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surveys west of the one hundredth meridian under the War Department ;
of the topographical work of the two surveys under the Interior Depart-
ment; and of the land survey under the Land Office. The final object of
all these works of mensuration is the accurate determination of position
and the laying down of lines and points by measurement. There is at
present no co-ordination between these five surveys. Their original
determinations of position are independent; their systems of surveys
discordant; their results show many contradictions, and involve unneces-
sary expenditure. The geographical reconnaissances carried on under
the War and Interior Departments are of little value for the parceling
of land, while the land surveys are of correspondingly slight topographical
and geographical value. The operations of the coast and geodetic sur-
vey in the interior do not at present include topography and land par-
celing. To attain the desirable accuracy and economy, it is absolutely
essential that there should be only one geodetic systein, one topographi-
cal system, and one land-parceling system, all conducted under the
same head. It is evident that both topographical and land-parceling
surveys, to be properly co-ordinated and sufficiently exact, must be based
upon a single rigid geodetic foundation. All these three divisions are
departments of measuring, all are based upon accurate determinations
of position, and, to be etfectively and economically carried out, should
be united into one comprehensive system. After a careful consideration
of the facilities at the disposal of the several existing organizations en-
gaged in this work, the committee believe that the coast and geodetic
survey is practically best prepared to execute the entire mensuration
system required. Within the public domain, the dominant interest of
the United States is centered in the public lands which remain to be
surveyed and sold. The administration of these lands, consisting of
1,101,107,183 acres, is necessarily within the Department of the Interior,
while the coast and geodetic survey, having been originally inaugurated
to meet the wants of commerce, has been hitherto under the Treasury
Department. In view of the paramount importance of the public lands,
the committee recommend that the coast and geodetic survey be trans-
ferred from the Treasury Department to the Department of the Interior,
retaining its original field of operations, and assuming also the entire
mensuration of the public domain, and that, so modified and extended, it
hereafter be known as the United States Coast and Interior Survey.
"This organization would then embrace, in addition to its former work, a
geodetic survey of the whole public domain, a topographical survey com-
prising detailed topographical work and rapid reconnaissance, and land-
parceling surveys. The Superintendent of the Coast and Interior Survey
should be appointed by the President, and should report directly to the
Secretary of the Interior.

The best interests of the public domain require, for the purposes of
intelligent administration, a thorough knowledge of its geological struct-
ure, natural resources, and products. The domain embraces a vast
mineral wealth in its soils, metals, salines, stones, clays, &c. To meet
the requirements of existing laws in the disposition of the agricultural,
mineral, pastoral, timber, desert, and swamp lands, a thorough investi-
gation and classification of the acreage of the public domain is impera-
tively demanded. The committee, therefore, recommend that Con-
gress establish, under the Department of the Interior, an independent
organization, to be known as the United States Geological Survey, to be
charged with the study of the geological structure and economical re-
sources of the public domain, such survey to be placed under a director,
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Oftice, Superintendent of the Coast and Interior Survey, Director of the
United States Geological Survey, the Chief of Engineers of the Army,
and three other persons to be appointed by the President, who shall
take into consideration the codification of the present laws relating to
the survey and disposition of the public domain, and who shall report
to Congress within one year a standard of classification and valuation
of the public land, together with a system of land-parceling survey.
The necessity of this commission is evident from the fact that by far the
larger part of the public domain lies in the region where, from geologi-
cal and climatic causes, the lands are for the most part not valuable for
field-culture, and where the system of homestead pre-emption and sale
in accordance with existing laws is both impracticable and undesirable.

In regard to publications of the two surveys above defined, the com-
mittee recommend that, besides the number of copies of each report
which Congress may order for its own distribution, three thousand
copies be published for scientific exchanges by the heads of these sur-
veys and for sale at the price of publication; that all literary and char-
tographic material received by the heads of these surveys in exchange
be the property of the United States and form a part of the libraries of
the two organizations; that the money resulting from the sale of these
publications be covered into the Treasury.

