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LETTER

THE SECRETARY OF THE TREASURY,

The Iteport of the Superintendent of the United States Coast and Geodetic Survey, stating progress
made in that work during the fiscal year ending June 30, 1896.

TREASURY DEPARTMENT, OFFICE OF THE SECRETARY,
Washington, 1. C., December 8, 1896.
Sir: In compliance with the requirements of section 4690, Revised Statutes, I have the honor
to transmit herewith, for the information of Congress, a report addressed to this Department by
W. W, Duffield, Superintendent of the United States Coast and Geodetic Survey, showing the
progress made in that work during the fiscal year ended June 30, 1896, and accompanied by maps
illustrating the general advance in the operations of the Survey up to that date.

Respectfully, yours,
J. G. CARLISLE,

Secretary.
The V1CE-PRESIDENT oF THE UNITED STATES

AND PRESIDENT OF THE SENATIS.
111
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LETTER OF TRANSMISSION.

UNITED STATES COAST AND GEODETIC SURVEY,
Washington, 1. C., December 8, 1896.

Sir: In conformity with law and the regulations of the Treasury Department I have the
honor to submit herewith, for transmission to Congress, the Annual Report on the progress of
the Coast and Geodetic Survey for the fiscal year ending June 30, 1896. It is accompanied by
maps illustrating the general advance in the field work of the Survey up to that date.

Very respectfully, yours,
W. W, DUFFIELD,

Superintendent.
Hon. J. G. CARLISLE,
Secretary of the Treasury.



Blank page retained for pagination



REPORT OF THE SUPERINTENDIENT

Or THE

U. 8. COAST AND GEODETIC SURVEY
YOR THE FISCAL YBAR ENDING JUNE 30, 186,

. IIN T™WO PARTS.

PARTS 1 AND II.

PREFATORY NOTE.

In this report of the fiscal ycar 1896 the division into two parts has been retained. but both
parts are published in one volume.

Part I contains the historical portion. It presents abstracts of progress in field and office
work, gives estimates for future work, and a statement of expenditures during the tiscal year.

The usual maps and progress sketches, showing in detail the localities and scope of the field
operations, accompany the report. :

Part II contains the Appendices which relate to the methods, discussions, and results of the
Survey, with such illustrations as are required. '

The illustrations accompany the Appendices to which they respectively belong.

VIiI
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U. S. COAST .AND GEODETIC SURVEY REPORT FOR 1896—PARTS I AND IL 1X

ABSTRACT OF CONTENTS OF REPORT.

PARTS 1 AND II,

Letter from the Sccretary of the Treasury, transmitting report to Congress, p. iii.

Letter of transmission from the Superintendent to the Secretary of the Treasury, p. v.

Prefatory note, p. vii.

Abstract of contents of Report—Parts I and II, p. ix.

Titles of appendixes, p. xi.

List of prouress sketches, p. xiii.

List of illustrations, p. xv.

Alphabetical index, p. xvii.

INTRODUCTORY BTATEMENT relating to the progress of the several branches of the work of the Survey during the
fiscal year 1896, and referring to some operations of special importance, pp. 1-3. Special assignments, p. 2. Office
work, p. 2. Office of Standard Weights and Measures, p. 2. International Geodetic Conference, p.3. Arrange-
ment of this Report, p. 3. Geographical classification of localities of field work, p.3. Special operations, p. 3.

GENERAL STATEMENT OF PROGRESS: Field work in the Eastern Division (States east of the Mississippi River), p.4;
in the Middle Division (States and Territories between the Mississippi RRiver and the Rocky Mountains), p. 4; in
the Western Division (States and Territories west of the Rocky Mountains), p. 5; in the Division of Alaska,
p. 5; in special operations, p. 5. Office work, p. 5. Notices to mariners, charts, and other publications, p. 5.
Bulletins, p. 6.

IXPLANATION OF ESTIMATES for thefiscal year 1898, pp. 7-11. Estimates in detail for continuing the work of the Coast
and Geodetic Survey and Office of Construction of Standard Weights and Measures for the fiscal year 1898,
pp- 8-11. .

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1896, pp. 12-54.

Eastern Division.—States east of the Mississippi River: Maine, New Hampshire, Vermont, Massachusetts, Rhote Island,
Connecticut, New York, New Jersey, Pennsylvanis, Delaware, Maryland, District of Columbia, Virginia, North
Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, Michigan, Wisconsin, Ohio, Indiana, Illinois,
West Virginia, Kentucky, and Tennessee, pp. 12-30. Telegraphioc determination of the difference of longitude
between Cambridge, Mass., and Calais, Me.; also incidental magnetic and gravity determinations, p. 12. Hydro-
graphic surveys and examinations on the coast of Massachusetts, p. 12. Continnation of hydrographic resurveys
in Nantucket Sound and its eastern approaches, and special examinations and developments on Nantucket Shoals
and in the approaches of Hyannis Harbor, p. 13. Resurvey of Buzzards Bay, Mass., pp. 14-18. New Bedford
and Mattapoiset topographical sheets, p. 14. Wareham and Sippican topographical sheets, p. 15. West Fal-
month and Pocasset topographical sheets, p. 16. Hydrographic resurvey of Buzzards Bay, Mass., p. 17. Town
boundary line surveys of the State of Massachusetts, continued under the direction of the Topographical Survey
Commission of the State, p. 18. Lxamination of a reported danger in the harbor of Bristol, R. 1., p.19. Hydro-
graphic surveys to the southward of Block Island Sound and off Montauk Point, and special examinations in
Long Island Sound, p. 19. Resumption of the hydrographic surveys to the southward of Block Island Sound
and off Montauk Point in the spring of 1896, p. 19. Continuation of the topographical resurvey of the south
shores of Long Island, N. Y., p. 20. Continuation of the tidal record and the automatio tidal indicator at Fort
Hamilton, New York Harbor, p. 20, Continuation and completion of the series of tidal observations at the auto-
matic tidal station at Willets Point, N, Y., p. 20. Continuation of the topographioc survey of the Hudson River,
pp. 21,22, Establishment of a tidal indicator at Reedy Island, Delaware River, p. 22. Extonsion of the trans-
continental arc eastward to Capes May and Henlopen, reconnaissance and triangulation, p.22. Continuation of
the tidal record at the antomatic tide-gauge station at the United States Navy-Yard, Washington, D. C., p. 23.
Magnotic observations in the Eastern, Middle, and. Sonthern States, p. 23. Special hydrographic examinations
at various points on the Atlantic and Gulf coasts, p. 23. Automatic tidal record at IFort Sumter, Charleston
Harbor, 8. C., p. 24. Hydrographic resurvey of Port Royal Entrance, Sonth Carolina. p. 25. Establishment of
a tidal station at Port Royal, S. C., p. 25, Telegraphic longitude determinations and incidental latitude, mag-
netic, and gravity determinations in various States, p.26. Completion of the hydrographic resurvey of Pensacola
Bay and Entrance, IMlorida, p. 27. Continuntion of the triangnlation of the obligque arc in Alabama, p. 28.
Hydrographic examinations along the Gulf coasts of Florida, Alabama, Mississippi, and Louisiana, and collec-
tion of information for the Coast Pilot, p. 20. Magnetic observations at various points in the Central and North-
westorn States, p. 29. Gendetic operations: Continuation of the triangulation in northeastern Tennessee and
southeastern Kentucky, and along the Kentucky, Virginia, and Tenuessee State lines, p. 30,



X ABSTRACT OF CONTENTS OF REPORT.

Middle Division.—States and Territories between the Mississippi River and the Rocky Mountains: Minnesota, North
Dakota, South Dakota, Jowa, Nebraska, Missouri, Kansas, Arkansas, Indian Territory, Oklahoma Territory,
Louisiana, and Texas, pp. 31-35. ‘Iriangulation of Lake Pontchartrain, Lounisiana, p. 31, Determination of
the telegraphic difference of longitude between Austin, Tex., and New Orleauns, La., and incidentul magnetic
and gravity determinations, p. 32. Tidalrecord at Port Eads, La., p. 32. Establishment of o tidal station at
Point Isabel, Tex., p. 32. Telegraphic longitude determination of Little Rock, Ark., and incidental magnetic
and gravity determinations, p. 33. Transcontinental geodetic work: Reconnaissance, triangulation, and base-
line measure in Kansas, p. 33. Examination of a proposed base line in Missouri, p. 34, Continuation of the
transcontinental line of precise levels, Kansas, p. 34. Magnetic observations at various points in the States of
Missouri, Nebraska, South Dakota, and North Dakota, p. 35.

Western Division.—States and Territories between the Rocky Mountains and the Pacific: California, Oregon, Wash-
ington, Idahn, Montana, Wyoming, Nevada, Utah Territory, Colorado, Arizona Territory, and New Mexico
Territory, pp. 36-42. Continuation of the topographical resurvey of San Frauncisco Bay and Harbor, p. 36.
Continuation of the hydrographic resurvey of San Francisco Bay and Entrance, p. 37. Topographic and hydro-
graphic examination of Cuylers Harbor, San Miguel Island, Cal., p. 38. Continuation of the tidal record at the
Sausalito (San Francisco Bay) tidal station, p. 39. Magnetic observations at San Francisco and Monterey, Cal,,
p- 39. Continuation of the topographical survey of Washington Sonud, Washington, p. 39. Geodetic work:
Continuation of the tramscuntinental triangulation in Colorado, pp. 40-42. Geodetic work in Utah: Selection
and preparation of the Salt Lake base line and its connection with the transcontinental trisngulation, p. 42.
Magnetic observitions at variaus places in the State of Montana, p. 42.

Division of Alaska, including the coasts of Alaska which border on the North Pacific Ocean, un Bering Sea, and
on the Arctic Ocean; also the inlets, sounds, Luys, and rivers, pp. 43-46. Continuation of hydrographic and
general surveys in Alneka, p. 43. Chronometric determination of differences of longltude in Aluska; also
latitude and magnetic determinations, p. 45,

Special operations, fiscal year 1896, pp. 47-54. Erection of beacons on the coasts of Maine and Massachusetts for a
naval speed-trial course, p. 47. Erection of beacons on the north shore of Long Island, New York, for the naval
speed-trial course, p. 47. Special topographic survey of the Naval Academy grounds at Annapolis, Md., p. 47.
Special hydrographic examination of the vicinity of the Dry Tortugas, at the request of the Navy Department,
p. 48. Resurvey of the boundary line between the United States and Mexico, p. 49. Laying out of a speed-trial
course in Santa Barbara Channel, California, p. 49. Continuation of the resurvey of that part of the Loundary
line between the States of California and Nevada which extends from a point in Lake Tahoe to the Colorado
River, p. 49. Telegraphic determination of the difference of longitude between San Francisco, Cal., and
Ellensburg, Wash., p. 51. Examination of a portion of the boundary line between the States of Missouri
and Iowa, p. 51. Alaska boundary work: Triangulation, topography, astronomical determinations of latitude
and azimuth, and chronometric determinations of differences of longitude, p. 52. Tidal records at various foreign
ports, p. 54.

ABSTRACT OF OFFICE ANNUAL REPORTS, fiscal year 1896, pp. 55-58. Abstract of the annual report of the Assistant
in Charge of the Office, p. 55. Abstract of the annual report of the hydrographic inspector, p. 56.  Abstract of
the annual report of the Assistant in Charge of the Office of Standard Weights and Measures, p. 57, Superin-
tendent’s office, p. 57. Disbursing office, p. 58. Suboffices: San Francisco and Philadelphia, p. 58.

FIELD AND OFFICE DETAILS—TABULAR STATEMENTS, pp. 61-76. Table No. 1: Distribution of the field parties of
the Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and Pacific coasts, and in the interior of the
United States during the fiscal year ending June 30, 1896, pp. 61-65. Table No. 2: Statistics of field and oftice
work of the Coast and Geodetic Survey for the fiscal yoear 1896, and total to June 30, 1896, pp. 66-68. Table No-
3: Information furnished to Departments ot the Government in reply to special requests, and to individnals and
institutions upon application, during the fiscal year ending June 30, 1896, pp. 69-76.

OFFICE ANNUAL REPORTS, pp. 77-142. Office report No.1: Report of the Assistant in Charge of the Office for the
fiscal year ending June 30, 1896, p. 77; spnual report of the computing division, p. 78; annual report of the
tidal division, p. 81; annual report of the drawing and engraving division, p. 84; annual report of the chart
division, p. 89;: annual report of the miscellancous division, p.92; annual report of the instrument division,
p. 95; annual report of the library and archives division, p. 98. Office Report No. 2: Report of tha hydro-
graphic inspector for the fiscal year 1896, including annual reports of the hydrographic division and the Coast
Pilot party, pp. 100-112, Office Report No.3: Report of the disbursing agent for the fiscal year ending June 30,
1896, pp. 113-135. Office Report No. 4: Report of the Assistant in Charge of the Office of Standard Weights and
Measures for the fiscal year ending June 30, 1896, pp. 136-140; abstract of verifications, determinations, stand-
ardizatious, etc., made by the Office of Standard Weights and Measures during the fiscal yeur 1896, p. 141.

APPENDICES relating to the methods, discussions, and results of the Coast and Geodetic Survey, pp. 147-722. Titles
of appendices, list of, p. 115. List of illustrations, p. 146, List of progress sketches, illustrating Part I, p. xiii.
Progress sketches, Nos. 1 to 17, at end of Part I.
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. 2.—Resulting heights from spirit leveling between Old Point Comfort and Richmmond, Va. From
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U. 8. COAST AND GEODETIC SURVEY REPORT FOR 1896—PARTS I AND II
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REPORT.

PART 1.

INTRODUCTORY STATEMENT.

This report preseuts a full account of the varied operations carried on during the fiscal year
by this important branch of the public service, and also gives in concise tabular form complete
statistics relating to the distribution of field parties and the results accomplishéd both in field and
office.

The usual wmaps and sketches, showing graphically the progress of the Survey and the present

condition of the work, accompany the report and will be found at the end of the volume.
v Field operations.—The field operations during the year have included the measurement of base
lines; reconnaissance; triangulation; astronomical determinations of time, latitude, and azimuth;
telegraphic and chronometric determinations of longitude; topographical and hydrographical sur-
veys and resurveys; tidal and current observations; determinations of maguetic declination, dip,
and intensity; pendulum observations for determination of the force of gravity; geodetic leveling;
Coast Pilot examinations; bonudary-line surveys; special topographie and hydrographic examina-
tions, including the investigation of reported dangers to navigation; and laying out and marking
of naval speed trial courses.

Upward of fifty field parties were engaged on these various branches of the work, and these
were distributed along the Atlantic, Gulf; Pacific, and Alaskan coasts, and in the interior of the
country. Surveys or observations were conducted within the limits or on the coasts of twenty
States and Territories along the seaboards, and in fifteen interior States and Territories,

The special operations of importance begun, continued, or completed during the year may be
enumerated as follows:

Completion of the topographic and hydrographic resurvey of New Bedford Harbor and its
approaches; continuation of the topographic and hydrographic resurvey of Buzzards Bay; con-
tinuation of hydrographic surveys and examinations on the coast of Massachusetts; continuation
of hydrographic resurveys in Nantucket Sound, Block Island Sound, and off Moutauk Point;
continuation of the topographic resurvey of the southern .shores of Long Island; continuation
of the Hudson River survey; extension of the main triangulation eastward across the States of
Maryland and Delaware to Capes Henry and Henlopen; hydrographic resurvey of the harbor and
entrance of Port Royal, 8. C.; magnetic determinations in various Eastern, Middle, Southern, and
Western States; special hydrographic examinations along the Atlantic, Gulf, and Pacific coasts;
completion of the hydrographic resurvey of Pensacola Bay and Entrance; continuation of the
primary triangulation of the oblique arc in Alabama; continuation of the determination of points
for State surveys; progress made in the triangunlation of Lake Ponchartrain; continuation of the
transcontinental triangulation in Kansas, Colorado, and Utal, including base-line measurements;
coutinuation of the transcontinental line of precise levels in Kansas; continuation of the topo-
graphic and hydrographic resurvey of Sau Francisco Bay and Harbor; continuation of the
survey of Washington Sound; continuation of general and hydrographic surveys in southeast

S. Doc. 35——1 1
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Alaska; continuation of the survey of the California and Nevada oblique bouundary line; contin-
uation of surveys in counectiou with the Southeast Alaska-British Columbia boundary line;
magnetic determinatious at sixty-one stations in various parts of the country; telegraphic and
chronometric longitude determinations at twenty-two stations; gravity determinations at six
stations; tidal observations at various points on the Atlantic, Gulf, and Pacific coasts, including
Alaska.

In accordance with the uniform practice of the Department, requests from national or State
authorities for special surveys, or for the detail of officers for special service, have been complied
with whenever practicable, and the following operations have in this way been undertaken and
completed :

A special hydrographic survey of the Dry Tortugas deep-water anchorage and its approaches,
at the request of the Navy Departmment; the erection of beacons on the north shore of Long
Island for the Long Island Sound speed trial course, at the request of the honorable Secretary
of the Navy; cooperation with the Navy Department in the erection of beacons on the coasts of
Maine and Massachusetts for the speed-trial course of the Indiana and Katahdin; cooperation
with the Navy Department in the laying out and marking of a speed-trial course in Santa Bar-
bara Channel for the new battle ship Oregon; a special topographical survey oun a large scale of
the grounds of the Naval Academy at Annapolis, for the Navy Department; cooperation with the
United States Geological Survey in the determination of the telegraphic difference of longitude
between San Francisco, Cal., and Ellensburg, Wash. At the request of the commissioners
appointed by the United States Supreme Court, two officers of the Survey were detailed to
examine and retrace a portion of the boundary line between the States of Missouri and Iowa.

Special assignments,—The assignments of two of the assistants of the Survey to special duty
by appointment of the President have been continued, one as a member of the Mississippi River
Commission and the other as a member of the International Boundary Commission organized for
the survey and marking of that part of the United States and Mexican boundary line extending
westward from El Paso. The latter officer, however, performed regular coast-survey service from
the beginning of the fiscal year until October 1, the date fixed for the reassembling of the
Boundary Commission.

Office work.—In the oftice the usual progress has been made in the reduction and computa-
tion of the field results, in the drawing, engraving, aud preparing for publication the charts of
the Survey, the Coast Pilot, and the annual tide tables, and there has been no abatement of the
efforts to give the public the earliest notice of important changes or discoveries. The monthly
issue of Notices to Mariners has been continued, and during the year 121 000 copies were distrib-
uted gratis. The issue, during the same time, of charts, Coast Pilots, and Tide Tables has been
as follows: Charts, 64 541; Coast Pilots, 848; Tide Tables, 6 530.

Office of Standard We zghts and Measures ——Thls important office, also under the charge of the
Superintendent of the Coast and Geodetic Survey, has been conducted as heretofore, and notwith-
standing its small force, prompt response has been made to all requests for information, and the
usual amount of work in testing, verifying, and standardizing weights and measures for other
departments of the Government, for States, and for private parties has been accomplished.

Some progress has also been made in the acquiring of electrical standards and in the prepara.
tion for undertaking the determination aund verification of electrical units. This work is necessa-
rily slow on account of limited means, the whole anunal appropriation for the purchase of material
and apparatus and for incidental expenses being only $500.

Among the operations carried on during the year the following may be specmlly mentioned as
of the greatest importance:

First. The construction of the 50-metre comparator, by means of which a higher degree of
precision in the determination of linear values is possible, and with a much less expenditure of
time and labor.

Second. The standardization, by means of this 50-metre comparator and a standard in ice,
of the new duplex base apparatus. This base apparatus was designed by one of the Assistants of
the Survey, and was entirely constructed in the Survey instrument shop, and it is believed that
it will yield results far superior to any other base apparatus yet devised for rapid and economical
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field work. One prominent feature of the apparatus is its yielding two simultaneous measuves of
a base by rods of two difterent metals. with widely different coefficients of expansion, so that the
temperatures can be deduced mnore accurately than by indications of thermometers. The difficulty
of obtaining the true temperature of the bars during a measure has heretofore been the greatest
source of uncertainty in primary bases.

International Geodetic Conference.—As official notification had been received that at the General
Conference of the International Geodetic Association to be held at Berlin, Germany, in October,
1895, propositions to modify the terms of the International Geodetic Convention of 1886 would be
considered, it was deemed of the utmost importance that the Coast and (Gieodetic Survey should be
represented by a delegate and participate in the deliberations. Aeccordingly Assistant O. H.
Tittmann was appointed as delegate by the President of the United States, and in accordance with
instructions sailed for Europe on the 17th of September, arriving in Berlin in time to attend the
opening meeting on the 30th. The meetings of the Conference lasted until October 12,

Essential modifications of the terms of the existing treaty were agreed upon for submission
to the several Governments concerned, the principal ones being as follows: First, a more equita-
ble distribution of votes; second, the abolition of the permanent Commission, and the substitution
therefor of an executive board, with a consultative commission on whi¢h every participating
country shall be represented; and third, an increase of the annual budget, with a view to estab-
lishing stations for observing the variation of latitude.

Mr. Tittmann returned soon after the close of the meetings, and on November 4 resumed his
duties as Assistant in Charge of the Office.

Arrangement of this Report.—The contents of Part 1 are arranged in the following order:
Introductory statement, including notice of field and office work, special assignments, Office of
Standard Weights and Measures, arrangement of this Report, and geographical order and classi-
fication of localities of field work; General statement of progress in field and oftice work, including
subdivisions of the former and notices of publications of the Survey during the year; Explanations
of estimates for the fiscal year 1898, and the estimates themselves in detail; Abstracts of reports
from field parties, including Eastern, Middle, Western, and Alaska divisions, and special opera-
tions; Abstracts of office and suboffice annual reports; Supplementary tables, viz, No. 1, Showing
the distribution and personnel of field parties, No. 2, Giving statistics of field and office work, No.
3, Giving list of information furnished during the year in reply to official and personal calls; Office
annual reports, viz, No. 1, Report of the Assistant in Charge of the Office, accompanied by reports
of the various chiefs of divisions, No. 2, Report of the hydrographic inspector, No. 3, Report of the
disbursing agent, No. 4, Report of the Assistant in Charge of the Office of Standard Weights and
Measures; List of maps and progress sketches to illustrate the work, and the maps and sketches
themselves.

Part II contains the Appendices and their illustrations, the Appendices being professional
and scientific papers relating to methods, discussions, and results.

Geographical classification of localities of field «work,—The same geographical classification of
localities in use since 1891 has been retained in this Report, viz:

I. The Eastern Division, including all States east of the Mississippi River.

1I. The Middle Division, comprising the States and Territorics between the Mississippi River
and the Rocky Mountaius.

I1I, The Western Division, embracing the States and Territories between the Rocky Mountains
and the Pacific Ocean.

IV. The Division of Alaska, including Alaska and the Aleutian and Pribiloff Islands.

Special operations are grouped together under one heading without regard to the above
classification, but the geographical order has nevertheless been preserved as far as possible.
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GENERAL STATEMENT OF PROGRESS.

FIELD WORK.

EASTERN DIVISION.—States east of the Mississippi River.—Within the limits or off the coasts
of the States constituting the Eastern Division the following-named operations were begun, con-
tinued, or completed during the fiscal year 1896: Telegraphic determination of the difference of
longitude between Cambridge, Mass., and Calais, Me., with incidental magnetic and gravity deter-

"minations, completed; hydrographic surveys and examinations on the coast of Massachusetts,
continued; hydrographic resurveys in Nantucket Sound and its eastern approaches, and special
examinations in the vicinity, continued; topographic and hydrographic resurvey of Buzzards Bay,
Massachusetts, continued; examination of reported danger to navigation in the harbor of Bristol,
R. L, completed; hydrographic surveys to the southward of Block Island Sound and oft Montauk
Point, continued; special examinatious in Long Island Sound, completed; topographical resurvey
of the south shores of Long Island, continued; tidal observations at Fort Hamilton, New York
Harbor, continued; tidal observations at Willets Point, N. Y., completed; topographic survey of
the Hudson River, continued; extension of the transcontinental arc eastward to Capes May and
Henlopen, reconnaissance and triangulation, commenced; erection and establishment of a tidal
indicator on the Delaware River at Reedy Island, completed; tidal observations at the Washing-
ton, D. C., Navy-Yard, continued; magnetic determirnations in various Eastern, Middle, and
Southern States, completed; special hydrographic examinations at various points on the Atlantic
and Gulf coasts, completed; tidal observations at Charleston, 8, C., by the United States engi.
neers, continued; hydrographic resurvey of Port Royal Entrance, South Carolina, commenced;
establishment, of a tidal station at Port Royal, 8. C.; telegraphic determinations and incidental
latitude, magnetic, and gravity observations in various Eastern and Southern States, completed;
hydrographic resurvey of Pensacola Bay and Entrauce, completed; triangulation of the oblique arc
in Alabama, continued; hydrographic examinations along the Gulf coasts of Ilorida, Alabama,
Mississippi, and Louisiana, for the Coast Pilot, completed; magnetic observations at various
points in the Central and Northern States, completed; primary triangulation in northeastern
Tennessee and southeastern Kentucky, and along the Kentucky, Virginia, and Tennessee State
lines, continued.

MipDLE DivISION.—States and Territories between the Mississippi River and the Rocky
Mountains.—Within the limits of the Middle Division, as above defined, the following operations
were in progress or completed during the fiscal year: .

Triangulation of Lake Pontchartrain, Louisiana, in progress; determination of telegraphic
difference of longitude between New Orleans, La., and Austin, Tex., completed; cstablishment of
a tidal station at Point Isabel, Tex., completed; telegraphic determination of longitude of Little
Rock, Ark., completed; examination of base line in Missouri completed; transcontinental arc in
Kansas, reconnaissance, triangulation, and ‘base measure continued; transcontinental line of
precise levels in Kansas continued; magnetic observations in Missouri, Nebraska, South Dakota,

and North Dakota completed.
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WESTERN D1VISION.—States and Territories west of the Rocky Mountains.—Within the limits
or off the coasts of the States comprising the Western Division the following operations were in
progress or completed during the fiscal year:

Topographie and hydrographic resurvey of San Francisco Bay aud Harbor, continued; topo-
graphic and hydrographic examination of Cuylers Harbor, San Miguel Island, California, com-
pleted; tidal observations at Sausalito tidal station continued; magnetic observations at San
Francisco and Monterey, Cal., completed; topographical survey of Washington Sound, Wash-
ington, continued; transcontinental triangulation in Colorado continued; transcontinental -
triangulation and base measure in Utah continued; magnetic observatious at various points in
Montana completed.

DivisioN oF ALASKA.—In this division, which includes the coasts of Alaska bordering upon
the Pacific Ocean, Bering Sea, and the Arctic Ocean, the following field operations were in prog-
ress or comnpleted during the tiscal year:
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and also by the branch hydrographic offices of the Navy Department, the United States custom-
houses, and the United States consulates in foreign ports.

Bulletins.—But ove bulletin was issued during the year, viz, No. 35, containing general infor-
mation in regard to certain parts of Alaska. It is,in fact, a compilation of the most recent
information relative to the liarbors, anchorages, and dangers to navigation in the vicinity of
Chatham and Peril straits and Cooks Inlet. The data in relation to the latter locality are derived
Afrom the notes of Prof. W, H, Dall, of the United States (Geological Survey, and those relating
" to Chatham and Peril straits from actual surveys by the United States Coast and Geodetic
Survey. As considerable time necessarily elapses before the results of a survey can be given to
the navigator in chart form, and no complete or reliable Coast Pilot of the Alaskan coast exists,
the early publication of valuable information in bulletin form is deemed of the utmost importance,
Other bulletins of a similar nature, for other Alaskan localities, will be issued from time to time
as material for themn is obtained.
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EXPLANATION OF ESTIMATES.

The estimates submitted to the Secretary of the Treasury for the fiscal year 1898 were

accompanied by the following explanations:
U. S. CoAST AND GEODETIC SURVEY,

OFFICE OF THE SUPERINTENDENT,
Washington, D. C., October 2, 1896.

Sir: I have the honor to transmit herewith estimates for the work of the United States Coast
and Geodetic Survey and Office of Construction of Standard Weights and Measures for the fiscal
year ending June 30, 1898,

An increased amount has been asked for ‘field expenses” to provide for urgently needed
surveys and resurveys, including, among other important objects, the resurvey of Galveston Bay,
for which an appropriation of 810 000 is asked, to be available until expended, and a reconnaissance
along the Pacific coast from Cape Mendocino to.the Straits of Juan de Fueca.

The item for ‘contribution to the International Geodetic Association” has been omitted, as it
is thought that this object should be estimated for by the Department of State, and arrangements
have been suggested to effect the change.

The estimate for “repairs and maintenance of vessels” has been increased by the amount of
$10 000, to be immediately available, to provide for the construction of new boilers for the steamer
Blake. The present boilers are worn out beyond repau; .

An appropriation of 875 000 is asked for commencing the construction of a new steamer for
service in Alaska and the Aleutian Islands. Such a vessel is absolutely necessary for the explora-
tion and survey of the Aleutian Islands and northwestern Alaaka, The Survey has no vessel of
either sufficient power or strength to safely engage upon that work,

Under the head of ¢“Salaries” an addition of $1 000 is asked in the item for salary of Super-
intendent, making it 6 000, as provided by statute. This was the amount appropriated until the
year 1895-96, when $5 000 was appropriated.

The following changes in the office force are recommended: The designations ‘clerk to the
Superintendent” and “clerk to the Assistant in Charge of the Office and Topography ” to be abol-
ished, and these positions to be included under the general head of ¢Clerical force,” at the same
rates of pay. These positions are now in the classified service, from which they were formerly
excepted.

Under the head of ¢ Chart correctors, buoy colorists, etc.,” it is proposed to promote one from
81200 to $1 350 per annum—a woll-merited advancement—and to transfer to this designation one
plate printer at 1 000, whose present duties relate more especially to chart corrections.

Under the head of ¢Topographic and hydrographic draftsmen,” it is proposed to promote
one from 8900 to 81 200 per annum. Of those classified as ‘‘astronomical, geodetic, tidal, and
miscellaneous computers,” the promotion of two from $1 400 to $1 600 and of one from $1 200 to
$1 400 per annum is recommended. The estimates have been so modified as to provide for these
proposed changes.

Of the ‘clectrotypers and photograplers, plate printers and their helpers, instrument makers,
ete.,” it is proposed to advance four from §1 000 to 81 100 per aunum each, and one from $700 to*®
$900 per annum, and to drop oune at $700. These changes are intended in order to make the rates
of compensation correspond more nearly with the rates paid for similar services elsewhere.

A reduction of $600 is made in the estimate for ‘office expenses.”
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In the estimate for ¢ Office of Construction of Standard Weights and Measures,” it is recom-
mended to increase the force by one expert, to be called a verifier, for the purpose of taking in
hand the verification of electrical standards. Congress has taken a first step toward establishing
electrical standards by legalizing units of electrical measure, but no provision has been made to
enable the office to make verifications in conformity with the law for the benefit of the public
concerned.

The increase in the salary of the present adjuster has been recommended time and again on
account of his efficient services, and the recommendation of an increase from $1 500 to 81 800 is
here repeated as more commensurate with the service rendered.

The pay of an assistant messenger, whose duties are better designated by the word ¢ helper”
than by the old title, is recommended for increase from $720 to $900 per annum.

These changes would put the Office of Weights and Measures on approximately the same
footing on which it was prior to 1887, in which year the office of verifier was abolished.

Very respectfully,
W. W. DUFFIELD, Superintendent.

The SECRETARY OF THE TREASURY,

Washington, D). C.

ESTIMATES FOR THE FISCAL YEAR ENDING JUNE 30, 1898.

For every expenditure requisite for and incident to the survey of the Atlantic, Gulf, and
Pacific coasts of the United States and the coast of the Territory of Alaska, including the survey
of rivers to the head of tide water or ship navigation; deep-sea soundings, temperature, and cur-
rent observations along the coast and throughoutsthe Gulf Stream and Japan Stream flowing off
the said coasts; tidal observations; the necessary resurveys; the preparation of the Coast Pilot;
continuing researches, and other work relating to terrestrial magnetism and magnetic maps of the
United States and adjacent waters, and the tables of magnetic declination, dip, and intensity
usually accompanying them; and including compensation not otherwise appropriated for of per-
sons employed in the field work, in conformity with the regulations of the Government of the
Coast and Geodetic Survey adopted by the Secretary of the Treasury; for special examinations
that may be required by the Light-House Board or other proper authority, and including traveling
expenses of officers and men of the Navy on duty; for commutation to officers of the tield force
while on field duty, at a rate to be fixed by the Secretary of the Treasury, not exceeding $2:50
per day each; outfit, equipment, and care of vessels used in the Survey, and also the repairs
and maintenance of the complement of vessels; to be expended in acecordance with the regula-
tions relating to the Coast and Geodetic Survey from time to time prescribed by the Secretary of
the Treasury and under the following heads: Provided, That no advance of money to chiefs of
field parties under this appropriation sball be made unless to a commissioned officer or to a
civilian officer, who shall give bond in such sum as the Secretary of the Treasury may direct:

For F1eLd EXPENSES:

For survey of unfinished portions of the Atlantic Coast from Maine to Florida, including Portsmouth
Harbor and Piscataqua River, Iludson River to 'I'roy, und for the necessary resurveys, inclnding the
coast from Lynn to Cape Ann, the shores of Marthas Vineyard, and Nantucket Sound, approaches
to New Bedford, Buzzards Bay, Chesapeake Bay and tributaries, and Savannah River Bar .......  $35 000

To continue the primary triangulation frowm the vicinity of Montgomery toward Mobile, and for tri-
angulation, topography, and hydrography of unfinished portions of the Gulf Coast, including Lake
Pontchartrain and Sabine Lake, and for the necessary resurveys, including $10 000 to be available

until expended for the resurvey of Galveston Bay. ... .couiioimiimmae oo iimaanas 18 000
For offshore soundings aloug the Atlauntic and Gulf coasts, and current and temperature observations
iN the GUIE SETOAIL ..ot iet it ittt e it temeae ceeaas smanessnacasmacaeranme e e enannas 5 000

For triangulation, topography, and hydrography of the coasts of California, Oregon, and Washington,

and for recounaissance along the Pacific Coast from Cape Mendocino to the Straits of San Juan de

I'uca, and for necessary resurveys, San Francisco Harbor, triangulation, topography, and hydrog-

Taphy coooeiienniiall. e e et tee st et mecectaceseea e eseaaaeas et e acesaana, 30 000
For continuing explorations in the waters of Alaska and making hydrographic surveys in the same,

including survey of the Aleutian Islands and examination of the mouth of Yukon River, and for

the establishment of latitude, longitude, and magnetic stations...........o.....ooiil ... 15 000
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For IFIELD EXxrENsEs—Continued.
For continuing the researches in physical hydrograply relating to harbors and bars, including com-
putations and plattings, and for tidal and curreut observations on the Atlantic, Gulf, and Pacific
L0 . 1 $5 000
For examination of reported dangers on the Atlantic, Gulf, and Pacific coasts, and to continue the
compilation of the Coast Pilot and to make special hydrographic examinations, and including the
employment of such pilots and nautical experts in the field and office as may be necessary for

Bhe BAIMIG ..o ie i i i i itette et eaie et iiiiie ceeeesceeeee e 5 100
To continue magnetic observations in all parts of the United States...... ... ... ... il 2000
For continuing tho line of exact levels between the Atlantic, Pacific, and Gulf coasts................ 4 000

For furnishing points to State surveys, to be applied as far as practicable in States where points have
not been furnished, and for surveying and distinctly marking with permanent mopuments that
portion of the eastern boundary of the State of ‘California commencing at and running southeast-
ward from the intersection of the thirty-ninth degree of north latitude with the one hundred and
twentieth degree of longitude west from Greenwich, and for the primary triangulation along the
38 o 5 7 15 L N 15 000

For determinations of geographical positions and to continue gravity observations................... 2 500

For traveling expenses of officers and men of the Navy on duty, and for any special surveys that may
be required by the Light-House Board or other proper authority, and contingent expenses incident
LT3 3 500

For objocts not hereinbefore named that may be deemed urgent, including the actual necessary
oxpenses of officers of the field force temporarily ordered to the office at Washington for consulta-
tion with the Superintendent, to be paid as directed by the Superintendent, in accordance with the
Troasury Tegulations. . ... ..ot oii i i it iite it teiete ittt e tear e aaaaas e mas 6 000

[For expenses of the attendance of the American delegate at the incetings of the International Geodetic
Association, $550, or so much thercof as may be necessary: Provided, That such expenses of attend-
ance shall be payable out of the item ¢ for objects not named;” and 20 per cent of the foregoing
amounts shall be available interchangeably for expenditure on the objects named.]

In all, for field eXpenses ... ... . ... ieeit it it ier it i ciee ittt mmae e 146 100

For REPAIRS AND MAINTENANCE O VESSELS:
For repairs and maintenance of the complement of vessels used in the Coast and Geodetic Survey,
including $10 000 to be immediately available for boilers for the steamer Blake ................... 35 00V

For o Nuw STEAMER FOR USE IN ALASKA:
For constructing a steamer under the direction of the Secretary of the Treasury for sorvice in Alaska
and the Aleutian Islands. ... ..o et i e 73 000
[And the Secretary of the Treusury is hereby authorized to contract for building said vessel at & cost
not to exceed $125 000.]

SALARIES, COAST AND GEODETIC SUVREY:

For Superintendont .. .... ..ot iiiit i it ettt ittt itceiiecace et cneaeeanaan 6 000
For pay of assistants, to be employed either in the field or oftice, as the Superintendent may direct: ’
For two assistants, at $4 000 each .. ... ..l iiiiieiaceccccccceaccacaaa- 8 000
For one assiBtant ..o oo i e ittt et e 3 200
For four assistants, at $3 000 each ... . ... et tieaae ceae e 12 000
For four assistants, at $2500 each.. . ... . oo i 10 000
For seven assistants, at $2200 each.. ... . . it tiieie i 15 400
For seven assistants, at $2 000 each .. .. .. L i iieeeiceaaaaaaaan 14 000
For three assistants, at $1 800 6nch. .. . ... i ittt tere e eaens 5 400
For three assistants, at $1 600 each ... .o o i il ittt een e 4 800
For three assistauts, at $1 400 each.......... e eeeee eeaceaceaieaceesceeecitieesanessenanseneanss 4 200
For four assistants, at $1 200 each ... oo an i i it teeeeaeeaa, 4 800
For aids temporarily employed at a salary not greater than $900 per annum each ................ 3 600
D T RS 91 400
Pay or OFrICcE FORCE:
For one dishUrsSing SENt «cooeu it ot ettt ettt taee e tee et eaae aaae e e e 2 200
For one general offfce a88i8taANt .. . oot it e ieea aeen caae aaae e aeae aaae s 1 800
For one chief of division of library and arehives. ... ..ttt i it i cat ceee e e aaaan 1300
For oclerical force, namely :
FOr two, &t $1 650 CRCI -« un vt ieas iaeae caaae cemaeecenaas samnes sannaananncnnasnnanaannsneanes 3 300
For three, at $1 400 @R . o oo n oo en s ieet e aean e aeee cae e e et e aaan aees s aaeanenaanean 4 200
FOr 8iX, a6 $1 200 @I o oottt et et e e et e e mee et 7 200

FOr fOur, 16 $1 000 00CH .« e oot teit cit viee ieeet cann i eeeecesaen e emee s aaae e anaaaan 4 000
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PAY OF OFFICE IFORCE—Continued.

For chart correctors, buoy
Forone...............
Foromne ..............
Forone ..............
For three, at $900 each

colorists, stenographers, writers, typewriters, and copyists, namely:

Forone ...cceeeeeeccaaaaaa. .. e e e e e et e e e e eea e cee e aan e e e aaa. s
For geven, at 720 @aCh - oo . .. i it e et

Forone ..............

For topographic and hydrographic draftsmen, namely :

Forone ..............

Forone ....... S
For two, at $2000each . ... ... ... oo, e
For three, at $1 800 each . ... oo o i i it ittt i e et aaaaas
For two, at $1 400 each. ... . i e e e e e aee e
For two, at $1 200 @ach. .. .c.. e i i e eare e aeee e
Fortwo, at $1 000 @aCh. ..t it it i ettt it b teanaacas

Forone ....coc.......

For astronomical, geodetic, tidal, and miscellaneous computers, namely :
Fortwo, at $2 000 each. .o ove it i i i it ra e etieeia e reaaaae
For five, at $1 600 each. ... oot i it it i et e ceeaeec ottt tetceaaeee temeeeanaecans
D20 ¢ ¢ T J
B0 T
For two, at $1 000 €ach . ..o it e ceee ettt e

For copperplate engravers,

namely :

For two, at $2 000 each. .. .. on oo i it et it cieeeeeeeeannan
Fortwo, at $1 800 @ach. ..o oo i i i iiiete ettt et nare s
For two, at $1600each. ...... ... ... ... L0 et e e eeemeeeemae eeeeeaane aee e
FOT ONO .o et it it it ieecat tettee ttecactacas cscoasssameecsesssnsnsonnnss cassmasnononnn
Fortwo, at $1200 each. o ... cee it it i i it iec it cetitteettatcac cacnee s
For two, at $1 000 @ach. c .. e o i it e ciiiertemeeeteceas ettt e aaae e
For additional engravers, at not to exceed $900 per annum each... .. ..ocoeiiiiit it iiiriinannannnn.
For electrotypers and photographers, plate printers and their helpers, instrument makers, carpenters,
engineer, and other skilled laborers, namely:
For two, at $1 800 each. c.on oo i i i i ittt tiiieeiecreareaane e
B3 S - J
For two, at $1 200 @aCh. cue e i i i e it ieieei s e e e
For four, at $1 100 each. ... oo oot o e et e e eae e eann
For five, at $1 000 each . ... . et eeaiie st ettt aaaaaeeaaan

For three, at $900 each

For five, at $700 €ach. oo uut iei i i i iiteee i i iiitecteaeiceee e,
For watchmen, firemen, messengers and laborers, packers and folders, and miscellaneous work,

namely:
For three, at $880 each

For six, at $820 each......... et eeemmaeceeee e e cce taaeeaaaaecere eeec aeen seet oo onsa s oy
Fortwo, at $700 eaCh. . .. .. e o it it it e et ccccet i ares e e

For three, at $640 each

For four, at $630 eackhi. . ... .. it iieeee e ceceeetecaes e e nna

For four, at $550 each.
For two, at $365 each.

6 4T PO U

OFFICE EXPENBES:

For the purchase of new instruments, for materials and supplies required in the instrument shop,
carpenter shop, and drawing division, and for books, ruaps, charts, and subscriptions.............

For copperplates, chart paper, printer’s ink, copper, zinc, and chemicals for electrotyping and photo-
graphing; engraving, printing, photographing, and electrotyping supplies; for extra engraving
and drawing, and for photolithographing charts and printing from stone and copper for immediate

For stationery for the office and field parties, transportation of instruments and supplies, when not

charged to party expenses, office wagon and horses, fucl, gus, telegrams, ice, and washing........

For miscellaneous expenses, contingencies of all kinds, offico furniture, repairs, and extra labor, and for
traveling expenses of asgistants and others employed in the office sent on specinl duty in the service

Of the OffiCe. ... veers i ieecee e sacccscacacaceoeanaecccssacunsananes eeeeeeeeae e,

2 400
2200
4 000
5 400
2 800
2400
2 000

4 000
8000
1400

1200
2 000

4 000
3 600
3200
1400
2400
2 000
4100

3 600
1 600
2 400
4 400
5 000
2 700
3 600




REPORT FOR 1896—PART 1. ESTIMATES.

PUBLISHING OBSERVATIONS :
For the discussion and publication of observations .. ... ... ... i ciiiioieaioaeiiaaraaaceans
[That no part of the money herein appropriated for the Coast and Geodetic Survey shall be available
for allowance to civilians or other officers for subsistence while on duty at Washington (except as
hereinbetore provided for officers of the field force ordered to Washington for short periods for con-
sultation with the Superintendent), or to officers of the Navy attached to the Survey, except as now
provided by law.]

PRINTING AND BINDING, COAST AND GEODETIC SURVEY:
Forprinting and lithographing, photolithographing, photoengraving, and all forms of illustration done

by the Public Printer, on requisition by the Treasury Department, for the Coast and Geodetic

Survey, namely : )

Tide tables, coast pilots, appendixes to the Superintendent’s annual reports, published separately;
notices to mariners, circulars, blank books, blank forms, and miscellaneous printing, including the
cost of all binding and covering ; the necessary stock and materials and binding for the library and
archives.... ... ... ...... R

NoTE.—No engraving is done by the Public Printor for the Coast and Geodetic Survey.
Total Coast and Geodetic Survey, exclusive of printing and binding..................o. ..

OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES:
Salarics, Office of Standard Weights and Measures—

For counstruction and verification of standard weights and measures, including metric standards,
for the custom-houses, other offices of the United States and for the severnl States, and mural
standards of length in Washington, D. C.—

B0 o B T L 7 RPN
D273 0 W) 37 N

Contingent expenses, Office of Standard Weights and Measures—
For purchase of materials and apparatus, and incidental expenses.............cciveveaaanione.
For expenses of the attendance of the American member of the International Committee on Weights
and Measures at the general conference provided for in the convention signed May 20, 1875, the
sum of $473, or so much thereof a8 May be NGCESBATY . .. .o voreveinoncoitiacct coattcarancannane

Total, contingent expenses, Office of Standard Weights and Measures ......................

518 020

1 800
1500
1250
1620

6170
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1896.

EASTERN DIVISION,

STATES EAST OF THE MISSISSIPPI RIVER.

1. Maine. 10. Delaware. 19. Mississippi.

2, New Hampshire, 11. Maryland. 20. Michigan.

3. Vermont. 12. District of Columbia., 21. Wisconsin.

4, Massachusetts. 13. Virginia, 22, Olio.

5. Rhode Island. 14. North Carolina. 23. Indiana.

6. Connedéticut. 15. South Carolina. 24, Illinois.

7. New York. 16. Georgia. 25. West Virginia.
8. New Jersey. 17. Florida. 26. Kentucky.

9. Pennsylvania. 18. Alabama. 27. Tennessee.

Progress sketches showing the localities of field work in the Ifastern ivision will be found at
the close of Part I.

Telegraphic determination of the difference of longitude between Cumbridge, Mass., and Calais,
Me.; also incidental magnetic and gravity determinations,.—In August, 1895, Assistants A, T. Mos-
man and G. R. Putnam, in accordance with instructions, proceeded to Cambridge, Mass., and
QOalais, Me., respectively, for the purpose of determining the difference of longitude between the
two points. Assistant Mosman, accompanied by Assistant Homer P’. Ritter, reached Cambridge
on the 16th, and Assistant Putnam arrived at Calais on the 17th. The two observatories were at
ouce crected and connected with the Western Union lines, and observations began on the 21st,
Exchanges of time signals took nlace on the nights of August 21, 25, 27, and 30, and September 1,
and again, after the usual interchange of observers, on September 5, 8, 10, 13, and 14,

Assistant Putnam also made at Calais three days’ observations for the determination of the
magnetic declination, dip, and intensity, and two days’ pendulum observations for the determina-
tion of the force of gravity. The magnetic observations were obtained on August 22, 23, and 24,
and the pendulum observations on August 22 and 23, the observations for both being so arranged
as not to interfere with or delay the longitude work. The parties returned to Washington on
September 18, and were engaged until October 10 in computing the results of this and previous
work, after which Messrs. Putnam and Ritter were assigned to duty in the Weights and Measures
Office and computing division, respectively, and Assistant Mosman resnmed his duties as member
of the United States and Mexico International Boundary Commission.

Hydrographic surveys and examinations on the coast of Massachusctts.—The steamér Bache,
Lieut. Robert G. Peck, U. S. N,, commanding, after erecting beacous on the north shore of Long
Island, as described under the head of ¢ Special operations,” and carrying the Superintendent of
the Coast and Geodetic Survey and the Hydrographic Inspector on a tour of inspection to New
Bedford, Hyaunis, and Boston to visit the topographic and hydrographic parties at work in those
localities, finally reached Boston oun the evening of July 30, 1895. A few days were spent in
preparing the steam launch stored at the Boston Navy-Yard for service and in obtaining water
and other needed supplies for the ship, after which the Bache proceeded to Cohasset and began
the season’s work. A special examination was first made of the vicinity of Minot’s Ledge, then of
the depths off Boston Light-House, Broad Sound, and along the coast from Nahant to the entrance
of Salem Harbor, the results in each case save one being a verification of the conditions already
charted. At one spot in Broad Sound a depth of 18 feet was found where the chart shows 43
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fathoms. This lies directly in the fairway of vessels bound for Lynn, and its discovery. was therefore
one of great importance. Its location was carefully determined and reported, and a special Notice
to Mariners was promptly issued, The unfinished sheet of the previous year, Nahant to Cat
Island, was then taken up and completed and special examinations were made in Salem Harbor
and its approaches, after which the sheet Marblehead to Manchestergvas begun. Irom the 1Sth
to the 27th of September the Bache was absent from her working ground, building beacons on the
coasts of Maine and Massachusetts for the use of the Navy Department in laying out the speed-
trial course of the Indiana and Katahdin. '

The sheet was comnpleted November 1, and the season’s work closed. The Bache proceeded to
Boston to store her boats and equipments and to procure a supply of coal for the run to New Yorlk,
and arrived at the latter point November 12, after having stopped en route at Provincetown,
Hyannis, Woods Hole, New Bedford, and Bridgeport.

A special report on new rocks and shoals developed during the season has been made by
Lieutenant Peck, and the positions of such of them as are of sufficient importance will be given
in Notices to Mariners,

The statistics of the season’s work are as follows:

Area sounded, in square geographical miles ... veviie it 385
Number of miles run while sounding .......coair i il iiiiiiiniiiiaiann. . eeeecctccans 493
Number of angles measured .. ... ... it it ittt ceieciaceaenacaaaecaaaaan 9 560
Number of soundings taken ... ... . ittt it iiet ceiecteetcia e aceecnec s 29 958
Number of tidal stations established.. ... ..o it ciriiieeenaes 7

The officers attached to the party during the season were as follows: Commanding officer,
Lieut. Robert G. Peck; Lient, E. H, Tillman; Ensigns H. K. Hines, A. H. Davis, and I¥. M. Rus-
sell; P. A. Surg. G. H. Barber; P. A. Engineer A.McAllister; Pay Yeoman J. L. Dunn, drafts-
man; Master-at-Arms Thomas 8. Martin, observer and recorder. Seamen John Craig and A.
Aundersen also served as recorders.

The further services of the Bache’s party will appear under the proper geographic headings.

Continuation of hydrographic resurveys in Nantucket Sound and its eastern approaches, and
special examinations and developments on Nantuchet Shoals and in the approaches of Hyannis
Harbor.—At the close of the last fiscal year the steamer Blake was undergoing repairs at Jersey
City, and on their completion in July, 1895, Lieut. Commander H. G. O. Colby assumed charge of
the vessel and proceeded to Hyannisport, Mass., arriving there on the 22d. The work assigned
to the Blake consisted of the resurvey of the eastern entrance and approaches of Nantucket
Sound, and special examinations aud developments of part of Nantucket Shoals and the
approaches to Hyannis Harbor; also, a close development of the greater part of Handkerchief
Shoal and the passage between it and Monomoy Point, and a general survey of Butlers Hole and
the area between these localities and Nantucket.

Work was at once commenced and was prosecuted with vigor until the boisterous and
inclement weather incident to the season of the year compelled a cessation of operations in
November,

The survey near the entrance of Nantucket Sound was one of great difficulty on account of
conflicting tidal currents, the scarcity of available signals, the prevailing southwest winds and
accompanying heavy seas, and the large traffic of coastwise vessels of every description; the
fishing boats and small craft and the numerous fishing nets and lobster pots also seriously ham-
pered the movements of the vessels. Notwithstanding the difficulties encountered, the results of
the season’s work were very satisfactory, and a large amount of useful and necessary data for the
correction of the charts of the locality was obtained.

Lieutenant-Commander Colby reports that the heavy northeast gales cause a frequent shifting
of the shoals aund channels in this vicinity, and strongly recommends that, in view of the great
commercial importance of these waterways, annual reexaminations be made,

The season closed on the 7th of November, and the Blake proceeded to Baltimore, arriving there
on the 21st, after stopping en route at Newport, New York, and the Patuxent River. After
underergoing necessary repairs she was, in January, 1896, assigned to further duty on the coast
of South Carolina, which will be noticed further on in proper geographical order.
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The statistics of the Nantucket Sound work, including the special examinations above men-
tioned, are as follows:

Area surveyed, in square geographical miles. ... ... icciniiionn it aaaraae e crreaaas 37
Number of miles (geographical) run while sSounding ... ..ceeioiaiiiciiioiaaiviaernnnns 512
Number of angles measurgd... ... ... .o .ot it iiee i it e cine eaas 6 830
Number of soundings taken...... ... i i i it tecececere e 27 312
Number of tidal stations established . ... ... o o i iiiit i ittt iiiaiacaaans 2
Number of specimens of bottom preserved . ... ... i oo oeiai it vaneacasacananancaannn 1

The list of naval officers attached to the party was as follows: Lieut. Commander H. G. O.
Colby in command, Lieut. J. A. Shearman, Lieut. W, S, Benson, Ensign A.T. Long, Asst. Surg.
B. R. Ward, and Pay Yeoman W, S. Crosby.

Resurvey of Buzzards Bay, Massachusetts.—A resurvey of Buzzards Bay being urgently
needed on account of the numerous changes reported since the previous survey of fifty years ago,
four topographical parties and one hydrographic party were assigned to duty in this region just
before the close of the last fiscal year. The four topographical parties were under the charge of
Assistants D. B. Wainwright, J. A. Flemer, Stehman Forney, and W. I. Vinal, respectively, and
the hydrographic party under the charge of Lieut. G. C. Hanus, U. S, N., commanding the
schooner Eagre. To the latter was assigned the hydrographic survey of New Bedford Harbor
and its approaches, while to the four shore parties were assigned eight topographic sheets, laid out
in sequence to embrace the shores of the bay and a strip of topography varying in width from 1 to
3 miles, from the western part of the entrance to Swifts Hill and Falmouth Village; the topog-
raphy and shore line on the peninsula between the latter points and Woods Iole and the
outlying islands of Naushon, Pasque, Nashawena, and Cuttyhunk were not included in this
season’s scheme.

It was hoped that the whole of the topographical work above outlined could be completed
during the summer and autumn, but owing to the scantiness of the appropriation, and the
necessity of reserving a portion for urgent work on the Southern coast during the winter, the
parties were obliged to disband by the end of October, leaving considerable areas to be completed
during the following year.

The reports of the several chiefs of parties are noticed separately in the paragraphs imme-
diately following, and the results and tabulated statistics of each are there given.

Topographical resurvey of Buzzards Bay, Massachusetts.—New Bedford and Mattapoiset sheets.—
To Assistant D. B. Wainwright were assigned the New Bedford and Mattapoiset sheets, the
former extending from Moshers D’oint, at the southwest point of the entrance of Clarks Cove, to
Sconticut Neck, and including the city of New Bedford and the villages of Tairbaven and
Acushnet, and the latter extending from Sconticut Neck to Angelica Point. As many of the old
trigonometric points were, from various causes, not recoverable, it was necessary to execute a
supplemental plane-table triangulation to determine a sufficient number of new points to properly
control the topography, and this work first received attention. The wharf lines of New Bedford
and Fairhaven and the shore line of Acushuet River were next delineated, as these were required
for the use of the hydrographic party operating in the same locality, and afterwards the principal
streets of New Bedford were run out with the plane table so as to furnish the draftsmen of the
party with the proper data for reducing and platting the city map. The regular detailed topog-
raphy was then taken up and carried from Moshers Point to Sconticut Neck, thus completing the
first sheet. The second sheet was begun early in September, and on this also the interpolation
of additional points was found necessary before the topography proper could be executed.

The work was carried on continuously until October 30, when, in accordance with instructions,
field operations ceased, the party was disbanded, and Mr. Wainwright returned to Washington,
D. C. The second sheet was by that date completed nearly up to Mattapoiset Neck, leaving the
portion between that point and Angelica Point for another season.

The topographic features of this portion of the bay are described by Mr. Wainwright as
consisting of a series of narrow and shallow valleys, running normal, or approximately so, to the
coast line and separated by narrow and low ridges, the latter in some cases projecting outward
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several miles into the bay, forming peninsulas which are locally termed ¢ necks.” Owing to the
small drainage area of any one valley, the streams, with the single exception of the Acushnet
River, are insignificant, and in a dry season like the past summer are very much shrunken and
without perceptible current. 1n the vicinity of New Bedford the country is divided into small
farms, and these are divided and subdivided by stone dikes and walls. From present indications,
however, it seems probable that this characteristic form of fencing will soon disappear, as farmers
in the vicinity of the new State highways now in process of construction have found it profitable
to cart the stone to the crushers, and there dispose of it at so much per ton. Farther to the
eastward the country is less open, and large, wooded areas exist, in which the maple and serub
oak predominate. Along the shores, at points exposed to current and wave action, there are
fotind evidences of slow erosion, in the existence of shmgle beaches and outlying rocks; the
inward bends and coves are skirted by salt marshes, upon which are scattered boulders trans-
ported thither from neighboring beaches by the winter ice during high storm tides.

The valley near the mouth of which are located the city of New Bedford and the villages of
Fairhaven and Acushnet, although the largest in the locality, bas only a moderate drainage area
and does not discharge an excessive amount of fresh water into the harbor, and as its streams all
pass through one or more lakes or ponds very little sediment reaches tide water. The changes in
the harbor from this source are therefore very slow and gradual.

The weather during the season was quite favorable for field work, the rainfall being much
below the average and generally occurring either at night or on Sundays, but the prevailing south-
west winds occasionally blew with such strength that a temporary suspension of field work was
Necessary. All members of the party performed their duties very satisfactorily, but Messrs. R. J.
McAdory aud George Taylor receive cspecial commendation in Mr. Wainwright’s report the former
served as foreman and the latter as recorder and draftsman.

The statistics of the season’s work have been tabulated, as follows:

Area surveyed, in saquare statute miles ... ... .. cece it iiaccr ottt aan. et eettaccenaaaan 224
Length of general coast line surveyed, in statute miles.......cocev vt ciiiiiiiiitiiiiaeananen 6
Length of river shore line surveyed, in statute miles ... .. ... il il 4
Length of creek shore line surveyed, in statute miles._.... ... ... iiiiiiiiiiiiai.... 4
Length of roads surveyed, in statute miles (exclusive of 4 square miles of streets in New
Bedford and Fairhiaven). .. ... oo it iiaae et et teaa e e ecacataaes caanae 39
Number of topographic sheets finished ... ... cioiiaii it iiiiieiiiiiicaaee. 1§

During the winter and spring Assistant Wainwright was engaged in inking his sheets and
in the performance of miscellaneous office duties, and at the close of the fiscal year was preparing
for field duty on the resurvey of Chesapeake Bay.

- Topographical resurvey of Buzzards Bay, Massachusetts.— Wareham and Sippican sheets—To
Assistant J, A. Flemer were assigned the two sheets embracing the upper part of the bay, and
which for convenience may be designated as the Wareham and Sippican sheets, the former
embracing the area from Monumet River on the east to Wareham River and vicinity on the west,
and the latter from Wareham River to Angelica Point, the northern limit of Assistant \Vainwright’s
upper sheet,

Assistant Ilemer began work on July 1 at Cohasset Narrows, and first completed the eastern
Section, or the country lying between Cohasset Narrows and ’\Ionumet River. The paucity of
recoverable trigonometric points for this work necessitated the measurement of a base and the
execution of a plane-table triangulation to give a sufficient number of points of control for the
topography. A convenient site for the base was furnished by the bridge over Cohasset Narrows.
The western half of the sheet was then completed, and the Sippican sheet was begun. Work
continued without interruption until October 31, when, in accordance with instructions, field
operations ceased, the party disbanded, and Mr. Flemer, with his aid, A. I, Zust, returned to
Washington. About half of the second sheet was completed.

The country in this vicinity is generally flat or rolling and well wooded, and the shores of the
creeks and coves are marshy; the few prominent hills existing range from 90 to 120 feet in eleva-
tion, and are covered by a dense growth of timber
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The statistics of the season’s work are given by Mr. [Flemer as follows:

Area surveyed, in square statute miles ...... .. L. i i, 21
Length of high-water shore line surveyed, in statute miles.... ... .. . ... ... . .......... 94
Length of low-water shore line surveyed, in statute miles ....... . . .. ... ... .. ... oL, 76
Length of roads surveyed, in statute miles.........cceoieeii ittt i, 115
Length of creek and pond shore lines surveyed, in statute miles ........_........ .. ......... 17
Length of railroads surveyed, in statute miles ..... ... ..o il 10
Length of cranberry bog outline surveyed, in statutemiles........ . .. ... . ... .. ... ... 73
Number of topographic sheets finished... ... ... .. . ... il 13

Assistant J. A. Flemer and A. F. Zust were subsequently engaged in inking topographical
sheets and on miscellaneous office duty until the close of' the fiscal year.

Topographic resurvey of Buzzards Bay, Massachusetts.— Westport and Padanaram sheets.—
To assistant Stehman Torney were assigned two lower projections, designated as the Westport
and Padanaram sheets, the former embracing the topography from Quicksand Doint, Rhode
Island, at the southwestern part of Buzzards Bay Entrance and near the boundary line between
the States of Massachusetts and Rhode Island, to Slocum Neck, and the latter extending from
Slocum Neck to Moshers Point, the soutbern limit of the New Bedford sheet. The party was
organized on July 1, and work was immediately begun on the upper or Padanaram sheet., Here
also, on account of the disappearance of theold triangulation stations, a new plane-table triangula-
tion had to be executed before attempting to delineate the topographical features. The upper
sheet was finished and the lower or Westport sheet about half completed before the close of the
season on October 31. The width of the surveyed topography on the upper sheet is about 23
miles, on the lower 14 miles. The shores of this part of Buzzards Bay are rocky with occasional
sand beaches, which furnish excellent bathing facilities, and the slopes near the shore are thickly
dotted with summer hotels and private residences. Padanaram, Bay View, Nonquitt, Horse
Neck Beach, Westport Point, and Westport Harbor are pleasant and thriving summer resorts.
Westport River and its Western Branch are quite large streams, with 6 feet of water on
their beds at low tide, and are navigable for vessels of small size for a distance of 5 miles from
the mouth.

Messrs, Williamm Bowie and Edgar R. Strobel served as recorders in the party, the former
throughout the season, and the latter to September 1.

At the close of the season Assistant Forney returned to Washington, and was engaged during
the remainder of the fiscal year in inking his sheets and in the performance of miscellaneous office
duty. :

The statistics of the season’s work has been tabulated as follows:

Area surveyed, in square statute miles .. ... ool il el 17}
Length of general coast line surveyed, in statute miles....... .. ...oiiiiiiiiiiiiianiill 33
Length of river shore line surveyed, in statutemiles ...... ... ... ... il iiaaiilll 3
Length of pond shore line surveyed, in statute miles -......o .o il 47
Length of roads surveyed, in statnte miles .......ooie it ittt it ieeea e 40 °
Number of topographical sheets completed.. . ... ..ot oiriit it i iiii i aaiannansnaaan 14

Topographical reswrvey of Buzzards Bay, Massachusetts.— West Falmouth and Pocasset sheets.—
To Assistant W. I. Vinal were assigned the West Falmouth and Pocasset sheets, which embrace
the shores of the bay and the adjacent country from Great Sippowissett Creek, the northern
boundary of the survey of 1890, to Monumet River, the southern boundary of the Monumet sheet
of this resurvey. Mr. Vinal organized his party on July 1 at West I'almouth, and immediately
began field operations. The same difficulties in recovering old stations of the former survey were
experienced, and consequently the determination of new ones was necessary before the topographic
delineation could be carried on., The regular topographic survey began July 10, and was carried
on continuously until the latter part of October, when the party reached Pocasset River, thus
completing the work to that limit, with the exception of a small area to the north and east of
Cataumet Harbor. This portion and that from Pocasset River to Monumet River were neces-
sarily left for another season. The topography of this section does not differ essentially from that
of the adjoining one. already described, and the principal features are thus enumerated by Assist-
aut Vinal: Sand and shingle beaches, alternating with strips of rocky shore; creeks; fresh and salt
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water ponds; eroded gravel banks; bowlders; low sand dunes; tracts of marsh, some of which
have been reclaimed for cranberry cultivation; open and village detail; summer resorts and
residences; railroads; country roads, and roads not classified as public highways; wooded hills, etc.

