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LETTER

THE ACTING SECRETARY OF THE TREASURY.

A Report from the Superintendent of the U. S. Coast and Geodetic Survey, showing the
progress of work during the year ended June 30, 1894.

TREASURY DEPARTMENT,
OFFICE OF THE SECRETARY, December 7, 1804.

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 U. S. Coast and Geodetic Survey, showing
the progress made in that work during the fiscal year ended June 30, 1894, and accom-
panied by maps illustrating the general advance in the operations of the Survey up to

that date. .
Respectfully yours, a
W. E. Curris,

Acting Secretary.
To the Honorable
THE VICE-PRESIDENT oF THE UNITED STATES
AND PRESIDENT OF THE SENATE

December 11, 1894. Ordered to lie on the table and be printed.

Iz
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LETTER OF TRANSMISSION. .

UNITED STATES COAST AND GEODETIC SURVEY,
Washington, D. C., December 4, 1894.

Sir: In coﬁforrnity 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, 1894. It is
accompanied by maps illustrating the general advance in the field work of the Survey up to
that date.

My appointment to the superintendency of the Survey on September 20, 1894, devolved
upon me the preparation, in part, of this report which relates to work done under the

direction of my predecessor in office.

Very respectfully yours, :
W. W. DUFFIELD,

‘ Superintendent.
Hon. J. G. CARLISLE,

. Secretary of the Treasury.
-
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U. 8. COAST AND GEODETIC SURVEY REPORT FOR 1894— PART I VII

ABSTRACT OF CONTENTS OF REPORT.

PART L

Letter from the Acting Secretary of the Treasury, transmitting Roport to Congress, p. iii.

Letter of trunsmission from the Superintendent to the Secrotary of the T'reasury, p. v.

Alphabetical index.

INTRODUCTORY STATEMENT rclating to the progress of the soveral branches of the work of the Survey during the
fiscal yoar 1894, and referring to some operations of special importance, pp. 1~2,

Arrangement of Part I of the Report and referenco to appendixes constituting Part II, p. 2.

General statement of progress: Field work in the Iastern Division (States east of the Mississippi River), p. 3; in
the Middle Division (States and Torritories betwecn the Migsissippi Rivor and the Rocky Mountains), p. 3;
in the Western Division (States and Territories between the Rocky Mountains and the Pacific Ocean), pp. 3, 4;
in the Division of Alaska, p. 4. Bulletins, Notices to Mariners, Geodetic Conference, pp. 4, 5. Explanation
of Istimates, and estimates of expenditures for the fiscal year ending June 30, 1896, pp. 7-12.

Abstracts of reports from field parties for the fiscal year 1894, pp. 13-71. !

Eastern Division.—States east of the Mississippi River: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island,
Connecticut, Now York, New Jersey, Pennsylvania, Delawnre, Maryland, District of Cohumbia, Virginia, North
Carolina, South Carolina, Georgia, I'lorida, Alabama, Mississippi, Michigav, Wiscounsin, Ohio, Indiana, Illinois,
West Virginin, Kentucky, Tennessee, pp. 13-37. Completion of hydrographic survey of the Northeastern Boundary
Lakes, pp. 13-14. Hydrographic examinations on the northwest coast of the Gulf of Maine, and on the north
shore of Long Islund Sound betweon Hammonasett Point, Coun., and Rye, N. Y., also verification of sailing
lines between Coney Island, N. Y., and Cuape Charles, Va., for the Coast Pilot, pp. 14, 15. Continuation of
topographic resurvey of Boston Harbor and vicinity, pp. 15-17. Hydrographie resurvey of Boston Harbor and
Bay, pp. 17,18. Town-boundary survey and leveling of procision in Massachusetts, p. 18, Determination of
relative gravity with half-second pendulums at Boston and Cumbridge. Mass,, and Ithaca, N. Y., pp. 18, 19,
Physical hydrography, survey of tho north shore of Nantuckot Island, Mass., pp. 19-20.  Automatic tidal record
at Fort Adams, Newport Harbor, p. 21. Completion of topogmp'hic survey of the Connecticut River, pp. 21-22.
Topography of Hudson River, p. 22, Continuation of the resurvey of the shores of Long Island, p. 22,
Automatic tide gauge and tide indicator at Fort Hamilton, N. Y., und at Willets Point, N. Y., pp. 22, 23,
Determination of relative gravity at Clnulottesvxlle, Va., at Princeton, N. J., and at Philadelphia, Pa., pp. 23, 24.
Geodetic operations in New Jersey, p. 24. Moasuremont of a short baso line in Baltimore, Md., p. 25i.
Telegraphic determination of the difference in the foree of gravity between Washington, D. C,, and Baltimore,
Md., p. 25. LExperimental loveling in Washington, D. C., p. 25. Automatic tidal record at Washington
Navy-Yard, p. 26, Survey of the Outer Diamond Shoal oft Capo Hattoras, for the use of the Light-House Board,
p. 26. Topographic and hydrographic surveys of the Cooper, Ashley, and Wando rivers, vicinity of Charleston,
S. C., pp. 26, 27, 28, 20. Hydrographic resurvey of St. Simons Bar, off the entrance to St. Simons Sound, Ga.,
pp. 29, 30. IHydrographic examinations in the Savannah River and Tybee Roads, Ga., pp. 30,31. Liues of leveling
of procision across the peninsula of Floridn botween St. Augustine and Cedar Keys, pp. 31,32. Steamer Blake’s
gpecial service in Chicago at World’s Columbian Exposition, determination of light-houses on the Atlantic coast,
and hydrographic surveys on the coasts of Florida and Louisiana, p. 32, Hydrographic examination of 8t. Lucie
Inlet, Fla., p. 32. Hydrographic resurvey of I’ensacola Bay, Fla., p. 33. Hydrographic surveys of wuters
adjacent to Pensacola Bay, pp. 34, 35. Topograpbic survey of tributaries of Pensacola Bay, p. 35, Completion
of scheme of reconnaissance for primary triangulation in Alabama, p. 36. Astronomical station at Chicago
University, p. 36. Geodetic operations in Tennessee and Kentucky, and along the Kentucky, Tennessee, and
Virginia State lincs, pp. 36-37.

Middle Division.—States and Territories between the Mississippi River and the Rocky Mountains: Minnesota, North
Dakota, South Dakota, Iowua, Nebraska, Missouri, Kansas, Arkansas, Indian Territory, Oklahomn Torritory,
Lonisinnn, and Texas, pp. 37-42. Geodotic operations in Minnesota, pp. 37, 38; in Kansas along thirty-ninth
parallel, pp. 38, 39. Geodetic leveling in Missouri and Arkansas, pp. 39, 40. Search for shoal off the South Pass,
Mississippi River, p. 40. Recounnaissance for a scheme of triangulation along the Rio Grande from L1 Paso,
Tex., to the Gulf of Mexico, pp. 40,41. Magnctic observations nt self-registering station near-San Antouio, Tex.,
pp. 11-42.



VIII ' ABSTRACT OF CONTENTS OF REPORT.

Western Division.—States and Territories between the Rocky Mountains and the Pacific: California, Oregon,
Washington, Idaho, Montana, Wyoming, Nevada, Territory of Utah, Colorado, Territory of Arizona, and
Territory of New Mexico, pp. 42, 49. Hydrographic examination at San Pedro and San Diego, Cal., p. 43.
Hydrography on the coast of Washington, p. 43. Determination of position of wrecks of the steamers Los
dngeles, off Point Sur, and of the City of New York, on Point Bonita, Cal., pp, 43, 44. Topographic resurvey of
San Francisco Bay, p. 44. Magnetic observations at San Francisco, Cal., and at Seattle and Tacoma, Wash.,
p. 44. Meridian line at Tacoma, p. 44. ~Automatic tide gauge at Sausalito, Cal., p. 44. Pacific Coast Pilot,
telegraphic difference of longitude between San Francisco, Cal., and Eugene, Oreg., and between Seattle and
Tacoma, Wash,, p.45. Continuation of the triangulation of the Strait of Juan de Fuca, pp. 45,46. Hydrographic
survey in the Strait of Juan de Fuca, pp. 46, 47. Reconnaissance in Colorado, p. 48. Transcontinental
triangulation in eastern Utah and western Colorado, pp. 48, 49.

Division of dlaska, pp.50,51. Hydrographic and general surveys in Alaska, pp.50,51. ‘Transportation of boundary
survey parties aud of chronomoters between astronomical stations, and hydrographic and topographic develop-
ments, pp. 50, 51.

Special operations, pp.53,71. Action taken by the United States and Canada Boundary Commissioners to determine
on a method for marking the international boundary line in the waters of Passamaquoddy Bay, p. 53. Astro-
nomical observations for the variation of latitnde at Rockville, Md., and at San Francisco, Cal., pp. 53, 54.
Survey of oyster grounds in Virginia and in Mobile Bay, Ala., p. 54. Resurvey of the boundary line
between the United States and Mexico, p. 54. Resurvey of the boundary line between California and Nevada,
p. 55. Cooperation in the speed trial of the U. 8. cruiser Olympia, p. 55. Continuation of the reconnaissance
“and general boundary surveys in southeastern Alaskn in 1893, pp. 55-71. Surveys on the Unuk and Stikine,
Pp. 55, 56. Chronometric longitudes between Sitks and stafions on the Taku, Stikine, and Unuk rivers, p. 57.
Triangulation, topography, and astronomical observations on the Stikine, pp. 57-60. Surveys on Holkham Bay
and head of Port Houghton, pp. 60, 61. Surveys on the Taku and Stikine, pp. 61-68. Resumption of Alaska
boundary survey in 1894, p. 68. Astronomic and magnetic observations at Sitka; reconnaissance on the Unuk,
p. 69. Triangulation and topographic reconnaissance of Chilkat and Tuiya inlets, pp. 69, 70. Survey from
Malaspina Base to the delta of the Yahtse River, pp. 70, 71. Automatic tide gauge at Honolulu, Hawajian
Islands, p. 71. '

ARSTRACTS OF ANNUAL REVFORTS FROM THE ABSSISTANT IN CHARGE OF OFFICE, THE HYDROGRAPHIC INSPECTOR,
THE DISBURSING AGENT, THiK AS&SISTANT IN CHARGE OF STATE SURVEYS, AND THE ASSISTANT IN CHARGE OF

. WEIGHT8S AND MEASURES, pp. 71-74.

StBorFICEs, in Philadelphia; in San Francisco, pp. 74, 75.

OBITUARY NOTICE, p. 7b.

TABULAR STATEMENTS AND ANNUAL OFFICE REPORTS, p. 79. Table No..1: Distribution of the field parties of the
Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and Pacific Coasts, and the interior ¢f the United
States during the fiscal year ending June 30, 1894, pp.79-82. Table No. 2: Statistics of field and office work for
the fiscal year 1894, and total to June 30, 1894, pp. 83-85. Table No. 3: Information furnished the Departments
of the Government in reply to special requests and to individuals upon application during the fiscal year ending
June 30, 1894, pp. 87-91. Office Report No. 1: Report of the Assistant in charge of the Office for the fiscal
year ending June 30, 1894, pp. 93-116, Office Report No. 2: Report of the Hydrographic Inspector for the
fiscal year ending June 30, 1894, pp. 117-132. Office Report-No..3: Report of the Disbursing Agent for the
fiscal year ending June 30, 1894, pp. 133-156. Office Report No. 4: Report of the Assistant in charge of
State Surveys, pp. 157-159. Office Report No. 5: Report of the Assistant in charge of the Office of Standard
Weights and Measures, pp. 161-163. List of Progress S8ketches, p. 165. Progress Sketches.
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fiscal year ending June 30, 1804, pp. 134-154.

EXPENDITURES, siuce last report, on account of the appropria-
tions for the Service of the flacal ycar ending June 30, 1803, pp.
154-156.

Trans-

) LN

FAIRFIELD, GEORGE A., ASSISTANT. IReferences to, pp. 4,
24, 93, 84, 98. In charge of Tidnl Division, p. 26. In charge of
State Surveys, pp. 36, 37, 74. In chargoe of Engraving Division,
p. 72. Report of Engraving Division by, pp. 100-102. Report of
State Burveys by, pp. 157-1569.

FAIRFIELD, W, I3, ASSISTANT. Reference to, p. 4.
Californin and Nevada boundary, p. 56.

FARIS, R. L., TEMPORARY AID, pp. 4, 49.

FARQUHAR, HENRY, p. 05.

FIELD AND) OFFICE DETAILS, INDEX TO, p. 77

Survey of
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FIELD OFFICERS. Salaries, pp. 134, 135,

FIELD PARTIES, ABSTRACTS OF REPORTS FROM, WEST-
ERN DIVISION, p. 42.

FIELD PARTIES, IN MIDDLE D1VISION. Abstract of roports
of, p. 37.

FISCHER, E. G., pp. 23, 110.

FISCHER, L. A, p. 161.

FISO AND FISHERIES COMMISSION, p. 54.

FIVE FATHOM BANK LIGHT-SHIPS. DPositions of, detor-
wined, p. 15.

FLEMER, J. A., ASSISTANT. Scrvices in Alaska, pp. 57, 68, 68.
Topographic reconnaissance, vicinity of Taiya Inlet, p. 70.

FLOOD IN STIKINE RIVER, ALASKA, p. 67.

FLOOD IN UNUK RIVER, ALASKA, p. 69.

FLORIDA, STATE OF, EASTERN DIVISION, p. 13.

FLYNN, HENRY F., p. 96,

FLYNN, SARAH E., p.109.

FLYNNE, LUCIAN, LIEUT., U. 8 N.
Gedney, pp. 46, 123.

TFORNEY, STEHMAN, ASSISTANT. References to, pp. 4, 120,
Completion of hydrographic survey of northenstern boundary
lakes, p. 13. Roconnaissance along Rio Grande, p. 41.

FORT HAMILTON. Tide gange, . 22.

FORT WRANGELTL, ALASKA. Astronomical Station, p. 57.

" Pendulum Station, 59,

FOWLER, E. B, p. 09,

¥OX ISLAND THOROUGHFARE.

FRENCH, H. O, p. 110.

FRENCH, 0. B., ACTING AID.
Alaska, pp. 62, 63, 66,

FRESHWATER BAY. Astronomical Station, p. 69,

FUCA, STEAM LAUNCH, pp. 51, 122, 127.

FURRTES, E. A,, PROF,, p. 18,

G.

In command of steamer

Rocka discovered in, pp. 4, 14.

Roference to, p. 4. Services in

GANNETT, 8. 8., p. 45.

GARLAND, H. R., p. 102.

GARRETT, L. M., LIEUT, U. 8. N.,, ASSISTANT.
to, pp. 15, 120, 129.
St. Simons Bar, p. 29.

GEDNEY, STEAMER, pp. 46, 123, 127, 132,

GENERAL EXPENSES. Tustrumonts, eto., pp. 146-148. Engrav-
ing, printing, etc., pp. 149, 150. Stationery, ete., pp. 150, 151
Contingencies, pp. 151, 162. Recapitulation, p. 152, Classification,
p. 163.

GEODLETIC CONFERENCI, pp. 4, 04,

GEODETIC LEVELING. Botween St. Augustineand Cedar Keys,
Fla., p. 31. In Missouri and Arkansas, pp. 39, 40.

GEODETIC OPERATIONS. Ixtension of triangulation in New
Jersey, p. 24. In Tounessee, Kentucky, and Virginia, p. 36. Tri.
angulation in Minuesots, p.37. Triangulutionin Kaneos, p.38. In
eastern Utah and western Colorado, p. 48.

‘GEORGIA, STATE OF, EASTERN DIVISION, p. 13.

GIBBOXNS, J., DOMINION LAND SURVEYOR, p. 57.

GILBERT, J. J., ASSISTANT. References to, pp.4,123. Triangu-
lation, Strait of Juan de Fuca, pp. 45, 47.

GILMAN, D. C., PRESIDENT, p. 25.

GOHRE, FRANK C., p. 102.

GOODFELLOW, EDWARD, ASSISTANT, p. 4.

GOODSPEED, PROF., p. 24,

GORE, J. H,, PROF., p. &.

GRAHAM, ¥. M., p. 21.

GRANXND JUNCTION, COLO. Longitude Station, p. 49.

GRAND LAKE, ME., p.13. :

GRANGER, ¥. D,, ASSISTANT,
pp. 38, 40.

GRAVITY. Absolute, nt Washington, p. 2. Differencoe lietween
Baltimoro and Washington by telegraph, p. 26. At San Franeisco,
Mount Hamilton, 8alt Lake City, Depver, Montreal, and Washing-
ton, p. 36. Party expenses, p. 142.

GRAY, EMMET, TIDAL OBSERVER, p. d4.

GREAT GLACIER, STIKINE RIVER, ALASKA, p. 58.

. GREEN, C. L., pp. 15, 80, 126.  ~

GREEN, FREEMAN R., p. 109.

GREENWICH. Tidal bench mark, p. 14.

GRIFFIN, R. J.,, DISBURSING AGENT.
Report as disbursing agent by, p. 133-166.

GRISWOLD, B. H.,, JR,, p. 20. °

Referonces

T'ranscontinental trianguiation,

survey of Diamond Shoal, p. 26. Survey of :

Reference to, p. 4. i
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GULF COAST, ETC. Party expenses, p.139.

GUNNISON, COLO. Astronomical Station, p. 49.

GUTHRIE, J. A., ASSISTANT SURGEON, U.S.N. Services on
the Blake, p. 34,

HAGMANN, J. K., pp. 102, 103.
HALTER, CARL P., p.14.
HALTER, R. E, ASSISTANT.
HAMILTON, DAVID, p.21.
HANDLAN, M. L., p.102.
HARBAUGH, C. A., p.161.
IIARBER, G. B., LIEUT,, t’. 8. N., ASSISTANT. In command
of steamor Hassler, pp, 51, 68, 121, 122.

HARKNESS, WILLIAM, PROF,, U. 8. N, p.5.

HARRIS, ROLLIN A., p.98. \

HARRISON, VIRGINIA, p.98.

HA.SSLER, STEAMER, pp. 50, 51, 56, 62, 67, 09,73, 121, 125, 126, 127, 132.

HAYFORD, JOHN F., AID. Roferences to, pp. 84, 98. Services
on Mexican Boundary Line, p.55. Services in Alaska, p. 70.

HAZARD, DANIEL L., p. 95,

HEIN, SOPHIE, p.93.

HELEN, LAUGNCH, p.127.

HENSEL, MARTIN, p.74.

OERBERT, W. C.. ASSISTANT ENGINEER, U.S. N.
on Iassler, p.51.

HILDRETH, D. M., p.98.