The committee recommend that the annual reports of operations of the
two surveys accompany the report of the Secretary of the Interior ; that
the special memoirs and reports of both surveys be issued in uniform
quarto series; that thestyle and scale of the chartographic publications be
determined by the head of each organization, so as to express the scien-
tific results in the most effective and economical manner.

All of which is respectfully submitted.

0. C. MARSH,

Vice-President and Acting President.
JAMES D. DANA
WILLIAM B. ROGERS,

J. S. NEWBERRY,
W. P. TROWBRIDGE,
SIMON NEWCOMB,
ALEX. AGASSIZ,

Members of the Committee.

NEW YORK, November 6, 1878.

At the meeting of the National Academy of Sciences, held in New
York, November 6, 1878, the above report was adopted.
O. C. MARSH,
Acting President.
J. H. C. CoFFIN,
Home Secretary.
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Eastern States and from Europe, surveys of the entire areas of these Territories are
necessary to the War Department in its supervision of campaigns against hostile In-
dians, and the establishment of military posts, and to the troops in the execution of the
orders of that department. As has been abundantly shown in the history of the opera-
tions in these campaigns from the first to those now in progress, they more frequently
cover the arid, sterile, and worthless parts of the Territories, which form a very large
portion of their whole area, than those parts which are inhabited, or are susceptible
of settlement and cultivation.

No other department of the government is so mnch interested in, or has so many
uses for, a complete survey of the entire area as the War Department, and the maps
required for its nse should exhibit all that is necessary to be known in the ordering of
the movements of troops andsupplies, including exactly all the localities of routes over
which they can be moved, the resources of the country, the probable haunts of the
enemy, and all the natural features of the ground which may in any way affect the

. movements of infantry, artillery, aud cavalry. Not only are these maps of the entire
area, including the most barren, necessary to those whose office it is to direct the move-
ments of troops and supplies, but the enginecr departiment of the Army should be able
to furnish every officer in command of troops with good maps printed on strong paper
{or use in the field.

Any kind of survey fulfilling the above requirements, and covering so large an ex-
tent of ¢ onntry, inv olves o uwm an expenditure of time and money that well—arrau«red
plans, in respec 't to the methods to he employed, the precision to be obtained, and the
proper department for doing the work, should Dbe considered. The methods to be em-
ployed,and the degree of precision to be obtained, depend upon the actual and pros-
pective requirements of the government (especially of the War Department, which, as
befove stated, has a paramount need of a survey ot all the portions of our public do-
main, the worthless as well as the valuable), the wants of the inhabitants, and of
those who are looking toward the West with views of emigration or investment.

That minute surveys, such as the ordnance survey of England, executed by the
corps of royal engineers ; the surveys of the continental countries of Europe, carried
on by their military establishments; the survey of the Atlantic and Pacific and Gulf
coasts by the Coast Survey, and the survey of the great lakes by this department, are
not required for our Western Territories, thinly settled or entirely unoceupied by eivil-
ized people, as they are, is manifest. Tilell' area is immense ; the cost would be enor-
mous, and there are no necessities which demand them. None of the densely-settled
States of the East, as far as this department is informed, have as yet been induced to
authorize the expenditures required for such shrveys of their comparatively small
areas ; and the War Departiment has not, and, it is believed, will not, ask Congress
to appropriate the public moneys for any such survey of onr Western Territories.

The propriety of this is appareunt when it is considered that the cost of such a survey
would not, iu this conntry, be less than $100 per square mile, that the area of the
country west of the 100th meridian of longitude is about 1,500,000 square miles, and
that the total cost would not be less than ‘$1:>O 000,000. Furthermore, such a survey,
with any probable expenditures which Contrress would be likely to grant, could not be
executed in less than two lundred years,

In the view of this department, a trigonometrical and topographical survey of the
Territories, which shall be founded on accurate astronomieal and geodetic methods ;
that is, in which the frame-work of all extended surveys—the triangulation—is carefully
executed; which exhibits with sufficient accuracy, and with variable degrees of detail
according to circumstances, the forms and elevation of the mountain ranges and
passes, the roads, the trails, "the lakes and ponds, the water-courses, the forests, and
all the prominent natural features of the country, including its capacity for agricul-
ture, for grazing, and for mining; which includes the gauging of streams with refer-
ence to the irrigation of those 1)01hons of the country which are susceptible of ocenpa-
tion by a grain-growing population; and which shows at a glance everything necessary
to be known in connection with the movements of troops “and supplies, is the survey
which should be reconmended for the adoption of Congress.

