins, as the young fish at this
stage are called. The number of live fish is now about 28,000, which is
a not unsuccessful result. Had the ova arrived a week earlier, probably
three-fourths could have been saved. If they had been a week later,
probably they would have been a mass of putrefaction from the fish
hatching out, as happened with the first lot of 20,000 California ova
which I had brought over three years ago.

Success in most things is the result of good arrangements, made with
a thorough knowledge of the subject, and combined with favorable

- circumstances, where these are beyond control. The result in this case

shows what a narrow line may lie between success and failure.

The question now becomes, What is it best to do with these 28,000
young -salmon? While they are in the alevin stage the losses are com-
paratively slight, little feeding is required, and they only require to be
kept from enemies and allowed a good supply of cool water. When the
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sac is absorbed they become perfect salmon in miniature, but with a
different coat, and can do well for themselves in the open river, being
quick and active in eluding their enemies. In my opinion they cannot,
then, be too soon turned out into suitable streams.

The streams really well suited to the salmon in Victoria are few in
number, and are only to be found on the slopes running to the southern
coast from the Cape Otway or the Gipps Land Ranges. The Snowy
River and the Gellibrand River are probably the two best for this pur-
pose, but the rivers running through the Gipps Land Lakes into the
sea may probably suit the Californian salmon, which can bear higher
temperature in the waters and seas which it frequents than the species
found in more northerly latitudes, and I am not unhopeful that even the
Yarra, and the headwaters of the streams south of Mount Macedon, may
be found not entirely unfitted for the purpose.

But it will be asked, How are the young salmon to get from Ercildoune
to the Gellibrand, to the Snowy River, or even to the Yarra? This dif-
ficulty has been solved by actual experiment. By the aid of ice to keep
down the temperature, and a force-pump to aerate the water and main-
tain the needful supply of oxygen (without which no life can exist,
whether of vegetable or animal nature), the fish can be carried for 24
hours or more with every chance of success. The Yarra, or the creek
at Wooling, near Macedon, is within six or seven hours’ traveling. The
Gellibrand River is within 18 hours, as I have proved by carrying
successfully a few young trout and salmon from Tasmanian ova with a
very small percentage of loss. The Gipps Land Rivers are further
away, but with a steamer like the Victoria, within 25 hours the feat
might be accomplished, and the experiment, which has been” successful
so far, might be carried to a successful result, or, at any rate, as far as
human enterprise might conduce to that end. Would it be too much to
to ask that the government steamer Victoria should be allowed to convey
a portion of these young salmon to the Snowy River and the Gipps
Land Lakes?

Since writing the above I have heard from Ercildoune, and the report
is—During the last 24 hours six ova have died, and seven alevins. The
fish are beginning to develop the gregarious instinct, and are collecting
in large crowds, and continue to do well.

I remain, &ec.,
SAMUEL WILSON.

OARLEIGH HALL,

East St. Kilda, Melbourne.

Editorial of Melbourne Argus of December 1, 1877.

The suggestion with which Sir Samuel Wilson closed his very interest-
ing letter in our yesterday’s issue on the subject of the introduction of
the salmon into the colony—viz, that the government should give the
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services of the Victoria to complete the work already so far advanced—
is eminently reasonable. When private liberality and enterprise have
done so much towards the conferring of a great benefit upon the
country, it would be churlish to a degree if the state were to refuse to
assist in the little that still remains to be done. Sir Samuel imported
the ova at his own cost, und hatched them out in his own hatching-
boxes, and it only now remains to transport the 28,000 infant salmon
that form the magnificent result of his labor and outlay to waters suit-
able for their growth and increase. The Victoria could not be more
usefully employed than on this errand. It would only be a matter of
20 or 30 tons of coal, and some extra wages. Probably £100 would~
cover the whole cost. Iurther, if there is anything that the railway
department can do to further the distribution of the young fish, that
also should be done, promptly and cheerfully. When the history of
fish acclimatization in Victoria comes to be written, there will be several
of our older colonists who will be entitled to warm commendation for
their exertions in the cause. About twenty-one years ago Mr. Edward
‘Wilson showed what could be done in the matter by transferring the
cod from an affluent of the Murray into an affluent of the Yarra, thus
giving this noble fish an entirely new habitat of great extent. A little
later Mr. Learmonth introduced the same fish into Lake Burrumbeet.

J. C. Firth to the Melbourne Argus of January 9, 1878.

Sir: My attention has been drawn to a letter appearing in your
issue of November 30 from Sir Samuel Wilson, detailing his operations
relating to the hatching of some 50,000 salmon ova recently received in
Victoria from California. Every one will be pleased at so successful a
result, and grateful to Sir S. Wilson for the care he has taken with so
valuable a consignment after it reached his hands.

It is, however, I think, to be regretted that Sir S. Wilson, through
inadvertence or some other cause, omitted to state to whom the colony
of Victoria is indebted for so great a boon as the Californian salmon.
As I have had opportunities of becoming acquainted with the matter,
I will, with your permission, supply the information so innocently omit-
ted by Sir S. Wilson.

In June last Sir Samuel applied to me to procure 50,000 salmon ova
from California. I informed him that, though almost too late, I would
write the Hon. Spencer F. Baird, chief of the United States Fish Com-
mission at Washington, by the next mail.

I wrote Mr. Baird, acquainting him with Sir S. Wilson’s request, and
asked him, if possible, to confer a lasting obligation on the colony of
Victoria by sending 50,000 salmon ova. In due course, Mr. Baird
courteously replied, acceding to the request, should the lateness of the
order permit of its execution. By next mail I conveyed this intimation
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to Sir S. Wilson. On November 2, 1877, the mail-steamer brought the
50,000 salmon ova for Victoria.

It will be seen that this noble gift of salmon is due to the generous
good-will of the people of the United States, directed by the high-minded
and courteous chief of their Fish Commission, the Hon. Spencer F. Baird.
No charge whatever is made beyond the cost of transport and packing,
and even this has not yet been made. When we consider that the
United States has constructed expensive fish-breeding establishments
on the M’Cloud and other rivers, which are kept up by large annual ap-
propriations by the Legislature of the United States, for the purpose of
stocking their own rivers with fish, the noble generosity of their gifts
of salmon ova to New Zealand and Victoria, the colonies of a foreign
nation, will be fully appreciated, and I trust you will pardon me for
thus supplementing Sir S. Wilson’s letter.

I regret, also, that Sir S. Wilson should have felt it necessary to com-
plain of the imperfect manner in which the ova had been packed in
California. This packing had been done by the officers of the Fish Com-
mission at the M’Cloud River, whose experience ought to have enabled
them to pack the ova in such a manner as to secure success. That they
have done so is evident from the fact that about 95 per cent. of the ova
arrived in good condition. Sir S. Wilson will, I think, regret that in
this instance he ¢looked a gift-horse in the mouth,” and found nothing
worth a complaint even then.

Regarding Sir S. Wilson’s statement that this consignment of ova
narrowly escaped destruction, because in about two days after arrival
most of them hatched, I may say that during the last three years the
United States Fish Commission have presented one million salmon ova
to this colony, the whole of which have been distributed throughout the
colony by me, one-third of which I have personally placed in the hatching-
boxes and shingle-beds of this part of the colony, and in every instance
I have noticed that two days after the removal of the ova from the low
temperature secured by the ice the retardation ceased, and within forty-
eight hours of the increase of temperature from 35° Fahrenheit to 60° or
65° the hatching process was nearly completed.

I regret, also, that Sir S. Wilson has published no acknowledgment
to Mr. A. S. Webster, of Sydney, a gentleman whom I had requested
to see the ova transferred from the Californian steamer to the first Mel-
bourne steamer in case no person had been sent by Sir S. Wilson to
take charge in Sydney. To the admirable manner in which Mr. Web-
ster carried out my instructions the safe arrival of the ova in Melbourne
is largely due. To the agents in California, the proprietors, captain,
and officers of the California mail-steamer City of Sydney, in my ca-
pacity of president of the Auckland Acclimatization Society I have for-
warded and published the thanks of the Auckland council. I have on
this and all similar occasions taken care that the services of every
helper in this good work have been duly recognized and published, not
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merely on the ground of policy, to secure future co-operation, but be-
cause they have well deserved recognition. Of my own humble services
I say nothing beyond this, that the cost of transit from San Francisco,
cost of ice, ova, and ice-chests, provided in Auckland, have been de-
frayed by me, which I pray you to permit me through your columns to
present to the people of Victoria as my contribution to the great work
of introducing salmon into your noble colony.

I am, &c., .
J. C. FIRTH. -
AUCKLAND, Decemb. 27.

8Sir Samuel Wilson to S. F. Baird.

ERCILDOUNE, BURRUMBEET, March 16, 1878,

Sir: I have learned from Mr. Firth, the president of the Auckland
Acclimatization Society, that 50,000 salmon ova which were received by
me from New Zealand have been supplied by the liberality and generosity
of the United States Government, and I now, on behalf of myself, who
carried out the experiment to a successful result, and on behalf of the
colony of Victoria, which will, I hope, benefit greatly by the acclimati-
zation of such a valuable fish as the salmon, beg to offer my best thanks
for the very valuable consignment of ova, and for your care and trouble
in sending them so safely.

I have to request that you will convey to the Government of the United
States the warm appreciation by the people of Victoria of the noble and
generous spirit which prompts them to support so liberally an estab-
lishment calculated to do so much good to the human race. On behalf
of this colony I tender them my most hearty thanks.

It will interest you to know that the ova arrived, after their long voy-
age and transshipment at various ports, with a loss of only 6 per cent.,
and out of 50,000 about 28,000 were hatched successtully. The bulk of
these were distributed safely in all the rivers and streams likely to suit
them in the colony, and, from their capability of resisting high tempera-
tures, they promise to succeed admirably, so far as can be judged at
present. The next report of the zoological and acclimatization society
will contain a report of the experiment, and I shall do myself the honor
of sending you a copy.

I should much like to introduce here some of your Salmo fontinalis and
Coregonus albus, if the ova are procurable. I observe that the latter has
not hitherto succeeded in New Zealand.

I have just received a small quantity of English salmon ova (Salmo,
salar), which, I hope, will succeed as well as your 8. quinnat.

I have the honor to be your obedient servant,
A SAML. WILSON.
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Sir Samuel Wilson to 8. F. Baird.

OAKLEIGH HALL, EAST ST. KILDA,
Victoria, Australia, July 22, 1878.

DEAR Sir: I have the pleasure of acknowledging the receipt of
your letter of 24th May, and have to offer my best thanks for your con-
tinued kind offers of salmon ova for this colony. I have been making
inquiries as to the temperatures of the waters of the Murray River,
which is the largest stream in Australia, and from what I can gather it
will, I think, be found suitable to the Californian salmon. To be success-
ful, the thing should be done on a large scale, and not less than 500,000
or 1,000,000 ova obtained for it. Asthe undertaking would benefit three
colonies it should be a joint affair, and would be rather too heavy for
any individual to attempt to carry through. I intend to propose the
matter to the governments of the three colonies interested, and hope
that it may be taken up by them.

Regarding the Salmo fontinalis ova, which you so kindly offer to send,
the best way will be to place them in a box similar to those in which
the salmon ova were sent here, but smaller, with a supply of ice inside
the box. The case should be sent in the ice-house of a steamer to Lon-
don or Liverpool, thence by rail to London, to be placed in an ice-house
till forwarded by the Peninsula and Oriental Company’s steamer in their
ice-house, or by one of the new fast line of steamers to Melbourne. This
will obviate the dangers of freezing in crossing the Continent.

Be so good as to consign the eggs to Messrs. Robert Brooks & Co.,
Cornhill, London, who will follow instructions and forward them to me.
They will also attend to their forwarding from Iiverpool should there
be no steamers direct to London. Should there be no ice-house, a large
box of ice would do very well instead as far as England, as the weather
is then cold.

You do not mention the Coregonus albus, which is a very desirable fish

to acclimatize, but which may need lower temperatures than our waters
here. .
T have the pleasure to inform you that the council of the Zodlogical
and Acclimatization Society have, in token of their appreciation of your
very valuable services to the cause of acclimatization, awarded to you
their silver medal, of which you will have official notice from the secre-
tary.

I shall send you a report of the different attempts that have been
made to introduce the salmon here, which will appear in the next volume
of the society’s proceedings, now in the press.

The shipment of English salmon ova by the Chimborazo was almost
a complete failure. I received three boxes containing about 1,700 ova,
but two of these only produced one live fish. The third box con-
tained fine, large pink ova, but there were only 320 in it, and of these
200 looked well, and 150 live fish were hatched. From some cause they



TRANSMISSION OF SALMON EGGS TO AUSTRALIA, ETC. 833

all died but 32, which are still alive and doing well. The remainder,
about 52,000, that went on to New Zealand, were nearly all bad, but a
few hundred were hatched. Ihavenot heard how many survived. The
English trout ova, by the same shipment, came to New Zealand in good
order, but they are the large species Salmo fario ausonii, of Giinther, and
prove too large for many of our streams. We want here your smaller
variety—the S. fontinalis or the S. fario gamiardi—the * burn trout” of
the Highlands of Scotland.

I cannot close this letter without again expressing my admiration of
the generosity and public spirit,in a cosmopolitan sense, which is dis-
played in the kind manner in which you, as the representative of the
United States, have so freely supplied ova of your valuable fish for the
purpose of stocking the waters of Australia and other countries, and I
only wish that we had something of equal value to offer in return.

Pray accept my best thanks on behalf of the colony, which is greatly
indebted to you,

And believe me to be, yours, very truly,
SAM’L WILSON.

P. S.—Any expenditure incurred I shall be happy to liquidate on hear-
ing the amount.

8. W.

NEW ZEALAND.
J. C. Firth to 8. F. Baird.

AUCKLAND, April 11, 1877,

DEAR Sir: I have duly received your valued favors of December 21
and 19th January, and have read their contents with a great deal of
pleasure.

I thank you for your cordial and generous offer to supply a further
quantity of salmon ova, if necessary, under certain conditions detailed
in your letter of January 19.

I have now the pleasure to inform you that the council of Auckland
Acclimatization Society, of whichsociety themembershave done me the
honor to elect me president for the current year, are desirous of obtain-
ing a further supply of salmon ova on terms of your letter before cited,*
and I have the honor to ask you to be good enough to cause to be for-
warded tous atthe proper time, through ouragents, Messrs. Cross & Co.,
of San Francisco, 200,000 salmon ova.

R. J. Creighton, esq., New Zealand agent in San Francisco, will also
interest himself in seeing thatevery facility be offered by the mail steamer.

About a month ago I located the last batch of young salmon for the
season.

* Payment of actual expenses of obtaining and forwarding eggs.—S. F. BAIRD..
53 F
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As you may perhaps feel a little interest in knowing what sort of a
country it is that you are so much benefiting, I inclose you a copy of the
account of my last ¢ salmon excursion.”

I am, dear sir, yours sincerely,
J.C. FIRTH,
President of the Auckland Acclimatization Society.
Hon. SPENCER I'. BAIRD,
Cliief Commissioner of United States Fisheries.

Same to the same.

AUCKLAND, NEW ZEALAND, October 24, 1877.

DEAR SIR: Iam duly in receipt of your favor of August 6, and thank
you for your kind accession to my requests on behalf of the Victoria
and Canterbury societies so far as circumstances will permit.

I am pleased to have to report that in one of the rivers, the Rapurapu,
in the shingle-beds of which I last year placed a large number of the
salmon ova you so kindly sent, a great success has been achieved ; large
numbers of young salmon 5 inches in length being reported as swarm-
ing in the river for miles.

I am, dear sir, your obedient servant,

J. C. FIRTH.
Hon. SPENCER I. BAIRD,

Commissioner United States Fish Commission, Washington.

Robert Houghton to S. F. Baird.

SAN FrRANCISCO, November 1, 1877,
Hon. Professor BAIRD, Washington :

DrAR Sir: I have to thank you for the shipment of 500,000 salmon
eggs to New Zealand, per Cross & Co., San Francisco, on the 10th
ultimo. Fortunately the shipment was successtul, Mr. Hooper, of Cross
& Co., having attended to the matter personally, as, owing to misdiree-
tion, Mr. Stone’s letter to me did not reach me until yesterday, when,
having been told about it, I applied personally at the post-office. No
doubt the delay was occasioned by Cross & Co.s business troubles—
that firm having more pressing matters to attend to.

On the 24th ultimo, Mr. Pratt, secretary to Mr. Stone, called upon me
and informed me of the shipment; he also gave me memorandum of
account and receipt of payment for $750, being $1.50 per 1,000, as no-
tified by you in previous correspondence.* At Mr. Pratt’s suggestion,

" * This amount represented the supposed extra expense to the United States of ob-
taining, developing, and packing the eggs for shipment, the condition of the dona-
tion.—S8. ¥, BAIRD.
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in the absence of Mr. Stone, I paid the money into Myron Green’s pub-
lic account with the Capital Bank, Sacramento, and notified him of the
fact. I didso because I was anxious to save expense to the acclima-
tization societies necessarily incurred by remitting to Washington, and
because Mr. Pratt assured me that it would be equally agreeable to the
United States fish commissioners, who otherwise might be called upon
to transmit an equal amount from the Capital.

I trust this explanation may be satisfactory.

The shipment was carefully packed in ice in a refrigerator, and as the
commander of the City of Sidney had taken two parcels of eggs previ-
ously, no doubt every pains will be taken to have it landed in good con-
dition. Besides, he was promised a bonus by Mr. Hooper.

I regret exeeedingly that the white fish ova, shipped last season,
failed, not through any want of care or attention here, but on the other
side. A portion of the first shipment was hatched out at Christchurch,
but, through want of proper precaution, they were swept out of the
breeding-ponds one night by a heavy rainfall. The second parcel went
safe, having been three weeks in ice in San Francisco. They were
landed in good condition in Auckland, were sent a tedious coasting
voyage of 700 miles, and landed sound at Invercargill, but, the small
steamer intended to take the eggs to their ultimate destination having
been wrecked, they all died from exposure. This experiment, however,
clearly demonstrates that whitetish eggs may be sent to New Zealand
under unfavorable conditions, and with care be hatched out. I should
be extremely desirous of seeing another attempt made, leaving the eggs
at Auckland on the arrival of the steamer, where the experiment would
have a better chance of succeeding.

The salmon are thriving admirably.

I remain, yours, very sincerely,
ROBERT HOUGHTON.

[Telegram.]
Livingston Stone to S. F. Baird.

CHARLESTON, N. H., January 28, 1878.

Received $750 for New Zealand salmmon eggs, and $25 from Stone &

Hooper for 10,000 salmon eggs which went to I'rance.
L. STONE.

James Hector to S. F. Baird.

CoLONIAL MUSEUM OF NEW ZEALAND,
Wellington, December 13, 1814
DEAR PROFESSOR BAIRD: You will be glad to learn that the last
shipment of salmon ova, which reached us in the beginning of Novem-
ber, has been a most complete success.
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The boxes were distributed as suggested in my letter of the 28th of
July, and from the eight centers over forty distinet river systems have
been successfully stocked. From all quarters the most favorable reports
have come in, generally to the effect that 90 per cent. of the ova produced
strong fish that survived the early stages; even rivers in the King or
rebel Maori country have been stocked, and the natives take a great
interest in protecting the fish. Only in one case—Dunedin—is there a
report of mortality among the young fish, the reason of which is not
stated.

It must be satisfactory to you that your simple and inexpensive ar-
rangements have produced such good results, considering the large suns
and the many years (sixteen) that have been spent in the endeavor to
introduce Salmo salar into this colony and Tasmania, as yet without any
certainty of success.

Everything is now ready for the whitefish ova, which I hope will
arrive next month. They are all to be placed in Le Dun Lake.

I remain, yours, very sincerely,
JAMES HECTOR.

Professor BAIRD,

Washington.

J. C. Firth to 8. F. Baird.

AUCKLAND, December 17, 1877.
Prof. S. F. BAIRD:

At request of Government of New Zealand, 1 inform you I have suc-
cessfully distributed throughout colony 500,000 salmon eggs. Thanks
to care of gentlemen in charge, eggs arrived in splendid condition.
Had insulated chests and tons of ice in readiness; by working through
night on arrival of steamer had all placed on board ; each provided with
arrangement for drainage and ventilation ; one-half by rail across island
by steamers to the south; remainder by steamer to east coast; 50,000
to Sir Samuel Wilson for Victoria. From Nelson, Greymouth, Welling-
ton, Napier, Christchurch, Dunedin, Invercargill, and Viectoria 95 per
cent. hatehed. 100,000 by government apportioned Auckland; 10,000
at our establishment near city; 40,000 on shingle in country of Maori
King. At request of most powerful supporters, Punier, where last year
placed a large number ; 50,000 placed in Mangakahia River—fine river
for salmon, through wooded country, cold water from highranges, through
little falls, long rapids, deep pools; ova placed on shingle. Disappointed
that order for Auckland and Canterbury (250,000) overlooked.

J. C. FIRTH.
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T. F. Cheeseman to S. F. Baird.

AUCKLAND ACCLIMATIZATION SOCIETY,
Auckland, December 17, 1877,

DEAR StR: I forwarded a short note by last mail acknowledging the
safe reception of the consignment of salmon ova so liberally forwarded
by the United States Fish Commission, and conveying our best thanks
for the same. I have now the pleasure of informing you that the ova
have turned out even better than those sent last year, the hatching hav-
ing been in every way successful. Our share of the consignment was
divided into three portions ; the first, containing about 40,000 eggs, was
taken to the upper part of the Puniu River, an affluent of the Waipa,
which is the principal tributary of the Waikato River. It is estimated
that 38,000 healthy young fish have been hatched out in this locality.
Another lot of 50,000 was placed in the Northern Wairoa River, and has
hatched out almost as well as the Puniu portion. The remaining 10,000
have been treated at our fish-house near Auckland, where we have now
slightly over 9,000 healthy young fish.

You will have doubtless received particulars from Dr. Hector respect-
ing the ova sent to the southern provinces. I believe that the result
there is also very encouraging.

I can now only again express our sense of the deep obligations under
which you have placed us, and beg to remain,

Yours, obediently,
T. F. CHEESEMAN,

Secretary.
Professor BAIRD,

Commissioner of Fish and Fisheries, Washington.

dJ. C. Firth to S. F. Baird.

AUCKLAND, December 17, 1877,
Hon. SPENCER F. BAIRD,

Clief of the United States Fish Commission, Washington :

DEAR SIR: I have great pleasure in informing you that, at the request
of the Government of New Zealand, I have successfully distributed
throughout this colony the 500,000 salmon ova so generously presented
by the United States Fish Commission to New Zealand. The boxes of
ova arrived at this port, thanks to the care of the gentleman in charge
of your establishment at the McCloud River, in splendid condition. The
circumstance of the ova boxes being stripped from their crates in San
Francisco, to get them into the steamer’s ice-house, renders it necessary
to provide each ova box with chests properly insulated. All these,
together with some tons of ice I had in readiness, and by working
through the night on the arrival of the mail steamer, I had all safely
inclosed in the insulators, each provided with a simple arrangement for
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drainage and ventilation. I dispatched one-half by rail across the island,
thence by steamer to their respective destinations south. Two days
after I dispatched the remainder by steamer down the east coast. I also
dispatched the 50,000 to Sir Samuel Wilson for Victoria. I have since
received advices that each parcel had arrived in perfect safety and con-
dition at its destination, viz: Nelson, Greymouth, Wellington, Napier,
Christ Church, Dunedin, Invercargill, and Victoria ; and that about 95
per cent. had hatched into healthy fry. The 100,000 ova apportioned
by government to Auckland I then located ; hatching out about 10,000
at our fish establishment near this city ; 40,000 I placed in a fine shingle
river in the country of the Maori King, at the request of his most pow-
erful supporter. This river (Puniu) is a tributary of the Waikato
River, where I had last year placed a large nuinber of salmon ova and
fry. The remainder (50,000) I placed in the Mangakahia River, which
I think a fine river for salmon, flowing, as it does, through a wooded
country, fed by streams from high ranges, with clear, bright, cold water
rippling over shingle beds, rushing over little falls, now dashing through
a long rapid, and anon loitering in deep and placid pools. Backed by
a party of strong and willing hands, after a most toilsome, but exciting
and pleasurable, ascent up this beautiful river, I placed the ova, securely
guarded from all their enemies, in the shingle beds of the river. I was a
little disappointed that our order for Auckland and Canterbury (250,000)
had been overlooked, but I doubt not you had good reason for doing so.
Yours, truly, '
J. C. FIRTH.

P. S.—Excuse this scrawl, as it is written on the desk of a small river
steamer by which I am conveying 8,000 fine, healthy salmon fry up
river.—dJ. C. F.

Same to the same.

AUCKLAND, February 4, 1878,

DEAR SIR: Since my letter of January, I have been greatly pleased
to learn that the whole of the last shipment of ova—500,000 to New
Zealand, 50,000 to Victoria—have been located in both colonies with
great success.

I am so impressed with the genuine international courtesy displayed
by you in sending about a million salmon ova to New Zealand, the gen-
erous gift of the United States to the colony of New Zealand—a de-
pendency of a foreign nation—that I have written to the colonial secre-
tary, the Hon. Colonel Whitmore, asking him to bring your goodness
under the notice of his excellency the Marquis of Normanby, governor
of New Zealand, with the view of asking the imperial secretary for the
colonies, the Earl Caernarvon, to convey the thanks of the colony to
the Government of the United States for their munificent gift of salmon
ova to New Zealand. In due course you will probably hear more of it.

~¥
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Arrived at Honolulu October 18, where there was several hours’ de-
tention ; arrived at Auckland November 3. Here the eggs were trans-
shipped, save the parcel of 50,000 for Vietoria to the order of Sir Samuel
Wilson, which remained on board. The City of Sydney arrived at
Sydney on the 8th of November, and here a transshipment took place,
the eggs for Melbourne being transferred by a steamer sailing for that
port. I am not aware what detention took place in Sydney, but the
voyage would be about thirty hours or two days. Atall events the eggs
were properly cared for, and arrived at their ultimate destination in
sound condition, for I observed from a Victoria newspaper that they
had been hatched out successfully. This, I should say, is the longest
voyage yet made by California salmon eggs which preserved their
vitality.

Reverting to the New Zealand shipment, I inclose extract from Auck-
land Weekly News, November 20, 1877, which fully explains the prep-
arations made for the transportation of the eggs in ice to the various
parts of the colony. Captain Dearborn informed me that the transship-
ment and repacking were accomplished inside of two hours, and the eggs
sent across the isthmus, seven miles by the railroad, to the steamer on
the western harbor sailing for southern ports. The ordinary time of the
coasting steamers (writing from memory) is: To Nelson from Ouehunga,
the port of departure, 2 days; Nelson to Wellington, 24 hours; Nelson
to Greymouth, 1 to 2 days; Wellington to Napier, about 30 hours;
Wellington to Canterbury, 1 day; Canterbury to Dunedin, 1 day;
Dunedin to Southland, about 24 hours.

I give the time approximately; it certainly was not under this. It
should be borune in mind that the eggs passed through the tropics and
arrived in New Zealand and Australia at midsummer, when the heat is
great. The distribution in New Zealand was specially trying, owing to
the frequent transshipment and handling. TFor example, the consign-
ment of 50,000 eggs for Ireymouth would be landed at Nelson and
transshipped to another steamer going down the coast. As the IInglish
mail was forward, little or no detention would occur at Nelson, but there
is always a weather risk on the west coast of the middle island. How
that matter was I am unable to say.

Again, the consignment of 50,000 for Napier would be landed at Wel-
lington, put on board a government steamer, and carried north along
the east coast, the steamboat traffic being chiefly on the west coast of
the north island. No time would be lost, however, on this line. A
farther transshipment for Southland would take place at Dunedin, the
larger class of boats not going so far south as Foveaux Strait. It was
on this section that the whitefish eggs perished.

As I remarked at the outset, I am unable to follow this distribution
closely. I infer from what Captain Dearborn tells me, and a note from
Mr. Firth, that the original programme was carried out, and as I have
not heard any reference to failure or miscarriage I have confidence in
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ing the young fish from Mr. Woodbury. I also arranged for a telegram
to Canterbury and Otago, informing them that 50,000 eggs were at each
of their disposal if prepared to receive them; but requested Mr. Firth
to hatch all out in Auckland if there was the slightest risk of losing any.
The steamer sailed on January 21, at 11 p. m., and will probably malke
a short run. I shall advise you of the result. Apologizing for this ram-
bling letter,
I am yours, very truly,

ROBT. J. CREIGHTON.
Prof. SPENCER F. BAIRD,

Washington, D. C.

Baxtracts from the Fifteenth Annual Report of the Canterbury Acclimatiza-
tion Society for 1878.*

¢In February the society received 20,000 ova of the whitefish (Core-
gonus albus) through the New Zealand Government from America, but
we regret to state that only 12 were hatched, out of which only 8 sur-
vived. These were taken to Lake Coleridge and liberated in a small
tributary by the chairman, Sir J. Cracroft Wilson.

¢“The 240 young salmon remaining in the fish-house from last season
were liberated in the river Heathcote by the chairman, and during the
year reports have been received of salinon having been seen and caught,
and little doubt remains about their success, some having been taken
12 and 14 inches in length, and sold among some trout.”

“(Correspondence with agents and others in America have been insti-
tuted, whereby the society may anticipate the arrival of a variety of
suitable game and fish from California and the Eastern States, as also
seeds of the sugar maple and other useful and ornamental trees. The
hearty thanks of the society are due to Prof. S. Baird, Commissioner of
American Fisheries, and also to Livingstone Stone, esq., for the great
interest taken in furthering the wishes of the society. R. Creighton,
esq., of San Francisco, had also taken a great interest in procuring
¢ prairie chickens’ for the society, but owing to circumstances his at-
tempts have proved unsuccessful. But steps have been taken which
may prove a success next season; our thanks, therefore, are due to him
for what he has done.”

From the Report of the Auckland Acclimatization Society for 1877-"78.

SALMON.—A{t the last annual meeting the council were instructed to
make arrangements for a further supply of Californian salmon ova, and

*The | Fifteenth Annual Report | of | Canterbury | Acclimatization Society, | as
adopted at the annual meeting of the society, | held at | tho Commercial Hotel, Cathe-
dral Square, | Christchurch, N. Z., | together with | the rules and list of subscribers.

| — | Christchurch: | Printed at the ¢ Press” office, Cashel street. | 1879. (8vo pam-
phlet, pp. 16.)
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accordingly one of their first acts was to forward to the United States
Fish Commission an order for 200,000 ova, 50,000 of which were after-
wards reserved for the Canterbury Society. Subsequently Sir Samuel
Wilson, of Melbourne, asked that 50,000 should be obtained for Vie-
toria; and the order was consequently increased by that number. A
most courteous reply was received from Professor Baird, promising that
the ova should be forwarded, if the usual appropriations were made by
Congress; but in the mean time the New Zealand Government deter-
mined to introduce a consignment of 500,000 to be divided among the
various acclimatization societies in the colony. The result was that
the Fish Commission forwarded the government order, together with
the 50,000 for Victoria, the share of the Auckland Society of the half-
million ova being fixed at 100,000. As in previous years, the consign-
ment was supplied by the MeCloud River establishment. Iixcellently
packed there, it was conveyed to San I'rancisco, and shipped by the
Pacific Mail Company’s steamer City of Sydney, arriving in Auckland
in the best possible condition.