HILL, IVY, pp. 102,103,

HUILL, W. ¥, p.54.

HOAG, W. R, PROT.,, ACTING ASSISTANT, pp.5, 37, 88, 158, 159.

HODGKINS, W. C.. ASSISTANT. Reference to, p. 158. Topo-
graphic 8 'rvey vear Charleston, 8.C., p.27. Services in Alaska,
DD 82, 63,66, 67.

HOGGATT, W. B, ENSIGN, U. 8. N. Services in Alaska, p. 60.

HOLKHAM BAY, ALASKA. Surveys on, pp. 60, 65,

HONOLULU. Tidal predictions for, p, 98,

HONOLULU TIDE GAUGE. Earthquake wave, p. 45.

HORNE, WILLIAM .., p. 102.

HUDSON RIVER. Topographic survey of, p. 22.

HURLEY, DANIXL, pp. 95, 06.

HYDROGRAPHIC AND GENERAL SURVEYS IN ALASKA,
1. 50, :

HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS
ANNOGUNCED IN NOTICES TO MARINERS, p. d.

HYDROGRAPHIC DIVISION. Referonces to, pp.73,125. Annual
report of, pp. 127, 128,

HYDROGRAPHIC EXAMINATIONS. For the Coast Pilot, Gulf
of Maine, north shore of Long Island, and of coast between Coney
Tsland and Cape Charles, p. 14.  Savannah River amd Tybee Roads,
Ga., p. 30. Of St. Lucie Inlot, Fla., p. 32. At Sap Pedro and San
Diego, Cal., p. 43.

HYDROGRAPHIC INSPECTOR. Annual report of, pp. 117-132.

HYDROGRAPHICSURVEYS AND RESURVEYS. Northeastern
bonudary lakes, p. 13. Of Boston Harbor, pp. 17, 117. Of Ashley,
Cooper, and Wando rivers, 8. C., pp.27, 28, 117, 1318, Of St. Simons
Bar, Ga., pp. 29, 120. In Louisiana and Fiorida, p. 82. Of Penss-
colp Bay, Fla., nnd adjacent waters, pp. 33, 34, 118, 119. Tampa
Bay, Ila., p. 119, Sitka Harbor, Alaska, and approaches, p. 121.
Statoment of, executed during tho fiscal yoar, p. 123,

HYDROGRAPHY. Coastof Washiugton, p.43. Of San Francisco
Entrance, p. 43. Strait of Juan do Fuca, p. 46. Atlantio Coast,
Ppp. 117-120. Pacific Coast, pp. 121-123. .

Maguetic observations, p. 41.

Services

IARDELLA, C. T., ASSISTANT, Reference to, p.23. Resurvey
of Boston Harbor, p. 15.

ICY CAPE, ALASKA, p. 68.

IDAHO, STATE OF, \WESTERN DIVISION, p. 42.

1LLINOIS, STATE OF, EASTERN DIVISION, p. 13.

INDIANA, STATE OF, EASTERN DIVISION, p. 13.

; INDIAN TERRITORY, MIDDLE DIVISION, p. 37.

INSTRUMENT DIVISION,
of, pp. 109-113.

INSTRUMENTS REPAIRED, PURCHASED, AND MADE
DURING THE YEAR, pp. 110, 111,

INTERNATIONAL RBOUNDARY LINE SURVEY, ALASKA
AND BRITISH COLUMBIA, p. 65.

Reference to, p. 73, Annual report
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INTERNATIONAL BOUNDARY, NORTHEASTERN, p. 13.

INTERNATIONAL BOUNDARY, UNITED STATES AND
MEXICO, p. 2. '

INTERSTATE BOUNDARY LINE, BEI'WEEN CALIFORNIA
AND NEVADA, p. 55.

IOWA, STATE OF, MIDDLE DIVISION, p. 37,

ITHACA, N. Y. Pendulum Station, p. 19.

J.

JACOMINI, CLEMENT, p. 110.

JASPER, ROBERT T., LIEUT., U. 8. N,, p. 125,

JOHNS HOPKINS UNIVERSITY, BALTIMORE, MD. Pendu®
lum Station, p. 25.

JOHNSON, NOAH, pp. 37, 158.

JONES, CHARLES H., p. 108.

| {9

KANSAS, STATE OF, MIDDLE DIVISION, p. 37.

KASAAN BAY, ALASKA. Rock discovered in, p. 4.

KATES NEEDLES. Elevation of, p. 68.

KEARNEY, 8. A, p. 110.

KELLY, JUDGE, FORT WRANGEL, ALASKA, p. 50,

KEMMLER, OTTO, p. 102.

EKENTUCKY, STATE OF, EASTERN DIVISION, p. 13.

KEYSER, LOUIS P., p. 102.

EHATSCHIN VALLEY, CHILKOOT INLET, ALASKA, p. 70.

KING, H. SIDNEY, pp. 102, 103.

KING, W. F,, CANADIAN BOUNDARY COMMISSIONER, pp.
53, 59.

KINGS POINT, N. C. Trigonometric Station, p. 26,

KLINE, G. W, ENSIGN, U. 8. N. Services on steamer Bache,
p. 26.

KLOTZ, O. J., p. 59.

KLOQUAN, INDIAN VILLAGE, ALASKA, p. 70.

ELUCHMAN CANYON, TAKU RIVER, ALASKA, p. 61.

KUMMELL, CHARLES H., p. 85.

KUSHINIOTO, JAPAN. Tide-gauge xecord of earthquake, p. 45.

L.

LAKE PALFREY, ME,, p.13.

LATITUDE. Observations at Southeast Base, Kans., p. 30. Of
Tacoma Longitude Station, p. 45. Variation of, determined at
Rockville, Md., p. 53. Variation of, determined at San Francisco,

p. 54,

LAUXMANN, M., p.110.

LAWN,KATE, p.03.

LAWSON,JAMES 8., ASSISTANT. Death of, p.75.

LEACH, GEORGE, p. 109.

LEOQOPOLD, H. G., ASSISTANT ENGINEER,T. S, N.
Alaska, p. 50.

LEVELING. Experimental in Washington, D.C., P. 25. Between
St. Augustine aud Cedar Keys, Fla., p.31. In Missouriand Arkan-
sas, pp. 39, 40. Party oxpenses, p. 141,

LIBRARY AND ARCHIVES DIVISION. Reference to, p. 73.
Annual report of, pp. 113-116.

LIGHT-HOUSE BOARD. Survey of Outer Diamond Shoal for, p.26.

LIGHT-HOUSES. Determination of geographic positions, p. 82.

LIGHT-SHIPS,FIVE FATHOM BANK, N.J.,AND ON WINTER
QUARTER SHOAL. Geographical positions determined, p. 16.

LINDENKOHL, A, p. 89,

LINDENKOHI, H., p. 99,

LINEKINS BAY,p. l4.

LITTLE, F. M., p. 98.

LITUYA BAY, ALASKA, p. 69.

LONG ISLAND. Topographic resarvey of shores, p. 22.

LONGITUDES BY CHRONOMETERS. In Alaska, pp. 51,57.
Taku River, Alaska, p. 68, Pyramid Harbor, Alaska, p. 70.

LONGITUDES, TELEGRAPHIC. S8eattle, Tacoma, Wash., p. 45.
San Francisco, Cal., and Eugene, Oreg., p. 45.

LOPEZ,R.F.,.LIEUT. U.S. N, Attached to steamer Gedney, p. 47.
Services in Alaska, p. 50, ’

LORD,H.C,, p.57.

LOS ANGELES,STEAMER. Wreck off Point Sur, pp. 43, 45.

LOUISIANA,STATE OF, MIDDLE DIVISION, p. 37.

LOWNDES, C.H., P. A. SURG.,U.8. N, Services on Hassler, p. 5.

LOW,W.F.,,LIEUT. U.8.N,, ASSISTANT. Resurvey of Joston
Harbor by, pp. 17, 117.

Services in
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LYNN CANAL,ALASKA. Surveys in, p.68.
LYONS,CURTIS J. Tidal observer at Honolulu, p.71.

ju 8

MACARTHUR, J.J., DOMINION LAND SURVEYOR, pp. 62-84.

MAGNETIC EARTH CURRENTS, p. 42.

MAGNETIC OBSERVATIONS. Near San Antonio, Tex., p. 41.
At San Francisco, Cal., Seattle and Tacoma, Wash., p. 44, Strait
of Juan de Fuca, p. 46. Sitka, Alaska, pp. 57, 9. Fort Wrangell,
Alaska, p. 59. Taku Inlet, p.62. Pyramid Harbor, Alasksa, p. 70.
Kloquan, Alaska, p. 70.

MAGNETICS. Party expenses, p. 141.

MAHON, C., p. 99.

MAINE, STATE OF, EASTERN DIVISION, p. 13.

MALASPINA BASE, ALASKA. Mentioned, p. 70.

MANATEE GRASS. Disappearance of, in Indian River, Fla., p. 883.

MANGUM, W. P, pp. 102,103, 115.

MAPES, L. A., p. 102,

MAPLE,LIGHT-HOUSE TENDER, p. 26.

MAPS. Receutly acquired, pp. 114,115, . A

MAREEN, M., p. 25. .

MARIA DE GALVAEZ BAY. Hydrography in. p. 85.

MARINDIN, H.L., ASSISTANT. Reference to, p. 120,
hydrography, p.19.

MARSHALL, H. T., p. 20.

MARTIN, ARTEMUS, pp. 114, 115,

MARYLAND, STATE OF, EASTERN DIVISION, p. 13.

MASON, JOHN H., p. 109.

MASSACHUSETTS, STATE OF, EASTERN DIVISION, p. 13.

MASSACHUSETTS STATE TOPOGRATHICAL S8URVEY, p.17.

MAUPIN, WILLIAM C., p. 110.

McALPINE, K., P. A. ENGINEER, U. 8. N. Services on the
Blake, p. 34.

McARTHUR, STEAMER, pp. 43, 55,122, 123, 125, 126, 127, 132.

McCORKLE, SPENCER C., ASSISTANT, pp. 72,75, 93.

McCORMICK, C. M., ENSIGN, U.S.N., p.35.

McCORMICK OBSERVATORY, p. 23.

McDONALD, MARSHALL, COL., U. 8. FISH COMMISSIONER,
p. 654.

McDOWELL, J. A.. p. 109,

MOoGOINES, THOMAS, p. 108.

McCGRATH, J. E., ASSISTANT. References to, pp. 4, 121, 122,
Services in Alaska, pp. 50, 56, 68. 61, 67, 68, 70.

McLANE, W. R,, p. 108.

McLEAN, WALTER, L1IEUT., U.S. N., ASSISTANT.
to, p. 125. In charge of Hydrographic Division, p. 73.
Hydrographic Division by, pp. 127, 128.

MENDENHALL, C. E., ACTING AID, p. 3.

MENDENHALL, T. C., SUPERINTENDENT, pp. 63, 83, 97.

MENTZ, G. W., LIEUT., U. 8. N,, ASSISTANT. In commaud of
steamer Blake, pp. 82, 118, Search for shoal off Missiseippi River,

Physical

Reference
Report of

p. 40. i .
MERIDIAN LINE AT TACOMA, WASH,, p. 44.
METEOROLOGICAL CONDITIONS, STIKINE RIVER,

ALASKA, p. 68. .

MICHIGAN, STATE OF, EASTERN DIVISION, p. 13,

MIDDLE DIVISION, STATES AND TERRITORIES BETWEEN
THE MISSISSIPPI RIVER AND THE ROCKY MOUNTAINS,
pp. 8742,

MINOR, JOHN W., p. 109. .

MINNESOTA, STATE OF, MIDDLE DIVISION, p. 87.

MINNESOTA, STATE SURVEY OF, pp. 158, 159,

MISCELLANEOUS DIVISION. Reference to, p. 72
report of, pp. 305-109,

MISKINNON, A.J., p. 15.

MISSISSIPPI RIVER COMMISSION, p. 2.

MISSISSIPPI, STATE OF, EASTERN DIVISION, p. 18.

MISSOURI, STATE OF, MIDDLE DIVISION, p. 87.

MITCHELL, E. 8., p. 98.

MITCHELL, W. G., p. 40.

MONEY ISLAND. Tidsal bench mark, p. 14.

MONTANA, STATE OF, WESTERN DIVISION, p. 42.

MONTREAL. Gravity observations referred to, p. 86.

MOORE, F., p. 102.

MOORE, W. I., LIEUT. COMMANDER, U. S. N., ASSISTANT.
In command of steamer Patterson, pp. 50, 69, 121,

MORSE, FREMONT, ASSISTANT. References to, pp. 4, 121.
Magnetic observations In California, p. 44. Services in Alaska,
pp. 50, 57. Duty in San Francisco, p. 75.

Annual
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MOSER, JEFF. F,, LIEUT. COMMANDER. U. 8. N. Referonce
to, p. 73. Report as Hydrographio Inspeoter, pp. 117-132,

MOSMAN, A, T., ASSISTANT, pp. 2, b4.

MOSQUITOES IN ALASKA, p. 63.

MOSS, F. V., p. 08.

MOUNTAIN CLIMBING IN ALASKA, p.63.

MOUNT ELBERT, COLO. Primary Station, p. 49.

MOUNT HAMILTON. Gravity observations, p. 38,

MOUNT OURAY, COLO., p. 49.

MOUNT ST. ELIAS, ALASKA, p. 71,

MOUNT UNCOMPAHGRE, COLO. Primary Station, p. 49.

MOUNT WAAS, UTAH. Primary Station ocoupied, p. 48.

MUD LAKE, ME, p. 13. v

MUD. Trigonometrioc Station in Georgia recovered, p. 29.

MURRAY, HARRISON, p. 109,

N. B *

NANTASKET BEACH, p. 15.

NANTUCKET AND VINEYARD SOUND, CORRENT CHART,
p. 78.

NANTUCKET, MASS. Physical hydrography, p. 19.

NAVAL OFFICERS, LIST OF, ATTACHED TO THXE UNITED
STATES COAST AND GEODETIC STRVEY DURING THE
FISCAL YEAR ENDING JUNE 30, 1884, p. 131.

NAVAL OFFICERS, LIST OF, ATTACHED 'O THE UNITED
STATES COAST AND GEODETIC SURVEY JUNE 30, 1804,
p. 132.

NAVAL TRAVEL, ETC., Party expenses, p. 143.

NEBRASKA, STATE OF, MIDDLE DIVISION, p. 37.

NELSON, JOBEN, SUBASSISTANT, pp. 48, 49, 94, 06,

NEVADA, STATE OF, WESTERN DIVISION, p. 42.

NEWBOLD, WILLIAM N., p. 109.

NEW HAMPSHIRE, STATE OF, EASTERN DIVISION, p. 13.

NEW HOPE ROCK, p. 43.

NEW JERSEY. Extension of triangulation, p. 24.

NEW JERSEY, STATE OF, EASTERN DIVISION, p. 13.

NEW JERSEY. State survey of, p. 157.

NEW MEXICO, TERRITORY OF, WESTERN DIVISION, p. 42.

NEW YORK, STATE OF, EASTERN DIVISION, p. 13.

NIBLACK, A. T, LIEUT,, U. 8. N. Services in Alaska, p. 50.

NICHOLS, LIEUTENANT, U. 8. N., p. 69.

NORTH CAROLINA, STATE OF, EASTERN DIVISION, p. 18.

NORTH DAKOTA, STATE OF, MIDDLE DIVISION, p. 37.

NOTIOES TO MARINERS, p.4.

0.

OBITUARY NOTICE, p. 75.

OBJECTS NOT NAMED. Party expenses, p. 143.

OBLIQUE ARC FROM MAINE TO THE GULF OF MEXICO,
p. 86,

OFFICE FORCE. Pay of, pp. 135-138,

. OFFICERS, FIELD. Pay of, pp. 134, 185,

OFFICERS, NAVAL, LIST OF, ATTACHED TO THE UNITED
STATES COAST AND GEODETIC SURVEY DURING THE
FISCAL YEAR ENDING JUNE 80, 1804, p. 181,

OFFICERS, NAVAL, LIST OF, ATTACHED TO THE UNITED
STATES COAST AND GEODETIC SURVEY JUNE 30, 1884,
p. 132.

OFFSHORE WORK, ETC. Party expenses, p. 140.

OGDEN, H., G., ASSISTANT. Refercnces to, pp. 08 93, 102.
Roesurvey of Boston Harbor, p. 17. Services in Alaska, pp. 50, 56,
58, 61. Burvey of Stikine River, Alaska, p. 62. Relieved from
charge of Engraving Division, p. 72

OGILVIE, WILLIAM, DOMINION LAXD SURVEYOR, pp.
62-64.

OHIO, STATE OF, EASTERN DIVISION, p. 13

OKLAHOMA TERRITORY, MIDDLE D1VISION, p. 37,

OLMSTEAD, FREDERICK LAW, JR., p, ¢9.

OLYMPIA, U. 8. CRUISER. Speed {rial, pp. 43, 55.

OMAN, J. W., ENSIGN, U. 8. N. BServicrs on steamor chho,p 26.

OREGON, STATE OF, WESTERN DIVISION, p. 42.

OSAR RIVER, ALASKA. Moentioned, p. 70.

OVER, CHARLES, p, 108,

OYSTER GROUNDS. Survey of, in Virginia, p. 54. Survey of,
in Mobile Bay, p. b4.

OYSTER REEFS IN ESCAMBIA BAY, FLA., pp. 34, 5.
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PACIFIC COAST. Party expenses, p. 140.

PACIFIC COAST PILOT, p. 4b.

PAGE, JAMES. Services on Mexican boundary line, p. 55. Serv-
ives in Alaska, p. 69.

PANAMA, TIDAIL PREDICTIONS FOR, p. 96.

PARKER, C. L., p. 22.

PARKER, DAVID, p.109.

PARSONS,F.H. Refvrences to, pp. 73, 83, 115.
and Archives Division by, pp. 113-1186.

PARSONS,JOHN W., DISBURSING AGENT, p.74.

PARTY ‘EXPEVSES Atlantic coast, p. 130. Gulf coast, p. 139.
Offshore work, oto.. p. 140. Pacific coast, p. 140. Alaska, p.140.
Tides, stc., p. 141, Coast Pilot, oto., p. 141. Magnetios, p. 141. Lev.
oling, p. 141. State surveys, p. 142, Gravity, etc., p. 142. Trans-
continental work, p. 142. Naval travel, elc., p.143. Objects not
named, p. 148. Recapitulation of, p. 144. Classification of, p. 144,

PATTERSON, STEAMER, pp. 50, 55, 62, 09, 73, 121, 122, 126, 127, 182.