The frame-work of the map being accurate, limited areas can be surveyed from time
to time with any degree of exactitude required for any special purposes, whether cou-
nected with the geography, the geology, or the natural history of those areas.

The survey of the territory west of the one hundredth meridian, carried on nnder the
direction of the Chief of Engineers, by ofticers of the Corps of ]Lugmeels, officers of
other branches of the nuht‘uy service detailed for the work, and by civilians of scien-
tific attainments in the service of this department, which las altez uly surveyed more
than 300,000 square miles of area, is believed to fulfill all the foregoing requirements
of the War Department, and of the nation at the present time, and until the Territories
are not less thickly settled than the more recent of the States of the Union. The
geodetic work on which the maps of this survey are based may be relied on as accu-
1ato ; and that the topography is sufficiently in detail, is evident from an inspection of
ex&mp]os which are sent herewith for the information of the National Academy.
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precede the selection by the Interior Department of the portions of the public lands to
be surveyed in detail for subdivision and sale.

If this plan should be adopted, not only would there be no difficulty in dutermunno’
beforehand the limits of the areas over which the Iand survey should properly be car-
ried, but the points and lines of the laud surveys could be, w ‘ith very little trouble or
expense plotted on the maps in their correct geodetic positions.

In regard to the geological surveys, no reason is forescen why the maps of the War
Depnrtmenf SUTveys cannot be drawn to any scale which may be considered necessary
in plotting the geology of those portions of the country over which it may be considered
necessary to carry investigations in that science.

The followi ing documents and maps are sent herewith for the information of the Na-
tional Awdom of Scienees in its consideration of the matters referred to in this com-
munication :

1. Thirteen maps of the series of maps of the survey west of the 100th meridian ; 29
maps of this serics have been published.

2. Ten charts of the scries of charts of the survey of the northern and northwestern
lakes and River Saint Lawrence ; 65 maps of this series have been published.

3. Four charts of theseries of charts of the survey of the Mississippi River; 9 charts
of this series have heen published.

4. A copy of the War Departmentmap of the United States, exhibiting the distribu-
tion of military posts.

5. A copy of the atlas of the geological survey of the 40th parallel.

6. A copy of “Notes on Earopcan Surveys,” by General Comstock, of the Corps of
Engincers.

7. A copy of the report of the survey of the northern and northwesternlakes for 1875,
containing (pages 8 to 10 inclusive) a short history and showmﬂ' the extent of thatsur-
vey.

The letter of the acting president of the National Academ\ of Scienees is herewith
refurned.

Very respectfully, yvour obedient servant,
H. G. WRIGHT,
Acting Chicf of Engincers.
Hon. GEorGr W, McCraRry,
Secretary of War.

DEPARTMENT OF THE INTERIOR.
Letter from the Secretary.

DEPARTMENT OF THE INTERIGR,
Washington, D. C., November 2, 1878,

SIr: Pursuant to the request contained in your letter of the 2Sth
September last for information concerning public surveys, under a para-
graph in the sundry civil act of 20th June last (20 Stat., 230), which
requires the National Academy of Sciences to take into consideration
the subject of scientific surveys, as well as those conducted under the
direction of the General Land Office, I have the honor to transmit here-
with the following papers:

1. Copy of the Report of the Commissioner of the General Land Ofﬁce,
with exhibits, (¢) Instructions to surveyors-general, in private; (b) Dia-
gram, showing principal meridian, principal base, gulde merldlan, cor-
rection or standard parallels, and township lines; (¢) Form of surveying
contract; (d) Special instructions for the estdbhshment and survey of
boundary line coincident with a degree of longitude; (¢) Boundary-line
on parallel of latitude; (/) Outline of rectangular system of surveying;
(9) Blank township-plat, showing surveyable lines and corners.