The accurate delineation of clevation contours was in some places quite difficult on account
of the underbrush and dense second growth of deciduous timber, and considerable cutting and
trimming out was necessary. Along the shores are numerous detached and outlying rocks, and
as many of these are visible ouly at low water, more than ordinary care was required in surveying
#he coast line. The small harbors along this part of the coast afford shelter from wind and sea for
numerous pleasure yachts, but are seldom entered by trading vessels of any considerable size; the
entrance to Hog Island (Chappaquoit) Harbor was buoyed for the first time in July of this year.

At the close of the Buzzards Bay work Mr. Vinal, in accordance with instructions, transferred
his party to Cohasset, Mass., and made a resurvey of the shore line from White Rock to Brush
Island; he then disbanded the party and returned to Washington. Mr. H. S. Williams acted as
recorder, and Messrs. J. J. Carlisle and R. B.'Crutchfield as rodmen throughout the season, their
services being entirely satisfactory.

The following are the statistics of the season’s work:

Area surveyed, in square statute miles - .. .. ... Ll i cieaee e 11
Length of coust line surveyed, in statnte miles. . ... iooeiacar iienn tocioe iieie cee cee e 23
Length of shore line of rivers, creeks, and ponds surveyed, in statute miles..................... 25
Length of roads and railways surveyed, in.statutesmiles.. ... ... ... . oiiioiiiiiii oL 52

Assistant Vinal was engaged during the remainder of the fiscal year in inking his topograph-
ical sheets, and on miscellaneous office duty, and at its close was preparing for the resumption of
field work on the Buzzards Bay resurvey.

Hydrographic resurvey of Buzzards Bay, Massachusctts.—The hydrographic party of the
Schooner Eagre, under the charge of Lieut. G. C. Hanus, U. S. N, as stated in my last report,
began the hydrographic survey of New Bedford Harbor and its approaches in May, 1895, and by
the end of that fiscal year had made good progress, a number of signals having been erected, and
341 miles of soundings run. Work was continued without intermission during the present fiscal
year until the middle of October,and after that date whenever the weather conditions would permit.
The party remained in the field throughout the winter, and some work was accomplished during
each month, excepting January and February, the hydrography of New Bedford Harbor and its
approaches being completed on the 16th of April. The party was then engaged for a time on cur-
rent and tidal observations, after which the vessel was moved to Marion, where preparations were
made for the resurvey of the head of Buzzards Bay. TFive additional current stations, and nine
comparative tidal stations, were occupied, and about 150 signals were erected and determined,
after which the regular sounding work of the head of the bay began on May 14 and was continued
until the close of the fiscal year.

During January and February, when no field work was possible, the vessel’s boats were over-
hauled, the boilers of the steam launches were repaired, and such refitting as the vessel required
Wwas attended to.

Lieutenant Hanus’s reports contain much valuable information relating especially to New
Bedford Harbor, the various rocks, ledges, and other dangers to navigation being cnumerated,
and their exact positions given; le also gives the depth of water at each wharf along the water
front, and furnishes statistics as to the tonnage and draft of vessels entering the harbor during the
year. The aids to navigation, such as lights, buoys, ranges, and prominent landmarks, were also
carefully determined, and are likewise mentioned in detail in his descriptive report.

For the New Bedford Harbor and approaches work a primary tide gauge was established on
the sheltered side of the stone pier at Clark Point, and six secondary or staff gauges were located
at convenient places as the work advanced, and frequently compared directly with the standard.
The six secondaries were located as follows:

1. Upper Padanaram gauge near Sterns’s Bathing Wharf (used for reducing soundings made
at the upper harbor).

2. Lower Padanaram gauge near the coal wharf below the bridge (used only for comparlson)

3. Nonquitt gauge near Ricketson’s Wharfin the village of Nonquitt (used only for comparison).

8. Doe. 35——2
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4. Philadelphia and Reading Coal Wharf gauge in the southern slip of the coal company
(used for reducing soundings taken between Palmer Island and Fairhaven Bridge).

5. Wamsutta Mills Wharf gauge (used for reducing soundings taken between Fairhaven and
Coggeshall Street bridges).

6. Belleville gauge halfway between the Coggeshall Street Bridge and head of the river, west
side (used for redacing soundings taken above the bridge).

The hydrographic work in the vicinity of New Bedford is platted on three sheets, numbered
1, 13, and 2, respectively; No. 1 includes New Bedford Harbor, Clarke Cove, and Padanaram
Harbor; No. 1} the Acushnet River, and No. 2 the approaches to the harbor, this term being
defined as embracing all the waters between Misnaum Point and West Island. The shore line and
positions of determined points were furnished by the topographical party working in the vicinity.

The statistics of the New Bedford work are as follows:

Area sounded, in square geographical miles...... ... ... .o il il 74
Number of miles (geographical) run while sounding........ ..ol lla... 2 076
Number of angles measured to locatesoundings.......cooevvniii i, 26 202
Number of angles measured to determine signals and buoys................. .o iiaiienn 1033
Number of soundings taken... ... .ccee i it i ciec e 150 468
Number of tidal stations established ... ... ... ... il 7
Number of specimens of hottom Preserved. ..o .. ieiitireietcoitiiimat it et aaaeraaans 64
Number of signals erected .. ... .. ... oo . iiiieiiiieiaaan 15
Number of bydrographic sheets furnished ... ... .. .. ... .. (o il -3

The work at the head of the bay is still in progress, but the partial statistics, to June 30, 1896,
are given as follows:

Number of miles (geographical) run while sonnding......o.cvvviieaiiiiiiii i, 652
Number of angles measured to locate 8oundings ... coveioim i it it iiniiannn 7727
Number of angles measured to determine signals and buoys. ... ..o oo, 1517
Number of 8oundings taken. coeenecome ot i i i ieiitiiie teeaeiceaece e e 58 004
Number of tidal stations established. ... .. .. L. . o it 8
Number of current stations established. ... .. .. . ... . i liiiiiiiiiiiiiiiaen 5

1

Number of hydrographic sheets finished....... ... . .o . i it iiiiiiiiiinaen

The following-named naval officers were attached to the party: Lieut. C. S. Ripley, Ensign
W. A. Edgar, Ensign J. I¥. Hubbard, and Pay Yeoman William B. Proctor.

Lientenant Ripley was detached from the vessel and the Coast and Geodetic Survey service
October 15, and was succeeded by Ensign J. F. Hubbard.

Town boundary line surveys of the State of Massachusetts, continued under the direction of the
Topographical Survey Commission of the State.—Assistant Henry L. Whiting, during the fiscal
year, continued to serve as chairman of the Topographical Survey Commission of the State of
Massachusetts, and took personal charge of the general management of the field and office work
relating to the Town Boundary Survey. Three field parties were engaged on the work—one under
the charge of Mr. James B. Tolley in executing a secondary triangulation in the central and
southern parts of the State; the second under the charge of Mr. Eugene E. I’eirce in the south-
eastern part of the State, mainly in Bristol and Plymouth counties, determining new boundary
lines formed by the subdivision of former townships; and the third under the charge of Mr. F. I2,
Bowman, on similar work in Barnstable County. The amount and detail of the work did not
vary materially from those of former years, and about the same amount of office work was
executed.

As heretofore, the original descriptions of the main triangulation stations, with sketches,
their geographical positions, and other data necessary for the prosecution of the work, have been
furnished to the State Commission by the Coast and Geodetic Survey Office.

Assistant Whiting also continued to serve as a member of the Mississippi River Commission,
and attended the various meetings of that body during the year. The first meeting took place on
November 5, 1895, at St. Louis, on board the U, 8. 8. Mississippi, and the semiannual inspection of
the works of improvement immediately followed, the Commission adjourning on the 17th at New
Orleans; the second meeting took place from January 9 to 11, inclusive, at New York; the
third meeting occurred on April 16 at St. Louis, and the inspection of the high-water stage of the
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river followed, the Commission adjourning at New Orleans ou the 22d; the tourth and last meeting
took place at New York from June 16 to 22, inclusive. After each of the inspection trips Assistant
Whiting stopped over at Washington for conference with the Superintendent, and at various times
during the year submitted such special reports as were required.

Ezramination of a reported danger to navigation in the harbor of Bristol, R. I.—In December,
1895, a notice was received at this office from Mr. Nathaniel G. Herreshoft, of Bristol, R. I, that a
8cow sloop, carrying a deck load of granite blocks, had capsized in the east channel of the harbor
and dumped about 25 tons of the rock, thus creating a serious danger to navigation. Lieut. G. C.
Hanus, who was engaged on the hydrographic resurvey of Buzzards Bay, was directed to inves-
tigate the matter and locate the obstruction on the chart. He proceeded at once to Bristol, taking
with him one member of his crew, and after consultation with Mr. Herreshoff, who kunew the
approximate location of the accident, hired a boat, and, assisted by the keepers of the Bristol
Ferry and Muscle light-houses, made a careful examination. The whole vicinity indicated was
Sounded with the lead, and subsequently it was dragged over with a grapnel, but no trace of the
Stones could be found. The bottom was found to be very soft, and Lieutenant Hanus concluded
that the heavy rocks had deeply embedded themselves in the mud; he recommends, however, a
further examination at a more favorable season of the year, as different persons with whom he
afterwards conferred do not agree as to the location of the dumping.

On the completion of the examination Lieutenant Hanus returned to New Bedford and resumed
his duties as commander of the Eagre.

Hydrographic surveys to the southward of Block Island Sound and off Montauk Point, and special
examinations in Long Island Sound.-—In July, 1895, the steamer Endeavor, Lieut. L. M. Garrett
Commanding, made special hydrographic examinations in Davids Island Harbor and along the
Rorth shore of Long Island Sound off Cornfield Point, Duck Island, and Kelsey Point, after which,
early in August, the survey of the waters to the southward of Block Island Sound and the east
end of Long Island was begun; the development of the outlying dangers in the vicinity of Montauk
Point was also included in the plan of the season’s operations. After the erection of the necessary
8ignals at suitable points, and the establishment of tide gauges at Block Island Harbor and at
Tuthills Wharf, Fort Pond Bay, the work was prosecuted as rapidly as weather conditions would
Permit until November 11, when the season closed. Much time was lost during the season on
account of smoky or hazy atimosphere and wind, the former often interfering in otherwise good
Weather on account of the distance of some of the lines from the shore and the consequent difficulty
of seeing the signals. The work was left unfinished, but was again resumed in the spring of 1896,
as noted in the next paragraph.

The Endeavor returned to Baltimore, reaching that point November 19, and remained there
throughout the winter, there being no appropriation remaining available for her employment on
the Southern coast.

The statistics of the season’s work in the vicinity of Block Island Sound and Montauk Point,
Including the special examinations in Davis Island Harbor, and off Cornfield Point, Duck Island,
and Kelsey Point, are as follows:

Area surveyed, in square geographical miles...c.eeet ittt i ceean e 209
Number of miles (geographical) run while sSounding ... oot iiiiiiiiiaiiiiiiiananannt 837
Number of Angles MeABUTEd «cuu veu cien et caeate coaaaeaeanne caae caascanasecaaeteneacans 5 369
Number of 80undiDgs tBKOI ..o e euee et toan caee vaeaes ceneananaarecasecaaecnasneen menananes 15 353

The officers attached to the Endeavor during the season were the following: Lieut. L. M.
Garrett, commanding officer; Lieut. John J. Blandin, Ensign C. M. M¢Cormick, Machinist J. C.
Richards, Pay Yeoman C. Lee Green, and Writer Eugene Veith.

Lieut. L. M. Garrett and Ensign C. M. McCormick were subsequently detached from the
Vf?ssgl, and the former was succeeded by Lieut. W. S, Benson. It may also bLe mentioned that
Lieutenant Garrett served at the office as acting Hydrographic Inspector from November 4 to
glece(x;ber 3, the command of the Endeavor meanwhile temporarily devolving upon Lieutenant

andin.
" Resumption of the hydrographic surveys to the southward of Block Island Sound and off Montauk
Point, in the spring of 1896.—On May 6, 1896, Lieut. W. S. Benson, U. S. N., assumed charge of
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the steamer Endeavor, and on the 13th proceeded with the vessel to the viciuity of Montauk Point,
arriving there on the 18th. The hydrographic survey of the waters to the south of Block Island
Sound and in the vicinity of Montauk Point was at once resumed, the most favorable weather being
devoted to tbe outer lines, and the work nearer shore being executed when the atmosphere was
pot sufficiently clear for seeing signals at long distances. Excellent progress was made to the
close of the fiscal year, at which date the party was still in the field. A full report of the results
of the season’s work will appear in the next annual report.
The statistics to June 30 are as follows:

Area surveyed, in square geographical miles. ... oo i it i iicetracee .. 10
Number of miles (geographical) run while sonnding.........cooooiiiiiiiiiiiii oL 367
Number of angles measured.............. & e e ieeeeceeetenimeeee i caaea 3 357
Number of soundings taken ...... ..o o i i ite e aaae e 9019
Nurmber of tidal stations occupied . ... .. .. ... iit it it i iieerrttieaecaraen cacecae s 4

The officers now attached to the Endeavor are: Lieut. W. S. Benson, in command ; Lieut. John
J. Blandin, Pay Yeoman C. Lee Green, Machinist J. C. Richards, and Writer Elijah H. Phinney.

Continuation of the topographical resurvey of the south shores of Long Island, New York.—At
the close of the last fiscal year Assistant C. T. Iardella, under instructions dated June 10, had
organized his party at Speonk, Long Island, and completed his arrangements for the continuation
of the topographic resurvey of the south shore of Long Island, or more specifically, of that
portion of the island lying to the porth of Morisches, Quantuck, and Shinnecock bays. The
actual shore line of these bays and of the outer beach, with a narrow fringe of topography, had
been surveyed during the previous season. Field work began July 1, the portion lying between
Speonk and Harts Cove, where the previous year’s work terminated, being first executed. The
work was then continued eastward to the Shinnecock Hills, or about 2 miles beyond Canoe Place,
where the Shinnecock Canal connects the waters of Shinnecock and Peconic bays. A strip of
topography varying from a quarter of a mile to about 2 statute miles in width, and including a
number of small towns, villages, and summer resorts, was executed, covering a total area of about
24 square miles, Work closed October 30, and the party disbanded and returned to Washington.
Aid Hugh C. Denson served in the party throughout the season and performed his duties in a
very satisfactory manner, receiving therefor the commendation of his chief.

Mr. Iardella’s report contains interesting geographical and historical information relative to
the various localities embraced in the seasou’s work, and is accompqmed by a sketch showing the
connection with previous surveys.

The following is a statistical statement of the work accomplished:

Area surveyed, in square statute miles... ... ... . iiiieeeiiae 24
Length of creck shore line surveyed, in statute miles...... ..ol oLl 3
Length of pond shore line surveyed, in statute miles . ....._ .. ... ... .. ..oilll 44
Length of road surveyed, instatutemiles. ... ... ... ... L L. 138
Number of topographical sheets completod........coonvemiiiiiii i it 24

The limits of the three topographical sheets may be generally stated as follows: Sheet No, 1,
from Harts Cove to Quantuck Bay; sheet No. 2, from Quantuck Bay to Tianna Bay; sheet No, 3
from Tianna Bay to Shinnecock Hills.

On his return to Washington, Assistant Iardella was engaged ininking his sheets and on other
office work until again assigned to field duty. On June 16 he was directed to make preparations
for the resumption of the Long Island work, but owing to the lack of funds was not able to take
the field hefore the beginning of the new ﬁscal year.

Continuation of the tidal record and the automatic tidal indicator at Fort Hamilton, New York
Harbor.—The self-registering tide gauge at the Fort Hamilton tidal station, established in Decem-
ber, 1892, has continued in successful operation throughout the entire fiscal year, and no break has
occurred in the record. Observer J. G. Spaulding bas continued in charge of the gauge, and made
the monthly tabulations and forwarded them with the original maregrams to the office. He has
also had charge of the tidal indicator, which has continued to work satisfactorily.

Continuation and completion of the series of tidal observations at the automatic tidal station at
Willets Point, N. Y.—The self-registering tide gauge established in 1891 at Willets Point, N. Y.,
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was, through the kind cooperation of the officers of the United States engiueers stationed at the
post, kept in saccessful operation throughout nearly the whole fiscal year; the record for March,
1896, however, was lost on account of ice, and early in June the series was discontinued. The
thanks of the office are due to Lieuts. R. R. Raymond and William H. Brown for attending to the
gauge and transmitting the monthly records.
~ Continuation of the topographic survey of the Hudson River (vicinity of Marlboro).—As stated

in the Report for 1895, two topographical parties took the field at the close of that fiscal year for
the continnation of the topographic survey of the Hudson River. The party of Assistant John
W. Donn began work at Prospect Hill and first executed a subsidiary triangulation to determine
a sufficient number of points of control for the topography. The topography was then executed, a
strip averaging 1 mile in width being surveyed on both sides of the river to the line Milton—
Camelot, the southern limit of the work of the other party. On the west side of the river the topo-
graphy was somewhat intricate and the contouring difficult, as vineyards covered the hillsides, and
orchards to a large extent the valleys aud low areas; on the eastern side the work was simpler, the
chief difficulties being met in the parked inclosures and ornamental grounds of wealthy proprietors.

The work continued without interruption until November 1, when in accordance with instruc-
tions the party was disbanded and Assistant Donn returned to Washington.

The statistics of the work from July 1 to November 1 are given as follows:

Area of topography surveyed, in square statute miles.... ... . i.iiiiiiiiiiiiiiiii i 20
Length of river shore line surveyed, in statutemiles... ... ..o . ool 13
Length of shore line of creeks and ponds surveyed, in statute miles. ... ........................ 15
Longth of roads surveyed, in statute miles .........cooii it iiiiit i iiiiiiiint cit e ans 33
Length of railroads surveyed, in statute miles.... ... ... .. i it 12
Number of geographical positions determined ... ... .. .. ..ttt it i e iaaa 6
Number of finished topographic sheets. ... ... ..ot i e et i ciieie ieece e 2

The limits of the topographic sheets may be stated as follows: No. 1, from Mud Hole to Marl-
boro; No, 2, from Marlboro to Milton.

Assistant Donn’s subsequent services will be noticed elsewhere in this report.

Continuation of the topographic swrvey of the Hudson River (vicinity of Poughkeepsic).—The
Party of Assistant W. C. Hodgkins was organized at Poughkeepsie and began operations July 1,
Many of the old trigonometric statious conld not be recovered, and others had become useless on
account of erection of buildings, growth of shade trees, etc., so that it was necessary to execute
4 subsidiary triangulation to furnish the requisite number of points for topographic use. The
Primary stations * Vervalin” and ¢ Lloyd” furnished a base for this work, and from it thirty-five
new positions were determined. The topographical work was then taken up and continued to the
end of October, but the extreme heat of the summer and the illness of several members of the party
Seriously retarded progress. The sheet worked upon included about 8 miles of the river, from
Milton and Camelot stations northward to the sharp bend known as Crum Elbow. Within these
limits the shore line of both banks was run, together with the railways near each shore; the detailed
tOPOgraphy on the east side between the shore and the “old post road” was completed from the
Southern edge of the sheet to the centre of Poughkeepsie. This margin is rather narrow in some
Places and will require widening hereafter, but Assistant Hodgkins reports that the additional
topography required is of a simple character and can be rapidly delineated.

The 1nost striking feature of this locality is the terrace-like plateau, the western edge of
W_hich is nearly straight for over a mile, with an almost uniform clevation of about 170 feet above
}llgh water; from this edge the ground slopes abruptly down from 40 to 100 feet and then extends
n irregular undulations to the rocky and precipitous bluffs which border the river. This natural
terrace affords delightful sites for numerous country seats. '

. On October 31, in accordance with instructions, field operations ceased and the party was
dlsbaudéd, bnt Mr. Hodgkins was engaged at Poughkeepsie on office work incident to bis
field labors until November 19, when he proceeded to New York. He was then granted a short
leave of abseunce, and on its expiration proceeded to Washington and reported at the office on
December 6.

. Until April following, when he was again assigned to field duty, he was engaged in inking
his topographical sheet and on miscellaneous office duty. His further services on the Missouri
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and Towa boundary and on the transcontinental geodetic work in Kansas will be noticed under

the appropriate headings.
The statistics of the season’s work on the Hudson are as follows:

Area of t-riangulai;ion, in square statute miles. ... ...l i e GO
Area of topography, in square statute miles. ... .. ... ... 24
Number of signals erected . .. ... i 25
Number.of stations occupied by horizontal angles.. ... ... ... . il 17
Number of geographical positions determined.. ... .o.oovoiam i e 35
Length of river shore line surveyed, in statutemiles ... ... ... ... il 18
Length of creek and pond shore line surveyed, in statute miles...... ... ... ... ... . ........ 12
Length of roads surveyed, in statutomiles.... ... ... ...l 41
Number of topographic sheete worked upon._... ... . e 1

Establishment of a tidal indicator at Reedy Island, Delaware River—The maritime interests of
Philadelphia having secured an appropriation for the erection of a tidal indicator on the Dela-
ware River at Reedy Island, Assistant J. F. Pratt was directed to draw up the plans and make
all necessary arrangements for its construction. Mr. Pratt visited the locality and selected the
site, arranged for the necessary piling and supports, and afterwards, as chief of the instrument
division, superintended the construction of the indicator at this office. In December, 1895, it
was crected, and has since been working satisfactorily. It is located at the northern end of the
ice breaker at Reedy Island Quarantine Station, and appears as a large white semicircle with
feet and half feet shown by heavy black lines, the foot divisions being numbered. A pointer,
actuated by the rise and fall of the tide, indicates at any time the actual height of the tide above
or below the plane of reference (mean low water), while an arrowhead in the center of the disk
indicates whether the tide is rising or falling. The figures, lines, pointer, and arrowhead can be
readily scen with the aid of an ordinary marine glass at a distance of a mile, and the navigator is
thus furnished with all necessary tidal information.

Ezxtension of the transcontinental arc eastward to Capes May and Henlopen.— Reconnaissance
and triangulation.—On the Ist of April, 1896, Assistant I'. W. Perkins, accompanied by Extra
Observer George A. Fairfield, proceeded to the eastern extremity of the great transcontinental
arc for the purpose of executing a reconnaissance and primary triangulation eastward across
Chesapeake and Delaware bays and the intervening portions of the States of Maryland and
Delaware to capes May and Henlopen. This triangulation will serve not only as an extension of
the arc near the thirty-ninth parallel, but also as a connection of the Atlantic Coast triangulation
with that starting westward and southward from Iire Island base, and will form the basis of
future topographical surveys of the States of Maryland and Delaware.

Three stations of the 1834 work, +“Osborne’s Ruin,” “Linsted” and ¢ Webb,” were found with-
out difficulty, and subsequently two others, “Turkey Point” and ¢Iinlay,” were recovered. The
reconnaissance, notwithstanding the difficulties incident to such work in a comparatively flat and
wooded country, was completed by May 9, and resulted in the laying out of a very satisfactory
scheme of figures with sides varying from 10 to 30 miles in length.

Assistant ’crkins’s report of the reconnaissance furnishes the following information concerning
the nature of the country traversed.

The western shore of- Delaware Bay is low, generally a soft marsh of cousiderable width, and the land rises
gradually to the dividing ridge near tho Delaware and Maryland boundary, where it is from 70 to 80 feet above sea
level. Spur ridges of about the same elevation branch out from this, running about west-southwest 1o the eastern

shore of Maryland, which is again low, but rarely marshy. The western shore of Maryland is rolling country and
much more heavily wooded than the peninsula, which is mostly in a high state of cultivation.

A construction party was then organized for the building of signals, beights of 120 feet being
required at some points to overcome intervening obstructions. In the marshes of Delaware it was
necessary to have pile foundations, the piles being driven to the harder strata some 25 feet or
more below the surface. The signals on these foundations were subsequently found to be subject
to troublesome vibrations, as were also the screw-pile light-houses occupied on the bay, and the
measurements of the angles there were consequently slow and difficult. ‘It is believed, however,
that with the care taken the results will prove entirely satisfactory.
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The signal building had advanced sufficiently by May 16 for the observations to begin, and
at that date Mr. G. A. Fairfield commenced the occupation of Cape Henlopen Light-House. Assist-
ants W. B. Fairfield and John Nelson were subsequently assigned to the party, and the former
began observations at Brandywine Shoal Light-House on June 4, and the latter at ¢ Stone” station
on the 18th.

By the end of June the observations at ¢ Cape Henlopen” and “ Brandywine” stations were
completed, and those at ¢ Stone,” ¢ Cape May,” and “ Egg Island” were in progress.

The party is still in the field, and a full account of its operations must therefore be deferred,
but Assistant Perkins has furnished the following partial statistics, showing the results to the close
of the fiscal year:

Aren of reconnaissance executed, in square statute miles. ... ..l i, 1 700
Number of primary points 8elected . ... .. .o et i et it caee e tera teeae aeaaan . 16
Number of observing signals built (120 feet each) ..o .o .o oeioi i oo it 5
Nuwber of points occupied for horizontal directions. .......o.ooooiie it iiiaia . 4
Number of directions Getermined. ... ... ..ot iiiir oot it i i et e 63
Number of pointings made for horizontal directions... ... ..o ... .. ... ... ........ 20955

Continuation of the tidal record at the automatic tide-gauge station at the United States Navy-
Yard, Washington, D. C.—The self-registering tide gauge established at the Washington Navy-
Yard tidal station in 1891 has been kept in operation throughout the entire fiscal year, under the
supervision of the chief of the tidal division of the office, and a continuous record has been
obtained.

Magnetic observations in the Eastern, Middle, and Southern States,—At the close of the last
fiscal year Assistant J. B. Baylor, who had been instructed to determine the magnetic declination,
dip, and intensity at various specified stations along the Atlantic seaboard had reached Nantucket,
Mass. The work was continued in the present fiscal year until September 19, during which time
complete magnetic observations, including the incidental astronomical observations for azimuth
and time, were obtained at the following places: Nantucket (partially observed prior to July 1);
Provincetown and Cambridge, Mass.; Portland, Bangor, and Eastport, Me.; Providence, R. IL;
New Haven, Conn.; New Brunswick, N. J.; Philadelphia and Harrisburg, Pa.; and Baltimore, Md.
Mr. Baylor then returned to Washington, and was engaged at the office in computing and reducing
field observations until January, when he resumed field work.

Observations of the magnetic declination, dip, and intensity, and the incidental determination
of time, latitude, and azimuth were made between January S and April 8 at the following places:
Donaldsonville, Cheneyville, Baton Rouge, and Amite, La.; Poplarville, Shieldsboro, and Missis-
8ippi City, Miss.; Mobile, Citronelle, Grecnville, Montgomery, Selma, Eufaula, and Opelika, Ala.;
and Rome, Ga. Atlanta, Ga, was also in the list of stations to be observed, but was omitted by
Mr. Baylor for the reason that the required observations there were obtained in March by the
telegraphic longitude party under Assistant G. R. Putnam.

On the completion of the magnetic work, Assistant Baylor again returned to Washington,
and during the remainder of the fiscal year was engaged on computations and reduction of field
observations,

Special hydrographic examinations at various points on the Atlantic and Gulf coasts.—Charleston
Harbor: In J anuary, 1896, the steamer Bache, Lieut. Robert G. Peck, U. 8. N., commanding, while
€n route to her field of work in Pensacola Bay, had occasion to stop at Charleston, 8. C., and
advantage was taken of the opportunity to make a special examination of insufficiently developed
Parts of the harbor and secure the necessary data for the completion of the chart. This work
Occupied the party for five days, and the statistics relating to it are as follows: ‘

Number of miles (geographical) run while 8ounding .. oo cooieeiiieriiaiiiionenaaaeiaann. 8.5
Number of anglos MeasuIed. ..« ... .e.eee eume oo aee aa et ae o mee vareae ccee et aae aeaene s 194
Number of 80Un@ings taKeN ...« . «eo oot e e e e e e e e ann 885
Number of tidal 86ations 0CCUPIEA .. ven vevren cean eenann caaaae vaeaen caaae e e caoamnaanas 1

_ D‘ry Tortugas, Florida: In February, 1896, Lieut. Robert G. Peck, in accordance with instrue-
tions issued at the request of the Navy Department, temporarily suspended the work in Pensacola
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Bay and proceeded with the steamer Bache to the Dry Tortugas and made a special hydrographic
examination of the Southeast Chaunel and the deep-water anchorage. This was required by the
Navy Department in view of the proposed use of Dry Tortugas as a coaling station for the larger
vessels of the North Atlantic fleet during the contemplated drill in the Bay of Florida. For a
full account of this work and its results, see under the head of ‘Special operations.”

Key West Fla: After completing the Tortugas work the Buche proceeded to Key West and
made a successful search for the rock on which the U. 8. 8. Raleigh struck in going to sea from
that harbor on IFebruary 6, 1896. The obstruction is outside of the harbor and was found without
great difficulty, notwithstanding the fact that its position was not as reported to this office. It
was apparently of coral formation and of small area; the least depth found over it, when reduced
to mean low water, was 159 feet, and all around it the lead showed 5 fathoms o1 more.

The statistics of the Key West work, as given by Lieutenant Peck, are as follows:

Number of miles (geographical) run while sounding..... ... ... .ol 6
Number of angles MeaBUTOd. «.vnvaen coee e it it it ittt iasaicccacrcacnnessannsanes 116
Number of soundings taken. ... ccoe e e e e ceie e 538
Number of tidal stations ocoupied. ... ... . i it 1

Blackfish Bank, off Assateague Island, Virginia: In May, 1896, Lieut. R. G. Peck, while en
route from the Gulf Coast to New York, made a hydrographic examination of the Blackfish Bank
off Assateague Island, Virginia, and found a shoal spot with only 3:2 feet at mean low water,
where the chart showed nothing less than 33 fathoms. The shoal covers an area about 300 metres
in diameter, and on all sides the depths increased gradually to 5 fathoms. The great distance
of this shoal from shore makes it a very serious danger to navigation, and prompt notice of its
existence was therefore given in our Notices to Mariners. The Light-House Board has since
caused a can buoy to be placed to mark the locality.

The statistics of the Blackfish Bank work are as follows:

Area surveyed, in square geographicalmiles. ... .. .. ... il i 4
Number of miles (geographical) run while sounding. - ..ol iiioii i iiiiai i 52
Number of angles MEASUTE. .. ... comemn i it iiii et ceeeertimeencccae tanaan venn 306
Number of soundings taken. ... oemie i i ittt aaan 1980
Number of tidal-stations occupied ...... ..o it i e 1

Fenwick Island and Isle of Wight Shoals, Maryland and Delaware: Lieutenant Peck also made
special examinations of the IPenwick Island and Isle of Wight shoals and a smaller intermediate
one, the results in each case being the finding of shoaler water than shown on the chart. The
locations of the shoal spots were carefully determined, as was also the position of the Fenwick
island Life-Saving Station.

The statistics of the work are as follows:

Area surveyed, in square geographical miles. ... ... ... il 4
Number of miles (geographical) run while sounding. ....ccoiuoie it ioiiiriiiiiiiiiiceaannan 48
Number of angles mMeasBUTed. « .. .ot it aot tiraaeceaetaaeccaeccasccoe coracenmcaoansoons 302
Number of soundings taken. ... .. . ittt it eare i iiieieacc et aaseacce-sencacaseas 18TT

Ocean City, Md.: Lieutenant Peck, while engaged on the above work, was informed of the
existence of a dangerous shoal spot, about 3 miles NE. 3 L. of Ocean City and 1} miles from
shore, on which the keeper of the Ocean City Life-Saving Station had recently seen a passing
schooner strike. An examination resulted in the confirmation of the report, and the finding of a
depth of 114 feet, where the chart showed 33 fathoms. Its position was carefully determined,
and as promptly as possible the information was published in Notices to Mariners.

On the completion of the above examination the Bache proceeded on her way to New York,
arriving there on May 30. :

Atomatic tidal record at Fort Sumter, Charleston Harbor, South Carolina.—The officers of the
Corps of Engineers, U. 8. A., have continued the tidal record at the Fort Sumter station during
the year, by means of the self.registering gauge furnished them by the Coast and Geodetic Survey
in 1894, The record is made primarily for the use of the engineers engaged on the work of harbor
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improvement, but the originals are finally deposited in the archives of this Survey. During the
fiscal year the continuous records from March 17,1894, to March 1, 1896, have been received by this
office.

Hydrographic resurvey of Port Royal Entrance, South Carolina.—After undergoing repairs and
refitting at Baltimore, the steamer Blake, under the command of Lieut. Commander H. G. O.
Colby, U. 8. N., sailed on the 21st of January for Port Royal, S. C., for the purpose of executing
a hydrographic resurvey of the entrance to that harbor, and arrived there on the 27th, a detention
of three days at Hampton Roads having oceurred on account of stress of weather, The prepara-
tions for the work were at once begun, but considerable delay occurred on account of the difficulty
of finding a sufficient number of the old triangulation points or hydrographie stations, the great
hurricane and tidal wave of 1893 having destroyed and obliterated most of them. Two triangu-
lation points and two hydrographic stations were eventually found, and from these and the
Martins Industry Light Vessel the requisite number of auxiliary points were determined. Subse-
quently, on account of the long distances and the consequent imperfect visibility of shore signals,
it was found necessary to erect water signals on the bar, and this was a work of considerable
difficulty on account of prevaleut strong winds and rough seas. These conditions of wind and
sea also interfered seriously with the hydrographic survey of the shoaler parts of the entrance, as
boat work was rarely practicable and the Blake’s draft precluded ler use in the shallow water.
The chanmnels, however, were carefully surveyed, and the unfinished portions will be taken up
another season. The sounding work was carried on wheuever practicable from March 3 to June
29, at which latter date the season closed and the Blake returned to New York to prepare for her
summer’s work on the New England coast.

On the 20th of April Lieutenant-Commander Colby was detached from the Blake and proceeded
to Washington for the purpose of assuming the duties of Hydrographic Inspector, the command of
the vessel meanwhile devolving on Lieut. John A. Shearman until May 25, when Lieut. Commander
A. Dunlap, who Lhad been assigned to the command of the vessel, arrived. The season’s report
was made by tle latter, and contains much valuable information, not only in regard to changes in
the channels, shoals, ete., but also in relation to tides and tidal currents, anchorages, meteorolog-
ical conditions, etc., and important statistics affecting commerce, It may Le mentioned that at
the naval station in this harbor is located the only dry dock on the Atlantic Coast of the United
States that can accommodate our first-class battle ships, and this fact makes Port Royal Entrance
a very important one from a military point of view, and emphasizes the necessity of having
thorough surveys and keeping the published charts up to date.

The statistics of the season’s work are given as follows:

Area surveyed, in square geographical miles..... ..o oo il 28
Number of miles (geographical) run whilo sounding. ..... e iemeeteeeiaaee e e 1244
Number of angles measured .. ... ...t .in i i ittt e et it e 10 224
Number of soundings tiken . ... ... .o i it i et i 58 412
Number of tidal stations established.. ... ... .. il i it it ttee caeecnaeeneans 2
Number of specimens of bottom preserved ... ... i il 30

The naval officers attached to the party during the season were as follows: Lieut. Commander
H. G. 0. Colby, in command until April 20; Licut. Commander A. Dunlap, in command from May
25; Lieut. John A. Shearman; Ensign A, T. Long; Ensign J. H. Reid; IEnsign H. A. Wiley;
P. A, Surg. C. M. De Vallin; Pay Yeoman W. S. Crosby.

Establishiment of a tidal station at Port Royal, S. C.—In March, 1896, Assistant E. B. Latham,
In accordance with instructions, and on the completion of similar duties in Texas, proceeded to
Port Royal, S. O., for the purpose of establishing a tidal station at that place. A Stierle self-
registering gauge was set up in the boathouse of the naval station and a staff gauge was also
conveniently placed. Three benth marks were also established for future reference and for veri-
fying, from time to time, the constancy of position of the ganges in elevation. After installing
an observer and instructing him in his duties, Mr. Latham, on April 11, returned to Washington
and was assigned to office duty. Subsequently he was assigned to field duty on the Saling base
measure, under the direction of Assistant F, D. Granger, as mentioned further on under the head
of the “Transcontinental geodetic work in Kansas.”
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The tidal station, under the charge of the observer, B. W. Weeks, was still in operation at the
close of the fiscal year.

Telegraphic longitude determinations and incidental latitude, magnetic and gravity determina-
tions in various States.—In the- early part of February, 1896, Assistants C. H. Sinclair and G. R.
Putnam, in accordance with instructions, resumed the determination of telegraphic differences of
longitude, the former having charge of the main party and the latter of the cooperating one.

The lines first required were: Charleston, 8. C., to Key West, Fla.; Atlanta, Ga., to Key
West, Fla.; Atlanta, Ga., to Little Rock, Ark.; Charleston, 8. C., to Washington, D. C. Subse-
quently the following lines were added to the programme: Washington, D. C., to Cambridge,
Mass.; Washington, D. C., to Ithaca, N. Y.; Cambridge, Mass., to lthaca, N. Y.; old Naval
Observatory, Washington, D. C., to Coast and Geodetic Survey Observatory, Washington, D. C.

The parties took up the lines in the order named, Assistant Sinclair proceeding to Charleston
and Assistant Putnam to Key West. At Charleston the granite pier of 1880, near the cast end
of the citadel, was found undisturbed and a small wooden observatory was erected over it. At
Key West the old pier of 1872 had disappeared, but by measurements to the reference marks its
position was recovered; a new site was, however, selected in the grounds of the custom-house,
aud the pier and wooden observatory constructed. The new and old stations were then connected
by a small triangulation. Time signals were exchanged between Charleston and Key West on
the nights of February 11, 12, 18, 19, and 20, and again, after the usual interchange of observers,
on February 25, 26, 27, 29, and March 1. Assistant Sinclair also determined the latitude at both
stations; at Charleston by sixty-six observations on sixteen pairs of stars during five nights,
using zenith telescope No. 6, mounted on a wooden stand; and at Key West by eighty-four obser-
vations on twenty-one pairs of stars during five nights, using the same instrument mounted on a
pier built of brick laid in cement. Assistant Putnam determined the magnetic declination, dip
and intensity at the Key West station by three days’ observations, and also made pendulum obser-
vations at both stations for the determination of the force of gravity.

On the completion of the Charleston to Key West line Assistant Putnam moved the Charleston
outfit to Atlanta, Ga., the other party remaining at Xey West. The pier of 1830 in the capitol
grounds at Atlanta was found still preserved, and the station was soon ready for occupation.
Time signals were exchanged between the two stations on the nights of March 7, 8, 9, 13, and 14,
and again, after interchange of observers, on March 20, 21, 25, 26, and 27. Magnetic and gravity
determinations were also made at Atlanta by Assistant Putnamn.

Mr. Putnam then moved the Key West outfit to Little Rock, Ark., the other party remaining
at Atlanta, The Little Rock pier of 1893 in the custom-house grounds had disappeared, but its
foundation was recovered without difficulty and a new pier was erected upon it. Time signals
were exchanged between Little Rock and Atlanta on the nights of April 2, 4, 5, 7, and again, after
the interchange of observers, on April 10,11, 13, and 14. Meanwhile, as opportunity offered, mag-
netic and gravity determinations were made at Little Rock by Assistant Putnam. In all cases the
latitude, magnetic and gravity observations were so arranged as not to interfere with or delay the
longitude work., On the completion of the line, Atlanta to Little Rock, the instrumental outfits
were moved to Charleston, S. C., and Washington, D. C., respectively, the station at the latter
place being the one in the grounds of the old Naval Observatory. Observations were obtained
and time signals exchanged on the nights of April 21, 22, 26, and 28, and again, after interchange
of observers, on May 3, 4, 6, and 7. This completed the line, Charleston to Washington, and
Assistant Sinelair then moved the Charleston instruments to Cambridge, Mass., where the old
station was reoccupied. Time exchanges between Washington and Cambridge took place on the
nights of May 14, 16, 17, 27, and 29, and again, after interchange of observers, on June 1, 2, 5, 10,
12, and 17. 'While this work was in progress signals were also exchanged with the Cornell Engi-
neering School at Ithaca, N. Y., by the observers at both ends of the line, Prof. . A, Fuertes
having requested this cooperation of the Coast and Geodetic Survey for the determination of the
longitude of the Cornell station, and furnishing the observer for the third peint. As far as
practicable, the same stars were observed at the three stations, and the telegraphic circuit was so
arranged, with a side repeater in New York, that time signals sent from either station were simul-
taneously recorded at the other two. Time signals were exchanged between Cambridge and Ithaca
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on the nights of May 16, 17, 19, 22, 23, and 27 with Mr. Sinclair at Cambridge, and on June 1, 2,
and 3 with Mr. Putham at Cambridge; also between Washington and Ithaca on May 15, 16, 17,
and 27 with Mr. Putnam at Washington, and on June 1 and 2 with Mr. Sinclair at Washington.
The observations-at Ithaca throughout the series were made by Prof. John . Hayford, of Cornell
University, formerly an assistant of the Coast and Geodetic Survey. Subsequently he came to
‘Washington for the purpose of observing with Messrs. Sinclair and Putnam for personal equation,
as no interchange of observers took place between Ithaca and the other stations.

The line Cambridge te Washington being completed, the instruments at the former place were
brought to the observatory in the grounds of the Coast and Geodetic Survey Office, and Messrs.
Sinclair and” Putnam then began the determination of the difference of longitude of that station
and the one in the grounds of the old Naval Observatory. This work was incomplete at the close of
the fiscal year, but observations and time signal exchanges were obtained on the nights of June 22,
26, 28,29, 30, and July 1.  On account of the proximity of the two stations the method of operation
was considerably modified, it being sometimes practicable on the same night to secure observations
and time exchanges, then an'interchange of observers, and finally additional observations and time
exchanges; on other occasions a large number of stars were observed and more frequent time
exchanges made, but without interchanging observers. The general plan was to exchange signals
during each time set of ten stars, as very nearly the middle time could be sclected for this purpose,
and thus the results would be rendered independent, or nearly so, of chronometer rate, but par-
tially cloudy weather interrupted the observations to such an extent that a considerable modifi-
cation of the plan was unavoidable. After July1 the work had to be suspended, as Mr. Pautnam was
detached from the party for the purpose of accompanying the Greenland exploring expedition, and
Nno other observer was then available to take his place. It was during the progress of this work at
Washington that the personal equation observations above referred to with Professor Haytford
were made. This was done by two methods: TFirst, by noting transits of stars over half the lines in
the diaphragm, the three observers leading in turn; and, second, by observing the same time sets,
recording them on the same chronograph, with the same chronometer, but each observer using his
own instrument. The time intervals were such that the records did not interfere, and very accord-
ant results were obtained by both methods.

It should also be mentioned that during the progress of the longitude ohbservations at Cam-
bridge the magnetic declination, dip and intensity were determined at South Boston, Mass., and
on their conclusion at Newport, R. I., by Assistant Putnam; three days’ observ: mons were made
at each place. Hoe also, while at W’Lshmoton made observations for the redetermination of the
periods of the pendulums used at the Southern stations.

Completion of the hydrographic resurrey of Densacola Bay and Entrance, ]’Ionda —In Decem-
ber, 1895, Licut. Robert G. I’eck, commanding the steamer Bache, was directed to resume the
hydrographic resurvey of Pensacola Bay and Entrance, and accordingly left New Yorlk on the 9th
of January, 1896, and reached Pensacola on the 29th, having stopped en route at the following
DPlaces: At Sandy Hook for twenty-four hours, in consequence of stormy weather; at Hampton
Roads for two days for the purpose of receiving on board the members of the Coast Pilot party,
also bound for Pensacola; at Charleston for five days to make a special hydrographic examination
and obtain a whale boat stored there two years previously, aud at ey West for three days on
account of bad weather,

The work in Pensacola Bay and vicinity embraced the connection of the recent hydrography
of the Coast and Geodetic Survey with that of the United States engineers covering the bar and
entrance, and such sea connections as might be found necessary; in addition to this, Lieutenant
Peck was also directed to make a comprehensive system of tidal comparisons over the whole field
of work covered by the resurvey, in order to establish a uniform plane of reference for the
reduction of all soundings and to relate our work to that of the United States engineers,

The field work was at once commenced and continued to February 26, when a temporary sus-
bension was necessary in consequence of a request from the Navy Department for an immediate
hydrographic examination of the Dry Tortugas Anchorage, together with its approaches, prelim-
inary to its use as a coaling station for the larger vessels of the North Atlantic Squadron during
the contemplated drill in the Bay of Florida. On the completion of this duty the Backe proceeded
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to Key West and made a special examination near theentrance of that harbor, after which she
returned to Pensacola Bay and resumed her regular work on March 30. The resurvey of Pensa-
cola Bay and vicinity, including a special examination of shoals in East Bay, was finally success-
fully completed on the 18th of April and the Bache left for the north on the 27th, stopping en route
at various places aloug the Atlantic Coast for special examinations, which have been yoticed in a
previous page of this report, and for a few hours at the sea spring oft Matanzas Inlet, coast of
Florida, for the purpose of collecting specimens of the water for the Reusselaer Polytechuic Insti-
tute, and finally arrived at New York on May 30.
The statistics of the Pensacola Bay work are as follows:

Area sounded, in square geographical miles. ... . oo it ii il craree e 8
Number of miles run while sounding. ... ... .. i iiiiiii it iiicarctnacnaas 203
Number of angles measured...... .. .. ... il it i it iieaiceemee 2 871
Number of soundings taken........ ... ... i.oci.aaal. ettt iiiacccsaveneaann 11 034

The following-named officers were attached to Lientenant Peck’s party: Licut. E. H. Tillman;
Ensigns H. K. Hines, A. H. Davis, and I. M. Russell; P. A. Surg. . R. Stitt; Machinist A, J.
Miskimon; Pay Yeoman J. L. Dunn, draftsman, and Master-at-Armns Thomas S. Martin, observer
and recorder. Seaman Johu Craig also served as recorder.

Continuation of the triangulation of the oblique arc in Alabama.—The resumption of the oblique
arc work in Alabama by Assistaut IF. Walley Perkins was noticed in the Report for 1895, and an
account of the progress made to the close of the last fiscal year was there given,

Early in July, 1895, preparations for the occupation of the triangulation stations were com-
pleted, lights posted at the necessary points, and the light keepers engaged and instructed in
their duties, Observations were begun at “Red Hill” on the 21st of July and the station was
completed on the 24th. The camp was then moved to “Dean,” and that station was also com-
pleted by the end of the month. Mr, G. A. Fairfield, extra observer, joined the party early in
August, and was detailed to make observations at ‘“Creagh” and ¢ White,” while Assistant
Perkins was oceupying “Coon” and “Pollard;” the parties were then transferred to “Fatama”
and “Midway,” respectively, and all these stations, together with ‘Lookout Hill,” were finished
by November. Owing to the exhaustion of the allotment,.observations commenced at ¢Cold
Creek” on December 1 were not completed. ’

In the early part of the season some timne was necessarily lost in reopening lines, as the
growth of trees is very rapid at that time of the year, and throughout the season the usual delays
incident to observing through narrow lanes cut through timber were experienced.

Until the latter part ot September the atmospheric conditions were very favorable, but about
this time the rains ceased, fires started in various directions, and the atmosphere soon became
hazy and smoky, so that during the remainder of the season the longer lines of the scheme could
only be observed on rare occasions,

While the observations above noted were in progress a building party under the direction of
Foreman Jasper S. Bilby was engaged in constructing and erecting additional signal towers, and
by December 6 three—viz, ¢ Daphne,” #Spring Hill,” and “St. Elmo”—were completed. They
have each a leight of 120 feet, and their construction aud erection occupied only tweuty-two
working days, including the timme spent in packing and moving the party from point to point; the six
siguals, varying in height from 80 to 120 feet, completed prior to the beginning of the fiscal year,
have already been mentioned in the Report for 1895, These nine tripods and scaffolds are probably
the best ever constructed for similar work, and as they have been built in less timme and with a
smaller force than heretofore considered necessary, the superiority of Mr. Perkins's system and
method seems to be demonstrated.

On the completion of the signal building work, arrangements were made for the storage of
the instruments and camp outfit, and the party disbanded December 15.

Assistant Perkins highly comwends the service of Mr. George A, Fairfield, and refers to his
exceptional powers as a skillful and accurate observer. He also reports that Mr. R. B. Derickson,
who acted as recorder in the party from August 10 to the close of the season, rendered valuable
and efficient service.

Assistant Perkins concludes, from this season’s and former experience, that in this section of
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the country favorable conditions for observing over long lines prevail from March until the middle
of September. These limits may vary somewhat in different years, but generally speaking, the
working season, so far as actual observing is concerned, should be confined within them. His
report is accompanied by a sketch showing the progress made during the year and the work remain-
ing to complete the oblique arc as originally projected, and furnishes the following tabulation of
the results for the fiscal year:

Number of 120-foot towers erected. ..ou. oo iuun it iiit i i i i ieeii e e 3
Number of signalserected. . .. .. ... i it et ie et i 2
Number of primary stations occupied for horizontalangles......ocooo oo aii i 10
Number of primary stations occupied for vertical angles .......... ... ..o ool 8
Number of secondary points determined ... ... .ottt i caaaaan 12
Number of elevations determined trigonometrically. ... ... ool 11
Number of pointings made for horizontal angles ......... ... ... oo G 071
Number of pointings madoe for vertical angles..... ..o ..o oo Ll 1 062
Number of 8qUATe Mile8 SUrveyed. ... ccueveniueeceennenmreareecamaiaeaeasenenaaen e 2 824

The further services of Assistant ¥, W, Perkins and Extra Observer George A. Fairfield are
noticed elsewhere in this report.

Hydrographic examinations along the Gulf coasts of Florida, Alabama, Mississippi, and Louisi-
ana, and collection of information for the Coast Pilot.—In the latter part of December, 1895, Ensign
Glennie Tarbox, U. 8. N,, was directed to proceed to Milton, Fla., where the schooner Transit was
laid up, and organize a party on that vessel for the purpose of examining the various parts of the
Gulf Coast of the United States, collecting such information as was necessary for the publication
of the Coast Pilot for that region, and verifying the miscellaneous information already in our pos-
session received from various sources. Early in the following month, accompanied by Mr. John
Ross, of the Coast Pilot division, Ensign Tarbox proceeded to Hampton Roads, and there took
Dassage for Pensacola on the steamer Bache, which was bound for the same port. On arriving
there a crew was enlisted and the Transit was soon prepared for service.

Leaving Pensacola on the 11th of February, the party proceeded eastward through Santa
Rosa Sound and examined the whole south and west coasts of Iflorida as far as the mouth of the
Caloosahatchee River, stopping en route for the collection of local information and the noting of
landmarks, aids to navigation, sailing directions, ranges, etc., at the following places: Garniers
Bayou, Choctawhatchee Bay, St. Aundrews Bay, Apalachicola Bay and River, East Pass, Cedar
Keys, Port Tampa, Palmetto (Manatee River), Gasparilla Island, Punta Gorda, Peace River, Pine
Island Sound, and San Carlos Bay. Owing to adverse winds the Caloosa River could not be
entered without risk of too much delay, and on April 12 the return trip was begun. The Anclote
Keys were examined, and after touching again at Cedar Xeys the Transit proceeded to Mobile Bay
and then continued the cruise westward in the same manner through Mississippi Sound, Lake
Borgne, the Rigolets, and Lake Pontchartrain to New Orleans, stopping en route at Pascagoula.
Returning eastward again, Biloxi, Ship Island Anchorage, and Horn Island Anchorage were
vsited, and the season’s work finally closed at Pensacola on May 12. The Transit was again laid
up at Milton in charge of a ship keeper, the crew was discharged, and Messrs. Tarbox and Ross
returned to Washington and resumed their duties in the Coast Pilot division,

During this cruise the Transit ran about 2 000 miles, and visited every point of any commereial
Importance within the limits above given; the best local authorities were interviewed and much
valuable information was collected. When running along shore or entering or leaving harbors
8pecial attention was paid to noting natural and artificial features which would assist the mariner,
and wherever practicable the schooner was run in the principal channels upon the lines followed
by the larger class of vessels.

Ensign Tarbox’s report points out numerous changes in the topograplhy and hydrography of
Some of the localities visited, and these will at once be indicated on the charts affected.  In some
cases, however, resurveys seem to be demanded.

Magnetic observations at various points in the Central and Northicestern States.—In March, 1896,
Assistant R. L, Faris was instructed to make determinations of the magnetic elements at various
boints in the Central and Northwestern States, and took the field for this purpose on April 15,
beginning operations at Williamsburg, Ky. The observations for magnetic declination, dip, and
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intensity were made at each station on one or two days, according to the requirements, together
with the necessary astronomical observations for time, latitude, and azimuth; the longitudes were
determined chronometrically.

The following is a list of stations completed by the close of the fiscal year: Williamsburg,
Lexington, and Louisville, Ky.; Vincennes, Ind.; Sandoval, Ill.; St. Louis, Mo.; Norfolk, Newport,
and Chadron, Nebr.; Yankton, Mitchell, Pierre, and Aberdeen, S. Dak.; Jamestown and Dickin-
son, N. Dak.; Gleudive, Miles City, Forsyth, Billings, Bozeman, Townsend, Helena, Cascade, and
Fort Benton, Mont.—in all, twenty-four stations. As many of these belong properly to the
Middle and Western divisions, they will be again referred to under those heads. All stations were
8o selected as to be iree from local artificial disturbing causes, and were carefully marked, and
their descriptions have been filed in the archives of the Survey for future reference.

The party was still in the field and the magnetic survey in progress at the close of the fiscal
year, and the results for the remainder of the season will therefore appear in my next report.

Geodetic operations.—Continuation of the triangulation in northeastern Tennessee and south-
eastern Ientucky, and along the Kentucky, Virginia, and Tennessee State lines.—At the close of the
last fiscal year the party under the charge of Prof. A. H. Buchanan was already in the field and
had made sowe progress on the extemnsion of the Tennessee triangulation. Harly in July the
vicinity of “Rogers’ station was revisited, and some days were spent in making the necessary
observations and measurements to connect the ohject observed upon from ¢Damascus” station
with “Rogers,” the signal at the latter place having been destroyed. Camp was next moved
to “Benn” station, and on account of rain and fog the observations there were not completed
until August 20. The party then moved to ‘Poore” station, and here also was delayed by rain
aund fog, but all the observatious required were obtained by September 18. The next camping
site was in the vicinity of ‘Buffalo” station, and the observations made at this station completed
the work laid out and were finished by October 2. Professor Buchanan then disbanded party,
in accordance with instructions, and returned to his home at Lebanon, Tenn.

The results of the season are as follows:

Number of primary stations occupied for horizontal angles or directions ...... ... 3

Number of stations reoccupied. .. ... ..ot oo i i i ice e ieeiaaeaann 1
Number of horizontal directions determined.... .. .. ... ol i ini i iitiie i iinaaeaaaas 13
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1896.

MIDDLE DIVISION,

STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER AND THE ROCKY MOUNTAINS,

28, Minnesota. 32, Nebraska. 36. Indian Territory.
29. North Dakota. 33. Missouri. 37. Oklahoma Territory.
30. South Dakota. 34, Kansas. 38. Louisiana,

31. Iowa. 35. Arkansas. 39. Texas.

Progress Sketches, showing the localities of field work in the Middle Division, will be found
at the close of Part I.

Triangulation of Lake Pontchartrain, Louisiana.—In December, 1895, Assistant P. A. Welker
was directed to proceed to Pensacola, Fla., where the schooner Quick was laid up, and organize a
party for the survey ot Lake Pontehartrain. Mr. Welker reached Pensacola on the 6th of Jan-
uary, 1896, and by the 14th the vessel was ready for sea, and started for Lake Pontchartrain,
reaching the working ground on January 20. The remainder of the month was spent in making
a reconnaissance and in deciding upon a practicable scheme for executing the work, Owing to
the flatness of the country and the great width of the lake the ordinary methods of triangulation
would have been very expensive, as signals of great height would have been required and the
opportunities for the accurate observing of such long lines would have been comparatively
infrequent. Neither could a smaller scheme of triangles and quadrilaterals along the shores
be resorted to on account of the immense amount of cutting required, the country in the vicinity
of the lake being for the most part densely wooded and swampy, the cypress swamps in some
8ections extending to the water’s edge. The cutting of innumerable lines through these heavily
timbered swamps would probably have entailed even a greater expense than carrying the larger
scheme of figures across the lake. It was decided, therefore, to build signals from 18 to 40 feet in
height at suitable intervals along the shores and to erect temporary signals in the shallow waters,
from 2 to 3 miles from shore. The shore signals were occupied aud observed from in the usual
Iauuer, the angles at the water stations being all concluded. In this way triangulation, sufficiently
accurate for the future topographic and hydrographic surveys, was obtained at a reasonable cost.
The season’s work began at the Pontchartrain Light-House, that being the only determined point
of the old triangulation of the eastern.end of the lake that could be found. A base line 733-28
etres in length was measured at West End, a suburb of New Orleans, about 4 miles west of the
above.mentioned light-house, and the azimuth of the line was determined astronomically. This
base line and azimuth and the determined latitude and longitude of the light-house constituted
the data upon which the trigonometric survey is based. Satisfactory progress was made with the
work, notwitstanding the difficulties arising from the unstable foundations on which the observing
tripods and scaffolds were built, which necessitated the suspension of observations whenever the
wind blew with any considerable strength. The scheme of triangulation was laid out all the way
round the lake to Raggedy Point, the junction point with the old work, but the observations were
only completed to Shanty Point, or a little more than half the distance reconnoitred. Observa-
tions were also made for magnetic declination whenever practicable without delaying the trigono-
etric work, '

Assistant John Nelson, Aid Charles C. Yates, and Recorder G, W. Nelson were attached to
the party during the season and rendered valuable and efficient service. Work closed on the 17th
of April, and after disbanding party and making suitable provision for the care of the vessel,
Assistant Welker and Messrs. Nelson, Yates, and Nelson returned to Washington.
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Mr. Welker states in his report that the country surrounding Lake Pontchartrain is almost
entirely of a marshy or swampy character; along the southern shore there is a belt from 1 to 3
miles wide of soft marsh covered with grass and weeds 10 to 12 feet high and with scattering
willows from 10 to 40 feet high; back of this belt are immense cypress swamps. On the northwest
and northern shores, as far as Chefuncte River, the cypress swamps extend nearly or quite to the
shore line, and in this locality water navigation within 2 miles of shore is dangerous on account
of the numerous snags and sunken trees. He also experienced some difficulty on account of the
heavy seas produced by the prevailing easterly winds. These winds have a clear, uninterrupted
sweep of 40 miles, and when fresh or strong render landings on the west shore impracticable.

The statistics of the season’s work are given as follows:

Area of reconnaissance, in square statute miles. ........ .. ... LiciiiiiiiiiiiiiiilalaL. 100
Area of triangulation completed, in square statute miles ........ ... ...l iilaallL 5
Number of observing tripods and scaftoldserected. .. ... ... .o .. .o il 9
Number of gignal poles erected ...... ... it it et e i 7
Number of stations occupied for horizontal angles. ... .. .. ... ...l 14
Number of geographic positions determined..... ..o ool 20
Number of azimuth stations occupied ................. L e 1
Number of magnetic declinations determined.... . ... ... o iiiee il i 3
Number of bases measured (three times) ...... ... i ieriiiiiiiiaor coi i 1

Assistant Welker’s services on the Alaskan Boundary Survey and on the transcontinental
triangulation will be mentioned in their appropriate places elsewhere in this report.

Determination of the telegraphic difference of longitude between Austin, Tex., and New Orleans,
La., and incidental magnetic and gravity determinations,—At the close of the last fiscal year the
parties engaged in the telegraphic determinations of longitudes in various Southwestern States
had reached Austin, Tex., and New Orleans, La., respectively, and had obtained three nights’
observations and exchanges of time signals. Work was then temporarily suspended, pending the
arrival of Assistant A.,T. Mosman, who had been detailed to relieve Assistant Edwin Smith,
whose connection with the Survey ceased on June 30. Assistant Mosman arrived at New Orleans
on July 2, and was joined there by Assistant Putnain on the 4th. After readjusting the instru-
ments observations were made for personal equation the same night, and Mr. Putnam returned on
the following day to Austin. Exchanges of signals between New Orleans and Austin were
obtained on the nights of July 8,13, 14, and 15, and again after th® usual interchange of observers
on the nights of July 23,24, 26, and 28, The weather at New Orleans was very unfavorable, seven
consecutive nights being cloudy and preventing observations, while the sky at Austin was clear
on all of them save one. Mr. G. A. Fairfield, extra observer, was assigned to Assistant Mosman’s
party, and arrived at New Orleans on July 14. He remained with Mr. Mosman to the close of the
work, and was subsequently traunsferred to Assistant Perkin’s party in Alabama.

Magnetic observations were made by Assistant Putnam at New Orleans on July 19, 23, and 24,
and pendulum observations for the determination of gravity on the 24th and 25th, the observations
being so arranged as not to interfere with or delay the longitude work. Messrs. Mosman and
Putnam then returned to Washington, and soon after took the field again in the Northeast. Their
work there belonging geographically to the Bastern Division, will be treated of under that head.

Tidal record at Port Eads, La.—Through the courtesy of the United States engineer officers
stationed at Port Eads, La., we have been enabled to secure from the automatic tidal record of
that station a tabulation of the hourly ordinates for the calendar year 1895.

Establishment of a tidal station at Point Isabel, Texas.—Early in Marcl, 1896, Assistant L. B,
Latham, in accordance with instructions, proceeded to P’oint Isabel, Texas, for the purpose of
establishing there a tidal station. A Stierle self-registering gauge was set up in the Brazos Island
Light-House, and a staft gauge was also located, These were referred to permanent bencl marks,
three of which were located on Padre Island and four on the mainland. A tidal observer was
engaged, and after fully instructing him in his duties Mr. Latham proceeded, on March 19, to
Port Royal, 8. C. The establishment of a tidal station at the latter point has been mentioned in
a previous part of this report, under the proper geographical heading.

The Brazos Islard tide station was discontinued June 26, as the range of tide was found to be
only about half a foot. :
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Telegraphic lengitude determination of Little Rock, Ark., and incidental magnetic and gravity
determinations.—In April, 1896, Assistants C. H. Sinclair and G. R. Putnam determined the tele-
graphic difference of longitude between Little Rock, Ark., and Atlanta, Ga., and incidentally
determined also the magnetic declination, dip, and intensity and the relative force of gravity.
For a full account of this work see under the head of ¢ Telegraphic longitude determinations,”
Eastern section. ' .

Transcontinental geodetic work.— Reconnaissance, triangulation, and base-line measurement in
Kansas.—Early in October, 1895, Assistant F. D. Granger, having completed the primary trian-
gulation assigned to him in Colorado, as fully described under the head of ‘Geodetic work in
the Western Division,” transferred his party and outfit to Salina, Xans., and began a careful
reconnaissance for the selection of a suitable site for a base line in the vicinity of the line
Wilmer-Taylor. This reconnaissance was completed November 1, and resulted in the selection
of a base 6'5 kilometres in length in the valley of the Salina River, between the towus of Salina
and New Cambria. Owing to the lateness of the season no further work could then be done,
and in accordance with instructions the party was disbanded and Assistant Granger returned to
Washington, where he was engaged in working up the results of his Colorado work and on miscel-
laneous office duty until April following, when he was directed to resume field operations in Kansas.