In anticipation of the arrival of the ova, the government had made
arrangements with the president—>Mr. J. C. Firth—to superintend the
transshipment of the portions intended for the Southern Provinces.
Under his instructions, double boxes, with the interspaces filled with
sawdust, and furnished with ice-racks at the top, were prepared ; and
on arrival of the City of Sydney, the ova boxes were rapidly transferred
from the steamer’s ice-house to these cases, and then shipped south by
the steamers Rotorua and Wanaka—arriving at their final destination
in superb order.

The disposition of the 100,000 ova retained in Auckland was as fol-
lows: 10,000 were placed in the hatching-boxes in the Domain; 40,000
were then taken by Mr. Firth to the Puniu River, at the special invita-
tion of the Ngatimaniapoto chieftain Rewi, and safely deposited there.
Returning from thence, Mr. I'irth then conveyed the balance (50,000) to
the Mangakahia River, the chief affluent of the Northern Wairoa. In
this stream the ova were also very successfully placed. Inall the local-
ities the hatching was very satisfactory. In the Domain 9,000 fish
were hateched out of the 10,000 ova deposited ; and although it was im-
possible to ascertain the exact proportion of fish produced at the
Punin and Mangakahia, the result was evidently not far different. In
every respect the consignment must be considered as being most suc-
cessful.

The couneil have now to tender the warmest thanks of the sociery—
or, to speak more correctly, of the whole community—to the United
States Fish Commission for their liberality in presenting the ova. Dur-
ing this season and the two preceding ones, nearly a million of salmon
eggs have been forwarded to New Zealand, for no portion of which has
any charge been made, save the actual expenses of packing and transit
to San Francisco, &e. This alone would be a gift of no inconsiderable
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magnitude; but when, in addition, it is considered how great are the
benefits in an economic point of view that must result from the successful
establishment of so valuable a food-fish as the salmon in our rivers, it
is difficult to estimate the extent of our obligations to Professor Baird
and his coadjutors on the Fish Commission, or to place too high a value
on their active and zealous co-operation.

In the next place, special acknowledgments are due to Mr. J. C. Firth,
the president of the society. Upon this gentleman devolved the whole
of the arrangements for the reception of the ova and the transshipment
of the portions intended for the Southern Provinces and Australia.
Special expeditions were also made by him to the Puniu and Manga-
kahia Rivers, for the purpose of depositing the ova; and he has person-
ally attended to the distribution of the fry hatched in the Domain fish-
house. The entire cost of the transit of the ova from San Francisco,
and its distribution throughout the colony, together with that of the
journeys alluded to and all other expenses connected with the Auck-
land portion, have been also defrayed by Mr. Firth, so that the consign-
ment has been absolutely without cost to the society. The council are
convinced that but for Mr. I'irth’s energetic labors and careful oversight
the enterprise could not have resulted in so satisfactory a manner.

Thanks are also due to the following gentlemen, many of whom have
afforded valuable assistance: To Messrs. Cross & Co., Mr. Edwin
Hooper, and Mr. R. J. Creighton, who attended to the shipment of the
ova at San Francisco; to the Pacific Mail and Union Steamship Com-
panies, who very liberally made no charge for freight ; to Captain Dear-
born and the officers of the City of Sydney, for the care bestowed on the
ova during the voyage to Auckland; to Captains Kennedy and Mac-
Gillivray, with their chief officers, Messrs. Cromarty and Gerrard, for
similar attentions on board the Rotorna and Wanaka; to Mr. G. S.
Cooper, under colonial secretary, who afforded valuable assistance in
many ways; to Mr. W. Seed, the secretary to the customs, who kindly
granted the use of a steam-launch to convey the ova for the Mangakahia
River; to Mr. A. V. Macdonald, the railway officials, and the Waikato
Steam Navigation Company, who gave every assistance in their power
towards the conveyance of the Waikato portion of the consignment,
making no charge Yor transit; to the proprietors of the steamers Dur-
ham and Ruby, for the free conveyance of the young salmon to the
Thames River; to Messrs. J. H. Smith, Tremain; A. Kay, I&. Mitch-
elson, Uloth ; Major Jackson, Cowan; D. McGregor, H. Wilson, J. Wil-
son, Waymouth; Captain Lowrie, and many others, for their hearty
assistance in contributing to the success of the enterprise.

A pleasing feature, and one worthy of record, is the great interest
taken in salmon importation by many of the Maories. It has already
been mentioned that a share of the ova “was forwarded to the Puniu
River at the special invitation of the eminent Ngatimaniapoto chieftain,
Rewi, not very long ago engaged in open warfare against-the European
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settlers. Not only did Rewi, together with his kinsman Te Puke, afford
every assistance during the work of depositing the ova, and most hos-
pitably entertain the party at his settlement, but he has also taken the
young fish under his special protection, giving orders that if any should
be caught in the Maorie eel-weirs. or fishing-nets they shall be immedi-
ately restored to the water. Similarly the well-known northern chief,
Tirarau, rendered considerable assistance to Mr. Firth while conveying
the Mangakahia portion of the consignment. ,

With reference to the salmon importation of 1876, it is satisfactory to
report that young fish have been repeatedly seen. In August last,
numbers of fry, about five inches in length, were noticed in the Rapur-
apu stream, an affluent of the Upper Thames; and only a short time
ago comparatively large fish, undoubtedly salmon, were observed at
Omahu, on the Thames River itself.

WuUITEFISH (Coregonus albus).—A box of ova of this valuable lake
fish, taken from a large consignment received by the government from
the United States I'ish Commission, was placed in the hands of the so-
ciety for treatment, but unfortunately proved a complete failure, only
nine fish hatching, and of these all but two died shortly afterwards.
The council trust that a future attempt will be more successful, as it is
a fish that would probably do well in Lake Taupo, and possibly also in
Tarawera and other of our lakes.

Broox TrOUT (Salmo._fontinalis).—Mr. T. Russell, who has done, and
is doing, so much for acclimatization in New Zealand, has, through his
agent, Mr. ITugh Craig, of San Francisco, forwarded to the society a
box of 5,000 ova of this little trout, said to be one of the best of the
‘Western American species, both as an article of food and as affording
capital sport to the fly-fisher. The box did not arrive in as good condi-
tion as could have beeen desired ; but nevertheless 400 young fish were
successfully hatched. They have since been liberated, half the number
in a tributary of the Waikato near Cambridge, and the remainder in the
upper part of the Kaukapakapa stream, Kaipara district.

CAarrisH (Pimelodus Catus).—Two consignments of this well-known
fish have also been introduced from America by Mr. T. Russell. In all,
140 living fish arrived, which have been liberated in St. John’s Lake.
Of late years considerable attention has been paid to the distribution of
this species in the United States. It is said to do well in small lakes,
ponds, mill-dams, and even swamps ; to be good eating, easily caught.
by hook and line, and to be not destructive to the young of other fish.

It should here be mentioned that the entire cost of these importations
is borne by Mr. Russell, who has certainly earned the warmest thanks
of the society for the services he has so unostentatiously rendered to the
colony.
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From a New Zealand paper, published toward the close of the year 1877.
ACCLIMATIZING SALMON.

Our readers are already aware that some months ago the Auckland
Acclimatization Society requested the United States Fish Commissioners
to be good enough to forward 200,000 salmon ova from their establish-
ment on the McCloud River, California, to aid in stocking the rivers in
this province. Subsequently the Canterbury Acclimatization Society,
and Sir Samuel Wilson on behalf of the Victorian Acclimatization So-
ciety, requested the Auckland society to obtain 50,000 ova for each
applicant. By the August mail, Mr. J. C. Ifirth, president of the
Auckland society, received a letter from the Hon. Spencer F. Baird,
chief commissioner, in which he very courteously offered to supply the
number of ova wanted should the supply of eggs be sufficient to warrant
it. After that the New Zealand Government requested Mr. Baird to
dispateh 500,000 salmon ova for New Zealand. These are expected by
the mail steamer to-day. By Parliamentary papers we observe they
are intended to be distributed as follows: Auckland, 100,000; Napier,
50,000 ; Nelson,50,000; Greymouth,50,000; Wellington, 50,000; Christ-
chureh, 50,000 ; Dunedin, 50,000; and Makarewa (Southland), 100,000,
In reference to the distribution of the coming ova, Mr. Firth has re-
ceived the following letter from the colonial secretary’s office: -

“ COLONIAL SECRETARY’S OFFICE,
“Wellington, 11th October, 1377.

“SIr: I have the honor, by direction of the colonial secretary, to in-
form you that Professor Baird was, on the 28th July last, requested to
be good enough to have the next shipment of salmon ova packed, if
possible, in cases containing 50,000 each, of which two cases are intended
for your society. Thisshipment may be expected to arrive by the next,
or at latest the following, San Francisco mail, and I am to request that
you will be prepared to receive it immediately on arrival of the steamer
at Auckland. I inclose a copy of the papers which have been laid be-
fore Parliainent on the subject generally, for the information of your
society. Should it appear to you that any additional expenditure for
supply of ice, or on any other account, to insure the chance of success
for the shipments to southern societies, I am directed to request that
you will kindly make such arrangements and incur such expenditure on

“behalf of the government as may, in your judgment, appear necessary
to attain the object in view.
“I have, &e.,
“G. 8. COOPER.
“J. C. I'trTH, BEsq.,
“President of the Acclimatization Society, Auckland.”

Mr. Firth, who was busily engaged in making preparations for the
reception, preservation, and safe distribution of the 300,000 ova for
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Auckland, Canterbury, and Victoria, when the above letter came to
hand, at once heartily acceded to the request of the colonial secretary.
His great experience emabled him to make the necessary preparations
which, under ordinary circumstances, secure success. It must be under-
stood that the ova boxes are transmitted from San Francisco in the ice-
house of the mail steamer, by which means the hatching of the ova is
retarded. If the ice were to run short during the voyage, or the boxes
to be exposed to the sun for even a short time after leaving the mail
steamer, the retarding effects of the cold would be destroyed, and under
the influence of the high temperature here premature hatching would
take place in the boxes, and the whole experiment prove a disastrous
failure. The ova boxes, as we have stated, are simply placed in the
ice-house of the steamer on being sent from San Francisco, and on
arrival here it is necessary that a separate case be provided for each
box of ova to safely convey the ova to their destination. These cases
were made in accordance with the plan which Mr. Firth’s experience
has shown him to obtain the largest measure of success. A large num-
Dber of boxes have been prepared for the immediate reception of the ova
on its arrival here. Each of these boxes is provided with an internal
division, which admits of packing three inches of sawdust between the
outside of the casc and the internal division. In the open inner space
is placed the ova box, which is protected from the heat on the sides by
the sawdust, and on the top of the ova box is placed about five inches
of ice to keep the ova cool and moist, and in the bottom are perforations
for carrying away the water from the melting ice. The ice thus placed
on the top of the ova is protected from the heat by pads containing a
thick packing of sawdust. The ova box having been placed in position,
the ice on top and the sawdust pads on the top of the ice, the lid of the
outer case is then closed and securely fastened, which makes the affair
complete. By a very simple arrangement the two very necessary
requisites—ventilation and drainage—are provided. It is perhaps
necessary to say that not only has increase of temperature to be pro-
vided against, but also any risk of concussion must as far as possible
be avoided. To secure this latter, a simple and effective means of car-
rying the boxes has been designed by Mr. Firth, which will prevent any
concussion during the transference from ship to wharf, in their final
transport down the sides of the ravines or up the shingle-beds of the
rivers to their final destination. Mr. Firth also provided a number of
boxes to contain a reserve supply of ice to guard against the exhaustion
of ice in the ova-boxes. These boxes are constructed so that there is a
three-inch space between the inner and outer boxes packed with saw-
dust. The inner box is then filled with ice, and covered with a sawdust
pad, as in the case of the ova-boxes. The box-lid is then closed and
fastened, and there is very little doubt that the ice so stored will be
available in case of need.

Mr. Firth’s experience warrants him in thinking that the most suc-
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sult thanks are due to Professor Spencer Baird, chief of the Fish Com-
mission of the United States, and to Mr. Livingstone Stone, the com-
missioner for the Pacific States, who bestowed the greatest pains in
packing the consignment for shipment.

Eobert Houghton to S. F. Baird..

SAN FRANCISCO, September 11, 1878,

DrAR Sir: I have just received a letter from the New Zealand Gov-
ernment, in reply to a communication from me, in which they state that
they will take one million whitefish ova on the terms stated by Mr.
Clark, namely, G0 cents per 1,000 f. o. b. at San Francisco, and that Mr.
Clark undertakes personally to superintend the shipment at that port,
provided his actual expenses across the continent are defrayed jointly
by the State fish commissioners of California and Nevada and New
Zealand. In my letter to the government, however, I inclosed express
charges which they appear to have overlooked in their letter to me, but
thisitem should be included in the bill by Mr. Clark, to whom I send a
copy of the letter.

I have forwarded your note of acknowledgment of remittance from
the colony.

I am, dear sir, very truly yours,
ROBT. HOUGHTON.

Prof, SPENCER F. BAIRD, &c.

8. C. Farr to S. F. Baird.

CANTERBURY ACCLIMATIZATION SOCIETY,

Christchurch, September 13, 1878,
The Hon. SPENCER If. BAIRD,

United States Commissioner Fish and Fisheries, Washington :

DEAR Sir: We are very anxious to introduce into Canterbury some
of the most useful game and insectivorous birds from America, and it
was resolved at the last meeting of council that I should communicate
with you upon the subject, and feeling assured that you will help us in
the matter I take the liberty of asking you to kindly inform us which
are the best, with something of their habits, best season for procuring
them, and probable cost delivered on steamer at San Francisco. I am
convineed this will be an intrusion upon your valuable and much occu-
pied time, which I trust you will pardon.

I am also directed to inquire if you could secure for us in the season
100,000 ova of the silver trout? If so, at what cost delivered on board
steamer at ’Frisco.

You will, I have no doubt, bepleased to hear that the salmon are doing

54 F
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Robert Creighton to S. F. Baird.

SAN FRANCISCO, CAL., January 15, 1878,
S. F. BAIRD :

Thanks for the contribution of food-fish for New Zealand. I have
forwarded your letters and telegrams to government, at New Zealand.
Clark shipped ova on the 11th, and to-night they have arrived and are
on the City of Sydney, and will sail to-morrow, 21st of January. I have
sent a cablegram to the Government of New Zealand. Shipment of sal-
mon arrived safely and have proved a great success. Ithink New Zea-
land is now fully stocked with salmon, at least to such an extent as to
render further shipments of ova unnecessary for some time to come.
Small parcels of eastern trout have been sent from time to time and
have been successful. I attach greater importance to whitefish than
any. other, because of delicacy of flesh and commercial value. New
Zealand is a country of lakes and rivers peculiarly adapted for white-
fish. I hope that this consignment will survive better than last year.

ROBT. CREIGHTON.

Robert Creighton to S. F. Baird.
[Telegram.]

SAN FrANcISco, CAL., January 19, 1878.
S. F. BAIRD:

‘Whitefish eggs arrived in good order. Shipped per steau?er City of
Sydney. Sails 21st instant.
CREIGHTON.

James Hector to S. F. Baird.

CoLONIAL MUSEUM OF NEW ZEALAND,
Wellington, April 27, 1878.

My DEAR PROFESSOR BAIRD: I have been away for the last two
months and find that you have not been informed of the result of the
whitefish shipment of January last, which reached Auckland on the
15th Tebruary. 1 inclose a copy of my report to government, of 8th
March, which you should have received by last mail. You will see that
the experiment has been so far successful as to prove that these fish can
be introduced with proper care into the most distant part of the col-
ony. The partial failure must be attributed to some error during the
transit.  If due to overpacking with moss, as suggested by some, I
don’t see how any could have survived. On looking through the pa-
pers I find that Mr. Creighton states, as follows:

¢ The entire shipment of whitefish ova for California and Nevada,
from Northville, Michigan, packed precisely as those for New Zealand
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cors, did all in their power to secure success. The government of this
colony will doubtless furnish you with full particulars.

Of the 30 only 9 hatched; 6 of these died immediately; 2 died yes-
terday—only one remaining alive.

You will be glad to learn those fine healthy salmon from your ova
have been seen a week ago, about 15 to 18 inches long, in the river
Thames, not far from the point where I placed them two years ago.

I am, dear sir, yours truly,
J. C. FIRTH,
President A. A. Society.
I send newspaper with account of whitefish.

W. M. Evarts to S. F. Baird.

DEPARTMENT OF STATE,
‘ Washington, D. C., April 20, 1878.
SPENCER F. BAIRD, Esq.,
Commissioner, dc., Washington, D. C. :

Sik: I inclose herewith for your information copy of a note of the
18th instant, from the British minister at this capital, and of its inclo-
sures, relating to the manner of the shipment under your direction of
salmon ova to New Zealand.

I am, sir, your obedient servant,
WM. M. EVARTS.

Sivr Edward Thornton to W. M. Evarts.

WASHINGTON, D. C., April 18, 1878.

Sik: In compliance with an instruction which I have received from
the Earl of Derby, I have the honor to inform you that the governor of
New Zealand, at the instance of his ministers, has requested that the
thanks of the colony may be conveyed to the Government of the United
States for the very handsome and effective manner in which salmon ova
have been shipped to New Zealand by the Fishery Commission of the
United States, under the direction of the chief Commissioner, the hon-
orable Spencer I, Baird.

I have the honor to transmit herewith copy of the dispatch and of its
inclosure upon this subject from the governor of New Zealand to the
secretary of state for the colonies.

I have, &e.,
EDWD. THORNTON.
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The Marquis of Normanby to the Earl of Carnarvon.

‘WELLINGTON, February ‘1, 1878.

My Lorp: I have the honor to inclose a memorandum which I have
received from my government, by which you will see that they are
anxious to convey the thanks of this colony to the Government of the
United States for the very handsome and effective manner in which sal-
mon ova has been shipped to this colony by the Fishery Commission
of the United States, under the direction of the chief Commissioner, the
honorable Spencer F. Baird.

I venture also to express a hope on my own part that your lordship
will see no objection to adopt the course proposed by my government,
as I think that the action of the American Government has evineed such
a feeling of friendship and generosity towards New Zealand in a mat-
ter in which deep interest is taken as to demand a special mark of
acknowledgment and thanks on the part of this colony.

I have, &c.,
NORMANBY.

C. 8. Whitmore to the Governor of New Zealand.
MEMORANDUM FOR HIS EXCELLENCY.

Ministers desire respectfully to inform his excellency the governor
that the half million salmon ova which arrived by the mail steamer
from San Francisco in November last have been successfully hatched
and distributed to the various rivers in the colony, and that, by infor-
mation which has reached the government from various directions, it has
been demonstrated that owing to the extreme care with which the ova
was packed in America the very satisfactory result of about 95 per cent,
of live fish has been obtained.

In addition to the half million sent at the request of the government
an equal quantity has been sent to the various acclimatization societies
in the colony, and this handsome gift of salmon ova has been made to the
colony without charge, except cost of packing and transit, by the Fish
Commission of the United States, under the direction of the Homn.
Spencer F. Baird, as chief commissioner.

Ministers venture to think that so generous an action on the part of a
foreign nation is worthy of being acknowledged in a special manner;
they would therefore respectfully ask his excellency to bring the matter
under the notice of Her Majesty’s Government, through the secretary of
state for the colonies, in the hope that Her Majesty’s Government will
permit a communication to be made to the Government of the United
States of the thanks of the colony of New Zealand for the generous and
valuable gift of a million salmon ova to the colony.

C. S. WHITMORE.
‘WELLINGTON, February 1, 1878.
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8. F. Baird to Wm. M. Evarts.

UNITED STATES COMMISSION, FISH AND FISHERIES,
Washington, April 23, 1878,
S1r: I have the honor to acknowledge the receipt of your letter of the
20th of April, with the inclosures, and, of course, feel much gratified at
the appreciation manifested by the Government of New Zealand and
the Toreign Office in London of the efforts made by the United States
Fish Commission to supply desirable food fishes to a sister country.
I have the honor to be, very respectfully, your obedient servant,
SPENCER F. BAIRD,

Commissioner.,
Hon. WiLL1AM M. EVARTS,

Secretary of State.

The following is the substance of an official document relative to the
introduction of Quinnat salmon, published by the New Zealand Gov-
ernment in 1878. Although its substance is contained in the preceding
correspondence, it embraces many facts relative to the California salmon
of much interest, and worthy of reproduction.

H.—11.

CALIFORNIA SALMON AND WHITEFISH OVA, (PAPERS RELATIVE TO
THE INTRODUCTION OF).

Presented to both Houses of the General Assembly by command of His Excellency.
No. 1.
The Under-Secretary to the Hon. Spencer Baird.

WELLINGTON, 31st May, 1877.
S1ir : With reference to the offer which you kindly made in your let-
ter of the 7th ultimo, addressed to Dr. Hector, I have the honor to re-
quest that arrangements may be made for the transmission to this col-
ony during next season of 500,000 of the ova of the Californian salmon,
and 250,000 of the ova of lake whitefish (Coregonus albus).
I bave, &e.,

G. S. COOPER..
Professor BAIRD,

Commissioner United States Fisheries Commission, Washington.
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serve. Same quantity ova and two chests reserve ice each to Travers,
Wellington, Farr, Christchurch, Perkins, Invercargill, and have wired
advice of shipment to each party. Did Greymouth ova arrive?

J. C. FIRTH.

No. 15.
Mr. J. C. Firth to the Under Secretary.

AUCKLAND, November 20, 1877.

Sir: I perceive by your telegram of yesterday that some misappre-
hension exists as to the quantity and distribution of the salmon ova re-
ceived by the November mail-steamer.

By way of putting the matter fully before you, I may state that in an-
swer to my letter of 11th of April to the Hon. S. F. Baird that gentleman
arranged to send 200,000 ova for the Auckland Acclimatization Society,
and, in answer to a subsequent request of mine, a further shipment of
50,000 for the Canterbury Society, and 50,000 for the Victorian Society.
On receiving your letter of the 11th October, asking me to receive and
provide for the safe distribution of the 500,000 salmon ova the New Zea-

land Government were expecting to arrive by steamer on November 3,

or at latest by next mail-steamer, and, knowing that the ova-boxes are
shipped from their crates in San Francisco so that they may be placed
in the steamer’sice-house, I immediately set to work to provide a double
chest (the interspace packed with sawdust) for each ova-box expected
(16 in number), with the necessary ice-boxes for a reserve of ice. I had
provided also 2 tons of ice as a first installment, if the whole 800,000 ova
arrived. These preparations were fully completed on November 2, when
the mail-steamer arrived at Auckland. On her arrival I found that 11
boxes only had arrived, consigned on ship’s manifest to Auckland Aceli-
matization Society. I could learn nothing of any for the New Zealand
Government. '

I had a staff of 8 men on the wharf, but the difficulty of getting the
ova-boxes out of the ice-house, where they lay imbedded in tons of ice,
was so great that I had not completed the packing of the 11 boxes till
5 o’clock on the morning of the 3d November, though I and my men had
been hard at work all through the night.

Not wishing to disappoint the more suitable localities in the south, I
arranged to ship some of the Auckland ova to Christchureh (in addition
to their own parcel), to Dunedin, to Invercargill, and Napier, to be re-
turned to us on receipt by government of the ova ordered by them. I
therefore placed on board the Wanaka steamship, before 7 o’clock a. m.,
November 3, 4 boxes with reserves of ice for the three places first named,
intending to ship to Napier by the Rotorua on the 6th. When on my
return from Onehunga, the secretary of our society, having obtained his
advices, waited upon me with a letter from Messrs. Cross & Co., our San
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Francisco agents, advising shipping 11 boxes salmon ova for the Auck-
land Acelimatization Society, and inclosing press copy of a letter from
Professor Baird’s deputy at Redding, in which there fortunately hap-
pened to be a copy of the names of places to which the 10 boxes were to
be sent—identical with Dr. Hector’s list of 28th July, 1877—embodied
in the Parliamentary papers you sent to me (with one for the Victorian
Society). I then found that for some reason or other the United States
Fish Commissioners had not forwarded the Auckland and Can
bury orders. Iatonce telegraphed Captain McGillivray, of the Wanaki
steamship, to deliver the two boxes marked ¢ Christchurch” to Nelson
and Greymouth. On the 6th I dispatched per Rotorua:

1 box to Napier, 1

1 box to Wellington, |

1 box to Christchurch,

1 box to Invereargill,

4

% ‘With 7 ice-boxes in reserve.

Per Wanaka-—
1 box to Nelson (as above), 1
1 box to Greymouth (as above), | . .
1 box to Dunedin, % With 5 boxes ice in reserve.

1 box to Invercargill, j

8

Leaving for Auckland % and 4 for Victoria Society (not included in
government order.)

Having made every arrangement at great expense and much personal
inconvenience for the safe reception and proper dispersion of the full
quantity of 800,000 ova, I must confess to a little disappointment at be-
ing therefore rendered unable to stock the Auckland rivers to the num-
ber and extent I had intended.

Since the arrival of the mail steamer on November 2, I have been
actively engaged in carrying out the work you intrusted to me, of pack-
ing and transshipping the ova to southern ports, and in placing the
Auckland portions in the King country to the south, and in the Wairoa
River and its tributaries to the north.

From telegrams I have received, I am pleased to think that the work,
arduous though it has been, has not been in vain.

Pray pardon the length of this letter, as I could not permit any mis-
apprehension as to the proper disposal of the ova to exist in your mind
without endeavouring to remove it.

I have, &c.,
J. C. FIRTH,
President of the Auckland Acclimatization Society.
G. 8. CooPER, Esq.,
Under Secretary, Wellington.
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No. 16.
Myr. J. O. Firth to the Under Secretary.

AUCKLAND, 21st January, 1878,

Str: Ibeg toinform you that I have successfully deposited the 100,000
salmon ova placed at the disposal of the Auckland Acclimatization So-
ciety, as follows:

40,000 in the Puniu River, in the King country, the chief Rewi Mania-
poto co-operating with me and assisting me. .

8,000 in the river Thames.

7,000 in a small stream near the chief Tirarau’s settlement, Wairoa
North.

7,000 in the Mangakahia River, near the Hikurangi stream.

36,000 in the Mangakahia River, near Te Wero’s settlement.

About 95 per cent. of these hatched out, and though the occurrence
of a fresh in the Mangakahia River interfered somewhat with the suec-
cess of the enterprise, I have no doubt that a very fair measure of sue-
cess has been attained.

I inclose (1) duplicate receipt from Mr. Myron Green for $750, paid by
Mr. Creighton to United States Fish Commission, for package and transit
charges of 500,000 salmon ova, and (2) letter from Prof. Spencer F. Baird
confirming same, IFor this sum Mr. Creighton drew upon me, which I
honored, and was subsequently refunded a like amount by the Treasury
at Wellington, £164 1s. 3d.

I have to thank you for the very efficient aid you have rendered me
in the distribution of the half million ova.

I have, &e., J. C. FIRTH.

G. S. CooPER, Esq.,

Under Secretary, Wellington.

No. 17.
Frederick Huddleston, Fsq., to the Hon. the Colonial Secretary.

NELSON, Tth January, 1878.

SR : I have the honor to report for the information of the government
the suceéss that has so far attended the introduction of American salmon
ova into the rivers of this district.

The ova arrived from San Francisco on the evening of Sunday, the 4th
of November. On Monday morning I opened the box said to contain
50,000. T found eight layers, each about a quart, and packed between
a thin material like serim, and each layer separated by moss. I caused
all the dead eggs to be picked out (about 1,500). The sound ones were
then put into the hatching ponds, and the ponds covered with boards to
protect the eggsfrom thesun. On Friday, the 9th November, the first fish
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made its appearance, and by Monday, the 19th, all were hatched out,
with the exeeption of about 1,000 bad eggs. They were thus left undis-
turbed until the 8th December, when, finding they had-begun to feed, I
caught about half of them and turned them into the Wairoa River, close
by the railway bridge. On the following Saturday,15th December, the
remainder were caught and placed into two large tin-lined cases and sent
by rail to Fox Hill, from which place they were taken by spring convey-
ances over Spooner’s Range, a distance of about fourteen miles, and
placed into the Motueka River, with a loss only of about fifteen on the
road.

I estimate the total number turned out at about 25,000, and the bad ova
at about 2,500. It will thus be seen that the box contained little more
than half the estimated quantity, viz, 50,000.

The ova was certainly most carefully and beautifully packed, and the
arrangements for supplying ice were exceedingly good. Great credit is
due to the shippers, and it would be well if Dr. Buckland and others in
England interested in the acclimatization of fish would take a lesson in
packing ova from our American friends.

In conclusion, I hope the government will continue the good work so
well commenced until salmon is established in New Zealand waters
beyond a doubt and our rivers well stocked.

I have, &c., FREDERICK HUDDLESTONE,
Hon. Secretary Nelson Acclimatization Society.

The Hon. the COLONIAL SECRETARY.

No. 18.
Mr. W. Arthur to the Hon. the Colonial Secretary.

DUNEDIN, 16th December, 1877,

Sir: I have the honor to inform you that the box of American salmon
ova (supposed 50,000) arrived here safely by the Taupo on the 7th, and
contents transferred to the breeding boxes of the Otago Acclimatization
Society with as little delay as possible. The supply of ice was not ex-
hausted, and the ova were in very good condition, only four or five per
cent. having gone bad. I am sorry, however, to say that after being
four days in the hatching-boxes many of them died, but others are
healthy, and some are hatching out.

The society will be glad to hear soon as to when the supply of white-
fish ova may be expected for our lakes. Our accommodation is limited,
and besides the salmon ova we have a great number of young trout
recently hatched out still in the hatching-boxes.

I have, &c., W. ARTHUR,
Acting Secretary Otago Acclimatization Society.
The Hon. the COLONIAL SECRETARY.
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No. 19.
The Hon. J. A. R. Menzies to the Hon. the Colonial Secretary.

‘WYNDHAM, 25th January, 1878.
SIir: I have the honor to inform you that Mr. Howard reports that he

has placed the following numbers of California salmon fry in the rivers
named :

Inthe Oreti ... ... .. i i, 35, 000
In the Waipahi ........... et 10, 000
In the Makarewa .. ... ... (it iaananaaan. 18, 000

Total.. ..o i 63, 000

He retains for the present about 800 fry in the ponds. Mr: Howard
remarks that only 25,000 fry were available from the ova contained in
the second box he received, that box, as you may remember, having been
transshipped in Auckland, by mistalke, tothe Rotorua, whereby it reached
the pouds above a week later than the other box, the Latching of the
ova of which seems to have produced 80 per cent. of fry.