2. Report of Maj. J. W. Powell, in charge of United States Geo-
graphical and Geological Survey of the Rocky Mountain Region, with
exhibits, (a) Ex. Doc. No. 80, House of Representatives, 45th Congress,
2d session; (b) printed copy of Report of J. W. Powell for 1877; (¢)
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The survey of the publie lands under existing laws requires that section lines shall
be traced and established one mile apart, and this is all that is required for the accurate
survey of the land. The surveyor is only required to make such notes asto the quality
of the land as come within his vision from the line he is tracing. These notes must,
from necessity, be very imperfect and unreliable as an accurate description of the
quality of the land and of its mineral and timber resources or value. Either after or
Defore the surveys are extended over the public lands geographical and geological sur-
veys are made at great expense, which describe the country no doubt most accurately,
but not with reterence to the public surveys. It is impossible to determine from these
surveys any fact concerning any subdivision ot the public lands showing the value of
it for mineral or agricultural purposes.

If the geological and geographical surveys were made simultaneously with the sub-
divisional survey of the land, this office and the local offices would, of course, be
advised of the character of the land, and would thus be enabled to prevent the tak-
ing of coal, mineral, or timber lands under the laws for the disposal of agricultural
Jands, and would result in a great saving to the Treasury of the government.

I transmit herewith a copy of the manual of instructions to surveyors-general, copy
ot special instructions for the establishment and survey of a boundary coincident with a
degree of longitude, abstracts of returus of survey ot a boundary line on a parallel of
latitude, showing the methods usedin determining the same, an outline of the rectangu-
lar system of surveying, with diagrams A and B, and form of a contract for the sur-
vey of public lands.

Very respecttully,
J. A, WILLIAMSON,
Commissioner.
Hon. CARL SCHURZ,
Secretary of the Interior.

OFFICE OF THE UNITED STATES GEOLOGICAL AND GEOGRAPHICAL
SURVEY OF THE TERRITORIES,
Washington, D. C., October 29, 1878.

Sir: Your communication of October 3, inclosing a copy of a letter from Prof. O. C.
Marsh, acting president of the National Academy of Sciences, requesting a report on
the subject of said letter, was received at Cheyenne, Wy., October 13, on my return
from the Yellowstone Park.

In reply, I beg to say that any plans which I could offer for the survey of the West-
ern Territories would naturally be based nupon the organization now under my charge.
However desirable might be some great comprehensive plan of surveys, which should
include all the scientific organizations connected with the government, the question
would arise, is any such plan practicable at this time? Is the country ready for a
department or bureau of science. If not, we have simply to consider what plan may
be most practicable, and what one may meet the approval of a majority of Congress
and the scientific men of the country.

My own agency in the work of exploration in the West is well known to the pres-
ident and the committee of the National Academy. My labors commenced as far back
as 1853 and have been uninterruptedly continued to the present time, except for a
period of about four years of the war, during which I served as a surgeon of volunteers.

My explorations in earlier years were made under unfavorable circumstances, when
there was but little interest in such matters among our people, and it is only within a
few years that I have begun to reap the rewards of those labors. 'The survey now
under my direction began in a very small way in 1867, and has gradually attained its
present size and position thirough my most strenuous personal efforts. It was, how-
ever, founded largely on my labors during the first eight years, or from 1853 to 1860.

1. I need not refer in detail to the numerous publications made as the results of the
survey up to this time, as they are doubtless well known to the committee of the
academy. Should the committee need any additional infoMnation, I shall be happy
to furnish it without delay. In the mean time I beg the secretary to forward them
the accompanying package of pamphlets (marked 1, 2, 3, and 4), and to refer them to-
"the publications of the survey, named therein, which can be forwarded to them at
any time. ’

2. The organization under my direction consists of men with peculiar fitness for and
a large practical experience in the special departments of the work assigned to them.
They have been engaged in Western exploration from five to twenty yearseach. The
organization is complete in all its parts, and ready to perform any work which can be
required of a geological and geographical survey in its most comprehensive senses.
It is regarded by the most eminent men of science in this country and in Europe as
the most important and effective survey in existence at the present time, Dr. Peter-
mann, after spending a day in examining the work and the office of the survey, stated
“that there was not such an organization in all Europe.” The testimony of Dr..
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mittee of the academy would make a careful examination of its workings as shown
by the material in the office.
Very respectfully, your obedient servant,
F. V. HAYDEN,
nited States Geologist.
Hon. C. ScHURZ,
Secretary of the Interior.