Assistant Granger reached Salina on the 17th of April, and immediately began preparations
for the geodetic connection of the proposed base line with the existing triangulation. Signals
were erected at Iron Mound, North Pole Mound, Vine Creek, West Base, and East Base, the
latter two being the termini of the base, and on May 4 the regular observations began at West
Base. That station was completed by May 12, three primary and several tertiary points having
been observed upon from an elevation of the theodolite of 20 feet, and the party was then trans-
ferred to Iron Mound, where observations were finished on the 22d. At that point the theodolite
bad an elevation of only 53 feet, and three primary and a number of tertiary objects were
observed upon. ILast Base was next occupied, the elevation of the instrument being 35 feet, and
the observations there were concluded on the 31st. TlLe next point, North Pole Mound, the last
one in the base fignre requiring occupation, was originally selected as an interior station in the
quadrilateral Vine Oreek-Iron Mound-Ileath-Thompson to provide for the contingeucy of the
failure of one of the diagonals of that figure, and was observed upon from Vine Creck and Iron
Mound in 1890, and from Heath and Thompson in 1891, but had never been occupied. Prepara-
tions for its occupation were finished by June 4, and all the necessary observatious, on six
primary stations and four tertiary objects, were obtained by the 10th. The elevation of the theodo-
lite at this station was 243 feet. While thie observations at North Pole Mound were in progress,
Assistants A, L. Baldwin and E. B. Latham, who had been assigned to Assistant Graham’s party
early in June, were engaged in clearing and grading the base line and preparing it for measure-
ment. Assistant W. O, Hodgkins also reported for duty in the party on June 16, but owing 1o a
8evere attack of rheumatism, was unable to take an active part in the field work until the 23d.

The preparation of the line was completed under Assistant Granger’s direction on June 18,
and on the following day the actual base measurement was begun, and was in progress at the
close of the fiscal year. A full account of the preparation and measurement of the Salina base
line aud the special services performed by each member of the party, will appear in the next
aunnal report.

The statistics of the Kansas work, exclusive of base measurement, to June 30 are as follows:

Area of reconnaissance for base site, in square statute miles .. ... .. .. ool 28

Aron of triungulation, in square statute miles. ..v.un oo et e e 95
Number of 8ignnls eTeCtod ... ... oo ot ittt et et iiieattaceae taeae ceeeee e aan 7
Number of stations occupied for Lorizontal MeEASUTes ........cveeiaee iieentiioatanean canans 4
Number of stations occupied for vertical meaBUIeS. couun  oiarn i iea it i et iaceatcaaeaiaeans vaes 4
Nnwber of geographical positions determined ... ... coveeueiiorioiiitiiiaes ciottncaieceeecanans 3
Number of elevations determined trigonometrically . ..o .coeiiue e conevenecaneaaaeeneecaanaans 4

i Mr. Granger’s report is accompanied by a sketch showing the relative positions of the base
line and the old and new stations and the mode of connection. The junction is strong and in
every way satisfactory.

8. Doc. 35——3



34 UNITED STATES COAST AND GEODETIC SURVEY.

Transcontinental geodetic work.—Examination of a proposcd base line in Missouri.—In May,1896,
Assistant A. L. Baldwin, in accordance with instructions, procceded to Versailles, Mo., for the
purpose of examining the base line previously selected in that vicinity, with a view to determmining
its practicability. This base line was one of those intended for verification of the transcontinental
triangulation, and its ends had already been connected therewith, but the actual measurement had
been postponed from time to time for various reasons, chiefly on account of insufficient appropria-
tions. Mr. Baldwin found the terminal marks undisturbed, and ran over the base with a level,
but found that three barns had been constructed directly on the line. Owing to this circumstance
and the existence of other difficulties, which it was thought would make the measure of the base
unduly expensive, it was decided to abandon the line, and Mr. Baldwin was notified to that eftect
by telegraph, He was then directed to proceed to Salina, Kans., and report to Assistant I, D,
Granger for duty in the transcontinental geodetic party operating in that locality, and arrived
there on the 3d of June. His services in this party have already been mentioned in the preceding
paragraph.

Continuation of the transcontinental line of precise levels, Kansas.—Under the Superiutendent’s
instructions of June 24, 1895, Assistant Isaac Winston proceeded to Lawrence, Kans., reaching
that point July 9, and organized a party for the continuation of the transcontinental line of
geodetic leveling. Messrs. F. Weld, J. R. Chase, and F, 8. C. Hunter, who had been assigned to
the party by the Office, reported the same day, and on the 10th two additional men were secured
and the instruction of the various members in their respective duties began. Mr, Guy Rainey
also reported for duty in the party July 20. The actual leveling commenced on the 11th,
the starting point of the season being at Holliday, Kans., where two permanent bench marks
had been previously established (in 1891). These bench marks were found undisturbed and
in good condition. The route followed was along the roadbed of the Atchison, Topeka and
Santa Fe Railroad to Topeka, at which point a crossing of the Kansas River was made, and
thence along the Union Pacific Railroad to Salina. The season’s work closed at the latter point
October 26, 1895. '

Two simultaneous lines were run over the whole distance, and the running was continuously
in one direction; geodetic level No. 5 and the new parafined wooden rods P. & Q. were used
throughout the season. Permanent bench marks were established at all towns and villages along
the route where suitable stone or brick buildings could be found on which to place them, and on
stone piers and abutments of railroad bridges, and temporary bench marks were placed at inter-
vals of about 1 kilometre. The latter served the double purpose of furnishing frequent checks
on the correctness of the work by means of the comparisons of the two. lines, and of minimizing
the amount of remeasurement required when discrepancies developed. As an indication of the
care with which the work was executed, it may be here stated that but few remeasurements were
found necessary during the season. Railway trains furnished the means of daily transportation
of the party until Topeka was reached, but west of that point, the trains being infrequent and
not suitably timed, the hire of a wagon and team of horses was found necessary. The velocipede
cars, successfully used elsewhere by the leveling party, could have been advantageously employed
in this section, and in future will be utilized wherever practicable, when the consent of the rail- -
way officials can be obtained.

No special difficulties were encountered during the season, except those arising from the pre-
vailing strong winds. The winds in this region blow almost coutinuously during many months of
the year, and on some days caused an entire cessation ot work, while on many others the progress
was seriously delayed. A resort to wire or rope guys to support the rods during observation was
unavoidable, aud the securing of the requisite stability of the leveling instruments was a matter
of considerable difficulty.

Mr. Winston has since had constructed an observing tent, to the open base of which are
attached paper wheels fitting the railway track. The canvas supported on a light detachable frame
furnishes complete protection from both sun and wind, and can be opened in any desired direction
for observing. One man can easily trundle this car tent along the track from station to station,
and two men can readily remove it from the track on the approach of a train. This device will
be used next season, and will doubtless much facilitate and expedite the work in windy weather.
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The season’s work closed at Salina October 26, and the party was then disbanded and Mr,
Winston returned to Washington, reporting for duty at the Office October 31.

The distance leveled during the season was 277 kilometres, and the number of permanent
bench marks established was 35.

After completing the records and computations of his season’s work, Assistant Winston aided
Assistant Eimbeck in the computation of the transcontinental triangulation, and subsequently
assisted the Chief of the Office of Standard Weights and Measures in the examination and stand-
ardization of two sets of base bars, and performed miscellaneous office duty. On the 8th of Juue,
1596, he was directed to prepare for the résumption of field work on the Kansas leveling, and
started for the field on the 28th, reaching Salina on the 30th, the last day of the fiscal year.

The results of the work will appear in the next Annual Report.

Magnetic vbservations at various- points in the States of Missouri, Nebraska, South Dokota, and
North Dakota.—During the progress of the magnetic survey undertaken by Assistant R. L. Faris
in April, 1896, as mentioned under the head of Eastern Division, observations for magnetic
declination, dip and intensity, together with the incidental determinations of time, azimuth,
latitude, and chronometric longitude, were made at the following-named places in the States of
Missouri, Nebraska, South Dakota, and North Dakota: St. Louis, Mo.; Norfolk, Newport, and
Chadron, Nebr.; Yankton, Mitchell, Pierre, and Aberdeen, S. Dak.; Jamestown and Dickinson,
N. Dak. Tor stations determined in States belonging to the Eastern and Western Divisions, see
under the appropriate geographical headings.
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1896.

WESTERN DIVISION.

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC.

40, California. 44, Montana. 48, Colorado.

41. Oregon. 45. Wyoming. 49. Arizona Territory.

42, Washington. 46. Nevada. 50. New Mexico Territory.
43. Idabho. 47. Utah Territory.

Progress Sketches, showing the localities of field work in the Western Division; are given at
the close of Part I. .

Continuation of the topographical resurvey of San Francisco Bay and Harbor.—The party under
the charge of Assistant A. F. Rodgers engaged on the topographical resurvey of San Francisco Bay
and Harbor was stillin the field at the close of the last fiscal year. On July 1 Assistant Rodgers, in
accordance with instructions, assumed charge of the San Francisco suboftice, but the topograph-
ical resurvey was continued under his general direction, Mr, Ferdinand Westdahl temporarily
taking immediate charge of the party. During July Mr. Westdahl made a survey of the pier
heads, wharves, and water front of the harbor, and furnished tracings of the shore line to the
hydrographic parties. In August Assistant Fremont Morse was assigned to the charge of the party,
and, after computing the triangulation previously executed and making a projection embracing the
eastern shore of the bay and the water fronts of Alameda, Oakland, and Berkeley, took the field
in the latter part of the month. Work was then continued without interruption until January 2,
1896, when on account of unfavorable weather conditions it was deemed expedient to suspend
operations. The sheet above mentioned was completed, and also one embracing the water fronts
of Sausalito and Belvedere and the shore line of Richardson Bay, Raccoon Strait, and Angel
Island. Mr. Morse was then occupied for a few days in making magnetic observations at San
Francisco and Monterey, after which he was engaged in inking his topographical shéets until
March 25, when he was assigned to chronometric longitude work in Alaska., In February
Assistant Rodgers detailed Mr. F. W. Edmonds to connect by leveling the bench marks established
at the Union Iron Works with two new ones located respectively at the San Francisco Magdalen
Asylum and the Golden Gate Woolen Mills wareliouse. This work was satisfactorily performed
and the relations of the beuch marks to the Fort Point plane of reference determined.

In April field topographical work was resumed by Mr. Westdahl on the eastern shore of the
bay, southward from Robert Lauding, and continued until June, when a temporary suspension
was necessary to enable the party to execute the triangulation to connect the Lafayette Park Astro-
nomical Observatory with the new station selected in the Presidio Military Reservation. Thesite
for the new observatory had been selected in March by Assistants A. . Rodgers, J. J. Gilbert,
and E. F. Dickins in cousequence of municipal improvements rendering the old station no longer
available, and the War Department had kindly granted permission to erect an observatory. The
" triangulation was executed by Assistant Gilbert, who also prepared the plans and specifications for
the new building, the construction of which was begun before the close of the fiscal year.

The statistics of the topographical work of the year are as follows:

Area surveyed, in square statute miles ...... ..o e, 31
Number of miles of shore linesurveyed ... . . ..o o . it 71
Number of miles of wharf line and water frontsurveyoed......... ... ...........cc.ccol . 10
Number of miles of roads and railroads surveyed........cee i it iviet veiiveenaieeceacaai. .. 18

During the year Mr. Ferdinand Westdahl was at various times detailed for special tobographic
or hydrographic duty, viz, in October to make an investigation of reported topographic changes
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in Cuylers Harbor, San Miguel Island; in December to determine the position of a buoy placed to
mark Mission Bay Rock; in the latter part of December to search for an alleged rock near Pes-
cadero Point, San Mateo County, Cal., and in April to determine the position of the wreck of the
British ship Blairmore.

The results of the Cuylers Harbor investigation are given elsewhere in this report.

Messrs. Westdahl and Edmonds also performed miscellaneous office duties.

Assistant Rodgers in his report acknowledges his obligations to all the members of his party
for their zealous cooperation.’

Continuation of the hydrographic resurvey of San Francisco Bay and Entrance.—At the close
of the previous fiscal year the parties on the steamers Gedney and MeAdrthur, under the command
of Lieuts. Lucian Flynne and James H. Sears, respectively, were engaged on the hydrograplic
resurvey of San Francisco Bay aud Intrance, and a statement of the progress wmade to June 30
appears in'my last report. The work was continued by both parties during the current year until
December 4 in the case of the Gedney, and November 25 in the case of the McArthur, when the
unfavorable weather incident to the season of the year compelled a temporary cessation. Both
parties resumed field work early in April, 1896, and, with the exception of short periods when
they were taken off for special duty on the naval speed-trial course in Santa Barbara Channel,
and the investigation of alleged seismic changes in Cuylers Harbor, San Miguel Island, were
continuously employed on the resurvey of San Francisco Bay from that time to the close of the
fiscal year. The work is still in progress, and will be further treated in my next report.

The steamer Gedney remained under the command of Lieut. Lucian Flynne only until July 22,
however, when he was relieved by Lieut. A, P, Osborn, Three hydrographic sheets, designated as
Nos. 2, 3, and 8, were worked upon by this party, and two of them, Nos. 2 and 3, were completed, while
No. 8 was well advanced. The localities and limits of the sheets are as follows: No. 2, San Fran-
cisco Entrance, from Fort Poiut to the eastward of Blossom Rock; No. 3, San Francisco Bay, from
Bluff Point to Alcatraz Island; No. 8, San Francisco Bay, from California City Point to Point Knox.
Work was not carried on continuously on any one sheet until finished, as when tidal or weather
conditions were unfavorable in one locality it was frequently practicable to prosecute the survey in
another, and thus utilize time which would otherwise have been lost. Tield operations were sus-
pended for the winter December 4, and the vessel was anchored in smooth water in Oakland Creek.
The office work then engaged the attention of the party until April 1, when the work of sounding
was resumed. On April 20, Lieutenant Osborn, in accordance with special instructions, proceeded
with his vessel to Santa Barbara Channel for the purpose of establishing a speed-trial course for
the battle-ship Oregon, and rendering such assistance during the trial as might be required by the
naval authorities, and subsequently was directed to make a hydrographic examination of Cuylers
Harbor. These duties were completed by May 20, and the party then returned to San Francisco
Bay, and, in accordance with a request of the Honorable Secretary of the Navy, first took up the
survey of Mare Island Strait, on a scale of 1-10 000, and the development of the main channel
from Point Penole to Mare lsland, on a scale of 1-20 000. The channel lines were run not wider
than 100 metres apart, and a close survey was made as far up as the brickyard wharf above Vallejo,
special attention being given to the thorough development of all rocks and shoals. This was fin-
ished on June 18, and the unfinished sheet No. 8 was again taken up, and was still in progress at
the close of the fiscal year. The Mare Island Strait work being considered a part of the San
Francisco Bay resurvey, the statistics relating thereto will be combined with those of the main
work in the table given below. The statistics of the Cuylers Harbor work will be given further
on in a paragraph devoted to that subject, and a fuller account of the work on the Santa Barbara
Channel speed-trial course will also appear under a special heading.

The statistics of the year’s work of the Gedney party in San Irancisco Bay and approaches
are as follows:

Area sounded, in square geographical miles.. .. ..o il 305
Number of miles (geographical) run while sounding. ... .. ..ol 989
Number of angles mMeasuretl .....o v rne ittt et eiaecettaareaeaaeen s ceranann e ans 15 224
Number of soundings taken .......coeoeiiioetmmneetiiientetciie i o ciie i e naa 385 843
Number of tidul stations established . ... .oo.ioie oot oiit ot iiiiae it it ceeeiree et caans 6

Number of hydrographic 8heets SIsHer. .. veseeeeen ers conennen e ianenen censannnaenn 3
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The naval officers of the party were as follows: Lieut. Lucian Flynne, in command until July
22, when he was detached; Lieut. A. P. Osborn, in command from July 22 to the close of the
fiscal year; Lieut. A. C. Alwy; Insign C. M. Stone; Yevman I, C. Schubert, draftsman; Apothe-
cary A. I, Berryhill, observer (detached July 10, 1895); Apothecary C. W, Fitzgerald, observer;
Writer A. E. Brisman, recorder; and Quartermaster Eric Swanberg, recorder.

The steamer McArthur continued throughout the year under the command of Lieut. James
H. Sears, and to his party were assigned the three hydrographic sheets designated as Nos. 1, 4,
and 5, two of which, Nos. 1 and 5, were completed. XNo. 1 includes the Bonita Channel and the
Golden Gate to Fort Poiut, joining the Gedney’s sheet No. 2 at the latter point; No. 5 covers the
area between San Franecisco, Yerba Buena Island, and Oakland, and extending southward nearly

to Point Avisadero; and No. 4 covers the intervening area between sheet No. 5 and the Gedney’s
cheat. Na 2 Sama naw dancera were davalaned and dnlv renartad. and thasa nravionclv Inawn
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upon the harbor, and that an upheaval from the bottom of the harbor, but near shore, had also
occurred. The dimensions of the upheaved portion above high-water line were: Length, 170
metres; greatest width, 60 metres; and greatest elevation, 35 feet. The new shore line and the
topographiec changes were carefully delineated, but the hydrographic examination could not then
be made on account of the heavy swell which continued throughout Mr. Westdahl’s stay on the
island.

Subsequently, in May, 1896, after the completion of the duty in connection with the speed
trial of the battle-ship Oregon, Lieut. A. P. Osborn, U. 8. N., commanding the Coast and Geodetic
Survey steamer Gedney, made a thorough hydrographic examination of the harbor and found that
no material changes of depth had occurred; the trivial changes found were moreover limited to a
very small area in the immediate vicinity of the Jandslide and upleaval.

On the completion of the examination Lieutenant Osborn returned to Sau Francisco and
resumed work on the hydrographic resurvey of that harbor and its approaches.

The statisties of the hydrographic examination of Cuylers Harbor are as follows:

Aren sounded, in square geographical miles ... ... ..cooii il 1
Number of miles (geographical) run while sounding... ... ... oo voiiiiiaiei it iiannnnnn. 15
Number of angles measured ... ... ... .o it i i it et tae i aaa 152
Number of soundings taken ... ... ... .. ittt i aa 423
Number of tidal stations established. .. .. ..ooouiiii i meii i i iiiiie et ceaee. 1

Continuation of the tidal record at the Sausalito (San Francisco Bay) tidal ‘station.—The self-
registering tide gauge at the Sausalito tidal station, under the supervision of Assistant A. I.
Rodgers, continued in successful operation throughout the year, and an unbroken record has been
received. Observer Emmet Gray had immediate charge of the station until April 1, 1896, when
he was succeeded by Observer Harris S. Ballard. The usunal precautions were taken to verify the
permanency of the relation of the tide gauge to the bench marks in the locality, lines of spirit
leveling having been run from time to time by Messrs. Ferdinand Westdahl and F. W. Edmonds.

Magnetic observations at San Francisco and Monterey, Cal.—In January, 1896, the annual
observations for magnetic- declination, dip and intensity were made at San Francisco, at the
Presidio station, by Assistant Fremont Morse, and subsequently a complete series was also made
by the same observer at Mouterey, Cal.

Oontinuation of the topographical survey of Washington Sound, Washington.—At the close of
the last fiscal year Assistant J. J. Gilbert was engaged at Olympia in computing his previous tri-
angulation, and in supervising the repairs to the steam launch Tarry Not. On July 6,1895, he was
instructed to prepare for the immediate resumption of the topographic survey of Washington
Sound, and accordingly left Olympia for the field, on the steam launch, July 15, stopping ¢n route
at Seattle and Port Townsend for stores, instruments, and party equipments. Port Stanley was
reached on the 18th, and after selecting a camp site at Broken Point, Shaw Island, repairing the
scow, stored at Port Stanley in 1889, securing the necessary lumber, and pitching camp, field oper-
ations were begun on the 25th at Yellow Island. The first topographical sheet was completed by
August 31; a new projection was then made, and work began immediately on the second sheet,
Wwhich was completed by October 5, A third sheet was worked upon at intervals, meanwhile, and
completed by October 20. On the completion of sheet No. 3 the season was well advanced, and, as
the allotment for the party was nearly expended, it was decided to close operations for the season.
Breaking camp began on the 22d, and by the 24th the cam) equipage and other property were
safely stowed on the scow, and the latter towed to Port Stanley and placed in the charge of Mr. IF.
C. Troxwell for the winter. The party then proceeded to Seattle and Olympia, reaching the latter
point oun the 25th; the steam launch was then hauled out and housed over at a suitable place near
the dry house of Mr, R. F. Whitham on the east side of Budds Inlet, about 3 miles from the city
wharves, Assistant Gilbert proceeded to San Francisco November 7, and was engaged during the
winter in inking sheets and completing the office work incident to his field labors of the present
and past season. ,

Assistant F. A, Young was attached to the party during the season until October 22, when, by
the direction of the Superintendent, he was detached, and proceeded to Washington, D. C., where
he was engaged on miscellaneous office duty until again ordered to fleld duty in Alaska. Mr.
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Young observed magnetic declination, dip and intensity at a station near the camp, and made the
subsequent computations, and throughout the season rendered valuable assistance in the execu-
tion of the topographical work., The season was generally favorable for the prosecution of the
work, only one rainy day occurring, but fogs and smoke prevailed to some extent in the latter
part. :

The statistics of the Washington Sound work may be briefly stated as follows:

Number of magunetic stations oceupied ... . ... ... ... 1
Area of topography surveyed, in square statute miles. ... ... . L.l iiiiiiiiiann 42
Length of coast line surveyed, in statute miles.... ... ... .. . il 90
Length of lake-shore line surveyed, in statute miles. ... .. ... .. ... o . i oottt 3
Length of roads surveyed, in statute miles. _ ... ... ... i 79
Number of topographical sheets completed.. .. ... ... .. ... . ... i 3

The topography surveyed embraces Orcas Island from Orcas Knob to Grindstone Harbor,
including Deer Harbor and West Sound; San Juan Island from Limestone Point to Argyle, includ-
ing Friday Harbor; and all of Shaws, Jones, Yellow, Brown, Reef, Fawn, Nob, Cliff, Crane, Bell,
Blind, Canoe, Oneal, and Turn islands.

A sketch, showing the work executed and the laying out of the sheets, accompanies Assistant
Gilbert’s report.

During May and part of June, 1896, Mr. Gilbert assisted in the investigations connected with
the proposed transfer of the Lafayette Park Astronomical Observatory to a more suitable location,
prepared plans and specifications for the new building, and connected the new station trigonomet-
rically with the old, and with the triangulation of San Francisco Bay. On June 16, in accordance
with instructions, he proceeded to Utah and reported to Assistant William Eimbeck for duty under
his direction on the transcontinental geodetic work.

Geodetic work.—Continuation of the transcontinental triangulation in Colorado.—At the close of
the last fiscal year Assistant F. D. Granger was engaged on the occupation of Big Springs, a pri-
mary station of the great transcontinental scheme of triangulation, and had just completed a
reconnaissance for the location of a secondary point between Big Springs and Plateau, resulting
in the selection of Dry Camp. The observations at Big Springs were finished by July 13, and
determined the horizontal directions and elevations of four primary, one secondary, and a number
of tertiary points, the primary stations being Cramers Gulch, Platean, Pikes Peak, and Divide,
and the secondary station the newly selected point, Dry Camp. The instruments and camp were
then transferred to Divide Station, located in El Paso County, about 3 miles east of IEaston-
ville, a small town on the Gulf Railroad. The preparations for occupation were completed by July
24, and the observations were begun on the following day and finished on August 23. Three pri-
mary stations (Big Springs, Pikes Peak, and Bison Peak), two secondaries (Mounts Morrison and
Table), and twenty-five tertiaries were thus determined, both as to horizontal direction and eleva-
tion. The line to Mount Morrison, which is represented on the published sketeh of the Colorado
reconnaissance as unobstracted, was found to be cut off by trees on intervening ridges, but fortu-
nately, after an examination of the line by the recorder of the party, Mr. J. B. Boutelle, the cut-
ting of an avenue through the timber was found to be practicable, and the visibility of tha station
was thus secured. Observations on this point were of great importance, inasmuch as the trigono-
metric connection with the Chamberlin Observatory at Denver was in a ipeasure dependent
thereon.

On the completion of the observations at Divide, Assistant Granger stored a portion of lLis
camp equipage at Eastonville, and with a reduced party, consisting of Foreman E. E. Torrey, a
driver, a cook, and two hands, and a limited outfit, proceeded to Cramers Guleh, arriving there
on the evening of September 3. The preparations for occupation, including the erection of a
20-foot observing tripod and scaffold, were finished Ly September’ 6, and the observations, which
were begun on the following day, were completed on the 17th. The party and outfit were then
transferred to Station Plateau, where observations were begun on the 24th of September and con-
cluded on the Gth of October. At Cramers Gulch and Platean two primaries and five tertiaries
and three primaries and two tertiaries, respectively, were observed, and the horizontal direction of
the secondary station, Dry Camp, was determined.
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This completed the portion of the Colorado work assigned to Assistant Granger, and, in
accordance with instructions, the party was then transferred to Salina, Kans., for the purpose of
making a reconnaissance for the selection of a base-line site in the vicinity of the line Wilmer to
Taylor. This work, belonging properly to the Middle Division, bas already been reported under
that head, in its regular geographic order.

The statistics of the Colorado work are given in tabular form as follows:

Area of triangulation, in square statute miles....... ..ol iaiiii i e 900
Numbgr of 8ignals erectod. oo .. onmeeiine ittt it i e e e iiaeieiieceaan 6
Number of stations occupied for Lorizontal measures.............c.oiiiiiiiiiii L 5
Number of stations occupied for vertical measures.... ... ..ot ieiii i, 3
Number of geographical positions determined......... ..ol 5
Number of elevations determined trigonometrically.... .. ... il 5

Assistant Granger, in his report, highly commends the zeal and efficiency of Recorder J. B,
Boutelle and Foreman E. E. Torrey; the latter served thronghout the season, and the former until
August 31, when he was detached from the party and directed to return to Washington.

Geodetic work.—Continuation of the transcontinental triangulation in Colorado.—At the close
of the last fiscal year the party under the charge of Assistant William Eimbeck was in the field,
and the arrangernents for the occupation of ¢ Treasury Mountain” and ¢ Pikes Peak ” were com-
plete. The work-was carried on during the present year as rapidly as the unfavorable weather
conditions would permit, and the occupation of the former station was brought to a satisfactory
conclusion by the 5th of July. Severe tlhunderstorms hovered almost incessantly over the moun-
tain, aud snowstorms were of frequent occurrence, so that much interruption and vexatious delay
was occasioned. The same counditions prevailed at ¢ Pikes Peak,” where Assistant John Nelson
had meanwhile been endeavoring to advance the direction observations, and consequently but
little progress had been made when Assistant Eimbeck, after the completion of ¢ Treasury Pealk,”
reached that point with the main party. The most strenuous efforts were then made by the com-
bined party to advance the operations, and advantage was taken of every clear moment, but the
wretched stormy weather, accompanied usually by high winds, still continued, and at the close of
July but little headway had been mnade, and most of the observations remained incomplete. There
being no prospect of an early favorable change, and past experience having shown that Augustis
always a bad month for observing in these high altitudes, the station was temporarily abandoned,
and the time was utilized in moving the party to ¢ Uncompahgre Peak” and preparing that
station for occupation. Observations were begun at ¢ Uncompalhgre” on the 20th of August and
continued until September 20, and embraced not only the usnal determinations of horizontal direc-
tions and double zenith distances, but also those of latitude, azimuth, and magnetic declination,
dip and intensity; a topographical sketch covering an area of 20 square miles, and based on accu-
rate local triangulation, was also made, to serve not only as a description of the locality of the
station, but also to facilitate the study of the local deflection of the plumb line. The party then-
returned to ¢ Pikes Peak” and successfully completed the occupation of that station by the 9th of
October. The observations at this point were of the same character as those described for
“ Uncompalgre Peak,” but in addition a local triangulation of some magnitude was here required
to connect the hypsometric work of the main triangulation with the Denver and Rio Grande rail-
road.levels at ¢ Colorado Springs.,” Owing to the breadth and flatness of the mountain top three
anxiliary mountain stations had to be interpolated and occupied. At one of the lower stations of
the scheme zenith distance observations on the Pikes Peak stations were made on three days, to
eliminate as far as possible the errors due to local deflection, and as a further check on the local
triangulation two selected distances were carefully measured by means of a standardized steel
tape. The season’s work closed at ¢ Colorado Springs” on the 14th of October, and the party was
then disbanded. :

Throughout the season Assistants John Nelson and R. L. Faris and Recorders Willis M. Baum
aud Walter H, Clay served in the party and rendered valuable assistance in the various branches
of the work. On the disbandment of the party Messrs. Nelson, Faris, Baum, and Clay returned
to Washington and Mr. Eimbeck proceeded to Gunnison, Colo., and after attending to the settle-
‘ment of party affairs and the storage and care of the instruments, camp equipage, and other public
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property in his charge, also returned to Washington by the end of November. During the winter
lie was engaged upon the computations and reductions of his field observations, and was assisted
by the above-mentioned members of the party, and also for a time by Assistants Isaac Winston
and O. B. French. Assistant Eimbeck’s further services on the transcontinental geodetic work
in Utah are noticed in the paragraph immediately following, and those of other members of the
party under appropriate geographical headings elsewhere in this report.

Geodetic work in Utah.—Selection and preparation of the Salt Lake base line and its connection
with the transcontinental triangulation.—In the spring of 1896 Assistants William Limbeck and
P. A. Welker were directed to prepare for the resumption of the geodetic work in the vicinity of.
Ogden, Utah, and early in May the specific instructions were issued. The plan of operations was
as tollows: The main party under the charge of Assistant Eimbeck to select a suitable site for a
base line, prepare it for mneasurement, and for its connection with the main triangulation to occupy
the base stations and “ Waddoup?” primary station; an auxiliary party, under the charge of Assist-
ant Welker, but under Assistant Eimbeck’s general direction, to assist in the preliminary work
and to occupy the primary stations *Antelope Island,” ¢ Ogden,” and ¢Promonotory”; on the
completion of the trigonometric connection and the incidental observations related thereto, Mr.
Welker to disband the auxiliary party, join the main one, and assist in the base measurement.
Messrs. Eimbeck and Welker reached the field of operations on May 23, and at once set about
making the necessary preparations for the occupation of “ Waddoup” and ‘“Auntelope Island,” and
executing the reconnaissance for the selection of the most available site for the base line. By
June 19 these objects were accomplished, and about this time Assistant J. J. Gilbert, Aid C. C.
Yates, and Recorder Buford A. Lynch joined the party at Kaysville. Assistant Welker organized
his auxiliary party on June 20 and, accompanied by Aid C. C. Yates, at once proceeded to the
occupation of “Antelope Island” station, the observations being begun on the 23d; Assistant
Eimbeck, after assigning to Assistant Gilbert the duty of preparing and marking the base line
and erecting piers and observing signals at its termini, proceeded to the occupation of ¢ Waddoup,”
accompanied by Recorder Buford A. Lyneh, and began observations on the 26th. The close of the
fiscal year found the work fairly under way and the three branches of the party making excellent
progress. The results of the completion of the trigonometric connection and the actual measure-
ment of the base line will be given in the next annual report.

It may here be mentioned that the line chosen for the base is situated in the flat lands near
and along the eastern shore of the Great Salt Lake between the towns of Kaysville and Hooper,
Davis County, and is 11-2 kilometres in length. It is to be measured by means of the new duplex
base apparatus designed by Assistant Eimbeck, and coustructed in the Coast and Geodetic Survey
instrument shop.

Magnetic observations at various places in the State of Montana.—During the progress of the
magnetic survey inaugurated in April, 1896, by Assistant R. L. Faris, as mentioned on a previous
page of this report, the magnetic elements, declination, dip and intensity, together with the
necessary astronomical factors, time, azimuth, latitude, and longitude, were determined at the
following-named places in the State of Montana: Glendive, Miles City, Forsyth, Billings, Bozeman,
Townsend, Helena, Cascade, and Ifort Benton.

For stations determined in States belonging to the Eastern and Middle Divisions, see under
the appropriate geographical headings.
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1896.

DIVISION OF ALASKA.

{Tnder this heading are included the coasts of Alaska which border on the North Pacific Ocean, on Bering Sea, and on the Arctic Ocean;
also the inlets, sounds, bays, and rivers.]

The localities of field operations in Alaska are shown on Progress Sketches at the close of
Part I,

Continuation of hydrographic and general surveys in Alaska.—At the close of the last fiscal
year the party on the steamer I’atterson, under the command of Lieut. Commander E, K. Moore,
U.8.N., was engaged in the survey of Chatham and Peril straits and the adjacent bays and
inlets, and had made excellent progress. The survey was continued uninterruptedly during the
Present year until October 2, and a large amount of work was accomplished, the various branches
being assigned to different officers of the party. The general assignment of duty was as follows:
To Lieut. A. G. Rogers, the tidal observations and base-line measurements; to Lieut. R. F. Lopez,
the astromomical observations; to Lieut. Hugh Rodman, in charge of the steamer Cosmos, the
main triangulation; to Ensign W, B. Hoggatt, with the steam launch TVixen, subsidiary triangu-
lation and hydrography; to Ensign H. K. Benham, with the steam launch Reynard, subsidiary
triangulation, hydrography, photography, and part of the shore line; to Yeoman H. Ford, the
topography and the computing and platting of the main triangulation; to Yeoman W. G. Appleton
and Master-at-Arms Hugh Rodman, the recording and platting of the hydrography and subsidiary
triangulation. This detail was adhered to as closely as was practicable, and all branches of the
field work were carried on simultaneously, the triangulation, however, being always Lept in
advance, If for any reason any branch occasionally fell behind, force was concentrated on it, to
bring it up, so as to keep all the work within easy reach of the vessel, and the Patterson’s anchor-
ages were shifted from time to time as the work progressed, so as to be always as near as possible
to the field of operations. The season’s work embraces the whole of Peril Strait, from its connec-
tion with Chatham Strait to the head of Hooniah Sound on the west and Fish Point on the south,
with the adjacent bays and passages, and that portion of Chatham Strait lying between Peril
Strait and Point Garduer, including Kelp, Whitewater, Chaik, Takatz, and Hootz bays and
Kootznahoo Inlet. Two bases were measured, one of 700 metres at Hootz Bay, as mentioned in
last year's report, and one of 1 350 metres near Pogibshi Point, in Peril Strait; astronomical
observations were made at Kenasnow Island and at one end of the Pogibshi base; magnetic
declination, dip, and intensity determinations at the Kenasnow Island astronomical station; the
lecessary tidal observations at Pogibshi Point, Bear Bay, and Killisnoo, and current observations
at sundry localities. The most important current observations were those simultaneously taken
at Sergius Narrows, Big Island, Adams Narrows, and midchannel off Poverotuni Island, as from
them was determined the point of meeting of the tlood tides entering Peril Strait through Salis-
bury Sound on the west and Chatham Strait on the east. It was found to be to the northward of
Poverotni Island, in the broad part of the strait. Good anchorages were found in Peril Strait at
Pogibshi Point and Rodman Bay, and in Chatham Strait at Cha-ik Bay, Kelp Bay, and Ta Katz
Bay, the latter being completely landlocked and protected from wind and sea in every direction.
Kelp Bay is an extensive basin with three branches, the north one of which has a portage across
to Peril Strait; canoes can pass across at ordinary high water, and boats drawing 3 or 4 feet can
pass at high spring tides. The anchorage was found on the south side of the basin, in 25 fathoms
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of water, but the arms are deep, except at their heads, where they terminate rather abruptly in
sand flats. The hills surrounding Kelp Bay are high and steep and covered with perpetual suow,
except on the upper side of the north arm, and black bears abound. Warm Spring Bay, on the
west side of Chatham Strait, and about 12 miles south of Kelp Bay, also furnishes an anchorage,
but it is not a good one for large vessels, as it is entirely open to easterly storms, but small craft
can find a secure harbor in ‘either of the small arms on its south side. At the head of this bay is
a large cascade fed by a lake located about 200 feet above sea level, and in the same vicinity, and
at a still higher level, there are hot sulphur springs, whicl are occasionally resorted to by the
Killisnoo Indians for medicinal baths, :

The weather during the season was for the most part clondy and rainy, with occasional fogs
and high winds, until August 29, when a period of very fine weather set in. Notwithstanding
the unfavorable conditions, however, there were only two working days when no field work was
accomplished. The season’s work closed on October 2, and the Iatterson proceeded to Sitka,
where the Cosmos and other boats not belonging to the ship’s outfit proper were stored, and thence
to Mary Island and Port Simpson, arriving at the latter place on the morning of the 8th and
taking on board the Alaska boundary parties of Assistants I, IY. Dickins and P. A. Welker, who
had finished their work a2 month earlier and were awaiting the vessel’s arrival. The steamer Fuca
and the schooner Earnest were taken in tow, and by 3 p. m. of the same day the homeward
journey was resumed and Seattle was reached by October 16. The Fuca and Farnest were taken
to the Puget Sound naval station at Port Orchard and laid up there, after which the Patterson
returned to Seattle and was placed in the hands of the Puget Sound Dry Dock Company for
extensive repairs. During the winter the party of thie Patterson, temporarily quartered on the
Hassler at Port Orchard, was engaged on the office work pertaining to the Alaska Survey.

The report of Lieut. Commander E. K. Moore furnishes much valuable information in relation
to southeast Alaska generally and in particular to.the portions surveyed by his party. The gen-
eral features of the region operated in are similar to those of southeast Alaska generally, the
country being mountainous, rugged, and thickly wooded to a height of 2 000 to 2 500 feet. On
the west side of Chatham Strait and on the north side of Peril Strait the mountains rise abruptly
out of the water to a height of 2 000 to 5 000 feet, the water being very deep close up to the
shores, and there are very few outlying dangers, while on the eastern and southern sides of
Chatham and Peril straits, respectively, the shores are less abrupt and more irregular and shoaler
water is found, with some outlying rocks and reefs. The southern portion of Peril Strait, known
as “The Rapids,” is quite dangerous and requires the most careful navigation. Several good
anchorages not previously known were discovered and surveyed, some of which will prove very
useful to navigators.

The depths through the middle of Chatham Strait range from 300 to 400 fathowms, and the
bottom is comparatively even, while that of Peril Strait is more irregular. On the shores of both
the timber is mainly hemlock and spruce with some cedar and alder, but most of it is not valua-
able; in midsummer the vegetation is rank wherever there is soil enough for roots, and flowers
are abundant wherever the rays of the sun can penetrate. Game was scarce owing to the severe
winter of 1893-94, but fish were plentiful, especially salmon trout, dog and humpback salmon, and
halibut; every arm, bight, and bay has a streamn at its head, where early in the summer salmon
and speckled trout abound, while later in the season these streams are literally teeming with both
varieties of the former. _

The only permanent settlements within the area of the season’s work are Killisnoo, on the
east end of Kenasnow Island, and the Indian village of Angoon, 2 miles north of the entrance of
Kootznaloo Inlet, other villages being occupied only at the seasons for potato planting and dig-
ging. There are no whites at Angoon, and only from ten to forty, according to circumstances,
at Killisnoo, while the Indian population of the two settlements amounts to about 800. Killisnoo
has a post-office, and its main industry at the present time is the manufacture of herring oil and
fertilizer and the salting of herring. The Alaska Oil and Guano Company usually employs about
forty white men and sixty Indians, but owing to the depression in the market they operated this
season at about one-third of their capacity. Their catch this year was 3 200 tons of fish, and their
output was 102 000 gallons of oil, 500 tons of fertilizer, and 1 000 half barrels of salted herring;
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they shipped, however, about 250 000 gallons of oil and 700 tous of fertilizer, most of it being last
year’s production. ‘

The Pacific Coast Steamship Cowmpany runs the large and comfortable steamer City of Topecka
regularly, twice a month throughout the year, from Seattle to Sitka, and the large and commo-
dious steamer Queen, of the same line, also makes semimonthly trips during June, July, and
August. They both pass through the northern part of Chatham Strait, stop at Killisnoo, and
Proceed thence through Peril Strait; returning, the City of Topeka follows the same route, while
the Queen returns by way of Point Gardner, and is the only regular vessel at present navigating
the southern waters of Chatham Strait. Two small steamers, the Wallapa and Chilkat, were
started this summer over the same route as that pursued by the City of Topeka.

The statistics of the whole season’s work, including the partial results given in the last report,
are as follows:

Number of 1286 1ites IMeASUTEN . .. ..o .. eimt ittt ccectaaee e oaanecraaeaans 2.
Number of signal poles erectod.....ooen i i it ittt et 1 260
Number of stations occupied for horizontal angles ...........oooeiiiiiiiiiii oL, 1113
Number of stations occupied for vertical angles...........ooooi it 172
Nuwber of elevations determineQ trigonometrically ... ... ... ..o i iiiiiiiiiiiialL 315
Number of stations occupled for astronomical observations. .... P 2
Number of stations occupied for magnetic observations......... ... ... il 1
Area of topography surveyed in square statute miles_.......... et e eieeeerecaa e 406
Length of general coast line surveyed in statutemiles... ... ... ... .. .ol (690
Number of topographic sheets finished ...... ... ..ot ittt 5
Area sounded, in square geographioal miles.............. e me e e eme et iiacea aanaan 400
Number of miles (geographical) run while sounding . ... .. ..o i il 2 001
Number of angles Measureld «.co. . vene. iiuitirn ittt et ieetae et ensesocaaoneoacsncaannan 15 008
Number of sonndings taken.... ... il e it e 22 740
Number of speciraens of bottom preserved. ... ... ..oo o il it i ittt i e aes 47
Number of current stations ... ..o .ee et ittt it et e 2
Number of tidal stations established ......ooo. ittt i ittt ccei e 2
Number of hydrographic sheets finished ....... ... .o it i 11

Lieut. Commander Moore highly commends all members of the party for the zeal and
efficiency displayed in the execution of the work.

The Patterson is now preparing for the resumption of field work and will startfor Alaska
early in July.

Chronometric determination of differences of longitude in Alaska; also latitude and magnetic
determinations.—In March, 1896, Assistant Fremont Morse was instructed to prepare for chrono-
letric Jongitude work in Alaska, and Assistants Hower P. Ritter, F. A. Young, and Aid O. B.
French were directed to report to him for duty under his direction, joining him at a specified point
on Puget Sound in time to connect with the steamer starting for Alaska early in April.

The plan of the scason’s work was as follows: Assistant Morse to occupy the astrouomical
Station at Sitka, make the necessary time observations there, and rate his chronometers, while
new stations at Kadiak Island and Unalaska were similarly occapied by Assistant H. . Ritter
and Aid O. B. French, respectively; Assistant F. A. Young to take charge of the chronometers to
be carried on three or more successive round trips of the Alaska Commercial Company’s steamer
Dora and to intercompare them daily; the carried chronometers to be carefully compared with
those of each of the three astronomical stations on each arrival or departure of the steamer, both
by Assistant Young and the astronomer of the station ; the latitude of the Kadiak and Unalaska
Stations to be carefully determined by a sufficient number of astronomical observations, and the
Dagnetic elements, declination, dip, and inteusity, to be determined at all three stations; also
to.pographic surveys of the harbors aud adjacent country to be made as opportunity offered
without interfering with the main work of the expedition; all parts of the work to be under the
#eneral direction and general supervision of Assistant Morse.

Assistant Morse left San Francisco by steamer on March 25, was joined by the other members
of the party on reaching Port Townsend, took passage on the steamer City of Topeka at Seattle
April 2, and reached Sitka on the 8th. Here, in accordance with the programme outlined, Mr.

-Morse landed with his instruments and: the other observers transferred their outfits to the steamer
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Dora. On account of unfavorable weather time observations at Sitka were not obtained prior to
the departure of the Dora on the 9th, but all the chronemeters, twenty-five in number, were care-
fully intercompared. Mr. Ritter landed at Kadiak on the 14th of April and temporarily mounted
bis instrument in a tent, pending the construction of a pier and the erection of a wooden observa-
tory; owing to bad weather, however, he did not succeed in getting time observations prior to the
Dora’s proceeding westward, Mr. French reached Unalaska on the 19th of April and was also
prevented by thick weather from getting time determinations before the departure of the steamer
on her return trip, but he succeeded in getting good observations on the following night. Mr.
Young continued on the steamer in charge of the carried chronometers, and by the close of the
fiscal year three round trips between the stations were nearly completed, the Dora being due at
Sitka on July 3. Owing to the partial failure of the first trip, due to unfavorable weather at all
stations, as already noted, and the further fact that the Sitka station chronometers for a time ran
nnsatisfactorily, a fourth trip is deemed essential, and a notification to that effect has already been
sent by Assistant Morse to the other observers. The party being still in the field and all branches
of the work as yet incomplete, no tabular statistics can now be given, but the full results of the
season will be duly set forth in my next aunual report.
Alaska Boundary Survey.—See under head of “Special operations.”
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SPECIAL OPERATIONS.

Erection of beacons on the coasts of Maine and Massachusetts for a naval speed-trial course.—
The Navy Department having requested the cooperation of this Survey in the erection of beacons
on the cousts of Maine and Massachusetts for use in laying out and marking a speed-trial course
for the Indiana and Katahdin, the steamer Bache, Lieut. Robert G. Peck commanding, was
detailed for that duty in September, 1895. Commander R. B. Bradford, of the U. 8. S. Dolphin,
in charge of the trial course, having indicated the points where these structures were needed, the
Bache’s party erected beacons at the following-named places: Entrance of Gloucester Harbor,
Massachusetts; Cape Neddick, Me, (Neddick 4); Kennebunkport, Me, (Boothbay 4); and Timber
Island, Maing (Little River A\). The beacons were of the same size, and of tripod form with
center pole; the tripods were constructed of 50-foot scantlings, and the top of the pole in each
case was about 75 feet above the ground. In the building of two of these signals assistance was
rendered by a working party from the Dolphin. Ou the completion of this duty, September 26,
the Bache returned to her regular work on the coast of Massachusetts.

EBrection of beacons on the north shore of Long Island, New York, for the naval speed-trial
course.—In July, 1895, the steamer Bache, under the command of Lieut. Robert G. Peck, while en
Toute to her field of work on the coast of Massachusetts, stopped at Long Island Sound for the
Purpose of erecting the permanent beacons desired by the Navy Department for the naval speed-
trial course. Beacons were erected at the following points: Crane Neck, Mount Misery Bluft)
Hallock, Tuthill, Roanoke Point, Cooper, Oregon Range, and Long Beach Range. They were all
of the same type and character, viz, tripods with cage and center pole; the legs were buried to a
depth of several feet, the parts below and near the ground being first thoroughly tarred, and each
leg was securely braced and anchored. The tripods themselves were also strongly braced and
boarded, and subsequently painted white, so as to secure the greatest degree of visibility and at
the same time preserve the wood; the cages and poles were, however, with one exception, painted
black, on account of showing against a sky background. On the completion of this duty the
Bache proceeded on her way to the coast of Massachusetts, stopping en route at New Londoun,
Conn.,, to receive on board the Superintendent of the Coast and Geodetic Survey and the Hydro-
graphic Inspector, who were to be carried to Buzzards Bay and Hyannis to iuspect the parties at
work in those localities.

Special topographic survey of the Naval Academy Grounds at Annapolis, Md.—In December,
1895, the Navy Department having requested a detailed topographical survey on a large scale of
the Naval Academy grounds at Annapolis, Assistant John W, Donn was instructed to undertake
the worl. By special arrangement, however, all expenses of the survey, excepting the pay and
Subsistence of the chief of party, were to be borne by the Naval Academy, the Coast and Geodetic
Survey having no balances of appropriation remaining that could be made available for the
purpose.

Assistant Donn proceeded at once to Annapolis, and after conference with the Superintendent
of the Naval Academy as to matters of detail, organized his party and began the field work. The
scale decided upon was 1-1 000, and all natural and artificial features were accurately delineated,
the contour lines beiug cavefully traced to .represent successive vertical elevations of 2 feet,
and the true Positions, shapes, and sizes of all buildings and constructions being shown, as also
the positions of trees aud minor details. A bench mark, related to mean high water, was also
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established in the grounds, and to it all elevations were referred; this bench mark was also con-
nected by a line of levels with the nearest permanent bench mark of the Ooast and Geodetic
Survey precise leveling.

The winter season was not the most favorable one for tield operations, and considerable time
was necessarily lost in consequence of inclement weather, but the survey was nevertheless success-
fully completed by March 9. Assistant Donn then returned to Washington, and was engaged for
some time in inking and completing the sheet and preparing the necessary copies for transmission
to the Navy Department; in this office work he was assisted by Assistant J. A. Flemer. Two cer-
tified copies of the topographical sheet were transmitted to the Navy Department in May, one
being for the use of the Superintendent of the Naval Academy and the other for the Department
files, and, as is usnal in such cases, the original sheet was deposited in the archives of the Coast
and Geodetic Sarvey.

Special hydrographic examination of the vicinity of the Dry Tortugas, at the request of the Navy
Department.—In the latter part of January, 1896, the Navy Department, having decided upon the
use of Tortugas Harbor as a coaling station for the larger vessels of the North Atlantic tleet
during the contemplated drill and maneuvers in the Bay of Florida, and having information from
the light-house inspector of the district that considerable changes of depth had taken place in the
vicinity since the date of the last survey, requested that a hydrographic party of the Coast and
Geodetic Survey be detailed at the earliast practicable date to make a special exawmination of that
harbor and its approaches. Accordingly, Lieut. Robert G. Peck, commanding the steamer Bache,
was directed to suspend tewmporarily the Pensacola Bay survey upon which he was engaged,
proceed with his vessel to the Dry Tortugas, and make a thorough examination of the Southeast
Cbannel and the inside deep-water anchorage; also, to make such examinations elsewhere as
would enable this office to judge as to the necessity of a complete resurvey of the whole group of
keys and the adjacent waters. The Bacle arrived at Tortugas on March 2, and the examinations
were immediately begun and continued to the 18th, when they were completed. Tidal observa-
tions were made continuously, day and night, throughout the whole period, so as to determine a
reliable plane of reference; this, when obtained, was found to agree exactly with the one deter-
mined during the previous survey, a very satisfactory and gratifying result. The shore line of
the keys was platted by means of sextant angles, and in many places quite marked changes were
found to have occurred. Some changes in the counfiguration of the bottom have also occurred
since the former survey, but these mainly affect the shoaler parts near shore, the channels being
found for the most part unchanged, or changed by immaterial amounts.

The principal changes may be summarized as follows:

1. Topographic changes: The shore lines of all the keys, except Loggerhead Key, which was
not examined, have changed radically: For example, Garden Key has extended both in a north-
easterly and a southwesterly direction; the low island to the northward and westward of the
fort is now entirely under water even at the lowest tides; Long Key has materially shifted its
position; Bird, Sand, Middle, and Iast keys have changed radically in shape; Bush Key is less
out of water than formerly, and is now destitute of vegetation, though formerly covered with
bushes,

2, Hydrographic changes: The sonthern half of the 12-foot shoal marked by buoy No. 5 has
been cut away; the “middle ground” has grown in dimensions to the northward; the shoal to the
westward of Sand Key bas extended counsiderably to westward; three shoul spots, varying in
depth from 34 fathoms to 4} fathoms, have developed in different parts of the Northwest Channel.

Lientenant Peck concludes his report with a recommendation as to a complete resurvey as

follows ;

While the examination made by the Dacle, so far as can be judged Lefore the soundings are ‘actually placted on
the sheet, indicates no approciable change in the deep-water ports as shown by :the present chart, except those
heretofore noted, yet, inasmuch as there seems to be o probability of & greater use of this harbor by vessels of 1he
largest size, I am of the opinion that a resurvey should be made, in which the development shall Le so close as to
guarantee freedom from dangers which may have escaped the former survey.

Though the keys will doubtless continne to show rapid and radical changes in shape and pusition, and banks
and shoals bordering on them will continue to extend or recede, it is believed that in the deep-water parts of the
channels and anchorages there is a condition of practical permauency.
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The statistics ot the Tortugas examinations are as follows:

Aren surveyed, in square geographical miles ... . ... .. .ol 5
Number of miles (geographical) run while sounding........... et e, 159
Number of angles Menasured.. ... ..o o i e it it ir e e e 2428
Number of soundings taken. ... e iiieeeiiaeieeaaaaan 7714
Number of tidal stations occupied - .. ... oottt aiaee e 1

The Bache, on the completion of the work, proceeded to Key West for a special examination
in that harbor, and then returned to her field work in Pensacola Bay.

Resurvey of the boundary line between the United States and Merico.—As stated in the last
report, the International Boundary Commission, on the boundary line between the United States
and Mexico, adjourned on the 11th of October, 1894, to weet in Washington, D. C., one year from
that date, and Assistant A.T. Mosman was, in January, 1895, directed by the Honorable Secretary
of State to report to the Superintendent of the United States Coast and Geodetic Survey for duty
until his services as a mewmber of the Commission should again be required. Mr. Mosman per-
formed various field and office services, and on the arrival of the time specified (October 11, 1895),
resumed his duties as a member of the Joint Comiission, assisting in the preparation of maps and
profiles of the boundary, the report of the field operations of the Commission, and the astronomical
and geodetic results obtained by the United States representatives. He was still so engaged at
the close of the fiscal year.

Laying out of a specd-trial course in Santa Barbara Channel, Califorma.—In April, 1896, the
Navy Department having requested the laying out and determination of a speed-trial course in
Santa Barbara Channel for the new battle ship Oregon, Lieut. A. I>. Osborn, commanding the
Steamer Gedney, was directed to execute that work, and on its completion to report to Admiral
L. A. Beardslee, U. S. N., the president of the trial board, and render such assistance during the
trial of the Oregon as might be required. ‘

The course was to be from 30 to 31 nautical miles in length, starting from a range on Point
Conception and ruuning toward Santa Barbara as far as Point Goleta, where the other terminal
ranges were located. The determination of the line was completed by May 9, and Lieutenant
Osborn and party rendered such service as the trial board required, until the 18th, when he pro-
ceeded with the Gedney to San Miguel Island for the purpose of investigating reported changes in
Cuylers Harbor. .

The steamer McArthur, under the command of Lieut. James 11, Sears, also, at the request of
Navy Department, assisted from May 7 to 19 in the preparations for and during the speed trial
of the Oregon, and subsequently returned to her regular work in San Francisco Bay.

Continuation of the resurvey of that part of the boundary line between the States of California
and Nevada which extends from a point in Lake Tahoe to the Colorado River.—The resumption of
the resurvey of the oblique boundary line between the States of California and Nevada in May,
1895, by Assistants C. H. Sinclair and W. B. Fairfield, was noticed in my last report, and an
account is there given of the progress of the work to the close of that fiscal year. The continua-
tion of the resurvey during the present fiscal year, aud the results accomplished between July 1
and November 20, 1895, form the subject of a report by Assistant Sinclair, dated March 20, 1896,
. The plan of party organization heretofore outlined was continued, viz, the party was divided
lllt9 two main sections, one, under the charge of Assistant W, B. Fairfield, executing the triangu-
la_t“my topographic sketching, and magnetic observations, while the other, under Assistant C. I,
Slnclair, the chief of party, executed the ranging out of the line. The latter section was for
convenience subdivided, Assistant A. L. Baldwin taking charge of the forward end of the line,
Selecting the location of points on ridges or locating them at proper distances in the valleys or
desert regions. Owing to the long sights made possible by the topographic features of the
Country, heliotropes were advantageously used for getting points in line, and they also facilitated
::li(talcool?cmtion of 't.he two sectiops of the ranging-out party by enabling them to communicate
Nt;lt:o(i?('il‘l ozllle;'hqmckly 'and certanvll.y" by mea-ns'ot' a code of si'gua.ls previously agreed upon. The
Fieh L l'ﬁU’V'l e su‘mmxt of the White Mountains, was oc'cupled in June, and Ty, overloolgng the

1 Lake Valley, was partially completed when the previous fiscal year closed.  IFFrom this point

Lo, Tezy and Ty, to the northwest, were determined, and to the southeast, along the White
S. Doe. 85 4
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Mountain Range, which was crossed obliquely, and across Fish Lake Valley, numerous points
were interpolated, as far as Ts, on the Sylvania Mountains, about 40 miles distant. Tg was
completed July 4, and the party moved forward across Fish Lake Valley the next day. Beyond
the Sylvania Mountains is a region difficult to operate in on account of the scarcity of water and
_provender. Assistant Baldwin started on July 7 to explore this region, and reached the summit
of the Grapevine Mountains on the 11th, and communicated by heliotrope with Assistant Sinclair,
who had meanwhile moved to Ty. The point on Grapevine Mountains was not located until the
16th, owing to delays incident to the difficulties already mentioned, but in the meantime Mr.
Sinclair lined in nearer points and made some reconnaissance and erected signals for the triangu.
lation. On the return of Assistant Baldwin, July 19, it was decided to suspend temporarily the
ranging-out work and unite all sections of the party in bringing the triangulation up to the point
reached by the ranging party. This was accomplished by August 10, and meanwhile arrangements
bhad been made for sending hay and grain to the southeast, an extra six-horse team being hired
for the purpose, while the party teams were utilized in distributing the feed to the different
mountain stations or temporary camps. The grain and hay had to be hauled from Fish Lake
Valley and other supplies from the railroad station at Bishop. The party then proceeded to the
southeast, carrying on the different branches of the work simultaneously, and reached the Grape-
vine Mountains via the head of Death Valley and Sand Springs. At the latter point, owing to
the extremely high temperature and the total absence of shade, the party suffered severely. The
next water station beyond Sand Spring is at Staininger’s Ranch, and this for a time was the base
of operations. From here to the next water is less than a day’s travel by trail, but to get the teams
there required three days, and a distance of 65 miles was traversed. The party reached the latter
spring September b, and the ranging out of the line was thence continued to the southeast end of
the Great Amargosa Desert. From Ty, a very commanding station, points were lined in across the
desert to Ty, on the mountain range north of Pahrump Valley, a distance of 62miles. The next
move was to Franklin Well, a distance of 40 miles, most of the road being through heavy sand.
It was decided to close the ranging-out work at this point, and the party, after measuring a check
base line and an azimuth, took up the triangulation remaining, to connect with that being executed
by Assistant Fairfield. This was completed by October 10, and the combined party reached
Bishop on October 20. Here arrangements were made for the care of the animals during the
winter, the wagons were repaired and stored, and the rest of the outfit shipped to Carson City for
overhauling, . )

The party reached Oarson City October 23, and as mapy of the men as could be spared were
then discharged. Mr. Fairfield then reoccupied certain of the triangulation stations on Lake
Tahoe, while Mr. Sinclair made necessary magnetic observations at the station near the Lake Side
Tavern, at the southeast end of Lake Tahoe, and at a new station at Carson City. The latter
station is in the pavilion grounds, and is located about 50 metres east of the station of 1894, An
azimuth was also observed and a meridian line was laid out and permanently marked. The party
was then disbanded, and the officers returned to Washington, and were engaged there on their
computations and reductions until again ordered to the field.

Assistant Sinclair highly commends Assistants Fairfield and Baldwin for their zeal and the
intelligent interest taken by them in the work, and attributes much of the success of the season
to their hearty cooperation. .

A sketch showing the progress of the work and the relative positions of the determined points
accompanies Mr. Sinclair’s report, and the following table of statistics furnished by him shows in
concise form the results accomplished :

Number of line points established.. ... ... .o 45
Number of miles of* line ranged out and triangulated............. ... .. ... ... o.oo..C 162
Average distance of line stations, inmiles... ... ... . ..l 36
Longest sight observed, in miles............ ... ..ol et ccieeeeeeeaa e anaaa. 62"
Number of 1Dases MeABUTOA . ... o .an et ee e it cieiiiae s acs et 2
Number of uzimuths measurod.......cveee oot imitmomir ittt iia e eeare e aaana 2
Number of horizontal angles measured . ... ... .coooienimiiniiieraaueecaeecraneouann.. 1179
Number of repetitions of horizontal angles.... ... . .oooo. oot 14 023

Number of vertical angles measured.................... ... ... e catieeee e, 232
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Number of repetitions of vertical angles.........cooie ioiiiiiiiiiiii it it ciaecaiaee. T90
Number of magnetic stations occupied with magnetometer..........coo.ooooi.ooiiioi... 2
Number of magnetic stations occupied with declinometer...... ... .o .. oiiiiiiieannnn 38
Additional trinngulation to connect base line, in miles...............o..._. e 13

The further services of Assistants Sinclair, Fairfield, and Baldwin are noticed elsewhere in
this report under the appropriate geographic headings.

Telegraphic determination of the difference of longitude between San Francisco, Cal., and Ellens-
burg, Wash.—The Director of the United States Geological Survey having, under date of July G,
1895, requested the cooperation of the Coast and Geodetic Survey, in the determination of the lon-
gitude of Ellensburg, Wash,, by telegraphic interchange of time signals between that point and
San Francisco, Cal., Assistant Fremont Morse was directed to make the necessary observations
at the Lafayette Park Observatory, while Mr. S. 8. Gannett of the Geological Survey similarly
observed at Ellensburg.

The first interchange of signals took place on July 26, but after that date foggy and cloudy
weather prevented observations until July 30. July 31 and August 1 were also favorable, but were
followed DLy another period of unfavorable weather conditions lasting until August 8, when the
fifth night’s observations were obtained.

As the observers did not exchange stations, it was necessary for them to observe together for
personal equation, and Mr. Gannett accordingly proceeded to San Francisco for that purpose.
No opportunity for observing, however, presented until August 15, and after that date another
spell of bad weather set in, and Mr. Gannett was compelled by the pressure of other duties to
return to Ellensburg on the 17th. Another night’s observation for personal equation was much
desired, but the project had to be abandoned for lack of further time, especially as there appeared
to be no prospect of an early change in the weather.

On the conclusion of this work Assistant Morse, in accordance with instructions, reported to
Assistant A. I*. Rodgers for duty under his direction in connection with the resurvey of San Fran-
cisco Bay and Harbor. His services in this locality and subsequently in Unalaska are noticed
under the proper geographical headings.

Lrxamination of a portion of the boundary line between the States of Missouri and Iowa.—The
northern boundary line of Missouri has been more or less a matter of controversy ever since the
admigsion of that State into the Union, and in fact even prior to that date, and numerous surveys
have from time to timne been made by State or United States authority. Without going into the
rather interesting history of the matter from the beginning, suffice it to say that the Supreme
Court by decree of January 3, 1851, decided that the line surveyed and marked during the previous
Year by their order, and known as the Hendershott-Minor line, should be regarded as the true
boundary. Unfortunately this line, which was supposed to be straight, contains many bends and
changes of direction, and the courses given in the notebooks do not by any means correspond
with the line as marked on the ground. For nearly forty years, however, this line was accepted by
all parties, but eventually some of the marks became obliterated and disputes again arose con-
cerning .a portion of the line, first between individual land owners and finally between the States
of Missouri and Iowa. The matter was again referred to the Supreme Court of the United States
in December, 1895, and on February 3, 1896, a decree was issued again defining the boundary as
the line run and marked by Hendershott and Minor in 1850, and appointing three commissioners to
relocate and mark with durable monuments the obliterated portion which lay between the fiftieth
and fifty-fifth mileposts, reckoned eastward from the old northwest corner. The Commissioners,
Dwight C. Morgan, of Illinois; James Harding, of Missouri, and Peter A. Dey, of Iowa, after exam-
Ining the disputed part of the line, found that it would be necessary to resurvey from the fortieth
to the sixtieth mileposts, as the fiftieth, which was also fouud standing, was alleged to be moved
out of its proper position, and most of the intervening wooden ones had disappeared. They then
decided to apply to the Superintendent of the Coast and Geodetic Survey for the detail of an officer
to execute a survey, and accordingly Assistant W. C. Hodgkins was directed to report to the
Commissioners at Davis City, lowa, and retrace the line under their direction. Assistant A. L.
Baldwin was also assigned to the party to assist in the work. Messrs. Hodgkins and Baldwin
left Washington on the 6th of April and met the commissioners at Davis City on the 8th. An
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examination of a portion of the line near the fortieth milepost was made the same day, and on the
following day, after securing the necessary axmen and teamsters, the party moved to Pleasanton,
a small village on the Iowa side of the boundary. Theexamination of the whole distance revealed
the fact that but few of the old marks remained, but approximate positions were readily obtained
by consulting the residents of the locality. The general location of the line as thus identified
differed so materially in azimuth from the recorded bearings of the survey of 1850 that it was
deemed inexpedient to attempt to retrace the line from that record, and it was decided instead to
run a straight line between the fortieth and sixtieth mileposts and measure the whole distance
with a tape, referring to this base line by rectangular offsets any of the old landmarks that might
be found as the work progressed. The whole course of the original line, with its numerous bends,
would thus be under rigid control by the system of rectangular coordinates and the base line
would at the sane time furnish the readiest means of locating on the ground the line adopted;
the amount of cutting required would also be materially reduced by the opportunities offered for
getting long sights from ridge to ridge. The alignment was made by Assistant Hodgkins with
an 8-inch theodolite furnished with an ocular micrometer, and the opening of the line in advance
was generally under the direction of Assistant Baldwin, who used an engineer’s transit, The
latter work was first completed and Mr. Baldwin then began the tape measure of the line, work-
ing westward from the sixtieth milepost. On reaching a point near the fifty-fourth milepost, work
was temporarily suspended on account of rain, and the party returned to Pleasanton. On the
21st of April the eastward measurement was begun at the fortieth milepost and rapidly carried on
to a junction with that first mentioned. A line of levels was also run to determine the differences
of elevation of the successive stakes and to reduce the tape measures to a horizontal line. For
the purposes of reduetion, it was also necessary to keep a careful record of the tape temperatures
during themeasure. Notes were also made for the purpose of furnishing a topographical sketch
of the strip of country traversed. The course of the boundary was very uneven, as the drainage
system crosses it nearly at right angles, and some slopes were so steep as to give vertical differ-
ences of 20 feet in a distance of 25 metres. The reduction of the line was then made and the
commissioners indicated, on the basis of the information obtained, the conditions which should
govern the location of the intermediate mileposts. The services of two assistants being no longer
necessary, Mr. Baldwin left the party on the 19th of May, and, in accordance with previous
instructions, proceeded to Versailles, Mo., for the purpose of examining a proposed base line in
that vicinity. Assistant Hodgkins, under the direction of the commission, completed theo work of
locating the intermediate marks early in June, and on the 12th and 13th made observations at
Lineville for time, latitude, and azimuth. During the latter part of the season considerable time
was lost on account of rainy weather. Assistant Hodgkins left Lineville on the 15th of June,
and, in accordance with instructions, proceeded to Salina, Kans., and reported to Assistant I, D,
Granger, who was in charge of the geodetic party operatingin that locality.