Mr. Howard also says “the young fish are exceedingly healthy.and
strong, and the arrangements for the transport of the ova from America,
though simple, were almost perfect.” '

Have you any intelligence of the dispatch of the English salmon ova
ordered ?

I have, &c.,
J. A. R. MENZIES,
Chairman of Commissioners of Salmon Ponds.
The Hon. the COLONIAL SECRETARY.

No. 20.
The Hon. the Colonial Secretary to His Excellency the Governor.

WELLINGTON, 1st February, 1878,

Ministers desire respectfully to inform his excellency the governor
that the half million salmon ova which arrived by the mail steamer from
San Francisco in November last have been successfully hatched and dis-
tributed to the different rivers of the colony, and that, by information that
has reached the government from various directions, it has been demon-
strated that owing to the extreme care with which the ova were packed
in America the very satisfactory result of about 95 per cent. of the fish
has been obtained.

In addition to the half million sent at the request of the government,
an equal quantity has been sent to the various acclimatization societies
in the colony, and this handsome gift of salmon ova has been made to
the colony without charge, except cost of package and transit, by the

55 F
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Fish Commission of the United States, under the direction of the Hon.
Spencer I. Baird, as Chiet Cominissioner.

Ministers venture to think that so generous an action on the part of a
foreign nation is worthy of being acknowledged in a special manner.
They would, therefore, respectfully ask his excellency to bring the matter
under the notice of Her Majesty’s Government, through the secretary of
state for the colonies, in the hope that Her Majesty’s Government will
permit a communication to be made to the Government of the United
States of the thanks of the colony of New Zealand for the generous and
valuable gift of a million salmon ova to the colony. :

I have, &ec.,
G. S. WHITMORE,
Colonial Secretary.
His Excellency the GOVERNOR.

No. 21.
" The Hon. the Colonial Secretary to Mr. J. C. Firth.

WELLINGTON, 6th December, 1877,

Sir: Referring to the correspondence which has taken place on the
subject of the salmon ova supplied by the American Fish Commissioner,
and which reached New Zealand by the November mail, I have the
honor to inform you that communications have been received from all
the acclimatization societies to which consignments were sent, stating
that the importation seems likely to turn out perfectly successful.

It gives me great pleasure to offer you the thanks of the government
for the readiness with which you undertook the arduous task of attend-
ing to the shipment on its arrival and for the judicious arrangements
you made for the distribution of the portions assigned to southern socie-
ties. There can be no doubt that to those arrangements is largely
attributable the success which has attended the experiment.

I have, &e.,
G. S. WHITMORE.

J. C. FirTH, Esq., Auckland.

No. 22.
Mr. J. C. Firth to the Hon. the Colonial Secretary.

AUCKLAND, 11th February, 1818,
Sir: T have the honor to thank you for your letter of 6th December
last, conveying the thanks of the government to me for my services in
distributing the salmon ova recently presented to this colony by the
United States Government.
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I have also to thank you for bringing under the notice of his excellency
the governor the act of genuine international courtesy displayed by the
Government of the United States in the noble gift of one million salmon
ova to the colony of New Zealand, and for the information that his ex-
cellency has comimunicated with the secretary of state for the colonies,
requesting that the Government of the United States may be thanked
on behalf of this colony.

I have, &e¢.,
J. C. FIRTH.

The Hon. the COLONIAL SECRETARY.

No. 23.
Mr. R. J. Creighton to the Hon. the Colonial Secretary.

SAN FrANCIsco, CAL., 19th January, 1878.

Str: I have the honor to inform you that I have consigned to your
government from the United States Fish Commission, per favor of Pro-
fessor Baird, 500,000 whitefish eggs, which I hope will arrive in good
condition and hatch out. I inclose Professor Baird’s letters and tele-
grams to me on this subject; also, telegrams from and to Mr. Clark,
deputy fish commissioner at Northville, Mich. In further explanation,
however, I may state that 1 wrote to Professor Baird on this subject
several months ago, and expressed a desire of obtaining, if possible,
another supply of whitefish eggs for the colony, in consequeuce of the
failure of previous shipments. I explained to him the geographical
position of the leading settlements, and the risk of failure in distributing
the ova on arrival about midsnmmer along such an extended seaboard,
and he promised that the next consignment would be left to my discre-
tion in that regard.

Accordingly I have written to J. C. Firth, esq., president of the Auck-
land Acclimatization Society, requesting him to take charge of at least
250,000 eggs, and hatch out the same in the breeding ponds at Auck-
land, from which stock the North Island lakes should be supplied. Tt
is necessary that there should be running water. I should be gratified
if, in addition to Lake Taupo and other lakes on the line of the Waikato,
the Wairarapa could be speedily stocked with this valuable fish. The
lesser lakes could be attended to subsequently.

I have likewise telegraphed to the Christehureh and Dunedin Accli-
matization Societies, requesting them to put themselves in communica-
tion with you; but I am of the opinion that only these leading societies,
and perhaps Nelson, should be supplied with eggs, and these only if]
upon examination in Auckland, the eggs could fairly stand the journey.
In any contingency, or if there should be a doubt of the eggs spoiling,
I should recommend that the entire consignment should be hatched at
Auckland, and the young fish thence distributed over the colony. DBut
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as there is always a reasonable feeling of pride in such matters, the so-
cieties named are entitled to the utmost consideration consistent with
the preservation of this valuable contribution to the food fish of the
colony. One hundred thousand eggs might be shipped to Canterbury,
100,000 to Dunedin, and 50,000 to Nelson. This would dispose of the
entire shipment, which is in ten (50,000) boxes.

In this connection I have consulted several gentlemen experienced in
the American fisheries, and they unhesitatingly place whitefish as the
most valuable of all fresh-water fish, ranking as a food fish above all
other varieties. They are prolific, grow to a large size, and are equally
good for food fresh or salted. Should they be successfully acclimatized
in New Zealand, the colony will derive an immense return for the small
outlay inecident to introducing them.

I have taken advantage of the refrigerator-hox of the Auckland So-
ciety, in which the late consignment of salmon ova were shipped, and
filled it with ice in lieu of the ship’s ice-house, which Captain Dearbour
has placed at my disposal for the whitefish. This will economize ice
and give a more reasonable certainty of the consignment arriving safely.
I may here state that Captain Dearbour, of the City of Sydney, takes a
very deep interest in this work of acclimatization, and, T think, deserves
some recognition by the government.

I have also consulted Mr. Redding, Fish Commissioner for California,
from whom, and his Deputy, Mr. Woodbury, I have received every pos-
sible aid. Tneed not, however, encumber this communication by inclos-
ing my correspondence with these gentlemen.

The fact that I received intimation of this shipment by telegram on
the 5th instant compelled me towire a message through by cable to pre-
vent the possibility of the consignment failing for want of preparedness
on arrival. It was addressed to the premier. As I wasmnot in funds to
meet this and other disbursements on account of the colony, I have drawn
for the amount, as per vouchers and statement of account annexed, which
please honor. I also inclose statement of account from Mr. Clark, to
whom you will be good enough to remit the amount by return mail, ap-
prising me of the fact. You will observe what Professor Baird states
upon this subject—and I would respectfully suggest that the government
convey to him an expression of their appreciation of theinterest he has
talken in the acclimatizing of food fish in New Zealand.

T have acted in this matter without instrnetions, but in the belief that
my conduet will meet with your approval.

I would suggest, in conclusion, that the government in future would
prevent risk of loss by apprizing me when they order fish eggs from the
United States Commission. I had no knowledge of the last order for
salmon until after the ship sailed, and it was by a mere accident thatthe
entire consignment was not left behind.

I have, &e., ROBT. J. CREIGHTONX.

The Hon. the COLONIAL SECRETARY,

Wellington.
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[Inclosure 1 in No. 23.]
Professor Baird to Robert J. Creighton, Bsq.

WASHINGTON, 5th January, 1878,

SiR: Mindful of the desire of New Zealand to obtain an additional
supply of whitefish eggs, I arranged with Mr. IF. N, Clark, of Northville,
Mich., for half a million, and to bring them forward to a proper stage for
shipment. I am informed that the eggs are now ready, and he has been
instiucted to forward them to you at once. They are to be put up in ten
packets of 50,000 each, so as to be more conveniently divided.

It may be well for you to confer with Mr. B. B. Redding, Commissioner
for California, in regard to the proper treatment of these eggs. They
are not quite so far advanced as those of last year.

Mr. Clark’s charge for these eggs is $1 per thousand, or 8500 for the
lot, exclusive, I presurne, of packing and expressage. If you have not
this amount on hand you can eollect it at your earliest convenience from
the colony and seund it direct to Mr. Clark. My own appropriation did
not permit me to incur so large an expense during the present season.

It is possible that for greater security the eggs may be shipped in two
lots at intervals of two or three days, so that if one is lost the other may
not be.

Presuming that you have ample instructions from New Zealand as to
the distribution of these eggs, and leaving it to you to attend to their
specific assignment,

I have, &e.,
SPENCER F. BAIRD,

Commissioner.,
R. J. CrEIGHTON, Esq.,

Agent for New Zealand, San Francisco, Cal.

[Inclosure 2 in No. 23.]
Mr. R. J. Creighton to Professor Baird.

SAN I'rANCISco, 15th January, 1878,

Sir: Accept my best thanks for your letters and telegrams, and the
valuable contributions of food-fish for New Zealand which you have
been good enough to make on behalf of the United States Fish Com-
mission.

I have forwarded your letters and telegrams to the New Zealand Gov-
ernment, which will not fail to appreciate your kindness. Mr. Clark
telegraphed me of the departure of the ova from Northiville on the 11th,
and I expect their arrival to-night or to-morrow. T have made arrange-
ment for their shipment per City of Sydney, which sails for New Zea-
land and Australia on the 21st instant, and have apprised the govern-
ment by cablegram of the consignment. Mr. Clark’s bill for the eggs
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given that they be kept as cool as possible. The instructions on the
commissionel’s crate not to let the eggs get below Zzero appears to have
Deen literally followed. The sawdust packing was at blood-heat when
opened by Mr. Woodbury. To the absense of this special instruction I
attribute the safe arrival of the New Zealand consignment, and a parcel
of trout from Wisconsin.

I forward Professor Baird’s letter to the New Zealand Government, in
which he intimates that your charges for the eggs would be 81 per thou-
sand and packing. You did not send me an account, but I presume this
to be correct. The communication with the colony is monthly. I have
requested the New Zealand Government to transmit the amount direct to
you, and inform me of the fact. I likewise forward your letter to me
with a request that the government should report the condition of the
eggs upon opening the same.

I can only express the hope that the consignment may arrive atits des-
tination in as prime condition as it leaves San I'rancisco.

I have, &c.,

ROBT. J. CREIGHTON.
F. N. Crark, Esq.,

United States Fish Commissioner, Northville, Mich.

Mr. R. J. Oreighton to the Hon. the Colowial Secretary.

SAN FRANCISCO, January 20, 1878.

Sir: I have the honor to state, in reference to my previous letter,
that I have had a conversation with the members of the State Fish
Commission, and learned several facts of great practical value in refer-
ence to the propagation of whitefish, which I have embodied in a letter
to Mr. Ifirth, of Auckland, in the belief that the Auckland Acclimatiza-
tion Society will have the task of hatching out the bulk, if not all, the
whitefish eggs. I am unable to copy the letter in time for this mail.
Should the suggestions given therein be acted upon, I have no doubt of
the success of the experiment.

I have further to request that you will cause the request in Mr.
Clark’s letter to be attended to. As Mr. Clark did not send any state-
ment of account, I infer that the $1 per 1,000 mentioned by Professor
Baird covers cost of package. It may not be the case, however. If so,
$500 is due the Tish Commission at Northville, and should be remitted.
I have sent two tons of ice—not three, as I originally intended. I think
two tons will be ample. I may mention that I received very great as-
sistance from Mr. Woodbury, who came a long distance twice in very
inclement weather, to examine and repack, after drenching the eggs
with water at proper temperature. I shiould be pleased if the govern-
ment would authorize me to thank him for his gratuitous help.
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The accompanying telegrams and correspondence give the history of
the transaction. It will be observed from my reply to Mr. Clark thag
the New Zealand shipment was fortunate in not sharing the same fate
as those consigned to the State IFish Commissioners of California at
Nevada, which perished by the way.

I have, &c.,

: ROBT. J. CREIGHTON.
The Hon. the COLONIAL SECRETARY,

Wellington, N. Z.

No. 25.

Mr. J. C. Firth to the Under Secretary.
[Telegram.]

AUCKLAND, February 15, 1878,

Mail steamer arrived last night at seven o’clock. I shipped on board
Hawea eight boxes containing your hundred thousand whitefish ova—
packed ice in two insulating chests with hundred weight ice in reserve.
Hawea cleared wharf at half-past eight. Owing to having no informa-
tion of dimensions of ova boxes, I could not pack the remaining two
boxes containing one hundred thousand ova. These I forward per
Rotorua. Creighton sends full instructions, which I will wire you to-day
for information of Southern Society. Creighton’s exertions well deserve

the thanks of the government.
J. C. FIRTH.
G. S. COOPER, Esq.,

Under Secretary.

No. 26.
My, J. C. Firth to the Under-Secretary.

AUCKLAND, April 19, 1878,

Sir: I have this day forwarded one box whitefish ova said to contain
50,000 ova, properly packed in ice in insulating box, and one box con-
taining ice in reserve. I inclose Mr. Creighton’s instructions. Having
fully acquainted you of all matters relating to this shipment of white-
fish ova, it is not necessary for me to enter into any recapitulations.
My account.for cost incurred will be forwarded to you shortly.

I have, &e.,
J. C. FIRTH.

G. S. CooPER, Esq.,

Under-Secretary, Wellington.
(NorE.—This box was forwarded from Wellington to A. M. Johnson,
Christchureh, on 22d April.—J. I.)
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[Inclosure in No. 26.]
. Mr. Oreighton to Mr. J. C. Firth.

'SAN FrANCISco, 20th Januwary, 1878,

My DEAR S1r: Since I wrote to you re whitefish, as per inclosure, I
have learned some facts which are of interest relative to the artificial
hatching of them, from the State Fish Commissioner (Mr. Redding),
and the foreman (Mr. Woodbury), which you should know.

1st. Mr. Redding declares that it is almost essential that they should
* be hatched out at the first point of landing, owing to their delicacy.
They will thrive anywhere if the water is deep enough, their food being
small crustacea adhering to rocks in fresh water lakes, having a current
running through them. They should have a sandy and gravelly bottom.

2d. They are much more difficult to manage than salmon, and, until
recently, little was known of their habits. They lose their sacks in ten
days at a temperature of 359, and earlier at a higher temperature. It
will be necessary to feed them three days afterwards, or perhaps earlier,
if they are to be transported any distance. The Fish Commissioners of
Wisconsin diseovered this year that whitefish could be feidl with blood
for an indefinite period, and in the San Leandro hatching establishment,
and at Lake Chabot in this State, the same experiment has been tried
with success. Mr. Woodbury, therefore, suggests that you keep twenty
of the fish in the hatehing trough and feed them with blood, which can
be squirted into the water with a syringe and thoroughly mixed. This
would serve a double purpose. It would establish as a fact what is
now experiment, that whitetish may be fed npon coagulated Dblood, and
also give you a permanent stock for purposes of spawning, by which
your society might derive no little profit. The Fish Commissioners
here are very anxious in regard to this matter, and I would be glad
it you could give it a fair trial and report the result. As fish culture is
now becoming a leading industry, the economie side of the question will
readily suggest itself to your mind.

3d. Whitefish, as soon as hatched out, rise and swim, unlike trout
and salmon, which lie dormant. The little fellows are, therefore, carried
down the trough with the current, and, unless fine wire screens are
placed across it to intercept them, they are almost certain to be lost. It
was in this way, I suspect, the Christchurch Society lost their whitefish,
and not by a fresh during the night, as reported. No. 18 mesh (eighteen)
will keep them in. They should have as much back-water as possible
to swim in. In ten days, as I have said, they lose their sack, at a tem-
perature of 359, but, as they may lose it earlier, it is necessary that a
register of the daily temperature of the water be kept, and food be fur-
nished as above described. '

4th. In the interest of science and acclimatization, should any por-
tion of these eggs be sent south, I have to request that you communi-
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cate these facts to the persons in charge of them for their guidance.
One way and other I have written a decent volume in this connection,
and cannot possibly duplicate or quadruple these notes, which are in
the rough. I have not written on this subject to the government, which

must depend upon your society and similar bodies for the propag&tion
and distribution of the whitefish.

I may remark here that the acclimatization of whitefish is in its in-
fancy, and much has yet to be learned regarding it. It was thought,
less than four years ago, that the eggs could not be sent across this
continent. Several parcels failed, but at length a few were hatched
and placed in Lake Tahoe, in the north. This was less than three
years ago, and now the fishes which come to the sandy, pebbly banks
on the Californian side of the lake are being netted and sent to Virginia
City Market. They spawn, it is believed, the third year. Last year
ten men and two teams were employed by the lake commissioners to
cut a road several miles through the snow to place whitefish in another
Northern California lake, and Lake Tulare in the south, warmer than
Taupo, and about as large, has been stocked. The entire shipment of
whitefish ova for California and Nevada, from Northville, Mich., packed
precisely as those for New Zealand by Mr. Clark, and coming in the
same car, were spoiled in transit. On being opened by Mr. Woodbury
and myself they stank and were putrid. They had Dbeen placed near
the stove by the express agents to prevent their freezing. Ours had
been less considerately treated, and arrived sound and lively, as I had
proot, every box having been opened and examined by Mr. Woodbury
in my presence. We then ascertained their temperature, and gave
them a drenching with water at a similar heat; screwed them up, re-
versed their position, placed them upon and surrounded them with ice
in the Pacific Company’s ice-houses. I telegraphed to Mr. Woodbury,
and brought him twice from a considerable distance, by road and rail,
in extremely wet weather, to assist me, and as it was a labor of love, I
am anxious that he should, at least, have honorable mention. I should
also remark that Woodbury has invented a hatching basket, in which
30,000 salmon eggs may be hatched with certainty. It occupies about
two feet square, and would, I think, be a great assistance to you. I
don’t know the price, but it is trifling, and I thought I would mention
it to you. IfI can get one by next steamer, I will send it down.

Perhaps it would not be trespassing too much upon your kindness to
ask the secretary of your society to make copies of this letter, or se
much of it as may be necessary for their guidance, and forward one to
the Christechurch, Dunedin, and Nelson societies; or send one to the
government requesting them to communicate the same to those bodies.

I dare say I have nearly wearied you, but I know your enthusiastic
love for acclimatizing such natural products as animals and fishes as
may be useful to man, and therefore presume wpoun your time and pa-
tience. 1 forgot to say that whitefish take bait. They should be closely
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protected for, at least, four years. The wire screen referred to in para-
graph 3 should be higher than the water to prevent loss of fish by
overflow.
I have, &c.,
ROBT. J. CREIGHTON.

No. 27.
Mr. J. C. Firth to the Under-Secretary.
[Telegram. ]

AUCKLAND, 16th February, 1878.

Since writing last I find I can push on preparations at the hatching-
house, and will therefore take charge of one box. The other goes on

by Rotorua.
J. C. FIRTH.
G. S. CoOPER,
Under-Secretary.

No. 28.
Mr. J. C. Firth to the Under-Secretary.

AUCKLAND, 18th February, 1878.

SIR: Whitetish ova turned out very badly in the box you wished me
to take charge of. All destroyed but thirty. Some of these died in
hatching, others died soon after. Two fish living; eight ova yet to
hatch. Cause of destruction, too many in one box and too much com-
pression. Shall I forward the second box or open it here?

J. C. FIRTH.

G. 8. COOPER, Esq.,

Under-Secretary.

No. 29.
The Hon. the Colonial Secretary to James Hector, M. D.

WELLINGTON, 15th February, 1878,

SIR: As you are already aware, a shipment of 250,000 whitefish ova
sent from San I'rancisco by the United States Fishery Commission has
arrived by the City of Sydney at Auckland, and has beeu transshipped
with the mail on board the Hawea.

[ should be much obliged if you would hold yourself in readiness to
take charge of the ova on arrival here, and to proceed with them to the
Bluff, and superintend their deposition in Lake Te Anau, taking with
you, if necessary, an assistant from the staff’ of the museum.
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Traveling at about 4 miles an hour, by sundown we reached Centre
Hill Station, and halted to rest two hours, until the moon rose. At 11
p. m. we again started, guided by Mr. Connor—the road, and especially
the fords, being difficult to find in the dark. By daylight the first ford
of the Mararoa River was reached, and we again halted for an hour, and
repacked the chest containing the ova, filling it up with all the ice that
was left, and leaving the spare ice-chest, and so lightening the load.
At 11 a. m., on the 23d, we arrived at Messrs. Hankinson’s Station and
obtained fresh horses, and by 3 p. m. the most difficult part of the road,
which is that crossing the mountains bounding the east side of the lake,
had been overcome, and the journey safely accomplished. By previous
arrangement the hatching-troughs had been prepared by Mr. F. Han-
kinson, so that with his assistance no time was lost in unpacking the
ova, and by 6 p. m. the operation was completed and the result of the
experiment ascertained. I regret to say that this was not very satis-
factory, as out of the four boxes of ova three were almost completely
destroyed by the growth of white fungus, and the young fish, which had
evidently been hatched out for some time, were reduced to a pulpy jelly.
In the fourth box, in which there was only a slight growth of fungus, a
considerable number of the ova were found in sound condition, and
hatehed out rapidly as they were transferred to the trough. The trough
was not placed actually in the lake, but in a small stream fed by a spring
close to the shore, the temperature of the water being a little below 50°
Fahr. After completing the arrangements I returned to Messrs. Han-
kinson’s Station, leaving Mr. Burton, taxidermist to the Colonial Museum,
in charge of the young fish, with instructions to camp beside them, and
tend them until they were sufficiently advanced to turn out in the iake.

I should state that the supply of ice proved to be quite sufficient, more
than 50 pounds being left in the ice-chest at the end of the journey.

The reason of the failure of the ova was evidently defective treatment
during some part of the long journey from Lake Michigan. Kach box
contained four layers of eggs placed between layers of gauze-net and
moss. The ova-boxes, which were 11 inches square by 5 inches deep,
had several holes bored in both top and bottom, and the only sound ova
were in the top layers, and out of reach of these holes. 1 may state that
this was also found to be the case in one out of the two boxes left at
Dunedin, the other being a total failure.

At Christchurch, also, a few sound ova were found in a similar posi-
tion in one of the boxes.

I am inclined to think that the ova-boxes, when placed in the ice-
chests, should have been surrounded with ice instead of having it only
on the top, as, if great care was not taken to cool the ice-chests thor-
oughly before the ova-boxes were placed in them, it is obvious that the
temperature of the ova-boxes would be at first considerably raised, while
at the same time the water of the melting ice would drip through the
holes and saturate the contents, and so cause the ova to hatch.
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The white fungus growth which was found so abundantly in most of
the boxes seemed to spring from that portion of the moss in contact
with the layers of dead fish; but one of the boxes was nearly free from
it, except in the bottom layers, and in that the moss was green and
springy. It is probable, therefore, that the decay of the moss and the
growth of the fungus commenced after the hatehing out and death of
the young fish, and was not the cause of the failure. From the circum-
stances that the other boxes which were opened at Christchurch and
Dunedin were in the same condition, it is to be concluded that the fail-
ure of those taken to the Te Anau Lake was not due to the long and
rough land journey to which they were subjected, so that with the ex-
perience now gained, and with some modification of the method adopted
in packing the ova-boxes, so that they may be thoroughly surrounded
with ice, I feel confident that future consignments can be safely conveyed
to our large Alpine lakes, where they have the best chance of thriving.
The ova that escaped destruction were those which were protected from
the drip of the melting ice, and were therefore comparatively dry, and
in such a position that they were at the same time kept at a low tem-
perature by the ice resting immediately above them. It did not appear
to me that too much moss had been placed in the boxes, which has been
suggested as a reason for the failure, but, when the fungus had grown,
the moss was necessarily erushed into less space and formed into a sod-
den mass. At the same time I would recommend that in futnre experi-
ments the gauze on which the eggs are spread should be stretehed on
light frames supported at proper intervals by intermediate corner pieces ;
but these and other suggestions I will defer for another report upon the
subject, after conferring with Mr. Firth at Auckland.

The experiment on this occasion has been so far successful that a few
hundred fish, at least, will be turned out in Te Anau Lake,and I have
recommended that the fish hatched in Dunedin, of which there are about
a thousand, should be sent to the Wanaka Lake, and the small number
(about a dozen) obtained at Christchurch to Lake Coleridge.

I have, &e.,
JAMES HECTOR.
The Hon. the COLONIAL SECRETARY,

Wellington.

[Inclosure 1 in No. 30.]
Mr. S. Herbert Cox to Dr. Hector.

TE ANAU, February 20, 1878,
Str: You will be pleased to hear that the whitefish are doing very
well. They are all hatched out and are feeding well on the blood which
they are having given them.
But very few have died, and, if cold be an essential to their existence,
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it has been cold enough to-day for almost anything. DBurton says he
would be afraid to turn the fish into the lagoon now, as the distance is
rather far, so they will, I presume, be let loose in the lake about Satur-
day, if it is calm enough.

I have, &e., S. HERBERT COX.

[Inclosure 2 in No. 30.]
Mr. W. Arthur to Dr. Hector.

ACCLIMATIZATION SOCIETY,
Dunedin, 10th July, 1878.

S1r: You will be sorry to hear that our American whitefish experi-
ment has failed. I suppose we had about 1,000 young fish which throve
very well at the breeding-ponds. The last I know of them is that Deans
started with the whole lot for the Wanaka before they had reached that
age and size which, in conversation with you, we all agreed to be most
prudent before turning them out. He got as far as the Teviot, but they
had nearly all died or escaped during the night into a creek where the
cans were put. Both Maitland and I knew nothing about it until Deans
returned, or we should certainly never have sanctioned so rash a step.
I hope those in the Te Anau will get on better, and be the means of
stocking our deep lakes.

I have, &c., W. ARTHUR, Seccretarg.

No. 31.
My, A. M. Johnson to the Hon. the Minister for Public Works.
AMERICAN WIHITEFISH.

TROUTDALE IFARM, OPAWA,
Christchurch, 6th February, 1878.

Sir: If you should receive any whitefish ova, will you kindly consider
my application for a portion.

I have every facility for fish culture, and have this season hatched out
about 70,000 ova (English trout and American salmon).

My establishment being a private one, I am not in receipt of public
moneys in the shape of subscriptions, licenses, and fines, like the various
acclimatization societies, although I have to compete with them in the
sale of young fish for stocking purposes; therefore, I trust you will see
that T have an equal, if not a greater, claim on your consideration.

I may also add that the English brown trout, English perch, and the
American brook-trout (Salmo fontinalis) were first introduced into New
Zealand at my expense.

I have, &e.,
A. M. JOHNSON.

The Hon. the MINISTER FOR PUBLIC WORKS.
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with an aerating ball and tube, containing the twelve surviving fish,
two large fish-cans filled with fresh artesian-well water, a four-gallon
block-tin bucket, and 6 packets, each containing ten ounces muriate of
ammonia, and 6 packets, each containing ten ounces of niter, prepared for
the trip by Dr. Macdonald, of Lyttelton. The whole party was franked
by the general government, and the thanks of the society are due to all
the railway authorities in Christchurch.

Having taken up my position in the guard’s van with one servant,
nine parts of water were placed in the four-gallon bucket, and three
packets of muriate of ammonia and three packets of niter being added,
the mixture was well stirred. The thermometer was then placed in it,
and itfell, in a short space of time, to 34° Fahr. The thermometerhaving
been withdrawn, the can containing the fish was placed in the bucket.
The servant kept continually aerating the water in the fish-can, and
thus, without changing the water or interfering with the mixture, we
arrived at Coalgate station at 7.15 p. m., the temperature of the mixture
during the journey never having exceeded 38°.

After giving the fry fresh water and preparing the freezing mixture
as before, four of us started in the American trap, Mr. James Mcllraith
having kindly volunteered to accompany and show me the new road,
which skirts the swamp known by the name of Dr. Turnbull. We, how-
ever, lost our way, and nearly two hours of our valuable time. As we were
approaching the hotel at Windwhistle, we were joined, according to ap-
pointment, by Mr. I'. E. Upton, who, on horseback, piloted us to Snow-
den, the residence of Mr. W. Gerard, Where we arrived Dbetween eleven
and twelve o’clock, midnight.

Having partaken of some refreshments and glven the fry fresh water,
we were supplied with another pair of horses by Mr. Gerard. Mr. Upton
having taken Mr. Mecllraith’s place in the vehicle, we continued our
journey towards Mr. Cotton’s house, on the border of Lake Coleridge,
which we reached about 3 o’clock a. m.

Owing to a cold northwesterly wind which had prevailed all night,
there was a considerable surf rolling onto the shores of the lake. We
therefore thought it advisable to liberate the fryin a smallrivulet about
two hundred yards from the lake. Previously to liberating them we
took the can into a stable, lighted a candle, and satisfied ourselves that
not one of them was dead or injured. We then retraced our steps to
Snowden, and took possession of our beds about 5 a. m. Thursday, 21st
March.

Lamentable as is the outcome of this handsome present from the
American, Fish Commission, I congratulate the Canterbury Acclitimmasa-
tion Society on the fact that nothing was left undone to insure success.
Ice was prepared according to Dr. Hector’s instructions, and taken by
you on board the steamer which conveyed the boxes of ova to Canter-
bury, but it is evident that the ice, en route from San Francisco or Auck-
land, must have failed, and the ova hatched out only to die.

56 F
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In conclusion, I cannot help making a few observations. The fry of
the American whitefish are evidently more delicate than the fry of any
other fish known to me, and I am persuaded that not a fry would have
reached Lake Coleridge alive had it not been for the freezing mixtures
and the great cold we experienced after reaching Windwhistle.

It is greatly to be desired that all the parties to whom the boxes of
this consignment of ova were trusted should write detailed reports as
to results, which reports, if printed and circulated, might help us to dis-
cover some means of rearing to maturity these far-famed fish.

One thing is very certain, that they cannot succeed in any place in
New Zealand not situated in the mountains.

Trusting that the council will admit that T have faithfully fulfilled the
promises which I made to them respecting these fish, and that the Gov-
ernment of New Zealand will be satisfied with the endeavors of our so-
ciety,

I have, &c.,
J. CRACROFT WILSON,
Chairman.

S. C. FARR, Esq.,

Secretary Canterbury Acclimatization Society, Christchurch.

No. 34.
Mr. R. J. OVeibltton to the Hon. the Colonial Secretary.