Al

Sir Joseph D. Hooker, a distingnished botanist, director of the Gardens of Kew and
president of the Royal Society, London, Eng., says:

“T can hardly tell yon how great the interest is which your survey work excites
here in England. Taken in all its bearings, it is no doubt the most interesting and
important now being undertaken anywhere on the globe, India, perhaps, only ex-
cepted, and you certainly beat India in the admirable completeness of your work and
the illustrations of the physical as well as geological features of the country.”

B.

Lieut. Gen. Richard Strachey, of the royal engineers, London, Eng., says:

“T wish you every success in the completion of the great work you have hitherto
so well carried on. As I have before said to you, I think it is an nndertaking in all
respects most honorable to your government and to the men of science who have been
their agents in carrying it out. In truth it is, I believe, the only really scientific sur-
vey of a great country ever entered upon.”

DEPARTMENT OF THE INTERIOR,
ashington, D. C., July 1, 1874.
Instructions for the government of the geological and geographical survey of the Territories
of the United Stales (authorized by act of Congress to be made under the direction of the
Secretary of the Interior) in the preparation of suitable maps for the construction of an
atlas of said Territories.

The following plan for the construction of an atlas of the territory of the United
States west of the meridian of 99° 30’ has been adopted by this department :

As the area mentioned embraces the greater part of the arid region of the United
States, and has within its limits the greater nunber of mining districts therein, it is
necessary that the maps composing the atlas contemplated shall be on a scale of suf-
ficient magnitude to exhibit all the important geographical and geological features of
the country; and in order that the several parties working under the direction of
this department may properly connect their work, that the progress made in their
surveys may at all times be understood, and that the several surveys may be con-
ducted on a uniform system, this plan has béen adopted:

1. There shall be two classes of maps—one known as ‘‘general,” the other as
¢“gpecial” maps—and the ‘‘general” maps shall be subdivided into two classes, viz:
“topographical” and ‘‘geological.”

2. The general maps shall be on a scale of four miles to an inch, or g35p. The
sheets thereof shall be 26 inches long by 37 inches wide, including the border, and to
be folded once. The area to be represented on each sheet shall be two and one-half
degrees in longitude, and one and one-fourth degrees in latitude. The one hundred
and twelfth meridian shall be taken as the standard from which the maps are to be
projected in an easterly and westerly direction, and the thirty-eighth parallel as the
standard from which they shall be projected in a northerly and southerly direction,
these lines forming the division lines between the atlas-sheets adjacent thereunto. .

3. Maps or charts of the second or ‘‘special” class may be constructed on other
scales and embracing other areas, wherever it shall be found necessary, for the pur-
pose of properly representing mining districts, mineral, agricultural, pasture, or tim-
ber lands, or other special purposes.

C. DELANO,

Secretary of the Interior.
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of the work under my direction, I shall consider it an honor to reply as thoroughly and
explicitly as T am able. I should consider it a privilege to explain to the committee,
with the fullest detail, the methods of research pursued in my work, and should be
pleased to lay before its members for examination the system employed in the geograph-
ical work, with instrunents, systematic records, field sketches, &c., embracing the
methods of measuring base lines, extending the triangulation therefrom, determina-
tion of altitudes, sketching the topography, construction of charts, &c., and the
geological methods of research, embracing the succession and geographical distribu-
tion of the sedimentary groups, the character and distribution of the crystalline schists,
the characteristics, classification, and distribution of the extravasated rocks, the
methods of research and representation employed in the study of structural geology,
&e.; and also the researches in North American ethnology, embracing linguistics,
sociology, mythology, arts, &c., together with the geographical distribution of the
tribes; and, finally, the limited studies made in natural history. The greater part of
the work is yet unpublished, and for a proper understanding of what has been done
it would be necessary to thoroughly examine the materials in my office.