It is gratifying to be able to state that the boundary commisioners have expressed themselves
as well pleased with the manner in which the survey of the line was executed and with the results
of the work. .

Alaska boundary work.— Triangulation, topography, astronomical determinations of latitude and
azimuth, and chronometric determinations of differences of longitude.—As stated in the report for
1893, the initial points of the boundary line between British Columbia and Southeast Alaska depend
at present on the rather crude triangulation executed in past years by the hydrographic parties.
This triangulation, while sufficiently good for mere charting purposes, for which it was only
intended, does not possess the accuracy necessary for such important work as the exact location
of a boundary line, its bases having been measured by rough and only approximate methods, and
its angular measurements and astronomical determinations having in many cases been made by
inexperienced observers. The discrepancies that have developed in fitting together and adjusting
the different sections of the work prove conclusively that a better triangulation and additional
astronomical observations are necessary to afford a reliable basis for the boundary survey. Itwas
therefore determined to fit out a strong party to measure a base, determine astronomical positions,
and execute a new triangulation from Port Simpson to Mary Island and to the head of Portland

Canal.
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The general programme of the work outlined may also for completeness be here repeated: The
steamer Pattcrson, while en route to her own field work in Chatham and Peril straits, to transport
the parties, with their outfits, stores, etc., from San Francisco and Seattle, and land them at their
respective stations ; the astronomical and chronometric longitude work to Le first undertaken,
astronomical stations being established at I’ort Simpson, Mary Island, and the head of Portland
Canal, the astronomical station at Seattle being used as the base station for longitudes; Assistant
Fremont, Morse to occupy the Seattle observatory, while the astronomical stations at Port Simpson,
Mary Island, and head of Portland Canal were simultaneously occupied by the parties of Aid O. B.
French and Assistants E. F. Dickins and P. A. Welker, respectively; nine chronometers in charge
of Assistant F, A. Young, to be carried on four successive trips of the steamer City vf Topcka,
between Seattle aud the stations at PPort Simmpson and Mary Island, while the steamer Fuca, with
five cln'onometers, simnilarly plied between Port Simpson and the head of Portland Canal; base
lines to be measured at or near Port Simpson and the head of Portland Canal, and such triangu-
lation, topography, magnetics, and other necessary work as could be accomplished without inter-
fering with the longitude determinations to be also carried on; on the snccessful completion of the
astronomiecal work, Assistant Morse to return to San Francisco, and all the Alaskan parties to be
consolidated under the direction of Assistant E. I, Dickins for the execution of the main triangu-
lation. The condition of the work at the close of the last fiscal year was as follows:

Assistant Welker’s party on Portland Canal had completed the astronomical observations at
Point Lion Station, measured a base 1 297 metres in length at the mouth of Salmon River, carried
the triangulation from it to the mouth of Bear River, and run a traverse line from the latter point
to the fifty-sixth parallel of north latitude. A topographical survey from the astronomical station
to the boundary was also well advanced; Assistant E. I'. Dickius had completed the astronomical
observations, except latitude, at the Mary Island station; Aid O.B. French had completed the
astronomical observations at the Port Simpson station, made the trigonometric connection with
former stations, and observed the magnetic elements, declination, dip, and intensity; the steamer
Fuc&, carrying five chronometers, had made seven and one -half round trips between Port Simpson
and Lion Point astronomical stations, thus completing this portion of the longitude work; Assist-
ant I, A. Young, with nine chronometers, on the steamer City of Topeka, had completed three and
@ half round trips between Seattle and the stations at Port Simpson and Mary Island. The fourth
trip was completed on July 7, thus finishing the whole of the longitude work.

Assistant Fremont Morse, who had been in charge of the astronomical observations at the
Seattle Observatory, then dismounted and packed his instruments and proceeded to San I'rancisco,
arriving there July 20, while Assistant Young, in accordance with modified instructions, re.ported
to Assistant J. J. Gilbert for duty on the survey of Washington Sound, his services being no
longer needed on the Alaska work.

Assistant Welker completed the Portland Canal work on July 9, and then proceeded with his
Party to Port Simpson, where two days were spent in making a reconnaissance for a site for a base
live, but without success. The party, and that of Aid O. B. I'rench, were then transferred to
Mary Island July 12 for the purpose of assisting Assistant I3, F. Dickins in the work of the main
triangulation. After a careful reconnaissance a site for a base line was selected on the eastern
side of Mary Island, the site Leing rather a poor one in some respects, but the best that the
lacality afforded. The preparation of the ground was difficnlt on account of the marshy and
boggy nature of the soil, and much cutting of timber and underbrush was necessary before
measurement could proceed. The line was 3 677 metres in length, and three independent tape
Imeasures of it were made by Assistant Welker, aided by Mr. C. C. Yates. The results proved
very satisfactory, the extreme range of difference in the three measures being only one-fifth of
an inch,

Meanwhile the triangulation from Mary Island to PPort Simpson was carried on by Assistant
Dickins, aided by Mr. O. B, French and Recorders H. A. Grady and R. 1. Livingston, the steamer
Fuce and a whaleboat furnishing the means of transportation from station to station. The portion
across Dixou Entrance was both difficult and dangerous, as rough seas or heavy ground swells
nearly always prevail there, making the landings more or less hazardous. The entire work
Was successfully completed by September 5, when the steamer Fuca returned to Mary Island for
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Assistant Welker’s party, and all then awaited ut Port Simpson the arrival of the steamer Patterson.
The Patterson arrived on the morning of October 8, and by 3 p. m. of the same day all the parties
and their outfits were taken on board and the homeward journey was resumed, with the schooner
Larnest and the steamer Fuca in tow. Seattle was reached on October 16 and the parties were
disbanded, and Messrs. Welker, French, Yates, Grady, and Livingston returned to Washington,
while Assistant Dickins, after storing his camp outfit, etc., on the steamer Hassler at the Port
Orchard Navy-Yard, and turning the steamer Iucae, schooner Earnest, and two whaleboats over to
Lieut. Commander E. K. Moore, proceeded to San Franeisco. :
The statistics of the season’s work may be given in tabular form as follows:

Number of astronomical stations oceupied. ... .. i it aeann 4
Number of latitudes determined astronomically........cccioooioninir it oioeranacneceaeannnn 3
Number of longitudes determined chronometrically .. ... ... i it iiiii it iiiiiiiannann. 3
Number of azimuths determined ...... .. ... . . i i iaaaa 14
Number of magnetic 85ation8 0CCUPIOA. .\ ..\ oot iees oo ceeeaee e e o e imee e eas 1
Arca of triangulation executed, in square statute miles........... ... ... . .. i.iili. 630
Number of signals erected ... .. ... ..ol g 50
Number of Dases measured...... ... iioii it it iaees taeteiiies ettt e e 2
Number of stations occupied for horizontal angles..._ .. .cooeo il il iiiiiiiiiiinn. 46
Number of geographical positions determined...... S 46
Length of traverse lines run, in statute miles..._. ... .. ..o i il iiiiiiiiiaaa, 6
Area of topography surveyed, in square statute miles............ .ol iiiliiiaiiaaaL. 20
Number of photographic negatives made for topographic use........ ... ... ... et G3

Assistant Dickins was subsequently engaged at the suboffice in San Francisco in completing
his records, computing his astronomical geodetic observations, and on miscellaneous office duty.
On June 17 he received instructions to prepare for certain triangulation work in southern Califor-
nia, and until the close of the fiscal year was engaged in making the necessary arrangements.
The subsequent services of the other members of the Alaska parties in other sections of the
country are noticed under the appropriate geographiecal headings in preceding parts of this report.

Tidal records at various foreign ports.—Through the courtesy of the Hawaiian Government
Survey, this office has been furnished at various times during the fiscal year with tracings from
the maregrams of the self-registering tide gauge at Honoluln, and a continuous record of the
tides from June 16, 1891, to March 31, 1896, is now in our possession.

The Japanese Government, in response to our request for tidal observations, has kindly
furnished a copy of the tabulation of quarter-bourly readings from the automatic tide gauge at
Yokokama for the calendar year 1893.

We are also indebted to the British admlmlty and the I‘lench Hydrographlc Office for-tidal
data received, as follows: Irom the former, a copy of tidal and current observations made in
Seymour Narrows, British Columbia, during the years 1894 and 1895; from the latter, harmonic
constants for Brest and St. Servan, together with hourly ordinates of the tide at Havre for the
month of February, 1896.
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ABSTRACT OF OFFICE ANNUAL REPORTS, FISCAL YEAR 1896.

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT.IN CHARGE OF THE
OFFICE.

In Office Report No. 1 will be found in full the annual report of Mr, O, H. Tittmann, who
Served as Assistant in Charge of the Office during the year, except while absent 1n Europe as
U“it.ed States delegate to the International Geodetic Association, or while acting as Superin-
tendent during absences of the latter; on such occasions he was temporarily relieved by Assist-
ants Andrew Braid and E. D. Preston. Assistant Tittmann’s report sets forth in general terms
the progress made in the various branches of the office work under his charge, calls special atten-
tion to important features, and refers for details and statistics to the accompanying annual reports
of the several chiefs of divisions.

The computing division has continued under the able direction of Assistant C. A. Schott, who
has found time amid the pressure of other work to prepare a number of special reports on impor-
tant operations and computations. A new discussion of the secular variation of the magnetic
force in the United States, and adjacent foreign countries, and a paper on the distribution of
Iagnetic declination in the United States for the epoch January 1, 1900, may be specially men-
tioned as valuable contributions to our knowledge on the subject of magnetics. The former has
been published as an Appendix to the Report for 1895, and the latter will appear as Appendix
No. 1 of this Report. Four other appendices prepared by him, referring to the results of precise
leveling in various parts of the country, will also appear in this report. .

"From time to time, ag opportunity offered, various assistants of the Survey, when not engaged
on field duty or the reductions and computations of their field results, have been assigned to the
‘Computing division; a list, with the special services performed by each, will be found in Assistant
Schott’s report. _

The tidal division was under the direction of Mr. L. P, Shidy until the middle of July, when
Assistant E. B. Latham was placed in charge, The latter was relieved in February, and was
Succeeded early in March by Assistant H. L. Marindin, the present chief of the division, Mr.
Marindin’s report is very complete and shows in detail the large amount of work accomplished
during the year, Aids A. I'. Zust and H. C. Denson were temporarily assigned to duty in the
tidal division, the former from December 19 to June 30, and the latter from December 19 to May 5.

The drawing and’ engraving divisions were at the beginning of the fiscal year consolidated
under the direction of Assistant W. W, Daftield, who has efficiently performed the duties of chief.
The Assistant in Charge of the Office reports that the consolidation has proved beneficial and
relieved him of much labor incident to coordinating the work of two divisions. He calls special
attention to the unusually large output of charts during the year. Mr. Duffield’s report contains
uch interesting matter and shows the very satisfactory progress made in all branches of the
work under hLis charge. In the drawing section 14 drawings for charts were completed during the
year,and 8 others are in progress: 14 drawin gs for 1llustrating the Annual Report were completed;
9 secti.on maps of the District of Columnbia were verified for engraving; 13 topographic and 29
hydrographic projections for field parties were constructed; a large number of original sheets
were inked_ and prepared for registration; and 47 calls for information from Departments of the
.Government and from the public, many of them involving the preparation of tracings and draw-
Ings, received attention. In the engraving section 11 copperplates of new charts and 33 of new
editions were completed, and 44 others were begun; numerous plates for sketches and illustrations
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and for section maps of the District of Columbia were begun, continued, or completed, and 505
plates were corracted for printing. In the electrotyping and photographing section 28 bassos and
24 altos were completed, representing a deposit of nearly 1 700 pounds of copper; and 123 nega.-
tives and 1 246 silver, blue, bromide, and nigrosine prints were made. In the chart-printing
section over 66 000 impressions were struck off, 60 000 of which were delivered to the chart divi-
sion for issue, '

A detailed statement of the contract engraving of the year will also be found in Assistant
Dauffield’s report.

The ehart division has continued, as heretofore, under the able direction of Assistant Gershom
Bradford. His report gives the usual statistical information as to the publication, distribution,
and issue of charts and the receipts therefrom. One table of special interest gives a comparison
between the issues of the present year and those.of the seven years preceding, from which it
appears that the total issue bas increased 25 per cent over that of last year, and 20 per cent
over the average of seven years; this is partially accounted for, however, by the continued free
distribution to public libraries. Mr. Bradford also reports the completion of the new edition of
the Chart Catalogue, which will be published in the near future.

The instrument division has continued under the charge of Assistant J. F. Pratt, and his
report shows that a large amount of work has been accomplished during the year. Special mention
is made of the-construction and erection of the tidal indicator for Reedy Island, Delaware River;
the construction of a photographic enlarging and reducing apparatus for the drawing and engrav
ing division; the progress made in the construction of the new tide-predicting machine for the
use of the tidal division; and the construction of the 50-metre comparator for the Office of Standard
Weights and Measures.

The miscellaneous division has continued under the charge of Mr. W. P. Ramsey, and his
report gives full statistics relative to the distribution and sale of the various publications of the
Survey, and the number of reports, appendices, bulletins, Coast Pilots, Tide Tables, and Notices
to Mariners reccived from the Public Printer. Fourteen new agencies for the sale of charts and
other publications were established during the year, 7 of them being on the Atlantic and Gulif
coasts, 6 on the Pacific Coast, and 1 at Hamburg, Germany. Only 1 agency was discontinued, and
the total number now existing is given as 103.

The library and archives division continued throughout the year under the direction of Mr,
H. Sidney King. His report gives the usual information in regard to additions to the library and
the receipt and registration of field records and sheets, etc.

In tbe immediate office of the Assistant in Charge, Messrs. A. B. Simons and E. B. Wills
and Misses Sophie Hein and Kate Lawn have efficiently performed their respective duties. Assist-
auts W. C. Hodgkins and E. B. Latham were for a time engaged on special duty under Assistant
Tittmaunn’s direction, the former in examinations relating to the Alaska boundary, and the latter
in bringing up to date the bibliography of the Survey.

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGRAPHIC INSPECTOR.

Lieut. Commander Jeff ¥. Moser, U. 8. N., served as Hydrographie Inspector from the begin-
ning of the fiscal year until April 30, 1896, on which date he was relieved by Lieut. Commander
H. G. O. Colby, U. S. N., who had previously been engaged on field duty in charge of the steamer
Blake., The latter has submitted a full report of the hydrographic work executed during the year
by the naval parties under s and his predecessor’s direction, accompanied by reports from the
naval officers in immediate charge of the hydrographic and Coast Pilot divisions of the Office, which
are also under his general direction. Statistical tables, showing the results accomplished by each
hydrographic field party, the number of naval officers attached to each, the list of vessels employed
on the worlk, and the amounts of money expended for repairs of each vessel are also given.

The hydrographic division remained under the immediate charge of Lieut. Walter McLean,
U. S. N,, from the beginning of the fiscal year until November 7, when, his services being required
by the Navy Departmment, he was detached from this office. He was succeeded by Lieut. Hugh
Rodman, who assumed charge of the division on the 20th of December, and continued as its chief
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to the close of the fiscal year. His report shows that a large amount of work has been accom-
plished, and that each member of the division, by lis zeal and efficiency, has contributed to the sat-
isfactory result indicated. Fifty-two hydrographic sheets have been drawn and platted during
the year, and these involved the study and discussion of 255 volumes of records and the platting
of 94 794 angles and 372 493 soundings. In addition to this, a large amount of miscellaneous work
was attended to, such as the verification and revision of proofs, drawings, and charts, the making:
and verification of tracings and projections, the reduction and platting of tidal data, comparisons
of old and new surveys, the indication of corrections to charts, the preparation for publication of
the monthly Notices to Mariners, etc.

The Coast Pilot division also remained under the charge of Lieut. Walter McLean, U. 8. N,,
from July 1 to October 21, at which latter date he was relieved by Ensign Glennie Tarbox, U. S, N,,
who continued in charge to the close of the fiscal year. The annual report of the division, ren-
dered by the latter, shows very satisfactory progress in this branch of the work also. Part VII
of the Coast Pilot publication has been completed and sent to the printer, and considerable
Progress has been made in the preparation of Part VIII, which will include the whole Gulf Coast
of the United States. During tbe winter, or from January 12 to May 21, Ensign Tarbox, accom-
Panied by Nautical Expert John Ross of the Coast Pilot division, was engaged in visiting various
Parts of the Gulf Coast and collecting miscellaneous information for the compilation of this volume.
The full account of this work has already been given under the head of field work. The division
has also attended to various other matters, such as proof reading and the correction to date of
former volumes of the Coast Pilot. The employees of this division are also complimented for their
highly satistactory service.

The Hydrographic Inspector’s report and the division reports above referred to are printed in
full farther on under the title of “Office Report No. 2.”

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE
OFTFICE OF STANDARD WEIGHTS AND MEASURES.

Assgistant Andrew Braid assumed charge of the Office of Standard Weights and Measures on
July 1, 1895, and has served continuously since that date. His annual report, which is published
in full as Office Report No. 4, shows that a large amount of work has been accomplished, and gives
a full account of several important operations and investigations successfully carried on and com-
Pleted during the year, viz, the construction of a 50-metre comparator for the more accurate
determination of linear values, particularly of base bars; the redetermination of the lengths and
¢onstants of two secondary base bars; the standardization of the new ¢duplex” base bars by means
of the 50-metre comparator and a standard in ice; the determination of the relation between the
“Committee metre” and the new ¢ Prototype metre No. 21;” and the coustruction of certain
electrical standards. A tabular statement of the work done for other Departments and Bureaus,
and for outside parties, accompanies the report.

The regular force of the office has remained unchanged, and various assistants have from time
to time been detailed for short periods to aid in special operations.

Assistant Andrew Braid has also had charge of the preparation and editing of the Superin-
tendent’s Annual Report, and has on various occasions acted as Assistant in Charge of the Oftice
of the Coast and Geodetic Survey and as executive officer.

SUPERINTENDENTS OFFICE,

In the Superintendent's oftice, Assistant I, ID. Preston has pertormed the respousible duties
of executive officer, and during the absence of Assistant O, H. Tittmann in Europe and on other
Occasions acted as Assistant in Charge of the Office. As mentioned clsewhere, Assistant Andrew
Braid had charge of the Ofiice of Standard Weights and Measures and the preparation and
f%diting of the Superintendent’s Annual Report, and on various oceasions acted also as Assistant
In Charge ot the Office and as executive oflicer.

Mr. G. L. Flower succeeded Mr. John F. Renfro as private sceretary on October 4, 1895, and
Served for the remainder of the fiscal year. Mr. William B, Chilton served as clerk to the
Superintendent throughout the year.
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DISBURSING OFFICE.

Mr. R. J. Griffin served continuously as disbursing agent, and was assisted by Mr. N. G. Henry,
clerk and cashier; Miss Ida M. Peck, typewriter and clerk; and Mrs. Jennie H. Fitch, clerk.
His report, giving a detailed account of all expenditures made during the year for the Coast and
Geodetic Survey and the Office of Standard Weights and Measures is published in full as Office
Report No. 3.

SUBOFFICES.

The San Francisco suboffice throughout the year was in charge of Assistant A. IF. Rodgers,
who has submitted a full report of its operations.

The various field operations over which he had general direction were conducted by Assistants
J. J. Gilbert, B. F. Dickins, and Fremont Morse, and Messrs. Ferdinand Westdahl and T. W.
Edmonds, and have been already described under their appropriate headings in the ¢“Abstract of
field reports.” Special mention, however, should be made of the continuation of the topographical
resurvey of San IFrancisco Bay and Harbor; the investigation of reported changes in Cuylers
Harbor, San Miguel Island; the continuation of tidal observations at Sausalito station; and the
selection of a site for a new observatory. and its connection with the Lafayette Park station and
the California triangulation. .

The assistants named above also took part in the computations, reductions, and general office
work, and besides worked up the results:of their own previous field surveys.in Washington and
Alaska; Messrs Ferdinand Westdalhl and F. W. Edmonds also attended to the drafting and
clerical duties and assisted in the voluminous correspondence and the preparation of data and
information furnished in response to special calls..

Mr. Emmet Gray served as tidal observer at the Sausalito station until April 1, when he was
succeeded by Mr, H. S. Ballard.

The Philadelphia suboffice was discontinued at the close of the previous fiseal year, not being
deemed longer essential on account of its proximity to the main office at Washington.
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Distribution of the field parties of the Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico and
Pacific coasts, and in the interior of the United States, during the fiscal year ending June 30, 1896.

[L—EASTERN DIVISION—STATES EAST OF THE MISSISSIPPI RIVER.

1. Maine, 8. New Jersey. 15. South Carolina. 22. Ohio.
2. New Hampshire, 9. Pennsyivania, 16. Georgia. 23. Indiana.
3. Vermont, 10. Delaware. 17. Florida. 24. Mlinois.
4. Massachusetts, . Maryland. 15. Alabama. 25. West Virginia,
5. Rhode Island. 12. District of Columbia. 19. Mississippi. 26, Kentucky.
6. Connecticut. 13. Virginia. 20. Michigan. 27, ‘Tennessee,
7. New York. 14. North Carolina. 21. Wisconsin,
States. Parties. Operations. Persons conducting operations. Localities of work, etc,

Massachusetts and . No.

Maine.

Massachusetts ........

Massachusetts .......

Massachusetts

Massachusetts

Massachusetts

Massachusetts

Massachusetts

Massachusetts

Rhode Istand ........ .,

Rhode Island, Con-
hecticut, and New
York.

Rhode  Jsland and
New York, i

New York ‘

New York

New York

New York

1

»m

10

1

»

; Telegraphic longi-
tude determina-
tions.

I Hydrography

Hydrography

Topography

Topography

Topography. ........ ’

Topography

i Hydrography

‘ Town Boundary Sur-
vey.

|

| Hydrography

| Hydrography ........

Hydrography

Topography

Tidal observations.. .

i
Tidal observations...

Topography

A. T'. Mosman, assistant;

Lieut. Robert G. Peck, U. 8. N,

Lieut. Commander H. G. O. Col-

D. B. Wainwright, assistant
J. A. Flemer, assistant
Stehman Forney, assistant
l W. I Vinal, assistant. .............

Iieut. G. C. Hanus, U.S. N,, assist-
Henry L. Whiting, assistant and

! Tieut. G. C. Hanus, U.

' Iieut. W. S. Benson, U. 8. N., as-

G. R.

Putnam, assistant.

assistant.

by, U.S. N., assistant.

ant.

Commissioner of the Massachu-

setts State Survey.

S. N, as-
sistant.

Lieut. I.. M. Garrett, U, 8. N, as-
sistant.

sistant.
C. T. Iardella, assistant

J. G. Spaulding, tidal observer... ..
Officers of the U, 8. Corps ol En-
gineers.

John W, Donn, assistant

Telegraphic determinations of difference of
longitude between Cambridge and Calais,
with incidental magnetic and gravity deter-
minations.

Hydrographic surveysand examinations along
the coast, viz, at Cohasset, Minots Ledge,
Broad Sound, Nahant to Salem, and Marble-
head to Manchester,

Continuation of hydrographic resurveys in*
Nantucket Sound and itseastern approaches,
and special developments and examinations
on Nantucket Shoals and the approaches of
Hyannis Harbor.

Topographical resurvey of Buzzards Bay—New
Bedford and Mattapoiset sheets.

Topographical resurvey of Buzzards Bay—
Wareham and Sippican sheets,

Topographical resurvey of Buzzards Bay—
Westport and Padanaram sheets.

Topographical resurvey of Buzzards Bay—
West Falmouth and Pocasset sheets.

Hydrographic resurvey of Buzzards Bay—
New Bedford Harbor and approaches and
head of bay.

Continuation of the determination of town
boundaries in various parts of the State.

Examination of a reported danger to naviga-
tion in Bristol Harbor.

Hydrographic surveys to the southward of
Block Island Sound, off Montauk Point, and
special examinations in Long Island Sound.

Hydrographic s‘urvcys to the southward of
Block Island Sound and off Moutauk Point.

Continuation of the topographical resurvey of
the south shores of long Island.

Continunation of the tidal record at the auto-
wmatic tidal station at Fort Hamilton, New
York Harbor.

Continuation and completion of the series of
tidal observations at the Willets Point tidal
station,

Continuation of the topographical survey tof
the Hudson River,
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Distribution of the field parties of the Coast and Geodetic Survey, ¢te.—Continued.

I.—EASTERN DIVISION—STATES EAST OF THE MISSISSIPPI RIVER—Continued.

States. ’ Parties.! Operations. Persons conducting operatious. Localities of work, etc.
New York............. No.17 | Topography ......... W.C. Hodgking, assistaut......... Continuation of the topographical survey of
the Hudson River.
Delaware ............. 18 | Establishing tidal | J. F.Pratt,assistant............... Establishment of a tidal station and erection of
station. a tidal indicator at Reedy Island, Delaware
River. _
Delaware, Maryland, 19 | Reconnaissance and | ¥.W. Perkins, assistant .......... Extension of the transcontinental arc east-

Virginia, and New
Jersey.
District of Columbia..

Massachusetts, Maine,
Rhode Island, Con-
necticut, New Jer-
sey, Pennsylvania,
Maryland, Louisi-
ana, Mississippi,
Alabama, and Geor-
gia.

South Carolina,
Florida, Virginia,
Maryland, and Del-
aware,

South Carolina........

South Carolina........

Scuth Carolina........

South Carolina,
Florida, Arkansas,
Georgia, District of
Columbia, Massa-
chusetts, and New
York.

Florida................

Florida, Alabama,

Mississippi, and
Louisiana.

Kentucky, Indiana,
and Illinois,

Kentucky and Ten-
nessee,

21

22

23

25

27

28

29

30

31

triangulation.

Tidal observatiouns. ..

Magnetic observa-
tions.

Hydrography........

Tidal observations...

Hydrography........

Establishment of a
tidal station.

Telegraphic longi-

" tude determina-
tions, etc,

Hydrography

Triangulation........

Coast Pilot work.....

Magnetic observa-

tions.

Triangulation........

Tidal Division, U. S. Coast and
Geodetic Survey Office.
L]

J. B. Baylor, assistant ............

Lieut. Robert G, Peck, U, §. N.,
assistant,

Officers of the Corps of Engi-
neers, U. S, A,

Lieut. Commander H. G. O.
Colby, U. 8. N., assistant; Lieut.
John A. Shearman, U. . N,,
assistant.

i E. B, Latham, as istant .........

C. H. Sinclair, assistant; G. R.
Putnam, assistant; and Prof.
John F. Hayford.

Lieut. Robert G. Peck, U. 8. N,
assistant.

Ensign Glennie Tarbox, U. S N,
assistant.
R. L. Faris, assistant

Prof. A, H. Buchanan, acting as-
sistant,

K. W, Perkins, assistant..........

ward to Capes May and Henlopen,

Continuation of the tidal record at the auto-
matic tide-gauge station at the Washington
Navy-Yard.

Magnetic determinations at Nantucket, Pro-
vincetown, Cambridge, Portland, Bangor,
Hastport, Providence, New Haven, New
Brunswick, Philadelphia, Harrisburg, Balti-
more, Donaldsonville, Cheneyville, Baton
Rouge, Amite, Poplarville, Shieldsboro,
Mississippi City, Mobile, Citronelle, Green-
ville, Montgomery, Selma, Eufaula, Opelika,
Rome.

Special hydrographic examinations at various
points on the Atlantic and Gulf coasts, viz,
Charleston Harbor, Dry Tortugas anchorage
and approaches, Key West, Blackfish Bank
off Assateague Island, Fet.wick Ysland and
Isle of Wight Shoals, and Ocean City.

Tidal observations at Fort Sumter.

Hydrographic resurvey of Port Royal En-
trance.

Hstablishment of a tidal station at Port Royal.

Telegraphic determinations of differences of
longitude at Charleston, Key West, Atlanta,
Little Rock, Washington, Cambridge, Ithaca,
and incidental astronomical, niagnetic, and
gravity observations at the same points and
also at South Boston and Newport.

Completion of the hydrographi: resurvey of
Pensacola Bay and Entrance.

Continuation of the triangulation of the “ ob-
lique arc.”

Hydrographic examinations along the Gulf
Coast of the States named and collection of
data and information for the Cozst Pilct.

Magnetic observations at Williamsburg, Lex-
ington, Louisville, Vin:ennes, and Sandoval.
(For other stations, see under Middle and
Western Divisions.)

Continuation of the triangulation in north-
eastern Tenmnessee and southeastern Ken-
tucky, and along the Keuntucky, Virginia,
and Tennessec State lines,
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Distribution of the field parties of the Coast and Geodetic Survey, etc.—Continued.
IL—-MIDDLE DIVISION——STATES‘AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER AND THE

28. Minnesota.

29. North Dakota.
30. South Dakota.

ROCKY MOUNTAINS.

31. Iowa.
32. Nebraska,
33. Missouri.

34. Kansas.
3s. Arkansas.

36. Indian Territory.

37. Oklahoma Territory,
38. Louisiana.
39. Texas,

Parties. ‘

States. Operations. l Persons conducting operations. Localities of work, ete,

Louisiana ............. No. 32 | Triangulation and { P, A. Welker, assistant ........... Triangulation of Lake Pontchartrain, and base
bagse measure, l measure at West End, a suburb of New Or-

leans.

Louisiana and Texas . 33 | Telegraphic longi- | A. T. Mosman, assistant; G. R, | Telegraphic determination of the difference
tude determina- Putnam, assistant. of longitude between New Orleans and Aus-
tions, etc. tin, with incidental magnetic and gravity

determinations.

Louisiana ............. 34 | Tidal obgervaitions...l Officers of the Corps of Engi- | Tabulation of the hourly ordinates for the cal-

neers, U, S, A, endar year 1895, furnished through the cour-
tesy of the U. S. Engineer Corps,

Texas.,............... 35 | Establishment of a ' E, B. Latham, assistant........... Establishment of a tidal station at Point Isa-
: tidel ctation, bel,

Arkangas el 36 | Telegraphic longi- | C. H. Sinclair, assistant; G. R. | Determination of the longitude of Little Rock;
\ tude determina- I' Putnam, assistant. also incidental magnetic and gravity obser-
| tions, etc. | vations. (For other stations, see under head
! | of Eastern Division.)

Kansas.,.............. ' 37 | Reconnaissance, tri- , F. D. Granger, assistant....... ..} Continuation of the geodetic work on the trans-
i angulation, and | continental arc. The base is near Salina,

. | base measure. ]

Missouri ,............. ) 38 | Base-line examina. ' A, L. Baldwin, assistant.......... Examination of a proposed base line near Ver-
tion., \ sailles.

Kansas................ 39 | Precise leveling......! Isaac Winston, assistant... ...... Continuation of the trauscontinental line of

X \ precise levels—Holliday to Salina.
M"SOUTi. Nebraska, 40 | Magnetic observa- ‘R. L. Faris, asgsistant.............. Magnetic determinations at St. Louis, Norfolk,
North Dakota, tions. . Newport, Chadron, Yankton, Mitchell,

and South Dakota.

m——

Pierre, Aberdeen, Jamestown and Dickin-
son, {For other stations, see under heads of
Eastern and Western Divisions.)

UL —-WESTERN DIVISION—STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE

40. California,

41. Oregon.

42. Washington.

PACIFIC.
43. Idaho. 46. Nevada.
44. Montana. 47. Utah.

45. Wyoming, 48. Colorado.

49, Arizona Territory.
* 50. New Mexico Territory.

States,
—_—

California

Californiq
California

« Californig

Californiq

California

Parties, 0pérntions. i Persons conducting operations. Localities of work, etc.
I
No. 41 | Topography, trian- | A, ¥. Rodgers, assistant .......... Continuation of the topographic resurvey of
gulation, ete. N San Francisco Bay and Harbor; trigonomet-
: ric connection of new observatory with the
old and with the California triangulation,
42 | Hydrography ........ Lieut. Lucien Flynune, U. S. N,, | Continuation of the hydrographic resurvey of
assistant; Lieut. A. P, Osborn, San Francisco Bay and Harbor,
U. S. N., asgistant.
43 { Hydrography...... .| Lieut. James H. Sears, U. S. N,, | Continuation of the hydrographic resurvey of
assistant, San Francisco Bay and Harbor,
44 | Hydrography........ Lieut. A. P. Osborn, U. S. N,, | Special hydrographic examination of Cuylers
l assistant, Harbor, San Miguel Island.
45 | Topography .........' Ferdinand Westdahl ........... ..| Special topographic examination of reported
. | changes at Cuylers Harbor, San Miguel
. | Island.
46°| Tidal observations.. { Emmniet Gray and Harris S. Bal- | Continuation of the tidal record at Sausalito
. lard,observers,under thesuper- tidal station.
‘ vision of A. F. Rodgers, assist-
i ant,
47 | Maguetic observa. ' Fremont Morse, assistant ... ..... . Magnetic observations at San Francisco and

tions. |

Monterey.
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Distribution of the field parties of the Coast and Geodetic Survey, etc.—Continued.

III.—WESTERN DIVISION—STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE
PACIFIC—Continued. )

States. 'IParties. Operations. | Persons conducting operations. ! Localities of work, ectc.

Washington .......... No, 48 | Topography ......... J. J. Gilbert, assistant ............ Continuation of the topographical survey of
Washington Sound.

Colorado .......evvnnns 49 | Triangulation, cte...| F. D. Granger, assistant.......... Continuation of the geodetic work onthetrans-
coutinental arc.

Colorado ........vnnnn so | T'riangulation, etc...| William Eimbeck, assistant...... Continuation of the geodetic work on the trans-
continental arc.

Ttah .....oviivnnnnnn., st | Triangulation, etc...| William Eimbeck, assistant...... Continuation of the geodetic work dn thetrans-
continental arc. R

Montana...... P 52 | Magnetic observa- | R. L. Faris, assistant ............. Magnetic determinations at Glendive, Miles

tions, City, Forsyth, Billings, Bozeman, Townsend,

Helena, Cascade, and Fort Bentou. (lor
other stations see under Eastern and Mid-
dle Divisions,)

IV.—THE DIVISION OF ALASKA, INCLUDING ITS COASTS BORDERING ON THE PACIFIC OCEAN, ON
BERING SEA, AND ON THE ARCTIC OCEAN ; ALSO ITS INLETS, SOUNDS, BAYS, RIVERS, AND
THE ALEUTIAN AND PRIBILOF ISLANDS.

Territory. ;Panies.l Operations. : Persons conducting operations. Localities of work, etc.
| : ! D —
Southeastern Alaska.., No, 53 | Hydrography and | Lieut. Commander E. K. Moore, i Continuation of hydrographicand general sur-
geuneral surveys. U. S. N., assistant. | veys in Chatham and Peril Straits and adja-
| cent bays and passages. The Futterson also
| furnished transportation at the close of the
season to the civilian partics engaged on the
Alaskan Boundary Survey.

Alaska ................ 54 | Chronometric longi- | Fremont Morse, assistant; Ho- | Chronometric determinations of differences of
tude determina- mer P. Ritter, assistant; F. A. longitude at Sitka, Kadiak Island, and Una-
tions,astronomical Young, assistant ; O. B. French, laska; also astronomical and magnetic obser-
and magnetic ob- aid. vations at the same points. Mr. Young in
servations. charge of transported chronometers and the

others engaged on the observations,

The names of chiefs of parties engaged on the Alaska boundary work and the localities of their surveys will be found under the
heading of " Special operations.” .
" SPECIAL OPERATIONS.

States. Parties.i Persons conducting operations. Localities of work, etc.

|
|
!
| Erection of beacons on the coasts of Maine and Massachussetts for

Maine and Massachu- | No. 55 | Lieut. Robert G. Peck, U. S. N, as-
setts. | | sistant, use in laying out and marking a speed-trial course for the J/andi-
l ) ana and Aatahdin. Done in cooperation with the Navy Depart-
i ment at the latter’s request.
New YorK............. ; 56 . Lieut. Robert G. Peck, U. $. N,, as- , Erection of beacons on the north shore of Long Island, for the
i sistant. Long Island Sound speed-trial course. Work done at the re-
i i quest of the Navy Department,
Maryland ............. I 57 .I John W.Donn,assistant ............. Special detailed topographic survey of the grounds of the Naval
| i Academy at Annapolis. Work done at the request of the Navy
II | Department.
Florida................ ‘ 58 | Licut. Robert G. Peck, U. 8. N, as- | $pecial hydrographic examination of the Dry Tortugas deep-water
i | sistant. anchorages and the channels leading thereto. Work done at
i .' _thc request of the Navy Department.
59 © A.T. Mosman, assistant, and mem- | Continuation of the office operations of the International Bound-
ber of the Boundary Commission, ary Cowmmission. ap.poinlcd for the purpose of relocating and
| marking that portion of the boundary line between the United
) States and Mexico from El Paso to the Iacific Ocean,
Califcrnia......eenenn 60 ' Lieut. A. P. Osborn, U. S. N,, assist- | Laying out and markiug a speed-trial course in the Santa Barbara
ant; Lieut. James H. Sears,U.S.N, Channel for the new battle ship Oregon. Work done under the
assistant. ' supervision of Admiral L. A. Beardslee, U. S. N., president of the
| trial board, and at the request of the Navy Department,
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Distribution of the field parties of the Coast and Geodetic Survey, etc.—Continued.

SPECIAL OPERATIONS—Continued.

Localities of work, etc.

States, Parties.| Persons conducting operations.

Californiaand Nevada| No.61 | C. H. Sinclair, assistant; W, B. Fair-

field, assistant.

California and Wash- 62 | Fremont Morse, assistant; S.8.Gan- |
ington. nett, United States Geological Sur-

vey.

Missouri and Towa. ... 63 | W.C. Hodgkins, assistant.

N .

Southeastern Alaska 64 | E. F. Dickins, assistant; P. A, Wel-
and British Colum- ker, assistant ; O. B. French, aid.
bia.

Washington....... ... 65 | Fremont Morse, assistant............

Southeastern Alaska 66 1 F.A.Young, assistant................
and Washington.

—_—

Continuation of the survey of the oblique boundary line between
California and Nevada.

Cooperation with the United States Geological Survey in the
determination of the difference of longitude between San Fran-
ciscoand Ellensburg. Work done at the request of the Director
of the United States Geological Survey.

Examination of a portion of the boundary line between Missouri
and Jowa. At the request of the Boundary Commissioners.

Alaska Boundary Survey.-—Triangulation, topography, astronom-
ical work, and chronometric determinations of differences of
longitude. Astronomical stations located at Port Simpson, Mary
Island, and the head of Portland Canal.

Alaska Boundary Survey.—Occupation of the Seattle astronomical
station, in connection with the chronometric determination of
Alaskan longitudes. -

Alaska Bounda »y Survey.~Transportation of chronometers to and
fro between Seattle and the Alaskan astronomical stations men-
tioned above.

S. Doe. 356——5 -
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Statistics of field and office work of the Coast and Geodetic Survey for the fiscal year 1896, and total

UNITED STATES COAST AND GEODETIC SURVEY.

TABLE No. 2-1896.

to June 30, 1896.

-! Total to June 30,
! 1895.

During fiscal ‘

‘Total to June 30,
1896.

i year 18g6.
[
RECONNAISSANCE. i
Area in square statutemiles............. ... oL 457 410 1 09O 458 500
Parties, numberof ........... ... e I P
BASE LINES.
Primary, numberof ......... ... .o 16 (. 16
Primary, length of, in statutemiles ...................... 105 |oveveiniinnnn 103
Subordinate, number of . ...... .. T 166 4 170
Subordinate and beach measures, lengthof ............... 659 11 670
TRIANGULATION.,
Area in square statutemiles. .......... ... o i 314 070 10 725 324 795
Stations occupied for horizontal measures, number of...... 14 749 248 14 997
Geographical positions determined, numberof ............ 27 764 354 28 118
Stations occupied for vertical measures, numberof ........ 1094 63 1157
Elevations determined trigonometrically, number of.... ... 2 667 115 2 782
Heights of permanent bench marks by spirit leveling,
numberof ... ... 1013 35 1048
Lines of spirit leveling, length of, in statute miles......... 4943 172 5115
Triangulation and leveling parties, numberof.............|.............. 14 foviviiiniinan.
ASTRONOMICAIL WORK. i
Azimuth stations, numberof................. ... .. ... ... 259 5 264
Latitude stations, numberof.................c..iiei... 417 5 422
Longitude stations, telegraphic, numberof ............... 174 *1 177
Longitude stations, chronometric or lunar, number of . .... 122 2 124
Astronomical parties, numberof ........... ... oo o oo 6 |, .
MAGNETIC WORK, |
|
Stations occupied, numberof ........ ... ... 1 082 to4 1124 |
Magnetic observatories occupied, numberof .............. 2 P 5 |
Magnetic parties, numberof ......... ... . i i e 7 TR :
GRAVITY MEASURES. ;
Home stations occupied, numberof .. ................... 54 5 59
Foreign stations occupied, numberof .................... 28 L. 28
Parties, numberof ....... ... .. ... ... i ) S

* Kight old stations.

1 Fifty-two old stations,
NoTr.—O0ld stations reoccupied are nct again included in the totals.
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Statistics of field and office work of the Coast and Geodetic Survey, etc.—Continued.

1
‘Total to june 30,)
18gs.

During fiscal

Totaul to June 30,
1866.

year 18g96.
TOPOGRAPHY,

Area surveyed, in square statute miles.........[........... 38 047 *191 38 238
Length of general coast, in statute miles.......\.......... 11253 345 11 603
Length of shore line, in statute miles, including rivers,

creeks, and ponds. . ..ol i A 99 779 138 99 917
Length of roads, in statute miles......................... 50 410 639 51 049
Topographical parties, number of .............c. oL (o T

HYDROGRAPHY.

Parties, number of, in charge of navalofficers........... .| oo (T |
Parties, number of, in charge of civilian officers...........[.....c.ooi.l : [ T P
Number of miles (geographical) run while sounding. ... ... 507 481 9 134 516 615
Area sounded, in square geographical miles............... 161 288 ! 667 161 g55
Miles run, additional, of outside or deep-sea soundings.... 92 955 ! ............. 92 955
Number of soundings. ...... ... ... ... i e 21 834 932 434 314 22 269 246
Deep-sea soundings .............o il i, 13270 eeiiniin, 13 270
Deep-sea temperature observations............ ...l 17 955 i .............. 17 955
Current stations, number of, occupied by hydrographic i

Parties . ..o e 'S S PO
Deep-sea current stations, numberof .......... .. o] Lo T P
Deep-sea subcurrent observations, number of. ........... ... L T PO
Deep-sea surface current observations, number of ..........[..cooiiet L T
Specimens of bottom, number of .. ............ ... ... 14 048 111 14 159
Automatic tide gauges established. .. .................o. 108 3 111
Automatic tide gauges discontinued ... 103 2 105
Parties doing tidal work exclusively...........o.ovieoeniufoiiiiiiinn, N
Parties doing tidal work in connection with hydrographic

WO L i e e e b S
Staff and box gauges established ......................... 2 352 78 2 430
Staff and box gauges discontinued. ........... ... ... 2 352 74 2 426

RECORDS.

Tidal and current observations, originals, number of vols. . 5198 111 5 309
Tidal and current observations, duplicates, number of vols. . 3 461 104 3 565
Aggregate years of record for automatic tide gauges.... ... 317 9 326
Tidal stations for which reductions have been made .. . . ... 1712 32 1744
Aggreyate years of record reduced. .. ............oiiiii... 341 11 352
Triangulation, originals, number of volumes.............. 6 813 172 6 985
Triangulation, originals, number of cahiers............... 24 8 32
Astronomical observations, originals, number of volumes. . 2 239 57 2 296
Astronomical observations, originals, number of cah.iers. .. 6 8
Magnetic observations, originals, number of volumes. .. ... 698 9 707
Magnetic observations, originals, number of cahiers....... 117 53 170
Pendulum observations, originals, number of volumes . . ... 22 2 24
Duplicates of above, number of volumes. .......... ... .. 7573 - 192 7 765
Duplicates of above, number of cahiers................... 110 52 162
Geodetic leveling observations, number of vols., originals. . 88 78 166

* Not including topographical reconnaissance and special examinations in Alaska.
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UNITED STATES COAST AND GEODETIC SURVEY.

Statistics of field and office work of the Coast and Geodetic Surveg), etec.—Continued.

Totalto June 30, | During fiscal | ‘T'otalto June 30,
1895. year 1896. 1896.
RECORDS—continued.
Geodetic leveling observations, number of vols., duplicates. 89 46 135
Computations, number of volumes ....................... 4 395 5 4 400
Computations, number of cahiers ................ ... ... 500 186 686
Hydrographic soundings and angles, originals, number of
VOIUIMIES . . oottt e e 12 g6o 289 13 249
Hydrographic soundings and angles, duplicates, number
Of VOIUMIES ...\ttt i e e, 4483 235 4718
MAPS AND CHARTS.
Topographic maps, originals..... e e 2 198 38 2 236
Hydrographic charts, originals........................... 2 418 42 2 460
ENGRAVING.
Engraved plates of charts ....................... e 602 44 646
Engraved plates of preliminary charts and diagrams for
the Coast and Geodetic Survey reports, and of maps of
the District of Columbia..................... .. .. ... 867 35 go2
Engraved plates of Coast Pilot charts..................... 8 [l 8o
Engraved plates of Coast Pilot views ..................... €Y. N A 104
Electrotype platesmade ................. ...l 2 486 52 2538
PRINTING.
Sheets of charts and maps deposited with sale agents...... 505 973 27 372 533 345
Sheets of charts and maps sold at Coast and Geodetic Sur-
vey Office. . ..o e e e e e 653 |oovviiiiean..
Sheets of charts and maps distributed to Congress, Execu-
tive Departments, foreign Governments, libraries, etc....[l.............. 36516 |....oeii...
Sheets of charts and maps, total distribution.............. || 1 046 405 64 541 1 110 946
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No. 3—1896.

Information furnished to Departments of the Government in reply to special requests, and to individuals
upon application, during the fiscal year ending June 30, 1896.

Date,

1895.

July

Aug,

-

20

22

22

23
24

29

30

Name.

Data furnished.

U. S. Geological Survey, Washington, D. C............

Paul Babcock, Standard 0Oil Company, 26 Broadway,
New York.

C. I. Blackman, Waterbury, Conn..........c.c.oeen...

John Bliss & Co., 128 Front street, New York..........

E. F, D. Myers, president of Richmond, Fredericks-
burg and Potomac R. R,

H, I,. Whiting, Commissioner of the Massachusetts
State Survey.
J. L. Hill, Long Corner, Md.......cooiiieiiiennnnnnnnns

Manager of the Western Union Telegraph Office,
Austin, Tex,
Fish. Game, and Forest Coimnmission of New York....

G. W, Roy, Norwich, N, Y. .. ... iiiiiiiiiirnaeinenss
J. R, Bien, New YOrK.....covviiiiiiiiiiniininniinnnnans

D. E. Fox, attorney, Washington, D. C............

Frederick Fisk, 87 Milk street, Boston, Mass..........

Edward C. Doyle, secretary of the New York Fish,
Game, and Forest Commission.

C. E. Hequembourg, Dunkirk, N. ¥......oooiiiieanan,

J. ¥. McClintock, city engineer, Rochester, N. Y......

‘W. H. Brown, chief engineer Pennsylvania R. R. Co..
J. Y. McClintock, city engineer, Rochester, N, Y......

¥rederick D. Fisk, Boston, Mass .......ooovvviuennnnns

F. E. Hoskins, Amagansett, N. Y ...ooovvenrnnneron...

Lieut. H. Chittenden, U. S. A., Colunibus, Ohio........
R. 8. Southworth, Washington, D, C

Boston State Library...........o.ovvvevivninvniiinnnnnns
F. B. Woodley, surveyor, Harpersville, Miss...........

Dr. Max Doefflin, editor of New York Herald.........

T. U. Taylor, Batesville, Va................. PN
Maj. W. Davis, U. $. A., Fort McIntosh, Tex..... oo

M. Warner, C, E,., Lake Pleasant, N.Y......o0vevunn...

Geographic positions and descriptions of 7 stations in New York.
Information relative to the mean river level at Philadelphia, Pa.

Geographic position of Waterbury, Conn.

Manuscript copy of predicted times of high water for 1856 for 15 stations
on the Atlantic coast of the United States.

Approximate heights of bench marks, from spirit leveling by the
United States Coast and Geodetic Survey in 1875; also description of
stations.

Abstract of angles and copy of 481 triangle sides within the limits of
the State of Massachusetts,

Change in the magnetic declination between 1764 and 1895 in Howard
County, Md.

Copy of results of telegraphic determination of difference of longitude
between El Paso and Austin, Tex.

Description of trigonometrical stations in the vicinity of Jamaica Bay,
Long Istand,

Time of western elongation of Polaris for July 35, Aug. 1, 7, 13, and 19,
1895, in latitude 42° 30’ and longitude 75° 30’

Remarks concerning geographical positions for a map of Pennsylvania.

Three tracings from old maps of the region about Lake Pontchartrain,
Louisiana.

Copy of tides observed in Charles River, Massachusetts, in 1863and
1892,

Tracing of shore line of jamaica Bay, New York, with positions of
triangulation points.

List of.logarithmic tables ordinarily used inthe computing division of
the Coast and Geodetic Survey Office.

Information concerning tables of natural sines and tangents of more
than 5 decimal places.

Height of bench mark at the United States Capitol.

Information relative to multiplying machines and 7 place tables of
sines and tan, ents,

Tracing of replatting of soundings iu Charles River, Mass., from
hydrographic survey of 1847-1850.

Descriptions of bench marks at Fort Pond Bay and Montauk Point,
New VYork,

Results of spirit levels; Appendix No. 11 of Report for 1892,

Magnetic declination at Washington, D. C., in 1895, and 3 magnetic
pamphlets.

Copy of bulletin containing the distribution of magnetic declination
in Alaska in 189s.

Table of secular variation of the magnetic declination in the region
of central Mississippi between the years 1800 and 1900.

Four proof sheets of tide tables for 1896 for Governors Island, New
York ; also information relating to the tides in the vicinity of New
York City.

Magnetic declination at Charlottesville, Va., in 1799 and at the present
time,

Latitude and longitude of the astronomical station at Laredo, Tex.;
also magnetic declination and its annual change for the same place.

Geographical positions of Mount Hamilton and Mount Prospect, with
distances, azimuths, and descriptions of stations,
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UNITED STATES COAST AND GEODETIC SURVEY.

Information furnished to Departments of the Government in reply to specia.l requests, etc.—Continued.

Data furnished.

Date. Name.
1 "
895, . . ) |

Aug. 12 | Prof.Theodore G. White, Columbia College, New York. °

|
|

12 | F. A. Joues, C. E., Independence, MO........ccoevunenn.. :

13 | W. A, Dodsworth, New York Journal of Commerceand
Commercial Bulletin.

14, J. W.Votey,C. E,, Burlington, Vt.........ooviiiiiiinan,

!

15 | A A. Marshall, Archie, MO. ..o veneimnneennirane eans

17 | J. Dun, chief engineer Atchison, Topeka and Santa
Fe R.R.

17 | W. S. Harshman, Nautical Almanac, U. $, Naval
Observatory, Georgetown Heights, District of
Columbia.

19 ! Prof. F. P. Leavenworth, Cniversity of Minnesota .....

\
1]
19 | J. E. Turtle, assistant U. S. efigineer, Warrington, Fla
22 | J. M. Nourse, surveyor, Manassas, Va..........eeeeenn.
23 | H. C. Lord, Columbus, Ohio... ....ociiiiienin cientn
23 | F. A. Calvert, Washington, D. C .......cooeeniinninne,
27 J. P. Bogart, New Haven, Confl. ......cooevviinnnnenn.
27 . Rockwell, Portland, Oreg .......ccvvvvivinnionnnnnn..
30 Prof. W, H. Pegram, Trinity College, Durham,N.C ...
30 ! Lawrence Bradford, State Board of Health, Boston,
Mass,
3t H.W.Frazer, engineer of the Meadow-land Improve-
ment Co., Pine, Fla,
Sept. 4 | J.R. Bien, New York. ... o.oiiiiiiiiiiiiniraoiinnnnn..
4 ‘W, & L. E. Gurley, Troy, N. ¥ ooivieieieneeraneonaene,
4 : W. H. Sims, Acting Secretary Department of the
. Interior, Washington, D. C.

5 E. A Jones, Marlo, N. H oovvvniiiiutiiniineiiineninnn,
! .

7 Riverside and Fort Iee Ferry Co., New York.........
|

9 . David ¥, Durie, Seattle, Wash ...l
i
|

9 ' C. N. Dutton, Washington, D. C....oovevinniniinnnnnn..
|

10 | Commander W, H. Whiting, U. S. N., Pensacola, Fla. .

11 Wm, Elliott, Port Royal, 8. C...ooovvvinnniiiinnnne...

12 _' J. 8. Burns, Wellfleet. Mass ...............cooivunn....,

12 | J. R. Bien, New York

13 I 1. W, Reagan, engineer, Fort Scott, Kans

14 = J. P. Bogart, Commissioner of Fish and Fisheries, New

| Haven, Conn.

14 ~ Prof. W. H. Peagram, Trinity College, Durham, N.C....

19 ! The Honorable the Secretary of the Treasury, Wash-

9 | ry

I ington, D.C.
21 | J R Biet, NeW YOTK . ..ouvuiiirntiienreneeroereinrenn.,
21 W.W.Austin, Dublin, Ind.......c.ooiiiviiiiiniienninn.
1
|
23 , Prof. W. H. Peagram, Trinity College, Durham,N.C....
23 ll D. Scully, surveyor, Austin, NevV........ooveveiurereorn.

24 | a. Bird, county surveyor, Harrisonville, Mo

Eight nigrocine prints of topographical sheets of Mount Desert Island,
Maine.

Latitude, longitude, and elevation of the court-house at Independence,
Mo.

Proof sheetsof tide tables for Governors Island, New York, and Sandy
Hook, N. J., for the year 15¢6.

Geographical positions and descriptions of 8 trigonometrical stations
of the Lake Champlain Survey.

Elevation of the bench mark at Archie, Mo., above the mean level of
the Gulf of Mexico.

Elevations and descriptions of bench marks between Kansas City and
Olathe, Kans,

Proof sheets of tide tables for Astoria, Port Townsend, Sitka, St. Paul,
Homnoluly, Panama, San Diego, and San Francisco for the year 1896.

Longitude and description of the Coast and Geodetic Survey astro-
nomical station in the grounds of the University of Minnesota.

Tracing of Pensacola water front from the survey of 1894-9s.

Annual change of the magnetic declination in Prince William County,
va.

Height of uniion depot at Columbus, Ohio, above mean sea level.

Descriptions of a number of bench marks in the District of Columbia.

Descriptions of 5 triangulation stations in the vicinity of New Haven,
Conu, :

Geographical positions of Mount Hood, Mount Rainier, Mount $t.
Helen, and Mount Adams.

Information concerningthe establishment of the port of Southport, N.C.

Tracing of high and low water lines of Salem Harbor, Massachusetts,

Information in regard to the difference between Atlantic and Gulf
mean sea levels.

Geographical positions and descriptions of 4 stations on the Pennsyl-
vania and West Virginia boundary line.

Elevation of Mount Rafinesque.

Latitude and longitude of the astronomical station in Vellowstone
Park, as determined by the Coast and Geodetic Survey in 1892,

Information concerning the triangulation of New Hampshire; Appen.
dix No. 8 of Report {or 188s.

Description of the 1871 bench mark at Ninety-sixth street, Hudson
River, New York.

Description of the Seattle bench mark and results of tidal observa-
tions in 187s.

Information concerning charts of Lake Champlain; Appendix No. 7 of
Report for 1887.

Tracing of Pensacola Navy-Yard from original topographical sheets.

Times and heights of greatest tides at Hilton Head, Port Royal $ound,
S. C., from Sept. 19 to 22 and from Oct. 16 to 20, 1895,

Appendices 12, 1886, and 7, 1888, and other magnetic data.

Approximate geographical position of Gettysburg, Ia.

Lougitude of the boundary line between Missouri and Kansas; also
length of 1° of latitude and longitude in latitude 37% 38 39’"*40.

Changes of magnetic declination at Bridgeport, Conn, between 1845,
1865, and the present time,

A table for predicting times and heights of high and low water at
Southport and Smithville, N. C.

‘Time and height of high and low water at Drum Point, Patuxent River,
Md., for Sept. 20 and 21, 1895.

Descriptions of trigonometrical stations in Pennsylvania.

Geographical position of Dublin, Ind.; magnetic declination of annual
changeat the same place ; 2 magnetic pamphlets and 1 chart for 18g5.

Lunatidal interval of high and low water for 14 stations, and a table
for Moon'’s transit over the meridian of Greenwich,

Latitude, longitude, and elevation of Austin, Nev.; magnetic declination
for 1895.

Geographical position and elevation of Harrisonville, Mo.
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Information furnished to Departments of the Government in reply to special requests, etc.—Continued,

Date.

Name.

. Data furnished.

1895.

Sept.

Oct.

Oct.

Nov,

25

27

28

30!

30

22
22

23

31

14

16

' John R. Freeman, Metropolitan Water Board, Boston,

' Prof. H. A. Gill, U. 8. Commission of Fish and Fish.

: [, N. Taylor, Austin, Tex

Lieut. Col. J. I. Rodgers, U. 8. A., Fort Schuyler, N. Y.
Lieut. Col, J.I. Rodgers, U. 8. A, Fort Schuyler, N. Y ...

W. W. Austin, Dublin, Ind

J. W. Reagan, Fort Scott, Kans...........coccivenennn
Commander W. H. Whiting, U.S. N, Pensacola, Fla. ..

N.W. R, Straw, Gorham, Me

M. A. Howe, ‘Terre Haute, Ind

eries.
E. P, Doyle, secretary New York Fish, Game, and
Forest Commission. .
Department of Marine and Fisheries, Ottawa, Canada.

Mass,

H. S. Dilworth, Centerville, Del

Chas. A. Ives, attorney at law, Newport, R. I

C. M, Offley, assistant engineer, U.S. N.....covvunnn..
$. R. Manning, Bloomville, Wis...........c..... s
0. A, Veazey, Dego, W, Va .....cccvviiiiiiiiieniniinnns
Comimissioner of Fishand Fisheries, Washington, D. C.
Lieut. F. V. Abbot, U. S E,, Charleston, S.C

A. C.Romig, county surveyor, Abilene, Kans...........

Frank Butler, assistant treasurer W. U. B. Co., Texas . .

Harriman Bros., civil engineers and surveyors, Bos-
ton, Mass. .

S. W, 0. Kennon, Intercontinental Railroad Commis-
sion, Washington, D.C,
E. S. Starr, Philadelphia, Pa ......ooovvviiiinenennninn..
C. Barnes, Providence, R. I
J.C. Alexander, Elkton, S. Dak

‘W. L. Barnes, Charlestown, Ind

Sheldoq Jackson, D. D., Bureau of Educuation, Wash-
ton, D.C.

Sufgeon-General R. D. Murray, U, S. Marine-Hospital
Service, Key West, Fla,

L. ¥. Cooley, Chicago, 111

L. R. Risse, topographical engineer, New York........

Department of Agriculture, Washington, D G

H. L. Whiting, Commissioner of the Massachusetts
State Survey, Boston, Mass.

R.E. Wysor, Dublin, Va ............. .

Geographical positions, descriptions, and abstract of angles of 15 trig-
onometrical stations in the vicinity of Throgs Neck, New York.

Tracing of topography of Throgs Neck and vicinity, from original
topographical sheets,

Information concerning statute and nautical miles and annual change
of magnetic declination.

Information concerning the meridional boundary line between Mis-
souri and Kansas.

Tracing of topography of region about Pensacola, Fla., from Bayou
Grande to the Lagoon, from original topographical sheets.

Elevations of Gorham, Me.; Melrose, Mass.; Highlands, Mass., and
Wyoming, Mass.

Magnetic declination at Terre Haute in 1874 aud 1888, and annual
change,

Geographical positions and descriptions of 47 trigonometrical stations
between Indian Lagoon and Light-House Point, Florida.

A polyconic projection covering Jamaica Bay, New York, on a scale
of 1-10 000,

Latest isogonic charts for the United States (1890) and for Alaska (1895).

Description of bench mark at Charleston Navy-YVard, and miscellane-
ous tidal information.

Elevations of Humpback Mountain, Eliott Knob, and 1o other moun-
tains in Virginia.

Changes in the magnetic declination in Newcastle County, Del,
between 1831 and 1895, and the present rate of annual change.

Tracing of the topography of part of Conanicut Island, Rhode Island,
from original topographical sheet.

Value of gravity and length of seconds pendulum at latitude 45° and
at Washington, D. C.; also weight of cubic inch of mercury.

Expressions for length of an arc of the parallel in any latitude.

Geographical positions and descriptions of 3 trigonometrical stations
in West Virginia.

Descriptions of 6 bench marks,

Tracing of shore line and selected hydrography of the Cooper, Ashley,
and Wando rivers, South Carolina, from original sheets.

Geographical positions and descriptions of trigonometrical stations in
Kansas; 2 appendixes on terrestrial magnetism.

Approximate elevation of Cattle Pasture, Kimble County, Tex.

Geodetic data and descriptions of 7 trigonometrical stations in Penob-
scot Bay, Maine,

Geographical position and elevation of a trigonometrical station in
Connecticut.

Geographical positions of towns in Pennsylvania, Maryland, and Vir-
ginia.

Iuformation concerning the magnetic intensity at Providence, R. 1.

Information concerning the position of Mount St. Elias on the bound-
ary between Alaska and British Columbia.

Suggestions relative to the determination of the longitude of his
observatory.

Tracing showing the distribution of reindeer in Alaska.

Tracing of the topography of Tortugas Harbor: tracing of outlines of
Gulf of Mexico and West Indies, showing southern quarantine sta-
tious of the United States.

Heights of bench marks between New \'{ork and Albdny; information
concerning results of spirit leveling and tidal current observations
in New York Bay and Harbor.

Geographical positions and determinations of 36 trigonometrical sta-
tions between Port Morris and New Rochelle, N. Y,

Latitudes of 20 points in the State of Florida.

Values of the ratio of the metre and the foot adopted at different times.

Two pamphletson terrestrial magnetism ; inforination concerning the
aunual change in magnetic declination at Dublin, Va.; reference to
books on wmethod of observing.
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Information furnished to Departments of the Government in reply to special requests, etc.—Continued.

Data furnished.