PECK, IDA, p. 93.

PECK, ROBERT G., LIEUT,, U.S.N,, ASSISTANT. 1ncommand
of steamer Bache, pp. 26,117, 118,

PECKINPAUGH, N. R, p. 57.

PENDULUM APPARATUS,p. 111

PENDULUM OBSERVATIONS. At Washington, D.C., p.2. At
Boston and Cambridge, Mass., and Ithaca, N. Y., p 18. At Chicago,
1., p. 3

I’ENDULUM STATIONS. At Charlottesville, Va., p, 23.° At
Princeton, N. J., p.23. At Philadelphia, Pa.,p.2¢4. In Baltimore,
Md., p.25. At Fort Wrangell, Alaska, p. 59.

PENNSYLVANIA,STATE OF, EASTERN DIVISION, p.13.

PENSACOLA BAY, YLA., pp. 33,385,118, 119.

PERKINS, . W., ASSISTANT. References to, pp.4,38. Recon-
naissance in Alabama, p. 36. Reconnaissance in Colorado, p. 48.
Transocntinental triangulation, p. 49.

PERSONAL EQUATION, MORSE, LORD, PUTNAM, p. 69.

PHILADELPHIA, PA. Pondulum Station, p. 24.

PHOTOTOPOGRAPHY, p. 69.

PHOTOGRAPHING. Statistios of, p.101.

PHOTOLITHOGRAPBING. Statistios of, p.102.

PHYSICAL HYDROGRAPHY. Nantuoket Island, p.19. Survey
of oyster grounds in Virginia, p. 54. Survey in Mobile Bay, p. 54.

PICKERING, E. C., PROF,, p. 16,

PIKE, LILLIAN, p. 06.

PIKE'S PEAK, p. 49.

PINNACLE, STIKINE RIVER, ALASKA, p. 58,

PLUNKETT, C. P.,, ENSIGN, U. 8. N., pp. 18, 80.
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REPORT.
PART I

In the general statement of progress which is given in the following pages will be
found a reference to the various operations in the field, carried on during the fiscal year
ending June 30, 1894. This statement appears again in the still more brief form of Table
No. 1, showing the distribution of about seventy-seven field parties; but under the heading
of “Abstracts of Reports from Field Parties” will be found an account of the several
operations in greater detail.

The general progress of the field work of the Survey is shown as heretofore, graph-
ically on the appended progress sketches embracing the United States, and on a third map
referring to Alaska. Much of the important work of the Survey, however, does not appear
on the maps or in the synoptical statements relating to field work. Reference to it must be
sought in the Abstract of Office Reports, in the reports themselves, which are published in
full, and in the Appendices. The Office Reports relate to the construction, publication, and
distribution of maps and charts, the discussion of geodetic, astronomical, and magnetic
observations, and the reduction of hydrographic data, such as current and tidal observa-
tions accumulated by the Survey, the latter for the purpose of publishing in advance the
prediction of tides in the form of tables embracing all the coasts of the United States and
some foreign ports. It is contemplated to include, in the near future, all the principal
foreign ports. .

Among the field operations the followmg special ones may be mentioned: The survey
of the northeastern boundary lakes was completed. Surveys were made by the Superin-
tendent in person for the purpose of determining conjointly with the Commissioner of the
Dominion of Canada on a method of defining, with greater accuracy, the boundary lines
between the two countries in the waters of Passamaquoddy Bay. The international sur-
veys, in connection with the Alaska boundary question, were pushed with vigor in the
short season during which such surveys can be advantageously made.

The reconnaissance for a triangulation was continued down the Rio Grande towards
the Gulf, with a view to the ultimate location of that portion of the international boundary
included within the limits of the reconnaissance.

The survey of the interstate boundary between California and Nevada, from Lake
Tahoe towards the Colorado River, was continued. A survey was made of the Outer
Diamond Shoal, off Cape Hatteras, for the use of the Liglit-House Board in the proposed
construction of a light-house in that locality. At the request of the Navy Department the
trial course in the Santa Barbara Channel was extended, and two vessels of the Survey
cooperated in the speed trial of the new cruiser Olympia.

For the United States Commissioner of Fish and Fisheries an examination was made of
the location and limits of the natural oyster beds in Mobile Bay, and the surveys in the
waters of Virginia, made for a similar purpose at the request of the State, were continued.

8. Ex. 8—1 1 .



2 UNITED STATES COAST AND GEODETIC SURVEY,

SPECIAL DUTY.

The assignments of two officers of the Survey to special duty by appointment of the
President are still in force. Assistant Henry L. Whiting is serving as a member of the
Mississipp’ River Commission, and Assistant A. T. Mosman as a member of the International
Boundary Commission, organized for the relocation of that part of the United States and
Mexican boundary line extending from the Rio Grande to the Pacific,

WORLD’'S COLUMBIAN EXPOSITION.

An account of the part taken by this Office in the Government exhibit, made at the
World's Exposition at Chicago, is given in the last annual report. It is there published as
Appendix 10, and was prepared by Assistant Dallas B. Wainwright, who installed the exhibit
and supervised its removal at the close of the Exposition.

ABSOLUTE GRAVITY AT WASHINGTON.

Taking advantage of the presence in this country of Commandant Defforges of the
" French army, the Superintendent requested the director of the “ Service Geographique " to
authorize Commandant Defforges to make a determination of the absolute gravity at the
Coast and Geodetic Survey Office pendulum station. This request was courteously com-
plied with, and Commandant Defforges closed the series of relative determinations, which
he had made for the Academy of Sciences of France, at San Francisco, Mount Hamilton,
Salt Lake, Denver, Chicago, Montreal, and Washington, by making the desired absolute
determination at this Office with the Brunner pendulums, during October, 1893.

ARRANGEMENT OF THIS REPORT.

The geographical arrangement adoptéd in 1891 for the convenient classification of dif-
ferent localities of work has been retained in this volume, and, accordingly, the field work is
described under the headings: ¢ Eastern Division,” “ Middle Division,” “ Western Division,”
and “ Division of Alaska,” while that of ‘Special Operations” is devoted to special duties
devolved on the Survey during the fiscal year.

The general account of field and office operations, with the accompanying tabular
abstracts, is followed by the Office Reports, and by Progress Sketches, which complete Part 1.

Part II contains appendices relating to the methods, discussions, and results of the
Coast and Geodetic Survey.
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GENERAL STATEMENT OF PROGRESS.

FIELD WORK.

EAsTERN DIVISION,——States east of the Mississippi River.—During the fiscal year ending June
30, 1894, the following:named operations were in progress or completed in the Eastern
Division, which comprises the States and coasts east of the Mississippi River:

Completion of the hydrographic survey of the northeastern boundary lakes; surveys
of northeastern boundary line in Passamaquoddy Bay; hydrographic examinations for the
Atlantic Coast Pilot; topographic and hydrographic resurvey of Boston Harbor and Bay
continued; leveling of precision and town boundary surveys in Massachusetts continued;
relative gravity determined between Boston and Cambridge; physical hydrographic survey
of the north shore of Nantucket Island; automatic tidal station continued at Fort Adams,
Newport Harbor; topography of the Connecticut River continued and completed; resurvey
of the shores of Long Island continued; observations for relative gravity made at Ithaca,
New York; topography of the Hudson River continued; automatic tide gauges maintained at
Willets Point and Fort Hamilton, New York; triangulation for furnishing points for State
surveys continued in southwestern New Jersey; base line measured in Baltimore; relative

- gravity determined between Baltimore and Washington, D. C.; automatic tidal station con-
tinued in Washington, D. C.; observations for variation of latitude made at Rockville, Mary-
land. Experimental leveling continued in Washington, D.C,,defining limitinglines of natural
‘'oyster beds in the waters of Virginia; relative gravity observed between Washington, D. C.
and Charlottesville, Virginia; hydrographic examination of the Outer Diamond Shoal, off
Cape Hatteras, for the Light-House Board; topography and hydrography of theCooper, Ashley,
and Wanda rivers, South Carolina, continued; hydrographic surveys in St. Simons Sound and
in Savannah River; geodetic leveling across Florida continued; hydrographic surveys in St.
Lucie Inlet, Key West, and Tampa Bay; resurvey of Pensacola Bay and approaches; topo-
graphic and hydrographic survey of tributaries of Pensacola Bay; reconnaissance completed
in southern Alabama for the extension of the triangulation to the Gulf Coast; defining limit-
ing lines of natural oyster beds in Mobile Bay; continuation of the triangulation in eastern
Tennessee to connect with the triangufation of the Blue Ridge.

MipDLE DIVISION.—States and Territories between the Mississippt -River and the Rocky Mountasns.—
The following operations show the activity of the Survey within the limits of the Middle
Division:

Triangulation in aid of State surveys in Minnesota; completion of the thirty-ninth
parallel triangulation in Kansas; continuation of precise levels in Kansas, Missouri, and

. Arkansas; reconnaissance for triangulation along'the Rio Grande toward the Gulf; contin-

uation of self-registering magnetic station in Texas.

‘WESTERN "DIvISION,—States and Territories between the Rocky Mountains and the Pactfic Ocean.—
The following operations were in progress or completed within the limits of the Western
Division on and off shore :

Hydrographic examinations at San Diego and San Pedro; cooperation in speed trial of
U. S. cruiser Olympia; determination of wrecks near Point Sur and Point Bonita; hydro-
graphic and topographic resurvey of San Francisco Entrance and Harbor ; continuation of
automatic tide gauge at Sausalito; telegraphic longitudes between Tacoma and Seattle and
between San Francisco and Eugene, Oregon; location and marking of the boundary line
between California and Nevada, from Lake Tahoe to the Colorado; hydrographic survey,
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coast of Washington, between James Island and Arch Rock ; triangulation of the Strait of
Juan de Fuca and Washington Sound ; hydrographic survey of the Strait of Juan de Fuca;
continuation of the triangulation along the thirty-ninth parallel in Utah and Colorado; recon-
naissance for triangulation in Colorado.

Division oF Avaska.— This division includes the coasts of Alaska bordering upon the Pacific Ocean,
upon Bering Sea, and upon the Arctic Ocean.—The following work was in progress or completed :

Hydrographic and general surveys of Sitka Sound, Sitka Harbor and approaches, and
in Chatham Straits; development of ledges in Felice Straits and Kasaan Bay; chronometric
longitude determinations completed between Burroughs Bay, Fort Wrangell, Taku Inlet, and
Sitka, and begun between Sitka and Pyramid Harbor ; reconnaissance survey of the Unuk
and Stikine rivers and Taku Inlet completed; explorations made at Holkham Bay and sur-
veys on Chilkat and Taiya Inlets begun; development of coast line from Cape Manby to Icy
Cape made, and its relation to interior peaks determined.

BULLETINS.

The last annual report mentions the publication on July 2o, 1893, of Bulletin No. 27.
The other bulletins published during the fiscal year are the following :

No. 28.—The Constant of Aberration as determined from a Discussion of Results for Lat-
itude at Waikiki, Hawaiian Islands. A report by E. D. Preston, Assistant.

No. 29.—The Methods and Results of the U. S. Coast and Geodetic Survey as illustrated
at the World’s Columbian Exposition.

No. 30.—Units of Electrical Measure.

NOTICES TO MARINERS.

Notices to Mariners were published monthly during the year, as heretofore, and were
distributed free. They contain notices affecting the data on the printed charts and supply
new information. During the year announcements were made of rocks discovered in Fox
Island Thoroughfare, Kennebec River; of a rock off Middle Point, Strait of San Juan de
Fuca; and of rocks and reefs discovered in Alaskan waters as follows : Off Point Lookout,
Stephens Passage; in Eastern Channel, Sitka; in Kasaan Bay, and in Felice Straits,

The February notice contains an illustrated account of the tidal indicator at Fort Ham-
ilton, New York, which has continued to operate satisfactorily.

GEODETIC CONFERENCE.

The wide geographical extent of our own country and its diverse topographic and cli-
matic conditions call for different methods and devices for carrying on the work of the
Survey. By bringing together the officers conducting the work under such different condi-
tions, the valuable experience gained by individuals could be made the common property of
all. The personal interchange of ideas regarding the ways and means of carrying on the
work, together with a general comparison of the practice of foreign nations with our own,
would, it was felt, promote economy, accuracy, and rapidity in the execution of work. These
conditinons, which led to a conference of topographers of the Survey in 1892, induced the
Superintendent to convene as many of the officers engaged on geodetic work as could be
assembled to meet at Washington on January g, 1894. The conference remained in session
until February 28, and was composed of the following members:

Messrs. George Davidson, Chas. A. Schott, George A. Fairfield, William Eimbeck, O. H.
Tittmann, J. J. Gilbert, F. W. Perkins, Edwin Smith, J. F. Pratt, C. H. Sinclair, E. F. Dickins,
Stehman Forney, ]J. E. McGrath, Isaac Winston, P. A. Welker, Fremont Morse, W. B, Fairfield,
F. A. Young, G. R. Putnam, A. L. Baldwin, O. B. French, R. L. Faris, S. B. Tinsley, C. H.
Van Orden. :
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Prof. A. H. Buchanan and Prof. W. R. Hoag, Acting Assistants, took part in the meet-
ings of the conference for a short time, Prof. Wm. Harkness, U, S. N,, Prof. R. E. Woodward,
of Columbia College, New York, and Prof. J. H. Gore, of Columbian University, Washington,
addressed the conference on special topics.

Assistant George Davidson was designated by the Superintendent to act as chairman,
and Assistant O. H. Tittmann to act as secretary.

The proceedings of the conference have been published as Appendlx 9, United States
Coast and Geodetic Survey Report for 1893.
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EXPLANATION OF ESTIMATES.

The estimates submitted to the Secretary of the Treasury for the fiscal year 1896 were
accompanied by the following explanations:

UNITED STATES COAST AND GEODETIC SURVEY,
OFFICE OF THE SUPERINTENDENT,
Washington, D. C., October 31, 1804.

Sir: I have the honor to transmit herewith the estimates for the expenses of the Coast
and Geodetic Survey for the fiscal year 1896, and I beg leave to submit the following
explanation relative thereto:

Under the head of “Field Expenses” an increase of $66 200 is asked for, as the present
appropriations are found to be inadequate and do not permit of the most efficient and
economical administration of the work, too large a proportional part being necessarily
expended in the organization of parties and their transportation to and from the field.
This increase is distributed among the various subitems of the appropriation for “Field
Expenses,” and, if granted, will result in a large increase in the output of field .work and at
a smaller relative cost,

Under the head of “ Repairs and Maintenance of Vessels,” an item of $18 ooo for a new
boiler and spar deck for the steamer Patterson has been inserted, and this is now absolutely
necessary. ‘The annual appropriation of $25 coo has for years been inadequate, as many of
the vessels are now old and require frequent and extensive repairs. The repairs of the Pas-
terson have, in consequence of lack of funds, been delayed from time to time until further
postponement is impracticable and unsafe.

The “Pay of Field Force” remains as under the recent reorganization, and in the “ Pay
of Office Force” the only changes proposed are the reduction of one engraver from $1 8oo
to $r1 200, and the increase of one clerk from §1 200 to $1 650, as recommended in my letter
of October 25. Other sections of the estimates for the Coast and Geodetic Survey remain
as in the current year's appropriation act.

In the “ Office of Construction of Standard Weights. and Measures” the only change is
in the compensation of the adjuster, the proposed increase being $300, and this is strongly
recommended as a reward for faithful and efficient service.

Respectfully yours, W. W. DUFFIELD,
: Superintendent.

THE HONORABLE THE SECRETARY OF THE TREASURY,

Washington, D, C.

ESTIMATES OF EXPENDITURE FOR THE FISCAL YEAR ENDING JUNE 30, 139¢6.

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, tem-
perature and current observations along the coast and throughout the Gulf Stream and
Japan Stream flowing off the said coasts; tidal observations; the necessary resurveys; the
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preparation of the Coast Pilot; continuing researches and other work relating to terrestrial
magnetism and the 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 persons employed on the field work, in con-
formity with the regulations for 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 field force while on field
duty, at a rate to be fixed by the Secretary of the Treasury not exceeding $z 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 accordance with the regula-
tions relating to the Coast and Geodetic Survey from time to time prescribed by the Secre-
tary of the Treasury, and under the following heads: Provided, That no advance of money to
chiefs of field parties under this appropriation shall be made unless to a commissioned
officer or to a civilian officer who shall give bond in such sum as the Secretary of the Treas-

ury may direct:

For FieLp ExPENSES:

For survey of unfinished portions of the Atlantic coast from Maine to Florida,
including the coast of New Brunswick eastward to Point Lepreau; Grand
Manan Island; Portsmouth Harbor, and Piscataqua River; Newburyport
Harbor and Merrimac River to Haverhill; Hudson River to Troy; Bogue
Inlet and interior waters along the coast of North Carolina; Charleston
Bar and Entrance, South Carolina; and necessary resurveys, including
Boston Harbor, Buzzards Bay, coast of New Jersey from Sandy Hook to
Cape May, Chesapeake Bay and tributaries, Bar and Entrance to Bruns-
wick Harbor, Savannah Bar and River, Georgia; St. Johns River to Jack-
sonville, and Fort George Inlet___ . .o $30 ooo

To continue the primary triangulation from the vicinity of Montgomery
toward Mobile; and for triangulation, topography, and hydrography of
unfinished portions of the Gulf coast, including interior waters of west
coast of Florida from Cape Romano to Cape Sable; Lakes Pontchartrain

and Maurepas, Louisiana, and for the necessary resurveys .............. 12 000
To make offshore soundings along the Atlantic and Gulf coasts and current
and temperature observations in the Gulf Stream.._____._.___.____..._. 8 ooo

For continuing the survey of the coasts of California, Oregon, and Washing-
ton, including offshore hydrography, the survey of the Columbia River
to the Cascades, a detailed survey in the vicinity of the Farallones, the
continuation of the primary triangulation, and for necessary resurveys,
including San Francisco Harbor, triangulation, topography, and hydrog-
7210 o -y 25 000
For continuing explorations in the waters of Alaska and making hydro-
graphic surveys in the same, including survey of the Aleutian Islands,
and examination of the mouth of the Yukon River, and for the establish-
ment of latitude, longitude, and magnetic stations___.__._. ... ._._... 15 000
" For continuing the researches in physical hydrography relating to harbors
and bars, including computations and plottings, and for continuing tidal
and current observations on the Atlantic, Gulf, and Pacific coasts...____ 12 000
For the establishment and maintenance, for one year, of a self-registering
tide gauge at the ocean pier at St. Simons Island, Brunswmk Entrance,
L -T0 o 5 Sy R 1 500
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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 for thesame. ... .. . ... ... .. ...... $5 ooco