In relaton to the next part of the inquiry, i. e., as to ““a plan for surveying and
mapping the Territories of the United States on such general system as will *  * ¥
secure the best results at the least possible cost,” I beg to submit the following sug-
gestions:
© For the past ten or twelve years different parties have been engaged in this work,
pursuing diverse methods and producing diverse results. Four distinet autonomous
geographical and geological surveys have been carried on sinmltancously. In my
answer to the resolution of inquiry from the House of Representatives, made on mo-
tion of the Homn. J. D. C. Atkins, chairman of the Committee on Appropriations, relat-
ing to the same subject, I made certain statements in my final remarks to which I
beg to call attention, (Fide accompanying document marked B, being House of Rep-
resentatives Ex, Doe., 80, Forty-fitth Congress, second session. )

The closing paragraph is as follows:

“In view of all these facts, it is manifest that the work should be unified and a
commnon system adopted.  This may be accomplished either by act of Congress, by
executive direction, or by placing the work nnder one management.”

I am still of the opinion that the unification which I advocated at that time would
be wise; and desire to present additional reasons for the opinion then expressed.

I. The geographical work shonld be based on a transcontinental triangnlation on a
comprehensive plan, and carried on with proper refinement. With the work divided
as it has been for the past ten years this is practieally impossible. No one organiza-
tion with its small appropriation can make the necessary outlay of money for this
work without swallowing np the whole or greater part of its funds, and thus it would
be prevented from doing other work. All of the scientific surveys which have been
carried on for the past ten years are practically ‘‘in the air,” because this funda-
mental condition of accuracy has been neglected. )

II. For the hypsometric work transcontinental lines of levels should be established
to which all the base stations in the field should be related by connecting lines. With
the multiplicity of surveys and the small appropriations for each, it is impossible to
have this work done, as it is impossible to have the transcontinental triangulation
made.

III. All that portion of hypsometric work which is done by means of the barometer
is to a greater or less extent inaccurate, from the fact that the barometric constants
for North America have not been properly determined. The tables now in use are
based on observations made at Saint Bernard and Geneva under climate conditions
widely differing from those thatobtain in this country. (¥ide Williamson ‘‘On the Use
of the Barometer,” p. 220, ef seq.; Pettie and Whitney, ‘“Contributions to Barometrie
Hypsometry,” in Report of the Geological Survey of California, and Lieut. Wm. L.
Marshall, ¢ Meteorology and Hypsometry,” Appendix G 1, p. 370 of Report of the Chief
of Engineers, 1876-'77, vol. I, part 3,and ‘‘Results in Barometric Hypsometry,” p.
515 of Report of the United States Geographical and Geological Surveys West of the
100th Meridian, vol. II. A large amount of material on this subject has been collected
by the survey under the direction of the writer, but remains unpublished. )

Series of observations must be made at suitable longitudes, latitudes, and alti-
tudes within the territory to be surveyed, and from the data thus collected the tables
must be prepared. As each survey is financially weak, and has but an uncertain
tenure of existence, it is practically impossible to have these observations made.

The economic importance of hypsometric work is very great because of its relation
to the agricultural industries of the country. In more than four-tenths of the United
States agriculture is dependent upon irrigation, and in all of this region the hypso-
metric relations or relative levels of the Iand to adjacent streams by which they are
to be fertilized must be determined. In all that vast area not a single farm can be
cultivated or a site for an agricultural field selected without first determining by lev-
eling the practicability of reaching it with water. While the government will no%
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geographic results exhibited on the charts made by the surveyors have been valueless
for the following reasons:

Latitudes, longltudes, and altitudes have never been determined. The surveys have
heen proceeded from a number of initial points by north and south, and east and west
lines. The geographic co-ordinates of these initial points were never determined, and
no scientific checks were made in extending the lines therefrom.

The running of a straight line is an engineering feat of the greatest difficulty, and
no proper precautions were taken to secure even approximately straight lines. In this
nmnner, ay the surveys proceeded from the several initial points, until they met, it

ras found that no two systems could be made to agree, and it became necessary to
makc connections by irregnlar fractional subdivisions, thus entailing on the land sys-
tem a new set of diffienltics, And, finally, in the topography and caI‘towraphy no gen-
eral system was adopted ; the work has heen given out by coutract to deputy survey-
ors and even sublet; thus a large number of persons have been engaged annually in
the work, each persoun adopting a system of his own, it being necessary only to com-
ply with certain general regulations established by law.