Date. Name,
I
1895,
Nov. 26 | W. A, Gatbright, Dabneys, Va ......coovviiiniiiine, Times of high water at Southport and Smithville, N, C,, for Jan. 14, 15,
[ 23, 24, 25, and 26, 18g5.
27| S. M, Landry, U. S. Revenue-Cutter Service..... PN Blue print of the mouth of Brazos River, Texas, from survey of 1891.
27 | Lieut. Samue! Barber, U. S. A., chief signal officer, { Blue print from the reconnaissance for primary triangulation along
} San Antonio, Tex. the Rio Grande from Eagle Pass, Tex., to the Gulf of Mexico.
27 W.S. Dalrymple, C. E,, New YorK....o.cooioiuniennnnn Information concerning trigonometrical points in the vicinity of New
‘ York, and in regard to methods of computation.
2g , Lieut. S, Reber, U. S. A., Signal Service, San Antonio,| Descriptions of stations of the reconnaissance of the Rio Grande be-
Tex. tween Laredo and Brownsville; geographical positions of 2 stations;
' sketch of the reconnaissance.
29, Lafishaw & Iadshaw, civil engineers, Spartanburg,| Geographical positions and descriptions of 2 trigonometrical stations;
' s.C in South Carolina; Appendices 1 and 11, Report for 1891.
29 '| Geo. H. Adams, Boston, Mass ... .......coevvniinenen. Appendices Nos. 12 of 1886, 7 of 1881, and 11 of 1889, and isogonic chart
sent in response to request for information.
29 | Jas. W. Reagan, Fort Scott, Kans........c.covvreenninn Geographical positions of 2 points on the Missouri and Kansas bound-
. ary line.
Dec. 2 : Hyde & Sherry, civil engineers, Boston, Mass......... Magnetic declination at Boston in 189s,
4 | Chief of Engineers, U. S. A ..ooointr veiviiinennnnns Remarks concerning the relative variability of the level of the Gulf of
Mexico and the Delta of the Mississippi River.
6 | A. Spamer, Baltimore, Md..........cc.vivt tiiiiieaine Geographical positions of 4 trigonometrical stations in the vicinity of
Sparrow Point, Md.
7! Wm, S. Dalrymple, C.E.,, New YOrK....eooovevuunean., Geographical positions of 23 trigonometrical stations in the vicinity of
i New York.
7 | Verplanck Calvin, Adirondack Survey, Albany, N.Y..| Descriptions of 36 bench imarks on the Erie and Champlain canals,
10 E. Garrison, Fremont, Mich.........c.covviiivennnnn.. Three appendices and 2charts illustrating the distribution of magnetic
I declination in the United States,
10 ; H, W, Buckman, Columbia Falls, Me .................. Magnetic declination at Eastport, Me., and instructious for getting the
! past declination in that locality from the series extending from 1600
: to 1900, supplemented by a direct observation.
10 | D. T. Lumley, C. E., Hartford,Conn...................t Table of culminations and elongations of Polaris, 1889 to 1910; 3 mag-
netic appendices.
12 | Lieut. W. J. Glasgow, U. S. A., San Antonio, Tex..... » Blue print of the reconnaissance for primary triangulation along the
Rio Grande from El Paso to the Gulf of Mexico. '
13 ; Hydrographic Department of the Admiralty, London, | Information concerning the establishment of tidal stations on the
England. west coast of Mexico.
14 ( Gen. John B. Turchin, Random, Ill......... PP Blue print of the topographical survey of 1868 of Chattanooga and its
approaches. :
14 | Prof. F. C. Schrader, Harvard University, Cambridge, | Three magnetic pamphiets, 2 isogonic charts of 1885, and 1 appendix
Mass. relating to times of culmination and elongation of Polaris, 188gto 1910,
19 | W. B. Anderson, Andrew, IOWaB... ..ccuvvenrrenrnnnnn.. Secular variation of the magnetic declination at Dubuque; also infor-
mation as to the horizontal and total intensity.
28 | A. A, Scott, German Valley, N. Y.......ovviveeniean... Table of azimuths of Polaris for any time in 1896,
31 | W. G. Brown, Washington, D. C........ccceuvivunnnn.. Distances from Malvern Hill to Lexington, Va., and from Manassas to
1%56. Lexington; elevation of Blue Ridge aud Humpback,
Jan. 2. A, Sylvester, Boston, Mass......... .....euuevennnn. ¢...| Length of a geographical mile; also Appendix No. 1zof Report for 1881,
7 ! M. L. Vangan, Ellis, Va.............. St +++... | Nine appendices on terrestrial magnetism.
8 | District Commissionery’ Office, Washington, D. C.....| Distance between Fort Totten and Hoover Hill.
8 ' F. P. Leavenworth, Minneapolis, Minn................ Differences of longitude between Minneapolis, Minn.; Omaha, Nebr.,
and Madison, Wis.
9 i U.S. Geological Survey, Washington, D. C............ Pasitions of astronomical stations at Potosi and Ironton, Mo.
10 | Wm, S. Dalrymple, assistant engineer, New York ....[ Information concerning 2 bench marks at City Island, N. Y.
14 | Chas, Acton Ives, attorney at law, Newport, R. I Information concerning a bench mark at East Ferry, Jamestow,
Conanicut Island, R. L.
14 | F. F. Hathaway, Plattsburg, N. Y............c......... Latitudes of Plattsburg, Ticonderoga, and Saratoga, N. Y.; distances
t , between the same points.
15 | Lieut. G. B. Harber, U. 8. N., Washington, D. C... ...| Information concerning extreme rise and fall of tides at Tacoma, Wash.
16 | Henry R, Bryan, Newbern, N. C ....| Magnetic Appendices Nos. 7 of 1888 and 11 of 1889.
18 | D. L. Wardroper, Atlanta, Ga Geographical positions of 5 trigonometrical stations in the vicinity of
Atlanta, Ga., and Chattanooga, Tenn,
15 | W.S.Dalrymple, New YOrK .....coovireennvennrnnennns Geographical positions of 3 trigonometrical stations near New York;
and information relative to the Clarke and Bessel spheroids.
20 | Department of public works, Philadelphia, Pa......... Information as to experience with comptometers.
20 | Lieut. Commander Jeff F. Moser, Washington, D.C....| Description of a tidal bench mark at Beaufort River, South Carolina.
20 | Lieut, Commander Richard Wainwright, U. S. N,, : Tracing of vicinity of Government storchouse, Key West, Fla,, from

Washington, D.C.

l

original hydrographic sheet of 1892,
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1896,
Jan. 21 | Commissioners of Massachusetts State Survey, Boston, | Information concerning the connection of the Coast and Geodetic
Mass. Survey triangulation of the Conmnecticut River Valley with the old
Borden survey.
22 | H. A. Brown, jr., Newbern, N.C......................... Table of magnetic declinations at Newbern from 1750 to 1900,
23 | J. A. Holmes, State geologist of North Carolina Geographical positions and descriptions of Hogback Mountain and
Mitchells High Peak.
25 | J. P. Bogart, C. E., New Haven,Conn.................... Specimen of computation of distance and azimuth from known geo-
! graphical positions.
28 1 R, W. Luttrell,C. E., Galveston, Tex .........oouvunee... Geographical positions of 7 stations of the triangulation in the vicinity
of Galveston, Tex.; and information concerning the relation of the
Clarke and Bessel spherolds for use in projections,
28 | M. M., Weller, Cumberland, Md..............cc0v vernn. Appendix No. 11 of Report for 1882, in response to application-for
information. '
Feb. 1 | Prof. Geo. Davidson, San Francisco,Cal................ Tracing of Mission Bay Rock and vicinity from original hydrographic
sheet of 1883.
11D, E. Fox, attorney-at-law, Washington, D. C......... Three tracings showing successive changes inthe shore line of Aransas
Pass, Tex., from 1853 to 1891.
1 | E. E. Olcott, general manager Hudson River Line, | !imes and heights of tides at Fort Hamiiton, N. Y., on Aug. 25, 26, and
Desbrosses street pier, New York. 27, 1895.
1 A, B. Benjamin, Stratford, Conn.............c.ooiinnnn. The establishment of the port and mean range of tides at Stratford,
Housatonic River, Conn.
1 | Prof. H, G. Welty, College Park, Md...........0uvuuun. Magnetic declination at College Park, Md., for the years 1658, 1705, and
1896.
3 | U. 8. Geological Survey, Washington, D. C............ Mean places of stars for latitude computation.
3 | J. E. Turtle, U. S. Engineer's Office, Warrington, Fla .| Description of the bench mark at Warrington Navy-Yard.
7 | H. C. Roberts, Washington, D. C.....ovoviinniinnan.., Position of the geographical centre of the United States and remarks
thereon.
7 C.C. Grove, Washington Loan and Trust Co........... Geographical position and description of the trigonometrical station
i San Fernando, Cal,
7 " Edward Jones, Cold Spring Harbor, Long Island..... Magnetic declination at Cold Spring Hatbor for the years 1722, 1845,
: and 1877.
8 i E. D. Graves, chief engineer Middletown and Port- | Descriptions of the 2 tical bench marks at Middletown and Hartford,
land Bridge Co., Middletown, Conn. Conn.
11 ¢ J, W. Reynolds, Peckskill, N. ¥ .ovvvvieiierniinannnens Elévations of 3 bench marks at Dobbs Ferry and Peekskill, N. Y.
12} Lieut, W. V. Judson, U. S. E., Galveston, Tex.........| Description and elevation of the bench mark at Galveston, Tex.
12 l J. E. Turtle, U. S. Engineer's Office, Warriugtcn, Fla.| Tracing of shore line between Big Bayou and Bayou Chico, Florida,
. from original topogfaphicnl sheets. .
12 | Josiah Pierce, Jr., Washington, D. C....covvveiennnnn. Tracing showing changes in the shore line of Aransas Pass, Tex., from
| 1851 to 1853.
13 | D. I, Wardroper, Atlanta, G.....covviiviineanncnenns Description of the meridian line established by the Coast and Geo-
detic Survey in 1874 at Atlanta, Ga.
14 | John N. Macomb, Jr.,, Lawrence, Kans................ Elevations of 2 bench marks at Lawrence, Kans,, above niean sea level
| of the Gulf of Mexico.
15 - Prof, C. S, Downes, Cornell University, Ithaca, N. Y...| References to tidal literature,
24 R.W. Luttrell, C. E,, Galveston, Tex...........coooonnn Geographical positions of 7 trigonometrical stations on Galveston Bay.
24, W.G.Raymond, Troy, N. Y. ..o ivvvinniiiniiniiinnians Three pamphlets on terrestrial magnetism, in response to application
\ for information. .
24 | Eastman, Gardiner & Co., Laurel, Jones County, Miss.| Magnetic declination in Jones County, Miss., for 1896; also rate of an-
nual change in declination.
25 | R, W, Luttrell, C. E,, Galveston, TexX .................. Tracing and blue print of Galveston Bay from Highland Bayou to Red
Bluff.
26 | Hon. Melville Bull, M. C...oovvnrvnnnnns e, Information as to the extent of the shore line of the State of Rhode
Island.
2% | Ladshaw & Ladshaw, Spartanburg, 8. C......ocoveeuen Two pamphlets on terrestrial magnetism and 2 copies of isogonic chart
for 188s.
27 | Frank A. Russell, Jacksonville, Fla..............ou.... Elevations of Pueblo, Colo., Los- Angeles, Cal,, Phanix, Ariz, and
: . Santa Fe, N, Mex., above mean sea level,
b | Maj. H. C. Ripley, U. 8, A., Galveston, Tex............ Tracing of Aransas Pass, Tex., from original topographical sheet.
27 ; Hon. W. A. Jones, M. C., First district, Virginia.......| Tracing of Fox Islands, Chesapeake Bay, from original sheets, and
Mar, 2 | U.s ! computation of area.
. - 8. Geological Survey, Washington, D.C............. Geographical position of Damascus Station, and of the North Carolina
R corner near the Virginia and North Carolina boundary.

; Monroe Warner, Schuylerville, N. Y

Geographical position and description of Greenwich Station, New
York, and advice respecting observations for latitude.
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Date. Name.
1896,
Mar. 4 O. B. French, Washington, D. C.....coieiveuiinnnnnnnn, Eleven prints from negatives ijllustrating instruments used by the
: . Coast and Geodetic Survey.
4  J. C. O'Connor, counselor-at-law, New York........... Tracings of topography and hydrography from Long Island to Raineys
Pond, Virginia,
5 - Lieut. Col. W. H. H. Benyaurd, U. $. E,, St. Augus- [ Geographical positions and descriptions of trigonometrical stations in
i tine, Fla. the vicinity of Lake Worth, Fla.
7 Lieut. Col. W, H. H. Benyaurd, U. S. E., St. Augus- [ Geographical positions and descriptions of 32 trigonowmetrical stations
' tine, Fla. ) in the vicinity of Biscayne Bay, Florida.
7 Col. P. €. Hains, U. 8. Fioiiviniernianeninnes sevenenns Two papers on magnetism and declination, and information as to the
annual change of declination at Baltimore, Md.
7 Lieut. Col. W. H. H. Benyaurd, U. $. E., St. Augus- | Three tracings of topography and hydrography in the vicinity of
; tine, Fla. Lake Worth, Fla,, fron original sheets.
9, W. F. Wilcox, Ithaca, N. Y...l........... PR RPN Remarks on the proper methods of measuring areas on maps.
10 Col. G. 8. Gillespie, U. 8. E «vvveviinenainnniaininness Results of leveling up the Hudson River from Dobbs Ferry to Green.
; bush, and Appendix No. 14 of 1887.
11 . Lieat. Col. W.H. H. Benyaurd. U. 8. K., 8t. Augustine, | Description of 3 bench marks at Lake Worth, Miami River, and Cape
|! Fla. Florida, Florida.
12 | W. A. Gathright, Dabneys, Louisa County,Va.......... Times of high and low water at various points on the York River,
’ Virginia.
12 J. 1. Feller, Mount Olive, Va . ....oiviievenvnnnnennnn. Magnetic declination and its annual change at Washington, D.C.; also
. 2 pamphlets on terrestrial magnetism,
14 Capt. P. H. Cooper, U. S. N,, Superintendent of Naval | Tracing of part of the original topographical shect showing the resur-
E Academy, Annaoplis, Md, vey of the Naval Academy Grounds.
17 = W. L. Moore, Chief of Weather Bureau, Washington, | Geographical position and elevation above mean sea level of Pueblo,
D.C. Colo.
20 - 'Waldron Bates, counselor-at-law, Boston, Mass ........ Eight blue prints from tracings of original topographical sheets of
Mount Desert Island, Maiune.
24 0O,S. Wilson, Buffalo, N. Y. ot iiiiiiiiiiiianiiininnene. Information relative to elevations at Buffalo, N. Y,
24 ¥. Howell,C. E., New Brunswick, N. J.....coooievennns Information relative to isogonic charts; secular magnetic variation at
: New Brunswick and Jamesburg, N. J.; Appendix No. 7 of Report for
II R 1888,
25 , D. J.Howell, Washington, D.C .....o.ooiviiiiannnian, Elevation of bench mark near Takoma Park, D.C.
25 " Lieut.I.W.V.Kennon, U.S. 4., Washington, D.C...... Example of method of adjustment of a geometrical figure,
25 J. H. Goulding, Wilmington, Vt Geographical position and elevation of trigonometrical station on
i Mount Haystack, Vermont, and bearings to surrounding mountains,
26 W, G. Yetter, surveyor and civil engineer, Catawissa, | Copies of magnetic reports of declination and seciar change at Cat-
Pa. awissa, Pa. D
26  John Jameson, Hotel Hanover, Philadelphia, Pa . ....| Information concerning currents in the Delaware River at and above
Philadelphia, Pa. .
27 L. E. Cooley, Chicago, Il ..........c....oo i, Elevation of 24 bench marks between Albany, N. Y., and New York
. City.
28 George S, Wheeler, Bureauof Surveys, Philadelphia, a | Descriptions of the various bench marks at Philadelphia, Pa.
29 L. E. Cooley, Chicago, Il1......o.oiivuiuiniiviannnnn... Description of 9 bench marks on the Champlain Canal, N, Y.
30 C. 8. Noyes, attorney-at-law, New York ............... Tracing of topography of Rockaway Beach from original sheets of
1855-56.
Apr. 3 ! Leventritt & Nathan, attorneys and counselors-at-law, | Height of the sea at unoon on Aug. 29, 1892, at Sandy Hook, N. J., and
[ New York. . Bath Beach, Loung Island.
71 J. W. Sackett, Miama, Fla.........oovieviiieninnnnnnn.. Descriptions of bench marks at Cape Florida, Florida.
7| J. W. Morrison, Boston, Mass ..........o.oiviininnan. Relative accuracy of certain trigonometrical stations in the vicinity of
Boston, Mass.
7 | Secretary of the Smithsonian Institution, Washing- | Geographical position of the Astrophysical Observatory in the Smith-
ton, D. C. sonian Grounds. .
Rear-Admiral J. R. Selfridge, U.S. N ................. Magnetic dip at Philadelphia in the year 189s.
U. S. Geological Survey, Washington, D.C............. Elevations above sea level of the Gulf of Mexico of 2 bench marks at
Fort Swmith, Ark. :
10 | U. §. Navy Department, Washington, D, C. ........... Geographical positions, descriptions, and triangle side computations
of 27 trigonometrical stations on Santa Barbara Channel, California.
13 | Mark Minto, Good Hope, D.C.....c.covvivnnnnnnns .| Table of magnetic declinations at Suitland, Md., between the years
1792 and 1896.
13 | F. M. Shields, Coopwood, MisS...........cevvnvinnua... Magnetic declination at Coopwood in 1833 and at the present time
,annual magnetic change in 1896,
14 | Lieut. Col. W. H. H. Benyaurd, U. S. E., St. Augustine, | Tracing of the hydrography and topography of Key Biscayne and
. Fla. vicinity, Florida, from original sheets.
14 | Prof. J. B. Woodworth, Harvard University, Cam- | Photographic copy of topographical sheet of Gay Head, Marthas Vine
bridge, Mass. yard, Mass.




REPORT FOR 1896—PART 1.

75

Information furnished to Departments of the Government in reply to special requests,etc.—Continued.

Date. l Name. Data furnished.
| .
1896.
Aprilis | Lieut. Col. A. M. Damrell, G.S. E., Portland, Me. ...... Photographic copy of hydrography of Townsend Gut, Maine, from
! original sheet ; copy of chart No. 315A.
16 | J. P. Hall, New York Tribune office, New York........ Preseut magnetic bearing of an old line run by compass in 1846, in
Schuyler County, N. V.,
17 1 G. M, Donham, publisher of Maine State Yearbook, | Predicted times of high and low water for Portland, Me., for the
| Portland, Me. months of January, February, March, and April, 1897.
18 P.H.Grinter, mayor of Independence, Mo ............. Descriptions of the bench marks at Little Blue and Summit, Jackson
! County, Mo., and their elevations above mean level of the Gulf of
' Mexico.
20 | Maj. J. H. Willard, U. S. E,, Little Rock, Ark............ Descriptions of bench marks on the line from Little Rock to Fort
Smith, Ark., and their elevations above mmean level of the Gulf of
, Mexico.
20 - Chas. A. Metcalf, Salem, Mass ..oovvuviientiivirrniannes Descriptions of bench marks on Salemm Neck, Massachusetts, with ref-
; erence to plane of mean low water.
20 = H.]J. Ritchie, president $t.Augustine and South Beach | Information in regard to the tidal differences for St. Augustine given
R.R., St. Augustine, Fla, in the Tide Tables for 18g6.
21 | A. $. Parsons, treasurer Cambridgeport Diary Co., | Predictions of tides at San Diego, Cal.; Port Townsend, Wash,; Sitka,
Cambridgeport, Mass, Alaska; Astoria, Oreg., and San Francisco, Cal., for the year 1897.
23 | W. W, Austin, Dublin, Ind ..o Approximate geographical position of Johnstown, Cambria County, Pa.
24 | Maj. W. H. Hener, U.S. E...ovviiiiiiiiieniiniinanines Results of spirit leveling between Pittsburg and Marietta, and descrip-
tions of bench marks along the route.
24 | A. M, Ford, Salem, N. J ...oiiiiiiiiiiiiiiin i, Explanation of method of deducing mean lunatidalintervals from the
* harmonic constants.
271 Maj. J. B. Quinne, U. S. E...coviviiiiiiiiinieniineen. Geographical positions and descriptions of g trigonometrical stations
! in the vicinity of Sabine Pass, Texas and Louisiana.
27 | L. B. Hamilton, C. E,, Torrington, Conn............ ...} Information concerning the magnetic declinationanditsatnual change
‘ ’ at Torrington, Conn.
28 U. S. Geological Survey, Washington, D.C............ Geographical position and description of the agtronomical station at
i Spokane Falls, Wash.
28 | W. L. Barnes, Charlestown, Ind.......c.ccovevevnnnnn.. Information respecting magnetic observations at Charlestown, Ind.,
. and the annual change of declination; also 3 mngnei pamphlets.
May 4 | District Commissioners’ Office, Washington, D. C..... Description of a bench mark near Fort Reno, D. C., and its elevation
above mean sea level,
4 | C. E. Chandler, C. K., Norwich, Conn.................. Table of secular changes of magnetic declination at New ILondon,
Conn. ; also Appendices Nos. 7 of 1888 and 11 of 1839,
4 | Geo. W. Stadley & Co., Boston, Mass .................. Photographic copy of topography of Little Nahant, Massachusetts,
from original sheet of the latest survey.
5 | R.De Loss, Little Rock, ArK....ocoiiiiiiraniiiiiiiiinn, Magnetic declination and annual change at Little Rock, Ark.
5 | Commissionersof Massachusetts State Survey, Boston, | Descriptions of 10 triangulation stations in Rhode Island, Conmnecticut,
Mass. New Hampshire, and Massachusetts.
9 | U.S.Geological Survey, Washington, D.C.............. Geographical positions and descriptions of Hamilton and Mount Specu.
lator trigonometrical stations, New York.
9 | Prof. Geo. Davidson, San Francisco, Cal................ Photographic copy of part of the original topographical sheet covering
Monterey, Cal,, and showing the location of batteries,
11 | W.B. Getchell, city engineer, Augusta,Me............. Information and data in regard to bench marks on the Kennebec
River, Maine,
11 | Scofield & Starr, Bridgeport, Conn . Appendix No.8 of Report for 1888,
11 | John Cruch,Campton, Ky «..ocvvvniiiiiiiiiiiiin i, Appendices Nos. 7 of 1888 and 11 of 1889.
13 | U.S. Geological Survey, Washington, D.C.............. Descriptions of zand elevations of 6 stations in West Virginia.
14 | U.S. Geological Survey, Washington, D.C......... Geographical position and description of Mount Anthony, Vermont.
15 | J. D. Mocquot, Paducall, Ky ooovviiiviiiiniieeinnan, Mean solar local time for Paducah when standard time is 2 p.m.
15 | Hon, Geo. W. McBride, U.S.Senate..............co...0 Tracing of hydrography of Commencement Bay, Washington, {rom
original sheet of 1892
16 | J. B.Leonard, Sevenmile Ford, Va.............coooiut Table of magneticdeclination between the years 1790 and 1900; example
illustrating its use; 2 magnetic paniphlets.
19 | U.S.Geological Survey, Washington, D.C.............. Geographical positions of 13 trigonometrical stations in the vicinity of
the St. Albans base, West Virginia.
19 | Prof, Geo. Davidson, Sun Francisco, Cal................ Geographical positions and descriptions of 3 stations in Monterey Har:
bor, California.
19 | U.8. Geological Survey, Washington, D.C.............. | Descriptions of bench marks in Coos Bay, Oregon.
21 Berlin H, Wright, Penn Yan,N.Y.....coovviiiinennnnn, i Information in regard to tidal data for stations in the Gulf of Mexico.
21 | Massachusetts State Survey, Boston, Mass............ .l Descriptions of trigonometrical stations Faunce and Russell in New
Bedford, Mass.
23 | Capt. 0. M.Carter, U.S. E., Savannah, Ga.......... .....| Blue prints of hydregraphy of Savannah River from head of Elba Island

to the sea, from original sheets of 187s.
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1896.
May 23 | W.F. Wilcox, Ithaca, N. Y..c.ooviiiiiiiiiiiennineinn. Information as to the proper manner of measuringthe area of a country
from its maps.
27 | U. S, Geological Survey, Washington, D.C............. Description and elevation of a bench mark at Greenbush, N, Y.
28 | U. S, Geological Survey, Washington, D. C.............] Geographical positions and descriptions of trigonometrical stations
' Apple, Jennings, Durens, Hall, and Seay, in Tennessee.
28 1 Capt. O, M. Carter, U, S. K., Savannah,Ga............. Statement in regard to tidal data at Fort Pulaski and Savannah, Ga.
29 | J. H. Young, Philadelphia, Pa.........c.ooovviiiuuane. Nigrocene prints of 2 original topographic sheets showing the Philadel-
phia water front.
29 [ U. §: Geological Survey, Washington, D.C............. Geographical positions of 31 trigonometrical stations on the Columbia
. River, Washington and Oregon.
29 i T. M. Belk, Dixie, S. C....ooovvivveniinnnnn et Table of changes of magnetic declination between the years 1750 and
1900, applicable to the region of northwestern South Caroling; also 2
¢ pamphlets on terrestrial magnetism.
June 11 W, A, Dodsworth, New York . ................. PN Copy of advance proofs of tide tables for 1897 for Governors Island, New
York, and Sandy Hook, N. J.
1 | H. F.Gunnison, Brooklyn Daily Eagle, Brooklyn, N, Y.| Copy of advance proofs of tide tables for 1897 for Governors Island, New
York; Sandy Hook, N. J.; New London, Conn., and Willets Point,
N. Y. ; also data for constructing a tide table for Oyster Bay and Green-
port, N. Y.
2 | Capt. O. M. Carter, U. S. E., Savannah, Ga............ Duplicate of 3 volumes of tidal observations at Savannah and Fort
Puluski, Ga., in 1851-52.
2 | Prof. J. E. Davies, University of Wisconsin, Madison, | Geographical positions and distances of § trigonometrical stations in
Wis, the vicinity of Madison, Wis.
2| C. A. Campbell & Co., Boston Mass.......ovevunennnnn. Copy of part of the hydrographic sheet of New Bedford Harbor,
enlarged to scale of 1-2 500.
3 | Bogart & Sperry, New Haven, Conn.. Bromide print of part of the topographical sheet of New Haven, Conn.
3 W. L. Barnes, Charlestown, Ind...................o0ou0 Geographical position of ILouisville, Ky., and Appendices Nos. 8 of
i ) 1881 and 1 of 1891,
§ ! R. Keith, Philadelphia, Pa Copy of advance proofs of tide tables for 1Rg7.
8 i C. A. Marye, Richmond, Va Projection covering Pungoteague Beach, Virginia, for locating oyster
; beds.
11 ¢ Prof. Geo. Davidson, $an Francisco, Cal............... Magnetic declination at Mount Conness, and its antual change; also
' approximate value of the declination at Mount Whitney.
12 . U. 8. Geological Survey, Waslfington, D. C............ Geographical positions and descriptions of trigonometrical stations
: Deseret, Ibepah, Ogden Peak, Mount Nebo, and Scipio.
15 U. 8. Geological Survey, Washington, D. C............ Geographical positions and descriptions of 2 trigonometrical stations
: in Alabama and Georgia.
15 Thos. H. Kane, New YOorK.......ooviiiinnennnnnna.. Information in regard to spirit leveling and magnetic declination ; 8
[ appendices.
15 ;| E. R. Sharwood, Philadelphia, Pa.........c.oounl... ‘Tide tables for the port of Philadelphiaand Delaware Bay and River,
17 | W. S, Harstman, Nautical Almanac Office, U. S. Naval | Copy of advance proofs of the tide tables for the Pacific Coast for the
Observatory, Washington, D. C. year 1857.
17 ¢ Kiggins and Tooker Co., New York.....c...eeuiuuan. Copy of advance proofs of tide tables for 1897 for San Francisco, Cal. ;
San Diego, Cal.; Astoria, Oreg., and Port Townsend, Wash,
17 | W. Bates, Boston, Mass................. e P Magnetic declination for 2 places in the vicinity of Mount Desert
Island, Maine.
18 | J. A, Bullock, Bullock, Granville County, N. C........{ Table of magnetic declinations for Granville County, N. C., and adja-
i ) cent region, between the years 1750 and 1900; also present rate of
j annual change, and the declination change since 1780.
18 | Dr. Max DoerfRing, editor New York Herald, New,| Copy of advance proofs of 1897 tide tables for Governors Island, New
York. York, and Sandy Hook, N. J.
18 | A. S. Parsons, treasurer Cambridgeport Diagy Co., | Copy of advance proofs of 1897 tide tables for stations on the Pacific
Cambridgeport, Mass. Coast.
19 | Bogart & Sperry, New Haven, Conn........oovuvvunnn. ‘Tracings of parts of original topographical sheets Nos. 76 and 1296 of
New Haven, Conn.
23 | Lieut, G, P. Howell, U. §. K., Fort Washington ....... Bromide print of part of original topographical sheet of the vicinity of
Sheridans Point.
W. S. Harshman, Nautical Almanac Office, Washing- | Copy of advance proofs of 18g7 tide tables for Honolulu, Hawaiian
ton, D. C. Islands,
T.S. & J. D. Negus, New YOrk .....evvvvvuninnnninnnn, Copy of advance proofs of 1897 tide tables for Governors Island, New
York, and Sandy Hook, N, J.
30 | Maj. W. R. Livermore, engineer Second light-house | Geographical positions of 3 light-houses in Buzzards Bay, Massachu-

district, Boston, Mass.

setts; distance and azimuth between Clark and Palmer lights, Massa-
chusetts,




REPORT FOR 1895—PART 1. REPORT OF ASSISTANT IN CHARGE OF OFFICE. 77

OFFICE REPORT NO. 1—1895.

REPORT OF THE ASSISTANT IN CHARGE OF THE OIFFICE FOR THE TISCAL
YEAR ENDING JUNE 30, 1896.

UNITED STATES COAST AND GEODETIO SURVEY OFFICE,
Washington, D. C., June 30, 1896.

SIR: I beg leave to submit herewith the annual reports of the chiefs of the divisions of tlus
Office, which was placed under my charge at the beginning of the fiscal year.

Mr. E. D. Preston was Acting Assistant in Charge from the middle of September to the end
of October, during my absence in Xurope while attending the meetings of the International Geo-
detic Association as United States delegate by appointment of the President.

The computing division has been continued under the able direction of Assistant C. A. Schott.
I beg leave to call especial attention to the fact that the computations relating to the transconti-
nental arc have been advanced as far as practicable. Among the numerous reports submitted is
a new discussion of the secular variation of the magnetic force in the United States and adjacent
parts which has appeared as Appendix No. 1 of the Annual Report for 1895, He also completed
the collection of observed magnetic declinations with a view to publishing a new isogonic chart
for the epoclh January 1900,

The tidal division was under the charge of Mr. L. P. Shidy until the middle of July when
Assistant E. B. Latham was put in charge. The latter wasrelieved in I'ebruary and was succeeded
by Assistant H. L. Marindin who had charge from March 5 to the end of the fiscal year.

I Leg leave to refer to the report of Mr. Marindin for the details of the highly important work
accomplished in this division through the zealous labors of its members. Great attention has been
paid to perfecting the tide tables, which in their present form reflect credit, not ouly on the labors
of this Office, but, owing to their general usefulness to mariners engaged in the world’s commerce,
on the country at large. The tidal division acknowledges its indebteduness to the Corps of
Engineers, United States Army, for their cooperation in securing tidal data, and also to foreign
tidal offices.

The drawing and engraving division was under the efficient direction of Assistant W, W,
Duffield during the whole of the fiscal year. The consolidation of the two divisions nuder one
head has relieved the Assistant in Charge of the Office of the necessity of coordivating the
labors of two separate divisions, and has therefore simplified the Office routine. Attention is
called to the unusually large output of charts.

The chart division has remained under the systematic and energetic administration of
Assistant Gershom Bradford, who has, iu addition to the regular duties of his office, made many
valuable suggestions to the chart board in preparing schemes for the publication of charts.

The instrument division has been under the charge of Assistant J. F. Pratt. The construction
of the Reedy Island tidal indicator, provided for by act of Congress, was intrusted to Mr. Pratt,
who not only personally directed its construction but its erection on the site selected for it. He
also designed and superintended the construction of a photographic enlarging apparatus.

The miscellaneous division was under the charge of Mr. W, P. Ramsey. In addition to the
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duties previously performed in this division the additional one of keeping all the accounts relating
to Office expenses and of making the purchases was transferred to it at the beginning of the
fiscal year.

The division of library aund archives has been under the direction of Mr. H. Sidney King, who
makes various recommendations in regard to work to be done in the division under his charge.

The reports without exception commend the services of the employees, and in this connection
I beg leave to advert to the faithful services rendered by Mr. A. B. Simons, clerk to the Assistant
in Charge, Mr. E. B. Wills, Miss Sophie Hein, aud Miss Kate Lawn, who have served in the imme-
diate office of the Assistant in Charge.

Assistants W, C. Hodgkins and E. B. Latham reported to me for special duty during the year.
The former was engaged in special examinations relating to the Alaska Boundary and the latter
in extending to 1896 the bibliography of the Survey as given in Appendix No. 11, Report for 1891.

Yours, very respectfully, ) H
0. H. TITTMANN,

Assistant in Charge of the Office.
Gen. W, W. DUFFIELD,
Superintendent U, 8. Coast and Geodetic Survey.

REPORT OF THE COMPUTING DIVISION, COAST AND GEODETIC SURVEY OFFICE,
' FOR THE FISCAL YEAR ENDING JUNE 30, 1896.

CoMPUTING DIVISION, June 30, 189¢.

SIr: In conformity with the regulations ot the Survey, I have the honor to submit herewith
the annunal report of the work done in the computing division of the Office during the fiscal year
ending June 30, 1896.

The charge of the division has remained with the undersigned, the number of computers is
the same as in the past year, and the computing division received temporary assistance during
part of the year as follows:

The services of J, Pawling were dispensed with September 30, 1895, . W. Clay taking the
place vacated by him on October 22, 1895; J. B. Boutelle reported for duty in the division Sep-
tember 12, 1895, and remained to the close of the fiscal year; D. Hurley was attached to the
division up to February 4, 1896. The following members of the field force were temporarily
engaged in the division: E. B. Latham on five days in July, 1895; H. G. Ogden throughout the
year; H. P. Ritter seven days in August, 1895, and between October 14, 1895, and March 2, 1896;
H. C. Denson between November 8 and December 30, 1893, and from May G to June 16, 1896;
F. D. Granger between January 24 and April 10, 1896; and I, Winston between May 1 and June
10, 1896. There was also temporarily attached to the division B. A. Lynch between October 2
and 26, 1895.

The duties devolved upon me as chief of the division include the direction of the work and
distributing the same among the computers according to their special qualifications, and the timing
of it to secure cooperation; also the examination and reporting of the results and the preparation
of data or information required by official correspondence and relating to this division, also the
supplying the charts with notes respecting names of observers and magnetic data. These daties
were promptly attended to, and time was found to collect and tabulate the results of gravity
researches from pendulum observations made by the Survey during the interval 1873-1895 for-
transmission to the International Geodetic Association in response to a call made; also to prepare
for the same association a colored map showing the state of the work of triangulation in the United
States up to date. I have also submitted the manuseript of a new discussion of the secular varia-
tion of the magnetic force in the United States and adjacent parts, forming Appendix No. 1in the
Annual Report for 1895, and completed the collection of observed magnetic declinations with a
view of publishing a new isogonic chart for the epoch January, 1900. I have also made the fol-
lowing computations: Theazimuth observed at Camp Davidson, Alaska, 1891; the longitude of the
same camp from observations of occultations and an eclipse; the length of the secondary base line
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at Tavaputs, Colorado, 1891; the time and latitude observations made by J. E. McGrath at
McQuestens Post, and upon the Forty Mile Creek, Alaska, 1890-91. I have advanced the com-
parison of the astronomic and geodetic latitudes and azimuths of the transcontinental triangula-
tion, and introduced, the correction for variation in latitude in conformity with Dr. Chandler’s
researches, applying the same to observations made between 1889 and 1895, for which period the
data are tolerably certain. Among reports made, the following may deserve special mention: On
the geodetic position of Camp Davidson, Alaska, and the intersections of the international
boundary of the Yukon River and the Forty Mile Creek in this vicinity; on the chronometric
difference of longitude between Seattle, Wash., and Port Simpson, British Columbia, and between
Port Simpson and Lion Point, Portland Channel (or canal), British Columbia, and on the results
of the survey of this channel.

A condensed specification of the work done by each computer during the fiscal year is here-
with presented. It is made up from the daily and monthly reports submitted during the year.

- Edward H. Courtenay was engaged in the computations and adjustments of the following
triangulations: Yukon River, Alaska, 1889-1891; Chilkat, Chilkoot, and Taiya inlets and rivers,
Alaska, 1894; Port Simpson to Mary Island, Alaska, 1895; Portland Channel (or,Canal), Alaska,
1888 and 1895; coast of Louisiana and Texas, 1848-90. He also attended to a number of mis-
cellaneous geodetic computations, supplied data required for field parties, had charge of the geo-
graphical registers and of the registers of the duplicate astronomic, geodetic, and magnetic
records, and assisted in the preparation of the annual geodetic statistics of the Survey. He
supervised, in part, the work performed by the computers, C. Kummell, J. Pawling, and F. W,
Clay, and assisted others in the performance of their work,

Myrick H. Doolittle computed and adjusted the measures of horizontul directions at the fol-
lowing primary stations on the transcontinental triangulation: Waas, Utah, 1893; Tavaputs, 1891;
Mount Treasury, 1893-18905; Mount Elbert, 1894; Mount Ouray, 1894; Bison, 1894; Plateau,
1894-95; DP’ikes Peak, 1895; and Uncompahgre, 1895, Colorado. He also computed and adjusted
the main triangulation in western Kansas and eastern Colorado, between' La Crosse, Hays, and
Arapahoe, and between Arapahoe and Pikes Peak; part of the work involved the solution of
41 normal equations; computed and adjusted the primary triangulation between Mount Ellen,
Utah, and Pikes Peak, Colorado; computed the secondary positions within the same regions
between Mount Ellen and Pikes Peak, 1891-1895; adjusted the auxiliary triangulations about
Tavaputs, Colorado, 1891, and about Grand Junction, Colo., 1895; computed some secondary
positions in Utah, 1889-1892, and commenced the tabulation of resulting vertical angles in Cali-
fornia as part of the work of the transcountinental triangulation.

Charles . Kumnmell computed apparent places of stars for latitude work, prepared abstracts
of horizontal angles, and computed geographic positions of stations of the Portland Canal, Alaska,
and of recent triangulation on Long Island, New York. He was also engaged on miscellaneous
geodetic computations and revisions and in solving normal equations connected with figure
adjustments of secondary triangulation.

John B. Boutelle, since September 12, 1895, was principally engaged in attending to the geo-
graphical registers and to the miscellaneous clerical work of the division, copying reports on the
results of field work and manuscript for the Superintendent’s Annual Report, preparing descrip-
tious of stations and other miscellaneous information for use in the field work of the Survey and
by other parties. He also computed the adjustment and computation of the triangulation of Con-
necticut River, 1891; the triangulation in connection with the speed-trial course, Long Island
Sound, 1894; the triangulation about Nantucket, 1893-94; also the Delaware River, 1891, and the
triangulation of the Hudson River, vicinity of Poughkeepsie, of 1854, 1857, 1858, and 1895. He
also attended to various miscellaneous computations and revisions.

Daniel L. Hazard computed the following telegraphic differences of longitudes: Yuma, Ariz.,
and San Diego, Cal.; Yuma and Los Angeles, Cal.; Yuma and Nogales, Ariz.; Nogales and El Paso,
Tex., all in 1892, Tl Paso and Little Rock, Ark., in 1893; San Francisco, Cal., and Iugene, Oreg.,
in 1894; Needles, Cal., and Santa Fe, N. Mex., in 1895; El Paso and Santa Fe in 1895; computed
transits and moon culminations for longitude of Camp Davidson, 1889-1891; astronomic observa-
tions on Forty Mile Creek; the traverse line of the Yukon River between Camp Davidson and
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MeQuesten’s Post, and the traverse line of the Forty Mile Creek up to the boundary line, Alaska;
the chronometric difference of longitude between Seattle, Wash., and Port Simpson, British
Columbia, and between Port Simpson and Lion Point, British Columbia, and between Port Simp-
son apd Mary Island; and the latitude of Camp Davidson. He also computed the azimuths at
Port Simpson, 1895; and two azimuths on the California and Nevada oblique boundary line of
1804-95; and the maguetic observations of 1895 and part of 1896 observed by Smnith, Baylor,
Buchanan, and other observers. Mr, Hazard also assisted me in bringing up the magnetic obser-
vations of the country from their latest date to the epoch 1900, and computed the following
astronomic azimuths: Mount Nebo, 1887; Ogden Peak, 1888, in Utab; Pilot Peak, 1889, in Nevada;
Ibepal, 1389; Wasatch, 1890; Patmos Head, 1890; Ogden Station, 1891; Waddoup, 1892; Promon-
tory, 1892; Deseret, 1892; Antelope, 1892, in Utah; Mount Ellen, 1891; Tavaputs, 1801; Mount
Waas, 1893, Mount Ouray, 1894, Mount Treasury, 1893, Gunnison, 1893, Pikes Peak, 1895, Grand
Junction, 1895, in Colorado; Russell Southeast Base, Kansas, 1893; and Salt Lake City, Utah,
1893. He also assisted in proof reading for Annual Report. I again desire to call attention to
the great amount of work performed by this computer. '

’ Harry F. Flynn was principally engaged in astronomic latitude computations. The locations
were as follows: Lion Point and Fort Simpson, British Columbia, 1895; Mary Island, Alaska,
1895; Cape May, N. J., 1891; Carson City, Nev., 1893; Adams, Kans., 1883; Mount Waas, 1893;
Deseret, 1892; Waddoup, 1892; Promontory, 1892, all in Utah; Gunnison, 1893; Grand Junction,
1886; Mount Treasury, 1893, and Mount Quray, 1894, all in Colorado. He revised and tabulated
the 1esults of spirit leveling in the vicinity of Kansas City and certain localities in New York and
iu Missouri, computed the traverse line of the Forty Mile Creek, Alaska, read proof of part of the
Annual Report of the Superintendent, made miscellaneous ma,gnetic computations, and prepared
all mean places of stars for latitude work.

Liliap Pike assisted in the computations for 1at1tudes, prepariug apparent places of stars and
computing the micrometric values; computed geographical positions and beights on the Stikene
River, Alaska, 1893; reduced spirit levels in the vicinity of Kansas City, Mo., 1891; attended to
miscellaneous computations and to the preparation of magnetic tables needed for the reduction of
the declinations to the epoch 1900.

Jesse Paw]ing computed the tertiary triangulation on the Hudson River of Assistant
J. W. Donn in 1894, attended to miscellaneous revisions and geodetic work, and assisted in the
computations of the tidal division.

Francis W. Clay was engaged in the computations of the triangulation about Mary Island,
Alaska, 1895; revised abstracts of bhorizontal directions; computed geographic positions on the
Yukon River, Alaska, near the boundary; revised geodetic levels and prepared route diagram;
assisted in the preparation of magnetic charts and in plotting positions of magnetic stations and
performing various miscellaneous duties of computation, revision, and duplication.

Daniel Hurley attended to clerical duties, principally to the copying of descriptions of stations
for field parties.

The following members of the field or other parties were temporarily engaged in the computing
division:

Herbert G. Ogden was engaged in the computations of spirit levels in Missouri and Kansas;
computed the triangulation of Yukon River, vicinity of Camp Davidson, Alaska, 1889-1891; cow-
puted apparent places of stars for latitudes; computed and adjusted the triangulation of Possession
Sound, Washington, 1884-85; deduced the length of the 30-mile trial-speed couvse, Santa Barbara
Chaunel 1896; and attended to some miscellaneous geodetic work,

Homer P. thter asgisted in the computation of the triangulation of Yukon River near the
boundary, 1890-91; computed the line of spirit levels, New York to Albany, 1894; computed
geographic positions of the Chilkat and Chilkoot inlets and rivers, Alaska, 1894; aund attended to
miscellaneons matters.

Buford A. Lynch was engaged in preparing duplicates of descriptious of stations and other
miscellaneous matter.

Hugh C. Denson wus engaged in the reduction of the line of spirit levelings between Rich-
mond and Washington, D. C.
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Frank D. Granger was engaged in the solution of equations and in computations of geograph-
ical positions.
Isaac Winston was engaged in preparing results of spirit leveling for publication.

Yours, respectfully, o i s
HAS. A. SCHOTT,

Asgistant in Charge of Computing Division.
Mr. O. H. TITTMANN,
Assistant in Charge of Uffice.

REPORT OF THE TIDAL DIVISION, OOAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 1896.

TipAL DIVISION, June 30, 1896.

S1R: I have the honor to submit the following report of the tidal division for the fiscal year
ending June 30, 1896: ~

The Tide Tables for 1896 were read aund revised in proof. The corresponding volume for 1897,
which is similar in form to that of the preceding year, was prepared for publication, and all but 31
pages of it was read and revised in proof within the year. The predictions for 1897 have been
strengthened at a number of stations by extending the analysis of observations wherever practi-
cable, and several hundred new stations were added to the list of subordinate points. Full pre-
dictions were made for the first time for Willets Point, N, Y., where the tides have an average
range of more than 7 feet, and which, from its position at the entrance to the East River, seemed
a desirable addition. The full predictions for Marseilles, France, were discontinued because,
bhaving a tide of only about half a foot mean range, it was considered of no practical importance to
navigation. The predictions for Savannah Entrance, Georgia, which were formerly given for Fort
Pulasgki, are now given for Tybee Island Light, because we have better observations there. The
predictions for San Francisco, Cal., which were formerly given for North Beach, are now given for
Fort Point, in the Golden Gate, as being nearer the bar, and because our tidal observations were
made there. The table of sunrise and sunset has been extended so as to contain 81 degrees instead
of 63 degrees of latitude in each hemisphere, and the times of rising and setting are given for
every fifth instead of every seventh day.

The work of preparing the tide tables for 1898 was taken up as soon as the tables for 1897
were out of the way, and predictions have'been made for 28 stations.

Harmonic analyses have been made from a year each of hourly ordinates at Willets Point,
N. Y.; Biloxi, Miss.; Port Eads, La.; Mazatlan, Mexico; Sheerness, England, and Cape Town,
Africa, At Baltimore, Md., a year of high and low waters has been analyzed. For St. Johns,
Newfoundland; Vera Cruz, Mexico, and St. Michael, Alaska, short series of hourly ordinates were
reduced. The total work done on the harmonic analyses during the year is the equivalent of the
complete analysis of about eight years of continuous records.

The nonharmonie reductions completed during the year consist of 22 series, the equivalent of
about three years of continuous observations,

A table of the coeficients for correcting the uneliminated effect of one harmonic component
upon another has beeun computed for series of 16 different lengths, varying from about a month up
to one year. These coefficients will be of more especial use for short series, but will improve the
results from even a whole year of harmonic analysis.

The proof of sheets of Appendix No. 7, Report for 1894, constituting Part III of a Manual of
Tides, was read and revised. The preparation of Parts I and II of this Manual has been continued..
It is expected that these two parts will be completed in time to constitute an appendix to the
Report for 1896.

The location of all tidal stations, where a year or more of observations has been obtained, was
indicated upon a base chart by symbols denoting series of various lengths.

Tide notes have been prepared and furnished for 182 stations on 60 charts.

8. Doc. 356 6 :
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Requisitions from 16 field parties have been filled, requiring the description of 61 bench marks
and tidal data for 17 statious.

Tidal information has been called for by 535 persons not connected with the Survey, the response
to which required the preparation of 35 descriptions of bench marks, current tables for 6 stations,
and tidal data for 106 stations, together with technical letters explaining tidal phenomena.

An aggregate of about eight and one-half years of record from automatic tide gauges has
been received, examined, and registered. There were 111 original and 104 duplicate volumes of
tidal observations made by hydrographic parties with staft and box gauges received, examined,
and registered during the year. About two yearsof tabulated hourly heights of the sea, high and
low waters, temperature and density of the sea, and meteorological data were received.

Continuation of the tidal record at the automatic gauge station at Willets Point, Long Island,
N. Y.—The automatic tide gauge established July 1, 1891, at Willets Point, Long Island, N. Y.,
has been kept in successful operation by the kind supervision of officers of the Corps of Engineers,
U. 8. A, stationed at that point.

The record for March, 1896, was lost because of ice, and at the request of the officer in charge
the series was discontinued early in June, 1896, The observers were Lieuts. R. R. Raymond and
William H, Brown, U. S. A,

Automatic tide gauge and tide indicator maintained in operation at Fort Hamilton, The Narrows,
New York Harbor.—The automatic tide gange and tide indicator established in December, 1892,
and in May, 1893, on the wharf of Fort Hamilton, New York Harbor, by the permission of the
commanding officer of the fort, have been kept in successful operation during the fiscal year. The
gauge and indicator have been in charge of Mr. J. G. Spaulding throughout the year.

Automatic tide gauge and tide indicator established at Reedy Island Quarantine Station, Dela-
ware.—An automatic tide gange and tide indicator were established at Reedy Island Quarantine
Station, Delaware, in January, 1896, and continued in successful operation to the close of the
fiscal year.

The gauge and indicator are under the direction of Dr. A. H. Glennan, surgeon Marine-Hos-
pital Service, with Mr. Harry Hehl as observer. The tide indicator is similar to the one at The
Narrows, New York Harbor, described in Notice to Mariners, No. 177, for February, 1894.

Continuation of the tidal record at the automatic gauge station at Washington (navy-yard),
D. C.—A continuous record has been obtained for the fiscal year from the automatic tide gauge
established in July, 1891, at Washington (navy-yard), D. C. The gauge has been kept in
operation by members of the tldal division of the Office, Assistant Henry L. Marindin, chief of
the division.

Continuation of the tidal record at Fort Sumter, Charleston Harbor, South Carolina.—The auto-
matic tide gauge established in March, 1894, at Fort Sumter, Charleston Harbor, South Carolina,
has been kept in successful operation by the supervision of officers of the Corps of Engineers,
U. S. A., stationed at the fort.

The record is generally kept by the oﬁicer in charge until tabulated for use in the harbor
improvements, and then the original is sent to this Office to keep. During the fiscal year we have
received the record from March 17, 1894, to March 1, 1896.

Automatic tide gauge establzshed at Port Royal Naval Station, South Carolina.—An sutomatic
tide gauge was established at Port Royal Naval Station, South Carolina, in April 1896, by the
permission of the commanding officer of the station. The gauge has been in charge of Mr. B. W,
Weeks, who has kept it in successful operation to the close of the fiscal year.

Tidal observations from Port Eads, La.—~The Corps of Engineers, U. S. A., kindly loaned us
the record from their automatic tidal gauge at Port Eads, La., for the calendar year 1895, from
which we take tabulated hourly ordinates.

Automatic tide gauge cstablished at Brazos Santiago Light-House, Texas.—An automatic tide
gauge was established at Brazos Santiago Light-House, Texas, in March, 1896. This gauge was
located inside of a narrow and shallow passage leading to a large lagoon. The range of tide was
only about half a foot, so that the station was discontinued June 26, 1896, The gauge wds in
charge of Mr. Williain Anderson.

Continuation of the tidal record at the automatic gauge station at Sausalito, Cal.—The auto-
matic tide gauge station at Sausalito, Cal., which was begun in February, 1877, has been kept in
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successful operation during the fiscal year under the direction of Assistant A: F. Rodgers. The
observers were Mr. Ii. Gray and Mr. H. S. Ballard.

Automatic tide gauge at Honolulu, Hawaiiun Islands,.—Through the courtesy of the Hawaiian
Government Survey this Office has been furnished, during the fiscal year, with tracings from the
automatic tide gauge at Honolulu, Hawaiian Islands, from July 1, 1894, to March 31, 1896, making
a continuous record since June 16, 1891. Mr. Curtis J. Lyons has been in charge of the gauge.

Tidal observations from Yokeohama, Japan.—In response to our request for tidal observations
the Japanese Government has furmshed us with quarter-hourly readings from its automatlc tide
gauge at Yokohama for the calender year 1893.

Tidal and current observations from the Admiralty, London, England.—In reply to our request
the Admiralty sent us a copy of their tidal and current observations in Seymour Narrows, British
Columbia, made in 1894 and 1895,

Tidal observations from the Service Hydrographique de la Marine, Paris, France.—In reply to
our request the hydrographic office sent us harmonic constants for Brest and St. Servan, together
with hourly ordinates of the tide at Havre for the month of February, 1896.

Tidal and current observations registered and reductions made in the tidal division for the fiscal
year 1896,

Durin l
Hydrography. ju'xl;gt;g :;3)95. ﬁsclal egur J u;{g;‘g :396.
Automatic tide gauges established.................... 3 111
Automatic tide gauges discontinued .. 2 105
Parties doing txéal work exclusively a Lo
Parties doing tidal work in connection with hydro-
graphicwork ....................... e I3 foeenienenn
Staff and box gauges established. .. .. .. .. 78 2 430
Staff and box gauges discontinued cee 74 2 426
RECORDS.
Tidal and current observations, originals, volumes .... 5 198 111 5 309
‘T'idal and current observations, dupllcates volumes . 3 461 104 3 565
Aggregate years of record from automatic gauges...... 317 9 326
Tidal stations for which reductions have been made.. .. 1712 32 1744
Aggregate years of record reduced ................... 341 11 352

The following persons were employed in this division for the periods given:
Assistant E. B. Latham, July 18, 1895, to February 24, 1896.
Assistant H. L. Marindin, March 5, 1896, to June 30, 1896.
Mr. L. P. Shidy, the whole year.
Mr. 7. M. Little, the whole year.
‘Mr. R. A. Harris, the whole year.
Miss Alice G. Reville, the whole year.
Mrs. Virginia Harrison, the whole year.
Mr. D, S. Bliss, the whole year.
Miss Gertrude P. Harrison, July 1 to November 30, 1895.
Mr. F. C. Kendrick, July 1 to 31, 1895,
Mr. B. A. Lynch, August 1 to September 30, 1895.
Mr. Jesse Pawling, August 24 to 31, 1895.
Mr. John Dale, August 26 to 31, 1895.
Miss Sophie Hein, August 26 to 31, 1895.
Mr. Ernest Whitehead, January 18 to June 30, 1896,
Mr. Daniel Hurley, February 5 to June 30, 1896
Mr. James A. Dorsey, messenger, July 1, 1890, to April 21, 1896, and May 19 to 26, 1896.
The following aids were temporarily assigned to this division for the periods mentioned:
Mr. A. F. Zust, December 19, 1895, to June 30, 189G.
Mr. H. ©. Denson, December 19, 1895, to May 5, 1896.
In conclusion permit me to renew the recommendation of the report of the preceding year, that
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provision be made for at least two additional computers at 8900 per annum. We have a great
mass of accumulated tidal records which can not be used for the benefit of navigation unless the
working force of this division is increased.

It gives me pleasure to state that during the time I have been in charge of the division its
members have been industrious and zealous in the discharge of their duty.

Respectfully, yours,
, HENRY L. MARINDIN,

. Assistant in Charge of the Tidal Division.
Mr. O. H. TITTMANN, . ‘
Assistant in Charge of the Office.

REPORT OF THE DRAWING AND ENGRAVING DIVISION, COAST AND GEODETIC
SURVEY OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1396.

DRAWING AND ENGRAVING DIVISION, June 30, 1896.

Sir: I have the honor to submit the annual report of the drawing and engraving division for
the fiscal year ending June 30, 1896.
SECTION NO. 1.

DRAWING.

The changes in the personnel have been as follows:

Mr. W, R. Doores resigned his position as a draftsman November 22, 1893,

Mr. J. T. Watkins was appointed a draftsman, duly certified by the Civil Service Commission,
December 18, 1895, and was transferred to the Hydrographic Inspector’s office for duty February
1, 1896. .

Mr. C. V. Martin reported for duty as a draftsman on April 15, 1896, having been duly certified
by the Civil Service Commission. '

Otherwise the force is what it was in previous years.

Mr. A. Lindenkohl has been employed in collecting information, correcting and revising the
charts from recent surveys, constructing projections on copper plates, correcting progress sketches
for the Annual Report, and making chart showing isothermal lines of the Gulf of Mexico; Mr.
H. Lindenkohl in reductions and drawings for charts to be published by engraving or by photo-
lithography, and correcting progress sketcbes for the Annual Report; Mr. E. H. Fowler in redue-
tion of surveys for engraving or photolithographs, and in construction of projections for feld
parties, preparing schemes for the District Survey for engraving, and tracing of the Alaska boun-
dary for the photolithographer; Mr. E. J. Sommer in preparing atlas for the Alaska Boundary
Commission, constructing map of southeast Alaska, and on computation and adjustment of work
in southeast Alaska, and progress sketches for the Annual Report; Mr., D. M. Hildreth on draw-
ings for charts to be published by photolithography, making projections for field parties, compiling
topographical sheet of the Yukon River and Forty Mile Creek; Mr. C. H. Deetz on drawings for
charts to be published by photolithography. and bringing up to date the diagrams of the original
topographical sheets, correcting progress sketches for the Annual Report, replatting old hydrog-
raphy, and clerical work; Mr. E. P, Ellis on drawings of charts for photolithographing, tempera-
ture and specific gravity charts, Gulf of Mexico, and letter tracings; Mr. Paul Von Eriechsen in
inking original topographical sheets and sheets of the Alaska Boundary Atlas, temperature and
specific gravity charts, tracings of triangulation sketches, and measuring areas; Mr. W. R. Doores
on drawings of new charts for photolithograpbing, and making tracings for outside parties, and
lettering sheets of the Alaska Boundary Atlas. Mr. Doores resigned his position on November 22,
1895, and went to the War Department as a draftsman in the Engineer Service. Mr. C. Mahon on
clerical work. Mr. J. T. Watkins was emploved in making copies of progress sketches and
sketches for the Annual Report. Mr, C. V. Martin has been employed in making a tracing of the
northeastern water boundary and on diagrams of hydrographic sheets.
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During the year the following drawings have been commenced for engraving on plates or
Photolithographing, viz:

Chart No. Title. Scale,
246 | New edition Boston Harbor........c.oivniiiiiiiieniinnnnnnn 1-20 000
263 | Oyster River Point to Milford, Conn............. ... .o 1-10 000
259 | Madisonto Guilford........ ... ..o i e e 1-10 000
445 | Charleston and vicinity...........ooiiiiii i it 1-20 000
258 | Clinton Harbor and approaches ...............coiciiiiinnnan, 1-10 000

Atlas of the Alaska Boundary Commission, 13 sheets and index
diagram ......... . s 1~160 000
8214 | Saginaw and Security bays, Alaska.............. .. . oo 1-10 000
337 | Boston Harbor ...........oii i e 1-40 000
8074 | Harbors of Dixon Entrance and Clarence Strait .................. 1-20 000
257 | Cornfield Pointto Duck Island.............coooiiii e, 1-10 000
473 | San Carlos Bay and Caloosa River............oooivviiiinai., 1-40 000
6140 | Columbia River Entrance.............oceieerineniinnennnannnns 1-40 000
5705 Caspar AncChorage. .......o.oiiitineienriiiiieriiaiannennanns I-10 000
9375 | St. Michael Bay, Alaska.........oooiiiiiiiiiniii i, 1-20 000
5706 | Noyo Anchorage and approaches............c.cooiueiiiieee i, 1-10 000
490 | Pensacola ENrance ..........ouiuiiiiiit it iinenanniae, 1-30 000
8160 | Zarembo Island, Alaska ........coviiieii i it 1-80 000
6003 | Umpqua River, Oregoml. .. .... et irneeiniineienaenenaan, .. 1-20 000

5126 | Santa Barbara Island, California.

281 | Hudsom RIVET «.ouvonut ittt e e niaans I-40 000
8075 | Revillagegido Channel, Alaska .............. ... oo, 1-80 00O
Map of southeastern Alaska 1-800 000

During the year drawings have been completed for photolithographing or engraving as
follows:

Chart No, Title. | Chart No.l Title.
246 | Boston Harbor. ! 445 | Charleston Harbor and vicinity.
263 | Oyster Bay Point to Milford. | 473 | San Carlos Bay and Caloosa River.
259 | Madison to Guilford. 9375 | St. Michael Bay.
258 | Clinton Harbor and approaches. . 5705 | Caspar Anchorage and approaches.
257 | Cornfield Point to Duck Island. Map of southeastern Alaska.
6140 | Columbia River Entrance, 5706 | Noyo Anchorage and approaches.
8074 | Harbors of Dixon Entrance and Clar- || 5126 | Santa Barbara Island.
ence Strait. - 5971 | Coquille River Entrance, Orcgon.

Fourteen drawings were made for publication, illustrating the Annual Report.

Nine section maps of the District of Columbia have been verified for engraving,

Thirteen topographic and 29 hydrographic projections were constructed for field parties. A
large number of original plane-table sheets have been inked and prepared for registration. The
registration of the photolithograph work has been continued in this division for the fiscal year
ending June 30, 1896.

Thirteen new charts, 16 new editions, and 2 reprints were furnished during the year, making
an aggregate of 9 124 sheets, together with sheets Nos, 1 to 13, inclusive, and index diagram of
the Alaska Boundary Atlas, making 14 maps of 100 copies each, 1 400; also current chart of Hell
Gate, New York, 500 copies, and special proofs of base map and different triangulation sketches,
aggregating 320 copies, for distribution; making in all 11 344 prints furnished by photolithography
for the chart room.

The following information was furnished to outside parties:

July 16, 1895: Mr. Fox, attorney; three tracings from old maps of region of lLake Pontchar.
train, Louisiana. .

July 20, 1895: Mr. Edward C. Doyle, secretary of New York Tish, Game, and Forest Com-
mission; tracing of Jamaica Bay, with triangulation points.

July 26, 1895: Mr. Frederick D. Fish, Boston, Mass.; tracing of replatting of soundings of
Charles River by Lieuts. Davis and McBlair, 1847-1850.
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August 12, 1895: Mr. Theodore G. White, Columbia College, New York; nigrosene prints of
topographical sheets of Mount Desert Island, Maine.

August 19, 1895: United States Engineers, J. E. Turtle, assistant engineer, Warrenton, Fla.;
tracing of Pensmcola, water front from survey of 1894-95.

August 30, 1895: Mr. Laurence Bradford, assistant, State Board of Iealth, Boston, Mass.;
tracing of hlgh and low water line, Salem Harbor, Massachusetts,

September 10, 1895: Commander W. H. Whiting, U. S. N,, Pensacola, Fla.; tracing of Pensa-
cola Navy-Yard, from topographical sheets Nos. 1895 and 2189.

September 27 1895: Lieut. Col. John G. Rodgers, Fort Schuyler, N, Y.; tracmg of Throgs
Neck and vicinity, from topographical sheets Nos. 1515 and 1725,

September 30, 1895: Commander W. H. Whiting, U. 8. N,, Pensacola, Fla.; tracing of region
about Pensacola, l‘la from Bayou Grande to the Lagoon, from topograplncal sheets Nos, 2187
and 2189.

October 3,1895: E. P, Doyle, secretary of the New York Fish, Game, and Forest Commission,
New York Clty, projection covering Jamaica Bay, New York.

October 13, 1895: Charles Acton Ives, attorney at law, Newport, R. L.; tracing of part of
Conanicut Island, Rhode Island, from topographical sheet No. 1119.

October 22, 1890 Lieut. F. V. Abbot, United States Engineers, Charleston, S. C.; tracing of
selected hydrography and shore line of the Ashley, Cooper, and Wando rivers, South Ca.rolina.

November 8,1895: Sheldon Jackson, D. D., Bureau of Education; tracing showing the distri-
bution of reindeer in Alaska.

November 14, 1895: Surgeon-General R, D, Murray, United States Marine.-Hospital Service,
Key West, Fla.; tracing of Tortugas Harbor and tracings of the Gulf of Mexico and West Indies,
showing southern quarantine stations of the United States.

November 27, 1895: S. M. Landry, second lieutenant, United States Revenue-Cutter Service;
blue print of mouth of Brazos River, Texas, surveyed in 1891.

November 27, 1895: Samuel Barber, first lieutenant Signal Corps, chief signal office, San
Antonio, Tex.; blue print of a reconnaissance for primary triangulation along the Rio Grande,
from Eagle Pass, Tex., to the Gulf of Mexico, in 1894,

December 4, 1895: Gen. John B. Turchin, Random, Ill.; blue print of topographical sheet No.
926, Chattanooga and its approaches, surveyed in 1863.