To continue magnetic observations, including the maintenance of the Mag-
netic Observatory . . . e et e —————- 4 000

For continuing the line of exact levels westward and southward from the
vicinity of Kansas City, Missouri; westward from Old Point Comfort,
Virginia; eastward from San Francisco, California; eastward from Vicks-
burg, Mississippi, and from the vicinity of Chicago, Illinois, to Lake Erie. 5 000

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 dis-
tinctly marking with permanent monuments 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 ... e eiicaeeaca 20 000
For determinations of geographical positions, including telegraphic connec-
tion with Montreal, and to continue gravity observations.._ .. ............ § ooo

For corapleting the transcontinental geodetic work on the line between the
Atlantic and Pacific oceans, including a primary base in the vicinity of
Salt Lake, and the necessary check bases.__._ .. .. _ . . .. .. _......... 20 000

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 thereto....____..__. 3 500

For objects not hereinbefore named that may be deemed urgent, including
the actual necessary expenses of officers of the field force temporarily
ordered to the office at Washington for consultation with the Superin-
tendent, to bé paid as directed by the Superintendent, in accordance with
the Treasury regulations. .. ... . ... 8 ooo

[For contribution to the International Geodetic Association for the Measure-
ment of the Earth, $550, or so much thereof as may be necessary, to be
expended through the office of the American Legation at Berlin; and for
expenses of the attendance of the American delegate at the general con-
ference of said association, $550, or as much thereof as may be necessary :
Provided, That such contribution and expenses of attendance shall be pay-
able out of the item, “for objects not hereinbefore named;” and 2o
per centum of the foregoing amounts shall be available interchangeably
for expenditure on the objects named.] ‘

In all, forfield expenses. . ... . .. iieuiecmeeaaaaan $174 ooo
(And this amount shall be immediately available.) —_—

For REPAIRS AND MAINTENANCE OF VESSELS:
For repairs and maintenance of the complement of vessels used in the Coast

and Geodetic Survey.. . .. e ieeeana $25 ooo
For new main boiler and new spar deck for the steamer Patterson............ 18 ocoo
$43 o000
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Pay oF FieLD OFFICERS:

For Superintendent .. .. .. . i eciaman- mmmcccmeemen———n $6 ooo
For two assistants, at $4 cooeach .. iiieiiaaaaas 8 ooo
For one assistant . oo e cmemeemmmmc e cmee e emcm—maa 3 500
For four assistants, at $3 coo each. ... eecedanaaan 12 000
For four assistants,at $2 soo each _ . oo 10 000
For eight assistants, at $2 200 each ... . o i - 17 600
For eight assistants, at $2 ooo each.__ . o . e iaeeinaaan 16 ooo
For four assistants,at $r 8coeach ... .. . .- 7 200
For four assistants, at $1 600 each. . i caaaa. 6 400
For three assistants, at $1 gooeach. .. . o eiiiceiaan 4 200
For four assistants, at $r 200 each. . .. . .- 4 800

For aids temporarily employed at a salary not greater than $goo per annum
CACH - o o e e e e e 3 6oo
3 e s $99 300

Pav oF OrrFice Force:

For one disbursing agent .. ... oo i eesnaimceea—a- $2 200
For one general office assistant. ... .. . ool iiiacciaaa 1 800
For one chief of division of library and archives..__. ... . ___ . ...c......__.. 1 8oo0
For one clerk to the Superintendent .. L. . iiiiaiaa.- 1 200
For one clerk to the assistant in charge of office and topography ... ....... 1 ooo

For clerical force, namely:

For three,at $1 650 €aCh - . oot e aana- 4 950
For three, at $1 400 each . . .. . . e ciiiaaan 4 200
For four, at $1 200 each._ ..o e cmiaeeeeeaan. 4 8oo
For three, at $1 000 each . .. ... e aaan 3 ©oo
For chart correctors, buoy colorists, stenographers, writers, typewriters, and
copyists, namely:
For two,at $1 200 each ... cicceena- 2 400
For three, at $goo each .. .. .. . oo iiiiicaaaa 2 700
For one at $800 . ... oL i aa- 800
For seven, at $720 each . L ieiacaa- § 040
Forone at $600 ... . e e e e s 600
For topographic and hydrographic draughtsmen, namely:
For one,at §2 400, . . o L e e mmmecace—emae - - 2 400
Forone, at §2 200 oo e e e m e 2 200
For two,at $2 000 €ach oo e e e e e ee e 4 000
For three, at $1 800 each_ o mmemae e . 5 400
For two, at $1 400 each_ oL e ceedccieaca- 2 8oo
Forome, at $r 200 i icieeeaan- 1 200
For two, at $r 000 €aCh .o oo e eaan 2 ooo
For two, at $goo each........ e e e e e e mmmm e mmmmeeeeenm————. - 1 800
For astronomical, geodetic, tidal, and miscellaneous computers, namely:
For two, at $2 000 each . . e ae———- 4 ooo
For three,at $1 600 each . .. o e 4 800
For two, at $1 400 each . .. e 2 8co
Fortwo,at $1 200 each . ... iwaacmeea—ann- 2 400
For two,at $1 000 each. . iiiace cecmeceea- 2 000
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For copperplate engravers, namely:

For two,at $2 coo each._ . i ciiceccnccmcemna——- 4 ooo
For two, at $1 8co each_..._.___.. e e e e e e mm—mem———mm—— e 3 6oo
For two,at $1 6ooeach . ... e mmem—————- 3 200
For two, at $1 200 each_ . i iiiaiaaas 2 400
Forome, at 1 000 - e ammee——- I ocoo
For additional engravers, at not to exceed $goo per annum each.____._ ... 4 000
For electrotypers and photographers, plate printers and their helpers, instru-
ment makers, carpenters, engineer, and other skilled laborers, namely:
For two, at $1 800 each . .. e e e e cmaeeaa 3 6oo
Forone,at $1 600. . .. i et 1 6oo
For two,at $1 200 each_____ ... . _ .. __....... e e e mmm s 2 400
For ten, at $1 000 each. .. ... e aeaas 10 000
For two,at $gooeach . .. . ciecceeaa 1 8oo
For seven, at $700 each . . e 4 9oo
For watchmen, firemen, messengers and laborers, packers and folders, and
miscellaneous work, namely:

For three, at $880 each. . . o . o cceccccaa- 2 640
For six, at $820 each. . L iiiiiiiaceaaoo e 4 920
For two, at $700each...._... e e e oo e e I 400
For three, at $640 each. .. e icmiccaaaa I 920
For four, at $630 €ach . .o o o e eiee e 2 §20
For four, at $550 €aCh . . .. o e e e as 2 200
For two, at $365 €aCh . . e e 730

In all, for pay of office force. ... .. o $133 120

Orrice EXPENSES:

For the purchase of new instruments, for materials and supplies required in

the instrument shop, carpenter shop, and drawing division, and for books,

maps, charts, and subscriptions.. ... ... .. ... . _...._. $8 ooo
For copperplates, chart paper, printers’ ink, copper, zinc, and chemicals for

electrotyping and photographing; engraving, printing, photographing, and

electrotyping supplies; for extra engraving and drawing, and for photo-

lithographing charts and printing from stone and copper for immediate

L 1= UL 18 ooo
For stationery for the office and field parties, transportation of instruments

and supplies, when not charged to party expenses, office wagon and horses,

fuel, gas, telegrams, ice, and washing. ... ... .o 6 ooo
For miscellaneous expenses, contingencies of all kinds, office furniture, repairs,

and extra labor, and for traveling expenses of assistants and others em-

ployed in the office sent on special duty in the service of the office...... 4 500
$36 500
For the discussion and publication of observations.._ ... __ . .. ... . .cccae-- $1 oco0

That no part of the money herein appropriated for the Coast and Geodetic
Survey shall be available for allowance to civilian or other officers for
subsistence while on duty at Washington (except as hereinbefore provided
for officers of the field force ordered to Washington for short periods for
consultation with the Superintendent), or to officers of the Navy attached
to the Survey, except as now provided by law.
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PRINTING AND BINDING:
Printing and lithographing, photo-lithographing, photo-engraving, and all
forms of illustrations done by the Public Printer, on requisition by the
Treasury Department, for the Coast and Geodetic Survey, namely:
Tide tables, Coast Pilots, appendices 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 . . aeeciaaa- $20 935

Note.—No engraving is done by the Public Printer for the Coast and
Geodetic Survey.

Total Coast and Geodetic Survey, exclusive of printing and binding.. $486 920

OFFICE oF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES :
Salaries, Office of Standard Weights and Measures:

For construction and verification of standard weights and measures, includ-
ing metric standards for the custom-houses, other offices of the United
States, and for the several States, and mural standards of length in Wash-

ington, D. C.: i
For one adjuster, at $1 800 .. . . .- $1 800
For one mechanician, at $1 250 . ..o 1 250
For one assistant messenger and one watchman.... ... . ___...._.._._.. 1 440
5 - 13 $4 490

Contingent Expenses, Office of Standard Weights and Measures:

For purchase of materials and apparatus and incidental expenses.__.._____. $s00

For expenses of 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 $475, or as much
thereof as may be necessary...... ocoeooooioi .. 478
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR, 1894.
EASTERN DIVISION.

STATES EAST OF THE MISSISSIPPI RIVER,

1. Maine. ‘ 10, Delaware. 19. Mississippi.

2. New Hampshire. 1x. Maryland. 20, Michigan.

3. Vermont. 12, District of Columbia. z1. Wisconsin.

4. Massachusetts. 13. Virginia, 22. Ohio.

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

6. Connecticut. 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. -

The localities of field operations in the Eastern Division are shown in Progress Sketches
Nos. 1, 3, 6, 7, 8, 9, 10, 16, and 17.

Completion of the hydrographic survey of the Northeastern Boundary Lakes—Instructions having
been issued to Assistant Stehman Forney, June 29, 1893, directing him to resume and carry
to completion the hydrographic survey of the chain of lakes known as the Schoodic Lakes,
which, with the St. Croix River, form part of the northeastern boundary between the
United States and the Dominion of Canada, Mr. Forney proceeded to Forest City, Maine,
and, on July 1o, took up the work from thelimits of the survey of the preceding season at
the southern end of Grand Lake. '

The three projections furnished to him, each on a scale of 1-10 ooo, included within their
limits Grand Lake at its south end, Chipuneticook Lake, Mud Lake, and Lake Palfrey, with
their numerous coves and tributaries extending to the town of Vanceboro. Close soundings
were taken to develop the main or deep-water channel from Vanceboro to Forest City, and
the adjacent coves and bays were covered with a sufficient number of soundings to show
the general character of the bottom and to make the survey complete.

Mr. Forney noted that the water in Chipuneticook Lake was 5 feet lower than when
Assistant Flemer surveyed the shore line of the lake in 189r. This condition involved
much extra work in locating points for hydrographic determinations. '

He observes in his report that the Schoodic Lakes are navigable for light-draft vessels,
but the waterways connecting them with each other have many rapids, are very shallow,
and are only passable by canoes and batteaux. The lakes are used chiefly for mooring logs
and bark. One light-draft stern-wheel steamer nayvigates Grand and North lakes, and
three steam cutters navigate Chipuneticook and Palfrey lakes. The large timber along
these lakes and their tributaries is being rapidly exhausted, nothing but a very small
growth of timber being left. Fish are also very scarce, owing to the great amount of net-
ting which has been and is still carried on on the Canadian side of the lakes. Dams built
by a cannery company at Forest City, at the northern end of Mud Lake and at Vanceboro,
prevent the fish from ascending above the St. Croix River in the spawning season.
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Mr. Forney acknowledges efficient assistance received from Messrs. H. A, Pressy, R. F.
Whitehead, and Carl. P. Halter, recorders in his party.
Field operations were closed October 11. The statistics are as follows:

Hydrography:
Area sounded in square geographical miles _.______.__._ . _ ... ..... 30
Number of miles (geographical) run while sounding ... ______._.._. 351
Number of angles measured . ... ... ...__._..... 3 716
Number of soundings - . ... .o .ottt e ceaaoan 33 396

Reference is made under a heading in the Middle Division to duty assigned to Assistant
Forney on the Rio Grande.

Hydrographic examinations on the northwest coast of the Gulf of Maine and on the north shore of
Long Island Sound between Hammonassett Point, Connecticut, and Rye, New York.—Also verifications
of sailing lines and collection of informalion for mariners between Coney Island, New York, and Cape
Charles, Virginia, for the Coast Pilot—Early in July, 1893, after having finished duty assigned to
him with the Superintendent in Eastport Harbor and approaches, Lieut. E. H. Tillman, U. S.
N., Assistant Coast and Geodetic Survey, commanding the steamer Endeavor, took up certain
special hydrographic examinations on the coast of Maine. The localities examined were
Carvers Cove, Linekins Bay and St. Georges River. In Carvers Cove,Fox Islands Thorough-
fare, the examination developed the existence of a rock with 18 feet of water over it at low
tide. The position and bearings of this rock were published in Notice to Mariners No. 169,
for July, 1893. No tidal observations were taken in connection with these examinations, the
soundings being reduced from data derived from the Atlantic Coast Tide Tables for 1893.

Lieutenant Tillman testifies to the accuracy of the shoreline or high-water mark as delin-
eated on tracings furnished by the Office from the topographic sheets. He observes, however,
that the coast is undergoing such rapid and marked changes of an artificial nature through the
addition of roadways, large cottages, and summerhouses, that in many cases it was found
impossible to distinguish and use houses shown on former surveys as points for reference or
signals in hydrography. i

All of the records, sheets, and tracings of the work on the coast of Maine were forwarded
to the Office on July 17.

After having obtained coal and stores, etc., in Boston, Lieutenant Tillman proceeded to
Great Peconic Bay to get two boats from Westhampton Long Island. These boats had tobe
taken over 1z miles by water through intricate and narrow sloughs and through Shin-

necock Bay and Canal. Thereisbut 4 foot of water in many places in this canal,and in one
place, where a bridge and tide gate were in course of construction, it was completely
dammed up. . \

From July 24 to September g, Lieutenant Tillman was occupied with his party in making
special hydrographic examinations and running lines of soundings as indicated on charts
and tracings furnished by the Office at numerous localities on the north shore of Long Island
Sound between Hammonassett Point, Connecticut, and Rye, New York.

The tidal bench marks at Falkner Island, Money Island,and Greenwich were found to be
in a good state of preservation and were used to obtain planes of reference for the sound-
ings. The bench marks formerly at Bridgeport, Saugatuck River, and Wilson’s Point had
disappeared. At the last-named point, consecutive high and low waters were observed for
several days to establish a plane of mean low water, and the observations of Lieutenant Stuart,
in 1885, were used in connection with those of this year to compute the mean range.

In searching for reported isolated rocks or ledges, local authorities were often consulted,
and the information thus received was frequently of much value. As the results of the
examinations were needed at the Office for corrections and additions to charts already issued,
the entire party took up office work whenever bad weather prevented boat work, and all data
and results of the hydrography were transmitted to the Office with the least practicable delay.
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Field work was closed September g and Lieutenant Tillman then began, under instructions,
a series of verifications of sailing lines and the collection of information of importance to
mariners for use in the publication of the Coast Pilot relating to that part of the coast
between Coney Island, New York, and Cape Charles, Virginia, including New York Bay,
Hudson River, and Delaware Bay. In prosecuting this work, much delay was caused by the
prevalence of stormy weather, so that only the lines for the more important bodies of water
were verified.

Incidental to this duty, careful determinations were made of the geographical positions
of the light-vessels at the NE. end of Five Fathom Bank; on Five Fathom Bank, N. J., and
on Winter Quarter Shoal, Virginia.

On October 1, Lieutenant Tillman left the Delaware Breakwater in the Endeavor for Balti-
more, and at the end of the month he was instructed to resume his duties as Chief of the
Coast Pilot Division in the Office, having been previously relieved in command of the Endeavor
by Lieut. L. M. Garrett, U. S, N.

Ensign F. B. Bassett, U. S. N., was attached to the party for about a month at the outset
of the season; on July 18 he was detached and ordered to the schooner Eagre. Mr. John
Ross, compiler in the Coast Pilot Division rendered efficient service throughout the season
as observer and draughtsman. Pay Yeoman C. L. Green served as recorder, and valuable
aid in office work was given by Mr. A. J. Miskimon, in charge of the engineer’s department.

Statistics of the hydrographic examinations, beginning June 29 and ending September
9, 1893, are reported by Lieutenant Tillman as follows:

Hydrography:
Number of miles (nautical) run in soundings.__._._ ... ... 127
Number of anglesmeasured ... ... .. . i .o.._._-_. 3 072
Number of soundings oo oo e ieee e 15 126
Number of rocks found andlocated. ... . ... . .cooeemmuunaionccunnan 36

Continuation of the topographic resurvey of Boston Harbor to include Nantasket Beach and most
of the inner and outer islands of the Harbor—The resumption of the topographic resurvey of
Boston Harbor by Assistant R. Meade Bache early in June, 1893, was adverted to in the last
annual report.

By October 21, when field operations were suspended for the season, two topographic
sheets, each on a scale of 1-10 000, had been completed, on which were delineated the shore
lines of Nantasket Beach and of the peninsula from Point Allerton to Windmill Point, the
shore lines of Peddocks, Moon, Thompsons, Long, Lovells, and other islands in their vicinity,
and all of the topographic details included in their areas and in the area of Nantasket
Peninsula.

Mr. Bache observes in his report that the character of the topography, essentially like
that delineated by him during the preceding season, consisted of intricate shore-line and
diversified elevations, conspicuous among which were long, unwooded, egg-shaped hills, the
whole covered with many artificial details.

Following are the statistics of  the season’s work:

Topography:
Area surveyed in square statute miles ... ... .. .o.ooi.... 30
Length of general coast line in statutemiles . ._____.___ ... ... _...... 528
Length of shore line of creeks in statutemiles. .. ... . ___....... ... 31
Length of shore line of ponds in statutemiles. ... .. ___..___.__._ 3
Length of roads in statute miles. .. . il liiiio. 312

The islands of which the shore line was surveyed were twenty-three in number, and
from zo0 to 2 816 metresin length,

Topographic resurvey of DBoston Harbor, continued from Deer Isiand to Breeds [sland and
Chelsea Beack, tncluding shore line and area contiguous thereto~—~At the beginning of the fiscal year
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the party in charge of Assistant C. T. Iardella had been in the field since June g, under
instructions to resume the topographic resurvey of Boston Harbor from the limits of the
work of the preceding season. As stated in the last annual report, the weather was unfavor-
able till near the end of June. Winthrop Beach was surveyed during that month, and on
the 1st of July Mr. Iardella began a topographic survey of Deer Island. His work was
laid out on two projections, each on a scale of 1-10 coo—No. 1 including an area between
Deer Island and Beachmont, No. 2 from Beachmont to Point of Pines.