Latitudes, 101101tud(-~4, ‘u]htmles, and topographic positions were neither established
absolutely nor relatively with aceuracy, and the cartographic methods have been so
diverse and imperfect that no general maps of value e¢an be constructed from the vast
namber of township maps on file in the Land Office. For further information on this
subject I refer to a little volune published by the Laud Office, entitled ¢ Instructions
to Surveyors-General,” and the ¢ Report of the Hon. 8. 8. Bm‘dett Commissioner of the
General Land Ottice, for the fiscal year ending June 30 1875,” and also to the Report
of the Hon. J. A. W]]]l.unson, Connnissioner of the General Land Ottice, for the fiscal
year ending June 30, 1877,” copies of which are transmitted herewith, 'and in which
the statements pvltmeut to the subjects in hand are marked.

The system of land surveys as orviginally adopted was, in many respects, wise, but
it was never taithfully executed, from the fact that atter its first inception it never had
proper scientific snpervision.  From an early date, instead of having a single head it
has a multiplicity of heads; that is, there has been a number of surveyors-general (at
present there are sixteen) wmkmﬂ' independently of each other, and practically anton-
omous. These surveyors-general o not directly condnet the sm‘vc,\ 5, but are law ofti-
cers, intermediate between the General Land Office and the deputy surveyors who do
the work, and hence are not chosen as experts, for their scientific qualifications, but
are selected for their legal acquircinents and administrative talents, For this reason it
has happened that the ~4y4t0m of surveys has not kept pace with modern science, and
has scarcely been improved during the time (the greater part of a century) in which
it has been in operation. It has failed to meet the economic and scientific wants of the
country from the fact that it has lacked intelligent supervision on the one hand, and,
on the otlier, that it has been carried out by a great nnmber of depnty surveyors wlhose
personal interests were opposed to accurate and seientific w ork, as they pelfulmed their
labors nnder contract. A list of the initial points trom which surveys have been made
will be found in the accompanying document, marked “C.”

There yet remains to be surveyed an arca of about 1,704,000 square miles, exclusive
of Alaska, and it is of paramount importanee that the surveys of the public lands shall
hereafter be conducted in such a manner as to avoid the evils above referred to.

There are on file in the General Land Otfice more than 35,000 manuscript maps, elab-
orately constructed on a scale of two miles to the ineh, and representing the topo-
graphic features of more than 1,000,000 square miles of tul‘mnv Accompanying these
maps is an equal number of 11mnuscr1pt reports relating to the geological and physical
characteristics of the areas surveyed, the whole (nstuw the gov ernment more than
$23,000,000; and they are all of imperfect value in the p: ucelmg of the lands, of little
or no value in the consideration of cconomie questions relating to the pnblic lands,
and absolutely valueless for seientific purposes.

These records of the Land Office furnish a gigantic illustration of the evils of badly-
directed scientitic work. A large corps of surveyors lias been employed for nearly a
century. Forests, prairies, plains, and mountains have heen traversed in many direc-
tions ; millions of miles have been run with compass and chain; chart after chart has
been constructed with great labor; folio on folio has been placed among the national
archives, coutaining facts incoherent and worthless; and the record has been made
that here are trees, there swamps, and yonder glades; that the lands surveyed are level,
hilly, or rolling; that sandstones are fouud here, limestones there, or granite else-
where ; and so the records of nseless facts have been piled up from year to year until
they are buried in their own mass.  That all of this Iabor and expense hias been lost to
science, may well challenge the attention of the learned men of Ameriea, and when
1)1'01)«*11y understood, tlwv will not be slow in demanding a refornt

It is scarcely necessary to indicate to a seientific body a method by which these evils
can be corrected in the future. There is one, and but one, adequate and inexpensive
method. The initial points should be conmected by a triangulation with a system of
short base-lines accurately measured, the latter having their latitudes, longitudes, al-
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