December 12, 1895: W. J. Glasgow, second lieutenant First Cavalry, aid-de-camp, acting
enginecr officer, San Antonio, Tex.; blue print reconnaissance for primary triangulation along the
Rio Grande, from El Paso to the Gulf of Mexico, in 1894.

January 20, 1896: Richard Wainwright, licutenant commander United States Navy, Wash-
ington, D. C.; tracing of the vicinity of Government storehouse, Key West, Fla.; from hydro-
graphic sheet No, 1518, and sketch by hydrographic party in 1892,

February 1, 1896: Prof, George Davidson, San Francisco, Cal.; tracing of Mission Bay Rock
and vicinity, from hydrographic sheet No. 1883,

February 1, 1896 Mr. E.D. Fox, attorney at law, Washington, D. C.; three tracings showmg
successive changes in shore line of Aransas Pass, Tex., from 1853 to 1891.

February 12, 1896: J. E. Turtle, assistant engineer, United States engineer’s office, Warring-
ton, [la.; tmcing of shore line between Big Bayou and Bayou Chico, Florida, from topographical
sheets Nos. 1895 and 1894,

February 11, 1896: Josiah Pierce, jr., No. 1323 Massachusetts avenue, Washington, 1. C.;
tracing showing changes in shore line of Aransas Pass, Tex., 1851 to 1833.

February 14, 1896: Capt. P. H. Cooper, Superintendent Naval Academy; tracing of part of
sheet 1896, resurvey of the Naval Academy GGrounds.

February 14 and 25, 1896: R, W, Luttrell, civil engineer, Galveston, Tex.; tracing and blue
print of Galveston Bay, from Highland Bayou to Red Bluff.

February 20,1896: Prof. George Davidson, San Francisco, Cal.; blue print of topographical
sheet of Yukon Rwer and Forty Mile Creek, Alaska.

February 26, 1896: IHon Melville Bull, M. C.; extent of shore line of Rhode ITsland.

February 27, 1896: Maj. H. C. Ripley, Galveston, Tex.; tracing of Aransas Pass; from topo-
graphical sheet No, 823,
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February 27, 1896: Hon. W. A. Jones, M. C., Iirst district of Virginia; tracing of Fox Islands,
Chesapeake Bay, and computed area.

March 4, 1896: Mr, O. B. French, aid, Coast and Geodetic Survey, Washington, D. C.; eleven
prints from negatives, of instruments nsed by the Survey.

March 4, 1896: J. C. O'Conor, counselor at law, New York; tracing of topography and hydrog-
raphy from Long Island to Raineys Pond, Virginia.

March 7, 1896: Lieutenant-Colonel Benyaurd Corps of Engineers, St. Augustine, Fla.; three
tracings of topogl aphy and hydrography, vicinity of Lake Worth, IFla.

March 14,1896: Capt. P. H. Cooper, Superintendent Naval Academy; tracing of part of sheet
1896, resurvey of the Naval Academy Grounds.

March 20, 1896: Mr, Waldren Bates, counselor at law, Boston, Mass.; eight blue prints from
tracings of topographical sheet of Mount Desert Island, Maine,

March 30, 1896: Mr. C. S. Noyes, attorney at law, New York; tracing of Rockaway Beach,
from surveys in 1855-56.

April 14, 1896: Lieut. Col. W. H. H. Benyaurd, Corps of Engineers, St. Augustine, Fla.;
tracing of the hydrography and topography around Key Biseayne and vicinity, Florida, from the
original sheets.

April 3,1896: J. B. Woodworth, Harvard University, Cambridge, Mass.; photographic copy
of topogmphic sheet of Gay Head, Marthas Vineyard, Mass.

April 15, 1896: Lieut. Col. A. M. Damrell, Corps of Engineers, Portland, Me.; photographic
copy of hydrography of Townsend Gut, Maine; also copy of chart 315 (a).

May 4, 189G: George W, Stadley & Co., Bostou, Mass.; photographic copy of Little Nahant,
Massachusetts, from latest surveys. ' ‘

May 19, 1896: Prof. George Davidson, San Francisco, Cal.; photographic copy of part of
topographical sheet No. 357, covering town of Monterey and showing location of batteries.

May 15,1896: Senator George W, McBride; tracing of hydrographic sheet of Commencement
Bay, Washington, survey of 1892.

May 20, 1896: G, H. Young, Philadelphia, Pa.; nigrosene prints of topographical sheets Nos.
2144 and 2144 (2), Philadelphia water front.

May 23, 1896: Capt. O. M, Carter, Corps United States Engineers, U. S. A.; blue prints of
hydrography of Savanuah River, 1875, from head of Elba Island to the sea.

June 2, 1896: C. A. Campbell & Co., Boston, Mass.; copy of part of hydrographic sheet, New
Bedford Harbor, enlarged to scale of 1-2 500,

June 3, 1896: Bogart & Sperry, New Haven, Conn.; bromide print of part of topographical
sheet No. 1447 (a), New Haven, Conn.

Juune 8, 1896: C. A, Marye, .Richmond, Va.; projection of Pungoteague Beach, Virginia, for
locating oy%ter beds.

June 12 and 19, 1896: Bogart & Sperry, New Haven, Conn.; tracing of parts of topographlcal
sheets Nos. 76 and 1296, New Haven, Conn,

June 23, 1896: Lieutenant Howell, Corps of United States Engincers, I'ort Washington; one
bromide print of part of topographical sheet No, 947, vicinity of Sheridans Point, scale 1-15 000,

SECTION NO. 2.

ENGRAVING.

Number of new charts completed.eeeceennoaeaimaen i i it iee i e e 1
Number of new editions of charts comploted. ... oot oot it e i i e 33
Number of skotches and illustrations completed ... ..o ... ittt 2
Number of new printing plates reissied . .. ... oe.iee et it icae e e naas 1
Number of section maps of the District of Columbia (four plateseach)........coueveenounan.. 32
Number of new charts Commenced - ... ..o .o cien ittt it e cie e e ecmee e 19
Number of new editions of charts commenced. ... oo o e caan e 25
Number of sketehes and illustrations. ..., ..o il e eeieeaaa 2
Number of section maps of’ the District of Columbia commenced (four plates eachi)........... 48
Number of printing plates reissue commnenced . ... ...l 1
Number of chart plates corrected for printing. ... ... .. .. .. U, 488
Number of chart plates printed fov ehart division.... ... i il i 1 058
Number of sketches and illustrations corrected for printing... ... ..o il 17

Number of plates in progress during the year not completed... ... .. ..o 23
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Number of unfinished plates on hand at the close of the year, viz:

B 0V) 1 5 o 2 e 23

New editions of charts.......oceuinioman et e iet e cii e racatnann 6

Sketches and iHlustrations. ..coo. eeee ittt ittt ceti e eerrer et nae e 53

ELECTROTYPING.

Number of pounds of copper deposited ........... f ieeeeieeestecsecieecreceseacecoesncnoans 1 6894
Number of square inches of surface on which deposited........ccorvemaeiencmai i iaean. 62 495
Number of plates made, viz:

BaBBOB . .. iiiceecmiiicacicicaiecectie e e ccataacaanan. 28

7 T T TR 24

-— 52

Of this number, one basso plate was made for the Hydrographic Office, Navy Department,.

PHOTOGRAPHING.
Number of negatives mMAAe. ... ..ot i iiiioe et cmeeceeeenreasm e reie it e 123
Number of blue prints made.. ... oo e rece i ce et 683
Number of silver prints made. -. .. oo vamier oo et it ert e 214
Number of bromide prints made ................ e mmee e aeeeeeiieeeee et cmaaaaan 210
Number of nigrosene prints made. .. c..veeeenimimi it iae e, ceeereann 17
Number of chronograph scales. .. ... ... ..o il 4
PRINTING.
Number of charts delivered to chart division...... .. ... ... ... e eeee s 59 409
Number of impressions for chart divigion ..... ... ... .. . .ciiiiiiiiiiiiieiilL 60 008
Nuwber of impressions for Assistant in Charge of the Office.. ....t.......c....o...0 1344
Number of impressions for the District of Columbia Survey.....o.cc.ceveeeaanaao. 4112
. Number of impressions for engraving division.. ..... ... i oiiiiaiiiiaeiaiiiaii 592
Number of impressions for lithographer’s transfer proofs.. ... .cceceoveeeeececennana.. 146
Total number of impressions.. . ... ... . i iiime e caiiiiiaiaaaas 66 202

The force of engravers has remained as reported in the Annual Report, June 30, 1895,

The old or expert engravers have been employed, as heretofore stated, on the branches of
work whiclh they have made specialties, with the exception of such interruption’as was necessary
through the corrections arising from resurveys, and work necessary to prepare the plates for
publication. This fiscal year has been an exception in this character of work, for most of the
important charts have been corrected from surveys made by the United States Engineers, involving
a great deal of change, not only in the work itself but also in notes to give the negessary credit
for the work.

In this particular it has been of great advantage to the engraving division, for where a reduc-
tion of new work has been needed to advance a plate for publication, the work or reduction has
been made with the least possible delay, and as a consequence we have saved time and been
enabled to give the latest information on the charts before they were published. There is no
question that, for the good of the service, the consolidation of the two divisions was just what was
needed to enhance the value of our work und improve the general condition of the charts.

Contracts were awarded to R. F. Bartle & Co., June 28, 1895, for engraving outlines, hydrog-
raphy, topography, etc., on 10 charts, as follows, the work to be completed within two years:

l Chart No. | Title. Scale,
362 | New Haven Harbor, Connecticut. ..........cocovininia i, 1-20 000
200 | Vermilion Bayto Pecan Island..........c....c.oieeneviiiiiiiii ., 1-80 000
271 | Rye Neck to New Rochelle. ..., 1-10 000
247 | HyannisHarbor ......c.. ... oL, 1-20 000

5525 | MarelIsland Strait...........coiviuiiiiiiine ettt 1-10 000
6185 | Willapa Bay ..................................................... 1-40 000
6303 Port Angelis............. ..., e I-10 000
353 ( 2) Newport Harbor . ... oot it e eees 1-20 000
213 | Nantucket Shoals .....couniinirin ittt tiraatarnrennren.n. 1-86 000
8240 | Sitka Sound, Alaska..........oieieiniiiit e e 1-80 000

i
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During this fiscal year they have completed four charts, viz:

Chart No, Title, ‘ Scale.
200 | Vermilion Bay to Pecan Island ................oooiieeiiiii, ! 1-80 000
271 | Rye Neck to New Rochelle.............. ... i, | 1-10 000
274 | Hyannis Harbor .. ... ..o it l 1-20 000

355(2) | Newport Harbor.........oooi ittt i eiens 1-20 000

They also completed eight sheets of the topographical map of the District of Columbia, in
all 32 plates; also progress sketch No, 16, Nevada and Utah, scale 1-1 000 000.

Although the requisitions for printing from the chart division during the latter part of the
fiscal year decreased to such an extent that the presses did not have more than half the work to
keep them up to full time, yet the average through the year was by far in excess of any previous
Years, viz, by about 14 000 copies for the chart division. This is mainly due to the management
of Mr. D. N. Hoover, the foreman in charge.

The personnel of the printing rooms was changed durmg the year for the good of the service,
as follows:

Richard 8. Bright, printer, was transferred to the Burean of Engraving and Printing Sep-
tember 12, 1895, and James L. Smith, printer, was transferred from that Bureau to the Office
September 13, 1895, in place of Mr. Bright.

W. M. Conn was appointed as a printer’s help July 15, 1895.

Williain H. Waddington, printer’s Lelp, was dismissed January 31, 1896, for cause, and
Charles Buckingham, employed on temporary roll, was appointed in his place.

Richard J. Fondren was appointed February 7, 1896, as a laborer, and detailed to printing
rooms as a help during the time when there was a great deal of work to be done.

The electrotype and photograph rooms, under the management of Mr. Louis P, Keyser, have
been very properly carried on and have been very successful in the development of all kinds of
work that required intelligent and businesslike capacity.

The general work of the divisions has been performed by Mr. John H. Smoot clerk, in his
usual acceptable manner.

The correspondence and detail work connected with photohthographmg was performed by
Mzr. John H. Hobgood in a very satisfactory manner until he was transferred to the General Post--
Office Department March 20, 1896. He was succeeded by Mr. Arthur H, Bailey on the 16th of
April, 1896, who was duly certified by the Civil Service Commission, and has displayed fine ability
in conducting the business assigned to him, and in a manner highly acceptable to the Office,

It gives me much pleasure to testify to the general interest taken in the work in both divisions
by the employees, and to their close attention to their respective duties.

Respectfully submitted.
WiIiLL WARD DUFFIELD,

Assistant in Charge of the Drawing and Engraving Division.
Mr, O. H. TITTMANN,

Assistant in Charge of the Office.

REPORT OF THE CHART DIVISION, COAST AND GEODETIC SURVEY OFFIOE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1896.

CHART DIVISION, June 30, 1896.

SIr: I have the honor to submit the following report of the chart division for the fiscal year
ending June 30, 1896:
This division has been under my charge during the year, and the following-named persons
have been attached to it, whose general duties have been as noted:
Miss L. A. Mapes, bookkeeping and correspondeunce.
Mr. H. R. Garland, issuing and correcting charts,
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Mr. A. G. Randall, correcting charts.
Mr. Neil Bryant, receiving and stamping charts.
Miss M. L, Handlan, coloring charts.
Mrs. H. S. Graves, coloring charts.
Mr. Archie Upperman, mounting sheets and joining charts.
My, Preston Boissean, messenger.
The changes in the force have been as follows:
Mrs. H. S. Graves, assigned to the division July 10.
Mr. Preston Boisseau, transferred April 25.
With the exception of Mr. Boisse:u, whose duties as messenger have, since his transfer, been
performed by detail from the Office, the persons above mentioned are still on duty.
The following table represents in brief the more important features of the relation of the
chart issue of this year to that ot the seven years next preceding:

Comparison of issues of charts during the fiscal years noted,

i Total. ' Free distribution, i Gross sales. * Net sales.* !
Year. I - : —_— - !
Copies. Values. Copies. Values. I| Copies. | Values. - Copies. ! Values. !
! i ! |
188g...... l 49 312 $20096 i 21 088 $3 266 28 224 11 830 | 26 540 l $11 280
1890. .. ... ! 63 152 26 178 | 30 112 12 121 33 040 14 057 | 31806 13575
1891...... | 52 959 23 457 | 2 811 8 846 32 148 14 611 28 473 13 141
1892...... | 52675 23 04T | 23 451 9 831 29 224 13 209 | 27 214 12 506
1893...... © 55026 24 215 27 310 11 805 27 716 12 409 | 25 366 11 605
1894...... [ 51671 22 476 ’ 27 702 11 845 23 969 10631 | 21 230 9 595
1895... ... I 51456 22 280 | 24 892 10 507 26 564 11 773 23 136 | 10 405
18g6... ... i 64541, 26440 ; 36516 14037 ; 28025 12 403 25278 | 11 249
! ! i | :

* Commission to sales agents not deducted.

The total issue is 25 per cent larger than that of last year and 20 per cent larger than the
average of the previous seven years. The net sales (gross sales less copies returned by sales
agents) have increased 9 per cent in copies and 8 per cent in value as compared with the previous
year, and are 4 per cent less in copies and value than the average of the previous seven years,
The net sales show a steady decrease from 1890 to 1894, and have increased since at about the
same ratio.

The distribution of charts to libraries has been continued, and the large number sent accounts
to a considerable degree for the exceptionally large total issue this year.

The new edition of the chart catalogue has been prepared, and its publication is expected in
the near future. The edition of 1894 is exhausted, about 1 000 copies having been distributed
during the year.

The correspondence for the year amounted to 2 719 letters written.

There have been delivered to this division for issue during the past year 50 new charts and
maps from copperplate, aud 15 new lithographic charts, viz:

Catalogue | .
Date. No.gu Title.
ENGRAVED.
189s. o ’ .
Oct. 28 199 ! Point Au Fer to Marsh Island, Louisiana.
1896. .
Jan. 16 197 | Barataria Bay to Terrebonne Bay, Louisiana,

Also 48 section maps of the District of Columbia on a scale of 1-4 800,
Nos. 3101 to 3129, 3131 to 3139, 3141 to 3144, 3151 to 3154, and 3161 to
164.
31h4 LITHOGRAPHED,
1895.
July 5 256 | Connecticut River, Rocky Hill to Hartford, Conn.
July s 264 | Milford to Bridgeport, Conn.




REPORT FOR 1896—PART I. REPORT OF ASSISTANT IN CHARGE OF OFFICE. 91

Date. Cnt:‘{]glguc ! Title.

LITHOGRAPHED——continued.

1895. : l
Aug. 2 272 i New Rocteelle to Throgs Neck, New York.
Aug. 2 273 ! Throgs Neck to Randalls Island, New York.
Oct. 16 8214 | Saginaw and Security bays, Alaska.

Nov. 29 258 * Clinton Harbor and approaches, Connecticut.

Nov. 29 259 | Madison to Guilford, Conn.
Dec. 7 263 | Oyster River Point to Milford, Conn.
1896.
Jan.9 13 257 | Cornfield Point to Duck Island, Connecticut.
Apr. 29 445 i Charleston and vicinity, South Carolina.
May 135 473 - San Carlos Bay and Caloosa River, Florida.
May 15 8074 , Harbor charts: Dixon Entrance and Clarence Strait, Alaska.
May 18 5705  Caspar Anchorage and approaches, California.
June 3 9375 ' St. Michael Bay, with subsketch, Point Romanof to St. Michael, Alaska.
June 26 246 | Boston Harbor, Massachusetts.

Forty-one new copperplate editions of charts and 14 new lithographic editions, 55 in all, have
been delivered to this division for issue.
The receipts, issues, and general distribution of charts are given in the following table:

July 1, 1895‘, to June 3o, 18¢6.
Number. | Value.
ISSUES OF CHARTS,
Sales AZENES ... i e e s sl 27372 $12 124°75
Sales by office and chart division............ ... i 653 27800
Congressional 8CCOMME. . v vt vt ittt it it i 2 856 1 327°90
Hydrographic Office, Navy........cooovi it 9 655 4 049°80
Light-House Board....... ...t 2 098 822'qo0
Coast and Geodetic Survey Office. . ......covviiriiintiiiiiieneins 4 180 1 726°60
Executive Departments. .. .......oov ittt e 4 243 1 75625
Foreign Governments .........c.oooviiveeiininnns e e 409 168°00
LADraries « vttt e s 12 753 4 046°00
MiSCellanmeOUS. . ... vttt i e e i e 322 139°65
oAl e it e e e e SR 64 541 26 439°S5
Condemmed. . ... e e s 5 213 2 157°95
Total issued and condemned................ ... ..o, 69 754 28 597°80
CHARTS ON HAND AND RECEIVED.
On hand, by count, July 1,1895........ oot 34 280 12 6S0°g5
Received from engraving division............. ... oo, 59 409 24 641°30
Received from lithographers. ... ..o, 9 336 3 762°40
Returned .. ..o i e et e 2 754 1 15800
Total on hand and received......... .. .. . il 105 779 42 242°65
Total issued and condemmned.......c..ooiiiiiiiiiiiiiiiii 69 754 28 59780
! On hand, by book, July 1, 1896, ... ... iiieiiiiiiii i 36 025 13 64485
Difference hetween book and count ......... ... ... ..ol 5S 30'So
On hand, by count, July I, 1896... ..., , 35 967 13 614°05
|

Very respectfully, yours,
GERSHOM BRADFORD,
Assistant in Charge of the Chart Division.
Mr. O. H. TITTMANN,
Assistant in Charge of the Office.
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REPORT OF THE MISCELLANEOUS DIVISION, COAST AND GEODETIC SURVEY
OFTFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1896.

MISOELLANEOUS DIVISION, June 30, 1896.

Sie: I have the honor to submit the following report of the miscellaneous division for the
fiscal year ending June 30, 1896:

The duties of the division include the correspoundence with sales agents relating to the sup-
ply and sale of charts, Coast Pilots, and Tide Tables, and keeping the accounts connected there-
with; the purchase, custody, and issue of statipnery used in the Office and by the field parties,
and all miscellaveous supplies for the Office, and the keeping of accounts of all expenditures
for those purposes; the printing and issue of the Annual Reports and all other publications of
the Office, including all record books, blank forms, etec., used in the transaction of the work of the
Office and fleld parties; the care and general supervision of the Office buildings, and other duties

" of a miscellaneous character.
The following statement partially shows the work done in the division during the year:

B ITC12.70 ¢ g v 1 T O 3 681
Quarterly statements of sales agents examined and verxﬁed L L 276
Circulars to sales agents {88Ued ...... coeeomeeiiiis it i it ieeeree et e 52
Charts sent to s8ales agents. ... ..o oo ittt iieti it mm et ciiieiaaan 27 372
Orders for purchases i88ued .. ... .. oi.iiimie it et tiancemreeee e e tieatcaaan. 927
Requisitions thade for printing and binding ... ...t i i i e e e 76
Requisitions for stationery filled... ... .. . il e i aaaa, 377
Requisitions for miscellaneous supplies and repairs filled .. ... ccceommieemenaaniiean o, 819
Annual Reports distributed (see tubulated statement) ... .....coeeerermnranininnn... 5020
Appendices to Annual Reports.... .. oo i iieiiime et ceay e 1 877
Tide Tables issued..............oo...... e meee. f eeveecmesemesceeeseccsn ettt et aae e 6 580
Atlantic Coast Pilotsissued...... ... oo iiiiiierieeeeniiaiaaaan.. 4
Subdivisions, Atlantic Local Coast Pilot, issued ... .. ... . iioiiiiiirmnmineiaiirann 40
United States Coast Pilots, Atlantic Coast, 188U6d .....ocreevaaar e cinrancinciainanann. 734
Pacific Coast Pilot, Alaska, Part I, issued - .. ... oo .ueoitoenooiiieanscaceeeean ceeevaen. 47
Pacific Coast Pilot, ‘ California, Oregon, and Washington,” issued .....covoveeeueeoiinaoi .. 23
Bulleting i88ued ... oo oo e i it iaee e ieeee et e 982
Notices to Mariners i88U6d «..vuvocree it iiiiet ceie i ctce icaanectanseromecamcaenaanan - 569
Treatise on projections, Craig. . ...cce .o iior it i i cieceecaecce et aeacnnan s 5
Deep-sea sounding and dredging, Sigslee .. ....o.. ..ot iin e i 23
Tidal researches, Ferrel. .... ... .ottt iaa iaan et e cacmnecasas e mame s 2
Tables for converting customary and metric weights and measures. ... -.c..cecceeveeen.. . ... 57

Fourteen agencies for the sale of publications were established during the year, viz, 7 oun the
Atlantic and Gulf coasts, 6 on the Pacific Coast, and 1 at Hamburg, Germany. One agency on
the Atlantic Coast was discoutinued. The total number of agencies on June 30, 1896, was 103,

The following publications were sent to press: Annual Report of the Superintendent for the
fiscal year ending June 30, 1895; Supplement to United States Coast Pilot, Atlantic Coast, Parts
I-IL, II1, IV, V, VI, VII; Tide Tables for the year 1897; Pacific Coast Tlde Tables for the years
1896 and 1897; Ca,mlogue of Charts and other Pubhc&tlons, 1896; Bulletin 35, and Notices to Mari-
ners, Nos. 194 to 208, inclusive.
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The distribution of Annual Reports was as follows:

Domestic distribution. Foreign distribution.
Date of report, — N Total,

To institu- To indi- | Toinstitu- [ To indi-

tions. viduals. tions. viduals.
-3 PP 3 [ P 1 9
I852. e e ittt i i i e et 2 LS F P 7
I853 .« vt eerai it 2 5 e 7
1854 v e 3 S R 7
I85G . vttt et it 1 4 GO PRV 6
I856. et ® S PP I 8
<3 2O 3 T 7
I858. .ot e 1 b S . FE R 2
I850. c oot e 2 4 feevienin 1 7
I860. ittt e 4 L3 P 9
7Y PSP 2 6 |oveeiiiiiiii 8

1862, i e it e 2 S R N 6 -
I863 .t v ovme i s 2 L P I 8
1864 . vt it e S P 1
1865 . - v v e I S P 5
1866, v vt e 3 4 | 7
1867 oo e 3 6 Lo 9
2 7 L EE TR PN 12
1869 .................................. | S 2 Jeeieeii i ieiiiia 3
1870, it 1 G T 2
I87L. it e 1 /2N PR 1 9
1872 i e 4 L R R IO 9
D 7 S 6 6 |-l 2 14
I874 . c vttt e 8 6 |.......... 2 16
B85 o e e e 4 6 ...l 2 12
I876. - ccevneneii.. e e 10 20 P 2 19
1877 e s 7 7 | . 2 16
1878t e 8 [T A 2 19
1879  c vt e 14 11 1 2 28
I8B0. « v e e e 37 16 1 3 57
D7 3 14 12 1 2 29
1882 « - i e 18 11 1 3 33
IB83. et e i 18 11 I 3 33
1884 e vt e 29 15 I 4 49
1885 vt e 14 10 1 3 28
T8 vttt e e e 8 L T PN 2 19
I8B7 e e 12 9 I 3 25
I888 .ttt e e e 18 11 2 2 33
1889« ve i e s 24 12 2 4 42
1890 .................................. 27 12 2 3 44
181, Part 1. o 21 13 2 7 43
1891, Part 2. ..o 53 15 3 4 75
1892, Part 1....... ..ol 28 15 2 8 53
1892, Part 2.l 88 17 3 4 12
1893, Part Tl 190 236 2 91 519
1893, Part 2. ...l 634 746 21 2§2 1653
1894, Part I...oooviei e 151 247 1 87 486
1894, Part 2......c.o. oL 429 722 17 247 I 415
Total.......oiiiiiiii i b 920 2 283 66 | 751 5 020
I y
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The following publications were received from the Public Printer, viz:

Name of publication.

No. of
copies.

Name of publication.

No. of
copies.

Report of the Superintendent of the United States Coast
and Geodetic Survey for the fiscal year ending June
30,1893, Part 1.... .. e

Report of the Superintendent of the United States Coast
and Geodetic Survey for the fiscal year ending June
30,3893, Part 2. ..o

Report of the Superintendent of the United States Coast
and Geodetic Survey for the fiscal year ending June
30,1804, PATL 1. ..o oo e

Report of the Superintendent of the United States Coast
and Geodetic Survey for the fiscal year ending June
30, 1894, PArt 2. L. e i e

Appendix NG. 11, Report for 1893—** On the variation of
latitude at San Francisco, Cal.,, from observations
made in cooperation with the International Geodetic
Association, 1891, 1892 ... .ttt i i

Appendix No. 12, Report for 1893—*'* Determinations of
latitude, gravity, and the magnetic elements at sta-
tions in the Hawaiian Islands, including a result for
the mean density of the earth, 1891, 1892"..............

Appendix No. 1, Report for 1894—*‘ Relative determina-
tions of gravity with half-second pendulums and

other pendulum investigations, with a report on a
geologic examination of some of the gravity stations’.]
Appendix No. 2, Report for 18g4—* Telegraphic deter- i
minations of the force of gravity at Baltimore, Md.,
from simultaneous pendulum observations at Wash-
ington and Baltimore™ .............oiiiiiiii .. ;
Appendix No. 4, Report for 1894—** Distribution of the
magnetic declination in Alaska and adjacent waters
for the year 1895, with two charts"”..................... :
Appendix No. 7, Report for 1894—* Manual of tides,
Part IIL i it e i e e e
Appendix No. 8, Report for 1894—* Notes on some
instruments recently made in the Coast and Geodetic
Survey Office™ ... it e
Appendix No. g, Report for 18g4—** Formula and tables
for the computation of geodetic positions (fourth re-
vised and enlarged edition)”.............. ...
Appendix No. 10, Report for 1893—'* Geographic posi-
tions in the State of Massachusetts, 1832 to 1890 (sec-
ond revised and enlarged editiofi)”....................
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Bulletin No. 35, Alaska—‘ General information relating
to the vicinity of Chatham and Peril straits and Cooks
Inlet and the region to the westward

Tide Tables for the year 1896

Tide Tables of the Pacific Coast of the United States for
the year 1896 . oo oinier i et e e

United States Coast Pilot, Atlantic Coast, Part VII—
‘‘From Chesapeake Bay entrance to Key West".......

Supplement to Unitéd States Coast Pilot. Atlantic Coast,
Parts I-1I, III, 1V, V, VI, VII—* Rules of the road at
sea and in harbors, rivers, and inland waters (except
the Great Lakes and their connecting and tributary

waters, as far east as Montreal)”'.......................
Circular No. 1—* General ipstructions for hydrographic
parties, 1894 . . coiiiiiiii e,

NOTICES TO MARINERS.

No. 194, June, 1895—Chart corrections during the month .
No. 195, July, 1895—Chart corrections during the month.,
No. 196, August, 18gs—Chart corrections during the
b3 L5 11 8« PP
No. 197, September, 189s—Chart corrections during the
month...............o.eet PP
No. 198, October, 1895—Chargt corrections during the
MONth ... i e e e
No. 199, November, 189s—Chart corrections during the
B3 10 11 WP
No. 200, December, 1895—Chart corrections during the
MONMtA . vttt e i e e e
No. 201—Index to Notices to Mariners, 1895, ..............
No. 202—Tidal indicator in Delaware River, Delaware.,
No. 203, January, 18¢6—Chart corrections during the
B To3 13 o
No. 204, February, 18¢6—Chart corrections during the
MONtR, L e e e e e e
No. 205, March, 1896—Chart corrections uring the month,
No. 206, April, 1896—Chart corrections during the month.

No. 207, May, 1896—Chart corrections during the month.| '
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The following-named persons were employed in the division during the year:

Freeman R. Green, clerk,
Marie L. Fout, writer.

P. J. Mullen, engineer.
David Parker, watchman.
John W, Drum, watchman,
J. A. Mc¢Dowell, watchman.

J. A. Dorsey, watchman, appointed May 25, 1896.

Ed. D. Scott, messenger.
Charles Over, messenger.
Thomas McGoines, messenger.
Charles H. Jones, messeuger.
William R. McLane, messenger.
John W, Miner, messenger.

Owen E. McNeill, messenger, appointed June 1, 1896,
Attrell Richardson, packer and folder.
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Horace Dyer, fireman.

Baylor Crutchfield, laborer, November 2, 1393, to May 14, 1896.

John H. Brown, laborer.

Boston Brown, laborer.

John H. Mason, laborer.

Virginia McGlincey, laborer.

Alfred Gilbert, extra laborer.

‘Walter Y. Clark, extra laborer.

Henry G. Williams, extra laborer, February and March, 1896,

In closing this report I desire to express my thanks to each and every employee in this division

for the efficient manner in which they have performed their duties. I have found them ready and
willing at all times to assist in anything that they were required to do.

Respectfully, W. P. RAMSE
. P, Y,

Chief of the Miscellaneous Division.
Mr. O. H. TITTMANN,

Assistant in Charge of the Office.

REPORT OF THE INSTRUMENT DIVISION, COAST AND GEODETIC SURVEY
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1896.

INSTRUMENT DIVISION, June 30, 1896.

Sir: I have the honor to submit the followmg report of the work of the instrument division
for the year ending June 30, 1896.

This division has to make the needed repairs to instruments, plan and construct new apparatus
and instruments, determine their constants so far as it is practicable to do so at the Office, pur-
chase new instruments, send out, receive, and account for all instruments and general property
used in the field and the various divisions of the Office, and select all new instruments and material
required for carrying on its varieties of work.

- The following-named persons were employed in the lelSlOll during the year:
William C. Maupin, clerk.
E. G. Fischer, chief instrument malker.
Otto Storm, mechanician.
Clement Jacomini, instrument malker.
‘W. R. Whitman, instrument maker.
S. A, Kearney, instrument maker.
C. E. Regennas, instrument maker.
M. Lauxmann, instrument maker.
H. O. French, carpenter.
G. W, Clarvoe, carpenter.
C. N. Darnall, carpenter.
J. W. Hunter, messenger.

During the month of December, 1895, I was absent on field duty, erecting a large tidal indi-
cator at Reedy Island, Delaware, and Assistant H, L.. Marindin acted as chief of the division during
that time.

The major part of the work in the instrument and carpenter shops is in the nature of repairs
and reconstruction, most of the new work being of special and unusual design.



96

" UNITED STATES COAST AND GEODETIC SURVEY.

The following tables, Nos. I and II, give statistics of repairs and new work, respectively, and

Table No. III a list of instruments purchased :

TABLE No. I.—Summary of instruments repaired and remodeled between July 1, 1895, and June 30,

1896.
Instrument. li‘:_,’;" Instrument, I‘{;::)'
Al | . !
idades, planetable ... ... ..oiiiiiiiiiiii i 8 Plate printing presses ..........ooiiiiiiiiiiieniiienneninns : 5
BasSe BaTS. ...ttt it i ittt PN 3 || Prismaticcompasses..............iiiiiiiiins ciien 15
Base barcutoff............... ...l b e, 1 Proportional dividers................. ..ol 2
Base bar, 3-metre fractional ................ ... [N 1 Protractors, three-arm.......... ... ... i ! 20
Base bar trestles...o..oiiiiiieiiiiiiieriaiioiiiiannaanaes 6 Rulingmachine.........ooviiiiiiiiiiiiiiiin i e o | 1
BinOCUIATS. Lotttuieietianeitioeeratesttieneennesisencnnions 21 L1 27 8 11 4 T N R ’ 24
Calender press. Sextant mirrors, resilvered 200
Chartracks.......covviiuunin.n 2 Signal lamps..........oeonn .t 12
Chronographs................. 12 Station transit .............. 1
Clocks, hydrographic. .. ..v.eeervnerreeiinrnnineerennness 12 THEOdOHEES .. vvvs vt een e eeeeeenatars e eananaeeaeans i 42
Clocks forthe OffiCe ... . tvuiiiiiiit ettt aiei e iaaans ! THAE GAUGES. oo vv v et eree teiete ettt et n e ' 6
Compass declinometer. .. ......c.oiiieiiiiiieiiiinaiennenns ! 1 Tide prcdiéting machine ... il ol I 1
Compasses, lHQUIA ...vvvevenvrenrernreeorneneeneannanenenns ! 3 Tidal reading DOATd ... ..ooouiiniiiriiiiiiieaieaaneen. i 1
Dipcircles, “Kew . .. ittt 6 Tide StAfl, .ottt e e o 1
Draw telesCoPe. o ooveeiiiieiiet i e 1 | Transits, astronomical....c...cooiii i 6
Gas engines. .., 2 | Transits, engineer's 2
Cradienters........ 2 L Transit sectors.......covvvviviiiiiiiiiiiiiiia... 3
Heliotropes ........ 14 i Vertical circles................ 2
Tevel, geodetic......oooiiiiiiiiiiii e 1 | Vertical collimator 1
Level, Y T it et et ettt treaaaaan I | Zenithtelescope ........oooeiieeeiiii i 1
Leveling rods . .v.vviitiireiiioniiinerieataeeecrnarnannns 6 REPAIR WORK FOR OFFICE OF STANDARD WEIGHTS AND
Longitude telegraph apparatus, setsof ........... ........ L MEASURES.
Magnetometers ... . ittt i it 9
Meridian instruments ........coooviivuereniiininrennnnnnn.. 4 . Statebalance, large SIZE.L !
Micrometer microscopes. 2 State set of standard weights ... ... .. it 1
Parallel rulers......... 24 , Steeltape !
Pendulum apparatus. .. s ' Total number of instruments repaired and re-
Planetables..........o. oot 8 i modeled ... e e i 507
TABLE No. Il.—New instruments made between July 1, 1895, and June 30, 1896.
.- ! || T B
Instrument. \{"é’:" Instrument. _1\{)\:;.1-
- ! —_—-— f
Adjusting pins..... e e e te e e et 200 | Microscope micrometers for so-metre comparator ......... ! 4
Aligning plummet pendulum for base bars................ 1 ‘ Negative cases for “Archives™ .................... .. ... | 3
Base-bar SECLOrS. .. .ovuvetiit ittt iiciii et 3 || Pivots for dip needles..........cooeiiiiiiiiiiii | 12
Bumping copperplatepunch..........coooiiiiiiiii., I || Plane-table Clamps. ..o vvvvureriieneiiineiiiereininnarannns ! 96
Buoy stamps................. 2 | Plate frames, electrotyping 7
Camera, enlarging....s.... 1° Punches, stencilS. .. ..covt ittt 2
Chronographscales, glass......ooooiiiiiiiiniiieiiiieninnnns 6 Reducing frames, hair. 3
Comparator, 50 metreslong, andshed ..................... 1 Reflectors fortidal work. ..ot e 2
Dip-circle needles, one set of apparatus for making pivots. 1 | ‘Tentcar, geodeticleveling.............. .. il 1
Drying racks, sets of, for plate-printing rooms............ 2 | Tripod, heliotrope .......... ..o i 1
Filecases, Office.....oveiiniiirriniiiie it eiiiieaiinnans 6 1 Tripod, theodolite.......... 1
Float tubes, for tidal indicator 1 Tripod, transit sector ...........cooii i T
Fuming case, photographic............cooviiiiiiiiiiaenans ‘1t - Vat, electrotyping ... 1
High frequency coil for United $tates Hospital Service ... 1 | Weights, engravers ... 4
Heliotrope, portable,aligning ............cooieiiiiinin. Mt Wetting boards, printing...........ciieiiiiniiiiin... 6
Ink-slabeovers......coiiiviiieiiiiiiiiiii i e 14 | NEW INSTRUMENTS AND APPARATUS MADE FOR THE
Letter BaugeS .. i ittt e rae et 27 i OFFICE OF STANDARD WEIGHTS AND MEASURES.
Levelblock ..o.ooooiiiiiiiiiiiiiii e 1o L .
Leyden-jar covers for United States Marinc-Hospital | Compaxﬁator AHMUmInators .....ovovvii v i 2
Service ............ e e 6 l Mercurial distilling apperatus. ...........oooooeeionenn !
Magnetometerstand..........ooiiiiiiiiiiiii i 1 i Total number of instritments and apparatus con- |
Metric scale for Mexican Government ...........o.ouuusn. 1 ! structed | 426
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TABLE No. IIL.—Instruments and apparatus purchased between July 1, 1895, and June 30, 1896.

Iustrunent. Nb‘;‘:‘ Instrument. 1\};\;;1.1-

Balances, SPIIME . evt vt errnes et 6 Objectives, photographic.....coiiiivieriiieiiiniinnnn... 4
Battery cells. ...t i e 12 OPISOMELEIS .ttt triiriernetiiensarrennsnetrssecoscsacenss 4
BOW PIEIIS. vttt ittt ittt ae et eeanrasteaancracnnsnans 9 Parallel rulers ..oo.oviiiiiiiiiiiiiiniiiiiiieieroeneenens 8
Clocks, hydrographic.....ovivviiiiiiiiiiir e ieiiannennnn. 24 Plate holder, photographic............oooiiiiiiiaiiiii, T
Calculating machine, “ Brunswiga™ ........o.oovieieenn. . 1 Spacing dividers, standard.............oii il 6
Coddington magnifiers ... ... iiiiiiiiiiiiiiiiiiiiinn... 2 Straightedges, steel ... ..o iiiiiiiiiiiiiiiiiin 6
Complograph ..ottt i i e e e e e 1 ThermMOmMEeters o v uiitiiiieiiiiiriionroneriieioenscianeesns 12
Diaphragm shutter, photographic.......cooviiiiii e, 1l Triangles, steel, 20-inch (..o, 2
D03 1 - N 12 l Triangles, celluloid. ..o iviiiiiiiiiniieiiiiiin i, 8
Dividers, halr-spring .o ooiiiiiiiiiiiiiiin i iiiiinerieeenen 12 || Transit theodoliteS . ..ooiiiiiireirneerrerieeneeeiraeeanenns 2
Drawing PENS ..ot viiiiverians vureuiiteertnensncrosesnnnss 12 ; Zenith telescope ..ot i it I
Gnlvnnome?er, testing. ..ooiiiiiii i e 1 ! Total number of instruments purchased ........... 154
Logs, taffrail. oo oottt e e e 2 ||

Magnifiers, achromatic triplets.........ooooiiiiiiiiiaan, i ] |

One hundred and eighty requisitions have been received from field parties aud from the
Office. The filling of many of these has required several days’ work of the entire working force.
This work and the repair aud construction of carrying and packing cases for field instruments is
not shown in the foregoing tables.

The construction of a 50-metre comparator and protecting shed, with the necessary adjusting
to insure successful operation, has extensively drawn on the resources of the division, 3353 work-
ing days of the various members of the skilled force having been devoted to it.

A photographic enlarging and reducing apparatus has been designed and completed for the
photographic house. This apparatus is very comprebensive in design and sufficiently large for
map purposes. Negatives up to 24 inches can be used in it, enlargements can be made up to 4 by

5 feet, and reductions down to lantern slides or even less size.

The design and working drawings for, and also the construction of all the mechanical parts
for a tidal indicator with a dial 30 feet in dmmet;er were made in the division, after which it was
erected at Reedy Island quarantine pier, Delaware River, under the direction of the chief of the
division. This indicator has now been in successful operation for six months.

Detailed drawings for a tide-predicting machine, from data furnished by the tidal division,
have been made, and the work of constructing the machine in the shops is as well advanced as
the more important work would permit, about 400 of the working parts having been completed.

I have to call your attention to the very poor and trying light in the instrument shop during
the winter months, .

The books and accounts of the division and the inventories of the field parties are in a very
satisfactory condition.

A detailed account of each day’s work of each employee is kept on file in the division.

It is with pleasure that I have to state that there is a hearty and conscientious interest shown
by the various employees of the division in their respective duties.

Respectfully, yours, 5P p
. I'. PRATT,

Asgistant in Charge of the Instrument Division.
Mr, O. H. TITTMANN,
Assistant in Charge of the Office.
8. Doc. 35
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REPORT OF THE LIBRARY AND ARCHIVES DIVISION, COAST AND GEODETIC
SURVEY OFFICE, FOR THE FISCAL YEAR ENDED JUNE 30, 1896.

LIBRARY AND ARCHIVES DIVISION, June 30, 1896,

Sir: I bave the honor to submit the following report of the library and archives division for
the fiscal year ended June 30, 1896:
LIBRARY.

The card catalogue has been brought up to date. In accordance with the recommendation
made in my report last year the shelves in the library have been numbered consecutively, from 1
to 875, the numbers placed on the title pages of the books thercon and entered on the catialogue
cards, so that now the location of any book in the library can be ascertained by consulting the card
catalogue.

The library is becoming overcrowded and more shelf room is needed. I would recommend
that the two rooms on the second floor, over those now occupied by the library, be fitted up with
cases and shelving for the use of the library.

A large number of United States Coast and Geodetic Survey charts, turned over to the library
by the chart division, has been filed and arranged on shelves in the front room on fourth floor of
“fireproot” for future reference.

Only 72 volumes have been added by purchase to the library during the fiscal year, as against
202 volumes purchased last year. Many new works recently published should be added to the
library. .

Summary of books, maps, serials, etc., added to the library during the fiscal year ended June
30, 1896:

Books purchased (VOIUDIES) . ... .ccceuuuimiaeiiimie i ot iaiace i raiaesem sttt iieaaeaanan 72
Books obtained by exchange, presented, and published (volumes).......cceeveemai il 421
Serials and pamphlets purchased ... .. ... .ot i it iaeas 734
Serials and pamphlets obtained by exchange, presented, and published .. .......... .. ... ... 1878
Maps purchased ...couvooni i e e e seaaeeetee it iiiiaaan. 1
Maps and charts received by exchange and published ...... .. .. ... . emeeaiiilll. 878

Books and periodicals sent to bindery to be bound, 172. These were not returned during the
fiscal year.
ARCHIVES,

Nothing has been done this fiscal year in preparing original records and computations for
binding, as Mr, E. H. Courtenay could not be spared from the computing division for that purpose.
This work should be resumed as soon as practicable.

The work of preparing original sounding records for binding, suspended last year, has not
been taken up again for lack of proper help. This work, however, I think should be done in the
hydrographic division, in the same way as the tidal records have beeun prepared for binding in
the tidal division.

No tidal records have been prepared for binding for some years in consequence of the tidal
division not having any available force to put on that work.

The collection of log books has been removed from the back room of fourth story of ¢fire-
proot” to the front room of third story. The back room of fourth story is still very much crowded,
and I would recommend that the hall rooms on third and fourth floors of «“fireproof” be fitted up
with cases and shelving so that the back room of fourth floor can be relieved of a part of its con-
tents. If these rooms were properly supplied with cases and shelving the boxes of “bottom speci-
mens” could be placed on shelves and thus become accessible. There should also be put in some
cases suitable for holding charts, as those in front room of fourth floor are about filled up. More
rack room is needed for filing tubes containing original sheets, and I would recommend that the
racks now in use be extended upward to the ceiling.

Number of volumes of geodetic records and computations returned from the bindery............ 76
Number of volumes of original records of soundings returned from the bindery ................. 87
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Summary of original and duplicate records, computations, original sheets, cte., received and
registered in the archives during the fiscal year ended June 30, 1896:

Original observations, 727 volumes, 97 cahiers, 197 sheets, 27 traces, 2 packages, and 74 rolls;
duplicate observations, 571 volumes, 54 cahiers, 200 sheets, and 27 traces; field computations, 1
volume and 95 cahiers; office computations, 1 volume and 91 cahiers; photography, 40 negatives,
9 lantern slides, and 42 prints; log books, 48 volumes; specimens of sea bottom, 111 Dbottles;
descriptive reports, topographic sheets, 5 cahiers; descriptive reports, hydrographic sheets, 10
cahiers; topographic sheets, 38; hydrographic sheets, 42.

FORCE OF THE DIVISION.

Mr. Artemas Martin was employed in this division as clerk during the whole fiscal year, He
had charge of registering all records and sheets and of filing the originals in the archives, and
answered calls for the same, answered calls for books, and kept account thereof. He also had
charge of the preparing of books and periodicals for binding and of the preparation of monthly
reports, etc., which duties, with many others, he has performed in a faithful, efficient, and satisfac-
tory manner.

Mr. John Dale resigned September 16, 1895, to practice medicine in his native State. I deeply
regret the resignation of Mr, Dale, as he was an efficient and usetul clerk.

Mr. Edward F. Lopez was appointed to the vacancy caused by the resignation of Mr. John
Dale, and reported for duty October 3, 1895, and has been on duty in this division since that timne.
His duties have been various. He finished the uncompleted work of filing and listing the charts
in front room on fourth floor of ¢ fireproof;” answered calls for charts and maps; assisted in num-
bering the shelves and books in the library and in entering the numbers on the catalogue cards,
and made out cards for new books as they came in. He has performed his duties efficiently and
satisfactorily.

© Mr. William H. Butler was employed in this division as messenger during the whole fiscal year,
and has performed his duties faithfully and efficiently and made himself especially useful in many
Ways, :

Mr. Buford A. Lynch was assigned to this division October 26, 1895, and was employed therein
from that date to June 30, 1896, when Le was assigned to field duty. Mr. Lynch assisted in
numbering the shelves, books, etc., in the library, and was also engaged in typewriting.

Mr. James A. Dorsey was temporarily assigned to this division April 20, 1896, and employed
herein from that date to noon of May 19, 1896, when he returned to the tidal division.

Mr. Henry G. Williams was temporarily assigned to this division April 20,1896. He reported
sick May 20, and did not report to this division thereafter.

Mr. Dorsey and Mr, Williams were employed in moving the collection of log books from back
room of fourth floor of ¢fireproof” to front room on third floor and arranging them on shelves;
also in shifting sounding books in cases in back room on second floor of ¢ fireproof.”

Respectfully, yours,
H. StoNEY KING,

_ Chief of Library and Archives Division.
Mr. O. H. TITTMANN,
Assistant in Charge of the Office.
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OFFICE REPORT NO. 2—1896.

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR 1896.

UNITED STATES COAST AND GEODETIC SURVEY,
OFFICE OF THE HYDROGRAPHIO INSPECTOR,
Washington, D. C., June 30, 1896.

Sir: I have the honor to submit the following report of hydrographic progress, including the
movements and care of the Coast Survey vessels and the reports of the chief of the hydrographic
division and chief of the Coast Pilot party. There is appended a list of the officers of the Navy
who have been conunected with the Survey during the past year and a list showmg the duty that
those remaining are engaged in at the end of the year 1895-96.

Lieut. Commander Jeff. F. Moser, U. S. N,, was Hydrographic Inspector from the beginning of
the fiscal year to April 30, 1896, on which date he was relieved by Lieut. Commander H. G. O.

Colby, U. 8. N.
HYDROGRAPHY—ATLANTIC COAST.

At the beginning of the fiscal year the steamer Blake was undergoing repairs at Jersey City,
which were completed on July 18, 1895. On the same day Lieut. Commander H. G. O. Colby,
U. 8. N., Assistant, Coast and Geodetic Survey, assumed command of the vessel, and on July 20
sailed for Hyannis, Mass,, arriving on July 22, and immediately prepared to carry out your
instructions of May 17, commencing work on July 23.

The work assigned to the Blake consisted of the hydrography north of Pollock Rip Slough;
examination of certain reported shoals in the vicinity of Pollock Rip; the resurvey of the eastern
entrance of Nantucket Sound, between Monomoy Point and Great Point, Nantucket, and special
developments of dangers in the approach to Hyannis Harbor.

The hydrography in the entrance to Nantucket Sound included a close development of the
greater part of Handkerchief Shoal, the passage between this shoal and Monowoy Point, a general
survey of Butlers Hole, and the area lying south of these localities and extending to Great Point,
Nantucket. .

The latter work preseuted serious difficulties. The conflicting tidal ¢urrents, the scarcity of
signals, the utter lack of ranges, the prevailing southwest winds with accompanying very rough
weather, made the work dangerous as well as difficult. In the open passage the limits of the
working ground necessitated the running of a series of short lines, with frequent turnings in a
strong tideway among lobster pots and nets, and directly in the path of an immmense number of
coastwise vessels of every description, besides numerous small craft and fishing boats. In face
of these difficulties the results of this survey have been very satisfactory, and settling, as they
did, many doubtful points, werc at once introduced on all charts. The closing up of this gap
completes the resurvey of Nantucket and Vineyard sounds and their various approaches.

At odd times during the season the Blake’s party was engaged in looking for rocks and shoals
in the vicinity of Hyaunnis and West Chop. Careful searches, both with lead and drag, were made
in all cases finally determined. Bad weather setting in in October and continuing during the first
part of November, the season’s work was closed on November 7. After obtaining at New Bedford



REPORT FOR 1896—PART I. REPORT OF THE HYDROGRAPHIC INSPECTOR. 101

a new whaleboat, the Blake sailed for Baltimore, Md.,stopping at Newport, New York, and Patux-
ent River, and arriving at Baltimore on November 21, 1805, where she remained under repairs
until Janunary 21, 1896, when she started for Port Royal, S. C., stopping at Hampton Roads on
account of bad weather; she arrived at Port Royal on the evening of January 27, 1896,

In regard to the locality surveyed by the Blake last summer—the eastern entrance to Nan-
tucket Sound—I strongly recommend that more frequent exawminations of this locality be made.
The heavy northeast gales cause a coustant shifting of the shoals and channels, and the great
importance ot these channels, in my opinion, makes aunual examinations necessary.

On January 23 the Port Royal Sound work was commenced by searching for points. Many
difficulties in making a start were experienced, there being nothing to start from owing to the loss
and destruction of triangulation stations by the storm of 1893. Two points were found and with
these other stations were established, and the work begun, carrying the signals out beyond the
bar by using trees and pumping them into the sand. Sounding was commenced on March 3, and
continued until June 29, when the vessel was ordered to New York to refit for the season’s work
in Buzzards Bay.

Lieut, Commander H. G. O. Colby, U. S. N,, was detached from the Blake on April 20, leaving
Lieut. John A. Shearmnan, U. S. N,, in charge until relieved by Lieut. Commander A. Duulap,
U. 8. N., May 25. As I omitted in my report of last summer’s work, while in command of the
Blake, to commend the several officers of this party, I take pleasure in doing so now. Lieuts.
John A. Shearman and W, 8. Benson, U. S. N., and Ensigns A. T. Long, H. A, Wiley, and J. H.
Reid, U. 8. N,, deserve credit for their untiriug zeal and the accuracy displayed in the work.

At the beginning of the fiscal year the steamer Bache, under the command of Lieut. R. G.
Peck, U. S, N., Assistant, Coast and Geodetic Survey, was engaged at the request of the Navy
Department in the establishment of a trial course for the use of naval vessels in Long Island
Sound. On July 25, having erected the necessary beacons, she proceeded to New London, Conn.,
and thence, with the Superintendent and Hydrographic Inspector on board, on a tour of inspection -
to the parties working in the vicinity of New Bedford, Hyannis, and Boston, arriving at the latter
place on July 30, 1895,

On August 5, having fitted out the Coast and Geodetic Survey steam launch stored at the
navy-yard, the Bache left Boston to engage in the special examination and development of dangers
in the vicinity of Minots Ledge Light-House, Boston Light-House, Broad Sound, and along the
coast between Nabant and the entrance to Salem Harbor. The very large number of separate
exaninations kept the party employed until September, when the work was begun on the resurvey
of the waters between Marblehead and Maunchester, On November 1, having completed this work,
the Bache returned to Boston. From September 18 to 27 the vessel and party was engaged in
erecting beacons on the coast of Maine and Massachusetts for a speed-trial course for the U. 8. S.
Indiana and Katahdin., The hydrographic work of the season is shown on five sheets, scale 1-10 000,

Of the resurvey of Boston Bay and its approaches, as projected, all the hydrography, with
the exception of a sheet extending from Manchester to Gloucester, and the outside sheot covering
the approaches, has been finished. This resurvey, as far as completed, is8 very thorough, and I
most earnestly recommend that it be taken up and completed as soon as circumstances will permit,
and a photolithographic chart of Salem Harbor be published as soon as possible on a scale of
1-20 000, Certain prominent landmarks on the shore of Boston Bay have been already indicated
on the charts.

On November 6 the Bache left Boston for New York with steam launch No. 23 in tow; having
turned the launch over to the Hagre at New Bedford, Mass., she arrived at New York ou November
12, where some slight repairs were made and the vessel prepared for her season’s work on the
Southern coast.

Ou January 7, 1896, the Bache left New York, picked up at Hampton Roads the Coast Pilot
party tor transportation to Pensacola, Fla., and arrived at Charleston, S.C,, on January 14, After
making several special examinations, and taking on board a whaleboat for transportation, she left
on January 20, arriving at Pensacola on January 29, The work of the season in Peusacola Bay
consisted of hydrography to conuect the previous work of the survey inside the bay with the work
of the United States engineers on the bar and in the entrance; also a comprehensive system of
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comparative tidal observations throughout the whole bay and its tributaries, to establish a plane
for the reduction of the soundings of the different parties engaged in the resurvey of the bay. On
February 20, 1896, Lieutenant Peck proceeded with his party to Dry Tortugas, I'la., where he
made examinations in the chaunels and located buoys as requested by the Navy Department.
Lieutenant Peck reports the shore line of all the keys (except Loggerhead Key, which was not
examined) as radically changed, but that there is no appreciable change in the deep-water chan-
nels. From Tortugas the Bache proceeded to. Key West Harbor where the rock on which the
Raleigh struck was located and developed. Returning to Pensacola on March 29, the work was
resumed and successfuily finished on April 18, completing the resurvey of these waters.

On April 27 the Bache left Pensacola carrying a naphtha launch to be delivered at Baltimore,
Md. Off Matanzas Inlet a specimen of the water from the sea spring in that locality was obtained
for the Rensselaer Polytechuic Institute; on arrival at Baltimore, May 6, the naphtha launch was
turned over to the schooner Matchless. Leaving Baltimore on May 12, examinations were made
on Blackfish Bank, off Assateague, Virginia, on Isle of Wight Shoal, Fenwick Island Shoal, and
oftf Ocean City, Md.; these finished, the Backe returned to New York May 30, 1896, and is now
undergoing slight repairs and preparing for work on the Eastern coast.

The results of the work performed by Lieutenant Peck and the party under his command
have been highly satisfactory. All the work shows the same excellent judgment and perfect
execution as in former seasons.

The schooner Kagre, under the command of Lieut. G. C. Hanus, U. S. N,, Assistant, Coast
and Geodetic Survey, at the beginning of the fiscal year was engaged in the hydrographic resur-
vey of New Bedford Harbor and approaches. This work was continued until the latter part of
December when it was stopped by the weather. During January and February, while in New
Bedford and no field work possible, the boats and steam launches attached to the vessel were
overhauled and repaired, and the vessel refitted for work of the ensuing season. As soon as the

.weather permitted, the hydrography of the jnner harbor of New Bedford was resumed, and on
April 16, 1896, completed.

The resurvey of New Bedford Harbor and its approaches, shown on four hydrographic sheets
ou a scale of 1-10 000, is very complete. Numerous dangers were discovered. I would strongly
recommend that this survey be at once utilized and a new chart of Bedford Harbor, on a scale of
1-20 000, be published for issue as soon as possible.

On April 21 the Eagre sailed from New Bedford Harbor; between this date and May 2
stations for current and comparative tidal observations were occupied and signals erected for the
continuation of the hydrography in Buzzards Bay.

On May 2 headquarters were established at Marion, Mass.,, and on May 4 sounding was
commenced at the head of Buzzards Bay. At the end of the fiscal year the party is continuing
the resurvey at the héad of the bay.

Special acknowledgment is due Lieutenant Hanus for the excellence and accuracy of the
work performed by his party. His experience, gained in previous long duty on the Coast and
Geodetic Survey, has specially fitted him for this work.

The steamer Endeavor, under the command of Lieut. L. M. Garrett, U, 8, N., Assistant, Coast
and Geodetic Survey, at the beginning of the fiscal year was engaged in making special examina-
tions in Long Island Sound near Davids Island and off Kelsey Point. On August 5 she reached
the working ground of the season, which covered the waters lying to the southward of Block
Island Sound aud the east end of Long Island, including outlying dangers off Montauk Point.

Sounding commenced on August 20 and continued until stopped by bad weather .on Novem-
ber 11,1895, leaving the work unfinished. Lieutenant Garrett had been instructed to develop the
30-fathom curve by lines of soundings run 1 mile apart, but it was found that the 30-fathom curve,
with but few exceptions, extended outside the limits of the sheet that was furnished him. The
work executed by Lieutenant Garrett and the party under his command is in every respect excel-
lent and reflects great credit on the party.

The Endeavor arrived in Baltimmore on November 19, 1895, and remained there on account
of appropriations being insufficient to send her South. On April 20, 1896, Lieut. L. M. Garrett,
U. 8. N,, was detached from duty in the Coast and Geodetic Survey, and on May 6 Lieut. W. S,
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Benson, U. S, N,, assumed command of the vessel and party. Leaving Baltimore on May 13, the
Endeavor arrived on the working ground of the previous season on May 18, and is at present
engaged in continuing the hydrography lieretofore mentioned.

This party has been shorthanded since Lieutenant Benson took command, there being only one
other officer, Lieut. J. J. Blandin, U. 8. N,, attached to the vessel. Great credit is due the party
for the amount aud excellence of theu \v01k for, notwithstanding the need of more help, they have
aceomplished as much and the work is as good as has ever been done.

HYDROGRAPHY—PACIFIC COAST,

The work on the Pacific Coast has, with the exception of the Patterson’s surveys in southeast
Alaska, consisted almost entirely of the resurvey of San Frauncisco Bay and its approaches.

At the beginning of the fiscal year the steamer Patterson and her party, under the command
of Lieut. Commander I3, K. Moore, U. 8. N., Assistant Coast and Geodetic Survey, was actively
engaged in the survey of southeast Alaska, the season having begun on May 13. The area covered
during the season of 1895 embraced that portion of Chatham Strait between Point Augusta and
Peril Strait, Peril Strait from its junction with Chatham Strait to Suloria Point, and Hooniah
Sound. At the close of the season, October 6, 1895, 11 hydrographic sheets, on various scales,
had been finished, and these show the hiydrographic survey of the area covered.

The work, a8 in former seasons, comprised astronomical observations, measurements of base
lines, triangulation, topography, and hydrography, including very complete tidal and occasional
current observations,

The results obtained are very satisfactory, the records including 11 hydrographic sheets, 5
topographic sheets, and the tidal and current data referred to above. The topographic work has
been largely increased and materially improved by the addition of contour lines to the sheets.

Acknowledgment is due Lieutenant-Commauder Moore for the thoroughness of this work
and for the exhaustive reports upoun the territory covered. A synopsis of these reports has been
published as Bulletin No. 35.

On October 6 the Patterson left Sitka and proceeded to Iort Simpson. Having taken on
board two civilian parties engaged in the boundary survey, she left Fort Simpson, towing the
Fuca and Farnest, on October 8, and on October 16 arrived at Seattle, Wash., having touched at
Departure Bay and Victoria, British Columbia, on her way.

Upon arrival at Seattle repairs on hull and machinery were begun. During the progress of
repairs the party was engaged in pxeparmg for the office the data. obtamcd during the season
The vessel is now ready for the next season’s work.

The steamer Gedney remained in charge of Lieut. Lucian Flyune, U. 8. N., Assistant Coast
and Geodetic Survey, until July 22, when Lieut. A. Y. Osborn, U. 8. N, Assistant Coast and
Goedetic Survey, assumed command of the party. During the fiscal year she has, together with
the steamer MeArthur, been engaged in the resurvey of San Francisco Bay and its approaches.

In the resurvey of this bay—the most important harbor of the Pacific Coast of America—it
is aimed to make the work as accurate and complete as our present methods and means admit. It
bas been planned to include the entire bay, its approaches, San Pablo Bay, and all headwaters;
the work to be done, as far as practicable, on the same scale, using a uuniform, rectangular system
of lines, with special developments of rocks, shoals, and city water fronts.

During the year work has been prosecuted by the Gedney on three sheets, two of which have
been completed. These last cover that part of the bay lying between Fort Point,West Berkeley,
and Point Izabel, including Richardson Bay and Raceoon Strait. Oousiderable progress has been
made on the third sheet, which lies to the northward of the completed work. Progress on the Fort
Point sheet was unavoidably slow on account of tides and unfavorable weather, but when work
was prevented by such conditions in one locality it was prosecuted in avother, thus utilizing the
resources of the party to the greatest advantage. The work was closed on December 4, 1895, on
account of unfavorable weather, the Gedney proceeding to Oakland, Cal,, to prosecute the office
work and prepare the vessel for the continuation of the work.

Oun April 1, 1896, the Gedney resumed and carried on the work till April 10, when she wuas
ordered to Santa Barbara Ohanunel to establish the course for the speed trial of the U. S. S.
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Oregon. The duty connected with the trial was finished on May 18, and she proceeded to San
Miguel Island, California, to make an examination of Cuylers Harbor. Having completed this
work on May 20, the Gedney returned to San Francisco and resumed her work in the bay.

To meet the wishes of the Navy Department, which greatly desired a resurvey of Mare Island
Strait, Lieutenant Osborn took up that part of the work on June 9, and successfully completed it
on June 18, He then resumed work where left off, and is still engaged in its prosecution at the
end of the year. The finished sheets show every sign of the accuracy desired, and the results are
in every way satisfactory.

The steamer McA rthur, commanded by Lieut. James H. Sears, U. 8. N., Assistant, Coast and
Geodetic Survey, has been engaged during the entire fiscal year, with the exception of thirteen
days, in the resurvey of San Francisco Bay and its approaches. The work done by this party is
comprised in sheets covering the Golden Gate and Bonita Channel and the area lying between
San Francisco, Yerba Buena Island, and Oakland, and extending southward nearly to Point
Avisadero. Separate sheets show work done along the water front of San Francisco, Mission Bay,
and Sonoma Rock, the last named being on a scale of 1-10 000.

The party is now engaged on the hydrography between West Berkeley and San Francisco.
The work has been greatly iuterfered with by the prevalence of high winds and fogs during the
middle of the day; this necessitates beginning work at daylight. Better conditions are antici-
pated for the work in the southern portion of the bay.

During thirteen days, May 7 to May 19, the McArthur was on duty in connection with the
speed trial of the U. 8. S. Oregon in Santa Barbara Channel.