Referring to the great changes in the aspect of the country since 1860, when the last
survey was made, Mr. Iardella observes that between Point Shirley and Point of Pines there
were at that time but very few inhabitants. Winthrop Center and vicinity then contained
about twenty-five houses and three streets; it now contains about two hundred houses, six
churches, three large schoolhouses and about forty streets. On Winthrop Beach, from
Winthrop Head to Grover’s Cliff, there were no houses and but two streets; there are now,
within these limits, more than seventy-five streets and over three hundred and fifty houses,
including cottages. Between Grover’s Cliff and Oak Island, a distance of 4 miles, there
are a great number of dwellings and short streets.

Revere Beach is thought to be one of the finest bathing shores on the Atlantic Coast,
rivaling Cape May in some respects. The sand is of a bluish color and perfectly free from
pebbles or shells of any kind. The country from East Boston to Breeds Island, now called
Orient Heights, is thickly settled.

Within a few years past Revere and Winthrop have attracted attention as convenient
and salubrious places for summer residence, and the localities of Ocean Spray and Beach-
mont, bordering on the sea, have grown into considerable villages.

Deer Island, which is separated from Point Shirley, in the town of Winthrop, by Shirley
Gut, and which, in 1634, when it came into the possession of the town of Boston, was used as
a pound for stray cows and other animals, and was covered with a heavy growth of timber,
is now the location of a house of industry, reform school, and hospital, and contains a
population of nearly 2 500, of whom 2 o50 are inmates of the house of industry, and 340 are
boys in the reform school.

Mr. Iardella closed field operations October 2z0. The statistics of his season’s work are
as follows:

Topography :
Area surveyed in square'statute miles ... o c oo iociiiiiiieans ceen 12
Length of general coast line in statute miles ... _ .. .. . ... _..._.. 21°§
Length of shore line of rivers in statute miles . ... ... ._...._.._. 66
Length of roads in statute miles ______ . ... .. L . .. ... 83

Topographic resurvey of Boston Harbor; resumption of work in the spring of 1894 —In order to
complete the resurvey as soon as practicable, five topographic parties were sent into the
field in June. Assistant H. L. Whiting was directed to exercise general supervision of the
work, and the chiefs of parties were instructed to consult freely with him in regard to limits
of work and other details, so as to secure‘uniformity in reference to mapping topographic
features. Seven projections,each on a scale of 1-10 coo, were prepared at the Office to cover
the area included in the proposed resurvey. Assistant Herbert G. Ogden began the survey
of the section assigned to him in the neighborhood of Cohasset on June 14, and by the close
of the month he had completed the necessary plane-table determination of points and had
made some progress in mapping the shore line and the outlying ledges and topographlc
detail along shore, as shown by the following statistics :

Area surveyed in square statute miles ... . ... ea——aa 08
Length of general coast line in statutemiles. ... ... .. ... .o ... .._.... 66
Length of roads in statute miles ... ... ... ........ 3
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Assistant R. M. Bache reached Quincy, Massachusetts, on June 26, and began the erec-
tion of signals.

Assistant C. H. Boyd began field work on June 15, at Neponset River, the southern
limit of the sheet assigned to him.

The statistics of the work accomphshed by him at the close of the month are as follows:

Area surveyed in square Statute miles oo oo oo e 18
Length of shore line of rivers in statute miles __ . ... ... . . ... ... _...... 6's
Length of shore line of creeks in statute miles.. ... .. .. ... ....._. 35
Length of roads . e edcccaaan 4’5

Assistant O. H. Tittmann, finding that most of the old triangulation stations included
within the area of his sheet were gone, was kindly furnished by the Massachusetts State
Topographical Survey with a number of geographical positions. Such other points as were
required he determined trigonometrically with sufficient accuracy for topographic purposes
between June 15, the date on which he commenced work, and the close of the fiscal year and
made them the basis of the topography wh1ch he began near the Point of Pines west of the
Saugus River.

Statistics as furnished by Assistant Tittmann are appended :

Triangulation :
Geographical positions determined. ... . . ... ... 9
Topography :
Area surveyed in square statute miles _..._ . .. el s
Length of shore line in statute miles. ... ... .. .« i ioaio-o. 37
Length of roads and railroads in statute miles. ... ..o .. ... 8

That portion of the topographic resurvey of Boston Bay and Harbor assigned to
Assistant W. Irving Vinal included the cities of Chelsea, Malden, Medford, Somerville,
Everett, and Revere. Mr, Vinal took the field June 13, and at the close of the fiscal “year
was carrying the work steadily forward.

He has submitted a sketch showing the progress made to June 30, and statistics of his
survey up to that date, as follows:

Topography (scale 1-10 oco0):

Area surveyed in square statute miles - ... ... _ . _....._. X
Length of shore line of rivers in statute miles _._. ... (__...... 3
Length of shore line of creeks (including ditches) in statute miles.._.__. 22
Length of roads (including streets.and railroads) in statute miles .__._._ 6'1

Further progress will be stated in the next annual report.

Completion of the main portion of the hydrographic resurvey of Boston Harbor—The advance
toward completion of the main portion of the hydrographic resurvey of Boston Harbor, up
to June 30, 1893, by the party in charge of Lieut. W. F. Low, U. S. N,, Assistant Coast and
Geodetic Survey, commanding the schooner Zagre, was referred to in the last annual report.

At the end of the season, November 29, 1893, the work upon projections Nos. 1, 2, 3, 5, and
9 had been completed, and also many small areas of detached soundings on projection No. 4,
all of these sheets being on a scale of 1—10 oco. Upon projection No. g, the lone rock, lying
about 400 metres southwest of Harding’s Ledge Beacon, was only approximately located,
the unusually stormy season making it impossible for a boat to approach its vicinity during
the time set apart for its further development,

Lieutenant Low has submitted with his season’s report a full descriptive report for
deposit in the archives with his hydrographic sheets, giving concise statements relating to
the topics included in the schedule of hydrographic subjects. A blue print accompanies his
report, showing the main ship channel and its improvements as proposed in the plan of the

8. Ex. 8—2,
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United States Engineers. He has appended, also, copies of the rules and regulations of the
harbor master of the city of Boston, of the quarantine regulations in force at the port, and of
the laws, rules, and regulations relating to pilotage.

During the season of 1893 the following-named officers were on duty in Lieutenant Low’s
party: Lieut. C. S. Ripley, U. S. N.; Ensigns C. P. Plunkett, L. H. Chandler, and F. B. Bas-
sett, U. S. N,; Pay Yeoman R. W. Stevens, U. S. N,, and Shiv’s Writer Wm. B. Proctor,

U.S. N.
For the season, the following statistics are reported:

Hydrography:
Number of miles (geographical) run in sounding..... ... .ccoonao-. 825
Number of angles measured .- ... ..o oo i aaeaaaas 12 210
Number of soundings_ ... .. oo oo o ceeemm——n 71 386
Number of tidal stations established. ... . .. . ... oo ... 8

Additional soundings for the completion of portions of the hydrographic resurvey of Boston Bay and
Harbor.—In order to develop further certain curves of depth in Boston Bay and Harbor, and
provide for the completion in all details of hydrography executed in previous seasons,
Lieut. W. F. Low, U. 8. N., Assistant Coast and Geodetic Survey, commanding the schooner
Zagre, reorganized his party on board of her early in April, 1894, and began work on the
17th of that month, instructions to that effect having been issued by the Superintendent in
March, and supplemented by detailed instructions from the Hydrographic Inspector.

The officers composing his party were as follows: Lieut. C. 8. Ripley, U. S. N.; Ensign
L. H. Chandler, U. S. N.; Pay Yeoman W. B, Proctor, U. S. N.; and Ship’s Writer James
Proctor, U. S. N.

Lieutenant Low reports the following statistics of work accomplished by June 30, 1894:

Hydrography:
Number of miles (geographical) run while sounding.__...._........ 142
Number of angles measured - ... .__..__... [ 2 828
Number of soundings - ... ii i i e iaae e acaaann 9 787

Further progress will be stated in the next annual report.

Town boundary survey and leveling of precision in Massachusetts~Assistant Henry L. Whiting
served as chairman of the Massachusetts State Survey Commission. Assistant C. H. Van
Orden was given general supervision of the field work of the Town Boundary Survey, and at
the beginning of the fiscal year he was engaged in running a line of levels between Boston
and Albany. At Springfield, Massachusetts, this line connected with the United States
Engineer's bench, which is referred to mean tide of Long Island Sound. He connected his
line with Perry’s Peak trigonometric station, and reached Albany early in November. After
completing this work Mr. Van Orden was ordered to Washington in connection with experi-
mental leveling, on which he was engaged until the assembling of the Geodelic Conference,
in which he took an active part. After the close of the conference he resumed field work
in Massachusetts on a scheme of triangulation extending westward from Boston nearly to
the Connecticut River Valley. Stations were selected and a number of signals built, and
Boston Statehouse and Holt Station were occupied and finished by the close of the fiscal
year.

Determinations of relative gravity with half-second pendulums at Boston and Cambridge, Massachu-
setts, and Ithaca, New York, the base station being at Washington, D. C—In pursuance of the
scheme for obtaining determinations of relative gravity at a number of stations suitably
selected throughout the United States, Sub-Assistant G, R. Putnam was instructed to pro-
ceed to Boston early in March, 1894, and to swing the half-second pendulums of the Survey
at a station there and at one in Cambridge, Massachusetts, and upon the-completion of that
work to make similar observations at Ithaca, New York., The reference or base station was
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the one that has been specially fitted up for pendulum work in the basement of the Coast
and Geodetic Survey Office, this station having been previously referred to the former base
station at the Smithsonian Institution. Geographical position: latitude 38° 532 N.; longi-
tude 77° co’'5 W.; elevation above mean sea level 14 metres.

At Cambridge, Massachusetts, the pendulums were swung in a basement room, north of
the foundation of the large equatorial of Harvard College Observatory. Every facility for
the conduct of the work was afforded by the Director, Prof. E. C. Pickering, and by
other members of the staff of the observatory. For the preliminary arrangements at Cam-
bridge, the Survey is indebted to Prof. John Trowbridge, Director of Jefferson Labora-
tory, Howard University. The pendulum case was set on a heavy stone doorsill about 10
inches above the floor. The temperature and other conditions were favorable. Geographi-
cal position of station: latitude 42° 22”8 ; longitude 71° o077 W. of Greenwich; elevation
14 metres, .

At Boston, by arrangements made by Prof. A. E, Burton, of the Massachusetts Insti-
tute of Technology, and with the permission of Mr. Brigham, architect in charge, the
pendulum station was located in the northeast part of the basement of the new addition to
the statehouse. The pendulums were swung in a vault 11 by 5 feet, the receiver resting
directly.on the concrete floor. Valuable information in regard to the location of the station
was.furnished by Professor Burton and by the students in the special course of the institute
in geodesy. Geographical position; latitude 42° 21”6 ; longitude 71° 03-8 W, of Greenwich;
elevation 22 metres, )

At Ithaca, New York, through the courtesy of Professor Fuertes, Director of the College
of Civil Engincering of Cornell University, the pendulums were swung in the metric room
in the northeast part of the basement of Lincoln Hall (the civil engineering building). The
receiver rested on a pier built especially for the purpose of brick and cement, zo inches
square, 36 inches in the ground and 27 inches above, with concrete foundation. Double walls
insured a uniform temperature. Every facility was afforded by Professor Fuertesand others
of the faculty. Geographical position: latitude 42° 27’ N.; longitude 76° 29’ W.; elevation
247 metres,

At each of the three stations the pendulums were swung for three days. The apparatus
used consisted of the half-second pendulums A*, A% and A% with the accompanying receiver,
flash apparatus, etc., as described in the Report for 1891, Part II, Appendix No. 15. Some
modifications have been made since the date of that description; these pendulums carry an
agate plane in their heads and swing upon agate knife edges which are inserted in a heavy
brass plate resting on the shelf of the receiver.

Other improvements are described in some detail by Mr. Putnam in his report, as well
as the essential modifications which were made in the methods of observation with a view
to greater accuracy and convenience of observing. He presents also in his report an
elaborate discussion of the observations with a tabulation of the results for the values of
gravity at Cambridge, Boston, and Ithaca, as deduced from each of the three pendulums.

Mr. S. B. Tinsley, aid, rendered efficient assistance in the work.

Later in the season, Mr. Putnam took up, under instructions, determinations of relative
gravity at Princeton, New Jersey, Philadelphia, Pennsylvania, and Charlottesville, Virginia.
These will be adverted to under a separate heading.

Physical hydrography—Survey of the north shore of Nantucket Island, Massachusetts—The
physical hydrographic survey of the ocean shore of the Island of Nantucket from Great
Point to Siasconsett and thence to Smiths Point was completed by Assistant Henry L.
Marindin during the season of 18go-'g1, and in pursuance of instructions issued June
28, 1893, Mr. Marindin organized his party for the physical survey of the north shore of the
island.

Preliminary arrangements for the work were begun July 6, camp was pitched at Pocomo
Head, and the survey commenced at Great Point and carried thence along the sound shore
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of the island southward and westward toward Brant Point at the western entrance to
Nantucket Harbor. For soundings, one hundred and seventeen sections were laid out as
far as the western end of Coatue Beach, and thence thirty-seven sections were laid out over
the bar at the entrance into Nantucket Inner Harbor. These additional cross sections were
so distributed as to cover fairly the ground of the bar and channel and furnish a means of
comparison for changes in depths since the location of the jetties.

The cross sections were sounded out to 3o feet depth, and levels were taken inland on
every other cross section, which averages one for each 397 feet of coast line. All of the
sections were connected by double lines of levels run in opposite directions; the tide gauges
and bench marks were also connected by these lines of levels. For comparison of tide
gauges, and their connection with each other, simultaneous observations of water level were
taken at high and low tide.

It was deemed desirable to make a connection with the series of tide observations made
by the party of Assistant Henry Mitchell in 1854, and a bench mark established by him in
that year on Commercial Wharf (a solid wharf with granite side walls), having been found
in an apparently good condition, a connection was made by simultaneous readings of ‘water
levels between the tide gauges of Coatue Point (eastern jetty) and one put up on Commercial
Wharf near the bench mark. These observations indicated, however, that the mark of 1854
must have settled considerably since that date, and that a reference to some other more per-
manent bench of that year should be made as opportunity offered. None of the benches
established by the Naval hydrographic parties in recent years could be recovered, the pil-
ing on which they were placed having been destroyed while the wharves were undergoing
repairs.

" Field operations were suspended for the season .on October 11, and soon after Mr.
Marindin reported for office duty in Washington.

Mr. M. Victor Safford served as observer, and Messrs. H. T. Marshall and B. H. Gris-
wold, jr., as recorders from the beginning of the season till about the middie of September;
the work was then continued with a reduced force till the time of closing. Mr. Marindin
acknowledges his indebtedness to the officers and men of his party for their interest and
zeal in pushing the work during the season.

He has submitted with his report a sketch showing the limits of the cross sections
sounded out, and presents the following statistics:

Physical Hydrography.

Number of soundings on-cross sections ... ... ... .. e. . __.... 9 031
Number of miles of cross sections staked out...._ ... ... ... .._. 37
Total number of cross sections laid out and sounded. ... .__.._...... 115
Number of angles to determine soundings on cross sections....._... 3639
Number of miles of beach levels run with Ylevel ... ... . ........ 19'7
Number of miles of levels on cross sections __._._ . ... __.____..__. 9'2
Number of tide gauges observed .. ... __._ . .. . .. ... ... ...... 3
Number of bench marks established ... __ ... _ ... ... . ... ..... 7

The results of this survey are shown upon one hydrographic sheet, scale 1-10 ooo. The
length of general coast line surveyed was 88 statute miles, and the number of miles
(geographical) run in deep-sea sounding was 84°s.

Assistant Marindin was engaged on the discussion of his field observations from the
time of reaching the Office until May, when he was instructed to prepare for the resumption
of the physical hydrographic survey of the north shore of Nantucket and Marthas Vine-
yard. Under these instructions Mr. Marindin began field work on June 7. The work of his
party for the remainder of the fiscal year consisted in running levels and sounding lines,
observing tides, and making a plane-table survey of the new shore line. The vrogress and
results of the work will be given in the next annual report,
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Tidal record continued at the automatic gauge station at Fort Adams, Newport Harbor—~The
United States Engineer officers stationed at Fort Adams, Newport Harbor, have continued
to manifest an active interest in the maintenance of the tidal record from the automatic
tide gauge established there March 31, 1892. This. gauge has been in successful operation
throughout the fiscal year. Mr, David Hamilton has the immediate care of it.

Completion of the topographic survey of the Connecticut River.—In order to insure the comple-
tion of the topographic survey of the Connecticut River during the season of 18¢3, the
work was distributed by instructions issued early in June among three parties, the charge
of which was assigned to Assistants John W, Donn, Charles H. Boyd, and W. Irving Vinal,
respectively. ,

At the beginning of the fiscal.year each of these parties had been in the field about two
weeks, and their progress up to June 3o, 1893, was adverted to in the last annual report.

Mr. Donn took up plane-table work at the northern limits of Hartford, using for the
marginal topography the projections upon whieh the shore-line survey was made in the
summer and autumn of 18g1. He carried his survey southward on both sides of the river,
the southern limits of his sheet being Taylorsville on the east side of the river and Drum-
hill on the west. Certain portions of topography upon two other‘sheets, parts of which had
been finished by Messrs. Boyd and Vinal, were then executed by Mr. Donn, these including
areas between Middletown and Cromwell on the-‘west side of the river, and between
Taylorsville and Portland on the east side.

Mr. Donn has, transmitted to the archives the three topographic sheets of his survey,
scale of each 1-10 ooo. The statistics are:

- Topography:
Area surveyed in square statute miles._._ .. e eeaaceea 32
Length of shore line of streams and creeks in statute'miles......__... 24'5
Length of shore line of ponds in statute miles. ... ... . _.._..__._... 2
Length of roads in,statute miles_____. . . .. . . ... 128
Length of railroads in statutemiles_ ... . ... .. . ._.._._ 26

Mr. Boyd was not able to begin field work with the plane table until June 28, owing to
a prevalence of rainy wcather ; he then took up his survey near Whitman's Dock, Maromas,
about 8 miles below Middletown, his sheet joining on the south and east with the lTower
shect of Assistant Vinal. The extreme limits of his projection were completed first so as
to take advantage of the longest days. The work progressed without interruption, except
for some needed determinations of geographical positions, until the upper limits of the
sheet were reached in Middletown and Portland, where a junction was made with the
supplementary sheet of Mr. Donn.