SAN FrRANcCISCO, CAL., 18th February, 1878,

Sir: I inclose herewith letter from Mr. Clark, of Michigan, relative to
the shipment of whitefish eggs per City of Sydney, for New Zealand.
From it I gather that the charge for the eggs and packing, as per Pro-
fessor Baird’s letter, will be $500, at $1 per thousand, which amount you
will be good enough to cause to be forwarded to Mr. Clark.

I hope the consignment arrived in good order, and has been hatched
out and distributed successfully. Whitefish is more highly esteemed
than salmon where it is known. It is difficult to acclimatize it, but
should the colony succeed, it will add a valuable food fish to its other
attractions for settlement, and solve a difficult problem for scientists.

Professor Baird has written to me for the history of salmon acclima-
tization in New Zealand, so far as the California salmon is concerned,
and I was only able to make a very fragmentary report in relation to
the last shipment. He is solicitous of obtaining full information for his
annual report to Congress, and lays great stress upon the New Zealand
experiments, similar shipments to Germany having entirely failed. I
have, therefore, to request that you will cause a report to be forwarded
to me, supplemental to that made by me, showing the date of arrival of
the eggs at the several ports of the colony; by what conveyance, and
the time occupied in transshipping and handling them; how packed dur-
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ing the coasting voyage; proportion of eggs hatched out in each prov-
ince, and how the young fish were distributed. I approximated the
time on the coasting voyage, but I was ignorant of the success, if
any, except in Auckland, the newspapers of which contained a general
statement that the eggs distributed by Mr. Firth had hatched out. I
trust this information will be supplied by return mail. It may not be
too late for Professor Baird’s report, and will complete my otherwise
imperfect one.

I observe by the London Times, that Sir Julius Vogel sent out a con-
signment of salmon ova from England, per steamer Chimborazo, via
Melbourne.

The result of this experiment will be of great interest to the United
States Fish Commission, and to the California State Fish Commission,
to both of which New Zealand is under great and lasting obligations.

I would, therefore, esteem it a favor if you would advise me, in due
course, of the success had in introducing British salmon, and the rela-
tive cost of the two sources of acclimatization.

As the Sacramento salmon may now be said to be introduced perma-
nently into New Zealand, details regarding its habits, &e., will be inter-
esting and of value to the colony. I therefore append extracts from the
biennial report of the California fisheries commissioners, presented.to
the State legislature recently, bearing upon the point. It will be seen
that it possesses many special advantages over the British salmon, and
for commercial and food purposes is decidedly superior. On economic
grounds alone, the acclimatization of this excellent food fish is an event
of very great importance. I likewise extract the passages relating to
whitefish and catfish (the latter introduced, I understand, by Mr. Thomas
Russel, C. M. G).

I have, &ec.,
R. J. CREIGHTON.

[Inclosure in No. 34.]

Extract from Biennial Report of the California State Fisheries Commis-
sioners, 1876777,

SALMON (Salmo quinnat).

1. Before the discovery of the gold mines in California, nearly all-of
the tributaries of the Sacramento and San Joaquin Rivers were the spawn-
ing beds of the salmon. Soon after mining commenced the sediment
deposited by gold washing covered the gravel bottoms of the streams.
The fish found no proper place on which to deposit its eggs, and after
three or four years became extinct in those tributaries. The instincet of
the fish leads it to return from the ocean to the stream in which it was
born for the purposes of reproduction. If this place, for any reason, is
rendered unfit, it will not seek a new and appropriate place. In 1850
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the salmon resorted in vast numbers to the Feather, Yuba, American,
Mokolumne, and Tuolumne Rivers for purposes of spawning, and many
places, such as Salmon Falls, on the American, were named from the
abundance of these fish. On the Yuba River, aslate as 1853, the miners
obtained a large supply-of food from this source. At the present time
no salmon enter these streams. It would be safe to estimate that one-
half the streams in this State to which salmon formerly resorted for
spawning, have, for this purpose, been destroyed by mining. As min-
ing is the more important industry, of course, for this evil there is no
remedy other than by artificial means to increase the supply in those
tributaries that are still the resort of these fish. The principal spawning
grounds remaining are the McCloud, Klamath, Little Sacramento, and
Pit Rivers in the northern part of the State, and the San Joaquin and
Merced in the southern. The short streams entering into the ocean
from the coast range of meuntains from Point Coneception, in latitude
340 20/ north to the boundary of Oregon, are also spawning grounds for
salmon. The fish of the coast streams deposit their eggs in January
and February, during the winter rains, when the streams are full, while
the salmon of the tributaries of the Sacramento and San Joaquin spawn
in August and September, when the water is at its lowest stage. The
salmon of the short coast rivers do not average as large as the Sacra-
mento salmon, but they are probably the same fish, with habits modified
to suit the streams to which they resort.

2. The Salmo quinnat readily adapts itself to alifein fresh water, and re-
produces its kind where it has no opportunity to goto the ocean. When
the dams were constructed on the small streams that go to make the
reservoirs of San Andreas and Pillarcitos—which supply the city of San
Francisco with water—as also when the dam was constructed on the
San Leandro, to supply the city of Oakland, the young of the salmon
that had spawned the year previous to the erection of these dams re-
mained in the reservoirs and grew to weigh, frequently, as much as ten
pounds; these reproduced until the reservoirs have been stocked. As
the supply of fish increased the quantities of food lessened, so that the
salmon have gradually decreased in weight until now, after nine years,
they do not average more than two pounds. From the fact that, when
food was in abundance, they grew to weigh from eight to twelve pounds,
and that, as they increased in numbers, they averaged less in size, but
still continued to spawn and produce young fish, it would seem that the
Sacramento salmon may be successfully introduced into large lakes in
the interior of the continent, where, in consequence of dams or other
obstructions, they would be prevented from reaching the ocean. The
history of this fish in these small reservoirs shows that all that is requi-
site for their successful increase is the abundant supply of food, to be
fourd in large bodies of fresh water. Salmon, fully mature, weighing
two pounds, and filled with ripe eggs, were taken, in September, 1877,
in the waters of San Leandro reservoir. These fish were hatched in the
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stream which supplies the reservoir, and by no possibility have ever
been to the ocean. The San Leandro is a coast stream, not exceeding
fifteen miles in length, and empties into the Bay of San Francisco. It
contains water in the winter and spring, at which time, before the reser-
voir was constructed, the salmon sought its sources for the purpose of
spawning. There was never sufficient water in the months of August
or September to permit the fish to reach their spawning grounds. After
the construction of the reservoir, large numbers of the salmon that came
in from the ocean in January and February were caught at the foot of
the dam and transported alive and placed in the reservoir above. The
deseendents of these fish thus detained in fresh water and not permitted
to go to the ocean, have so far modified the habits of their ancestors
that they now spawn in September, instead of in January and February.
Inasmuch as these fish spawn in the McCloud, in the headwaters of the
Sacramento, and at the sources of the San Joaquin, in the Sierra Nevada,
in September, and in short coast range rivers in January and February,
and as, when changed to other waters, their eggs ripen at a time when
the conditions of their new homes are most favorable for reproduction,
they show a plastic adaptability, looking to their future distribution, of
much practical, as well as scientific, importance.

3. The statistics hereafter given of the temperature of the water
through which the Sacramento and San Joaquin salmon pass to reach
their spawning grounds, show that they swim for hundreds of miles
through the second hottest valley in the United States, during the
hottest portion of the year, where the mean temperature of the air is
920 Fahr., and of the water 75°. These statistics have been obtained
from the record kept by the Central Pacific Railroad Company, and are
for the months of August and September of the years 1875-'76-’77. They
are of importance as showing that the Sacramento salmon will enter rivers
for spawning purposes where the water is so warm that the eastern
salmon (Salmo salar), if it were to meet it, would turn back to the ocean.
They are also of importance as illustrating the probability that there
are many streams on the Atlantic coast, from the Potomac to the Rio
Grande, into which this fish could be successfully introduced.

4. Mr. Livingston Stone, deputy United States fish commissioner,
in charge of the government hatching establishment on the MecCloud
River, reports officially that in his opinion, all of the salmon of that
river die after depositing their spawn. This is possibly true ; but it does
not account for the fact that in the spawning season the McCloud con-
tains grilse and fish evidently three, four, and five years old, unless
we are to imagine that some salmon, after being hatched and going to
the ocean, remain there two, three, or more years without returning to
the parent stream for purposes of spawning. Beyond doubt the salmon
that spawn in the coast streams go back to the ocean, as they are fre-
quently taken in the lagoons at the mouths of these rivers on their
return. Somewhere on the tributaries of the Sacramento or San Joaquin,
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fish never spawn but once. I have a theory of the salmon of this river.
It may not be scientific, but it is mine, and I can give reasons for it.
It is this: The female salmon seldom or never spawns but once. The
exceptions to the rule, if any, are few, and the second product of these
exceptions is found in a salmon differing slightly from the mass of fish
found in the river. A goodly, though not the larger, part of the male
salmon that have assisted in reproduction return to the ocean, and
‘live long and grow broad, and return to the river many times. On
their return these fish constitute that class far above the average size.
They reach 30, 40, 50, and even a greater number of pounds in weight,
while the average weight for which our meshes are sized is from 16 to
20 pounds. The female spawn is not ripe for delivery, nor the male fish
sufficiently mature for milting, until they have made repeated trips be-
tween the ocean and the river. The yearly broods return periodically
and in regular cycles; the youngest fishes arrive earliest in the season,
which begins about the 1st of November, and do not penetrate far the
{irst time. 1In the order of their birth, the other broods arrive and return
to the sea until in August and September, the great seed run, consist-
ing of mature fish, always on time, always urgent in their movements
and purposes, passes up to the headwaters. Salmon of different ages
are always coming in and going out to sea. The older the fish the
longer his stay in fresh water. The younger the fish (after he once
leaves for the ocean) the more of flirting about the bays and brackish
water near the mouths of the river, with short excursions up the river.
The foregoing is the outline of a theory, though it is derived from, and
apparently justified by, known truths in the history of the Sacramento
salmon during the last twenty years. I believe it to be correct; that is
to say, that in any year representatives of the brood of any other year
not yet extinct enter the river, and that not one-fifth of the fish that
enter the river in any given year go to the headwaters that year, but
that more than four-fifths return to the ocean, and, consequently, that
of all the fish that come into the river each year, but one-fifth go to the
headwaters for purposes of reproduction.”

6. The habits of the Sacramento salmon, while on their spawning
grounds in the McCloud River, have been closely observed by Deputy
United States Fish Commissioner Livingston Stone, and the result of
his investigations has been published by Congress in the report of the
United States Fish Commissioner, Spencer I'. Baird. But little is known
of their habits while in the ocean. They probably feed on shoals not
many miles from the shore. They are occasionally taken in the nets of
fishermen in the ocean not far from Golden Gate. Many grilse, and a
few mature fish, make their appearance in the Bay of San Francisco
in December, and remain several weeks feeding upon smelts and other
small fish. During this period thousands are taken with hook and
bait on lines from the Qakland pier and other wharves. Many more
are also taken in the nets of fishermen. After leaving the salt water
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of the bay, they go to the brackish waters, where the currents of the
Sacramento and San Joaquin meet the tide from the ocean. After
entering the fresh water of the river they cease to feed. No food has
ever been found in all the tens of thousands caught in the Sacra-
mento. As it is of importance to obtain a knowledge of the habits
of the salmon while it remains at the mouths of the rivers, playing back
and forth between brackish and fresh water, before it makes its long and
perilous journey to the head of the stream, we select from our corre-

spondence extracts from a letter from Mr. Samuel N. Norton, of Rio
Vista. Mr. Norton is a practical fisherman of many y ears’ experience,
and the record of his close observation is of much value. He says: “I
will give you a synopsis of one year’s trip with the salmon, showing the
general habits of the fish in all years while remaining in or passing
through, that part of the Sacramento River lying between its mouths
and the point where the Feather River empties into it. For this pur-
pose the Georgian Slough, the Three-mile Slough around the head of
Sherman Island,.the San Joaquin River between these sloughs and the
bay, and the Montezuma Slough leading into the northern arm of Suisun
Bay from the Sacramento River, are considered as mouths of the river,
with like functions and processes as the main trunk of the river. In-
deed, some of the best fishing ground, at certain seasons, is found in
the Montezuma, Three-mile, and San Joaquin. To commence with an
anachronism, the spring run begins in the fall! In November and De-
cember a very few small (as fishermen use the word—say twelve or
fourteen pounds each) bright salmon appear in the river, and if no rains
oceur, or only slight rains, an increase in their numbers is noticed, yet
they are always very scarce in those months. There are never enough
to half supply the local demand of the San Francisco and other home
markets. At first,in November, we pick up occasionally on their return,
the last dregs of the old seed run which occurred during August and
September. These are usually male fish, very dark, ill-conditioned,
lank-jawed, disconsolate looking fellows, who through misfortune, in-
competency, or other cause-——to me not more than presumable—seemed to
have failed in their mission up the river, or to have fallen into disgrace.
The last of these soon disappear. The bright ones are the avant cou-
riers of the great spring run, which thus, as I said, begins in the fall.
‘With the first heavy rains the fish that have penetrated the river recede,
or,as we say, back down before the thick muddy stream, retreat to tide-

water in the bays, and remain there reconnoitering and waiting a steady
river current. Now is the time for good fishing in the bay and Just in
the mouths of the river. The fish are not very plentiful, but none being
caught within the river proper, there is a great demand and great price
against a small area of fishing ground, where all that had before pene-
trated the river are now concentrated. When the river becomes steady,
that is, neither rising nor falling, the fish start up again, no matter how
high the water may be, and by the varying moods of the river in sudden
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rise or fall, is the spring run mainly governed. Sudden rise or fall alike
will check them. Thus it often happens that for many weeks the fish
will be taken in numbers at Benicia and Collinsville, in smaller numbers
at Rio Vista, and none at all farther up. Again, there have been sea-
sons when a steady run commenced in the early part of January, and
by an almost uniform rate of increase reached its culmination in May.
But this is exceptional. The spring run may be stated as commencing
in November and ending in July, and having its greatest strength in
May. Under the most favorable conditions the months of November
and December might be classed ¢very scarce;’ January and February,
¢scarce;’ March, ‘not scarce;’ April ‘plenty;” May, ¢ very plenty;’
June, ‘not scarce;’ July, ‘scarce’ Under unfavorable conditions,
November, December, January, and February would have almost none
at all; March, ‘scarce;’ April, ‘not scarce;’ May, ¢plenty;’ June,
‘scarce;’ July, ‘almost none at all’ In defining the terms here
adopted, let them be applied to the product of the labor of
two men with their boat and net per day: ‘Almost none at all,
would mean two fish per week; ¢ very scarce,’ two fish per day; ¢ scarce,’
six fish per day ; ¢ not scarce,’ eighteen per day ; ¢plenty,” thirty-six per
day; ¢very plenty, seventy-two per day.” There are times in the height
of the run when a greater number than is here named might be caught
with ease; but these are exceptional. In the great run three years ago,
three hundred salmon per day might be caught with ease; but in no
other year, since the Anglo-American occupation, has there been such
arun. It mustnotbe understood that salmon can be caught at all times
by fishing for them, even in the most limited numbers above stated.
There are times when one could not be caught in a month, if life were
at stake upon it. I only intend to give a- fair idea of the average
business. You will readily deduce from it that there are not more than
two months, during the spring run, when fish can be caught in excess
of the demand for home consumption. After the subsidence of the
spring run, in July, they are often found in great numbers near the con-
fluence of the Feather River with the Sacramento. They have a taste
for variety, it would seem, and the marked difference between the cool,
muddy water of the former, and the warmer, limpid, and clear stream
of the latter, affords them great satisfaction. During the first half of
August, the mature seed fish start for the spawning grounds. All
along the line, from the ocean to the most advanced posts along the
river, the word (if fishes have words—if not, then wag) is onward and
upward. They are on business, and on time; they do not shy much,
nor stop for trifles; they rush at a drifting gill-net determined to do or
die, and, of course, generally die if the net is sound. The run of August
and September, I have before described. As for the few belated fellows
that are about in October, they might as well be caught as not—and so,
my year is out.”

7. At the time our last report was made, Mr. Charles Crocker had
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requested us to cause to be hatched, at his expense, and placed in
streams that do not reach the ocean, a half million of Sacramento salmon.
One-half of these we determined to put in Kern River, which empties
into Buena Vista and Tulare Lakes, and the other half in the Truckee
River, which empties into Pyramid Lake, in the State of Nevada. The
quarter of a million of eggs sent to Kern River, where their hatching
was to be completed, unfortunately were lost. At the'point of the river
selected for hatching the water contains too much alkali, it is supposed,
and all the eggs died within twenty-four hours from the time they were
placed in the hatching troughs. The other quarter of a million, sent to
the Truckee, were successfully hatched out and turned into that stream,
They will go to Pyramid Lake the present season. They should return
during the summer of 1878, and we are confident they will be taken in
the Truckee weighing five or six pounds. Pyramid Lake is a body of
water forty miles-long, and averaging ten miles in width, and has no
outlet. It contains an abundance of food. This experiment will dem-
onstrate how large the Sacramento salmon will grow, with plenty of
food, when confined entirely to fresh water.

8. Since the organization of the commission, we have caused to be
hatched and placed in the streams of this State 8,350,000 young salmon.
These include 1,000,000 paid for in 1875, and presented by Ex-Governor
Leland Stanford. As the salmon is our most important food-fish, we
deemed it of the most importance to keep up the supply. T'he numbers
of fishermen are yearly increasing, as are also the numbers of persons
who are consuming the fish. As railroad facilities are increased, and
reach new points, the market becomes extended. The sea-lions and
seals at the outlet of the bay, being preserved and protected by law, are
also increasing. They now number thousands, and as each requires
from ten to thirty pounds of fish daily, it was a serious question whether
we could keep up the supply by the addition of 2§ millions artificially
hatched each year. Since our last report, a salmon “cannery” has been
established on the Sacramento, at Collinsville, and another opposite the
city of Sacramento. This Collinsville canning establishment reports as
having canned this year 8,542 cases, of four dozen cans in a case, equiva-
lent to 34,168 fish, weighing 546,688 pounds.

Under the enlightened superintendence of Prof. Spencer F. Baird,
United States IFish Commissioner, the Sacramento salmon is being widely
distributed to streams throughout the United States. The government
establishmment on the McCloud River annually hatches from six to ten
million eggs. These are distributed to all States having appropriate
waters, whose legislatures have appointed fish commissioners. From
this source the State of California has received, as a donation, a half
million fish each year since 1874. In addition, we have expended a large
part of our appropriation annually, in payment for the hatching of one
or two million young fish, which, through the kindness of Professor
Baird, have been furnished at the actual cost of hatching. The intro-
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duction of more than 8,000,000 young salmon into the headwaters of the
Sacramento, since the organization of the commission, in addition to the
natural increase, has had the effect to keep up the supply, and to reduce
the local market price of these fish. It is reported that the ¢ cannery”
at Collinsville has purchased all the salmon itcould consume during the
past season at from 25 to 40 eents each.

9. Over-fishing, the absence of any close season, and no effort at arti-
ficial increase, has at last had an effect on the salmon of the Columbia
River, in Oregon, and complaint is made that this river, once thought
inexhaustible, has begun to fail in its accustomed supply. This decrease
has been so marked during the season, that the ¢ canners” have been
compelled to pay from 30 to 50 cents each for salmon. In the absence
of legislation, the canning companies on this river have subscribed
$20,000, which has been placed under the control of Mr. Livingston
Stone, deputy United States Fish Commissioner, to be expended in ar-
tificial hatching, and restocking that stream. Fortunately, intelligent
legislation in California made provision for continuing the supply of fish

.in the Sacramento before there was any marked decrease by over-fish-
ing. It is not disputed that the salmon were more nuwmerous in the
Sacramento before their spawning grounds on the American, Yuba,
Feather, and other rivers had been destroyed by mining. After the fish
were destroyed in these tributaries, the supply of the State had to come
from the othier tributaries of the Sacramento and San Joaquin, on which
there was no mining, and these latter streams furnished the normal sup-
ply. DBefore these became exhausted, the natural increase was supple-
mented by artificial hatching.

10. In this connection a fact, of much practical as well as scientific
importance, may be stated as showing the advantages in numbers to
be obtained by artificial hatching in comparison with the increase by
natural methods. In 1876, Mr. Myron Green, foreman for Mr. Living-
ston Stone, United States deputy fish commissioner, at the McCloud
River, having observed in the river a favorite gravel bed where many
salmon were depositing their eggs, carefully dug up the gravel and
several thousand eggs. \He separated the eggs from the gravel, and
placed the former, after counting them, in the hatching-boxes. After
twenty-four hours, he found large numbers of these eggs turning white,
showing that the milt had failed to come in contaet with the eggs. After
throwing out all the eggs not found to be fecund, there were left 8 per
cent. of the whole number gathered, which were found to be fertile.
When the eggs and milt are artificially brought in contact out of the
water, it would be carelessness or inexperience that would prevent 95
per cent. of the eggs from being fertilized.

11. The following tables will show the number and weight of salmon
transported on the railroads and steamboats from the Sacramento and
San Joaquin Rivers to the cities of San Francisco and Stockton, from
points on the river below the cities of Sacramento and Stockton, from
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1st November, 1874, to 1st Aungust, 1876 ; and from 1st November, 1876,
to 1st August, 1877. They do not include the catch of the fisheries at
Tehama or near the mouth of the Feather River, nor do they include the
fish taken on the upper waters of the Sacramento and San Joaquin, nor
the salmon brought to market by fishermen in their own boats; there-
fore, to the totals should be added, at least, 25 per cent., to show an
approximation of the actual catch.

12. In our last report, after adding 25 per cent. to the statements of
the catch which we obtained, we showed the total weight as transported
from the same places, from 1st November, 1874, to 1st August, 1875,
to be 5,098,781 pounds. Adding the same percentage to the totals in
the above tables, and they show the catch from 1st November, 1875, to
1st August, 1876, to be 5,311,423 pounds; and from 1st November, 1876,
to 1st August, 1877, 6,493,563 pounds.

13. This shows a gain of more than a million pounds in the legal
catch over any year since the organization of the commission, and may
be ascribed to the fact that our waters are now beginning to feel tiie
beneficial effects of the millions of salmon hatched artificially and turned «
into the headwaters. We have no means of ascertaining the weight of
fish taken out of season, but estimate that between 1st August and 1st
November of this year, not less than 2,000,000 pounds were taken in
defiance of law.

CLOSE SEASON FOR SALMON.

14. We are informed that a determined effot will be made to induce
the legislature to alter the time of the close season, so that fishing for
salmon may be permitted in August and September, and that the close
season may be changed from these months to July. With this object
in view, it is reported that the proprietors of the present ¢ canneries,”
and capitalists, who have in contemplation the construction of other
‘ canneries,” have been obtaining the evidence of fishermen, to present
to the legislature to show that July is the proper month when fishing
should not be permitted.

. 15. As we have shown, in July the spring run of fish has about
ceased and the fall run but commencing. It is one of the months when
fish are most scarce. To permit unlimited fishing during all the months
in the year except July, would have the effect of exhausting our rivers
of salmon within ten years. It is a simple proposition that if some of
the ripe fish are not permitted to reach their spawning-grounds, they
cannot reproduce naturally, neither can the United States nor the State
obtain eggs from which to restock the river by artificial hatching. One
of the fishermen who was approached with the object of obtaining his
testimony in favor of a change to July, wrote to the commissioners, 30th
September, as follows: ¢ The close season should never, on any possible
pretense or persuasion, be pressed outside the months of August and
September to give opportunity for fishing in those months. Right there
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is the life of the matter. The regularity, multitudes, and urgency of the
seed run, the consequent ease and certainty of the catch, the fine
weather for work, all present a weighty temptation to both catcher and
canner.” The object of a close season is, that some of the fish may be
permitted to reach the headwaters to spawn. If they are not allowed
to do so the race will soon be extinet. Cupidity and desire for imme-
diate profit should not be permitted to influence legislation with the ul-
timate result of the extinction of the last fish. The interest of the pub-
lic is that the fish be continued in the river. A change in the law that
will omit August and September from the close season cannot but result
in material and permanent injury.

TEMPERATURE OF AIR AND WATER.

16. The following statistics will be found of much importance. They
exhibit the temperature of the water and air at two stations, each on
the Sacramento and San Joaquin Rivers, taken for three years during
the months the great army of salmon are passing up to their spawning-
grounds. They will show conclusively that the Sacramento salmon lives
for weeks, if not months, in water much warmer than any other fish of
the same family. They also show the strong probability that these fish
may be successfully introduced into rivers in still lower latitudes than
those of which they are native—without doubt into the waters that flow
into the Gulf of Mexico, and with many prospects of success into the
rivers of Europe emptying into the Mediterranean.
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ILLEGAL FISHING.

17. There is a prevalent opinion throughout the States that it is the
especial duty of the fish commissioners to act as local police in each
neighborhood and prevent violations of the law in relation to fishing
during the close season. Much time is consumed in answering questions
on this subject and informing correspondents by letter that it is the duty
of every citizen to see that the law is obeyed. We believe the law which
prohibits the catching or having in possession salmon from 1st August
to 1st November has been more extensively violated during the present
year than ever before. Tt is true the fish are not sold openly in the city
markets, but we are informed that the fishermen have erected salting
establishments and smoke-houses in various by-places in the sloughs
between the Sacramento and San Joaquin, where the work of salting
and smoking has been prosecuted more extensively than in any previous
year, We learned that the canning establishment of Messrs. Emersen
Corville & Co., at Collinsville, only made a pretense of ceasing work on
the 1st of August, and that they secreily persisted in violating the law.
We caused them to be arrested and fined, upon which they quit work
and promised hereafter to obey the law. The canning establishment
near Sacramento was also reported as at work during the close season.
The proprietors have been indicted by the grand jury of Sacramento, and
will be fined, if found guilty, during the next term of court. It is well
known that salmon, during the spawning season, are unfit for food. The
fish canned, salted, or smoked at this period, if consumed or sold, will
have the effect of giving the Sacramento salmon a bad reputation in the
market. Ior this reason the ‘“canners” on the Columbia River cease
work on the 1st of August in their own interest and without any re-
quirement of law. It is useless for the State to hatch fish and turn them
into the river if there is no time in the year when they are permitted to
reach their spawning grounds for purposes of reproduction. It would
seem that when the State expends money in filling the river with valua-
ble fish for the benefit of the public, and especially for the benefit of fish-
ermen, that there should be sufficient intelligence and public spirit
among local officers and the fishermen themselves to see the law obeyed
and give the fish an opportunity to keep up the supply. If the commis-
sioners are to expend the appropriation in prosecuting violations of the
law, there will be no money to pay for the hatching of additional fish.
Many of the fishermen acknowledge the justice and ultilnate benefit of
an observance of the law and obey it, but very properly complain that
their work ceases, while those who violate it reap a greater bencfit.

18. The following extracts from a letter received by the commissioners
from a fisherman who has followed the business of catching salmon on
the Sacramento and San Joaquin for the San Francisco market during
twenty years will illustrate that, at least, the more intelligent and
thoughtful of these men acknowledge the necessity of an observance of
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the law. His letter also gives facts of importance as to the habits of
the Sacramento salmon. Writing from Rio Vista, August 17, 1877, he
says: “I understand the ¢cannery’ has shut down, but the greed for
salmon is so great I would not trust them without watching. As to the
fishermen, they will be salting them all along the banks of the Sacra-
mento and Lower San Joaquin (as far up as the mouth of the Moke-
lumne) unless special means are taken to prevent it. The Three-mile
Slough, leading from one river to the other, around the head of Sherman
Island, is also fine fishing ground, and more retired from public obser-
vation than any other. Many of the fishermen started off with their
tanks, &c., the very day the ‘cannery’ was reported to have stopped.
Many of them are energetic, restless men, and the idea of doing some-
thing sly or contrary to law gives zest to their labor. Right here, where
I write, a few boards have been thrown up shed-fashion by a party I
need not now name. You may well believe salted salmon will be under
it if some stranger does not prevent it. You may rest assured that the
people who reside here will not be known as the initial instruments in
punishing any one for the violation of the salmon laws, although there
are many who feel it ought to be respected. No doubt public feeling
and practice will occupy about the same status at Collinsville and wher-
ever salmon fishing is a business. As I wrote to you the other day, now
(August) is the time to protect the salmon. In review of long experi-
ence and observation I opine that of all the salmon passing in the
months of August, September, and October, more than 90 per cent. pass
between August 10 and October 1. The seed run is always on time, not
being like the spring run, accelerated or retarded by the different moods
of the river, caused by the winter and spring rains. If, during the last-
named period (August 10 to October 1) the law was rigidly enforced,
you would find seed enough for home use and a good part of all creation
besides. Indeed, I think that one month out of the thickest of them,
say August 20 to September 20, would be quite sufficient, and therein I
differ with you in opinion, no doubt. But you have not, perhaps, ob-
served in person, as I have, the multitudes and urgency of the run at
that time; and this is almost uniform-—it has not varied in time ten days
in twenty years. Now, during the period of four or six weeks, the
State, in view of the magnitude of the producing interest involved, ought
surely to provide, beyond peradventure, for the enforcement of the law.
The statute names the taking or possession of salmon a crime, but in
the public mind this crime is only an illegal act. You cannot force
sentiment by act of the legislature. The absence of sentiment excuses
the citizens’ apathy, and between ignorance and cupidity the salmon
will suffer unless special agents of the State do for the public what the
public have not yet quite learned they ought to do for themselves.
Strangers are the best agents for this business. Citizens living in a
fishing neighborhood do not feel like subjecting themselves to the enmity
and revenge of a rough class by complaint. And, again, in this salting
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business, the criminal acts are beyond observation, except by express
intention, as the fish are caught chiefly in the night, and the salteries
are usually situated away from public highways and thoroughfares.”