Necessary repairs were made to this vessel during the year on days when it was impossible to
prosecute the hydrographic work.

The work done in San Francisco Bay by the MeArthur follows the plan deseribed in the report
of the hydrography doue by the Qedney, and is also entirely satisfactory in all respects.

Statement of hydrographic surveys crecuted during the fiscal year ending June 30, 1896,

1 1
i |I i Number of —
Parties. Localities. I Surveyed by -s:;‘,ge?fll Scale, | [ | [ i Remarks.
! | II Il‘\'ols Axlglcs;sﬁ:lg’:" Miles., |?’?32:e
! 1 II 1 ] 1 —
1 -!Manchester to Marblehcad, Mnss.{ R.G. Peck,U.S.N. }I 1 | 10 000 | 15 I 6 521 |! 21 297 405 I
1 | Nahant to Cat Island and Salem '..... o Lo R 10 000 7 2683, 7983 8
Harbor (additional work). : i ’ ! 38%| Plattedonsheets
| X | I 2197 and 2200.
1 | Entrance to Boston Harbor (addi- : do..o.ooill. L 10 000 4! 280 ! 681 10 Plattedonsheets
tional work for 3 sheets). : i | } ] } 2129, 2133, 2146.
2 | East of Monomoy Island, Massa- | H. G. O. Colby, ! 1 20 000 5 1654 s9t0 | 132 | |
chusetts. U.S.N. | ) l , | |
2 | Eastern entrance to Nantucket l..... do..ovieinnnn. ! 4 20 000 91 4173 | 17814 334 | Platted on sheet
Sound including Handkerchief | | ! ! 1880.
Shoal. | l | ’
| ; | o3
| } I
2 { Nantucket Sound, off Hyanmnis ...... [ PR 20 000 3] 1002 3588 1 461 | Platted on sheet
Harbor, Massachusetts (addi- i ! : 1832.
tional work). l | | i
2 |Off West Chop, Marthas Vine- ' ..... [ L YN PO | 20000 1 23 | 24
yard, location of rock. I| | ; ,
3 ! New Bedford Harbor and ap-! G. C. Hanus, 4 10 000 95 1 26352 '151 264 | 2093 | 35
proaches. | U.& N. ! ] l
3 | Buzzards Bay, northern part (sca- ‘ ..... do............ *2 Toeao | ¥25 | 9 500 ! 57410 | 639 L xio
son of 1896). | i !
4 | Off east end of Long Island, and | I,. M. Garrett, l 40 000 51 36881 10 887 | 753 208 \
off Block Island Sound. I v.snN i | !
4 | Northshoreof Long Island Sound, I <L U RO 10 000 3 1054 2554| 59 (... ...: Platted onsheet
off Cornfield Point, Duck Island, ! ‘ | i 1603c.
and Kelseys Point. , | |
4 | Davids Island Harbor, New York. P (< T I 1 10 000 2 627 1912 l 25 1 ‘
5| | Off Montauk Point, Long Island. I . S Benson, |....... © 40 000 4 3200 goig | 367 1o ‘
! U.S. N.
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Statement of hydrographic surveys exccuted during the fiscal year ending June 30, 1896—Continued.

i Number of—
I Parties. Localities. Surveyed by— s:;;g.e(t’é. Scale. Remarks.
__ Vols. |Angles. Sf::’g“sd' Miles. Sn??l‘é?
! 6 | Fenwick Island Shoal, Isle of ! R.G.Peck,U.S.N.|...... 40 000 2 608 3 857 100 8 | Platted onsheets
| Wight Shoal, and Blackfish 212 and 298,
Rank, Delaware and Virginia. ! |
6 Charleston Harbor (additional |..... [+ Lo J A P 10 000 2 194 885 [~ 2N ! Platted on sheet
. work). 2222,
! 6 | Entrance to Key West Harbor, ..... do...eeeininn 1 20 000 2 116 538 61i.......
l determination of rocks. »
|| 6 : Tortugas Harbor, Florida......... : ..... do............ 1 10 000 : 6 2428 | 7714 159 5
! 6 ; Pensacola Bay, entrance to Grand : 1 10 000 . 9 2981 | 10519 199 8
| Bayou. ;
7' Entrance to Port Royal Sound, ] H. G. O. Colby, 2 20 000 28 | 10224 | 58412 , 1 244 28
i South Carolina. U.S.N,,and A, !
I Dunlap, U.S.N, :
§ :1'rial course of U. $. §. Oregon, | A, P. Osborn, 1 80000 heveer|oveeniieeeiii e
| j Santa Barbara Channel, Cali- U.S. N, |
‘ ' fornia. i
I 8 Cuylers Harbor, San Miguel |..... [ 1 1 20 000 . 2 152 423 15 1
| Island, California. ; !
| 8 ' san Francisco Bay; Fort Pointto |..... [ - DTS 2| 10000 ; 221 110281 22919 | 630 © 208
i ' E'd and N'd, Alcatraz Island : i '
to Bluff Point. ! i
8§ - Mare Island Strait, California... .. e do........... Il 1, 10000 4 I| 1336 l 5022 75 1%
| 9 . Kntrance to San Francisco Bay, , J. H.Sears, U.S.N.: 2i 10000 8 8252 15197 | 293 5
‘ California. i
. 10 ; Chatham and Peril straits, south- | E. K. Moore, | 11 | Various. 15 | 12508 | 18 790 | 1 501 250%! Covered 406
! i east Alaska. U.S. N, I . square miles
| ‘ ; . of topography;
| | i : run in 6go
! ! miles of shore
‘ . line.
10 | Sitka Harbor (additional work i..... do.eeiniinan,. | 10 000 1 8 157 2 . | Platted on sheet
! on Harbor Rock). I o ! o 2174.
| | Grand total for year ending June 30, 1896..... I| 34 | Various. | 281 110 393 |i434 3140 9134 [ 667
i .

* Estimated.
Party No. 1 was engaged for a time in establishing « trial course for naval vessels in Long Island Sound.
Party No. 8 was engaged in establishing course in Santa Barbara Channel for the speed triul of the U. 8. 8,
Oregon from April 20 to May 9, 1896.
Party No. 9 assisted in speed trial of 1. 8. S. Oregon from May 7 to 19, 1896.
Party No. 10 was part of time engaged in transporting boundary survey parties.
Number of specimens of bottom, 111; current stations occupied by hydrographic parties, 11,

HYDROGRAPHIC DIVISION.

Lient. Walter McLean, U. 8. N,, Assistant, Coast and (reodetic Survey, having been detached
from duty on the Survey on November 7, 1835, the division was under the personal supervision of
the Hydrographic Inspector until December 20, when Lieut. Hugh Rodman, U. S. N., Assistant,
Coast and Geodetic Survey, assumed charge. The numerous duties of this division have been
ably and intelligently carried on. Through the courtesy of the Office of United States Engineers,
which now fyrnishes this Office with blue prints of all improvements affecting charts, much
additional and very valuable data have been obtained and utilized ; this has resulted in increasing
the work of chart correction. I would call attention to the report of Lisutenant Rodman relating
to the work perforined by the division and his recommendations with regard to the employees.
Lientenant Rodman has displayed unusual zeal and intelligence in the conduct of the work of this
division, his previous duty on the Coast and Geodetic Survey having specially fitted him for the work.

In regard to the draftsmen connected with this Office, I respectfully refer you to the report
of Lieutenant Rodman. I fully concur with him and approve his recommendations.

The report of the chief of the hydrographic division is forwarded herewith,
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COAST PILOT PARTY.

This party, at the beginning of the fiscal year, was under the charge of Lieut. Walter McLean,
U. 8. N., Assistant, Coast and Geodetic Survey, who performed the duties of chief of the party in
addition to his duties in ¢harge of the hydrographic division. On October 21, 1895, Ensign G.
Parbox, U. 8. N., Assistant, Coast and Geodetic Survey, assumed charge, and has continued the
work of his predecessors.

The work of this party is well known through the publications it prepares. From January 12
to May 21, 1896, the party was engaged in work in the field covering the coast of the Gulf of
Mezxico between Key West and New Orleans, in the schoouer Transit. The report of the party
submitted by Ensign Tarbox suggests the preparation of a second edition of the United States
Coast Pilot, Part VI, which I earnestly recommend.

1 beg to express my appreciation of the services of Ensign Tarbox while in charge of this
party. The interest and zeal displayed by him, both in the office and field, merit special notice, as
also do the services of Mr. John Ross, the nautical expert, for his ability and worth; his zeal has
for many years merited my approbation, and I can recommend him for any further advancement
it may be possible to give him,

I forward herewith the report of the chief of the Coast Pilot party.

REPAIRS AND MAINTENANCE OF VESSELS.
ATLANTIC COAST.

The following repairs were made to the different vessels during the fiscal year:

Blake.—The principal repairs to this vessel were as follows: Cabin water-closets, gig, boilers,
anchor engine, feed and injection thermometer, and blowpipe sleeve were repaired; manhole
plates enlarged; portion of deck calked; deck under galley and drum room was renewed; pressed-
brick floor laid in galley; plank-sheer, port and starboard, mainsail repaired; new apron was put
in, air ports releaded; pilot honse remodeled and enlarged; vessel was docked; 2 new whaleboats,
springs for low-pressure valve, gaskets for manlole, 1 handwheel, brass gland for air puwp, new
flatboat, new pump for steam launch, snatch block, new quarter-deck awning, a set of automatic
releasing hooks, wild-cat for windlass, and new gaff supplied, and galley stove repaired. Total
expenditure, 83 235-63. .

Bache.—This vessel was supplied with cradle for launch, new range for galley, new propeller,
patch on after-shaft alley, and bulkhead distiller coils, and water-closets, valves, etec., were repaired.
Total expenditure, 8544-10,

Eagre.—This vessel was extensively overhauled during the prevoius fiscal year. 'During this
vear anchors for launches, sails and spars for boats, deck lights, new oil tank, grate bars for
launches, new W. R. stovepipe, new fire bricks for galley, new cable and limber chain, new awn-
ings, and new hose coupling for fire pump were supplied. A diver was several times employed
to find a leak, and when located the hull in its vicinity was repaired. Windlass, water-closets,
centreboard and centreboard well, coal bunkers, galley range, forecastle stove, water tanks, cable,
electric battery, keel and bow of whaleboat, and cutter were repaired. New swivels and connecting
shackles furnished for cable. Deck calked. Lauuches 22,23, and 25 were overhauled and repaired
generally. Total expenditure, $1 730:70. Launches 22, 23, and 25 will again be extensively over-
hauled and new boilers supplied them at the end of the preseut season.

Endeavor.—The repairs to this vessel were as follows: She was docked, calked, and metal
replaced where necessary, painted, boiler and engine overhauled and repaired generally, reversing
engine repaired, and minor repairs made to put her in good coundition. She was supplied with
copper core for lJaunch tank, new wild-cat for windlass, grate lining aund cemeut for galley stove,
drip cup and strainer, 2 pans for reeling engine, copper pan for launch bilge, etc. Total expeundi-
ture, 875420, ,

Matchless.—This vessel was being rebuilt at the end of the last fiscal year. She was finished
during this, and will be a very serviceable addition to the complement of vessels. At present it
is the intentioun to fit her out and put her in commission for work in Cheasapeake Bay.
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PACIFIC COAST.

Gedney.—The repairs to this vessel embraced repairs to main boiler, steam gauge of steam
launch, galley range, oil tanks, main engine, throttle valve and crosshead conuections, bilge pumy,
air pump, Blake pump, steam launch, deck stanchions, boats, etc. She was supplied with a new
water tank, grate bars for furnace ot ship and steam launch, 2 coal-hole frames, 4 new deck plates
with lights and ventilators, copper keel coudenser and smokestack for steam launch, grate for
galley range, new crosshead brasses for main engine, and new piston rod for launch. Socket bolts
and rivets for main boiler were renewed. Total expenditure, 8515:95.

McArthur.—This vessel received repairs to the amount of 81 353:74. These consisted of new
cylinder complete in place with piston valve, two patches of steel in water space of condeunser,
new cast-off rod and repairs to throat rings of same, loles in bracket rebored, main guides trued
and lined up, 6 new piston springs and bolts, air pump rebored and 3 seats refaced, rod of air
pump trued and new brass sleeve for same, new rock shaft and pin for reversing gear, 4 iron turn
buckles, rods and fittings for boiler braces, brass whistle lever, wrought-iron eyebolts for lower
booms, 6 bunker rings with gratings and covers, 3 new water-closets put in place, new floor in
berth deck, pipe fittings and asbestus for new steam heater in berth deck, new galvanized iron
tank; new pump and repairs to boiler of launch No. 2b new gangway ladder, new gratings over
tiller, and repairs to water-closets, ete.

Patterson.—The hull of this vessel being in need of very extensive overhauling and repairs, a
contract was entered into with the Puget Sound Dry Dock Company for them. Under this
contract the copper was all stripped and the outside planking removed to the keel on the forward
body, to the garboards on the after body, and to the bilge keels or rolling chocks amidships, with
occasional strakes between that and the keel. There were removed and renewed: Forward.— The
stem, apron, deadwood, breast and deck hooks, 60 feet of the main keelson, 30 fect of the two
sister keelsons, 26 frames on each side, most of them the whole length; the greater part of the
ceiling, some of it running the whole length; 7 forward beams on the main deck, with the planking
and waterways; 3 beams scarfed and 3 graved, new waterways and thick strake, with a part of the
planking in the port gangway; fore hatch coaming and mast partners, main deck calked and
payed, the berth deck renewed and calked, with various other minor parts. Aft.—The sternpost
(scarfed to straddle the shaft), rudder post, aprons, deadwood, shaft log, 3 deck and cant
Looks, 26 frames on the starboard and 27 on the port side, in part, including cants, ceiling cabin
deck, 2 knees under the mizzenmast beam and 2 knecs on the deck hook, rudder casing, storeroom
bulkheads, and other minor parts. Amidships.—Ten frames on the starboard side and 8 ou the
port were renewed in part. The old diagonal braces were cleaned u)p, painted, and renewed where
very badly rusted. The plank sheer or covering board and chock were renewed the whole length
and the hand rail repaired and replaced with new stanchions. The vessel was left open to
ventilate as far as practicable, but otherwise everything was replaced as on the originalplans,
except that the copper fastening was not carried as high as in the old, but the butt fastenings
were made of copper to the water line. The vessel was replanked almost entirely anew, there
being a few old planks left ou the bottom amidships and around the quarter high up. There were
four good threads of oakum used in calking, the seams payed, the bottom tarred, felted, and
coppered. All repairs were confined to the hull, main deck, and below it, except a new forehatch
and some other small parts on the upper deck which were too rotten to hold together. The
outside was given three coats of paint, as was also the new inside work, and the old paint touched
up. New bottoms were put in the water tanks, two ventilators renewed to the afterhold, berth-
deck air ports overhauled and lepmred, and a new oil tank furnished. All boats, rigging, and
sails were overhauled, and minor repairs made by the ship’s force. A new auxiliary boiler was
supplied and the main boiler retubed. The main boiler and steam drum were stripped and scaled,
and, with the main steam pipe, covered with asbestus cement and coated with canvas. The main
steamn pipe was repaired and altered, new main sea valve for circalating pump furnished, throttie
valve and check valve repaired and refitted, new bushings and packing rings supplied, high and
low pressure cylinders, quadrants trued and case hardened and pins trued and holes bushed, new
vecentric straps and brasses supplied, new floor laid around auxiliary boiler, new damper, floor
and baffle plates, main boiler, and other minor repairs made. Total expenditures, $21 911-14.
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There remain still some extensive repairs to be made to the Patterson’s hull, which for want of
time and money could not be made, and which it is intended to complete on the return of the
vessel from Alaska this fall. ) )

To the Quick, Transit, Spy, Fuca, and Tarry Not such repairs were made as tended to their
preservation, the Transit and Quick each being supplied with a new suit of sails.

The Hassler was used by the officers and men of the Patterson for quarters while the repairs
were being made to the latter vessel. The Hassler was docked and her bottom painted.

Mr. J. H. Roeth, hydrographic inspector’s clerk, is most valuable and efficient, and he has
performed all his duties to my entire satisfaction.

Very respectfully, H G 0.0
. G. 0. CoLBY,

Lieutenant- Commander, U. 8. N.,
_ Hydrographic Inspector Coast and Geodetic Survey.
Gen. W. W. DUFFIELD,
Superintendent United States Coast and Geodetic Survey.

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISCAL YEAR ENDING
JUNE 30, 1896.

UNITED STATES COAST AND GEODETIC SURVEY,
Washington, D. C., June 30, 189¢.

Sir: I have the honor to submit the following report of the work of the hydrographic division
during the fiscal year ending June 30, 1896 :

Lieut. Walter McLean, U, S. N,, was in charge until his detachment, November 7, 1893, 1
assumed charge on reporting for duty on December 20, 1895, the Hydrographic Inspector person-
ally supervising during the interval.

The general routine and methods of previous years have been followed, with the cultivation of
more iutimate relations with the Corps of Engineers, United State Army, whereby our charts have
been vastly benefited by the addition of numerous and valuable improvements and surveys made

by them.
The following synopsis will show briefly the amount of work done by the division:

Number of volumes platted .. ... .o o e i e i iee e 255
Number of angles platted............. . .. ... e e eeeates et et aieeceean 94 794
Number of soundings platted ... ... oo i 372 493
Number of miles platted ... ... o il 8 854
Number of sheets platted ... ... i i e i, 52

In addition to this there has been much miscellaneous work, including verification and revi-
sion of proofs, drawings, and charts; tracings and projections made and verified; tidal data
reduced and platted; comparisons of hydrography and topography, and other work too numerous
to mention. In the one item alone of keeping the charts corrected over 700 corrections have been
added, necessitating over 2 000 corrections to our standard charts.

The monthly Notice to Mariners bas been revised and the items given at greater length. Its
publication has been prompt,

Owing to the zeal and efficiency of all the employees the work of the division has been in
every way satisfactory, and has been kept up to date, The chief draftsman of this division, Mr.
W. C. Willenbucher, is invaluable; he is prompt, reliable, and efticient in all he undertakes.

The work of Mr. F. C. Donn and Mr. J. T. Watkins is all that could be desired, and shows
thoroughness at all times. I would earnestly recommend that the salary of Mr. Watkins be
increased to $1 200, for the reason that much difficulty has been experienced in retaining a good
draftsman bere in consequence of insufficient salary. The work required of him calls for special
knowledge and experience in this particular line, and he has proven himself very efficient in every

particular.
On Mr., E. H. Wyvill devolves the important work of correcting the standard charts of the
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office, and, in my opinion, no one could be better fitted for the place. The position can only be
filled by an intelligent man who has had a training both at sea and on shore. It requires a
nautical experience as well as a knowledge of drawing and geodesy, in all of which Mr, Wyvill is
well posted. I would suggest that his title be changed to nautical expert, and that his salary
be increased to $1 800.

Very respectfully, HucH RODMAN,

Lieutenant, U. 8. N.,
Chief of Hydrographic Division.
Lieut, Commander H. G. O. CoLBY, U.S.N.,
Hydrographic Inspector Coast and Geodetic Survey, Washington, D. C.

REPORT OF THE COAST PILOT PARTY FOR THE FISCAL YEAR ENDING JUNE
30, 1896.

UNITED STATES COAST AND GEODETIC SURVEY,
Washington, D. C., June 30, 1896.

Sir: I have the honor to subwit the following report of the work of the Coast Pilot party for
the fiscal year ending June 30, 1896. Under the general direction of the Superintendent and the
supervision of the Hydrographic Inspector, the duties of this party involve the execution of work
in the field and in the office.

The party was under the charge of Lieut. Walter McLean, U. 8. N,, from July 1 to October
21, 1895, and since the latter date I have had charge of the work.

At the beginning of the fiscal year the party was engaged in reading proof of United States
Coast Pilot, Atlantic Coast, Part VII, from Chesapeake Bay Entrance to Key West; in compiling
and reading proof of a supplement (containing rules of the road) for Coast Pilot volumes already
published, and in preparing and sending interrogatories covering the coast of the United States
bordering on the Gulf of Mexico. On September 20, 1893, the last proofs of United States Coast
Pilot, Part VII, were sent to the printer, and on October 26, 1895, the first bound copies of this
volume were received for issue.

After the last proofs of United States Coast Pilot, Part VII, had been sent to the printer the
party was engaged in compiling manuseript for United States Coast Pilot, Atlantic Coast, Part
V111, whiclh will include the coast of the United States bordering the Gulf of Mexico between
Key West and the Rio Grande. This work was continued until January 12, 1896, when, under
instructions from the Superintendent, I, accompanied by Mr. John Ross, reported on board the
Coast and Geodetic Survey steamer Bache, and on the arrival of that vessel at Pensacola, Fla.,
organized a party on board the Coast and Geodetic Survey schooner Transit for Coast Pilot
work afloat. Under the Superintendent’s instructions, accompanied by Mr. Ross, I returned to
the oftice on May 21, 1896, and continued the compilation of United States Coast Pilot, Part VIII,

The report covering the work of the Coast Pilot party while in the field was submitted to the
Superintendent on May 29, 1896. In this connection I would state that some of the principal
anchorages visited show marked changes in the channels in their entrances, if not in depth at
least in direction, since the last surveys. Among these I would mention East Pass (into St.
Georges Sound), St. Andrews Bay, Horn Island Anchorage, and Ship Island Anchorage. In my
opinion, a resurvey of these entrances would enable the buoys to be more advantageously located
and more correctly plotted on the charts, the usefulness of which would be greatly increased
thereby.

Besides the preparation of manusecript for new Coast Pilot volumes and reading proof of the
sane, the party has corrected to date of issue all Coast Pilot volumes issued from this Office.
This important and necessary work involves considerable labor, and has been increasing steadily
in amount. The reduction of the price of Coast Pilot volummes to 50 cents each has more than
doubled the issue of volumes from this Office and has correspondingly increased the work of
correction. The routine work of the party in keeping records of changes, reported dangers,
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hydrographic examinations, new information available, and other data which may be used in the
compilation or correction of Coast Pilot volumes is very considerable and constant.

I would call attention to the necessity for a new (second) edition of United States Coast Pilot,
Atlantie Coast, Part VI, Chesapeake Bay and Tributaries. The first edition was published in 1889,
and is therefore 7 years old. Since its publication, changes affecting the volume, amounting to
several hundred, have occurred. These necessitated corrections, which are now inserted in each
volume issued. They detract greatly from the appearance and usefulness of the book, and in
many cases entirely change the text. Of the first edition, 1 500 copies were printed and G667
copies issued, leaving 843 copies on hand at the end of the fiscal year June 30, 1896.

I would suggest that, when the manuscript for United States Coast Pilot, Part VIII, has been
sent to the printer, manuscript for a’ second edition of 600 volumes of Part VI be prepared, and
that when the volume is printed the unsold copies of the first edition be canceled.

Mr. John Ross, nautical expert of the party, has been employed, partly in the office and partly
in the field, during the entire fiscal year in the collection of data and the compilation of manuscript
for the new edition of Part VIII of the Coast Pilot. It gives me great pleasure to testify to the
valuable services he has rendered the work, both in the office and in the field.

Mr. Talbot Pulizzi has been employed during the entire fiscal year in copying manuseript,
entering corrections in Coast Pilot volumes, and keeping posted the files of the party, all to my
entire satisfaction.

Very respectfully, GLEN T
LENNIE TARBOX,

Dnsign, U. 8. N,
In Charge of Coast Pilot Party.
Lieut, Commander H. G. O. CoLBY, U, 8. N,,
Hydrographic Inspector Coast and Geodetic Survey,
Washington, D. C,

List of naval officers attached to the United States Coast and Geodetic Survey during the jfiscal year
ending June 30, 1896.

Name. * Date attached. ‘ Date detached. ! Remarks.
[ — . ; R !
; LIEUTENANT-COMMANDERS. ! : :
] {(July 18, 1895 - ro
| H.G.O.Colby ................ ...... { Reattached :} .............. Still in service.
{Apr. 30, 1896 :
A . Dunlap..........oooiiiii L. 'May 21, 1896 | .. .cvounn. e | Still in service.
Jeff FuMoser .........covvveeivaun.. i Oct. 30, 1893 = Apr. 30, 1
E.K.MoOTe..........ooviiiiniinnss ;Jan, 18,1895 '........... .. | Still in service.
. | '
LIEUTENANTS. . | |
A.P.Osborn ...............co e, Still in service.
R.G.Peck ..., 1893 Still in service.
G We.Mentz ............
i G.C.Hanus.............. . i Feb Still in service.
Lucian Flynne..... ... ................ | June 6, 1892 [ July 22, 1895 |
J-A. Shearman ....................... Jan. 8,184 . ... ... ' Still in service.
James H. Sears ........... ... ... ... Mar. 31, 1894 .- - - Still in service.
Walter McLean....................... Aug. 21, 1893 | Nov g, 1895 | °*
Jan. 6, 18g4 | Nov. 26, 1895
W.S. Benson............ ERRERRREELE {May 6, 1896 |- v reennnnn, Still in service.
A.G.Rodgers........................ Nov. 15,1894 (- - -+« vonvnn. Still in service.
A.CAlmy. ... Mar. 12, 1894 | Feb. 15, 1896
L .M. Garrett......................... July 3, 1893 | Apr. 30, 1896
C.S.Ripley.'.......oooiiiii May 17, 1892 | Oct. 15, 1895
E.H.TMHman .......c.ovieiniinninnn. Jan. 4,18951........... ... Still in service.
R.F.IOPezZ ..o July 20,1893 1.............. Still in service.
LIEUTENANTS (JUNIOR GRADE).
Apr. 1, 1891 | Nov 19, 1895
Hugh P.od_fnan ........................ {Dec. 20, 1865 | e nrein) 9 | still in service.
J.J.Blandin.............. ..., Oct. 21,18¢3!.............. Still in service.
W.B. Hoggatt........................ Jan. 17,1894 (. ............. Still in service.
C. M, McCormick.................... «{ Apr. 25, 1893 | Nov. 25, 1895
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List of naval officers attached to the United States Coast and Geodetic Survey during the fiscal year
ending June 30, 1896—Continued.

Name, Date attached. I Date detached. ! Remarks.
ENSIGNS.
G.TarboxX . v oo Oct. 19,1895 . ............. Still in service.
W, W.Gilmer................... e Dec. 19,1865 :......cvvil.L, Still in service,
W.A Edgar ......................... Oct. 11,1894 .............. Still in service,
W.H. Faust.......................... Apr. 7,1896 | ....... . ..., Still in service.
H.K.Hines.......................... Oct. 27,1894 i ............. Still in service.
N.A McCully....................e. Nov. 26, 1894 f.. . ...o.oinL.. Still in service.
Andrew J. Long..............ooil L Apr. 23,1895 ... ... ...n Still in service,
C.Churchill .. ................. ..., Feb. 18, 1895 | Jan. 14, 1896
C.M.Stone.............ooviiiin... Feb. 20, 1895 |.............. Still in service.
A H.Davis............coiiiiiiiiin.. Jan. 7, 1895 . ... Still in service.
F.M, Russell...................... ... Jan. 7,18951..............] Still in service.
John F. Hubbard ..................... Oct. 13,1895 '.............. Still in service.
M. L. Miller . .....ooviviiiiiina ... May 19, 1896 ... ......in. . Still in service.
H.K.Benham........................ Mar, 3, 1894 IDec 15, 1895
James H, Reid........................ Dec. 9,1895 . ...vuvinnn... Still in service.
H. A Wiley ..o Jan. 1,1896i........... ... Still in service,
G.B.Bradshaw....................... Feb, 11, 1896 ‘ .............. Still in service.
" PASSED ASSISTANT SURGEONS. |
E.R.Stitt. .. ..o Dec. 17, 1895 ! June 15, 1896
George H. Barber..................... July 10, 1893 ! Dec. &, 1895
R.M. Kennedy ..........ooooiieii. .. Sept. 26,1894 ... ...l Still in service.
Charles M. DeValin................... June 29, 18¢6 . ... ... ... Still in service.
B R Ward ...........ooooiiiii July 2, 18g4 - Mar. 25, 1896
1
PASSED ASSISTANT PAYMASTER. 1
|
John Q. Lovell......... ..ot i Mar, 2,1895 . ....ciiini, Still in service.
PASSED ASSISTANT ENGINEER.
K. McAlpine...............oooiia July 4, 1892  July 16, 1895
ASSISTANT ENGINEERS. i
Andrew McAllister.................... Jan. 18, 1894 | Nov. 18, 18g5
Stanford E. Moses ..............o..... " Apr. 10, 1895 | Nov. 5, 1895
L
RECAPITULATION.
Lieutenant-Commanders. . . ..ottt i it i e et e i e 4
LUt eMANIES .« o e e e e et 15
Lieutenants (junior grade). ... ... .ottt 4
BlIS @IS, . ettt e e e 17
Passed assistant surgeons. ... ... i i e 5
Passed assistant paymaster .. ... ... . i e I
Passed assistant engineer. . ... ... .. i e e e 1
ASSIStANt ENEZINEEIS . ...ttt e e et e e e 2
10} 1) OO PP 49

NoTe.—From a statement immediately following, it appears that of the 49 officers above named, 33 were on duty
in the Survey at the close of the fiscal year. :

List of naval officers attached to the United States Coast and Geodetic Survey June 30, 1896.

Coast and Qeodetic Survey Office.—Lieut. Commander H. G. O. Colby, Hydrographic Inspector;
Lieut. Hugh Rodman, chief of hydrographic division; Ensign G. Tarbox, chief of Coast Pilot
party; P. A. Paymaster John Q. Lovell, in charge Navy pay accounts.

Steamer Blake (Atlantic Coast).—Lieut. Commauder A. Dunlap, commanding; Lieut. J. A.
Shearman; Ensigus A.T. Long, James H. Reid, and H. A. Wiley; P. A. Surg, C. M. DeValin.

Steamer Bache (Atlantic Coast).—Lieut. Robert G. Peck, commanding; Lieut. E. H. Tillman;
Ensigns H. K, Hines, A. H. Davis, and F. M. Russell.
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Schooncr Eagre (Atlantic Coast).—Lieut. G. C. Hanus, commanding; Ensigns W. A, Edgar,
John F. Hubbard.

Steamer Endeavor (Atlantic Coast).—Lieut. W. S, Benson, commanding; Lieut. J. J. Blandin.

Steamer Patterson (Pacific Coast)—Lieut. Cammander I. K. Moore, commanding; Lieuts. A.
G. Rodgers, R. F. Lopez, W. B. Hoggatt; Ensigns W. W. Gilmer and G. B. Bradshaw; P, A,
Surg. R. M. Kennedy.

Steamer Gedney (Pacific Coast).—Lieut. A. P. Osborn, commanding; Ensigns H. K. FFaust and
C. M. Stone.

Steamer McArthur (Pacific Coast). —Lieut. James H. Sears, commanding; Ensigns N. A,
McCully and M. L. Miller.

Names of vesscls, their tonnage, ctc., in the service of the United States Coast and Geodetic Survey
during the fiscal year ending June 30, 1896.

! : Complement of—
No. | Name of vessel. : Tonnage. o e

| : : Officers. Men.

1 | Steamer Patterson ............... ' 453 12 46

2 | Steamer Hassler ................. i 319 10 34

3 | Steamer Blake ................... : 235 10 28

4 | Steamer Bache................... 182 10 38

5 | Steamer Gedney ................. I 174 8 29

6 | Steamer McArthur............... : 130 7 30

7 | Steamer Endeavor ............... | 86 7 24

8 Steamer Cosmos ................. 25 3 7

1 | Schooner Eagre.................. | 192 6 26

2 | Schooner Earnest................ : 8o 5 18

3 | Schooner Matchless.............. 95 5 14

4 | Schooner Quick.................. ! 63 | 4 12

5 | Schooner Transit................. : 43 3 9

t 6 | Schooner Spy.................... i 35 ! 3 9

| ]
RECAPITULATION
) SteAMICIS . .. .. i e e e 8
SChOOMErS . ... e 6
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OFFICE REPORT NO. 3—1896.

REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR ENDING JUNE
30, 1896.

UNITED STATES COAST AND GEODETIC SURVEY,
OFFICE OF THE DISBURSING AGENT,
Washington, D. C., June 30, 1896.

Sir: I have the honor to submit the following report of the disbursing office for the fiscal year
ending June 30, 1896:

The aggregate of advances to chiefs of field parties during the year was 8113 816:83. The total
disbursements on adjusted accounts were $410 961-52. The number of vouchers, bills, ete., adjusted
and paid was 16 067. Additional statistics of the work accomplished will be found on ﬁle in thls
office.

The annual report of expenditures of the United States Coast and Geodetic Survey for the
fiscal year ending June 30, 1895, was forwarded to the Superintendent on January 1, 1896, The
report for the fiscal year just ended is being compiled, and will be ready for transmission to Congress
early in the coming calendar year.

The adjustment and settlement of the accounts of this Bureau durmo the year have been kept,
as far as circumstances would permit, nearly up to date. I would also state that all accounts
audited and paid in this office have been promptly forwarded to the Auditor for the Treasury
Department for his action thereon, and his promptness in settling the samne, and that, too, without
the disallowance of a single cent during the entire fiscal year, continues to be a source of much
gratification to this office.

The force of the office for the fiscal year has been as follows: Mr, N, G. Henry, clerk and
cashier; Miss Ida M. Peck, typewriter and clerk; Mrs. Jennie . Fitch, clerk.

Respectfully, yours,
R. J. GRIFFIN, Disbursing Agent.

Gen. W. W. DUFFIELD,

Superintendent United States Coast and Geodetic Survey,
Washington, D. C.

EXPENDITURES, COAST AND GEODETIC SURVEY, 1896.

UNITED STATES COAST AND GEODETIO SURVEY,
OFFIOE OF THE DISBURSING AGENT,
Washington, D. C., November 16, 1836.
SIR: I have the honor to transmit herewith the anuual report of expenditures made by this
office for the fiscal year ending June 30, 1896,
Respectfully, yours, R. J. GRIFFIN, Dishursing Agent.

Gen. W, W. DUFFIELD,
Superintendent United States Ooast and Geodetic Survey,
Washington, D. C,

S. Doc. 33
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Statement of the expenditures of the United States Coast and Geodetic Survey for the fiscal year
ending June 30, 1896.

[Prepared pursuant to act approved March 3, 1853.])
SALARIES—PAY OF FIELD OFFICERS.

To whom paid. Time employed. Amount.
SUPERINTENDENT.
W.W. Duffield.................... Oneyear.......ovvvvveeeennnnennnnn. $5 00000
ASSISTANTS.
Charles A. Schott................. Oneyear ..........covevnvennnnni.... 4 000°00
Aug. F. Rodgers..................[..... do ... 4 000°00
Otto H. Tittmann.................[..... do .. i 3 199°50
Andrew Braid................ ... ..., do ... 3 000°00
A.T.Mosman .......oeevevneneenifonnn do ... 3 000°00
Herbert G. Ogden................. ceodo 2 951706
Will Ward Duffield................]..... do ... 3 000°00
John W. Donn.................... Eleven months fifteendays........... 2 397°00
Erasmus D. Preston............... Oneyear...........ocovvvveeneneennn. 2 500°00
Cephas H. Sinclair................[..... do ... 2 500°00
William Eimbeck .................0..... do oo 2 500'00
F. Walley Perkins ................|..... do .o 220000
Frank D. Granger..........coovvvvifen. .. do i 2 140°22
N J.J.Gilbert. .. ...l do i 2 200°00
Henry L. Marindin...............|..... do ..o 2 200°00
JohnF. Pratt.................oo ..., dO i 2 200°00
Edmund F. Dickins..............|..... Ao et 2 200°00
Dallas B. Wainwright .............[..... 6 1o 2 200°00
Isaac Winston .........ceovvmeenonufeennn do .t 1 999°g0
William C. Hodgkins..............[..... do .o 2 000°00
Philip A. Welker.................|..... do . 2 000°00
James B. Baylor...................[..... do .ot 2 000°00
John A. Flemer ...................[..... do ..ot 2 000°00
Stehman Forney ..................|..... do .. 2 000°00
Charles H. Van Orden............. Ten months twenty-six days.......... 255°39
Gershom Bradford ................ Oneyear...........ccoviveveenvnnia... 1 800'00
Fremont Morse ...........covvvuuifonn., o ZT 1 80000
Walter B, Fairfield................0..... do .....ooiviiiiennn e e 1 80000
John Nelson.................oo.ol. ... L 1 163846
Henry L. Whiting................[..... O v 1 600°00
W. Irving Vinal,...............oofoeee, dO i 1 600°00
Charles T. Jardella................J..... QO vt I 419°28
George R. Putnam................[..... do .ot 1 400°00
E.B.Latham ............c.coo o ]oioidO o 1 400°00
Fred A. Young............ooovveifonnn. do verei 1 200°00
Albert L. Baldwin.................[..... e L Y N 1 200°00
Homer P. Ritter...................0..... do ... 1 200'00
Robert L. Faris.....coovovviie. Eleven months twenty-four days...... I 17696
AIDS.

Robert L. Faris............ooo0 Seven days ....ooovi i, 17°12
OwenB. French................... ONE YOAT v vt vr i inaenn.. 880°43
HughC. Denson...........oooooiifoeen. [ YO PR 877°74
CharlesC. Yates.........ooevvvvuui]onn. s L 900'00
Albert F.Zust.......oovvvvvvinn.. Ten months twelve days.............. 72884
Expenditlires. ... ouvtun it ii i e e 88 281°93
APPropriation . ... ..ottt e e 90 400°00
ExXPenditures. ... ..ovonvuett e e e 88 281°93
Unexpended balance. ........o.vveeinnioiini it 2 118°07
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SALARIES—PAY OF OFFICE FORCE, 1896.

REPORT OF THE DISBURSING AGENT,

Statement of the expenditures of the United States Coast and Geodetic Survey—Continued,

To whom paid. Time employed. Amount.
DISBURSING AGENT.
Robert J. Griffin.................. Oneyear ......ccoviiivneveranannnnns $2 200°00
GENERAL OFFICE ASSISTANT.
Walter P. Ramsey ................ One year .c..ovvvveeensonnninnnsraees 1 80000
CHIEF OF DIVISION OF LIBRARY
AND ARCHIVES.
H. Sidney King................... ONE YEAr . .vuerrerenenneisnncrasnsnns 1 800°00
CLERKS TO SUPERINTENDENT.

JohnF. Renfro................... Three months threedays ............. 309°78
George L. Flower................. Eight months twenty-eight days...... 89020
CLERK TO ASSISTANT IN CHARGE.

Adelbert B. Simons ............... One year .......coveveenecccccneinens 1 000°00

CLERKS.
William B.Chilton ................ ONE YOAT v vvivveee et tnnnennenaananens 1 650°00
Nicholas G. Henry................|..... O ittt i e 1 650°00
JohnH. Smoot....................0.... dO it e 1 400°00
William C. Maupin ...............|..... do .o e 1 400°00
Artemas Martin. ................. 0. ... O v iii e e 1 400°00
Eugene B. Wills................. L do i e 1 200°00
Freeman R. Green ................0 ..., dOo it e I 200°00
Frank W. Edmonds...............0..... do i e e 1 200°00
J. Henry Roeth 1 200°00
Asa G. Randall 1 200°00
Sophie S. Hein 1 000°00
Jennie H. Fitch 1 000°00
Alice G. Reville 97826
CHART CORRECTORS.
Edward H. Wyvill ................ One Year .....oovenvneenncecaanneasn. 1 200°00
IdaM. Peck .o cevvvvviveninnnennelin... Lo 1 200°00
Henry R. Garland ............. ... ... dO it e G00'00
Archie Upperman.........c.ooeuoafune.. do .t e 720°00
Mary L. Handlan.......c..ooeeenifain, do i 720°00
WRITERS.
Lily A.Mapes ......coovvnivanen ONe Year ... .oooivuvrercnnnseneeseans go0*00
Virginia Harrison...............ooou O it 900°00
Kate Lawn .....ooovvviiieeenennnifonae. do .. 80000
JohnDale........ooooiiiiiievnen Two months sixteen days............. 152°50
Deane S. Bliss . . ..o.vveevcnnnnnn.. OIE YEAT v ettt nvneeeannns 72000
John S. Hobgood ..... ........... Eight months elevendays............ 51628
Marie L. Fout .................... One year ........ovvveenininiaiiniennnns 710°22
Hetty S. Graves...........c.cc..ue Eleven months twenty-two days ...... 702°44
Edw. F, Lopez.............ccoo.n Eight months twenty-eight days...... 536°14
A .H.Bailey...................... Two months fifteendays.............. 150°37
Daniel Hurley .............covna. One year.......coovvniuiinseennnnenn. 573°11
DRAFTSMEN.

Adolph Lindenkohl............... One Year ... ..oo.vueeneunnainenninns 2 4o0°co
Henry Lindenkohl................ NN O e 2 200°CO
Edwin H. Fowler ................. e do ... 2 000°00
William C. Willenbucher.......... T do ... 2 000°'00
Ferdinand Westdahl .............. .. do oo 1 80000
Ernest J. Sommer................. [.... do ... 1 80000
Frank C. Donn ................... L do ..o 1 80000
David M. Hildreth ................ Lo, do o e I 400°00
Charles H. Deetz. .. ......covvvnnn loenen Ao i e 1 400°00
Edmund P. Ellis. c..... ..o ant I do v 1 200°00
CharlesMahon.................... |I ..... do v 1 000°00
Paul Erichsen ................. ... ... do .. 1 000'00
Francis W.Clay .................. ‘ Three months twenty-one days........ 251°90
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UNITED STATES COAST AND GEODETIC SURVEY.

SALARIES—PAY OF OFFICE FORCE, 1896—Continued.

Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

To whom paid. Time employed. Amount.
DRAFTSMEN—continued.
William R. Doores................ Four months twenty-two days........ $350°93
John T. Watkins............c...... Six months twenty-two days.......... 484°23
Claude V. Martin ..... PR RPN Two months sixteen days............. 190°36
COMPUTERS.
Edward H. Court:nay ............. [0 112351 -7- 0 S 2 00000
Myrick H. Doolittle...............]..... o 2 C02'00
John B. Boutelle .......cooovuiiuuifen... do .o 1 60000
Leland P. Shidy................. .| ... do .. 1 600°00
Frank M. Little, .............. ... fovne, do ... 1 59565
Daniel L. Hazard .......coovvevvafenen, L« 1 400°00
Rollin A. Harris .................. e do .. 1 400°00
Charles H. Kummell.............. [T do .o 1 200°00
Harry F. Flynn................... [-ee- do ... 1 200°00
Lilian Pike....................... L do ... ... 1 000°00
Jesse Pawling, jr...............o.. Two months twenty-eight days ....... 244°49
Francis W. Clay .................. Eight monthstendays............... 68482
COPPERPLATE ENGRAVERS,
William A. Thompson............. Oneyear...........oveiiivininnnnnnn, 2 000°'00
Henry M. Knight..............o0o o O e 2 00000
William H. Davis.................[..... do ... 1 800°'00
Edward H. Sipe ..............o00een e do ... 1 80000
William F. Peabody...............0..... do ... .. 1 6Q0°00
Henry L. Thompson ..............0..... do oo 1 600700
William A. Van Doren .................. do L 1 200°00
Alfred H. Sefton....................... do ... 1 200°00
Peter H. Geddes . ................0ouuen QO .t 1 000°00
George Hergesheimer .............0..... do ... 90000
Frank G. Wurdemann. ............l..... do 8b2°17
Harry R. McCabe................lo.ees do . ..iiiiiiii 900°00
William Mackenzie ...............0..... do .. e 900°00
Rowland H. Ford...................... QO . 400°00
ELECTROTYPER AND PHOTOGRA-
PHER.
Louis P. Keyser .................. (0] 1T 7 ¥ 1 800°'00
ASSISTANT ELECTROTYPER AND
PHOTOGRAPHER.
Roy Thomas...................... One year ...oveeeevnneriiniieeennn... 700°00
PLATE PRINTERS.
D.N.Hoover..................... Oneyear..........ooiviveinnnnnanns. 1 600'00
Charles J. Harlow.................01.....do c. o i i e, I 000°00
Richard 8. Bright................. Two months twelvedays............. 201°01
Eberhard Fordan ................. ONe YeaY .ottt ittt et 998°64
Neil Bryant. ............coievinui]onnn. (o T I 000’00
George B. Crawford . ............. ..... do ... ... 1 000°00
James L. Smith................... Nine months eighteen days........... 797°55
PLATE PRINTERS' HELPERS,
Charles F. Locraft ................ One year.............o i ... 700°00
William H. Waddington........... Sevenmonths .................... ... 408°65
Louis L. Williams................. One year..........oooviiiiuiinn.i... 700°00
Paul Dexter ........ooovvveeiindfoinn, o 70000
Frank C. Gohre...................}..... Ao o 699°05
William M. Conn.........ooovvs ovnnn Ao e 67049
Charles Buckingham .............. Fivemonths............. ... ... ..... 290°40
INSTRUMENT MAKERS.

Ernest G. Fischer................. Oneyear............................ 1633
Clen}ent Jacomini.................[..... L 1 2382(9)
William R, Whitman .............[..... do ... 1 000°00
Stephen A. Kearney...............J..... do ... T 000°00
Clarence E. Regennas.............J..... do ..o 1 000*00
Michael Lauxmann, jr ...... RN P do .o 900°00
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REPORT OF THE DISBURSING AGENT.

SALARIES—PAY OF OFFICE FORCE, 1896—Continued.

Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

To whom paid. Time employed. Amount.
CARPENTERS,
Horace O, French................. One year.......coureievnnneernnenann $1 200°00
George W. Clarvoe...............f..... o A 1 00000
Charles N, Darnall ................ weenndO L e 893°50
ENGINEER.
P.J.Mullen...................... Oneyear ..........c.oovviuinvnnnn... 1 000°00
WATCHMEN.
David Parker..................... 10721 S 88000
JohnW. Drum.................. oo do . ..oviii 88000
J A - Dorsey ..ot | One month sevendays ............... 8310
FIREMEN. '
Horace Dyer...................... Oneyear ........ooeeeeviiiininnnan 630°00
William H. Butler ................ Two months sixteen days............. 116°51
MESSENGERS.
Edw. D. Scott ..........ccoihinn.. One Year.........ooeeeeeevnnnnnnnnn. 88000
CharlesOver.............ooiviiinifoe. do ... 820°00
Charles H. Jones..................[..... do ..o 820°00
Williamt R. McLane...............0..... do ..o 820°00
Vicente Denis ..........oocvvnneinnes do i 82000
Thomas McGoines ................ | do L. 820°c0
JJA Dorsey ........ovvviii... . Ten months twenty-four days......... 735'79
John W, Reed .................... | One D42t R N 700°00
George Newman....................... do oo 700°00
John W. Miner ............ ... ... s (o J O PN 640°00
Preston Boisseau.................. Nine months twenty-four days........ §22°20
John W. Hunter .................. Oneyear .........ccoovvviiiininnnns 640°00
William H. Butler................ Nine months fourteen days........... 44750
Dennis E. White.................. One year .......ooovvvninniiniiniian. 550°00
Owen E. McNeille ... ............. Onemonth .......................... 45°30
PACKER AND FOLDER.
Attrell Richardson ................ ONE Year ..ovivreiiie et iinniannnns 630°00
LABORERS.
JJH.Brown ............coaL. Oneyear .......c.oovvvienaaenann.. 63000
Baylor Crutchfield ................ Seven months twenty-nine days....... 415°93
Hans Bowdwin ................... One year ........c.civiiiiinieneinn. 550°00
Boston Brown..................... N o S 550°00
John H, Mason ................... [-v.-. dOo i e e 365°00
Virginia McGliney................ [ovendO oo 365'00
E#penditures ..................................................... 131 333°16
Appropriation .. ... .. e 132 67000
Expenditures ... ..ottt i i e 131 333°16
Unexpended balance............. ittt 1 336°84
RECAPITULATION.
Pay of field officers. ... ...t e e 88 281°93
Pay of office fOrce. .. vuuue et e 131 333°16
Expenditures (...t 219 615°09
Total sum appropriated for salaries .. ...ttt i 223 070°00
Total sum expended for salaries...........coviiiii it iii., 219 615'09
Unexpended BAIANCE. .. ..v . tin vttt rraeen et et iaeniiinanens 3 454'91J
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PARTY EXPENSES, 1896.
ATLANTIC COAST.

Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

To whom paid. On what account. Amount.

F.T. Akin& Co.................. Coal and stores for steamer Blake ..... $449°38
W. S. Benson, U. S.N............. Hydrography, steamer Endeavor...... 23°47
H.G. 0. Colby, UUS. N........... Hydrography, steamer Blake.......... 2 841°15
JohnW. Donn.................... Triangulation and topography ........! 153851
W.W. Duffield ................... Commutation ........................ 22°50
A.Dunlap, U.S. N............ ....| Hydrography, steamer Blake ......... 860°80
J A Flemer...................... Topography ...............oooiiiin. I 090°66
Stehman Forney ..................[..... do .. ... I414'¢8
L. M. Garrett, UUS. N............. Hydrography, steamer Endeavor. .. ... 376°53
George W. Knox Express Co....... Transportation....................... I'10
G.C.Hanus, UUS. N.............. Hydrography, steamer Eagre ......... 1 986°00
A. E. Hathaway................... Repairing wagon and harness. .. ..... 24°00
W.C. Hodgkins................... Topography ............co.ooiiiin. 1 146°87
C.T.Iardella.................ooue, do ...l 1 65288
George McGaw ................... Storage..........ciiiiiiiiiiiiiia 8'00
Robert G. Peck,U. S. N........... Hydrography, steamer Bache ......... ; 2 47701
John Steele....................... Storage and pasturage ................ 56°00
W. Irving Vinal................... Topography ...........ccoooivniina.. 1 34858
D. B. Wainwright... .............]..... do ... 1 373°45

Expenditures ... i i e 18 691°87
A gropriation ........................................................... 18 000°00
AS 10 per cent from tides, etc........ ... ittt 500°00
Add 10 per cent from magnetics........... ... el 200°00

Total ... e 18 700°00
Expenditures. .. ......ooiiui i e e e 18 691°87

Unexpended balance...... ...ttt ittt e, 813

GULF COAST, ETC.
To whom paid. On what account. Amount.

George W. Knox ExpressCo....... Transportation...............oivven. $9°21
George Olsen.....................|.... do e 5°00
Robert G. Peck ................... Hydrography, steamer Bache ... ..... 299°95
F. Walley Perkins................. Triangulation........................ 5 603°92
P. A Welker..........oooovni.. Combined operations. ................ 2 624°51

Amount disbursed. .. ... .. ... ... 8 54259
Railroad accounts referred forsettlement.................. ..o, 37°41

Expenditures . ...... ...t it e a 8 580°00
Aggropriation ........................................................... 7 800’00
Add 6 per cent from Navy travel,etc........... ..o, 180'00
Add 1o per cent from objectsnotnamed. ..., 600°00

8 0 T 8 58000
Expenditures ........... e e e e e e 8 580°00
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

PARTY EXPENSES, 1896—Continued.
OFFSHORE WORK, ETC.

‘T'o whom paid. On what account. Amount.
J. ] Blan&in, US N............. Hydrography, steamer Endeavor...... $349°47
H.G.O.Colby, UUS.N........... Hydrography, steamer Blake ......... 423°73
A, Dunlap, U.S. N.......c.coiian]onn.. Lo ¥ Y U N 102°00
L. M. Garrett, U. S.N............. Hydrography, steamer Endeavor...... 1 449°96
Inspector Seventh light-house dis- | Oil for steamer Bache ................ 22°84

trict.
Robert G. Peck, U. S. N........... Hydrography, steamer Bache ......... 2 575°95
J. A. Shearman, U. S. N........... Hydrography, steamer Blake ......... 17084
Expenditures. ... ouvnet ittt et e e e 5 094°79
APPropriation . .....uuei it i e e i e 5 000°00
Agd 1 per cent from Pacific Coast.........c.oiiiiiiii i i 150°00
10 7 S 150°00
Expenditires. . ... ittt i e i it i 5 094°79
Unexpended balance......... ...ttt 55°21
PACIFC COAST.

‘To whom paid. On what account. Amount.
E.F.Dickins..................... Storage.........ooiiiiiiiiiiiiiienee $34°00
Lucian Flynne, U. S. N........... Hydrography, steamer Gedney........ 222°69
J.J.Gilbert ........ ..ol Triangulation and topography ........ 1 69975
A.P. Osborn, UUS.N............. Hydrography, steamer Gedney........ 4 852°59
JF Pratt...............iil Storage ... ..o i e 42°00
Revenue-Cutter Service............ Flags for steamer Gedney ............ 49'00
Aug. F. Rodgers.................. Triangulation and topography ........ 2 476°61
James H. Sears, U. S. N........... Hydrography, steamer McArthur ..... 5 150°59

Amount disbursed . ... ..... ... .. (i i i i e 14 527°23
Railroad accounts referred for settlement .................cciiiiiiennerenn 12°00
Expenditures ... ... ... i e it et e 14 539°23
APIOPriation ... ..ouuiii it i e e s e et e 15 000°00
Less 1 per cent transferred to offshore work, etc.........,...... $150°00
Expenditures ...... .ot i e 14 539°23 .
—_— 14 68923
Unexpended balance. ... ....covuiiiiiniieintininenanneronneenn, 31077
TIDES, ETC.

To whom paid. On what account. Amount.
William Anderson................. Brazos Light Station tidal ............ $193°52
W. S. Benson, U. S. N.... ....| Tidal observations, steamer Endeavor . 627°50
J.J. Blandin, U.S. N.............|..... [ L 6581
L. M. Garrett, UUS. N.............|..... Lo 0 J O 163°86
G.C. Hanus, U.S.N.............. Tidal observations, schooner Eagre.... 472'90
E.B. Latham,..................... Establishing tide stations............. 350°21
Henry L. Marindin. ............... Washington tidal and storage......... 53°50
Revenue-Cutter Service............ Flags for steamer Endeavor and | - 45°95

schooner Eagre.
Aug. F. Rodgers.................. Sausalito and San Francisco tidal .. ... 1 101°77
J. G. S’Fauldmg ................... Fort Hamilton tidal.................. i 05836
O.H. Tittmann .. ........cooeeeedfoonn. do ..o e 62'47
B.W. Weeks.......covvviinnnnenss Port Royal tidal ..................... 153°20
Expenditures ... .oovuvivnenenne it inninieiieeenerennnnanennns e 434905
P8 s) 030 3o 11 3 o3 U 5 000°00
Less 10 per cent transferred to Atlantic Coast ................... $500°00
Expenditures ... .. oottt it i e 4 349°05
——— 484905
Unexpended balance ......ooveiiiieieiiiiiiiiiiiiiee i, 150°95
L |
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Statement of the expenditures of the United States Coast and Qeodetic Survey—Continued.
PARTY EXPENSES, 1896—Continued.

REEDY ISLAND TIDE GAUGE.

[ ] ;
To whom paid. ) On what account. | Amount.
JLE. Pratt . ... Establishing tide gauge at Reedy $699°68
. Island.
APPIOPIIAtION L Lottt e i e 700°'00
Expenditures .. ... .. ..o i 69968
Unexpended balance. . ........cooieiiirniiiieiiieninnaeaneanin., . ‘32
COAST PILOT, ETC.
To whom paid. On what account, Amount.
G. C. Hanus, U. 8. N.............. Locating reported danger............. $14°30
Talbot Pulizzi..................... Services.........o i, Goo'00
John Ross ............ooiiiiiined]nns. Ao v e I 500°00
Glennie Tarbox, U.S. N........... Hydrographic examination ........... 332763
Expenditures .. .ouuvriei ittt e e : 2 746'93
APPropriation . .. ...ttt e e e 3 000°00 |
Bxpenditures ... .. e e 2 746°93
Unexpended balance. ......... ..ot iiiiinneeiiiirniaeneeann. 253°07 J
L —
MAGNETICS.

l To whom paid. ‘ On what account, Amount.
James B. Baylor................... ' Magnetic observations................ $842°13
R.L.Fans ......................]oenn, do 40369
George R. Putnam ................[..... do ...t e 30721
Aug. F. Rodgers .......... .......L..... Ao e e 42°99

Expenditures ... ... ... . 1 596°02
APPropriation ... ... ... .. e 2 000°00
Less 10 per cent transferred to Atlantic Coast ................... $200°00
Expenditures ..........oo i i e e 1 596°02

— 1 7g6°02
Unexpended balance............... ..ot 203°93
LEVELING.
- |

[ To whom paid. : l On what account. " Amount.

l Isaac Winston .................... \ Precise leveling...................... $2 156°68

Amount disbursed . .........c... i 2 156°68
Railroad accounts referred for settlement ............ ..ol L, 4709

Expenditures ....... AP e D 2 203°77
APPIoPriation. ... ..ot r i e 2 500°00
Expenditures ... ...t e 2 203°77

Unexpended balance. ... ...c.ceerueentettirtt it T 296°23
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

PARTY EXPENSES, 1836—Continued.
GRAYVITY, ETC.

‘To whom paid. On what account. Amount. _1
A T. Mosman .................... Longitudes .......................... $729°33
George R. Putnam................[..... do .o 35140
C. H. Sinclair................... N PP do .o 676°31
Expenditures . .....ovvie i i e 2 257°04
APProOPIiation . .« .vvint it i e e 2 500°00
Expenditiures . ... . e e e 2 257°04

Unexpended balance ..............oiiiii it 242°96

NAVY TRAVEL, ETC.

To whom paid. . On what account. Amount.
W.S. Benson, U.S. N ............ Mileage ........ooiiiiii i $14°72
G. B. Bradshaw, U. S. N ............... Ao L e 239°G2
H.G.O. Colby, UUS. N................ do .o 215'60
C. M. De Valin, U. S. N...........[..... do ... 8384
John W. Donn................... Special survey ............ ... ... ... 234.57
A . Dunlop, UUS. N ............... Mileage ... ...t iiiii e 46.80
W. H. Faust, U. S. N .......... .. ... do ..ooii i 253°52
Stehiman Forney .................. i Traveling expenses................... 375
L. M. Garrett, UUS. N ............ Mileage . ... ... ...l 38'00
W. W. Gilmer, U, S. N............ ... dO et 72°08
G. C. Hanus, U.S.N ............. o do e e 1680
John F. Hubbard, U. S. N.............. do ... e 3576
W. McLean, U. S, N ..........oo vt Ao 6.40
M. L. Miller, T.S.N .. ...oovevn e, do .o 296
Jeff. . Moser, U S. N................. do ... ...l 923°'36
A.P.Osborn, U. S. N............. e do ... 26304
Robert G, Peck, U S. N-.......... I do 4288
J.H. Reid, U.S. N ............ e do ..o 3'76
Hugh Rodman, U. S. N........... e do ... 4832
Glennie Tarbox, U.S. N .......... [T do oo 126°So
B.R.Ward, UUS. N .............. I do o e 640
H A Wiley, UUS. N....ooooeen e do oo e 15°04
Expenditures . ......onoit i e 2 694°32
ApPropriation . ... e e e 3 000°00
Less 6 per cent transferred to Gulf Coast, etc..................... $180°00
Expenditires . .......vnniut i 2 694°32

— 2 874°32

Unexpended balance. ........ooiviii it e 12568

OBJECTS NOT NAMED.
To whom paid. ! Ou what account. Amount,

| o o

Baker & Richards................. | Stores for steamer Hassler ............ { $6°90
W, W. Duffield....................! Traveling expenses. . ................. | 3365
John Hoodless ... ....c.ocoovvin 0. | Services ... ... .. ool | 173'00
Charles Johnson .................. e do ... 60000
W. O. Luscombe.................. rStorage. ... 5'27
McKenzie, Oerting & Co .......... | Stores for schooner SPY. i 21°45
Fremont Morse ................... | Astronomical ...l 52'g0
George Olsen ...............o0une. D SerVICES L. 43785
Aug. F. Rodgers .................. Astronomical and moving observatory. 1.596°38
Carl F. Schindt ................... SeIVICES .. v vt ' 550°00
O. H. Tittmann. .................. Traveling expenses as delegate to Inter- i 333°22

national Geodetic Conference.
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Statement of the expenditures of the United States Coast and Geodetic Survey—Coutinued.

PARTY EXPENSES, 1896—Continued.
OBJECTS NOT NAMED-—Continued.

—
To whom paid. On what account. Amount.
Henry L. Whiting ................ Traveling expenses................... $20°75
S. F. Whitmarsh ... ............... Storage. ........ .. ciiis i 23°00
William E. Woodall & Co ......... Stores for schooner Matchless......... 54°20
Expendittres ........ i e e 3 90857
ADPPropriation . . ...ttt e s 6 000'00
Less 10 per cent transferred to Gulf Coast,etc.................... $600°00
Expenditures ... ... ...ouuuiitiiiionet i, 3 908°57
R 4 508's7
Unexpended balance. ...........ocuvvniiiniiiieeennnnieneenenannn.. 1 491°43
RECAPITULATION.

{Showing expenditures in gross by subitems.]

Subitems. Amount.

Atlantic Coast......... ... i, BT $18 691°87
Gulf Coast, @€ ... ..ttt iene et e, 8 542'59
OfTSHore Work, €10, ... ou. vttt ieeeiie et ieneasaoeensontennneannnns 5 094°79
PacificCoast .........coiiiiiiiieniiiinennnn. N 14 52723
) Tides, €10 . ..ot e e e 4 34905
Reedy Island tidegauge . .....oooii i il i i i e 699°68
Coast Pilot, @tC. ...ttt e i i e e e 2 746°93
MagnetiCs ...ttt i e et e, 1 596°02
D ) o N © 2156'68
Gravity, €1C. ..ottt i e e e e 2 257°04
Navy travel, €tC . ...ttt ittt it e 2 694°32
Objects not mamed. ...... .. ..o ittt e 3 908'57
Amount disbursed ........... . ... L i iiiiiiieriiiie 67 26477
Railroad accounts referred for settlement...............oeiiiiii L. 96°s50
Total expenditures. . ..... ... ... i iueeriiiariier i, 67 361°27

Total amount appropriated for party expenses, 1896..............o.iue... 70 500°00
Total amount expended for party expenses, 1896 ...........coiviiiina.., 67 361°27
Unexpended balance..............ccoiiiiuiiniiiinrr i eian.., 313873

CLASSIFICATION OF EXPENDITURES FOR PARTY EXPENSES, 1898,

On what account. Amount.

Triangulation ........ ... ... . e R R TR T T $9 366°20
Topography ... ...t e ettt 12 006°33
Hydrography .........cooiiiiriieiii i 30 153'75
Coast POt . ... e et it e i e 2 746°93
Leveling ... .ooonioi i 2 20377
MagmetICS. L.ttt e e e 1 596°02
Geographical positions. ........ooiiiiiiiiii i 2 257°04
Tidal Operations ... ......eeui ittt it e 4 349°05
Establishing tide indicator at Reedy Island ................ .. ... . ..., 699°68
Astronomical work and moving Presidio Observatory ...................... 1 649°28
Traveling expenses of delegate to International Geodetic Conference. ....... 33322

Y 67 361°27
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

PARTY EXPENSES, 1895 AND 18946.

ALASKA.

To whom paid. On what account. Amount.
Bureau of Equipment, Navy....... ‘ Coal for steamer Patterson............ $402°'56
E:K.Moore, U. S N.............. Hydrography, steamer Patterson...... 8 547°16
Fremont Morse...........coue.e.. Longitudes .......................... 1 885°88
Revenue-Cutter Service............ Flags for steamer Patterson........... 46°50

Expenditures. . .. ...t i i e i e e 10 882°10
Balance on hand, report for 1895... ... ... ... .. e 12 646°00
Less 5 per cent of appropriation transferred to transcontinental

WOT K Lo e e et $750°00
Expenditures...........coiiiiiiiiiiiii i e i 10 882°10
J— 11 632°'I0
Present unexpended balance...........cooviiiiiiiiiiiiiiiiieiien.. 1013'90
STATE SURVEYS,

‘To whom paid. l On what account. Amount.
JohnBarlow...................... Pasturage ............... 0o $393°02
A. H. Buchanan................... Triangulation........................ I 143707

. Thomas Hughes.................. StOrage. . . iveet e e e 418
F. Walley Perkins................. Triangulation........................ 3 419°06
C. H.Sinclair..................... California and Nevada boundary ...... 5 815°01

Amount disbursed ..... ... ... .. .. i 10 774°34
Railroad accounts referred for settlement................................. 121'Q2

Expenditures.................... N 10 896°26
Balance on hand, report for 1895............. it 11 124°89
Received from F. Walley Perkins, repayment to credit of appropriation.. ... 3°40

11 128°29

J Expenditures............. ... i, e 10 896°26

Present unexpended balance. ...l i, 232.03
TRANSCONTINENTAL WORK.