Mr. Boyd's work covers about 8 miles of the Connecticut River, and the fringe of
topography along its banks was carried back for an average width of about three-fourths of
a mile, so as to show the system of roads along each bank and the hills commanding the
river. Mr. Boyd observes that the country is much broken and thickly wooded, even the
villages being densely shaded with.various kinds of trees. Upon the east bank the survey
included the towns of Middle Haddam, Cobalt, and Portland; at this last-named town are
extensive quarries of brown sandstone, said to be the largest in the United States.

On the west bank the suburb-of Middletown, known as South Farms, and separated
from it by Pamecha Creek, was surveyed, and, several miles below, the Columbia granite
quarry was included; here an inferior quality of granite seems to be extensively worked.

Field operations were closed November 23, and on the 28th Mr. Boyd left for his home
under instructions to complete the office work of the season.

He acknowledges the very acceptable service rendered by Messrs. W. A. Clapp and F. M.
Graham, who were assigned to his party as rodmen.
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The results of his survey are shown on one toi)ographical sheet, scale 1-10 000, the sta-
tistics being as follows:

Area surveyed in square statute miles . __ . iaaooiaiaao- 12°§
Length of shore line of creeks in statute miles .. ... . _ . c.ac.an 25
Length of shore line of ponds in statute miles____________ ... . ... ... 2
Length of common roads in statutemiles________ (. .. ... 25
Length of railroads in statute miles .. __ . _ . . . o.....-. 85

Mr. Vinal began plane-table work on the 19th of June, having been delayed somewhat
by unlooked for obstacles in locating his party at a central point in the working ground.
Taking up the topography in the vicinity of Haddam, he completed certain areas upon an
unfinished sheet of the preceding season. The work on Haddam Neck was difficult of access,
there being no village or other settlement, except an occasional farmhouse, on the east side
of the river between East Haddam and Middle Haddam, a distance of about 1o miles, while
the roads are extremely hilly and far back from the river. Abandoned properties in this
section are not unfrequent, and most of the farms that are occupied are tenanted by Swedes.
Since no boats suitable for crossing the river could be found in the vicinity, a boat adapted
to the work had to be procured, and the party was often required to walk long distances over
rough ground, carrying the entire instrumental outfit, etc., to get to the locality of the day’s
work.

A junction with the southern border of Mr. Boyd's survey having been made about Sep-
tember 1, Mr. Vinal thereupon transferred his party to Middletown and carried the topog-
raphy of the river, on its west side, northward from Cromwell depot toward Rocky Hill, in
the vicinity of which town, early in November, his survey joined that of Mr. Donn. He
then moved his party to South Glastonbury and from this place completed the plane-table
work on the east side of the river.

In order to leave no portion of the work unfinished, Mr. Vinal remained in the field until
December 13, 1893. During the latter part of the season the weather was at times very cold,
with storms of rain and snow.

Messrs. H. S. Williams and J. B. Russell served in the party throughout the season, and
by their careful attention to the details of the work contributed much to its success. Messrs.
C. L. Parker and K. E. Sommer remained until about the middle of the season, being then
obliged to return to their studies. The loss of the experience they had acquired was greatly
felt.

The results of the work are shown on three topographic sheets, each on a scale of
1-10 ooo, about one-fourth of one of these sheets having been surveyed by Mr, Donn.

Following are the statistics:

Topography:
Area surveyed in square statute miles ... _.______ . ___ . _________. 17
Length of shore line of creeks and ponds in statute miles ._ ... .____.__ 37°8
Length of roads in statute miles (including railroads)..._.... ... .____. 82°9

After disbanding his party, Mr. Vinal returned to duty at the office in Washington.

Topography of the Hudson River.—Under instructions dated June 4, Assistant J. W, Donn
resumed the topographic survey along the Hudson River in the vicinity of Newburg, on
June 15, and was making satisfactory progress at the end of the fiscal year.

Continuation of the resurvey of the. skores of Long Island—The topographic resurvey of the
shores of Long Island to the eastward of Bellport Bay was taken up by Assistant C. T.
Iardella who began field work on the 16th of Jine. Statistics of his work will be given in
the next annual report. '

Automatic tide gauge and tide indicator maintained in operation at Fort Hamilton, New York
Harbor—The automatic tide gauge and tide indicator established in December, 189e, and in
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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 tide indicator is an automatic device for enabling mariners while passing through
the Narrows to ascertain whether the tide is rising or falling and its height at any time,

A full description with drawing of the tide indicator was published in Notice to Mariners
No. 177, for February, 1894.

The gauge and indicator have been in charge of Mr. J. G. Spaulding throughout the
year.,

Continuation of the tidal record at the.automatic gauge station on Willets Point, Long Island, New
York.—The automatic tide gauge established July 1, 1891, at Willets Point, Long Island,
New York, has been kept in successful operation by the kind supervision of officers of the
Corps of Engineers, United States Army, stationed at that point.

' The record has been complete throughout the fiscal year. The observers were Lieu-
tenants Herbert Deakyne and M. L. Walker, United States Army.

s Determinations of relative gravily at Charlotiesville, Virginia; at Princeton, New Jersey, and at
Philadelphia, Pennsylvania—Reference'will be found under a preceding heading to the deter-
minations of relative gravity made in March, 1894, at Boston and Cambridge, Massachusetts,
and at Ithaca, New York, by Sub-Assistant G. R. Putnam, these determinations having been
referred to the base station at Washington, D. C.

During the month of May, Mr. Putnam occupied under instructions and in the order
named, three additional stations: Charlottesville, Virginia; Princeton, New Jersey, and
Philadelphia, Pennsylvania.

At Charlottesville, by permission of Prof. A. H. Tuttle, of the University of Virginia,
a station was occupied in the basement of the biological laboratory of the university, the
receiver being mounted on a small brick pier. Much assistance in making preliminary
arrangements was rendered by Professors Smith, Tuttle, and Stone, and by Mr. W, B. Tuttle,
Geographical position : latitude 38° oz2’1 N.; longitude 78° 30*3 W. of Greenwich ; elevation
166 metres,

Owing to unfavorable weather, which interfered with the observations for time, the
pendulum swings had to be continued for five days at this station.

The method of using the half-second pendulums was still further modified at Charlottes-
ville and at the two stations immediately following it. An improved portable air pump
having been devised by Mr. E. G. Fischer, chief mechanician of the Survey, by means of
which it is possible to exhaust the air from the receiver to less than one-tenth of an atmos-
phere in about a minute and a half, it was decided to adopt a standard pressure represented
by 6o millimetres of mercury reduced to o° C., and also to lengthen the swings to eight
hours, which at this low pressure could be done with ease.

This improvement, besides diminishing the labor of observing and obviating the neces-
sity of much night work, further made it possible to dispense with the barometer and the
manometer tube on the outside of the receiver, a small manometer hanging inside taking the
place of the latter. It was decided also to make but one swing of each pendulum in each
position, making six swings in all, covering forty-eight hours.

The observations for time were made by Mr. H. Y. Benedict, using the transit instrument
at the McCormick Observatory under the direction of Prof. Ormond Stone.

At Princeton, New Jersey, the apparatus was set up in the basement of the magnetic
observatory (or electrical building) of the College of New Jersey by permission of Prof.
C. F. Brackett, to whom as well as to Professors C. A. Young and Taylor Reed, Mr. Putnam
expresses his indebtedness for many facilities furnished. The pendulum received was
mounted on a tall brick pier in the northeast corner of the room. Position: latitude
40° 210 N.; longitude 74° 39/°4 W.; elevation 64 metres. For determining time Professor
Young kindly placed at Mr. Putnam’s disposal the Fauth transitin the observatory. Cloudy
weather made it necessary to remain six days at this station.
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At Philadelphia, through the kindness of Prof. G. F. Barker, of the University of
Pennsylvania, a basement room in the northwest corner of College Hall was set apart for
the work and every convenience was furnished by Professor Barker, Professor Goodspeed,
and the authorities of the university. The receiver was placed directly on the concrete
floor and the required observations were completed in two days. Geographical position:
latitude 39° 57”1 N.; longitude 75° 11/6.; elevation 16 metres.

Both before and after the occupation of these three stations as well as the three before
reported the pendulums were swung at the base station in the basement of the Coast and
Geodetic Survey Office, Washington.

Geodetic operations.—Occupation of stations in southwestern New Jersey for the extension of the
triangulation of the State toward the Delaware River.—Reference was made in the last annual
report to the resumption of geodetic operations in southwestern New Jersey by Prof, E. A,
Bowser, acting under instructions bearing date of June g, 1893. Having taken the field soon
after June 20, as therein directed, Professor Bowser completed all preparations needed for
the occupation of his first station, Pine Hill, by July 6, when observations were begun, the
theodolite being mounted on an observing tripod 32 feet high. This station is about 144
miles in a southeasterly direction from the City Hall, Philadelphia, and connects with the fol-
lowing-named stations of the primary trxangulatlon in New Jersey: Mount Holly, Berlin,
Williamstown, and Taylors.

Observations having been finished at Pine H111 on August 2, Professor Bowser moved
to Station Lippincott, a point about 2 miles in a southerly direction from Swedesboro,
Gloucester County. To obtain clear lines of sight to stations Burden and Taylors over tall
timber, an observing*tripod and scaffold 32 feet in height was built at Lippincott, and after
signals had been erected at Colsons and Burden, and the one at Taylors readjusted, the
measurement of horizontal angles at Lippincott was begun August 16. On the completion of
these measurements, September 12, field work was suspended for the season. A

Before leaving the field, Professor Bowser marked permanently the station at Burden by
a granite monument, 4'5 feet long, dressed 6 inches square at one end for a length of 6 inches,
and had the letters “ U. S.” cut on each of the four sides, and a triangle on the top. This
monument was set in hydraulic cement to within 6 inches of its top, and its center is
believed to coincide very closely with the position of Mr. Hassler’s station, Burden of 1843, two
pieces of the old stoneware cone having been found in the hole dug for the monumert, and
its geodetic position differing but very slightly from that of Mr. Hassler.

Professor Bowser has submitted with his report a sketch showing the near approach of
the triangulation in the-southwestern part of the State to a connection with the old primary
stations in Pennsylvania and Delaware. ~ He reports the following statistics:

Triangulation:
Area of, in square statute miles _.____ ..., ... 700
Number of signal poles erected ... . . __._...... Vi
Number of geographical positions determined. . ____..__.___.___..._.. 1§

In accordance with instructions issued towards the end of March, 1894, field work in
southwestern New Jersey was resumed by Professor Bowser early in April. In order to
determine the height that would be required for the observing tripods and signals at stations
Burden, Bridgeton, and Pine Mount, a reconnaissance was made along the lines Burden—
Bridgeton and Burden-Pine Mount, and it was ascertained that with a 64-foot observing
signal at each of the stations, Burden and Bridgeton, and with the opening of short vistas
through the tree tops on the line, these two stations would be intervisible.

The work of the season will begin as soon as practicable after funds become available
by the measurement of horizontal angles at Station Burden.

Details of procedure are arranged by Assistant George A. Fairfield, in immediate charge
of State Surveys.
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Measurement of a short standard base line for the city of Baltimore—Application having been
made to the Superintendent by'Col. H. T. Douglas, chief engineer of the topographic survey
of the city of Baltimore, for the measurement of a standard base line 500 feet in length, on
the outskirts of Baltimore, and for the detail of two officers to conduct the measurement,
Assistant D. B. Wainwright was instructed to undertake the work and Sub-Assistant G. R.
Putnam was detailed to aid him. .

The secondary base apparatus having been forwarded to Baltimore, Messrs. Wainwright
and Putnam proceeded thither on the morning of June 20, 1894, and after a conference with
Colonel Douglas, he assigned several assistant engineers to aid in the measurement., The line
is located on Port Royal avenue about !4 mile northwest from the Pennsylvania Railroad
passenger station. This avenue is a boulevard, having the parking in the center, and the
line was laid out on the turf of this parking. It was marked by seven granite posts sunk in
the ground to within 6 inches of the pyramidal-shaped tops. These posts were placed so
as to divide the line into sections of 100 feet each, and one of these sections was subdivided
into two of 50 feet each. :

On the afternoon of the 20th, all preliminary adjustments of the base apparatus were
made; the members of the Baltimore survey were instructed in regard to the assistance they
could render, and a run was made over the 10o-foot section.

Next day the line was measured twice between 10.a. m. and 6 p. m,, though not without
some delays, owing partly to the little time available for training the party in handling the
apparatus and partly to the intense heat, the thermometer attached to the, bars indicating
over 102° Fahr, This affected the adjustments of the transit sector, some of its parts being
unequally heated; hence the adjustments had to be repeatedly changed.

Mr. Wainwright acknowledges the invaluable aid rendered by Mr. Putnam, and states
that the members of the Baltimore topographic survey furnished every assistance in their
power. :

The field and office computations show that the probable error of measurement is within
the required limit.

Telegraphic determination of the difference in the force of gravity between Washington, D. C., and
Baltimore, Maryland—Between July 15 and 31, 1893, a telegraphic determination of the differ-
ence in the force of gravity between Washington and Baltimore was made by Assistant
E. D. Preston with the aid of Mr. F. A. Wolff.

The pendulums used were three in each set: A% A% and AS,and B', B, B®. They were of
the half-second type and at Washington were swung on the pier in the pendulum room at
the Coast and Geodetic Survey Office. At Baltimore, through. the kindness of President
Gilman and Professor Rowland, of the Johns Hopkins University, a room in the northeast
corner of the basement of the physical laboratory of the university was assigned to Mr.
Preston, the receiver resting on a solid pier of masonry. The two stations were connected
by a wire of the Western Union Telegraph Company, placed at the disposal of the Survey
by the courtesy of Mr. M. Mareen, manager at Washington, and Mr. W, T. Bloxam, manager
at Baltimore.

The method of work was essentially that described on pp. §28-530 and 563, 564 of the

,Report for 1891, Part IL.

Experimental Leveltng in Washington, D. C.—The results of the leveling carried out by
Assistant C. H. Van Orden for the Massachusetts State survey, with instruments, and by
methods differing essentially from those employed in the precise leveling of this survey,
gave such satisfactory results that Mr. Van Orden was directed to proceed to Washington
and to employ the same method in running over the test line established here. The final
discussion of results of these experimental levels,in comparison with those made by other

methods, has not yet been made.
During January and February Mr. Van Orden was in attendance on the meetings of the

Geodetic Conference.
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Record continued from the automatic lide gauge at the station at the Washington Navy-Yard—A
continuous record has been obtained for the fiscal year from the automatic tide gauge
established in July, 1891, at the Washington Navy-Yard.

The gauge has been kept in operation by members of the Tidal Division of the Office,
Assistant George A. Fairfield, chief of the division. ) )

Survey of the Outer Diamond Shoal, off Cape Hatleras, for the use of the Light-House Board —
The Light-House Board having requested the Superintendent to have a survey made of the
Quter Diamond Shoal off Cape Hatteras, North Carolina, for the purpose of locating the
positions at which borings ought to be made on the site of the light station proposed to be
erected on that shoal, instructions were issued April 12, 1894, to Lieut. L. M. Garrett, U. S.
N., Assistant Coast and Geodetic Survey, commanding the steamer Endeavor, to proceed to
Cape Hatteras and execute the survey required.

The Endeavor arrived at Hatteras Inlet April 18, and began work as soon as the necessary
projections and data were received from the Office, some delay having been caused by the
poor postal facilities. Search was made for the old triangulltion station, King's Point, and
this having been recovered, a 30-foot pole tripod was erected over it. With this and Hatteras
Light as a base, the points needed for the survey were determined. Checks were obtained
on these positions by angles from the vessels off shore, using Oliver Reef Light as one object
and the foremast of the steamer Wetherbee, wrecked on the shoals, as another.

Although all was in readiness to begin soundings on April 27, the weather continued so
windy and the sea so rough that it was not until May 5 that they could be obtained. On the
4th a tide staff was set up just inside of the inlet, high and low waters being observed when-
ever the weather allowed, and continuous readings taken while soundings were in progress.

By May 16 enough lines had been run over the shoal to develop the depths needed, and
on that morning the light-house tender Muple was reported off the coast. She was met by
Lieuntenant Garrett between the shoals and the inlet. Capt. Yates Stirling, U. S. N, Inspector
of the Fifth Light-House District, came on board the Endeavor, and both vessels steamed
back to the shoals to drop the marking buoys at the localities where borings were to be made.

Captain Stirling informed Lieutenant Garrett that the apparatus to be used in boring
drew 21 feet of water; it was concluded, therefore, that the only available point was one of
those that had been selected on the outer edge of the outer lump. The Zndeavor then steamed
slowly up to this from the southeast until 21 feet of water was found with the lead; she then
anchored. A small marker buoy was dropped, and Lieutenant Garrett requested Captain
Stirling to place the first nun buoy some 20 or 3o metres to the southeast of the marker,

The Endeavor then steamed to the southwest and dropped the second marker in 21 feet
of water, distant about 6o metres southwest of the first one. The Maple having dropped its
buoys as requested, the work undertaken by Lieutenant Garrett was completed, and he pro-
ceeded in his ship to Hampton Roads, where he made a tracing of the shoals with positions
of buoys marked, and mailed it to Mr. Julius E. Rettig, superintendent of construction under
the direction of the Light-House Board.

Topographic survey of the Cooper, Ashley, and Wando rivers, vicinity of Charlesion, South Carolina.—
In accordance with instructions issued January zo, 1894, Assistants John W. Donn and C. H.
Boyd proceeded to Charleston, South Carolina, and organized cooperating parties for the
survey of the topography of the Cooper, Ashley, and Wando rivers in that vicinity.

It was provided in their instructions that the shore lines of the several rivers were to
be first carefully delineated for the use of the hydrographic party in-charge of Lieut. Robert
G. Peck, U. S. N, Assistant Coast and Geodetic Survey, commanding the steamer Bache.
While the shore line survey was in progress, Messrs. Donn and Boyd were assigned
to quarters on board the Bac/ke, and both of these officers express their acknowledgments for
the very cordial support received from Lieutenant Peck and from Ensigns Oman and Cline.
Their stay on the steamer lasted from January 24 to March 6. The shore-line survey having
then been completed they made arrangements for living on shore.
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The cooperation of the two plane-table parties was made very close and systematic, so
that not an hour was unavoidably lost in preparing the ground for the work that was to fol-
low. Mr. Donn ran the shore line of the east side of Wando River and a part of the west
side to a junction with the work of Mr. Boyd; he then surveyed the shores of the Cooper
River and its principal creeks and bayous. The survey of the Ashley was advanced in like
manner.