19. We have expended a part of the appropriation in prosecuting of-
fenders against the law, but the field is so large and the profit so great
that but little good has been accomplished. The more fish hatched and
placed in the river the more numerous the fishermen, and the greater,
apparently, the desire to make a profit from a violation of the law. As
has been stated, unless the fish are allowed, in their season, to reach
their spawning grounds, the rivers will be exhausted. Until the fisher-
men realize that the object of the law in creating a close season is the
perpetuation and increase of the numbers of fish the law will continue
to be violated. We see no remedy at present except, hereafter, to de-
vote a larger portion of the appropriation in preventing illegal fishing
and in prosecuting offenders against the law., This will require the use
of a part of the appropriation which should be devoted to increasing the
number of fish placed in the river. If it is expected that the commis-
sion shall employ special means to enforce an observance of the law, and
also employ attorneys to prosecute offenders, it is necessary that the ap-
propriation should be increased. It is not now sufficient for these pur-
poses, and also for the hatching of any large quantity of salmon with
which to keep pace with the increased fishing and the increasing num-
bers of sea lions. We have consulted with many of the fishermen, and
they admit that the law creating a close season should be obeyed, pro-
vided all be made to obey it. It is but proper to say, however, that
they at the same time urge that the close season for salmon (August 1
to November 1) is too long a period. In correspondence with one of
these men, who has made a business of fishing for salmon on the Sacra-
mento and San Joaquin for many years past, as to the necessity for an

- observance of the law, he says: “I do not wish to be known as urging

the enforcement of the law, or as a special informer against any party
who has violated it. My reasons for this reservation affect alike my own
peace and safety and that of many persons whom I know have no worse
intention than to earn a living and obey the law, provided that others
less honest are prevented from violating it with impunity. Your idea
of a patrol boat, or boats with officers, is the correct one, and I firmly
believe that if by this or other meauns the prohibition were strictly main-
tained from Benicia upward, wherever there are practical fishing grounds, -
during the period of one month at the right time, that the perpetuation
of salmon in our rivers would be abundantly secured. Between the 10th
of August and 1st of October more than 90 per cent. of the seed run
passes, and has not failed to pass during twenty years of my observa-
tion. If the whole of the seed run is not wanted for seed, they ought
not to be so used, for the fish is just as'good food then as at any other
time, only the wastage is something more, the spawn being larger. On
the Columbia River I understand that the fall run is almost or quite
ST F
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worthless. Not so on the Sacramento. Well, we may be proud of our
river; it is the paradise of the salmon, and they seem determined to
resist the devils—who also seem determined to drive them out—better
than could be expected; but they will need help in the future. The
nets for taking them are being multiplied and improved. The fishing
grounds are better known than formerly. Such obstructions as snags
in the river bottom are less common—inany ot them having been broken
off or taken up by the nets and put out of the way, or covered by sedi-
ment, so that a wider and longer sweep may be taken by the drifting
net. Altogether, the salmon is sure to be exterminated, fight he ever
80 persistently, unless we help him. Surely the State can afford to guard
him effectually one month in the year. The cupidity of the fish specu-
lator, who only cares for the greatest number of cases he can pack and
ship, should not be allowed to influence the statement of that time. Let
it be somewhere between the 10th of August and the 1st of October.
By the way, it seems to me that at the extreme upper waters, on the
spawning grounds, the fish should be protected during their entire stay,
excepting as needed solely for the purpose of artificial hatching. But
of this you are a better judge than I can be.”

20. While not agreeing with this intelligent fisherman as to the pro-
priety of shortening the close season, we fully concur as to the absolute
necessity of a patrol to prevent unlawful fishing while the salmon are
passing up to their spawning grounds. We also concur in his sugges-
tion that the salmon should be protected on their breeding beds. The
most important spawning ground left in this State is the Mc¢Cloud River,
in Shasta County. Its banks are mainly composed of lava and lime-
stone, and, so far as known, they contain no mines. By some inadvert-
ence or intentional manipulation, this county was exempted from the
law creating a close season for salmon, and the fish are persistently taken
in this county for market while in the act of reproduction on their.
spawning beds. We respectfully urge that Shasta County be reincor-
porated in the law, and that no salmon be allowed to be taken there
during the close season except for purposes of artiticial propagation.

21. The Chinese and others continue to use nets of a mesh much finer
than is allowed by law, and the young of all kinds of salt-water fish that
spawn in the bays and estuaries are persistently caught, dried, and
shipped to China. The records of the custom-house show that there

* were shipped to China, from San I‘rancisco, during the year ending 1st

July, 1877, dried fish and dried shell-fish valued at $293,971.

22. We have caused several arrests to be made for violations of this
law, but it is impossible for the commissioners to act as local police on
all parts of the bay and rivers, and we see no remedy except in increas-
ing the penalties for violations of the law, involving even, if necessary,
the destruction of the nets, when used out of season. Uuless in some
way the wise provisions of the statute are compelled to be observed, we
can see no reason why our present abundance of fish will not decrease,
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to those of Lakes Michigan, Huron, and Superior, in which they are
indigenous. These fish live upon small crustacea, found on the rocky
and gravel bottoms of lakes. They grow to weigh an average of one
and a half pounds, and constitute the most important food-fish of the
people living near the great lakes. DProfessor Baird, in his report to
Congress, says: “TFew fishes of North America will better repay efforts
for their multiplication.” We are promised a further supply of eggs
during the present winter, and shall continue receiving eggs, and hatch-
ing and distributing these fish to all the mountain lakes that are acces-
sible during the winter months.

CATFISH (Pimelodus cattus).

25. The seventy-four Schuylkill catfish imported in 1874, and placed
in lakes near Sacramento, have increased to a vast extent. They already
furnish an important addition to the fish food supply of the city of Sac-
" ramento and vicinity. From the increase we have distributed 8,400 to
appropriate waters, in the counties of Napa, Monterey, Los Angeles,
Fresno, Tulare, Santa Cruz, Shasta, Solano, Alameda, San Diego, Yole,
Santa Barbara, and Siskiyou. These, should they thrive and increase
as they have in Sacramento, will furnish an abundance of valuable food
. in the warm waters of the lakes and sloughs of the interior, and replace
the bony and woirthless chubs and suckers that now inhabit these places.
It may be proper to call attention to the fact that these fish have be-
come so0 numerous in the lakes near Sacramento that they can now be
obtained in any quantity for stocking other appropriate waters in any
part of the State.

No. 35.

Dr. Hector to Professor Baird (April 27, 1878).
[See page 351.]

No. 36,

Myr. R. J. Creighton to the Hon. the Colonial Secretary.

SAN FrANcisco, CAL., April 15, 1878,

S1r: I have received the inclosed letter from Mr. Clark, and in reply
explained that the Government of New Zealand had not put me in funds
to meet the payment of $500, but that I had forwarded his claim and
a reply could not possibly be expected before the incoming mail arrived.
I trust this matter will have been attended to. I regrettolearn through
the newspapers that the last shipment of whitefish failed. I think it
was unfortunate that an attempt was not made to hateh them out in
Auckland. In all probability sufficient would have been saved to stock
the lakes. All experts here declare that the eggs should be hatched out
where the ship first touches. The young fish can be fed on blood and

~q
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taken anywhere over the country. 1tis a mistake to suppose that white-
fish will not thrive in Taupo or Waikare. They are thriving in Lake
Tulare, Southern California, the water of which is at least of as high a
temperature as either of the Auckland lakes; and they thrive at San
Leandro, Alameda County, which is quite as warm as the central heat
of the North Island. There should be no local jealousy or feeling in a
great national enterprise like acclimatizing food-fish, and I cannot divest
myself of the idea that the order of the government for the distribution
of eggs after such a perilous journey was given with the view ot concil-
iating local opinions. Doubtless it would be very agreeable for gentle-
men in every important section of the country to have an opportunity
of hatching out these fish, and watching over them until their waters
had been fairly stocked, but the risk of failure is too great. The accli-
matization ot whitefish is still a difficult problem. Their acclimzatiation
in New Zealand would be a feat, apart from its economic results, of which
the country might well be proud.

Should the government resolve upon testing the experiment next year,
I will take precautions against failure such as the fish-packing establish-
ments of the Union suggest.

I have, &c., ROBT. J. CREIGHTON.

The Hon. the COLONTAL SECRETARY,
Wellington, N. Z.

No. 37.
The Hon. the Colonial Secretary to Prof. S. F. Baird.

WELLINGTON, 20tk June, 1878.

SIrR: Mr. Creighton informs government that the sum of $500 is due
on account of the transshipment of whitefish ova, and the matter is also
referred to in your letter to Mr. Creighton, of January 5th, but no ac-
count has been sent'for the amount. Mr. Creighton, in his letter to the
government, states: ‘“Mr. Clark did not send any accounts; so I infer
that the $1 per thousand mentioned by Professor Baird covers the cost
of package. This may not be the case, however, and if so, $500 is due
to the tish commission in Northville.”

Under the circamstances it is desirable that the payment should be
made through you, and I beg, therefore, to inclose bill of exchange for
the amount, $390, with a voucher form, and request that you will be
good enough to pay the money and procure a receipt from the person
to whom the money is due, as it is not clear if “ Mr. Clark ” and the fish
commission in Northville are one and the same.

Apologizing for having to trouble you in this matter,

I have, &c., G. S. WHITMORE.
. Prof. SPENCER I'. BAIRD,
Washington, D. C., U. 8.



902 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
No. 38.
The Under Colonial Secretary to R. J. Creighton, esq., San Francisco.

WELLINGTON, 20th June, 1878.

S1r: I have the honor, by direction of the colonial secretary, to ac-
knowledge the receipt of your letter of the 15th April, in which you
inclose one from Mr. F. N, Clark, of Northville, and ask that a sumn of
$500 may be remitted to that gentleman.

As you name no one in your letter, and as it is not clear on what ac-
count and for what service the $300 is claimed, the government have, in
order to avoid any possible mistake, remitted the money to Professor
Baird in a letter, a copy of which is inclosed for your information. =«

I have, &ec.,
’ G. S. COOPER.

No. 39.
Mr. J. C. Firth to the Hon. the Colonial Secretary.

AUCKLAND, Tth June, 1878.

Sik: Referring to your letter of 11th October, 1877, asking me to un-
dertake the transshipment of half a million salmon ova, expected by
the next San Francisco majl steamer from Professor Baird, of the United
States Fish Commission, and authorizing me to incur the necessary ex-
penditure to insure the success of the importation, and having now
received final accounts, I have the honor to inform you that the total
expenditure incurred in this behalf has amounted to the sum of £195
17s., minus £22 5s., cost of sending ova to Sir Samuel Wilson =£17312s.

These charges are heavy, but I am happy tolearn from various sources
that perfect success has been obtained, which would not have been se-
cured under a less liberal expenditure,

Having taken the keenest possible interest in the great work of estab-
lishing American salmou in this ¢olony from the first, my personal serv-
ices have been most clieerfully rendered. and I beg vou will permit me
to present the above sum of £173 125, as my contribution to the good
work of introducing so valuable a food-tish in New Zealand.

I have further the honor to inform you that I have frequent reports of
the success of the experiment, young salmon in various stages being re-
ported to me as seen in nearly all the rivers in this provineial district, in
which I placed the ova or fry.

I have, &e.,
J. C. FIRTH.

The Hon. the COLONIAL SECRETARY, Wellington.
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No. 40.
The Hon. the Colonial Secretary to Mr. J. C. Firth.

COLONIAL SECRETARY’S OFFICE,
~ Wellington, 20th June, 1878.

S1r: I have the honor to acknowledge the receipt of your letter of
the 7th instant, reporting the perfect success which bas so far attended
the last importation of salmon ova from America, and informing me that
your total expenses in connection with the ova amounted to £173 12s.,
which sum you desire to present as your contribution to the good work
of introducing so valuable a food-fish into New Zealand.

.I can only again tender you my thanks on behalf of the government
for your very successful exertions in this cause, and, at the same time,
say that while they regret your refusal to allow them to reimburse you
for the expenditure you have incurred, the government feel that the col-
ony is deeply indebted to you for your generous aid in the introduction
of American salmon.

I have, &c., G. 8. WHITMORE.
J. C. FirTH, Esq., Auckland.

No. 41.

Professor Baird to Dr. Hector,

UNITED STATES COMIMISSION FISH AND FISIERIES,
Waslington, 12th June, 1878,
DEAR Dr. HECTOR. Yours of the 27th Apwil is to hand. T had been
prepared for the account of the failure of the whitefish eggs, having
been previously advised to that éttect. '
If you wish to renew ihe experiment this year, I will send Mr. Clark
| through to San Francisco in charge. ITe can then see that they are
| properly packed in the vessel.
| If you want auy more salmon eggs, let me know in time.
| I have, &e.,
| SPENCETR I. BAIRD,

. Commissioner.
Dr. Jayes IIEcCTOR,

Wellington, N. Z.
No. 42.

Extract from private letter from Mr. R. J. Creighton to the Hon. James
Macandrew.

Mr. Clark made a proposal to me, which I consider highly favorable
to the colony, and I promised to submit it, which 1 do through you. It
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is this: ¢ Heis willing, if an order be received by him for several million
whitefish eggs, jointly from the New Zealand Government and the State
fish commissioners of California and Nevada, to furnish the eggs,
carefully packed, at 65 cents per 1,000, and further, to insure their safe
delivery at San IFrancisco for shipment to the colony and deposit in our
lakes and rivers here; he would come across the continent in charge,
on receiving his traveling expenses to and fro, asking nothing whatever
for his time—this extra to be borne proportionately by the colony and
California and Nevada.” I think the proposal is an extremely liberal
one. New Zealand might procure 1,000,000 whitefish eggs in this way
for a trifling sum, under conditions which would insure the absolute suc-
cess of the experiment. I have no doubt I could arrange matters with
the fish commissioners of these States. I should state that Mr. Clark
explained that to insure success the order for the eggs should be in by
October, or early in November. The order passing through Professor
Baird, came at a time when the eggs were in a too advanced state. The
ova should have been packed at least a month earlier. As it was, the
Pacific-coast shipment all went back en route, and 1 saved our lot by
the best of good luck.

No. 43.
The Hon. the Minister for Public Works to Mr. R. J. Creighton.

Pusric WoRrks OFFICE,
Wellington, New Zealand, 17th August, 1878.

DEAR Sir: Referring to your private letter to me of 8th July, in
-which you inform me that Mr. Clark has offered to supply whitefish ova
at 65 cents per 1,000 f. o. b. at San Francisco, and that Mr. Clark un-
dertakes personally to superintend the shipment at that port provided
his actual expenses across the continent are defrayed jointly by the
State fish commissioners of California, Nevada, and this colony.

The Government of New Zealand will be glad to be a party to thig
arrangement, and will take 1,000,000 ova on these terms.

If Mr. Clark will forward his account along with the ova, the amount
will be remitted to him in due course.

Thanking you for the interest and trouble which you have taken in
this matter,

I have, &c.,
J. MACANDREW.,
R. J. CREIGHTON, Esq.,
Evening Post Office, San Francisco.
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No. 44.
Professor Baird to the Hon. the Colonial Secretary.

UNITED STATES COMMISSION FISH AND FISHERIES,
Gloucester, Mass., 29th July, 1878,

DEAR Sir: I have the honor to acknowledge the receipt of your let-
ter of the 20th of June with the accompanying check for £104 3s. 4d.,
being the amount of indebtedness to Mr. N. W. Clark for eggs of white-
tish furnished by him at my request for the use of the New Zealand
Government. The charge was for the cost of collecting and keeping in
the hatching-house one month, so as to bring forward the embryo, and
for packing and shipping; and of course the price of one dollar per
thousand was merely nominal.

I greatly regret that, after all, the eggs arrived in an unsatisfactory
condition; but, if you desire to renew the order, I think I can promise
better results.

I have sent the account to Mr. Frank N. Clark, a son of the deceased N.
W. Clark, for his signature, and on receiving it will forward it promptly
to you.

I have, &c.,
SPENCER T. BAIRD,
Commissioner.
The Hon. the COLONIAL SECRETARY,
Wellington, N. Z.

No. 45.
The Hon. the Colonial Secretary to Prof. Spencer F. Baird.

COLONIAL SECRETARY’S OFFICE,
Wellington, 21st October, 1878,

Sir: I have the honor to acknowledge the receipt of your letter of
the 29th July, and to thank you for your offer to endeavor to procure a
better result than was before obtained should this government think fit
to renew the order for whitefish ova.

An order for 1,000,000 ova had been sent to Mr. Clark through Mr.
Creighton, an old New Zealand colonist who is settled in San Francisco,
before your letter arrived, and it will, therefore, be unnecessary that
the government of this colony should avail itself of your kind offer to
send a shipment of ova this season.

I have, &e.
’ 7 G. S. WHITMORE.






XLI.—CORRESPONDENCE CONNECTED WITH THE TRANSMISSION
OF EGGS OF THE QUINNAT SALMON AND OTHER SALMONIDAE
TO EUROPEAN COUNTRIES IN 1878 AND PRIOR YEARS.

GERMANY.
H. Bartels to S. F. Baird.

IMPERIAL GERMAN COMMISSION FOR THE
CENTENNIAL EXHIBITION,
GERMAN PAVILION, CENTENNIAL GROUNDS,
Philadelphia, October 19, 1876.
Professor BAIRD,
United States Building :

"S1R: I have the honor to inform you that the Prussian minister of
the agricultural department has notified me by a cable telegram that
he accepts, with his greatest thanks, your very kind offer for sending
eggs of the Californian salmon to Prussia, and he begs you to forward
these eggs to the address of the * I'ischzucht-Anstalt, Hameln, Province
Hannover.”

I am, yours, very respectfully,
H. BARTELS.

H. Dartels to S. I. Baird.

IMPERIAL GERMAN COMMISSION FOR THE
CENTENNIAL EXHIBITION,
GERMAN PAVILION, (ENTENNIAL GROUNDS,
Philadelphia, December 23, 1876,

In reply to your valued favor of the 22d instant. I beg leave to inform
you that, about the forwarding of salmon eggs to Germany, it will be
the best you write officiaily to his excellency the Prussian minister of
the agricultural department, Dr. Friedenthal, in Berlin, who will give
the necessary information to Hameln.

For losing no time any more I have already communicated to the
minister your v'ery kind offer, so that the necessary information can be
given to the agency in Bremen for accepting and forwarding the eggs
immediately on their arrival in Bremen ; therefore it will be sufficient if
you will be kind enough as to inform the minister when you send the

eggs and by what steawer they will be shipped.
. 907
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I shall leave here next week and shall give me the honor to call on
your office in Washington, where I have business for some days.
I am, yours very respectfully,
H. BARTELS.
Prof. SPENCER F. BAIRD,

Washington, D. C.

Closing this letter I have received a letter from the minister, Excellenz
Friedenthal, who informs me that he has communicated to the magistrate
of Hameln, Hannover, your kind offer. Will you please inform the
magristat at Hameln when the salmon eggs will be shipped and by
what steamer. '

Yours, H. B.

The German Minister to S. F. Baird.

IMPERIAL GERMAN LEGATION,
Washington, 21st March, 1877.

Sir: In the letter you directed on the 6th of February last to the
minister of the agricultural department ot Prussia, you were kind
enough to offer to Dr. Friedenthal some eggs of the California salmon,
provided Congress would continue the appropriations, and that the
Prussian department would pay the cost of packing and shipment.

Dr. Friedenthal has now requested me to express to you his warmest
thanks for this kind offer, and to beg you that, if possible, 50,000 embryo-
nated eggs of the California salmon may at the proper time of this year be
forwarded to the ¢ Fischzucht-Anstalt in Hameln, Provinz Hannover.”

I beg you, sir, to be kind enough to inform me if, and when, such
transportation would be possible, and to inform me also of the expenses
aforesaid, in order to be restituted by this legation.

Accept, sir, the renewed assurances of my high consideration.

SCHLOEZER,

German Minister.
Prof. SPENCER F. BAIRD.

H. E. Rockwell to the German Minisier.

WASHINGTON, D. C., March 22, 1877,
Sir: I have the honor to acknowledge, in behalf of Professor Baird,
who is temporarily absent from the city, the receipt of your letter of the
21st, and to say that a memorandum has been made of the request con-
tained therein for 50,000 eggs of the Californian salmon.
On the return of Professor Baird you will doubtless receive a suitable
respounse to your communication.
Respectfully, H. E. ROCKWELL,
Secretary.
Baron SCHLOEZER,
German Minister, Washington, D. C.
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Fred Mather to S. F. Baird. -

STEAMER ODER, IN NORTH SEa,
October 23, 1878.

My DEAR PROFESSOR: Last evening at seven I delivered three boxes.
of eggs to the agent of the N. G. Lloyds at Southampton for Paris.
They were in perfect condition, but I regret that I did not put a caution
in each box concerning the temperature.

The eggs were down to 420, and if they plunge them into water from

150 to 200 higher it may be fatal.

I wrote a caution to Mr. Wattel by mail but fear that the eggs may
reach him first. The other eggs are in equally good order.

I telegraphed Dr. Finsch from Southampton, as per request by letter
from him received there, ¢ all good.”

Package for Southport sent with request to divide with Mr. Moore. I
repacked those in moss and don’t know condition. Also for the aqua-
rium, two Menopoma, present from Blackford; five horse-feet (all I could-
get), and three tortoises, Kmys picta and Pseudemys rugosa, all alive.

I find such good accommodations for soles in the Oder that I had a
plan to leave Bremen on the 27th and return in her to Southampton
November 5, but Dr. Finsch says that Mr. von Behr wants me to go to.
Hameln on Weser. Still I may do it if time and soles permit.

Very truly,
FRED MATHER.
Prof. S. F. BAIRD,

Washington, D. C.

‘Fred Mather to S. F. Baird.

BREMEN, GERMANY, October 24, 1878.

My DEAR PROFESSOR: I arrived at Bremerhaven at 9 a. m. and de-
livered 100,000 eggs for Holland to Mr. Garrell on telegram order from.
Mr. Heck, whom Mr. Bottemanne informed me by letter, received at
Southampton, would meet me. He will arrive at night.

Dr. Finsch and Director Haack met me. The eggs were in splendid
condition, and people have flocked to see them. To-morrow I go to
Hameln with eggs, and hope to sail for England on Saturday or Sunday
next. I have not get given up the hope of getting back in the Oder,
but will go to Cunard office, London, to see Mr. Franklyn or learn if he
is in Liverpool.

‘Will keep you advised of all movements, and if soles are not ready .
will come back in Oder without waiting, as last year’s experience in that
line was bad.

Very truly, yours,
FRED MATHER.
Prof. S. F. BAIrD,

Washington, D. C.
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Extract from the Weser Zeitung of October 25, 1878.
[Translation. ]

When we made a detailed report relative to the first transport of Cal-
ifornia Salmon eggs to Europe last year (No. 11062 and 11063, 1st and
2d November, 1877), we unfortunately could record but a partial sue-
cess: of 300,000 eggs, only 25,000 arrived in a perfect state. This
was the lot brought over in the chest constructed by Mr. Mather, and
described in last yeai’s report. The rest of the eggs, which had been
packed in moss and gauze, which Mr. Mather was not authorized to
repack after his plan, were all spoiled, as, in consequence of the heat
produced by the decay of the moss, all the eggs had been hatched. In
spite of this failure, the problem of transporting salmon eggs over great
distances has been brilliantly solved. The second transport of 250,000
California salmon eggs, which arrived to-day, in the Lloyd steamer
Oder, Captain Leist, has confirmed the views formerly expressed. The
eggs, just arrived, like last year’s, come from the United States breed-
ing establishment on the McCloud River, in California, about 200 miles
from Sacramento. They left the latter city in an ice-car of the Pacific
Railroad, September 28, and on reaching Chicago were taken in charge
by Mr. Mather, who was commissioned to escort the sending to Europe.
Mr. Mather repacked the eggs in his chests, which had been improved
since last year, and embarked on board the Oder, which, after a quick
and pleasant passage, arrived in the Weser this morning at about nine
o’clock. Mr. Mather was received by Mr. Finsch, who has repeatedly
represented the German Society of Fish-breeders, also by Mr. Haack, di-
rector of the Imperial Fishbreeding Establishment, in Hiiningen, both
congratulating Mr. Mather most sincerely and heartily npon his brili-
iant success, which was immediately announced by telegraph to the
highly-deserving president of the society, Herr von Belr-Schmol-
dow. According to the orders of the managers of the society, 45,000
eggs will be transferred to Hiiningen, to go eventually to the Rhine;
115,000 to the renowned breeding establishment of Mayor Schuster,
near I'reiburg (Baden), for the Rhine and Danube; 2,000 to Bonn and
Miinden (Hannover); 30,000 to the establishment in Hameln, for the
Weser, and 58,000 have been sent off to Berlin this evening, where they
are to be subdivided among various smaller establishments, under the
management of the well-known fish-breeder, Max von dem Borne; the
Mark, part of Silesia, Saxony, and Mecklenburg being the recipients.
Besides the eggs intended for Germany, Mr. Mather brought over 100,000
. for Holland, 100,000 for France, and 15,000 for England; all of which
arrived in an equally good condition, the loss amounting to scarcely $
per cent. ; that is no more than would be the case in breeding establish-
ments. After this suceess there is no longer a doubt that salmon eggs
can be carried just as well to Australia. The California salmon (Salmo
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quinnat) is a different species from ours, and shows its peculiarity in its
development. It has been previously remarked that the young fish,
though only just hatched, possesses much more vitality than our salmon.
It is more vigorous, lively, and voracious than ours. It is then not as-
tonishing that the Californians developed themselves very well in Hiin-
ingen, and grew with surprising rapidity. The little one-year-old fishes
which Director Haack keeps in a pond for the sake of observation and
study are already a span long, quick and lively, whose well-being in our
rivers is not to be doubted. A considerable number have been trans-
ferred to the Rhine, Danube, and Weser. The new sending will now
supply our rivers with the stranger in much greater quantities, and we
owe this to the society of fish-breeders, whose beneficent efforts deserve
a much more lively sympathy, as also to Prof. Spencer F. Baird, in
Washington, the Commissioner of Fish and Fisheriesof the United States,
who presented to the society, and consequently to Germany, this valua-
ble sending.

Deutsche Fischerei- Verein to S. F. Baird.

BERLIN, December 14, 1878,

DEAR SIR: We cannot allow our seventh circular of 1878 to cross the
Atlantic without offering our special tribute of thanks to that kind friend
in America who has enabled us to proclaim in Mr. Haack’s report (No.
11) that the introduction of Salmo quinnat into German waters and
its domestication may henceforth be considered as in a manner accom-
plished. Be pleased, therefore, to accept our renewed assurance that we
are fully alive to a sense of your unvarying and helpful courtesy. .

Mr. Mather's skill has again obtained a signal trinmph. Very few losses
occurred on the road. We may confidently hope that a few weeks hence
nearly a quarter of a million young Californian salmon will be lustily
permeating the various river highways of this country. The Danube
and its tributaries have claimed our special attention, inasmuch as they
possess no migratory salmon and seemed to wait for the arrival of one
so constituted as the quinnat.

We should hail the day, dear sir, when we might be permitted to offer
you, for the benefit of American rivers or lakes, any inhabitants of our
waters unknown beyond the ocean.

You will receive copies of a prospectus lately published for the inter-
national fishery exhibition of 1880, to which we beg to draw your very
especial attention. As we said in our November circular, when forming
the scheme of that exhibition, we reckoned chiefly upon the willingness
of America to send specimens of that gigantic progress which piscicult-
ure and other cognate matters have there achieved.
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THE NETHERLANDS.
H. Caeaux to S. F. Baird.

NETHERLANDS AMERICAN STEAM NAVIGATION COMPANY,
27 South William Street, New York, August 31, 1877,
SPENCER I. BAIRD, Esg.,
United States Commission Fish and Fisheries,
Halifax, Nova Scotia :

DEAR SIR: In reply to your esteemed favor of the 27th instant, 1 beg
to inform you that the steamers of our line are appointed to leave this
port for Rotterdam as follows: Steamship Rotterdam, September 13 ;
steamship W. A. Scholten, September 27; steamship Maas, October 11 ;
steamship P. Caland, October 25; steamship Schiedan, November 1.

There is no direct steamship communication between New York and
Amsterdam.

Thanking you for your courtesy to our government, 1 vemain, with
great respect, yours, very truly,

H. CAZAUX.

C. J. Bottemanne to S. F. Baird.

_ BERGEN-0P-ZooM, T Novemler, 1877.

DEAR Sir: Inclosed you will receive the report of the assistant di-
rector of the zoological garden at Amsterdam to me about the S. quinnat
eggs you presented to our government. Iam very sorry that it is such a
total failure. The chief of the department (finance), whom I hold my
commission under, has taken the necessary steps already, by his colleague
of the interior, to make a proper acknowledgment to the United States
Commission tor the truly magnificent donation.

Mr. Mather had telegraphed from New York the starting ; this enabled
1me to prepare in time. The 23d I wired to Southamptoen,in order to
Lknow the quantum Mr. Mather was bringing (your letter of the 9th of
October only reached me the 26th), and received an answer on the 24th.
Having no time to spare to run over to Bremerhaven, I had arranged
with Dr. Westerman, the managing director of the zoilogical garden,
that the asst. director should go to take charge of the eggs at Bremer-
haven. In the gardens, I may say, all were in high glee. Mr. Noord-
hoch ITegt telegraphed the time of his arrival, and so the whole board of
-directors was present in the breeding-house,to be driven off in less than
1o time as soon as the first box was opened, by the terrible smell; it
‘was really a pity. As the report is pretty exhaustive, I will say nothing
more here.

When going to Amsterdam, to make my arrangements for the eggs, I
touched at Leiden, and got from Professor Buys (secretary of the board
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of commissioners of the sea fisheries) all the yearly reports sinee 1870,
which 1 forwarded to your address in Washington by bookpost in the
latter days of October last, and I will take care to send the same every
year as soon as published, which is commonly not before September;
rather late. At the same time I forwarded two pamphlets of Mr. de
Bont, one Irench, one Dutch. This gentleman, who belongs to the
board of directors of the zotlogical garden, is amateur pisciculturist,
has always superintended the fish-breeding establishment, and is lately
very successful.

In our rivers we find in the fall, September and November, the salmon
almost and entirely ready to spawn, but at the same time there are in
September commonly a few, later on more, and now nothing else but
heavy salmon, averaging about 25 pounds, which we call ¢ winter sal-
mon ;”in England, T believe, ¢ fresh run salmon.” The ovary in those sal-
mon are so minute that they were formerly entirely overlooked, and so
this salmon was declared to be sterile. When I investigated our rivers
in 1869 and 1870 with Mr. Pollen, we found this to be not so. We gath-
ered the roe and milt for a period of more than a year, and so we got
the successive development from the winter up to the spawning salmon ;
and this proved that the winter -salmon was not sterile. We proved
also that the Salmo hamatus was nothing else but the male Salmo salar
in breeding time, and that the gray and dark colored red-spotted one
was nothing but the female in the same condition. After spawning she
became just as silvery as a spring salmon and the male lost his hook be-
fore he died. Up till now it is still an open question ¢ what makes the
winter salmon come into the river the same time the others come into
spawn?”  She is not ready to do so before next fall, and in the spring
there is caught once in a while a salmon with worms hanging out of his
head, emaciated, and in terribly poor condition: a fish that in good con-
dition would weigh 25 pounds does not weigh more than 11 or 12 pounds;
the body, always broader than the gills, is so much shrunk that the
gilis protrude considerably. Almost invariably are those that have been
so-called winter salmon, drifting seaward, which is proven by the fact
that the first caught are always high up in the river and later on in the
tideway, but we never catch many,and inlater years but few. Now,as
to what winter salmon is, I gave the following explanation :

The salmon is bound to come into the rivers for reproduction, but if
they all came at the same time, viz, in the fall, being all in nearly the
same state of development, they would altogether reach to nearly the
same height in the river and be compelled to spawn there and then. Of
course there was not place enough for the whole lot, so the one would
root up the nest of the other, and it would be a wonder if the whole
progeny was not destroyed. No, says mother nature, 1ot so. Yo go
so much earlier in the river; and yow so much; that leaves you time to
go so muech farther, and in this way you will all find a good place to
spawn, and so you will find spawning-beds all along the Rhine up to



916 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Schaffhausen. Now this looked to me a very good solution of the ques-
tion, but what in the case? At Basel we find just as well and at the
same time the salmon in prime spawning condition and the winter sal-
mon ; this upsets my whole theory, unless I am able to prove that the
salmon caught in spawning condition at Basel has been a round year in
the river, which is not probable and which I don’t believe, as being in
too good condition for that. If you have an opinion about this I will
" be very glad to know it.