To whom paid. On what account. Amount.

A L Baldwin................000. Reconnaissance...................... $73°22
William Eimbeck ................. Triangulation........................ 7 879°66
F.D.Granger.........co.oovevnninifoa. do ... .ot 4 618°01
F. Walley Perkins................ Storage and pasturage................ 138°00
P.A . Welker..................... Triangulation......................0. 660°61
Amount disbursed ...... ... .. e 13 369°50
Railroad accounts referred forsettlement..............ccovviiiiiiiiienenn. 113711
Expenditures ... ..o it i e 13 482°61
Agpropriation ........................................................... 13 000°00
Add sper cent from Alaska. ... ...t i i 750°00
B 17 Y 13 750°00
EXPenditUIESs. . oo\ ovvr et i e ee et e e e 13 482°61

Unexpended balance........coiiiiiiiiiiiiiiii i, 26739
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Statement of the expenditures of the United States Coast and Qeodetic Survey—Continued.
PARTY EXPENSES, 1895 AND 1836—Continued.

RECAPITULATION.
{Showing expenditures in groes by subitems.)
Subitems, . Amount.
ALAS A, Lt e e e $10 882°10
O I b ) 10 774°34
Transcontinental work......... ... i i 13 369°50
Amouut disbursed. ........ ... 35 025'94
Railroad accounts referred for settlement. .......... ... ... ...l i 235°03
Expenditures ... 35 260°97
Balance on hand, report for189s............. .o oL : 36 770'89
Repayment by F. Walley Perkins to credit of State surveys................ 3°40
Total .o e . -3_6_;%4'29
Expended since, as above . ... ... e 35 260°97
Presentunexpended balance........ ... . ... il 1513'32
ALASKA BOUNDARY SURVEY.
[FROM JANUARY 1, 1896, TO OCTOBER 31, 1896.]

r To whom paid. \ On what account, Amount.
W. W. Dufffield ................... ! Traveling expenses.................. $40°25
H.J].Wallace..................... | Storage ............oiiiiiiii, 6'00

Amount disbursed. .. ... .. . .. . i i i i 46°25
Railroad accounts referred for settlement ........................ ... ... 20°00
Expenditures ................ S 66°25
Unexpended balance on hand Jan. 1, 18¢6 .............. ... oo, o 649-:—‘3-7""
Expenditures ...... ... ... e 6625
Present unexpended balance .......... ... ... o oo, o 58_3'12
REPAIRS OF VESSELS, 1896.
To whom paid. On what account, : Amount.
American Ship Windlass Co ... ... Steamer Blake....................... $43°00
W. S, Benson, L.S. N ............ Steamer Endeavor................... 114°00
John A. Berg .................... Schooner Quick................... ... | 112°88
W.H.Birch&Co................ Steamer McArthur................... : I 072'00
W. H. H. Bixler & Co ............ Schooner Matchless.................. | 294°01
H. G . Clay, Jr., & Co............. Steam launchNo. 28................. : 325°00
H.G.0.Colby, UUS. N........... Steamer Blake............ ... ... | 1 58209
Davis Coast Wrecking Co ......... Schooner Eagre.........c..ovvui... | 6500
A.Dunlap, U.S. N ............... Steamer Blake............ ..ol ! 149°64
Lucian Flynne, U.S.N ........ ... Steamer Gedney .....................! 12°00
L. M. Garrett, U. S. N............ Steamer Endeavor : 570°20
J.I.Gilbert ......... ..ol Steam launch Tarry Not ............. 3°'50
G.C. Hanus, UUS.N............. Schooner Eagre...................... 1 665°70
John Hoodless.................... Schooners Quickand Spy ............ 330°25
E. K. Moore, UUS. N ............. Steamers Patterson and Hassler, ... ... ! 22 225°14
Jeff. F. Moser, U.S. N............ Schooner Matchless.................. ! 47°15
A. P. Osborn, UUS.N............. Steamer Gedney ..................... 503°95
Robert G. Peck, U. S. N .......... i Steamer Bache....................... 60210
C.S. Rossiter & Co....vvvnnnn, | Schooner Matchless.................. 26000
James H. Sears, U. S. N........... Steamer McArthur................... 281'74
Stevenson & McGee............... Schooner Matchless.................. 390°00
Glennie Tarbox, U.S. N .......... Schooner Transit..............,...... 159°44
William E. Woodall & Co......... Steamer Blake and Schooner Matchless. 6 987°06
EXPENAILUIeS . . . oottt ettt ii it e i et e 37 795°8s
APDropriation ...... ... ... i 38 00000
Expenditures ... ... e e 37 79585
" Unexpended Dalance . ......ooeuurveiennn ittt 204°'15
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

REPAIRS OF VESSELS, 1896—Continued.

CLASSIFICATION OF EXPENDITURES FOR REPAIRS OF VESSELS.

Name of vessel. Amount.

Steamer Bache. ... .o i e e e s $602°10
Steamer Blake. .. ...t e 3 035'63
Schooner Eagre ................. e e e e e e 1 730°70
Steamer Endeavor . ..ot e e e 684°20
Steamer Gedney. ... ..ottt e e s 515°95
Steamer Hassler. .. ... e e 328’00
Schooner Matchless. ...t e 6717°32
Steamer McCArthUr. .. ... e e I 353°74
Steamer Patterson .. ... e e e e 21 897°'14
Schooner QUICK .. .o.vt it e e e 16163
SCROONEE S Y .\« vttt e e s 281°50
Steam launch Tarry Not. .. ... i i i s 3°50
Schooner Transit .. ... i i i e e 159'44
Steam launchi NO. 28. ...t i e e e 325°00

Total .................... S N - 37 795°85

PUBLISHING OBSERVATIONS, 1896.

To whom paid. X On what account, Amount.

Gertrude Harrison ................ Services........ ... . i $229°03
F. L. Kendrick ............... PR PN do oo : 50°00
Buford Lynch ...................|..... do ... : 468-97
Ernest Whitehead...... ..........0 ..., do i 247°58

Expenditures. . ... .ouuei e 995°58
APPropriations ... ... e 1 000°00
Expenditures. ... e 995°58

Unexpended balance. ..........oiiiiiii ittt 4'42

GENERAL EXPENSES, 1896.

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND
SUBSCRIPTIONS.

To whom paid. On what account. Amount.
The Alfred ElyCo ................ Instrument and carpenter shops....... $84°94
American Engineer Car Builder | Subscriptions........................ 1'00
and Railroad Journal.
American Journal of Commerce....l BOOKS...........cviiiiiiiinnennnn. 75
D. Appleton & Co................. Subscriptions ............o.oi.. 5'00
William Ballantine & Sons. ........ BOOKS ...ttt e 4°20
D.Ballauf ........................ Instrumentshop..................... 12°00
Bausch & Lomb Optical Co........ Instruments and instrument shop .. ... 143738
Benedict & Burnham Manufactur- | Instrumentshop..................... 18980
ing Co.
A Berger......cooooiiiiiiiiiiiiiienn Ao i 42'50
Thomas Binnix ...................[..... do ..o 1'60
John Bliss & Co.........ooviiie, Instruments ......................... 4800
Andrew W, Boyd ................. BoOKS ..ot i e 15°00
Brown & Sharp Manufacturing Co."| Instruments and instrument shop . .... 110°74
Buffalo Dental Manufacturing Co . .[ Instrumentshop..................... 54°36
J H.Bunnell & Co............... Instruments ...........ovvviinnen.n. 2500
W.H. Butler ,................o.0. Instrument and carpenter shops....... 433
The Carborundum Co ............. Instruments and instrument shop ... .. 36°13
John Chatillon & Son ............. Instrumentshop ..................... 825
J.H. Chesley & Co .........vonnn. Instrument and carpenter shops and 67°34
drawing division.
Church & Stephenson............. Carpentershop ............coovvinne 25°'00
Cincinnati Varnish Co.............0..... L& (o J N ‘2°70
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

GENERAL EXPENSES, 1896—Continued.

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND
SUBSCRIPLIONS—Continued.

‘I'o whom paid. On what account. Amount.
William D. Clark & Co............ Instrument and carpenter shops....... $26°or1
Cushman Chuck Co............... Instrumentshop ..................... 3°00
Edward S. Dana .................. Subseriptions . ... 600
Darling, Brown & Co.............. | Drawing division..................... 36°00
John Dickerson................... S Instrument shop ..........oovviua... 10°00
Henry Disston & Sons. ............ Instruments ............coooiviieen..s 1°65
Doremus & Just .................. Instruments and instrument shop ..... 6°00
Alfred Ely & Co........oovvnine. Instrument shop ..................... 845
E. Morrison Paper Co.................. do .. 1°00
The Engineering Magazine Co..... Subscriptions . ... ... 3'00
George T.Ennis .................. Instrument shop ............vevunn.., 152°50
J-C.Ergood & Co ......oonviiiii]onnes do ... 648
W.F. Evans & Sons ........oo.vuule. L L 15733
Felt & Tarrant Manufacturing Co. .| Instruments ......................... 350°00
C.B.Fenton& Co................ Instrument shop ............ ........ ‘60
M. N.Forney...........coivvuvnnn Subscriptions . .......oo i . L.50
Geological Publishing Co..........0..... dOo o 3.50
Z.D.Gilman..................... Jnstrument and carpenter shops....... 4.25
Ginn&Co..............ooiiia Subscriptions........ ...l 2°50
Otto Coelze...............ovvinnn. Instrument shop ..................... 4°00
Henry J.Green................... Instruments ................ .ol 30°00
Hanlon & Goodman. .............. ! Carpentershop................oooini, 3°42
Robert N, Harper................. Drawing division..................... 3°00
R. M. Harrover................... Instrument and carpenter shops....... 3°40
Louis 8. Hayden.................. BOOKS .ot veeive et 1'50
Henry McShane Manufacturing Co.| Instrumentshop ..................... 1'67
Herz Hoffa ............... ....... ... do ..o ‘50
John Boland Book and Stationery Co.| Books.............. e e 3°25
Johns Hopkins Press.............. Subscriptions . ...l 500
Jones & Laughlin, Limited ........ Instrumentshop ..................... 12.17
M. E. Kahler..................... Instruments and instrument shop ... .. 14045
JoKarr........ e Instrumentshop ..................... 52°00
W.H. Kemp &Co................|..... do ... 12°94
J.B.Kendall.................. ..., i Instrument and carpenter shops.... ... 4°34
W.L.King......coooieiivne. .. Instrument shop..................... 12°90
James B. Lambie.................. Instrument and carpenter shops....... 49°10
Julius Lansburgh.................. Instrument shop...........coooe.o... ; I1'I5
Leland & Faulconer Maunfactur- | Carpentershop..............cooniii, 81°00
ing Co.
Lem%ke & Duechner............... Books and subscriptions.............. 41°00
Melville Lindsay............o.o o0 Instrument shop.... ...l .. 5'95
Jooeb Bros.............ooiieiiaide do ..o 1°60
W. H. Lowdermilk & Co........... Books and subscriptions.............. 7622
Tutz Bros...oo.oooviinneionnnnn, Instruments and instrument shop..... 33°65
Mackall Bros. & Flemer........... Instrument and carpenter shops....... 2°93
The Macmillan Co................ Subscriptions........ ..ol 300
Mahn & Co...........oviuiL.. i Instruments . ...l 675°00
R. H. Mallalieu................... Instrumentshop ..................... 42°50
F.P.May&Co.............. RN Instrument and carpenter shops....... 12°01
McFaddenCo............c..ooiiolt, do .o 13°06
W.H.Mehler..................... Instrument shop..................... 1'75
E. K. Moore...................ofoein do ... e 30°00
Munn & Co...ooiiviniiiiiiiian Subseriptions . ... ..o oLl 7'00
George F. Muth & Co............. Instrument and carpenter shops and 26°49
drawing division.
T.S.&J.D. Negus................ Instruments ......................... 25700
John C. Parker.................... BOOKS . oo e venve i, 5°00
Phosphor Bronze Smelting Co., | Instrument shop............ . ... . .. 10°03
Limited.
Charles S. Platt..................f..... do i 15°52
Publishers Weekly................ Subscriptions. ....... ... L 5°00
E.J.Pullman..................... Instrument shop..................... 360
William Ramsey.................. [enns do ... 16°50
Rand, McNally & Co.............. | BOOKS vt viieii e 9°25
Reed & Prince Manufacturing Co ..| Instrument and carpenter shops. ...... 12°25
HughReilly...................... G do ..o 7283
E. 8. Ritchie& Sons . ............. Instrumentshop ............. ... ... 25°90
Rochester Optical Co.............. Instruments ......................... 145
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GENERAL

REPORT OF THE DISBURSING AGENT.

EXPENSES, 1896—Continued.

SUBSCRIPTIONS—Continued.

Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND

To whom paid. On what account.
August P. Rodgers................ Instrument shop and books...........
Scheller & Stevens................ Instrument shop .....................
Fred. A. Schmidt ................. Instruments, instrument shop, and
drawing division.

C. A. Schneider’sSon............. Instrument shop.....................
L. H. Schneider'sSon............. Instrument and carpenter shops.......
Science..........cooiieeeiiiia, Subscriptions . ......... . ...l
Seth Thomas Clock Co............ Instruments ............... ... ..
George A. Shehan ................ Carpentershop.................... ...
Shoemaker & Busch .............. Instrumentshop .....................
M. Silverberg & Co...............i Carpentershop.......................
Thomas W. Smith ................ R« . T
Thomas Somerville & Sons........ ! Instrument shop ..............ccoonn..
Gustav E, Stechert................ Books and subscriptions ..............
Ormond Stone.................... Books ..............oooiiinn
Sussfeld, Lorsch & Co............. Instruments ...........oovivunieenn..
University of Chicago............. Subscriptions ......... oo
United States Naval Institute......l. ..., do ...
Julius Wamschoff .................. Instruments .........................
F. Weber & Co . .........oiniiat, . Drawing division.................. ...
B. Westermann & Co.............. Books and subscriptions . .............
Wetherill & Bros ................. Carpentershop.......................
Louis Weule..................... Instruments and instrument shop......
Williams & Hanks................ Instrumentshop................. ...,
Willsey & Wood.................. BOOKS ...cvvviii i

Amountdisbursed ... ... ...
Account settled by Auditor, for calculating machine.......................

Expenditures. .. o.ouiin i e i e
APPropriation ... ..ot e
Expenditures. .......cccoviiiiin. .. A

Unexpended balance....... ... ..o ittt

———
Amount.

175
4'14
20630

500
4440
5°00
62°40
401°90
3725
2°16
‘8o
201°75
2°00
go'0o
500
3'50

1 154769
23°63
4'39
11°03
101°50
14°69
10°00

5 72811
101°22

5829'33

8 00000
582933

2 170°67

COPPER PLATES, CHART PAPEK, PRINTING INK; COPPER, ZINC, AND CHEMICALS FOR ELECTROTYPING AND
PHOTOGRAPHING; ENGRAVING, PRINTING, PHOTOGRAPHING, AND ELECTROTYPING SUPPLIES; EXTRA
ENGRAVING AND DRAWING; PHOTOLITHOGRAPHING AND PRINTING FROM STONE AND COPPER FOR IMME-
DIATE USE.

To whom paid. On what account. Amount.

J.C Addison........coeviiiiinn Chart paper ..........coovvinuiinnan, $2 756°30
James L. Barboyr & Son ....... ... Printing supplies .................... 1°22

harles E. Barrick ................ Electrotyping supplies ............... 44°00
Charles Becker ............... ... Printing supplies .................... 1°25
Julins Bein & Co...ovvvvnniinn.., Photolithogmf)hing .................. 9%0°25
B.F.T.Bell......coovveeiii.. Printing supplies .................... 2°00
Henry H.'Brown.................. Phtigographmg and electrotyping sup- 25725

ies.
Bureau Engraving and Printing....| Printing supplies .................... 951°17
W.H.Butler ............coooii ol do ... i 21°20
J.H.Chesley & Co......ovvvniiifoinn, do e ‘50
Cincinnati Varnish Co............. Photographing supplies .............. "86
W.D.Clark & Co ....ovvenvvnnnnnn Printing supplies .................... 179°45
Clendennin Bros .......cocovnvnnn Copper plates. ................... .. 73066
Easton & Rupp..........covviee Printing supplies .................... 7°90
Z.D.Gilman.........ccvvevnnnn Engraving, printing, photographing, 88-68
and electrotyping supplies.

The Gillin Printing Co ............ Photolithographing .................. 923°53
Goodyear Rubber Co.............. Photographing supplies .............. 1'75
Andrew B. Graham................ Photolithographing .................. 31626
H. Hoffa ..............cooivvuvnnn Engraving supplies .................. 14°00
Jones & Laughlin, Limited ........ Printing suppﬁes ..................... 17°92
JJB.Kendall ..................... Electrotyping supplies ............... 13°08
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Statement of the expenditurecs of the United States Coast and Geodetic Survey—Continued.

GENERAL EXPENSES, 1896—Continued.

COPPER PLATES, CHART PAPER, PRINTING INK, COPPER, ZINC, AND CHEMICALS FQR ELECTROTYPING AND
PHOTOGRAPHING, ETC.—Continued.

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUPPLIES, OFFICE WAGON AND FORSES,

TELEGRAMS, ICE, AND WASHING.

To whom paid. On what account. Amount.
James B. Lambie.................. Printing supphes .................... $o35
Lansburgh & Bros ................0..... do ... ... 4'75
Loeb Bros .........coiiiiiiiiiiiiinnn. do . 14°76
Mackall Bros. & Flemer........... Printing, photolithographing, and elec- 26°13
trotypm% supplies. [
Mackey Print PaperCo ........... Photograp ing and electrotyping sup- : 20°25
ies, .
Manhattan Supply Co............. Col;)per plates. ..ol 47116
Mathiessen & Hayden............. ZANC ..o e e ) 170°78
F.P.May & Co.................. Prmtmg supplies .................... | 1'30
Robert Mayer& Co..............|.....do ... ..o 23°00
W. H, Mehler .................... Prmtmg and electrotyping supplies . . ’ 7'00
E. Morrison Paper Co............. Printing supplies .................... 660
Mount Holly Paper Co............ Chart paper ......................... ( 11°70
Charles A. Muddiman............. Printing s ]pplxes .................... [ 306
George F. Muth & Co............. Printing, photographing, and electro- : 24°70
typing supplles ‘
The Norris Peters Co.............. Photolithographing.................. _ 52°00
New Vork Steel and Copper Plate | Copper plates............oooviiil .. 240°00
Co.
The Otto Gas Engine Works. ... ... Printing supplies .................... 4°40
Peter Adams Co................... Chart paper and printing supplies. .. .. ! 70712
Peter Adams Paper Co............. Chart paper ......................... } 3820
E. J.Pullman..................... Photographic and electrotyping sup- 68-05
blies.
E.J. Pullman & Son.............. Phlotogr'lplung supplies .............. I 13°50
Hugh Reilly.............. ... . ... Printing supplies............... .. ... 8962
Aug. F. Rodgers.................. Photographing supplies ....... ... ... 120
Scheller & Stevens................|..... do ... 66
L. H. Schneider’'s Son............. Printing supplies..................... : 2°48
C.Schneider.......c.cooivevniiden .. do . i 4'00
Fred. A. Schmidt.................[..... do .. ' 801
Shoemaker & Busch .............. Printing and electrotyping supplies . . | 8475
Aug. C. Taylor & Co..............| Prmtmg supplies............. ... ... _ 9'70
F.S Willlams & Co . ... i o0 e i 75
Expenditures .. .. ... ! 9 186°21
Appropriation. . ... ... L e | 18 00000
Received from Hydrographic Office, Navy Department, for electrotyping :
doneforthatBureau..,........,................,......................, 3860
! 18 038°60
Expenditilres .. .. ... ... e ‘ 9 186°21
Unexpended balance......... ... ... cooiiviiiiiiiiiiiiii., | 8 852°39

[P |

FUEL, GAS,

To whom paid.

On what account,

Adams Express Co
J. C. Addison
William Ballantyne & Son
H. Baumgarten
J. Baumgarten & Son
William H. Brown
James Connor
E. Morrison Paper Co
Eugene Dietzzen Co
George W. Knox Express Co
Holmes & Co..........c.evnun.n
J. F. W. Dorman Co
Lancaster Pen Co
Nanny D, Lee.

Transportation
Stationery
()

Transportatxon
Stationery
o

.............................

‘ Amount.

fror-26

6°00

670

11'19

.48

75800

i 28'7s
660
1680
11°43
! 678
i 443
66°00

141°48
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued,

GENERAL EXPENSES, 1896—Continued.

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUI'PLIES, OFFICE WAGON AND HORSES, FUEL, GAS,
TELEGRAMS, ICE, AND WASHING—Contiuvued.

To whom paid. l On what account. Amount.
1

Lemcke & Buchner ............... Transportation....................... $o'30
Lutz& Bro.........cooeiiinn. ... Officehorse.......................... 12°75§
McDermott Carriage Co ...........0 Officewagon......................... ‘60
N.G. Mengert. ................... Transportation....................... 43°55
George F. Muth & Co............. Stationery .............. ..ol 7°70
John C. Parker..............o.. ... do .. 42°55
People’s Dispatch Co.............. | Transportation....................... *40
Postal Cable Telegraph Co......... | Telegrams...........c.coovuvinennnn.. 2°26
Aug. F. Rodgers.................. Stationery and washing .............. 15°37
Nicholas Schligel ................. jOfficehorses.................. ... 100°00
Fred A. Schmidt.................. | Stationery.......coceviiiiiiniien 92°'17
B.F.Shaw ....................... "Officehorse...........oveuiiin.... 253°10
Smithsonian Institution ........... , Transportation....................... 2495
Stephenson’s Express .................. do ... 12°1§
Tice& Lynch..................... Lo do . 2'15
Trustees of George L. Sheriff ... ... PFuel oL 15560
United States ExpressCo.......... i Transportation....................... 4837
Washington Gas Light Co......... IGas .o e 1 643°13
Western Union Telegraph Co ... ... I TeleGrams.......oovviiineiineeannnn. 3§
E M Willis...................... tdee. oL 122°42

Amountdisbursed .. ... L e e 3 841°53
Accounts settled by Auditor, for stationery and telegrams.................. I 032°65

Expenditires. . oottt et e e 4 874°18
Appropriation .. ... .. . 6 000°00
Expenditures ... ... o e e 4 874718

Unexpended balance. ... ... ... .. . i i i 1 125'82

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, OFFICE FURNITURE, REPAIRS, EXTRA LABOY, AND
TRAVELING EXPENSES (OFTFICE).

i

To whom paid. | On what account. Amount.
[
JC Addison..................... | Contingencies ....................... $0°75
James A, Andrews ................ Repairs ..........oooiiiiiiiiiiiin, 10°00
Charles E. Barrick ................ Contingencies and repairs ............ 94°'50
Beck Bro ...........c.iiiiii Contingencies ....................... 2.50
James Bennett . ................... e do ... ... 94'00
Thomas Binnix................... oo do ... 5I°50
Blum Bros..........cooiiinen i, do ... 22°64
David S. Brown & Co ............. [ do ... 8:97
Brown & Sharpe Manufacturing Co.!... .. do ..ol 724
Charles Buckingham .............. “Extralabor.... ... ... oo il 280°65
N.Bunch & Co................... Contingencies ....................... 3°50
W.H. Butler ............... ... ..., do ... 4°24
The Capitol PressCo.............. “Advertising.......... ... . ... . 3'15
J. H. Chesley & Co ............... | Contingencies and office furniture..... 45°47
Chesapeake and Potomac Telephone | Exchange rental ..................... 102°50
Co.
Dorsey Claggett. .................. Contingencies ............cocovviuunn 2°'50
W.D.Clartk & Co .........ooiifnn. do ... 236°84
Walter V. Clark .................. PExtralabor. ... ... . o il 600°00
James F. Collins .................. Contingencies ....................... 59'00
M. G. Copeland & Co.............|..... do ... .. 41°36
W. B. Coppersmith ............... Extralabor...............coooiian 12'00
Craig & Harding.................. Office furniture ................... ... 5°25
J W.Drew & Co ............oovt Contingencies ....................... i 6°25
Will Ward Duffield................ Traveling expenses (office) ........... 73°30
OttoDuke & Co.............. ~...t Office furniture ...................... 136°00
J. C. Ergood & Co..............:.j Contingencies ....................... 18°16
Evening Star Newspaper Co....... Advertising............... .. ... 22°20
R.J. Fondren .................... Extralabor....................... ... 241°38
Frank Freeman....., virrrerarreses CONtINGENCIies \ v iuvieeieenrannons 13°00

S. Doc. 35
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

GENERAL EXPENSES, 1896—Continued.

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, OFFICE FURNITURE, REPAIRS, EXTRA LABOR, AND
TRAVELING EXPENSES (OFFICE)~—Continued.

To whom paid. On what account. Amount,

John C. Gaither................... Extra labor..........cieiiiiiiiiannnn $12°00
Richard Gasch.................... Contingencies ....................... 13°20
Alfred Gilbert .................... Extra labor.................. ... ..... 360°00
Francis Harral.................... Contingencies ....................... 11°25
R. M. Harrover..........ccoevvenidfonnn. QO e 70°00
The Hatchet...................... Advertising. ...l 4’10
Henry McShane Manufacturing Co.| Contingencies ....................... 3’02
Charles P.Holden.................01..... dO i\ 600
Henry Jones & Co ................ ] ... Ao 1'50
L.M.Kathman .............o . 0ufeennn do .o 12'00
JB.Kendall...............co oo fonnne do ... 2'12
Kennedy & Du Perow............. -.... do ..o 2°'50
W.LKIng ..ooovviiiiiiiiiiniadeeens do ... 2°50
James B.Lambie..................[..... do ... ‘99
Julius Lansburgh ................. Contingencies and office furniture .. ... 154'03
Lutz& Bro........covvviinaen, Contingencies ....................... ‘50
W.L.Mcleod .............0ht L Repairs ..o 125°00
FPMay&Co....ooovvenviannnn. Contingencies ....................... 10°60
Manhattan Supply Co.............[ ... Ao v 894
W.H.Mehler.............o.ooa]eenns do i 2'19
Edward Miller................... ] ..e0 do ... 12°00
J.T.Mockabie ................ ...l do 8-00
W.B.Moses & Son................ Contingencies and office furniture. .. .. 42'00
Charles A, Muddiman ............. Contingencies ....................... 10°69
George F. Muth Co ..............0 ... O viver i 11°08
National Building Register ........ Advertising................ooo L 9°00
John C,Parker.................... Contingencies .......cc.oovivi i 15°00
Thomas Pearsall, Jr............. 00000 s o SR 6°97
Thomas C. Plummer. .............. ..... B0 vt e 800
Isaac B.Potts..............ooiiii]eenn dO v 523
E.D.Preston .............ccccu.n.. Traveling expenses (office) ........ ... 425
Hugh Reilly...................... Contingencies ....................... *76
The Republic..................... Advertising..........c.oviieiiiii.. 2°40
Revenue Cutter Service............ Contingencies ..............coovnii. 7°35
The Review ..............coouun. Advertising. ...l 3°40
Aug.F. Rodgers .................. Contingencies ................... ..., 32°32
E. G. Schafer & Co...............0..... o £ 689
1. H. Schneider’s Son ............ L., O e e 10°09
George A. Shehan ................ L., O e 27875
Shoemaker & Busch .............. L., QO .+ et 20°17
Smith Premier Typewriter Co......[..... Ao o e 9000
Thomas Somerville & Sons........|..... Ao v 5°92
Standard Oil Co .......... ... l]eeenn dO v 3'06
JR.Stine& Co.....oooevnineeniifes.n. do ot 2°75
O. H. Tittmann................... Traveling expenses (office)........... 17°00
H. O.Towles............coovvvnnn Office furniture . ......... ...t 7°00
United Typewriter Supplies ....... Contingencies ....................... go*00
Vokes Trifr)]une ................... Advertising ..o = 12°60
Washington News Publishing Co...[..... QO v 3°90
WashingtonPost Co...............]..... do .o 22°20
Washington Sentinel..............[..... do . 400
Washington Times................[..... do oo 13°30
JobnWalsh...............oooiet Contingencies ........... e 21'00
J E-Watts....ooooneieiiiiifinns QO vei : ‘85
Wetherell & Bro................ifo o0 do ... 7'35
James P. Willett.................. Post-office boxrent................... 20°00
Henry G. Williams ............... Extralabor....................... .. 445°16
Wilmarth & Edmonston........... Contingencies ....................... 440
Wyckoff, Seamans & Benedict.....|..... do ..ot 113°31

EXPeNAItUIeS . . ..o ve vt vre s 4 379°44
APPIOPHBLOI, .« . . eeewee vttt ettt 4 500°00
Expenditures ... ... ..coieeueiiiiiiei e s 4 37944

Unexpended balance .......ooovvvrviiiiii i S 120°56
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CLASSIFICATION OF EXPENDITURES FOR GENERAL EXPENSES, 1890.

THE DISBURSING AGENT.

Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.

On what account. | Amount. ! On what account. Amount.

Instruments............... | $3 280°20 || Transportation of instru-
Instrument shop.......... ' 1296°52 ments and supplies....... $244°56
Carpenter shop............ : 673°37 | Office horse and wagon..... 395°20
Drawing division.......... | 14388 || Fuel...........oooviian, g13'60
BOOKS ... .vvierieneniannn. | 282°g7 | Gas........iiiiiiiiiiin 1 643'13
Subscriptions ............. ! 152°39 || Telegrams................. 101°51
Copper plates............. 1074°92 | Tee. .. ..ooouiiiiiiitl, 122°42
Chart paper............... 3503°12 | Washing .................. 142°63
Engraving, printing, pho- Miscellaneous expenses and

tographing, and electro- contingenciesof allkinds. . 1.955'99

typing supplies.......... 2 326'83 | Office furniture ............ 189°71
Photolithogra})hing and Repairs............ooene 188:00

printing from stone Extra labor................ I 951°19

and copper for immediate Traveling expenses (office). . 94°55

USE....cvvvinienreeennns 2 281°34
Stationery ................ I311°13 Total................ 24 269°16

|
RECAPITULATION.

[Showing expenditures in groas (by subitems) on account of appropriation for general exponses, 1886.]

Subitems,

Amount,

Instruments, instrument shop, carpenter shop, drawing division, books, maps,
charts, and subscriptions. .. ... ... ... e
Copper plates, chart paper, printing ink, copper, zinc, and chemicals for
electrotyping and photographing; engraving, printing, photographing,
and electrotyping supghes; extra engraving and drawing; photolitho-
graphing and printing from stone and copper for immediate use ..........
Stationery, transportation of instruments and supplies, office wagon and
horses, fuel, gas, telegrams, ice,and washing............................
Miscellaneous expenses, contingencies of all kinds, office furniture, repairs,
extra labor, and traveling expenses (office)..............ooiiiiiiiiit

Total AiSbursements ............o.ouiuinininiinieieneriaincnnnnn.
Accounts settled by Auditor, for calculating machine, stationery, and tele-
BEAMIS. L. ittt e e e
Totalexpenditures, .. ..........c.iiiiitiiiiiiiiiiii i,

Total amount appropriated for general expenses, 1896......................
Received from Hydrographic Office, Navy Department, for electrotyping
done for that Bureau. ..........coiiiiniiiii ittt

Total amount expended for general expenses, 1896..............oieniennn,

Unexpended balance............cooiiiiiiiiiiiiiiiiiiiiniiiinnnns

$5 728'11

9 186°21
3841°53
4379°'4

23 135°29
113387

24 269'16

36 500°00

38.60

36 53860
24 269°16

12 269°44

131
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Statement of the expenditures of the United States Coast and Geodetic Survey—Continued.
SALARIES—STANDARD WEIGHTS AND MEASURES, 189%6.

To whom paid. i Time employed. Amount.
ADJUSTER.
Louis A. Fischer.................. One year .....coeeeivnnvninnnannnnnn. #1 500°00
MECHANICIAN,
OttoStorm ....................... One year ......ooeveeerennnininenennn 1 250°00

ASSISTANT MESSENGER.

Charles A. Harbaugh.............. One year.......evvieeennnnninneeenn. 720°00
WATCHMAN,
James A. McDowell ............... One year........oevveeennnnieennn. 720°00
Expenditures. .. ... e : 4 190°00
ADPropriation .. ... ... ... e i i _Tgooo
Expenditures. .. ... ... ... e : 4 19000

CONTINGENT EXPENSES—STANDARD WEIGHTS AND MEASURES, 1896.
MATERIALS, APPARATUS, AND INCIDENTAL EXPENSES.

To whom paid. | On what account. | Amount.

William D. Clark & Co............ Material.........cccoviviiiinnin... $7°63
JJE. Collins...................... Apparatus ..........oeoiiiiiiii... 35°00
J.C.Ergood & Co................ Materials............ooo .., ! ‘50
General ElectricCo......ooovniie.t. do . 16°20
Z.D.Gilman................... . ]|..... do L 31'83
Emil Grenier ..................... Apparatus ... ......ciiieiiiiiii... 12°50
Holmes & Co..................... P Materials. .. ... e 87
Julius Lansburgh ................. [ Ao e e 35°55
F.PMay & Co........ooovinnn., Lo do v 1'44
Queen & Co......oooiiii i, do oo 3°55
George A. Shehan ................1..... Ao . 1584
George B. Webb ..................0..... do .......... PR R PO 12°50
Wyckoff, Seamans & Benedict..... Repairing typewriter................. 16°00

Amountdisbursed ... .. ... ... .. . i 189°41
Accounts with foreign countries referred to Auditor for settlement .......... 261°g6

Expenditures. ... ... ... i i 451°37
APPropriation . .. ... . et i e 500°00
Expenditures . ....... ... e e 451°37

Unexpended balance................ 0 oiiiiiiiiiiiiiiiiiiii..., 4863
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Statement of the expenditurcs of the United States Coast and .Geodetic Survey—Continued.

CONTINGENT EXPENSES—STANDARD WEIGHTS AND MEASURLS, 1896—Continued.
GENERAL RECAPITULATION.

[Showing appropriations, expenditures, aud balauces for the fiscal year ending June 30, 1896; also on aocount of Alaska Boundary Survey
and party expovses, 1895 and 1898.]

|
Name of appropriation, ' Appropriated. \ Expended. Balances.
!
| |
Salaries; [ |
Pay of field officers .....................| $50 400°00 $88 281°g3 $2 11807
Pay of officeforce ............... ... ... . 132 670°00 131 333°16 I 33684
Party expenses ............ .. ... i | 70 500°00 67 361°27 313873
Alaska Boundary Survey—balance from last ;

FEPOIt vvvemeee i i 649°37 66°25 58312
Regairs of vessels.............. ... il i 38 000°00 37 795°8s 204°15
Publishing observations..................... : 1 000"00 995°58 4'42
Party expenses, 1895 and 18g6: i

Balance from last report ..... $36 77089 |
Repayment from F. Walley } 36 77429 35 260°97 I 513°32
Perkins . .................. 340

General expenses: i
Sundry civil act Mar. 2,1895. 36 50000 i]\

1
Received from Hydrographic 36 53860 : 24 269°16 12 269°44
Office, Navy Department. .. 3860 I] |
Salaries—Weights and Measures. ............ . 4 190°00 4 190°00 *0'00
Contingent expenses—Weights and Measures i 500°00 - 451°37 4863
Total ... it I 411 222726 390005'54 | 21 216°72
- T = I - T imiue—s
Appropriations and expenses. Amount,

Amounts appropriated and available as follows:
Appropriation for Coast and Geodetic Survey proper for fiscal year ending

June 30, 1896, sundry civil act, Mar, 2, 1895 .........ccvvunnen .. $369 07000
Appropriation for Office of Standard Weights and Measures, legislative
act, Mar. 2, 1805 . . ..o et 4 69000
Balance from last report on account of Alaska Boundary Survey........ 649°37
Balance from last report on account of party expenses, 1895
and 1896, . ... e $36 770.89 6 .
Received from F. Walley Perkins on account of party ex- 35774°29
penses, 1895and 1896 . ... ... ... 3°40
Received from Hydrographic Office on account of general expenses. . ... 3860
411 222°26
Amounts expended as follows:
For Coast and GeodeticSurvey .......................... $385 297°92
For Office of Standard Weights and Measures............. 4 641°37
For Alaska Boundary Survey .............ooviviinnin.n. 6625
e 390 005°54
Total unexpended balance ...... ... ... ... ... .. il 21 216°72

The balances on these appropriutions are subject to reduction on account of outstanding obligations, und the
total unexpended balance will be reduced accordingly.
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Expenditures since last report on account of the appropriations for the service of the fiscal year
ending June 30, 1895.

PARTY EXPENSES, 1895,

MAGNETICS.

To whom paid. \ On what account. Amount,
L.G.Schultz...................... Magnetic observations. ............... $16°89
Balance on hand, report for 1895. ... ..ottt i e 39°57
Expended since, as above . ... ... ittt i i e 1689

Present unexpended balance ....: it 22°68
]
RECATITULATION.
[Showing expenditures in gross by subitems.]
Subitems. Amount,
MAZNELICS oottt ittt ettt it aaerannt e, $1689
Balance on hand, report for 1895.........covvi i 5292'57
Expended since, a5 above . ... . . it e e e 16°89
Present unexpended balance .........c.ooiiiiniiiiiiiiiiiiiiiea... 5 27568

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND

SUBSCRIPTIONS.

T'o whom paid. Oon @hnt account. Amount.
American Journal of Commerce. ...| Books and subscriptons.............. $13°20
Jouis P.Casella................... Instruments ..........ccoovvueiunnn.. 583792
Gustav E. Stechert................ BOOKS . .o ovveenriiieneeiiennnnan. : 12°00
Expenditures......cooovnintiiiiin i ’ 60912
Balance on hand, report for 1895. ... ...... ... . L i { 5 461°01
Expended since,as above. ... .ottt 60912
Present unexpended balance..............coeuviniiienein i, : 4 85189

e
COPPER PLATES, CHART PAPER, ETC.

‘T'o whom paid. On what account. Amount,
R.F. Bartle & Co.....coennnn.... . Extraengraving ..................... $1 85536
Balance on hand, report for 1895. ... ... ... i 6 05476
Expended since, asabove........ .. . i e 1 855°36
Present unexpended balance ... ' 4 199°40

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, OFFICE FURNITURE, REPAIRS, EXTRA LABOR, AND
TRAVELING EXPENSES (OFFICE).

To whom paid. { On what account. ’ Amount. |
Evening Star Newspaper Co....... | Advertisement ....................... $5°10
Unexpended balance, report for 1895. ...l 1 821737
Expended SINce, as aDOVE. .. vuuvvrtetnerat ittt it i 5°10
Present unexpended balance ...l i 1 816°27
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ending June 30, 1895—Continued.
PARTY EXPENSES, 1895—Continued.

Expenditures since last report on account of the appropriations for the service of the fiscal year

RECATPITULATION.
[Showing expenditures by subitems.]
Subitems, Amount.
Instruments, instrument shop,etc...... ... ... ittt $609°12
Copper plates, chart paper, etc............ ... i 1 855°36
Miscellaneous expenses, etC. ... .ottt ittt 510
Expenditures ..... ... .. .. . e 2 469°'58
Balance on hand, reportfor 1895....... ... . o i 15 062°65
Expended since, asabove. ... ... .. ... ... i 2 469°'58
Present unexpended balance ......... ... o o o i n i 12 593'07

UNITED STATES COAST AND GEODETIO SURVEY,
OFFICE OF THE DISBURSING AGENT,
Washington, D. C., November 1, 1896.

I certify that the foregoing statement is a correct exhibit of all expenditures for the United
States Coast and Geodetic Survey, and for the Office of Standard Weights and Measures, for the
fiscal year ending June 30, 1896, and for all preceding years embraced within the limits of the
law for making such expenditures, including all accounts paid up to the close of business on

October 31, 1896.

Approved :
‘W. W. DUFFIELD,

R. J. GRIFFIN,
Disbursing Agent, United States Coast and Geodetic Survey.

Superintendent United States Coust and Geodetic Survey.
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OFFICE REPORT NO. 4—1896.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF STANDARD
WEIGHTS AND MEASURES FOR THE FISCAL YEAR ENDING JUNE 30, 1896.

UNITED STATES COAST AND GEODETIC SURVEY,
OFFICE OF STANDARD WEIGHTS AND MEASURES,
Washington, D. C., June 30, 1896.

Sir: I have the honor to submit the annual report of the Office of Standard Weights and
Measures for the fiscal year ending June 30, 1896,

The usual operations of verification and adjustment of weights, capacity measures, standards
of length, etc., for other Departments of the Government, States, institutions of learning, engineers
and surveyors, manufacturers and private parties, bave been ecarried on during the year, and,
notwithstanding the limited forceé of the Office, prompt response has been made to all calls for
information.

Messrs. L. A. Fischer and C. A. Harbaugh have, as heretofore, efficiently performed the various
duties devolving upon them, and have served continuously throughout the year.

Mr. Fischer, in addition to his regular duties, prepared the weights and measures exhibit for
the Atlanta Exposition and installed it there, being absent for that purpose from August 26 to
September 9. He was again called to Atlanta,in connection with the Treasury Department
exhibit, on December 2 and remained until the 10th. He also rendered valuable asgistance in the
important special observations and investigations mentioned farther on, viz, the determination of
the value of the Committee Metre in terms of- the international prototype, the coustruction of the
50-metre comparator, the verification of the lengths and constants of the secondary base bars Nos.
13 and 14, and the standardization and determination of constants of the new duplex base bars
Nos. 15 and 16.

Mr. Harbaugh’s duties have been of a miscellaneous charaeter, including the comparison of
alcohiolometers, etching of steel tapes, assisting in tape comparisons, indexing records, typewrit-
ing, etc. In addition to attending to the clerical work of the Weights and Measures Office, he has
also done all the typewriting for the Superintendent’s Annual Report. '

The mechanician, Mr. Otto Storm, has, for the greater part of the year, been detailed to the
instrument division, his services not being continuously required in the Weights and Measures
Office. On the other hand, when emergencies required the performance of considerable work—as
the construction of apparatus in a limited time—the instrument division has reciprocated by tem-
porarily putting on it as many mechanicians as were necessary. In this way the new cut-off
apparatus and the new microscopes for the 50-metre comparator were constructed, and the arrange-
ment has proved mutually beneficial.

Laborer R. B. Crutchfield was assigned to the Office on May 15 and served for the remainder
of the year. He assisted in the examination of specimens of sea water and performed miscella-
neous duty.

Electrical units.—Assistant G. R. Putnam was assigned to duty under my direction on October
21, and 8o continued until January, rendering valuable service, especially in the matter of prepar-
ing for the making aud testing of electrical standards. He constructed, in accordance with the
specifications published by the National Academy of Sciences under date of February 20, 1895,
six standard Clark Cells, and subsequently compared them with each other and with the standard
Carhart Cell in the possession of this Office, and discussed and computed the observations. As a
preliminary to the testing of the Clark Cells the Resistance boxes to be used were carefully investi-
gated and intercompared, and their resistances determined in terms of the standard No. 75; the
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various galvanometers used were also subjected to a rigid examination. Mr. Putham also assisted
in the observations for the determination of the relation between the Committee Metre and the
Prototype Metre Ne. 21.

Some progress has been made in the acquiring of other electrical standards, but as the annual
appropriation for the purchase of material and apparatus, and for incidental expenses, is only $300,
the work necessarily proceeds slowly, and some time will elapse before we can hope to have a rea-
sonably complete outfit for the determination and verification of electrical units.

Committee Metre.—The International Prototype Metre being now regarded as our fundamental
standard of length, the determination of the relation of the old Committee Metre thereto is a
matiter of great importance, and several series of observations have from time to time been made.
The direct comparisons made during the previous year by Mr, L. A, Fischer, while very accordant
among themselves, gave a value slightly different from what was expected, and it was deemed
advisable to further test the matter by means of a method not depending on the reflection of
threads in the ends of the Committee Metre. Accordingly, as stated in the Report for 1893, two
auxiliary abutting pieces were made, each with a fine line drawn upon it. These were used during
the observations of this year, being held in contact with the ends of the metre by means of light
springs, and the lines observed in direct comparison with those on Prototype Metre No. 21, thus
obviating the possible uncertainties of estimating the midway point between a thread or spider
line and its reflection. The value of the abutting pieces was at different times carefully determined
by bringing their abutting surfaces together and then measuring the distance between their lines
by means of a microscope micrometer. Comparisons between the Committee Metre and PPrototype
Metre No. 21 were made by Messrs. I'ischer, Putnam, and myself, during January and IFebruary,
1896, the abutting pieces being frequently shifted in position and occasionally interchanged. It
was found that for any given position the results by the three observers were practically identical,
but that the interchange of abutting pieces, and sometimes their mere reversal without interchange,
produced a variation, the range of observations being about 4 microns. Unfortunately the ends
of the Committee Metre are not now true planes, and defects and irregularities of surface are
plainly visible, The variation of results is doubtless due to this fact, and I am of the opinion, as
stated in my February report, that a further multiplication of observations will be useless and
that a closer approximation of the true original value of the Committee Metre can not now be
obtained. Taking the mean of all observations by the various methods, however, the resulting
error of the Committece Metre does not appear to exceed one micron.

50-Metre comparator.—QOccasion having arisen for the verification of the lengths and constants
of secondary base bars Nos. 13 and 14 on account of their having been in a railway accident, and
also for thoe standardization of the new duplex bars designed by Assistant William Eimbeck and
recently constructed by the instrument division, it became necessary to consider the best and
most expeditious methods of accomplishing the work, and as none of the apparatus and facilities
available were entirely satisfactory,it was decided to recommend the construction of a permanent
50-metre comparator. This, by enabling us to make with any set of bars repeated measures of a
known distance determined by means of a standard in melting ice and consequently at a constant
temperature, it was believed would afford the most accurate results, and with a not unreasonable
expenditure of time and labor.

The recommendation having been approved by you, the necessary plans and drawings were
at once prepared by Mr. L. A. Fischer, and the construction was begun in November, and by 1he
cooperation of the instrument division completed in January.

As the comparator was essentially of the same design as the temporary 100-metre one used
in connection with the measurement of the Holton Base in 1892, and which has been fully
described by Assistant R. S. Woodward in Appendix No. 8 of Report for 1892, it is unnecessary
to enter here into details. The following particulars, however, should be stated: The terminal
piers, 50 metres apart, are of brick, solidly built, and resting on 4 by 4 feet concrete foundations
extending to a depth of 5 feet Lelow the surface of the ground. Each concrete foundation weighs
approximately 5 tons. The micrometer microscopes mounted on these piers were specially made
for the purpose, and have each a magnifying power of about 50 diameters; one turn of the microm-

-4 2 . s . o 3 3 3
eter = 75 microns, and consequently each division==0-75. The intermediate microscanes have
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a somewhat smaller power, and were so constructed as to have a value of 1 micron per division of
micrometer; they are supported on cedar posts, firmly set in the ground to a depth of 3 to 34 feet,
at intervals of 5 metres, and carefully aligned. In the concrete bases of the terminal piers are
set bronze bolts, having spherical heads, which fit into the conical aperture of the cut-off apparatus
(also described in Assistant Woodward’s report above referred to), and the centres of these
spheres define the termini of the 50-metre base. The pier microscopes, by means of the cut-off
apparatus, can be accurately referred at any time to the ground marks, observations in the direct
and reversed position of the cut-off scale being always taken and the attached level readings
recorded.

As first constructed the wooden base, carrying the tracks for the movement of the car-
riages of the iced bar apparatus, was continuous from end to end, the rails of the tracks only
being so separated as to provide room for expansion, but after using it a short time it was found
necessary to divide the wooden frame into sections to eliminate the cumulative effects of its
expansion or contraction, as during measures with the secondary bar$ their trestles rested on
this base. i

The standard 5-metre bar, designated as By;, the trough for supporting it immersed in melting
ice, and the accompanying carriages for trundling it along the track of the comparator, are the
same ones used at Holton, and the general method of use is also the same as deseribed by Assistant
‘Woodward.

In March, after completing a number of measures with the secondary bars, the annoying
discovery was mmade that the picr foundations were not as stable as had been expected, and that
the distance between the terminal marks of the base line did not remain constant. The changes
in distance were quite perceptible in amount, and for a time were continuous in one direction, but
subsequently the direction was reversed, aud the line gradually more than regained its orviginals
length. These changes considerably increased the amount of work required to derive accurate
lengths for the bars under examination, as it became necessary that each set of measures should
be immediately preceded and followed by a new iced bar determination of the length of the base.

The varying lengths of the base line are well shown by the following tabulation of the 38 iced
bar measures, the amount by which the base exceeded or fell short of 50 metres being given in
microns with the appropriate sign. In these results all corrections for iced bar length, micrometer
readings, cut-off inclination, grade, alignment, etc., have been applied.

Iced bar measures of 50-metre base,

______ e | : ! - -
No. of o Base—so {)mly. l No. of | i | Base—s5o Daily,
I I e T s
i
| o i e e —
1| Fetzi 23 -+ 5(6) . o 20 ! Apri 7 —458
24....do ...l + 2 21 5....do ... --525
3 | Mar, — Loodo... —48
T TS | A TEst| —am
g l.\i.do — 132 — 79, 24 | Apr:i 8 —ggj
! Mar, 10l — 4 25 i....do ... —
7 .....do — 97 26 |...,do —394 —387
8'....do — 95 27 | Apr. 14 | -— 76
9 ....do -~ 15 28 ....do ! — 17
10 ....do — 52 : 29 {....do .. .} - 29 — 41
1 ).M..do U 32 — 57 3(1) | Apri 18 | -t117
" - : — PP § P -
;; ‘aho“l‘ —; 2;8 ‘ gz '....dg o Lig; 4151
14 l'A .do ..., -1 251 —1 248 . 33 } Mazx{ 7| -r677
ts i Apr. 2| -—I075 34 1....do ... --744
16 !....do Lo -1 092 ! 35j....do o -1-676 +699
Ig ;'A“do o o—I ‘1325 —1 097 . 36 | Ma(yl' 8 ( 4—_212 |
t pr. 4, — 817 ' 37 '....do...! 75
19 f....do ...l — 827 — 822 3)8 [-...do l +-701 l -+-696 <
{ H i i !

The measures of February 23, being the first made, were regarded as experimental, aud
consequently the difference between them and those of March 9 did not attract special attention,
especially as the latter were confirmed by the observations of the following day. On March 10
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six independent measures were made, and it will be seen that their extreme range is only 82
microns, and that in all the subsequent observations the daily range was even smaller, in some cases
not exceeding 10 microns. The marked shortening of-the base by nearly 1 200 microns, as shown
by the observations of March 31, therefore stands out prominently, as does also the progressive
lengthening from that date to May 7, when the maximum length was reached. We have, from
the daily mmeans for the extreme range of lengths observed, the difference between —1 248u and
46994, or 1 947y, equal to nearly 2 millimetres.

‘We have conclusive proof that the shortening occurred «fter March 20 and before March 31,and
that it must therefore have been a comparatively sudden one, but we do not know that the results
of March 31 represent the actual minimum length, as the systematic lengthening may have been
already in progress at that date.

Observations by means of levels suitably mounted on the piers and their bases, and occasional
cut-off readings, show that the movements still continue, but apparently to a less extent than
formerly. It is hoped that after the lapse of a year from the date of construction a more perma-
nent and stable condition will be reached.

Base bar comparisons.—The redetermination of the lengths and constants of secondary base
bars Nos. 13 and 14, and the standardization of the new Duplex bars Nos. 15 and 16 have already
been referred to under the head of the 50-metre comparator. The comparisonsof the former were
duly completed in April,,and gave results practically identical with those previously obtained,
showing that the bars had not been injured by the jarring received in the railway accident.

The resulting combined length of bars No. 13 aud 14, at a temperature of 0°:0 C., was
10:000003 metres + 3-1u. Subsequently special night and day observations were made to deter-
mine the ¢lag” of thermometers, the result being that under the conditions then existing the
“lag” was + 0°-19, the sign depending upcn whether the temperature was rising or falling. This
differs slightly from the mean value derived at Holton, viz, 4- 00:25, but it must be borne in mind
that special conditions necessarily affect the result, as the ‘“lag” depends not only on the actual
amount of changes of temperature but also on their rapidity.

The new duplex base bars Nos. 15 and 16 each cousist of two components, the prominent
feature of the apparatus being its yielding two simultaneous measures of a base by two different
metals having widely different coefficients of expansion, so that the temperatures during a measure
can be deduced more accurately than by indications of thermometers. In the standardization
observations, however, thermometers were used, three for each bar, but the record furnishes the
means of computing results independently of them. The behavior of the whole apparatus during
the various measures and tests was excellent, and I am more than ever convinced that with proper
handling it will yield results far superior to any other base apparatus yet devised. The difficulty
of obtaining the true temperature of the bars during a measure in the field has heretofore been
the greatest source of uncertainty in primary bases, and I believe that the introduction of the
duplex prineiple will mark an era in accurate base measurement. To be sure the measurement of
a base throughout by means of a standard bar in ice would be the ideal method, but the difficul-
ties in the way of its practical use in the field and the great expense involved in preparing the
line would necessarily forbid its adoption.

The comparisons of the duplex bars were made at various dates from March 20 to May 8 so
as to include a good range of temperatures, and generally four complete measures with each com-
ponent were made on .each day of observation. The temperatures ranged from 0°-0 to 2900 C.,
and 32 determinations of the value of 10 bar lengths (for each component) were obtained. The
extreme range of these determinations for single measures was 0-:37 millimeter and for the means
of daily results 026 millimeter. The results for any one day never differed by more than 0-16
millimeter, and the mean of daily variations was only 0-:08 millimeter.

The coefficients of expansion of the steel and brass components, and the differential coefticient,
from a mean of 106 results in each case, were found to be as follows:

For steel components 0-00001153 4 4
For brass components (-00001856 - 3
Differential coefticient 0-00000703 4- 1
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The combined lengths of bars Nos. 15 and 16, as deduced from the observations, adopting the
above coefficients, are as follows:

.y m, ,u
At 252117 C. steel No. 15 + No. 16 = 10-000000 - 2
At 250142 C. brass No. 15 4+ No. 16 = 10-000000 4- 1- 9

At 25°-183 C. steel and brass are of equal length = 10-:000007 £ 2-0

1n constructing these bars the intention was to have them as nearly as possible of standard
length at 25°+0 C., that being about the mean temperature expected in the field observations, and
the above figures show how closely the chief mechanician of the instrument division approximated
the desired result.

All micrometer readings, cut-off observations, and contacts during the progress of the work
were made by Mr. L. A. Fischer and myself, and the sector readings, scale readings, setting up
and adjustment of intermediate microscopes, etc., by various Assistants detailed from time to
time to assist in the work. Assistant Isaac Winston served throughout as recorder, and also
took part in the sector adjustments, and the following members of the normal force aided for
shorter or longer periods as they could be spared from other duties: D, B. Wainwright, W. C,
Hodgkins, W. L. Vinal, A. L. Baldwin, O. B. French, R. L. Faris, and C. C. Yates. All performed
their various parts acceptably, and my thanks are due to them for their hearty cooperation and
the zeal displayed in the successful prosecution of the work.

Superintendent’s Annual Report ete—In addition to the control .md supervisiou of the Office
of Standard Weights and Measures, I have also attended to the preparation, compilation, and
editing of the Superintendent’s Annual Report, and have, at various times during the year, acted
as Assistant in Charge of the Office and as executive officer, viz:

As Assistant in Charge of Office from July 22 to July 31,

As executive officer from August 26 to August 31,

As executive officer from September 9 to November 9.

As Assistant in Charge of Office from November 18 to November 22,

As executive officer from February 10 to February 15.

As Assistant in Charge of Office from March 21 to March 28,

A executive officer from May 18 to May 25.

As Assistant in Charge of Office from May 25 to May 29.

I have also served as a member of the publication board and the special committee appointed
to consider the methods to be employed in future precise leveling.

In counclusion I beg to refer again to the services of Adjuster L. A. Fischer, which are
invaluable, and to renew the recommmendation that plovisiou be made in the annual estimates for
a substantial increase of his compensation. For ‘\h C. A. Harbaugh I also earnestly recommend
an increase of pay and a change of rating.

Accompanying this report is an abstract of verifications, determinations, and standardizations
made during the year for other departments and for outside parties.

Yours, respectfully, A ew B
NDREW BRAID,

Assistant, Coast and Geodetic Survey, in Charge of
Office of Standard Weights and Measures.
Gen. W. W, DUFFIELD,
Superintendent United States Coast and Geodetic Survey,
and of Office of Standard Weights and Measures.
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Abstract of verifications, determinations, standardizations, etc., of weights and measures made during
the fiscal year 1896.

Date. Name, Service.
18¢s. |
July.......... United States Coast and Geodetic Survey.......... Six thermometers compared.
Troemner, Henry, Philadelphia, Pa............... Weights compared.
Eimer & Amend, New York ...................... Weights compared.
Ladd, Prof. E. F,, Fargo, N.Dak.................. Information furnished.
Osborn, W. B., Clarksburg, W.Va.................. Information furnished.
Hoag, Prof. William R., Minneapolis, Minn........ Tape compared.
Harman & Evans, Peoria, I1l. ..................... Tape compared.
August ....... North Dakota, governorof..................... ... Information furnished.
Case School of Applied Science, Cleveland, Ohio. ..| Kilogramme compared.
Allen, H. C., Syracuse, N. Y...............c... ... Tape compared.
United States Internal Revenue Bureau.. ......... Alcoholometres compared.
September. ...} Darling, C, P.,, Huntington, N. Y.................. Tape compared.
Dunn, E. C,, Alexandria, Va....................... Two tapes compared.
Roe, Justus, Patchogue, N.Y........... ... Tape compared.
United States Internal Revenue Bureau............ Two hundred and seventy
alcoholometres compared.
Keuffel & Esser,New York....................... Tape compared.
Middletown and Portland Bridge Co., Middletown, | Tape compared.
Conn.
Naglevoort, Prof. J. B., Chicago, IlL................ Weights compared.
Middietown and Portland Bridge Co., Middletown, | Tape compared.
Conn.
October ...... ' Chicago Stamping Co., Chicago, Ill............ .. Pint measure compared,
Keuffel & Esser, New York....................... Tapes compared.
United States Geological Survey................... Two tapes compared.
United States Coast and Geodetic Survey....... ... Two spring balances compared.
November . ...| Read, Willet W., Niagara Falls, N.Y .............. Tape compared.
Perkins, T. P., Boston, Mass................. P, Tape conpared.
Wright, F. W., Schenectady, N.Y................. Information furnished.
Cole, Howard J., New York...........c..oovi. ... Tape compared. .
United States Coast and Geodetic Survey .......... Three tapes compared.
Balcom, S. F., Akron, Ohio....................... Tape compared.
Lufkin Rule Co., Saginaw, Mich.................. Tape compared.
Webster, Charles E., South Bethlehem,Pa...... ... Tape compared.
Perkins, T. P., Boston, Mass...................... Information furnished.
December ....| Wright, T. W., Schenectady, N. Y................ Information furnished.
Treasurer and receiver-general of the State of Mas- | Information furnished.
sachusetts.
Hodgson, Fred, T, New York .................... Information furnished.
The Lutz Co., Guttenberg, N. J.................... Two foot rules compared.
Welker, P. A., Assistant U.S.C. & G.S............ Two tapes compareg.
Henry Heil Chemical Co., St. Louis, Mo........... Gramme weights compared.
United States Coast and Geodetic Survey.......... Tape compared.
18g6.
Januasr‘; ...... United States Coast and Geodetic Survey.......... Tape compared.
Sylvester, Allen, Boston, Mass.................... Intormation furnished.
Pratt, N. R,, Willimantic, Conn............... ..., Tape compared.
F. E. Brandis Sons & Co., Brooklyn, N. Y......... Tape compared.
Oldberg, Prof. Oscar, Chicago, Ill.......... ... ... Information furnished.
Soltmann, E. G.,, New York ...............oo..e. Tape compared.
Treasury Department. . ..........cooiiiiiiiiiia., Information furnished.
Soltmann, E, G.,, New York...................... Tape compared.
Bogart, J. P., New Haven, Conn.................. Information furnished.
February..... Simpson, Lieut. W. A,, Fort Adams, R. I.......... Information furnished.
United States Coast and Geodetic Survey.......... Tape compared,
Committee on Coinage, Weights, and Measures, | Information furnished.
House of Representatives.
North Dakota Agricultural College................ Information furnished.
United States Naval Observatory.................. Inertia bars compared.
United States Coast and Geodetic Survey ....... ... Tape compared.
United States Coast and Geodetic Survey .......... Two balances compared.
March . ..... Lufkin Rule Co., Saginaw, Mich.................. Two tapes compared.
Allen, Farrington & Co., Syracuse, N. Y .......... Tape compared.
Gilman, Z. D., Washington, D. C................. Alcohol tested.
De Nyse, W. H., Longbranch City, N. J........... Tape compared.
Mann, H. E., Ashtabula, Ohio.................... Tape compared.
Soltmann, E. G.,, New York ...................... Two tapes compared.
Fairbanks Scale Co., Baltimore, Md............... Two 53—pound weights com-
ared.
April......... Deputy sealer of weights and measures, Boston, | Information furnished.
Mass. .
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Abstract of verifications, determinations, standardizations, etc., of weights and measures made during

UNITED STATES COAST AND GEODETIC SURVEY.

the fiscal year 1896—Continued.

Various dates
between
February
and May,

Loomis, A, C., Mattoon, X11.......................
Soltmann, E. G.,, NewYork ......................
United States Coast and Geodetic Survey..........

Breed, O. C., Fulton, N. Y.........iiiiiiiiiinnnns

United States Geological Survey

Sefior Guillermo B. y Puga, Mexican Boundary
Commission.

Winston, Isaac, Assistant C. & G. S...............

United States Coast and Geodetic Survey..........

United States Coast and Geodetic Survey ..........
United States Coast and Geodetic Survey..........

Date. Name, Service,
I
April......... %ueen & Co., Philadelphia ....................... Tape compared.
reas Department........coooeeieveennnennnnn, Information furnished,

Fairchild, J. ¥., Mount Vernon, N. Y ............. Two tapes compared.
Jackson, A. C., Erie,Pa.......................... Information furnished,
Hildebrand, P. T., Orangeburg, S. C.............. Weights and yard compared.
United States Coast and Geodetic Survey .......... Twenty-threetapes compared.
United States Geological Survey .................. Tape compared.
United States Internal Revenue Bureau............ Information furnished.
Rogers, Prof. William, Watreville, Me............ Thermometer compared.
Queen & Co., Philadelphia........................ Tape compared.
Allen, Farrington & Co, Syracuse, N. Y........... Tape compared.
Park, M. C. H.,, Waco, Tex...........c.oveiinnn. Ing)rmation furnished.

May ......... United States Coast and Geodetic Survey.......... Two tapes comdpared.
Kelsey, F. C., Salt Lake City, Utah............... Tape compared.
Montana, State of .. ... ... . i i, Information furnished.!
Towa, University of .. ... ...ooiiiiiiiiaiiiiiinnn, Tape compared.
Wisconsin, University of. ......................... Tape compared.
Yale University, New Haven,Conn................ Metreand 100 gramme weight

compared.

Treasury Department............c..ovvueuiennnnn .| Information furnished.
United States Coast and Geodetic Survey.......... Spring balance compared.
Fairmont College, Wichita, Kans.................. Information furnished,

June ......... Massachusetts, State of . ............coo il Avoirdupois weights com-

pared.

Tape compared.

Tape compared.

Secondary base bars com-
pared.

Tape compared.

Leveling rod compared.

Information furnished.

Determinationof lengthsand
constants of secondary base
hars Nos. 13 and 14.

Two leveling rods cogltﬁared.

Standardization of duplex
base bars Nos. 15 and 16.
Fifteen thermometers com-

pared for base bars.
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