Mr. Boyd searched for and recovered sixteen of the stations of the old triangulation
and at two of the points from which the station marks had disappeared he determined plane-
table points, and erected in all eighteen second-order tripods. He observes that after leav-
ing the Backe the work was carried on either with a hired launch or by the aid of teams, the
topography being filled in back from the shore line on, both sides of the Ashley and Cooper
rivers and on the Charleston Peninsula, and that practically there are two lines which may
be classed as shore line—that between the river and the marsh, as defined by the grass lige,
and the line of fast land between the soft marsh and the upland. This latter is covered with
trees and shrubbery, is more tortuous than the former and exceeds it in length. The first-
named line is that counted in the statistics. *

In order to insure the completion of the entire area of topography included in the pro-
jections, Assistant W. C. Hodgkins was instructed to proceed to Charleston and consult with
Messrs. Donn and Boyd in regard to the execution of the work remaining to be done March
1. This was the interior topography of the Wando and Cooper Peninsula, and it was com-
pleted by Mr. Hodgkins between March 3 and April 19. For transportation of his party he
had a naphtha launch; the parties of Messrs. Donn and Boyd had a Daimler motor launch.
During the week before the completion of their survey land transportation became neces-
sary because the interior portions of Charleston Neck could not be reached by any other
method. They closed field operations April 14-15.

The statistics reported are as follows:

Topography.
Mr, Donn. | Mr. Boyd. | Mr. Hodgkins. Totals.
Arca surveyed In squaro statuteo miles .o oo oo -l 18 l 15 11 44
Length of shore )ine of rivers in statute miles . _._._ . 51 8 l 30 587 140°6
Length of shore line of croeks in statute miles.___..___. 1 ‘ 22 53 91
Length of roads in statuto miles | 48 T 21 37 127
Length of railroads in statuto miles .. ___.__._. ; 27 I 8 . 35

The three topographic sheets completed were each on a scale of 1-10 000,

« Hydrographic survey of the Askiey, Cooper, and Wando rivers, South Carolina.—Under instruc-
tions from the Superintendent, bearing date of January 26, 1894, and detailed instructions
of January 1z from the hydrographic inspector, the steamer Backe was prepared for sea
and placed under command of Lieut. Robert G. Peck, U. S. N., Assistant Coast and Geodetic
Survey, with orders to proceed to Charleston, South Carolina, and execute the hydrography
of the Cooper, Ashley, and Wando rivers to the limits of the completed #riangulation.

The Backe left Hampton Roads January 22, and arrived at Charleston on the 24th.
Immediately upon her arrival Assistants Donn and Boyd, as stated under the preceding
heading, came on board and were assigned quarters by Lieutenant Peck, it having been
arranged that their stay should continue until they had finished the determination of points
and the delineation of the shore line needed for the hydrographic survey.

This work was laid out upon four projections, each upon a scale of 1-10 ooo: Nos. 1 and
2 including about 1z miles of the Ashley River; No. 3 about 8 miles of the Cooper River
northward from its junction with the Wando, and No. 4 about 4 miles of the Wando from
its junction with the Cooper.
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Work was begun in the Cooper River January 30, and from that time until March 6 con-
sisted in recovering the triangulation points, erecting the tripods and hydrographic signals,
locating the latter, and putting in topography of shore line. In this service two whaleboats
of the ship were uninterruptedly employed with crews, a naval officer and a recorder in each,
in addition to the civilian assistant, thus practically utilizing the entire force of the vessel.
The ship herself was constantly moved about so as to be kept in the immediate vicinity of
the boats, and these arrangements were found to be very efficient, economical, and satis-
factory.

Upon the departure of the topographers, Lieutenant Peck transferred the shore line and
points from their sheets to his projections without delay, and began the hydrography of the
Ashley River, taking first this narrower and more intricate stream in order to finish it before
the coming of warm weather should make a stay in the vicinity of its marshy banks dangerous
to the health of the party.

The hydrography of the Cooper and of the Wando followed in the order named.

In the execution of the work one system of lines was planned perpendicular to the axis
of the stream (normals), and this system was intersected at right angles by a second or check
system (longitudinals) following its general direction. In the broader parts of the rivers
the normals were spaced at intervals of 150 metres, and the longitudinals at somewhat
variable intervals with the variable widths of the streams. The number of longitudinals
was never less than three, and the intervals never more than 200 metres. The cases of
special development, which were numerous in the Ashley, were as a rule prosecuted in con-
nection with the general system by doubling the number of lines. From the beginning of
Cowhead Reach to Lambs (covered by projection No. 2) the stream becomes much narrower,
and the intervals between the normals were accordingly reduced to 100 metres.

This part of the river Lieutenant Peck found to be so full of shoals, and its navigable
channels so narrow, that he decided later to return and double its development by run-
ning lines alternating with those of the first set, thus making the intervals between the
normals but 5o metres. What further induced him to make a very close survey in this
locality was the fact that owing to the washings from the works where the phosphate is
crushed and made ready for market the shoals arc constantly increasing in extent and the
depth of water constantly decreasing. In this way the navigation of the river has already
become considerably obstructed, and should the same conditions continue, it would seem to
be only a question of time when the Ashley would cease to be a navigable stream.

This danger has been recognized by the Charleston Mining and Manufacturing Company,
which is much the largest establishment of the kind on the river, and it has discontinued
the practice of tailing the washings into the river and now deposits this waste material upon
the land. Very extensive works for this company have recently been built at Fetteressa,
3 miles farther down the river and below the worst of the shoals, and the old works are
soon to be entirely abandoned. The close development of this part of the river was very
heartily commended by Capt. F. V. Abbot, United States Engineers, in charge of improve-
ments in Charleston Harbor. He regards it as of great value for purposes of comparison
when future surveys may have become necessary.

Lieutenant Peck observes that the commercial interests located on the river above Lambs,
where the survey of the Backe terminated, are of considerable importance and consist of
several phosphate mining establishments and one set of fertilizer manufacturing works. At
the former, the phosphate rock is mined, crushed, washed, and dried; at the latter, the rock
thus prepared is pulverized, treated with sulphuric acid, and mixed with potash and other
ingredients, and is thus manufactured into a commercial fertilizer.

In the Cooper River, above the limit of the hydrographic survey, there are no commer-
cial interests of great importance, the navigation being confined chiefly to small schooners,
sloops, and boats engaged entirely in domestic trade. Inasmuch as the stream is reported
to be easy of navigation as far as Strawberry Ferry, somec 20 miles above the limit of the
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hydrography, and since 15 feet at high water can be carried to that point, Lieutenant Peck
deems it of sufficient importance to merit an extension of the survey to the point named.

The survey of the Wando River terminated at a point where it was still a fine broad
stream. The village of Cainhoy is situated on the right bank of the Wando several miles
above the limit of the hydrography, and a small steamer makes a daily trip between Cainhoy
and Charleston. .

Considerations advanced by Lieutenant Peck in his report in favor of a resurvey of the
area included between the jetties, and for carrying this resurvey out to the z-fathom
curve and to such distance northward and southward of the jetties as may be convenient,
will have much weight when the question of executing a survey entirely independent of
that made by the United States Engineers comes up for decision,

He observes that he found the views of Captain Abbot respecting further surveys to
be entirely in harmony with his own, and he expresses his indebtedness to that officer for
his readiness to assist in every way in forwarding the hydrographic work.

Upon the completion of the survey, May 8, 1894, the Backe left Charleston for New York.

Following are the statistics for the season:

Hydrography :
Area sounded in square geographical miles ..._......._............ Ir
Number of miles (geographical) run in sounding ... ... ___. 305°1
Number of angles measured ____ .. ____.._... . ... ...i...... 7 129
Number of soundings - - .o o i e 31 095
Number of tidal stations established ... ... ... ... ... .. .. .. 8

Lieut. W. S. Benson, U. S. N,, and Ensigns G. W. Kline and J. W. Oman, U. S. N., were
attached to the party on the Bac/ke and rendered acceptable service as observers.

Hydrographic resurvey of St. Simons Bar, off the entrance to St. Stmons Sound, Georgia—The
duty of making a complete resurvey of the bar about 4 miles to the southeast of the
entrance to St. Simons Sound and of the channels across it was entrusted to Lieut. L. M.
Garrett, U. S. N, Assistant Coast and Geodetic Survey, commanding the steamer Zndeavor,
by instructions issued early in January, 1894.

Leaving Baltimore January s, the Endeavor arrived at Brunswick, Georgia, on the 13th
of the same month, and search for triangulation points was at once begun. Considerable
difficulty was experienced in recovering any of the old triangulation stations of 1857 to
1860, but on January 17 Station Mud was found, and this, with St. Simons and St. Andrews
light-houses, gave the necessary bases. The work of building and cutting in signals was
then begun, and had been advanced far enough to commence the sounding lines by the sth
of February.

Lieutenant Garrett observes that all of the station marks on or near the seacoast in the
vicinity of his work have entirely disappeared with the lapse of time, and because of the
heavy storms which do so.much damage along the coast. Two marble station marks,
inscribed “ U, 8. C. §.,” and having the usual cross lines, were picked up on the beach and
left at St. Simons light-house.

On the wharf, near this light-house, a tide gauge was set up January 22, and observa-
tions were kept up for two full months, high and low waters being recorded day and night,
and staff readings taken every ten minutes on days when sounding was in progress. The
results were found to agree very closely with those of the six months’ series from the self-
registering gauge of Capt. O. M. Carter, United States Engineers. Lieutenant Garrett
acknowledges the receipt of many courtesies and offers of assistance from this officer.

Much foggy and smoky weather prevailed in February, only two entire working days,
with parts of eight others, being available during the month. Three of the calm smoky
days were utilized in tide observations at a temporary gauge which had been pumped down
on the bar, simultaneous readings being taken at this gauge and at the permanent one near
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the light-house. Their results, as plotted, do not seem to indicate any difference in range,
but from ten to thirty minutes in time depending upon the amount of rise and fall.

The detailed instructions to run lines of soundings at intervals of 100 metres were car-
ried out as near as the conditions permitted in the immediate vicinity of the bar and chan-
nel. Outside and around this, for a space of about ¢ square miles, the lines are not so
closely spaced, but are believed to be enough to develop the curves and show the non-
existence of other clear channels. ' :

The tidal currents set fair with the buoyed channel and with the one leading out to the
southward of the south breakers. Their greatest velocity is about two knots at spring tides,
and the current runs at times an hour after the stand; that is, the flood current continues
to run after high water, and the ebb after low water.

Lieutenant Garrett has submitted a full descriptive report to accompany his hydro-
graphic sheet. This report covers nearly all of the topics outlined in the circular of July 8,
1890, and in addition thereto embodies much information of value derived from local
inquiries.

He acknowledges most cheerful and able cooperation in the survey rendered by the
officers under his command: Ensigns J. J. Blandin and C. P. Plunkett, U. S. N.; Pay
Yeoman C. L. Green, and Ship’'s Writer Eugene Veith, U. S. N.

The statistics of the work, which was finished March 22, 1894, are as follows:

Hydrography (scale 1-z20 ooo):

Area sounded in square geographical et L 9
Number of miles (geographical) run while sounding ._..__._._.._.. 3148
Number of angles measured. . .. .o . ooiio_o._- 2 808
Number of soundings . o iaonn 17 731

After sending the records of the St. Simons survey to the Office, Lieutenant Garrett
was instructed to proceed to Savannah entrance and make a hydrographic examination of
the river and approaches.

Hydrographic examinations in the Savannak River, and in Tybee Roads, Georgia.—A very exten-
sive system of jetties, wing dams, training walls, etc., being in process of construction in the
Savannah River under the direction of the United States Engineer Corps, Lieut. L. M. Gar-
rett, U. S. N, Assistant Coast and Geodetic Survey, was instructed to make such hydro-
graphic examinations in that river and in Tybee Roads as would serve to develop the new
channels, and locate correctly the aids to navigation.

Proceeding to Savannah with his party on board the steamer Zndeavor early in April,
1894, he began a search for points of the old triangulation, and readily recovered a sufficient
number to determine the positions of all the beacons, buoys, etc., from the city down to the
sea. Some of these points were tall brick chimneys standing by themselves, and admirably
adapted for use as signals in the hydrography.

Lieutenant Garrett found that for the prosecution of the improvements, Capt. O. M. Car-
ter, United States Engineers, the officer in charge, had established a chain of triangulation
stations at frequent intervals, resting upon a measured base in close proximity to the Coast
and Geodetic Survey base, this system having been connected with the triangulation of the
survey near the base line and again at Tybee Light.

A goodly number of these theodolite stations Lieutenant Garrett thought it advisable to
determine in position and plot on his projections, marking them with the letters “ U, S. E.,”
so that in future but little difficulty would be found in making use of the engineer surveys
for purposes of comparison or otherwise.

His triangulation was carried down the river by Ensigns John J. Blandin and C. P.
Plunkett, U. S. N,, and completed April 1. On the following day Lieutenant Garrett ran a
few lines across the bar off Tybeein order to ascertain what changeshad taken place there since
former surveys, and also the advisability of a resurvey. The reduction for tide was obtained
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from the staff of the self-registering gauge of the United States Engineers on the wharf
near Fort Pulaski, the zero of which is set at mean low water Fifteen minutes difference in
time was assumed to reduce to the bar,

Remarkably little change was found on the bar except in the swash channel. Corrected
positions of the buoys were obtained for insertion on the chart.

Lieutenant Garrett has submitted a descriptive report of his survey for file in the
archives with his hydrographic sheet. From Savannah he proceeded to Hatteras Inlet to
make the survey for the use of the Light-House Board which is reported under a preceding
heading.

 Lines of leveling of precision runm across the peninsula of Florida between St. Augusiine and Cedar
Keys—Under instructions dated February 28, 1894, Assistant Isaac Winston proceeded to
Florida, and on March 13 began at Palatka a simultaneous double line of leveling of pre-
cision which he carried to St. Augustine. He then moved his party to Cedar Keys and car-
ried a similar line from Cedar Keys to Palatka. The total length of line was 216 kilometres.
- Advantage was taken of this service and of Mr. Winston's experiencesas an ohserver in
geodetic leveling to test the method of observing and the instruments used by Assistant
Van Orden on the line of precise levels between Boston and Albany, as explained in the
report of the commissioners of the topographical survey of Massachusetts to the gov-
ernor, 1893. Mr. Winston was fortunate in securing the services of Mr. Van Loan who had
been Mr. Van Orden’s bubble tender on the Boston and Albany line; hence with the excep-
tion of the change of observers the work was done under the same conditions. In some
details improvements were made; a better and more sensitive level vial was substituted for
the one on the instrument; a central white band across the target oor foot wide was
employed with its lower edge opposite the zero of the target, thus rendering all corrections
to the rod reading additive; the form of record was changed so that the observed correction
and rod reading are shown instead of the corrected rod reading only, as in the Mas-
sachusetts work; the micrometer screw was set each time to the horizon reading so that it
was possible to level the instrument by using the long sensitive level instead of the
two levels at right angles for rough leveling; the screws clamping the tripod legs to the
instrument were loosened each time before moving, and clamped again after placing the
tripod in position at the next station so as to secure a more stable condition; the instrument
was covered with a white rubber cloth cover while being carried from station to station,
and it was shaded during the observations with a large umbrella.

The computation was made after determining the difference of level between two
successive bench marks, thus rendering the observations more free from bias than is possible
when the work is computed station by station with constant comparison of the two lines
made as each successive height of the instrument is obtained.

The nature of the country, and the sand ballast used as the roadbed of the railroad
rendered the use of plates to support the rod necessary, and a birass boss was placed on the
bottom of the rods so that they could be used with the plates already in use on the precise
leveling work of the Survey. In many places the plates could not be made stable and pegs
driven in the ground were used to support the rods.

The instrument was set up and leveled each time by the observer, who then placed his
eye at the telescope, and the bubble tender having brought the bubble to the center, he then
gave a signal to the observer who at once estimated the position of the observing wire on
the central white band of the target which had previously been placed in position and
clamped.

Mr. Winston expresses views adverse to the employment of a bubble tender, the condi-
tions under which he is compelled to work and his contiguity to the observer and to the
instrument being, in his judgment, not favorable for obtaining good observations.

The route followed was the same as the route of the precise level lines of 1892 and 1893,
and the same permanent bench marks were used, thus affording frequent comparisons. One
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line was run with rod 1, and the other with rod 2, the order of observing adhered to being:
backsight on 1, backsight on 2, foresight on 1, and foresight on 2.

-An examination of the difference in height of the rods in each position as determined
by the foresight and again by the backsight showed that large discrepancies between the
two lines from one bench mark to another may be caused by small partial discrepancies
which accumulate, and small discrepancies result from large partial discrepancies which
balance.

Mr. Winston states that while .with the instruments and methods employed during the
season of 1894, the progress was far more rapid, the cost much less, the labor very much
lighter, and the computation easily and quickly made, these advantages do not make up for
loss of accuracy in results as compared with the geodetic leveling of the Survey. Field
operations were closed May 1. Mr. S. M. Van Loan rendered faithful and acceptable service
throughout the season. Mr, A, B. Turner served efficiently as rodman.

Completion of special service at Chicago in connection with the World's Columbian Exposition.—
Location in geographical position of light-houses on the Atlantic Coast and hydrographic surveys on the
coasts of Florida and Louisiana.—Reference was made in the last annual report to the transfer
of the Coast and Geodetic Survey steamer Blake,under the command of Licut. G. W. Mentz,
U. S. N, Assistant Coast and Geodetic Survey, from the Atlantic Coast to Chicago, and to
the exhibit made on board of her of apparatus and instruments used in deep-sea sounding
and in observations of currents, this being part of the Coast and Geodetic Survey exhibit at
the World’s Columbian Exposition.

On July 7, 1893, in compliance with a request from the Director-General of the Exposi-
tion, Lieutenant Mentz assisted in the reception of the Columbian caravels, the B/ake having
been assigned to a position as leader of the left column of vessels, and taking part in all of
the movements and ceremonies of the day. These services met with a cordial acknowledg-
ment from the authorities of the Exposition.

On July 12,the Blake assisted in the reception of the Viking.