Oyster culture is taking here such a swing that it is becoming a na-
tional interest. The board has proposed to exhibit next year in Paris.
As soon as the decision is known I will let you know. I think to go there
anyhow. Whenever you come across, either to France or England, try
to stop here too. When arriving in England, by leaving London via
Queensborough-Flushing for the Continent, it takes about eight hours to
cross the North Sea, and from Flushing one hour per rail to get here,
and from here you are within 25 minutes on the route Amsterdam,
Brussels, or Paris. ,

Offering you my sincere thanks for your great liberality in sending the
©ges,

I remain, dear sir, yours respectfully,
C. J. BOTTEMANNE, M. D,,
Superintendent of Fisheries, Netherlands.
Prof. SPENCER F. BAIRD,
United States Commissioner Fish and Fisheries,
Washington, D. C.

Report on the salmon eggs sent by the United States Government to the
Netherlands.*

On the 24th October, Mr. Bottemanne, superintendent of fisheries in
the Netherlands, wired to us that the steamer Mosel, with destination
for Bremerhaven, has arrived at Southampton, and that Mr. Fred Ma-
ther had under his care four crates, with one hundred thousand eggs.

At the same time Mr. Bottemanne sent us a letter to Mr. Fred Mather,
to anthorize the undersigned to receive the above salmon eggs.

Immediately we made here all preparations to place the eggs on ar-
rival, and I went to Bremerhaven to receive them. I waited there for
the steamer bringing down the passengers from the Mosel, and the 26th
October, about eleven o’clock in the forenoon, I met Mr. Mather and
received the four crates destined for the Netherlands. I found there
Messrs. Dr. Haack, director of the Imperial German Institution at
Hiinningen; Dr. Finch, director of the museum in Bremen; Mr.
Schiever, superintendent of the breeding station at Hameln. They all,
came for the same purpose. We agreed to move the crates unopened,

* Made by the Koninglijk Zoologisch Genootschap Natura Artis Magistra, Amster-
dam,
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and, not to lose a moment, to start immediately. We had them landed
and brought to the railway station at Geestemunde.

While waiting there for the custom-house officers and the starting of
the train, we perceived that a millty stuff of a nasty smell was running
out of the crates. We took the precaution to buy a hundred weight of
ice to keep them cool, but it proved useless.

On arriving at Bremen, we agreed, by general consult, and as there was
some time left before any of us could start for our different destinations,
to open one of the crates and the interior boxes. We did so at the sta-
tion, and found the first crate for the Netherlands all spoiled, except in
a corner where there were a few eggs in apparently good condition.
All the interior, however, was heated up to about 70° or 80° Fah.
There were a few cclosions with some of the fish still alive. The whole,
however, gave the impression that the enterprise had failed, the fault
being the packing, which, perhaps quite sufficient for a short journey
of a few days, was not adequate to a transport of three or four weeks.

As the only direct train to go to Amsterdam started at one o’clock at
night, I resolved to let my four crates quiet and proceed with them im-
mediately in order not té lose 24 hours, as I could reach Amsterdam
next morning. Mr. Schiever did the same and left the same night to
his destination close to Hanover. Dr. Haack, who had to go further,
resolved to remain in Bremen for the night and we proceeded together
to a hotel, where he opened his crates. The contents proved to be in
much the same condition as those of the crate opened at the railway
station, the heat of the Dboxes’ interior being 80° Fah. The best eggs
were taken out of the box and put separate, and it took about four hours
to do one crate.

It seems that Mr. Fred Mather had received orders to leave the sal-
mon eggs quiet and not open them at all, as the gentleman who sent
them off from California expected they would arrive safe in IBurope. Tt
is to be regretted that this was the case. Mr. Mather had opened one
case in New York, and took the trouble to bring over the contents in a
case of his own construction. The result was truly magnificent—out of
25,000 eggs, shipped in New York, only about 400 were lost. Through
the arrangement with slides, the eggs lay in single layers and could be
taken out very easily and cleaned, there being some space left at the top
and the bottom. Ice could be brought close to the eggs without touch-
ing them, and the mean temperature was kept without much trouble at
from 41° to 45° I'ah. AsIhave said, the success was wonderful and the
arrangement was perfect, without incurring much extra cost. As these
eggs belonged to the lot for Hiinningen, Director Haack had the means
of putting the eggs saved from the crates in a few trays, which were
empty in the above named box. What will be the result of these I can-
not say here, but I have no doubt Director Haack will report on them
later
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With my four erates I proceeded further to Amsterdam where I ar-
rived 27th October, just 24 hours after receiving them in Bremerhaven.

‘What I expected proved true; the contents were all spoiled through
heat generated in the interior. The thin pieces of white cloth where
the eggs lay between were so rotten that they could not be taken up,
but broke on being touched. A few of the eggs in some of the corners
were still in what seemed a sound condition; the great mass was a white
rotten mess with a very offensive smell. We tried to save the best
and let them cool off slowly and put them afterward in water. Some
eclosions followed, even at the moment the eggs were uncovered, but
most of the apparently good eggs burst on being touched; a few hun-
dred only came in the water, but those were all dead next day, except
two or three eclosions which died also shortly afterwards.

It is very much to be regretted that this most liberal trial of the
United States Government to enrich our European rivers with some of
the valuable products of their waters has this time failed. For many -
reasons it is to be hoped that the Government will repeat this trial once
more next year, and that they may have occasion to make use of this
intelligent case of Mr. Fred Mathers. I have not the least doubt that
if he can make use of the boxes with slides, as used by him this time
for a small number of eggs trusted to his care, success must follow for
any number, and a great boon will be bestowed on Europe for the intro-
duction of a new population on many of its rivers.

Amsterdam, 28th October, 1877.

J. NOORDHOCH HEGT,
Adj. Director of the Royal Zoological Society.

The Minister of the Netherlands to S. F. Baird.

NETHERLANDS LEGATION,
Washington, January 28, 1878.
Sir: I have the honor to transmit to you the thanks of the Govern-
ment of the Netherlands for the valuable gift of 100,000 eggs of the
California salmon, made last year by you to Mr. DBottemanne, commis-
sioner of fisheries on the Scheldt and the waters of Iceland, and to ex-
press the hope that, though the hatching of these eggs in Holland has
not succeeded, through various causes relating, as it is believed, to the
packing and handling of this collection on the sea voyage, this circum-
stance may not prevent you from having the experiment made again
this year under more favorable auspices.
I bave the honor to be, sir, your obedient servant,
VON PESTEL,
Minister Resident of the Netherlands.
Prof. SPENCER I. BAIRD, i
Commissioner I'ish and Fisheries,
Smithsonian Institution, Washington.
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C. J. Bottemanne to 8. F. Baird.

BERGEN-OP-Z0OOM, September 4, 1878.
Prof. SPENCER F. BAIRD,
Washington, D. C., U. 8. A. :

DrAR Sir: Your favor came to hand in due time, and beg to inform
you that the sailing days of the Rotterdam steamers where the eggs
may go by are, September 28, Schiedam ; October 19, Scholten; No-
vember 9, Caland. Between each of those is a smaller steamer, but
neither of those have a proper ice-house, so they are of no use.

The captains of the Scholten and Caland I'll give instructions to before
they leave. I missed the captain of the Schiedam at Rotterdam, but
Il write to him. I have not seen the accommodation on board the
Schiedam, but the directors say she has the best of the three; still the
place on board the other two is in my opinion well suited, too.

The captains will be instructed that in case you give them instructions,
they have to obey yours punctually without taking any regard of mine.

In case neither of those dates of departure suit, and there is a
steamer for Bremerhaven leaving at better time, having proper accom-
modation for the eggs, you are free to ship thereby on my account. In
this case it will be necessary that you provide them with instructions. If
you can manage to ship by the Rotterdam line I think we have better
chance of success, as the captains of those steamers, if on no other ac-
count, will take an interest in the affair on my account. The directors,
too, are interested, so it seems, as they are willing to deliver the eggs at
Rotterdam free of cost. One of the directors, Mr. Plate, is in New York
now; a very nice gentleman he is.

I am convinced that the whole trouble of last year was nothing else
but that the eggs have not been kept cool enough and so come out too
soon.

If you can do me the favor please advise them a couple of days before
the departure of the steamer where the eggs are to go by, as it will give
me a chance to await the arrival of the ships in port.

The Jew York address of the company is Iunch, Edye & Co., 27
South William street.

Oyster culture is quite a suceess this year. The catch of spat on the
tiles and shells is very plentiful ; the season for it is ended just now. It
is really worth the while seeing, and whenever you come to this side of
the water be sure not to missit. Of course as long as I am here, I am
at your disposal.

With kind regards, I remain, dear sir, your obedient servant,

C. J. BOTTEMANNE,
Superintendent of Fisheries.
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C. J. Bottemanne to S. F. Baird.

BERGEN-0P-ZooM, October 30, 1878.

DeArR Sir: October 20 I dispatched a letter to Southampton,
addressed to Mr. Mather, care of the agents of the Bremen Lloyd
steamer Oder, begging to wire me his arrival there. For what rea-
son I don’t know, but I did not get a message. As you know in
country places, newspapers are behind, and so I knew only the 23d the
Oder arrived the day before in England. Immediately I wired to Am-
sterdam, not being able to go myself, and Mr. N. Hegt, the same gentle-
man who went for the eggs last year, started in the afternoon for Bremen,
but failed to meet Mr. Mather. He got thé eggs and started with them
with the first train, and arrived in Amsterdam at noon October 26,
where I met him in the Zoo, and unpacked the eggs. They looked very
healthy.

The number in the three boxes we made 85,000, out of which we picked
that day and the next morning, 3,000 bad ones, and so we had Sunday
morning 82,000 on the trays, splendid looking. Towards evening, when
I had to leave for home, I looked them over and found about 70 bad ones
more. I did not hear since from Amsterdam, but if anything was wrong
they would have written or telegraphed, so I conclude all is going
right.

As things stand now we may consider the transport as a splendid
success, and I am very much obliged for your kindness and the trouble
taken. Of course in due time you will receive an official acknowledg-
ment.

Mr. Hegt not meeting Mr. Mather, leaves me in the dark about the
costs, and not having any address of Mr. Mather in Germany I am obliged
to address you about this. Please let me know at your earliest conven-
ience and T’ll remit by post-office order.

I remain, dear sir, yours, very truly,
’ C. J. BOTTEMANNE,
Superintendent of Fisheries.

L

C. J. Bottemanne to S. F. Baird.

BERGEN-0P-Z00M, 27 Janvier, 1879,

DEAR S1r: Your favor of November 12, 1878, duly received. I am
sorry I had to delay the answer so long, but different reasons prompted
me thereto.

On the arrival of the eggs, which I found to be irregular in size, their
temperature was 89, the water 12° Celsius ; slowly we rose the temper-
ature of the eggs up to the water.

They came out very irregular, the first about the middle of Novem-
ber and the last had not absorbed their sack a week ago.

In the first time we lost many by smothering, not being able to get
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their head out of the shell. When the head came first it was all right,
but if the sack burst through the little fellow seemed to have not power
enough to clear the shell. The first impression was the shell was hard-
ened somehow so they did not open far enough to admit an easy exit,
but afterwards I felt inclined to believe it was weakness of the fry caused
by the comparatively high temperature of the water, the weather being
very mild at the time.

The eggs that came out later, when the temperature of the water had
gone down considerable, we had less trouble with, till it gradually left
off entirely. After all were out, the loss in fish became small, going
down to ten and less per day. By sharp watching many were saved
by helping them out of the shell when this burst.

I had a good deal hunting round to find a suitable place to deposit the
fry. December 26, I fixed the place for the first lot of10,000. January 4,
when 1 came with them, the river had only risen about 15 feet; still the
place held good and the water was pretty clear; had gone down already
about 3 feet. '

The transport took place in tin cans of one-half meter diameter and
about one meter high. In the middle of the slanting top is a large
round hole fitted with an inverted cover. The bottom of this cover and
the slanting top of the can are perforated with small holes. In the top
are fastened three tubes, 1 inch diameter, reaching about half way down
the can. In one of them,reaching down farther and by netting prevent-
ing the fry of getting in, is.a tin pump screwed in. Once in awhile this
pump is applied ; the water runs in the middle cover and on the top of
the can, is prevented from running off by the sides of the can being rtin up
as high as the cover, and so the water runs through the little openings
back in the can, which is only filled half with water and is aerated in
this style. .

In the front of the can is, a little under half the height, a top-screw;
this serves to change the temperature of the water in the can, if neces-
sary. The water out of the river is put on the top, where it leaks through,
while at the same time the water in the tin can runs off by taking the
screw out.

The 10,000 fish were put in five cans at 6 a. m., and we had them in
the river in a shoal, gravelly place at 1 p. m., with the loss of not a
single one. Temperature of the cans 449, river 6° Celsius. January
11, 20,000 made the same trip in 6 cans under a sharp frost. The cans
were covered with straw and a basket and had hot-water stoves between
them in the cars; and by transporting them to the river, temperature
139, river 14° Cels. Had to chop a hole in the ice to get the fry in.
Loss, a dozen. January 18, about 20,000 went the same way, also in 6
cans; the weather thawing, no stoves used; river full of floating ice;
temperature cans and river alike, 14°; loss a couple. River gone down
consideritble—about 5 feet. The place of deposit of these 50,000 was
in the river Maas, opposite the city of Venlo, in Limburg, Netherlands,
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near the railway bridge. After the first lot was put in, they have been
noticed many days.

I selected that river because salmon is almost extinet and very bad
for seining, having a clear gravel bottom, with very shoal water almost
the year round, only in open winter or the spring a sudden rise two or
three, and is even then not half as muddy as the Rhine.

In Gelderland, near Apeldoorn, I found a splendid brook with a fall
at the end of three or four meters. No mills on, nor fishin it, only some
sticklebacks, and teeming with food.

A few ponds were dug in the lower ground aside of the brook, which
were fed by a sereen and pipe through the dike. On the Tth of Janu-
ary, 5,600 were putin the ponds; sharp frost; northeast gale ; two and
one-half hours by rail, one-half by cart. In the cart only with a couple
of hot-water stoves with them. Loss, ten in the two cans; pumps
frozen. The fish cannot get away. Thereis plenty of pure spring-water
and plenty of food. I put them there to see how they will thrive in
captivity. In the Zod at Amsterdam are left now 1,000 to be kept
there aud fed, and 4,000 which I intended to place in the ponds of the
Loo, near Apeldoorn, the King’s summer residence and his favorite
place. He is principally there. The fry would have been put in long
since, but first his marriage, and now the deatl of our very much
lamented Prince Henri, prevented me to ask his permission.

You see thus we have not been doing so bad after all; out of the sound
eggs packed out (82,000 we put on the trays) I have got about 62,000
fry deposited. Of unimpregnated eggs we found only a couple; of twin
fish and crooked-backs about 300, and a few with water bellies. Size of
the fry 26-30 days after birth, 4 and 44 centimeters, quite a lot of them.

I suppose it is settled now that eels are oviparous and not viviparous.
Can you give me anything about Professor Packard finding the sperma-
tozoa? Was the eel caught in fresh or salt water? What success you
have got with your cod-fish hatching? Somebody has told me the S.
guinnat does not go to sea, but stays always in the rivers. What isthe
temperature of the water on the breeding places in McCloud River,
California?

Did Mr. Livingston Stone find out something about the so-called winter
salmon I wrote about to you last year?

The American oyster is taking in England so much that our mer-
chants had to come down in price, although our oyster is much superior
to the American; ours sell for £4 or £5 sterling per 1,000.

I am afraid a great many will have been killed by the frost we have
had. Theromometer now at 0 since yesterday. Barometer stationary
at 775, noon. Trom yesterday has slowly risen. Wind light, east; ex-
pect more frost yet.

If the English demand for American oysters keeps up, you had better
look out, otherwise youwll be out before long. The French is a bad, poor
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thing, and the Portuguese is no oyster at all. I prefer our mussel to
cither of them.
I hope you will have this in hand before the meeting in February of
the IFFishcultural Society.
With kind regards, yours traly,
C. J. BOTTEMANNE,
Superintendent of Fisheries.

Official report on California salmon bred in the zodlogical gardens at Amsterdam for the
Netherlands Government.

EGGS LOST.

| |
Temperature ! Temperature ' e
Date. , | oraten \Quautlt,\. Date. } mperati \Quanm).
1878, ‘ 1878, ‘
October On arrival .. 3,000 | November 13 Celsius  9° 600
.| Celsius 120 428 ' 14 9 490
12 453 15 ... 9 490
11% 520 16 9 390
11 1,850 17 .. 9 20
November 1 11% 985 | 18 9 380
114 T2 19 9 360
11é 8:‘20 ‘ 20 9 370
11 800 21 8 350
11 1,100 ' 22 8 170
10% 1, 300 23 8 250
103 1, 450 24 8 87
10 1,480 25. 8 280
10 1, 006 26 8 126
10 840 1| S
9 620 22, 497
9 | ot |
FISH LOST.
[ ‘ T
T tur . T atur ;
Date. 65?113;%0:}6 Quantity. Date. %'?I;?RL‘;IS Quantity.
1878,
November 27 Celsius  8° Celsius 43° 8
28. 8 41 5
29. 8 e 8
30. 8 4% 8
December 1 % 4% 7
i Pl
7 5
4 73 51 1879. 5 31
5 73 24 January
6 7% | 24 | 5 24
7. 7| 45 5 14
6 . 7 47 | 5 24
9.. 7 14 5 20
10 7 31, 5% 17
11 7 23 5 16
12 6% 4 5 23
13. 6% 1 43 16
14. 6 2 4% 23
15 6 8 4 17
16 6 2 } 4 9
17. 5% 8 4 13
18. 5 | 9, 43 7
19. 5% 2 4 10
20. 5 8 4 12
21. 5 8 4 *290
22 5 8 —
23, 5 15 } 1,410
24 5 6 |

* Twins, hunchbacks, &ec.
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FRY DEPOSITED.

1879—January 4. Maas, near Venlo, Limburg. ... oo
January 8. Zwaanspring, Gelderland..........._.. R
January 11. Maas, near Venlo, Limburg
January 18. Maas, near Venlo, Limburg

RECAPITULATION.

7o I Ty T 85, 000
O L 51, 497
B LT R .. 1,410
Fry deposited.......... 56, 000
Fry kept for the Loo.-we.eeome ... 4,000
Fry to be kept in the Zoblogical Garden. 1,003

Total - i R e, 85, 000

November 10. The first fish broke shell.

November 26. Last fish out shell.

The few fry that died between November 10 and Novémber 26 are put
in with those of November 27.

Bergenop-Zoom, January 28, 1879.
C. J. BOTTEMANNE,

Superintendent of Fisheries.



XLIL—SUMMARY OF REPORTS FOR 1878, BY STATE FISH COM-
MISSIONERS RESPECTING THE INCREASE OF FOOD FISHES
BY ARTIFICIAL PROPAGATION.*

MAINE.

Atlantic salmon.—The results of our salmon planting have been most
satisfactory, as exhibited on the Penobscot, Androscoggin, St. Croix,
and Medomac. On the Penobscot the yield has been very large. Per-
haps no better summary can be given than the paragraph we here quote
from the Bangor Commercial :

- “The salmon fishers must now cease their fishing, as the close time
for this season commenced to-day. Therun has, in the main, been quite
large. There was a' time early in the season when they reached the
remarkably low price of 8 cents a pound at Bucksport, but, as a rule,
the prices have been good. A good deal of money is brought to the
Penobscot Valley by this important industry.”—dJuly 15.

Since July the number of salmon on the east and west branches has been
reported to us as very large by the riverdrivers. Parties of excursion-
ists have likewise represented young salmon as being very numerous, and
annoying much by their numbers, and rising to their flies when fishing
for trout. On the St. Croix the yield was large for that river. It may
be remembered that in 1873 we transported 10,000 salmon fry to
Vaneceboro, which we turned into the St. Croix at that place. In 1874,
50,000 salmon ova were hatched for us in the hatching-house of the
Dobsis club, and turned into the St. Croix tributaries. We think the
inference is fairly deduced that these contributions have materially
added to the stock of the river. On the Androscoggin a good many
salmon have been taken the last two or three years. Mr. Ambrose T.
Storer, the fish warden at Brunswick, writes under date of August 25,
1878: «TI have tried to ascertain the number of salmon caught on the
Kennebee, but was unable to learn the exact number, but think it
larger than usual. Mr. Trott caught seven in one day. I don’t know
how many have been caught inthe small rivers tributary to the Andros-
coggin, but on this river the number caught by our fishermen was four-
teen, which is more than has been caught before for some years. 1

*The report of the commissioners of New Hampshire for 1878 contains an excellent
summary of general results of fish culture by the States, from which numerous extracts
have been made and inserted under their respective headings. The selections for

this article have been made by Mr. C. W. Smiley. 025
25
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have been hoping to see the fishway completed.” Another gentleman
writes: ¢ Brunswick, July 6,1878. I have the pleasure of informing
you that a fine large salmon has been the admiration of many of our
citizens, playing around above the falls near the short bridge. Ife was
so tame that some one undertook to catch him by a spear or hook, and
by that means wounded him, so that he was this morning found dead.
Of course no one knows who did it, but it was learned with manifold re-
gret though his existence establishes the fact that we lhave young
salmon in our river. Now, if we had good fishways in good condi-
tion on our falls, there is no doubt but that we would have a plenty of
these beautiful fish in our river” Still another, under date of July,
1878, says: “Can anything be done by us to enable you to have our
fishways made more practicable ?”

On the Medomag, ¢ large salmon have been seen jumping in the basin,
above the dam, where such a sight has not been witnessed before for
forty years.” (Twelfth report of the commissioners of fisheries of the
State of Maine, for the year 1878, p. 8-9.)

Alewives.—\We transported seventy alewives in cans from Bucksport
to Enfield, part way by wagon and the rest by railroad, on the 17th of
May. The 10th of September the first school of young fry were seen on
their way down to the Penobscot; two other schools fellowed at inter-
vals of a few days. These fish, it is estimated, will make their first
return from the ocean in two years. (Twelfth report of the commis-
sioners of fisheries of the State of Maine, 1878, p. 17.)

‘We quote from several of their recent reports, as follows:

Maine says: ‘“The salmon fisheries of the State have been largely
productive, that of the Penobscot being reported as greater than for the
last twenty-five years. The take of alewives in those parts of the State
where fishways have been provided and the fish protected was likewise
very large and remunerative. The most gratifying feature of this year’s
experience is the wide interest awakened in the State in fish culture
among all classes, as evidenced in the extensive demand for brook-
trout, land-locked salmon, and black bass to stock waters for private
enterprises, as well as for towns and counties. The black bass weapply
in all cases as an antidote to the worthless pickerel. It costs more to
feed a pickerel than any other fish; it costs more to make a pound of
pickerel than a pound of any other fish; the pickerel consumes every-
thing that swims or that it ecan swallow; it is very destructive to young
water-fowl.

“Tror the last four or five years large numbers of young salmon have
made their appearance in the Penobscot River below Bangor. Iiven
the Kenduskeag River, below Morse & Co.’s mill, has been full of’ them.
Large numbers have been taken this year below the dam of the Ilolly
Water-Works, at Treat’s Falls, and in Barr’s Brook, by both men and boys.
In dipping for smelts in Brewer, sixty young salmon were picked from
among the captured smelts in the course of two hours and returned to
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the water. They were recognized by an intelligent bystander and their
distinctive marks pointed out, when all parties immediately took a deep
interest in protecting them. One man, in fishing for suckers in the
Kenduskeag, with coarse line and baited hook sunk on the bottom,
caught sixteen young salmon in two hours, and carefully returned them
to the water again. The Bangor Commercial says: ¢On visiting his
weir yesterday in Marsh River, Mr. Reuben Hopkins found one hundred
and forty young salmon in if, varying from 8 inches to 1 foot. He
turned them all loose in the river. We learn that these young salmon
are found in all the weirs in the river in large numbers.’

“The salmon fishery of the Penobscot is estimated to be the largest for
many years, so much beyond the product of years past as to leave no
doubt in the minds of the most ineredulous that the work of restoration
by planting and protection is an entire and unmistakable success. Many
of the salmon were of very large size.

“Of one of the large fishes the following paragrapl, cut from the Bel-
fast Journal, will be read with interest, as conveying some important
facts in relation to their growth and habits: ¢In our issue of May 3,
we made mention of a very large salmon caught at Cape Jellison, Stock-
ton, by Josiah Parsons, and purchased by Frank Collins, of this city.
The fish measured 50 inches in length and weighed thirty-three and one-
half pounds. Attached to the fish was a metallic tag, numbered 1019,
indicating that it was one liberated from the Bucksport breeding works.
The tag was forwarded to Mr. Atkins, the superintendent of the works,
who keeps a record of all fish used for spawning purposes and then lib-
erated. We now chronicle the record of the fish as learned from a letter
from Mr. Atkins to Mr. Collins. He writes that the salmon was libera-
ted at Bucksport, November 10, 1875. It was a female fish, 39} inches
in length, and yielded five pounds and six ounces of spawn, or about
16,000 eggs. After spawning it weighed sixteen pounds. He judges
that in the preceding May (1875) the fish weighed twenty-five pounds;
thus the fish in two years had grown nearly an additional foot in length
and eight and a half pounds in weight. Omne important fact in the habits
of the salmon has been demonstrated by the use of these tags, and that
is that the fish, after it beeomes large, does not visit the river every
year, as was formerly supposed, but only every second year. Those
liberated in the Penobscot in 1873 were caught again in 1875, and those
let loose in 1875 are now being caught. One dollar premium is paid for
every tag thus found. Among others of the large fish, one was taken
at Veazie, by Mr. Albert Spencer, weighing 38 pounds. The salmon
presented by our worthy mayor, Dr. A. C. Hamlin, to Mayor Prince, of
Boston, and which was captured at Sandy Point on the Penobscot, was
said to have weighed forty pounds when first taken. A very good run
of salmon has visited the St. Croix the last year.” (New Hampshire °
fish commission report for 1878, pp. 25, 26, 27.)

“In 1873 some thousands of young salmon were turned loose by us in
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the St. Croix at Vanceborough. In 1874, 50,000 fry were hatched and
turned into Dobsis stream for us by the courtesy of the Hon. Harvey
Jewell, of the Dobsis club. The inference is but fair that these contri-
butions to the stock of the river had a marked influence in adding to
the number that constituted the good run of this year.” (New IHamp-
shire fish commission report, 1878, p. 27.)

NEW HAMPSHIRE.

Atlantic salmon.—More salmon were seen during the summer at Amos-
keag Falls than were noted in the fish-way at Lawrence ; and a pair of
very large ones, estimated by Mr. Kidder at sixteen or seventeen pounds
each, were seen about Septemnber 1, and a similar pair were seen by Mr.
Powers, jumping the falls above the hatching-house, September 15. (Re-
port of the fish commissioners of New Hampshire, 1879, p. 4.)

‘“Atlantic salmon, 7 inches long, of the planting of 1876, were so plen-
tiful up to about the middle of August that it was impossible to fish
without frequently hooking them. Mr. R. R. Holmes actually hooked
three at one cast, and remarked that the river was alive with them. In
August they began to disappear, and at this date very few are seen.
On the 6th of November I dipped up a small Atlantic salmon, about 3
inches long, at the outlet of the hatching-house brook, which musthave
resulted from last year’s run of salmon in this river, as there has been
no plant since 1876, which, as above stated, have grown to the length
of 7 inches.” (Report of the fish commissioners, New Hampshire, 1879,
p.11.)

Quinnat salmon.—*The California salmon fry turned into the river in
1878 were very numerous up to the last of July, and had grown to the
length of about 3 inches. On the 20th of June they were so plenty as
to be seen in numbers in any locality near the hatching-house.” Report,
p. 11.)

Salmonide.~*“1L. D. Butler, of Woodbine, writes March 23, 1877:
¢The California salmon, planted in our streams last February a year ago,
are now from 7 to 9 inches long. Omne of the former plant was caught
that weighed one and a half pounds.

“A. A. Mosher, of Spirit Lake, writes March 13, 1877: ¢The fish you
sent us last year are doing wonderfully well. They are now about 7
inches long and take to these waters.

¢ Large numbers of letters and newspaper paragraphs of this kind
are in the possession of the commissioners, and these are given only as
samples, while great numbers of people have given testimony as to hav-
ing seen and caught the young fish.

“Mr. E. Bush, station agent, reports the catching of a dozen salmon,
weighing two and a half pounds each, in the North Fork of the Ma-
quoketa. ‘

¢“The principal of the high school at Marion reports catching a half
dazen, weighing from one and a half to two pounds each.
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“Dr. French reports having seen one at Davenport that would weigh
two and three-fourths pounds.

“George Brown caught two in Wapsic that would weigh one and a
half pounds each.

¢ Mrs. H. Ruble has in her pond at North MeGregor a number of
Penobscot salmon, three years old, some individuals of which will, it is
estimated, weigh ten pounds. They have never been out of the pond
they are now in, and, notwithstanding their confinement in fresh water,
are perfectly healthy and hearty, and as fine a sight as it is possible to
conceive of.” (New IHampshire fish commissioners’ report, 1878, p. 31.)

“As the salmon did not loiter, but passed quickly over, it is fair to
conclude that hundreds passed up unnoticed ; and this conclusion is con-
firmed by well-authenticated reports of the large number seen at Man-
clester as well as all along the Pemigewasset.

“Mr. Tomkinson, of Livermore Falls, counted twenty ascending the
rapids in about two hours. Indeed, so common a thing was it to see
them scaling the falls, that the White Mountain stage frequently stopped.
on the bridge to allow the passengers to see them. Mr. White, of Bos-
ton, who spent the summer at the Profile House, reports having seen, in
one pool, thirteen large salmon from 2} to 3 feet long.

“The report shows that forty-seven salmon were found in the fish-way
during an examination of thirty minutes a day for twenty-eight days.
If we assume the running time at twelve hours a day, the total number
that passed over would De in this proportion, 47 by 24=1,128 salmon,
to which must be added a certain number that passed over in October.
Taking the weights as roughly estimated, we may say that about one in
seven were rather small fish, of about eight pounds; one in seven were
large fish, of fifteen pounds or more; and the great majority, or five in
seven, were medium salmon, of ten or twelve pounds.

“The following table will show the dates at which the batches of
parrs were put in the river and their respective ages up to the spring of
1877

Put in the river. 1873, spring. | 1874, spring. I 1875, spring. | 1876, spring. I 18717, spring.
|
|
Spring 1872, 16,000 parrs...... 1yearold...| 2 years old..| 3 years old..| 4 years old..| 5 years old.
Spring 1878, 185,000 parrs ......|...0........... 1year old ..| 2 years old..| 3 years old..| 4 years old.
Spring 1875, 230,000 PATTS ..o o.|eemerne e e e e e - 1 year old ..| 2 years old.
Spring 1876, 400,000 PATTS - .| oo e iieieean eeeeaniameeee e S 1 year old.

frreeeneeneees ‘

“The few salmon of fifteen to eighteen pounds that ran up may have
been of the batch of 1872 the smallest, of six and eight pounds (includ-
ing those of the October run) may have been late or under-fed fish.
Evidently the bulk of the salmon were of the plant of 1873, because the
sixteen thousand parrs put in the year previous could not by any calcu-
lation have furnished one-fifth of the adult salmon that returned in 1877.”

59 F
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“PLYMOUTH, February 22, 1878.
“SAMUEL WEBBER, Esq.:

“DEAR SIr: It is with pleasure that I answer your inquiries in regard
to the salmon that came up the Pemigewasset River this season. And
at the same time allow me to congratulate you upon the complete suc-
cess that has attended the labors of the Massachusetts and New Hamp-
shire commissioners in their attempts to restock our beautiful river with
the king of fish, the Salino salar. )

“The work is no longer an experiment, but an assured suecess, as not
a single salmon has been seen in the Pemigewasset until this year since
the erection of the dam at Lawrence some thirty years ago. That they
have returned this yearin large numbersis beyond a doubt. And this fact
must be a source of congratulation to the gentlemen who had charge of
the work of transferring the young fry from the hatching house at Win-
chester to the headwaters of the Pemigewasset and Baker’s Rivers, as they
no doubt will remember the discouragement and even ridicule they met
with from the time they would leave Winchester until the cans were
emptied into the river. It is impossible to say at what time the first
salmon made their appearance at Livermore’s Falls, as no one was look-
ing for them.

“On my return from New Brunswick the last of June, Ilearned that the
salmon were passing the fish-way at Lawrence. Iimmediately requested
the Messrs. Tompkinson, at the falls, to watch for them. The first one
was seen about the 1st of July. It was a full-grown fish about 3 feet
in length, and for several weeks following there was hardly a day but
what they could be seen in their endeavors to pass over the falls. I
have counted from eight to ten in an hour, but do not think they were
different fish, for it was very seldom that one would pass the rapids at
the first attempt. Many of them would make leaps of 10 to 15 feet and
pass up, but if they fell short of that they would be carried back into
the pool below. It is impossible to say how many passed the falls, but
there must have been some hundreds. They were seen all along the
river as far up as the Woodstock dam, but as far as I can learn, and I
have made careful inquiries, none have been sent above that point.
The young salmon went many miles above there this season. -

¢“Full-grown fish, that is, from 2 to 3 feet in length, were seen by
many from the bridge in this village during July, and at the falls as
late as November.

“There must be more stringent measures taken to prevent the de-
struction of the small salmon by fishermen, as they were taken by hun-
dreds this season.

“I remain, respectfully, yours,
“E. B. HODGE.

‘We have given Mr. Hodge’s letter exactly as received, but other ad-
vices lead us to believe that the heavy rains of the first week of Sep-
tember, 1877, carried away so large a part of the dam at Woodstock as
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to give a free passage to the large salmon, thus allowing them to ascend
the river nearly to the Profile House, as stated in the report of the
Massachusetts commissioners.

Mr. Tompkinson’s letter is interesting as giving positive details of his
observations, and from it we quote as follows:

“The first of our seeing the salmon go up through the Livermore
Talls was in the early part of July, 1877, when our attention was called
by Mr. Hodge to see if we could see any salmon going up the falls.
The first day we saw seven, at four different times during the day,
stopping only about ten to twenty minutes each time. This was the
first day we began to look for them. We reported the same to every
one that came along. Almost every day afterward, for about six or
seven weeks, there were salmon seen. The largest number in one day
(seen by my brother) was twenty. I myself saw five go up in forty-five
minutes. We never lost much time in watching for them, as we could
not afford to lose any time, for we have so much work on hand. I saw
cleven on another day in about two hours. On another day my brother
saw seventeen in about two hours. We never stopped a whole day to
watch at one time, but state what we have seen. The above were seen
about the 20th of July. The largest one my brother saw was nearly 3
feet long, and he was within 8 feet of it when he saw it. * * *

“Yours, most truly, N
«J, R. TOMKINSON.”

We must now go back a little in our dates to connect the thread of
our story. -Early in June we were notified by Mr. Brackett, of the Mas-
sachusetts fish commission, that salmon were passing up the fish-way at
Lawrence.

The dam at Lowell had recently been rebuilt, discarding the old fish-
way, but running the north end of the dam on to a gently-sloping ledge
in such a manner that it only needed to take off one flash-board to leave
an easy passage 10 feet wide, with 12 or 16 inches depth of water, over
a fall of about the same height, and the fish found no difficulty in passing
it; so thaton the 13th of June we were notified by Mr. Kidder, the keeper
of the gates and locks of the Amoskeag Company at Manchester, that
he had secured for us the first salmon seen at Amoskeag Falls for thirty
years. We had requested Mr. Kidder to look out for the first fish that
came up and let us know, and he had done so literally. The fish was a
male, apparently of four years of age, two feet four inches in length and
a half inch in depth, and weighed eight pounds and five ounces.

Mr. Kidder unintentionally transgressed the law in his aunxiety to
please the commissioners, but his fine was settled by his many friends
in Manchester, and the salmon that followed were allowed to pass ¢ free
of toll” Within a week from the capture of this first one a report was
brought us by Conductor Colby, of the Concord Railroad, of a large
salmon having been seen at the mouth of Martin’s Brook, four miles
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above Manchester; and almost daily after that date we heard of them
farther and farther up the Merrimack River. (New Hampshire fish
commission, 1878, pp. 6, 7, 8, 9, 10.)

“In addition to the above record there was a full run of salmon,
which commienced October 11 and ended October 30. These fish, so
far as seen in the way, were from six to ten pounds in weight. Much
larger ones may have passed over, as Mr. R. R. Holmes saw one 3 feet
long near the hatching-house, at Plymouth, the 1st of November.” (New
Hampshire fish commission report, p. 6, 1878.)

MASSACHUSETTS.

Schoodic salmon.—Some of the land-locked salmonreceived from Maine
were turned into Halfway Pond in Plymouth. The returns received from
many of those who had charge of these fish are very favorable. It is
quite certain that they are well established in Halfway Pond. And in
Mystic Pond, situated in Medford and Winchester, where they were first
introduced, they are appearing in considerable numbers. On the 11th
of September a land-locked salmon, 223 and a half inches long and
weighing three and one-quarter pounds, was caught in Lower Mystic
Pond by a boy while fishing for perch. The boy, not knowing what it
was, sold it to J. P. Richardson, of Medford, who forwarded it to the
commissioners for identification. A careful inspection of the pond, made
in October, showed quite a large school of them, weighing from two to
eight pounds each, at the mouth of one of the streams entering the
pond. The large fish are probably the Sebago salmon, put in about six
years ago. Omne of the persons making the inspection hooked one of
them ; but, being in a small cloth canoe, barely large enough to carry
one person, and having the fish on a light fly-rod, he found it impossible
to get him into the boat; and, in attempting to reach the shore, the sal-
mon recovered himself, and with a sudden leap left hook, line, boat, and
fisherman behind him. (Thirteenth annual report of the commissioners
of inland fisheries for the year ending September 30, 1878, 8vo. pamph.,
Boston, 1879, paper, p. 13.)

Atlantic salmon.—Our experience with young salmon in the Merrimack
shows pretty conclusively that they do not go down to the sea until the
third year. The salmon put in the river in 1876 have been carefully
watched, and were found to be very numerous all along the river, espe-
cially near the mouths of trout brooks, showing no disposition to change
their quarters until about the middle of last August, when they began
slowly to move downstream. (p. 18.)

Atlantic salmon, 7 inches long, of the planting of 1876, were so plenti-
ful up to about the middle of August, that it was impossible to fish with-
out frequently hooking them. Mr. R. R. Holmes actually hooked three
at one cast, and remarked that the river was alive with them. In Au-
gust they began to disappear, and at this date very few are seen. On
the 6th of November I dipped up a small Atlantic salmon, about 3 inches
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long, at the outlet of the hatching-house brook, which must have re-
sulted from last year’s run of salmon in this river, as there has been no
plant since 1876, which, as before stated, have grown to the length of 7
inches. (p. 19.)

Quinnat salmon.—The Californiasalmon-fry turned into the Merrimack
River in 1878 were very numerous up to the last of July, and had grown
to the length of about 3 inches. On the 20th of June they were so plenty
as to be seen in numbers in any locality near the hatching-house. (p.
19.)

Condensed report of Thomas S. Holmes, of fish found in the Lawrence fish-
way from May 1 to August 1, 1877,

May 31. Two salmon, 12 to 18 pounds each.
June 2. Two large shad.
3. Three large shad.
4. One salmon, 12 to 18 pounds.
10. Two 12-pound salmon.
11, One 8-pound salmon.
12. Two 6 to 8 pound salmon.
13. One 10-pound salmon.
1+. One S-pound salmon.
15. One S-pound salmon.
16. One 10-pound salmon.
19. One 18-pound salmon.
20. One salmon.
22, One 8-pound salmon.
23. Three 12-pound salmon.
25. One 10-pound salmon.
26. One 12-pound salmon.
28. Two 8-pound salmon,
29. One 10-pound salmon.
July 1. One 12-pound salmon.
2. Two 10 or 12 pound salmon.
3. Two 10 or 12 pound salmon.
4. Four 10 to 15 pound salmon.
6
7

b

S

. Five 8 to 13 pound salmon.

7. One salmon.

9. One 12-pound salmon.
12. One 3-pound salmon.

From this to the 23d no salmon.
23. Three 8 to 12 pound salmon.
30. Two large salmon.
(Extract from the twelfth report of the fish commissioners of the State
of Connecticut, 1878, pp. 10, 11.)
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STATE OF MASSACHUSETTS,
DEPARTMENT OF INLAND FISHERIES,
Winchester, Mass., October 12, 1877,

My DEAR HUDSON: The rise in the river has brought another run
of salmon, which are now passing over the fishway at Lawrence. There
seems to be no end to our success on the Merrimack.

Yours, with sincere regard, ¢
E. A. BRACKETT.

RHODE ISLAND.

Atlantic salmon.—We have to report that a good many salmon have
been taken in the past two years that we have record of, and no doubt
many more unreported.

The largest weighed ten pounds, and was taken at the foot of the falls,
at Pawtucket, last June. Smaller ones were taken in the Pawtuxet,
between the first dam and Pontiae, and a number near Westerly, below
the first dam on the Pawcatuck; none larger than two and one-half
pounds. (Eighth report of the fish commissioners of the State of Rhode
Island, 1878, p. 4.)

CONNECTICUT.

Atlantic salmon.—Under date of June 18,1878, Mr. D. W. Clark writes
from Saybrook, Conn. :

“ The first salmon caught this season was taken in a gill-net, April 30,
and weighed 12 pounds. From that time to May 25 salmon were
cought more or less nearly every day. Since May 25 they have been
more scattering, so that from that date to June 18 but three have been
taken. The above number does not include any that the pounds have
liberated when caught, but those only which have gone to market.

“The average weight of those caught has been about fourteen pounds.
The whole number taken up to this date in the towns of Saybrook and
‘Westbrook is forty-five, of which three-quarters were canght by gill-nets
on the river and one-quarter in seines on the river and pounds on Long
Island Sound.”

Under date of July 12, 1878, Mr. Clark again writes :

“I give you full results of the season of 1878. The salmon caught by
the pounds and put back into the water may be given as about twelve,
and the whole number caught by pounds as about thirty. In the river
the salmon caught by gill-nets were almost all taken while the water was
thick with mud in freshet. Experience this season proves that the gill-
nets are not sufficiently strong for taking salmon, nor are they of the
right-sized mesh. The fishermen found many torn places in the nets,
which had the appearance of being caused by salmon. When these fish
are caught the nets are hanging slack in the water and the fish are caught
by many folds of twine. But when the currentis strong and the meshes
" are all drawn the salmon easily break through,
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“T have been unable to obtain the number of salmon caught by gill-
nets in Lyme, but the dealers estimate them from seventy-five to a
hundred.”

The commissioners have authentic evidence that the greater portion
of the salmon caught were sent out of the State. Not less than three
hundred and twenty-two were sent to the New York markets, and they
are reported as weighing about twelve pounds apiece on an average, and
to be superior to every other salmon in the market. From all the facts
which the commissioners have been able to gather, they feel no hesitation
in asserting that over five hundred full-grown marketable fish were caught
in and near the river during the past season, and with the exception of
the few reported as returned to the water from the pounds, every one of
them was destroyed ; a most lamentable example of recklessimprovidence
and wastefulness. (Thirteenth report of the commissioners on fisheries of
the State of Connecticut, 1879, pp. 5, 6.)

About a dozen salmon, weighing each from nine to eighteen pounds,
have been taken in the Connecticut River or the pounds west of its
mouth during the past season, but no information has been given your
commissioners of even one having succeeded in passing above Portland.
Great numbers of the young, from one to three years old, in good con-
dition, have been seen in different parts of theriver and some have been
taken, specimens of which have been sent to your commissioners.
(Page 10.) i

NEW YORK.

Trout, &e.
DErosir, October 26, 1877.
SETH GREEN, Esq.: '

DEAR Sir: Yours of the 15th instant received. I have not had an
opportunity to observe the condition of the brook trout placed near the
head of the Oquago Creek, but those we placed in a little tributary
near this place are doing well, and there are no reasons to doubt that
the others are doing equally well. They were about 3 or 4 inches long
when I saw them. The trout placed in the lake two years ago and last
spring have not been heard from. I do not think there has been any
fishing specially for them. There is no reason why they may not do
well, as the water, depth, and bottom are adapted to that kind of fish.
The black and the rock bass put in the lake six years ago last spring
have increased wonderfully. A great many fine bass have been caught
this fall, ranging from one-half to three pounds six ounces, the largest
that has been taken. There will be fine fishing next year. A few have
been taken in the Delaware ; they probably came from the lake, as they
were caught below the mouth of the outlet. We have succeeded in hav-
ing a law passed removing the eel-weirs, which will make it an object
to stock the river. I think it would be advisable to place a quantity of
young bass in the river at this point this coming winter and spring; it
would be better to place them in after the spring ice-freshet, if possible,
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as they would not then be liable. to be driven down the stream and killed
by the ice-jams. The west branch of our river is equally as good as the
waters in the main river at Port Jervis, where large quantities have been
taken in the last three months. I should be pleased to hear from you,
if you have any advice or suggestion. I shall take the first opportunity
to examine into the condition of the trout in the creek, and will inform
‘you if I find anything new.
Yours, respecttully,
F. STURDEVANT, M. D.
(Tenth annual report of the New York commissioners of fisheries, 1877,
. 45.
p-42) COOPERSTOWN, October 20, 1877,
Friend GREEN:

DEAR Sir: Mr. Jarvis informed me that you would like to know
about the fish we put into the streams and lakes. The salmon-trout are
increasing very fast. One man took in one day, a-trolling, seven trout,
the smallest weighing two pounds, the largest six pounds. Another man
caught eight, and had a number of more near the boat, all in the same
day. This was in June; and hundreds of smaller size were seen. The
brook trout are all right and are doing well ; also black bass. One man
took four at once catch, and lost a number of more. We shall want
some more whitefish and trout this winter. Hoping this will find you
well, I remain as ever,

Your friend,

-

A. W. THAYER.

{New York fishery commissioners’ report, 1877, p. 47.)

CORNING, N. Y., October 20, 1877,
SeETH GREEN, Esq.:

DEAR SIrR: Yours received, and in reply I would say the trout re-
ceived from you are doing nicely in all the streams, and we expect to
have fine trouting in this section again. The black bass are multiplying
very fast in the Chemung River, and fine strings are taken below the
dams here. The State dam is 8 feet high, and proves an obstacle that
a fishway would overcome. The canal will probably be abandoned in
another year; if not, the canal commissioners will be required to comply
with the law.

Yours, respectfully,
J. H. WAY.

(New York fishery commissioners’ report, 1877, p. 46.)

Black Bass.

OSWEGO, October 16, 1877.
StETH GREEN, Esq.:

DEAR SIR: Your postal card of the 15th instaut, making inquiries as
to what has been heard from the fish shipped us from the New York
State hatching-house received, and I reply that the Susquehanna River
stocked with black bass seems to be well stocked. There were a few
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caught last year, but this year, I presume, there has been taken tons of
them in the river within eight miles each way of this place. It does not
seem possible that the fish put in here could have produced as many
fish as there seems to be in the river. There seems to be no end to the
bass. 1 have only been out once this year, and then a gentleman and
myself caught 35, several of which would weigh at least two pounds each.

There have several been caught that weighed as high as three pounds
and over. '

As to the trout in the small streams, I cannot tell what they will come
to yet, as it has not been long enough yet.

Yours, respectfully,
BARNEY M. STEBBINS.

(Tenth annual report New York fishery commissioners, 1877, p. 47.)

Atlantic salmon.

“PEEKSKILL, N. Y., March 11, 1878.

“I wish to mention the capture of a salmon, a true Salmo salar, in
the Hudson, about two miles north of our village. It was taken on the
flats this morning, near the mouth of Snake Hole Creek, just below
Tona Island, in an ordinary seine, while its captors were hauling for
perch and other small fish. It measured 33 inches in length and
weighed but 8% pounds, being in very poor condition, and presenting
the appearance of having recently spawned. Small fish of this species
have been taken through the ice during the past winter in T-nets, but
nothing approached this in size. I regret my inability to forward you
the fish, but it was disposed of before I saw it. Am I justified in sup-
posing it to be one of the fry introduced into the upper part of our
rivers a few years since?”

This confirms the observations of Mr. Atkins, that the salmon which
spawn in the fall and winter of each year return to the salt water the
year following, and again return to the fresh water the next year; so
that while one stock of spawners will ascend the rivers in. the even
years, as in 1874, 1876, 1878, &e., another body of fish comes up in 1875,
1877, 1879, &e. (New Hampshire fish commission report, 1878, p. 29.)

Shad.—TForest and Stream says: ¢ Syracuse papers of the 10th instant
are congratulating Mr. Seth Green upon accumulating evidence of his
sucecess in cultivating shad in Lake Ontario. Very recently a fine male
shad, weighing five and a half pounds, was caught in a gill-net, six or
seven miles out in Lake Ontario, off Port Ontario, at the mouth of Sal-
mon River. The fish is the largest of its kind yet caught in the lakes,
and is one of those placed in its waters by Mr. Green in the year 1872.
The attempt to introduce this fish in fresh water was an experiment. It
is now no longer in the list of experiments, but a matter of certainty.
The fish have been caught at various points on the lake ever since the
fry were put in, and appear to grow as rapidly and possess all the quali-
ties of the shad that are caught from salt water. (New Hampshire fish
commission report, 1878, p. 29.)
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NEW JERSEY.

Atlantic Salmon.—No attempt has been made to capture any adult
salmon which may have returned to our river, and it was not expected
that they would make their reappearance until four or five years after
they were placed in the stream. In the spring and summer of 1877,
however, six or seven fish were taken in shad nets at different points on
the river. They were medium-sized fish, averaging about ten pounds,
but had evidently been to the sea and had returned to the river to de-
posit their eggs. This was deemed highly encouraging, and the next
season was looked forward to with much anxiety by those who were in-
terested in fish culture and who appreciated the immense importance of
the success of the efforts to establish this valuable fish in the rivers of
the State. On the 5th of April, in the present year, a magnificent sal-
mon was taken in the Delaware River, within two miles of Trenton.
This fish, which was three feet five inchesin length and weighed twenty-
three and a quarter pounds, came into the hands of the commissioners
and was by them forwarded to Prof. Spencer F. Baird, at Washington,
who addressed the following letter to one of the commissioners :

“ UNITED STATES COMMISSION F1sH AND FISHERIES,
“ Washington, D. C., April 11, 1878,

“DEAR SIR: You have rendered the United States Fish Commission
a very great service by sending on the specimen of Delaware salmon as
advised in yours of the 6th of April. 1t reached me in good condition
Tuesday, and I have already had the pleasure of exhibiting it to the
President, and the greater part of his Cabinet, and anumber of members
of Congress who are interested in such matters, and who came to wit-
ness the realization of the efforts made toward stocking the Delaware
with this noblefish. I shall have a plaster cast made, colored from nature,
and the specimen itself will be prepared and kept in alcoholin a jar of suit-
able size. I am waiting the result of a conference of some experienced
salmon fishermen as to whether this is to considered as a fresh-run fish
from the sea, or a fish that has been in the river all winter, as is quite
frequently the habit of salmon. The slight development of the hook of
the jaw is rather an indication of the former supposition.

“From the size of the fish, I incline to refer it to the lot of Rhine
salmon of which about 500,000 eggs were imported in 1873, but which,
owing to the unprecedented heat of the weather in Germany and on
board the vessel, arrived in poor condition, only about 5,000 surviving,
and being hatched out at Dr. Slack’s place at Bloomsbury. These were
introduced into the Musconetcong, and doubtless made their way to the
sea. A fish of this weight would require five years for its growth.

“T hope you will continue to gather all the data possible in regard to
the occurrence of salmon in the Delaware, and that you may be able to
detect among them some of the California salmon, which should be mak-
ing their appearance.
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“1 am happy thus to open a communication with yourself as one of
the commissioners of New Jersey, and shall take pleasure in acting with
you in the promotion of the common work of stocking our rivers with
useful food-fish.

Yours, trul
’ b “ SPENCER F. BAIRD,

“ United States Commissioner of Fish and Fisheries.

“To E. J. ANDERSON,
“ Commissioner of Fisheries, State of New Jersey.”

During the shad season, which closed below Trenton June 10, and
above Trenton June 15, 1878, a number of salmon were taken by shad
fishermen at different points on the Delaware. It has been impossible
to procure information of all that were taken, but a sufficient number
were reported to warrant the assertion that from fifty to one hundred
were taken before June 10. All of those reported to the commissioners
were larger fish than any of those taken in the preceding year, and
ranged in weight from 12 to 29 pounds, only two or three weighing less
than 15 pounds. After the shad season closed and the nets were taken
from the water, there was nothing to interrupt the progress of the
salmon from the sea to the headwaters of the stream, and doubtless
many passed up and deposited their eggs, since the commissioners are
informed of a number of large ones having been seen at different points
in the river between Trenton and Port Jervis.

In the Raritan River, one large fish was taken near New Brunswick
in the summer of 1878; but none have been reported as yet from the
Passaic and Hackensack Rivers.

The facts above stated concerning the presence of salmon in the Dela-
ware were deemed to go far toward demonstrating the success of the
efforts to convert that river into a salmon stream. (Report of the
commissioners of fisheries of the State of New Jersey, 1878, pp. 15,
16, 17.)

New Jersey makes a very favorable report of the general progress of
fish culture. Shad are increasing in numbers, and very greatly in size
and quality; and salmon have made their appearance in the Delaware,
as mentioned by the Maryland commissioners, nine having been taken
this year, though their report does not say whether they were Penobscot
or California salmon, both of which have been planted. Two were taken
at Newcastle in- May; two at Riverton in May ; one between Borden-
town and Trenton in May ; two at the Delaware Water Gap in October;
one in October at Carpenter’s Point, the extreme northwest corner of
New Jersey, and one in the Bushkill in November. The fisherman
who took the two at the Gap was ignorant of the species till informed
by Mr. A. A. Anderson. The taking of the five last mentioned, in the
fall, and so far up strcam, some sixty or one hundred miles above tide,
shows that they were seeking spawning-grounds at the headwaters of
the river, and, if of the California variety, except the last, at the usual
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season of their spawning. Whether others have been taken by persons
ignorant of their kind, we know not. It is fair to suppose, however,
that not all those that returned from the sea were taken. Many, meas-
uring from 6 to 12 inches, have also been caught the past season with
the hook.

The commissioners also report an enormous increase from the black
bass that they have previously distributed in various waters, and ex-
cellent fishing obtained from this source. They have distributed nearly
10,000 of these fish this year, besides 4,230,000 shad.fry, 400,000 smelts,
and 250,000 California salmon, and are now earnestly at work on fish-
ways. (New Hampshire fish commission report, 1878, pp. 29, 30.) -

L]

PENNSYLVANTIA.

Atlantic salmon.—The Free Press, of Easton, Pa., under date of Novem-
ber 10, 1877, says:

“We referred briefly yesterday to a salmon being captured in the
‘Bushkill, and have since verified the report.

“The fish was discovered in Groetzinger’s mill-race, on the Bushkill,
at the foot of Fourth street, and its unusual size immediately attracted
the attention of a number of people, who resorted to various devices for
its capture. Hooks and lines were used, and it was hooked but broke
loose. It was also shot with bird-shot. This did not kill it. It was
finally shot with a rifle by a young man named James Yoang, the
bullet passing into its body and stomach just at the junction of the head
and body, and the strange fish was secured. Mr. Young presented his
prize to his uncle, Mr. J. E. Stair, and it was very generally believed to
be a salmon. Mr. Stair appreciated its important bearing on certain
mooted points of the history and habits of this fish, and, in the interest
of fish culture, thoughtfully placed it at the dlprS&l of Fish Commls
sioner Howard J. Reeder.

“The point at issue with scientific men, referring to salmon, is whether
this fish placed in rivers as far south as the Delaware and Susquehanna
will, with the instinct of their class, return to the grounds where they
were hatched, and as nothing but experiment will prove this, the im-
portance of all evidence bearing upon the controversy will be realized.
At different times during the past four years a great many thousand
salmon eggs and salmon fry have been deposited in the Bushkill and
Delaware Rivers, under the supervision of Commissioner Reeder, and
at various times reports have been circulated of salmon of considerable
size being caught at Bordentown, Trenton, Carpenter’s Point, and other
points on the Delaware, ranging from five to eight pounds weight; but,
unfortunately, these have fallen into the hands that did not perceive
anything in the fact beyond the table, and their evidence was lost to
the scientific world. But this fish is a fact, and in official hands will be
irrefutable evidence that the stocking of our rivers with the most valu-
able fish in the world is not visionary, but practicable.” (Report fish
commissioners Pennsylvania, 1878, p. 9.)
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MARYLAND.

Atlantic salmon.—We were not hopeful of any results from the intro-
duction of the salinon of Maine, as it has been known only in the coldest
waters. We, therefore, devoted our attention rather to the salmon of
the Pacific slope, which, on the contrary, were known to ascend rivers
in which the water at timmes reached a very high temperature. Contrary
to our expectations, the true salmon have returned to the Delaware
River in some abundance, a great many adults having been taken during
the last two years in this river. On the night of the 11th of May Mr.
Frank Farr, one of the gillers of Havre de Grace, who had been in the
habit of furnishing us with the ripe shad taken in his gill-net, secured
the first adult Atlantic salmon of which we have any record taken in
Maryland waters. This fish was a female, measuring 3 feet 4} inches,
and weighing about seventeen pounds, fresh run from the sea.

The fish was captured off Spesutie Island, having been entangled in
the gill-net, which was much torn; and Mr. Parr, who captured it, is
confident that at least one other fish accompanied the one taken, but
made its escape.

The gillers are in the habit of having their nets much torn by stur-
geon, and no doubt have attributed to them many casualties which may
have been occasioned by salmon. (Report Fish Commissioners Mary-

land, 1879, p. xiv.)
VIRGINIA.

Salmon.—*To us in Maryland of more importance is the reappearance
in the Delaware of salmon of both varieties, the Salmo salar, of the
North Atlantie, and the Salmo quinnat, of the Pacific. I have received
authenticated accounts of the capture of one weighing eight and a half
pounds, at Newcastle; one weighing eight and a quarter pounds, at
Riverton; and one weighing nine pounds, taken between Bordentown
and Trenton; and have myself seen a large female Penobscot salmon,
with the mature eggs running from her, which was taken at Easton in
the act of spawning; and there have been several others reported, even
weighing as high as twenty pounds. These indications of the success-
ful introduction of salmon into the Delaware, commenced two years prior
to the establishment of a fish commission in Maryland, strengthen our
hopes and confidence in the result of our efforts. More important to us
still than the accumulated evidences of the laws which govern the mi-
grations of the salmon are the proofs which have been added during the
year that these laws are as surely applicable to the migrations of the
shad.” We cannot spare space to quote further from the very full and
interesting report of Major Ferguson, and can only say that the hatch-
ing-house at Druid Hill Park is working very successfully on salmon and
trout, while outside the commissioners are devoting their chief attention
to shad and smelts, with every prospect of success, which another year
will manifest in all probability.
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Commissioner Moseley, of Virginia, says: “In the fall of 1876, our
limited means being devoted to trout and land-locked salmon, we turned
over the State’s quota of California eggs to the Maryland commission.
In return, that commission hatched and deposited, of young salmon, dur-
ing the winter of 1876’77, in the Shenandoah, 78,400; in Occoquan,
16,000; and in Goose Creek, Loudoun, 32,000. Besides, a very large
portion of the above hatch was deposited in other tributaries of the Po-
tomac, in the fish of which stream the people of this State have a com-
mon interest. It is no longer deemed a problem that this salmon will
flourish in our waters and return by instinct to the stream in which it
spent its infancy. Several have been caught in the Delaware and Sus-
quehanna Rivers, the first streams in which they were placed, weighing
from ten to fifteen pounds. In May last a fish weighing four pounds
was caught in James River, at Bosher’s Dam, nine miles above Rich-
mond. The fisherman, never having seen such a fish before, brought it
to Manchester, where gentlemen familiar with the Salmonide recognized
it as one of that family. No doubt it was a California grilse, one of the lot
put in James River in 1874’75, at Lynchburg, by Dr. Robertson, which
had straggled back before its time. It is probable that more of them
may make their appearance next spring. Of the large number of these
fish placed in James River by the commission, in the winter of 187576,
we hear that early in April last several were caught, from nine to ten
inches long, twelve miles above Norfolk. They were said to be moving
in solid column and with great rapidity oceanward, and only the few
that fell out of line were captured in fyke-nets.” (New Hampshire Re-
port 1878, pp. 27, 28, 29.)

MISSISSIPPI VALLEY.

Shad.—The report of Kentucky has not yet come to hand, but the re-
port of Towa states that ‘‘shad were caught at several places on the
* Ohio River, the most notable case being at Louisville, Ky., where the
catch during the run was reported at from forty to one hundred per
day.” This was in May and June, 1877, and a letter from Prof. Spencer
I*. Baird, United States Commissioner, to IForest and Stream, vouches
for the fact that ¢“a specimen sent him was the genuine white shad.”
Other letters to Fovest and Stream state that 600 genuine Atlantic
shad were caught at Louisville during the season, and trace them to the
young fry planted, in behalf of the United States Fish Commission, by
Seth Green in 1872, viz: 30,000 in the Alleghany River, at Salamanca,
N. Y., and 25,000 in the Mississippi River, near Saint Paul ; and 200,000
planted by the United States Commissioner in July, 1872, also at Sala-
manca. ‘In 1873, 100,000 shad-fry were placed in Greenbrier and New
Rivers, in Virginia, and about 55,000 in the Monongahela, in Pennsylva-
nia, and the Wabash, in Indiana; and these may or may not have con-
tributed toward the supply met with at Louisville. The latter is pos-
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2.—WATER.

The first thing to be sought is an ample supply of wholesome water, on
a site where it can be brought completely under control and the requisite
fall secured. In this matter there is quite a range of choice. The very
best is the water from a stream fed by a clean lake taken a short distance
below the outlet of the lake, with an intervening rapid. Such water is
commonly quite even in volume and temperature, and comparatively free
from sediment and harmful impregnations. It is cold in winter and warms
up slowly in spring, giving assurance of a slow and normal development,
which is more conducive to health and vigor than a very rapid development.
The passage down a rapid, though by no means an essential point, will
further improve this water by charging it highly with air. After this, I
would choose the water of a brook that is fed largely by springs, so as to
insure constancy in the supply and some moderation of the temperature on
warm days; but it is better to have the water flow a long distance in an
open channel before using, and, if possible, over a rough and descending
bed, that it may be well aerated, and in cold weather somewhat cooled
down from the temperature with which it springs from the ground.
Thirdly, choose pure spring water; but in all cases where this is necessary
provide a cooling and aerating pond, that you may have the original warmth
of the water subdued by the cold of the air before it reaches the hatching
troughs, and that it may absorb more or less air by its wide surface.
Lastly, choose ordinary river or brook water, as clean as possible. These
kinds are considered inferior to spring water by reason of their liability to
floods, drought, muddiness and foulness of other sorts, and in cold climates
to anchor ice. The water of a stream that has its source in a not very
distant lake or spring is not considered ordinary river or brook water,
but is advanced thereby into the first or second rank. Between these
different sorts there is of course an infinite number of gradations. If lake
water cannot be obtained, it would be of some advantage to have a supply
of both spring water and brook water, depending for ordinary usc on the
brook water or a mixture of the two, and on the spring water for emergen-
cies, such as the freezing, drying, or excessive heating of the brook, floods with
accompanying muddiness, etc. Avoid water that comes from boggy and
stagnant ponds and marshes; for though excellent water, capable of bringing
out the most vigorous of fish, may sometimes be had in such places, yet
when not supplied by springs it is dependent for its freshness and good
qualities upon sufficiently copious rains, and if these fail, as they are liable
to, the water may become foul and unfit. The best time to select a site
for a hatching establishment is in time of extreme drought. If the site in
question has at that time an ample supply of pure, sweet water, the first
‘requisites are fulfilled. But if such an examination discloses any lack in
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this respect, the site must be rejected. It would be well, also, to visit the
place in time of flood and, if in a very cold climate, in severe winter
weather, to know what dangers are to be guarded against on those
scores.

The volume of water necessary will depend on several circumstances,
mainly on the following: 1st, the proposed capacity of the establishment;
2d, the temperature of the water; 3d, its character as to aeration; 4th, the
facilities existing in the house for the acration and repeated use of the
water. With water of the highest quality and low temperature and with
unlimited facilities for aeration, possibly a gallon a minute or even less
can be made to answer for the incubation of 100,000 eggs of salmon. As
the temperature rises or the facilities for aeration are curtailed, a larger
volume becomes necessary. In case of spring water, cooled only to 40°, and
acrated only by exposure to air in a pool of about a square rod surface, with no
facilities in the house for aeration, and with the eggs and fry crowded in
the troughs at the rate of 4,000 per square foot, 4 gallons a minute is the
least that can be trusted to support that number, (100,000,) while 6, 8, or 10
gallons per minute would be much better. While the minimum is, as stated
above, possibly less than a gallon a minute, no novice can be advised to trust
to less than 3 gallons per minute for each hundred thousand eggs or fish under
the most favorable circumstances. These statements are about as definite as
can be made. The question of volume must be decided for each case accord-
ing to the peculiar circumstances existing, and the novice must first acquaint
himself with the mode of arranging the fixtures in the house, and es-
pecially with the means and facilities for aeration, for which directions
will be given below, and then study the possibilities of the proposed site.
It should be borne in mind that the volumes of water stated above are
strictly minimum quantities, meant to apply to the very lowest stage of
water that can possibly occur during the hatching season.

If the water supply is to be drawn from a small brook or a spring, it
will be necessary to measure the volume carefully. The following is an
easy and accurate mode, applicable to most cases. Take a wide board
one inch thick, {or two or three of them carefully jointed or matched,) and
bore a smooth inch hole through the middle of it. With this make a
tight dam across the stream so that all the water will have to flow through
the hole. If the water on the upper side rises just to the top of the hole,
it indicates a volume of 2.3 gallons per minute; a rise of half an inch
above the top of the hole indicates a volume of 3} gallons per minute;
2 inches rise, 5 gallons per minute; 3 inches, 6 gallons per minute; 6
inches, 8 gallons per minute; 12 inches, 12 gallons per minute. If two
one-inch holes are bored, the same rise will of course indicate twice the
volume. The volume vented by holes of different sizes is in proportion
to the squares of their diameters ; thus a two-inch hole vents four times
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as much as a one-inch hole. A cylindrical tube whose length is three
times its diameter will vent 29 per cent. more water than a hole of same
diameter through a thin plate or board.

3.—SITE.

A satisfactory supply of water having been found, it is next necessary
to select a site for the hatching-house that combines in as great a degree as
possible the various desiderata, of which the most important are, first,
facilities for creating a head of water to provide for the requisite fall into
and through the troughs ; second, security against inundation; third, if in
a cold climate, security against too much freezing; fourth, general safety
and accessibility. _

The fall required in the hatching-house cannot be stated very definitely,
but it can hardly be too great. The minimum for the most favorable
cases is as low as three inches, but only under the most favorable circum-
stances in other respects will this answer, and even then it is subject to
several very serious disadvantages. It is only admissible where there is an
ample supply of aerated water, and the troughs are very short, and there
is absolutely no danger of inundation; and the disadvantages are the im-
practicability of introducing any acrating apparatus and the necessity of
having the troughs sunk below the floor of the hatching-house, which
makes the work of attending the eggs and fish very laborious.

A fall of one foot will do pretty well if there is entire safety from in-
undation. This will permit the troughs to be placed on the floor instead
of below it, (a better position, though still an inconvenient one,) and some
of the simpler aerating devices can be introduced. Better is a fall of three
feet, and far better a fall of six feet. The latter will allow the lowest
hatching-troughs to be placed two feet above the floor, to the great relief
of the backs of the attendants, and leave ample room for complete aera-
tion. Of course the necessities of the case are dependent largely upon
the volume and character of the water. If there is plenty of it, and if
it is well aerated before reaching the hatching-house, there will be no
occasion in a small establishment of additional aeration in the house, and,
therefore, no need of more than three feet fall, and, except for convenience
in working and for guarding against inundation, one foot fall is enough.

As to liability to inundation, actual inspection of the premises at time
of floods will generally suggest what safeguards are needed. If located
by a brook-side, the hatching-house should not obtrude too much on the
channel, and below the house there should be an ample outlet for everything
that may come. By clearing out and enlarging a natural water-course
much can often be done to improve an originally bad site.

In acold climate it is an excellent plan to have the hatching-house
partly under ground, which will protect it wonderfully against outside
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cold. When spring water is used there is rarely any trouble, even in a
cool house, from the formation of ice in the troughs; but lake, river, or
brook water is, in the latitude of the northern tier of States, so cold in
winter that if the air of the hatching-house is allowed to remain much
below the freezing point, ice will form in the troughs and on the floor, if
there is any leakage, to such an extent as to be a serious annoyance, and
sometimes, if not watched, will form in the hatching-troughs and extend
so deep as to freeze the eggs and destroy them. Stoves are needed in such
climates to warm the air enough for the comfort of the attendants; but
the house should be so warmly located and constructed that it may be left
without a fire for weeks without any dangerous accumulation of ice. The
easiest way to effect this is to have the house partly under ground; but if
the site does not permit this, the same result can be brought about by
thorough construction of the walls and by banking well with earth, saw-
dust, or other material. In warmer climates no trouble will be experi-
enced from this source.

4—DAMS AND CONDUITS.

In some cases the best way to get the requisite head is to throw a dam
across the stream and locate the hatching-house close to it. The dam will
form a small pond which will serve the triple purpose of cooling, aerating,
and cleansing the water. But unless the character of the bed and banks
of the stream be such as to warrant against undermining or washing out at
the ends of the dam, it is best not to undertake to raise a great head in this
way. With any bottom except one of solid ledge there is always great
danger, and to guard against it when the dam is more than two feet high
may be very troublesome. If there is any scarcity of water, or if it be de-
sirable for any other reason, for aerating or other purposes, to secure a con-
siderable fall, it is better to construct the dam at some distance above the
hatching-house, on higher ground, where a very low dam will suffice to
turn the water into a conduit which will lead it into the hatching-house at
the desired height.

The conduit is best made of wood. A square one of boards or planks,
carefully jointed and nailed, is in nearly all cases perfectly satisfactory.
For an ordinary establishment a very small conduit will suffice. The vol-
ume of water that will flow through a pipe of given form depends first,
upon the the size of the pipe, and secon(fl,) upon the inclination at which it
is laid. A straight cylindrical pipe, one inch in diameter, inclined one foot
in ten, will convey about eleven gallons of water per minute. The same
pipe, with an inclination of one in twenty, will convey eight gallons per
minute; with an inclination of one in fifty, five gallons per minute; with
an inclination of one in one hundred, three gallons and a half per minute;
with an inclination of one in one thousand, one gallon per minute. A two-
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inch pipe will convey about 5} times as much water as an inch pipe; a
three-inch pipe nearly fifteen times as much. A one-inch pipe with an
inclination of one in 1,000 will convey water enough for hatching 25,000
eggs; with an inclination of one in fifty, enough for 100,000 eggs; with
an inclination of one in twenty, enough for nearly 200,000 eggs. A square
conduit will convey one-quarter more water than a cylindrical pipe of same
diameter. If there are any angles or abrupt bends in the pipe its capacity
will be considerably reduced. It should be remembered that if the water
completely fills the aqueduct it is thereby entirely shut out from contact with
air during its passage, whereas if the pipe be larger than the water can fill
the remainder of the space will be occupied by air, of which the water,
rushing down the incline, will absorb a considerable volume and be thereby
greatly improved. It will therefore be much better, when practicable, (and
this includes nearly all cases,) to make the conduit twice or thrice the
size demanded by the required volume of water. If the bottom and sides
be rough, so as to break up the water, so much the better; and the wider
the conduit is of course the more surface does the water present to the air.
It is not at all necessary to cover the conduit, unless from its position it is
exposed to inundation or to pollution by the visits of mischievous animals
or other agencies, or unless, as may sometimes, but rarely, occur, the water
would be in danger of freezing up. If the water comes from springs or a
spring brook, or a lake or pond, there is no danger on that side, unless the
aqueduct is a very long one; on the contrary, the spring water will only
receive a wholesome cooling down.

5—AERATION.

This is perhaps the most important branch of the whole subject. The
water which fishes breathe is but the medium for the conveyance of air,
which is the real vivifying agent. Without air every fish and cvery egg
must surely die, and with a scanty supply the proper development of the
growing embryo becomes impossible. Water readily absorbs air whenever
it comes in contact with it, and the more intimate and long continued the
contact the greater the volume it will absorb. The ample aeration of the
water to be used in the hatching-house has already been mentioned as a
desideratum of the first importance, and some of the devices by which it
is to be secured have been incidentally alluded to. But a little more
remains to be said. ’

Water from either a brook or river that has been torn into froth by
dashing down a steep bed has absorbed all the air that will be needed in
ten or twenty feet of* hatching-trough, and demands no further attention on
this score. DBut if the water must be taken from a lake, a spring, or a
quiet brook, its burden of air is much less and is liable to become so reduced
before it gets through the hatehing-house as to be unable to do its proper
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6.—FILTERING.

Before the introduction of wire or glass trays for hatching fish-eggs it
was customary to lay them on gravel, and under these circumstances it was
absolutely necessary to filter all but the purest water. Even ordinary
spring water deposits a very considerable sediment, which might accumu-
late upon the eggs to such an extent as to deprive them of a change of
water and thereby smother and destroy them. When the eggs are deposited
on trays, however, even though their upper sides be covered with sediment,
underneath they are clean and bright, and remain in communication with
the water beneath the tray, though of course the circulation of water
through the trayis not perfect. The trays, moreover, offer the best facilities
for cleansing the eggs as often as may be necessary, and establishments for
the hatching of eggs of the salmonide do not commonly receive them
until they have arrived at the stage when they can be safely subjected to
whatever washing and disturbance may be desired. It is not, therefore,
deemed necessary to introduce any considerable devices for filtering water
which is naturally very pure, as are lake and spring water commonly when
not subject to intermixture with surface water during rains. There are,
however, so many cases in which it is necessary to use water subject to
constant or occasional turbidness that some directions for filtering are
indispensable.

In the first place, let the water from the conductor be led into a deep
tank, which may be termed the “settling tank,” where the coarser and
heavier dirt will sink to the bottom. This may as well be located outside
the hatching-house, and for a small establishment a hogshead sunk in the
ground will answer. ¥rom the settling tank the water should be led into
a filtering trough inside the house, as shown in Figure 2, which exhibits
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one out of many convenient arrangements. This trough may be just the
length of the head or distributing trough alongside which it lies, or may
be much shorter, four feet answering well where little work is demanded
of it. For depth and width 15 to 18 inches are convenient dimensions.
If the water is introduced near the middle of the filtering trough the
current may be subdivided, part going to the right and part to the left,
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each part through its own set of filters, as shown by the arrows. This
makes the single long trough equivalent to two shorter troughs, and since
the shorter trough would be amply long to receive the requisite screens,
the filtering capacity of the trough is thus doubled. When either the
volume or excessive turbidness of the water demands an extraordinary
capacity in the filter, the water may be introduced at several points by
means of an additional long distributing trough placed alongside the filter-
ing trough, as shown by the dotted outline in Figure 2, and each of the
separate currents be subdivided as already described. In this way six
separate sets of filters may be introduced into a single trough 12 feet long.
The filters to be used with the foregoing arrangement are made by stretch-
ing woolen flannel on wooden frames. The best device consists of two separate
frames, one fitting inside the
other, (without nails,) as in
Fig. 3, and holding stretch-
ed between them a piece of
flannel considerably 1arger 4
than the frame, to allow for =
shrinkage and for a margin
to close the interstices on either side and at the bottom between the frame
and thetrough. Thisfilterslidesdown into the trough obliquely, between two
pairs of cleats on op-
positesides, as shown
in Tfig. 4. Strips of
wood half an inch igf
thick are suitable for —=—==F——F—
the construction of %—; =
these frames, giving —————
a total thickness of Fig. 4.
one inch to each filter, and if it is desired to save room, the space intervening
between the frames may be as narrow as half an inch, so that it is possible to
get eight filters into a single foot of the length of the trough. They should
slide easily into place, so that they may be removed whenever necessary to
clean them. The cloth can be removed from the frames and washed or dried
and brushed. There should be a large surplus of them on hand, so that a
clean one for immediate use should always be ready. The filters should not
come quite to the top of the trough, so that if they become completely clogged
with dirt the water may flow over their tops to the hatching-troughs; for
dirty water is much better than stagnation. It is better to have flannel (or
baize) of several grades of fineness, and pass the water through the coarser
ones first. If leaves and other coarse rubbish are liable to enter the filtering-
trough they must be arrested by a coarse grating of “wood or metal above each
set of filters; it is better to stop all such coarse material outside the house.
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Figure 5 shows the interior .of a hatching-house supposed to have a
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capacity of 150,000 Atlantic salmon, or say 100,000 to 125,000 Pacific
salmon. 'The troughs are about ten feet long and six inches deep, arranged
in pairs (except the one next the wall) with walks between. These troughs
are placed upon the floor, but when circumstances permit well aerated water
to be brought into the house high enough, it is better to place them two or
three feet above the floor. This is, however, entirely a question of con-
venience for the attendant. The water used is supposed to be unfiltered,
and is therefore received in a deep and wide head trough, which will serve
as a settling tank. From the head trough the water is delivered by
wooden faucets to the hatching-troughs, the fall at this point affording
an opportunity for aeration, which can be improved by letting the water
fall on a slanting board, from the edge of which it will fall in a thin sheet
into the trough. It is important to have the faucets all exactly on the
same level ; otherwise those which are lowest will, unless carefully regulated,
rob the others of their share of the water. The style of faucet represented
is very convenient and safe, but a
plain spout of lead or wood, three
or four inches long, and closed by a
slide on the upper side, as shown
in Figure 6, is just as good and
easier made. Avoid any kind of
a faucet that is liable to be acci-
=4 dentally closed, like a molasses
faucet, an occurrence that I have
= known to be followed by very
e—— serious results. The bore of the
ot faucet should not be less than one
Fig. 6. inch for a trough a foot wide.

A very convenient outlet for a hatching-trough is formed by a two-inch
lead pipe set into the bottom of the trough and running down through the
floor. The water is maintained at the proper height by a movable parti-
tion, or dam of thin boards sliding down between cleats nailed to the sides
of the trough, as shown in Figure 5. The height of the water depends
upon the number of pieces brought into use at any time. These boards
must be carefully jointed and fit nicely between the cleats, that there be no
waste of water. A dam of the same sort should be used to hold the water
at several points in an inclined trough.

The troughs should be fitted throughout with light board covers from
two to four feet long, with cleats or other fittings convenient to lift them by.
The faucets may be covered by a box, as shown in Figure 5, on the second
trough. Screens fine enough to shut out all vermin should be placed at
both ends of the trough.

Almost any kind of easily worked wood may be used for building the
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choose common wire-cloth, 12 wires to the inch or finer. The article
sold at all the hardware shops for window screens is very suitable; being
already painted thoroughly it requires but a single coat of asphaltum
varnish to fit it for use.

All iron wire must be protected from rust by painting or varnishing in
a most thorough manner. The commonly used material for this purpose
is asphaltum varnish. The so-called paraffine varnish, a coal-tar product,
is much inferior. It is very uneven in quality, but generally dries very
slowly and has a penetrating and disagreeable odor. It is best to have the
wire-cloth cut of the proper size, rolled perfectly flat, and then varnished
with two or three coats on the edges that are to lie against the wooden
frame. The rest of the varnishing can be done after the wire is attached
to the frames. Two good coats, very carefully laid on, is the least that
will answer for iron not previously painted, and three coats are much to
be preferred. For nailing to the frames use tinned tacks.

There is, after all, a good deal of trouble in securing a thorough spreading
and adhesion of the varnish, and it is much to be hoped that some better
material will soon be discovered. I have tried iron wire, tinned after
cutting up, and for a single season it has worked well ; but I fear the tin
will not be permanent enough. Brass wire, nickel-plated, is admirable
but expensive,—costing about 60 or 70 cents per square foot. For the
present, therefore, iron wire is recommended. There should always be a
surplus of trays, so that if any of those in use are found to rust badly they
can be exchanged for newly varnished ones.

9.—ARRANGING THE TRAYS FOR WORK.

The trays must not be placed on -
the bottom of the trough, but on a \\
support raised a little distance above

the bottom. As it is very desirable \\ ik

to have the trough as free as possible ,7 / V)

from obstructions, it is best to pro- \V o i 2 .

vide a temporary support for the § . / ///% 7
trays, like that shown in Figure 8. \\f/ % 7 //%///4 O 2///?///
Take a long, narrow strip of wood a AT \

quarter of an inch thick and drive Fig. 8.

through it, at proper distances, nails one inch long. Set the points of the
nails a quarter of an inch into the floor of the trough and the top of the strip
will then be three-quarters of an inch above the floor.  On two of these sup-
ports, placed at a distance of a quarter or half inch from the sides and run-
ning the whole length of the trough, rest the hatching-trays. Supports
touching the sides of the trough will not answer, because they form, with
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the trays and the sides, narrow crevices into which the young fish may
wriggle, to the great danger of being crushed to death. After all are
hatched the trays are no longer of service, and the support can then be
taken out without injuring the fish, leaving an unobstructed floor.

The trays which rest on the supports just described need no legs. To
use a trough to its full capacity, however, another series of trays, resting on
the first series, is necessary, and sometimes a third series resting on the

Fig, 10.
second. The trays used in these upper series must be provided with legs

half an inch long, obtained by driving four nails into the under side of the
frame. (See Figures 9 and 10.) This keeps the trays half an inch apart,
the proper distance when there is a space of three-quarters or an inch un-
der the lower trays. It is, however, recommended to partially close the
lower space at first by a few movable cleats, which can be removed when
the fish begin to come out of the shell and accumulate on the floor. These
precautions are to guard against a too free flow of water underneath the
trays, where it would at that time be wasted, and perhaps leave a scanty
supply for the eggs above. Asa

1= — .,_ further precaution, with the same
e '"“'“' end in view, if the trays do not fit

‘:m"‘ :::ﬂ the troughs pretty closely they may

be placed obliquely, so that two op-
Y posite corners will preventa draft of
" water down the side. (See Fig. 11.)
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The water passes through from below upward, and the weight of the fishes
constantly tends to keep them away from it and assists them to clear them-
selves if once drawn against it. If there isa very strong current this is the
only safe screen. It is nothing unusual for young fish to get against an
upright screen and, the current being pretty strong, be unable to get away
from it, and if the screen be too coarse their sacks are often drawn through,
to their almost certain destruction. The safety screen should be sunk an
inch or two below the top of the dam.

12—TREATMENT OF THE EGGS.

If the foregoing instructions for the erection and fitting of the hatching-
house have been judiciously followed, the task of caring for the eggs and
young fry will not be a very difficult one, but will nevertheless demand
constant alertness.

‘When eggs are received from other stations, it is important to lose no
time in opening the package and ascertaining their condition. If the eggs
-are packed in moss, plunge the bulb of a thermometer into the moss under
several layers of eggs, taking care to admit the least possible amount of
outside air; cover it up and walit fifteen or twenty minutes, when it can be
-examined and the general temperature of the package ascertained pretty
nearly. If it is within six degrees of the temperature of the hatching-
-water the eggs may be immediately placed on the hatching-trays. If,
however, the temperature of the moss is six degrees higher or lower than
the hatching-water, it is better to drench the boxes with water of inter-
mediate temperature, several times if the difference be very great, to bring
the-eggs gradually to the temperature of the water. After this the sooner
the-eggs arc placed on the trays the better. If it is impossible to avoid wait-
ing, (over night, for instance,) let the packages stand in a room of safe and
uniform temperature, (hatching-house or cellar,) but never let packages of
eggs-stand in water. If the eggs are packed in the mode now commonly
adepted, between folds of mosquito net and layers of moss, first remove the
upper moss carefully and then lift them out, a whole layer at a time, on the
cloth on which they lie, and turn them into a pan of water, from which
bits of moss, &c., can be picked out or rinsed off. An even distribution
of them on the trays will be facilitated by measuring them out in a meas-
ure holding just enough to cover a tray.

Onee deposited on the trays the necessary work is comprised in a simple
routine. The dead eggs and fish turn white and must be removed before
they taint the water. It is better, but not essential, to have a table or
sink to do this work on, and a broad shallow square or oblong pan to set
the tray of eggs in while picking, that they may not remain long out of
water. This pan will also be convenient to rinse the eggs in, should they
become very dirty. At any time after the eyes of the embryo become

4
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they are hatched, according to the temperature of the water. It is better
to be too early than too late in this matter. For the young fish is well
able to take care of himself, and in fact will sometimes begin to feed some
days before the sack has entirely disappeared, while we know not how
serious may be the result of two or three days’ hunger. To remove them
from the trough a scoop nearly as wide as the trough, made of a wooden
frame with a shallow bag of mosquito net attached, after the fashion of
Figure 15, will do good service. If the
troughs are raised above the floor of the S
hatching-house the fish can also be drawn e
out from the outlets with water into a pail. Fig. 15,

It is sometimes desirable to keep fish over night ready for an early
morning start on a journey. This can be accomplished by taking a long
box that nearly fits a hatching-trough, knocking out the ends and supply-
ing their places with wire-cloth fine enough to hold the fish. When the
time comes to put them into the cans they can be poured in from the box.
When several cans are to be filled the fish for each may be put into a
separate box.

14.—CONCLUSION.

In conclusion it is urged upon every person attempting the management
of spawn and young fish that, however careful the construction of the houses
and fixtures, the necessity for constant watchfulness is not to be escaped.
There is no insurance so good as frequent and careful inspection. Especially
in case of a severe storm or uncommonly cold weather, the attendant should
be on the alert early enough to watch for the coming of danger and avert
it. Nothing must be taken for granted until the establishment has demon-
strated its security. Experience will show how far vigilance can afterward
be safely relaxed.

Another matter that cannot be too strongly urged upon the attention of
fish-culturists is the importance of complete records of all occurrences at the
hatching-house. Not only the receipts of spawn and its condition, the
losses occurring from day to day, and the shipment of young fish should be
promptly, fully, and carefully entered upon the record-book, but the tem-
perature of the air, the temperature, volume, and condition of the water
should be regularly observed and recorded, and occasional notes made
regarding the hatching and behavior of the fish, the presence and progress
of maladies, if any occur, and any other phenomena of importance or
interest. In no other way can the results of experience be so well pre-
served and made available, and it is much to be regretted that it has not
been the practice of all fish-culturists to keep such records.
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it closely related to Clathrocystis ceruginosa, a common species growing
in fresh-water ponds, which has lately come into public notice in conse-
quence of the so-called pig-pern odor which it exhales when decaying.
The Clathrocystis in question belongs to the lowest group of plants,
the Schizophyte, many of which are the cause of decomposition or putre-
faction of different animal and vegetable substances. Clathrocystis
roseo-persicina is very widely diffused, being known both in Europe and
America. Itis found in summer along our shores, and at times is so
abundant as to cover the ground with a purplish tinge, as one may see
in the marshes near Lynn. It is also known in dissecting-rooms, where
it grows in tubs in which bones are macerating. Wherever found it
does not flourish nor increase rapidly at a temperature below 65° IFahr,
The next point to be considered is the manner in which the Clathro-
cystis is communicated to the fish. An examination of several different
packing-houses and the wharves on which the fish are landed showed
that the Clathrocystis was present in large quantities on the wood-work
of all kinds; on walls, floors, and the flakes on which the fish are
laid. How it might have been originally introduced into the build-
ings is a question easily answered when we consider how abundant the
plant is on the marshes in the vicinity of Gloucester. It might have
been brought in on the boots of fishermen, on sea-weed, on grass, or in
other evident ways. Once in the buildings it would grow and increase
on the damp wood-work, which contains usually more or less animal
matter coming from the fish in process of drying. Why the plant is
found at times on board the fishing-vessels themselves admits of expla-
nation in fwo ways. It will easily be seen that, when it is common in
and around the buildings on the wharves, it would be carried on the
teet of fishermen on board the vessels. But there is also another
reason why it should be found on the vessels. Large quantities of salt
are of course used in packing the fish in the hold of the vessels. The
two kinds of salt most commonly used by the fishermen of Gloucester
are the Cadiz and the Trapani. I procured specimens of both kinds
and submitted them to microscopic analysis. The Cadiz salt has a
slight rose-colored tinge; the Trapani is nearly a pure white. The
microscope shows that the reddish color of the Cadiz salt is owing to
the presence in considerable quantities of precisely the same minute
plant which is found in the red fish. The Trapani is a much purer salt,
and the Clathrocystis, if it is found in it at all, exists in very small
quantities. What must happen then is plain. The Cadiz salt, as it
comes into the hands of fishermen, is already impregnated with & con-
siderable quantity of the Clathrocystis. It is sprinkled in large quan-
tities upon the fish as they are packed in the hold of the vessel, and if
the weather is warm enough for the favorable growth of the plant,
which, fortunately for the fishermen, is not the case in this latitude
except for a short period, the fish must inevitably be affected during
the voyage. As soon as the fish are landed, the circumstances are
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washing, really to clean wood which has been softened by the action of
salt substances. The wood-work of all kinds, floors, walls, &c., should
be thoroughly scraped several times a season. At present this is not
the case, for one sees at Gloucester many gratings on which wood-
mosses (lichens) have begun to grow, and even attained considerable
size, proof positive, to any one who knows how slowly such plants grow,
that no thorough scraping nor cleansing has been attempted for a long
time. I should recommend that everything made of wood used in the
curing should be painted at least once a year with white paint, and that
it should be washed at frequent intervals with hot water. It is easier
to paint than to serape wood, and wood-work which has been painted
white can be cleansed by washing with hot water with a thoroughness
which is never the case with unpainted wood. Rough, unplaned wood
should never be used, as the roughnesses are sure to be filled with a
growth of Clathrocystis in course of time. Everything should be smooth
and painted, so as to give as little possible chance for the lodgment of
foreign matter, and so that washing can be surely and quickly accom-
plished. Iron or metallic instruments, of course, should be frequently
washed and scoured, but I am inclined to think that the cleanliness of
these is better cared for than in the case of wood-work.

With regard to the fishing-vessels themselves, apart from the salt
which is used (which will be considered presently), not very much can
be said. They are not generally exposed to as high a temperature as
the wharves and buildings, and in them the Clathrocystis does not often
develop to a marked extent. What has been said about the painting
and scraping of wood-work applies, however, with practical modifica-
tions, to vessels, but, of course, at sea one cannot be as neat as on land.

There remains the important question with relation to the salt used.
As I have before said, I have carefully examined specimens of Cadiz
and Trepani salt, and I have no reason to suppose that the specimens
examined were other than fair samples of what are in general use by
fishermen. Microscopic examination shows conclusively to my mind
that the Trepani is more free from impurities, and that the Cadiz salt
contains a decided amount of the Clathrocystis, which, when communi-
cated to the fish, is so detrimental to its sale. Judging from the exam-
ination which I have made, I1should certainly advise the use of Trepani
salt as less likely to produce the redness in the fish themselves. Ihave
no means of ascertaining how the amount annually saved by using
Cadiz salt instead of Trepani compares with the amount annually lost
by the “red fish.,” If it is the case that more is saved by the use of
Cadiz salt than is lost by the unmarketableness of ¢ red fish,” then, of
course, it will be useless to advise the use of Trepani salt.

I have delayed transmitting to you my report in the hope that Imight
learn something concerning the prevalence of “red fish” in Europe, but
having made numerous inquiries without obtaining any information
having any economical bearing, I present the results at which I have
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