In accordance with instructions, Lieutenant Mentz-with his ship left Chicago, October
15, and arrived at St. Andrews, New Brunswick, November 2. Proceeding thence to Boston
and New York, he arrived at the latter port November 13, having located in position, en route,
the light-vessels in Vineyard and Nantucket sounds.

Leaving New York November 20, he proceeded to Baltimore, and while en route located
light-vessels and investigated the 314-fathom patch in the vicinity of the Winter Quarter
Light-ship.

Later in the season, the B/aée was in service on the coasts of Florida and Louisiana,
reports of which will be found in geographical order in the Eastern Division.

Lieutenant Mentz has reported the followmg statistics of his work during the fiscal

year :
Hydrography:

Area sounded in square geographical miles_ .. ... _._ . ___..__...... 79
Number of miles (geographical) run while sounding......_.___._.__.. 776

Number of angles measured - .. ... ... ..o ...... 6 oo3

Number of soundings - .. ..o 5I 591

1 of 1-10 00O

Number of hydrographic sheets finished, 4........_._..____ { 1 of 1~-80 ooo

2 of 1-20 ooo

Hydrographic examination of St. Lucie Inlet, cast coast of Florida—A new opening having
been formed at St. Lucie Inlet, about 14 miles to the northward of Jupiter Light, east
coast of Florida, Lieut. G. W. Mentz, U. S. N., Assistant Coast and Geodetic Survey, was
instructed to stop there with his party on board the steamer Bl/akc while en route to Pensa-
cola, and make such determinations of position and examination of depths, channel ways,
etc., as would furnish data for locating the inlet on the charts.
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On reaching the inlet January 29, the weather was too unfavorable to admit of success-
ful work ; the survey was postponed, therefore, till the Blake could stop on her way north-
ward in the spring.

On May 16 Lieutenant Mentz detailed Lieut. Charles S. Ripley, U. S. N, to make the
examination required, and has appended Lieutenant Ripley’s report to his own.

Two of the stations of the Survey, Refuge and Dr. Baker’s house, the geographical posi-
tions of which were known, were recovered, and from the line connecting them as a base,
other points were established and the inlet located.

Lieutenant Ripley reports that 5 feet of water may be carried into the Santa Lucia
River through this inlet by using the north channel. That the south channel is the deep-
est.and widest, but it shoals to 414 feet off Long Point. From the reef outside about 15 or
16 feet may be carried into and through the mouth of the inlet, shoaling to 81 feet off the
northwest point of Long Island. The outside reef, beginning at the sea beach about 134
miles north from the inlet, and extending out and down the coast for some distance, is
a narrow ledge, and is about one-third of a mile from the shore line opposite the inlet.
This reef forms a natural breakwater, and for a distance of about 1)4 miles along the reef,
and opposite the inlet, there is from 7 to 8% feet of water, with from 3 to 4 fathoms outside.

The reef is narrow and the rocks are of such a formation, broken shells embedded in
sandstone and a species of coal, that an opening could easily be cut through, Lieutenant
Ripley observes, should the water carried to the Santa Lucia River deepen to 8 or more feet,
and thus warrant the cutting of the passage.

The sea breaks over the reef when the wind blows from the eastward.

The inlet has affécted the waters of the Santa Lucia River and the creeks emptying into
it by changing them from fresh to salt; also the'water of the Indian River in the vicinity.
Before the opening of the inlet the Indian River was full of manatee grass, through which
small steamers and boats found it difficult to navigate. This grass has completely disap-
peared, not a trace of it being left.

At the time of the survey the mouth of the inlet was found to be about goo metres in
width,

Many other details of interest to the navigator are given in the reports of Lieutenants
Mentz and Ripley. .

The records of the work have all been forwarded to the Office. Upon its completion,
May 25, the Blake procceded to New York.

Hydrographic survey af Pensacola Bay, Florida—Early in February, 1894, Lieut. G. W, Mentz,
U. S. N, Assistant United States Coast and Geodetic Survey, commanding the steamer
Blake, arrived at Pensacola, under instructions to make a resurvey of the vicinity of that
port and its-approaches.

On the 7th of that month he took up the preliminary work of the hydrography of that
part of the bay between the village of Woolsey and Bayou Texar. Within these limits is
included a fifle harbor of great extent, about z5 miles square, completely landlocked, and
affording good anchorage for a numerous fleet of vessels. More than 3o feet of water can
be carried to the town of Pensacola in this part of the bay, and Lieutenant Mentz observes
that it is to be regretted that the entrance.will not admit of a greater draft than about 2r
feet at low water.

Several days were occupied in recovering triangulation points, erecting signals, estab-
lishing bench marks, etc,, and on February 15 soundings were begun and continued when-
ever the weather and other circumstances would permit until the work was completed,
May 11,

yA plane of reference of the soundings was obtained by tidal observations made day and
night between February 14 and March 17; after the last named date the tides were observed
only when soundings were taken.

8. Ex. 8—38
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For the soundings, lines about 150 metres apart were run normal to the general direc-
tion of the shore line; these were intcrsected by lines at right angles to them, and at about
the same distance apart. About the docks at Pensacola City the lines were run about half
that distance apart. The shoal off Town Point was specially developed, as was also the channel
leading to Muscogee Wharf. The deepest water was found at the western end of the hydro-
graphic sheet in the vicinity of Woolsey. '

Licutenant Mentz commends the hearty support given him by the officers of his party:
Lieutenants J. A. Shearman and C. S. Ripley, U. S. N.; Ensign F. B. Bassett, U. S. N.; Passed
Assistant Engincer K. McAlpine, U. S. N.; and Assistant Surgeon J. A, Guthrie, U. S, N.

The statistics are:

Hydrography (scale 1-10 ooo0):

Area sounded in square geographical miles....oiveeeeian e 497
Number of miles (geographical) run while sounding.. ... _...._.. 5 870
Number 'of SOURAingS ..o oo oot e e e 47 7172
Number of specimens of bottom preserved. ... ... ... ..._... 36

Hydrographic survey of waters adjacent fo Pensacola Bay.—The hydrographic party organized
by Lieut. Franklin Swift, U. S. N, Assistant United States Coast and Geodetic Survey, com-
manding the schooner 77ransit, began the survey of certain tributaries of Pensacola Bay
under instructions issued in January, 1894.

The work to be‘executed was laid out on three projections, each on a scale of 1-10 0009,
these projections including the Big Lagoon, Escambia Bay, and East River.

The Big Lagoon is a body of water about 6 miles long by 1% miles wide, extending from
just inside the entrance of Pensacola Bay westward to within 34 mile of the waters adjacent
to Perdido Bay. Its entrance is shoal, having but little more than 2 feet at mean low water
in the main channel, and there is danger in attempting to enter on account of breakers, except
in smooth weather. ‘

Just to the southward of the main channel is another channel in which a little deeper
water can be carried, but it is very narrow and tortuous. Every heavy gale is said to alter
these channels, as the bottom is composed of sand. Inside, a good channel extends as far
as Robertsons Island, where it divides, the best water being in the south channel which
passes near the red beacon. Over the north channel, which passes near Robertsons Island,
a little over 2 feet at mean low ‘water can be taken. The bottom here is mostly soft mud.

Lieutenant Swift observes that it is probable that with but little expense a water course
in which 6 feet could be carried could be constructed from Pensacola Bay through the lagoon
to Perdido Bay. Two small jetties at the entrance, with some dredging inside, would be all
that could be required. Names of localities on the hydrographic sheet were obtained from
Robert Harris, light keeper, who had lived in the neighborhood all of his life. -

It was found that the shore line had entirely changed from that shown by the old survey

For the resurvey of Escambia Bay a projection was laid out having asits northern limit
the Louisiana and Northwestern Railroad trestle, and for its southern a lin2 from Garcon
Point to Emanuel Point. It included a body of water about 534 miles long by 3 miles wide.

Lieutenant Swift reports that in general more water was found than was shown by the
original survey, this being especially true of the water on the oyster reefs. Some new reefs
were discovered, one particularly, near the red beacon, where there was found to be only 4
feet at mean low water about 4o yards northeast of the beacon. To the northwest of it, at
about the same distance, another shoal spot was found. The shoal off Caheronne Point
extended nearly as far to the northeast as was shown on the original survey.

Of the old beacon, nothing remains but a pile of masonry with less than 1 foot over
it at mean low water; this being dangerous to navigation, it was marked by a heavy spile,
which was worked down with a bush attached to it. This will remain for a long time.

A great menace to navigation in all parts of the bay exists from what are called “dead
heads,”—heavy cypress logs, one end sinking into the mud and the other end just awash,
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their position changing with every heavy wind. The whole bay is surrounded by swamps,
and the air is full of malaria. ‘

The principal traffic is the towing of lumber and timber from the upper bay through the
draw to Pensacola. The only mill is the cypress shingle mill at Bohemia, and the largest set-
tlement is at Trout Bayou, which forms an excellent harbor for small vessels. At mean low
water 214 feet can be carried in. There isalso a good harbor at Indian Bayou with more water,

The people make aliving by oystering and fishing. The oysters at Escambia Bay are
considered particularly good, and formerly dredging for them was quite a business ; they
are now, however, getting more and more scarce. Lately oyster beds have been planted on
a line south from Indian Bayou.

East River is a body of water about 3 miles long by 3 mile wide. It is at the
extremity of Maria de Galvaez Bay, and is called by the people living in the vicinity East
Bay, the river that empties into it at the eastern end being East River, but the bay, so called,
seems to partake more of the nature of a river with its steep-to banks. It is a fine body of
water without shoals anfl is easily entered. The depth continues good up to the eastern
end, where it shoals, but there is a channel into the river which is itself deep.

A few houses are scattered along the shores, and the occupation is mostly wood cutting,
the wood being carried in small schooners to Pensacola. ]

The hydrography was carried well out into Maria de Galvaez Bay.

Lieutenant Swift speaks in terms of high praise of the zealous and efficient service
rendered by all who were associated with him in his survey. Ensign C. M. McCormick, U.
S. N., was the only commissioned officer on the Zransiz, Mr. W. H. De Luce served as
recorder, George Steinman as observer, and Otto Plym as leadsman, all with great credit.

For the season, which closed April 28, the statistics are:

Hydrography:
Number of miles (geographical) run while sounding ... .___.._.__. 685
Number of angles measured ... .. . . Ll oalL.. ... 8 257
Number of soundings . ... ... e e 73 285
Number of tidal stations established ... . .. . .. ......_.l. 4

Topographic survey of tributaries of Pensacole Bay.—Under instructions of February 26,
Assistant P. A. Welker reached Pensacola, Florida, on March 2, and after repairing the
naphtha launch, and q¢verhauling the schooner Quic, laying in supplies and organizing the
party, he reached the immediate locality of his work on March 8. A preliminary triangula-
tion having been made, he began the topographic survey at East River. By April 25, Assistant
Welker had finished East River and Blackwater Bay and nearly all of Escambia Bay and
East Bay,only a small portion of the two latter and of Pensacola ,Bay remaining to be
surveyed. Up to April 25, the progress of the work had been unusually rapid and successful
but on the 26th, the chief of party, the recorder, and two men were simultaneously attacked
by malarial fever and field operations had to be suspended.

Assistant Welker recovered on May 6, and after disbanding his party returned to
Washington on May 15, but Mr. H. L. Stidham, recorder, whose services are mentioned with
high praise by his chief of party was prevented by the severity of hisillness from leaving
Pensacola until after June 1.

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

Number of triangulation signals built .. .. .. .. ... ..o oiioooo-on 4
Number of stations occupied. . .. .. ... . m—a— e 5
Number of stations occupied for magnetic declination . ...._..._....... 5
.Number of miles of shore line surveyed. ... ... _ . . icoooo ... 49
Number of miles of railroads and other roads surveyed...._... peee s 29
Number of miles of creeks surveyed. . _ . __ .. e 30
Number of miles of swamp line surveyed ... _. . ... . .. . o.ooeooo-- 46
Approximate area in square statute miles_._____.__ ... ________.___..... 51

Number of topographical shegts finished, scale 1-10000 ..o ..ooo.. 5
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Completion of a scheme of recomnaissance for primary triangulation in Alabama, whereby data will
wltimately be available for the measurement of an obligue arc of the meridian, extending from the north-
eastern boundary of .the United States to the Gulf of Mexico—~Full mention was made in the last
annual report of the reconnaissance executed in southern Alabama by Assistant F. W.
Perkins, by-which a scheme was laid out for the extension of the primary triangulation to
the Gulf Coast, and incidentally thereto, for the measurement of the remaining portion of
the oblique arc of the meridian, extending from the northeastern boundary to the Gulf of
Mexico.

Since this reconnaissance was not completed until August 14, 1893, it is adverted to here
as an important work, not to be passed over in the record of operations during the fiscal
year 1894.

Establishment of an astronomical station at the Chicago University for the delerminalion of local
sidereal time in connection with observations for the force of gravity—Commandant Defforges of the
“Service Geographique” of the French army, having taken advantage of a voyage of duty
to the United States to make relative observations of the force of gravity at seven stations
on the continent of North America, arrived at Chicago in the autumn of 1833, and was met
there by Assistant E..D. Preston, who had been instructed to make a series of time determi-
nations in connection with the gravity work and to render such other assistance to Com-
mandant Defforges as might be found necessary or desirable.

For this purpose Mr. Preston obtained permission to establish an astronomical station
at the University of Chicago. The results obtained by Commandant Defforges at this station
and at the others which he occupied, San Francisco, Mount Hamilton, Salt Lake City, Denver,
Montreal, and Washington will enable him to bring out the continental anomaly of gravity.

Geodetic operations—QOccupation of stations in northeastern Teanessee and southwestern Kentucky,
and along the Kentucky, Virginia, and Tennessee State lines—At the beginning of the fiscal year
Prof. A. H. Buchanan, Acting Assistant, was in camp at Station White Rock, in south-
western Kentucky, engaged in observations of horizontal and vertical angles for the exten-
sion of the triangulation to the northward and eastward, and its ultimate connection with
the primary triangulation between the Maryland and Georgia base lines. This work was
undertaken in accordance with instructions from the Superintendent, supplemented by
detailed instructions from Assistant George A. Fairfield, in immediate charge of State
surveys. .

Field operations were continued in 1893 until November 15, then suspended for the
season, and resumed June 15, 1894. At the close of the fiscal year they were still in
progress. A

Up to that date Professor Buchanan had occupied and completed observations at four
primary stations, White Rock, Big Knob, Big Butt, and English, and at seven secondary
stations along the Kentucky, Virginia, and Tennessee State lines, viz: Pinnacle, Kentucky
Corner, Virginia Corner, Minter, Powell, Wildcat, and Cloud. Also at two secondary
stations, Buzzard and Chimney, observed upon in connection with the primary work.

All of these stations were permanently marked and their markings described in the
records. The stations at Kentucky and Virginia corners are exactly on the points that are
recognized as such by the citizens, and the line stations are all located exactly on the
marked State line.

On July 27, before obtaining all of the observations that he had intended to make at
White Rock station, Professor Buchanan was obliged to ‘break camp and move down the
mountain in order to avoid an attack threatened more than once by a band of outlaws from
Harlem County, Kentucky. Most of these men lived in the neighborhood of an illicit dis-
tillery about 2 miles from the station, and it was well understood that an attack made by
them in strong force would have resulted in the plunder and destruction of the camp, and
possibly in loss of life.
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This check to the progress of the work was but temporary, however. Delays later in
the season were due to unfavorable weather.

The last station occupied during the season of 1893 was Big Butt, in Tennessee
Observations here were finished November 11, and the party moved down the mountains on
the 14th, in a snow storm. On reaching home Professor Buchanan took up the preparation
of his records and results for the archives.

From the 1st to the 16th of February, 1894, he was in attendance upon the Geodetic
Conference held by direction of the Superinténdent at the Coast and Geodetic Survey
Office,

At the opening of the season in 1894 he began to make preparations for resuming field
work as soon as funds were available. He began the occupation of station English about
the middle of June in order to obtain some additional measurements of angles needed at
that point, and on the last of the month was observing at Chimney Top Mountain, a second-
ary station.

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1804.
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. Towa. 35. Arkansas. 39. Texas!

Progress Sketches Nos. 10, 11, 12, 18,and 19 show the localities of field operations in the
Middle Division. A list of Progress Sketches will be found at the close of this volume.

Geodetic operations.—Continuation of the triangulation of the State of Minnesota.—At the begin-
ning of the fiscal year, Prof. W. R. Hoag, Acting Assistant, was occupying Ellsworth, one of
the stations in the scheme of triangulation along the Mississippi River between St. Paul,
Minnesota, and Lacrosse, Wisconsin. )

Observations were made for horizontal angles, for differences of elevation by microme-
ter, and for magnetic declination with a compass declinometer.

Station Maiden Rock, which, as well as Ellsworth, is on the Wisconsin side of the river
was next occupied. A reconnaissance for determining the intervisibility of Vasa and
Maiden Rock was completed and the stations Alma and Watopa were finally located.

On July 24, Professor Hoag was obliged to go to Chicago to serve as a member of the Jury
of Awards at the World’s Columbian Exposition, and he committed the immediate charge of
the triangulation to Mr. Noah Johnson,

During his absence, the full complement of observations was secured at stations Max-
ville and Alma on the Wisconsin side of the river, and at Watopa on the Minnesota side-
On August 18, Professor Hoag returned to his party, then at Wabasha City, on the Minnesota
side of the river. He made a final selection for the site of Mount Vernon Station, Minnesota,
and took up the construction of a tripod and scaffold signal at that point.

During the latter part of August, Assistant George A. Fairfield, who is in immediate
charge of the State surveys, joined the party, and with Professor Hoag occupied Lake City,
in Minnesota. The first ten days in September were devoted to observations for index
error of the compass declinometer, and to an inspection with Mr. Fairfield of the triangula-
tion in the vicinity of Minneapolis and St. Paul. This completed the work of the season.

In February, 1894, by invitation from the Superintendent, Professor Hoag was in attend-
ance upon the meetings of the Geodetic Conference at Washington.
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During thé season of 1893, eighteen stations were occupied for observations of magnetic
declination, and five stations for horizontal and vertical measures.

Geodetic operations.— Triangulation and topography in the vicinity of Minneapolis and St. Paul,
Minnesota—Instructions issued early in June, 1894, to Assistant W. C. Hodgkins, directed
him to proceed to Minneapolis, Minnesota, and determine such additional points in the
vicinity of that city and of St. Paul as would enable Professor Hoag, State Topographer, to
begin a topographical survey of the State of Minnesota,

Mr. Hodgkins arrived at Minneapolis on June 16, and after a conference with Professor
Hoag, and a general inspection of the region between and near the two cities it was decided
to cover the region with a graphic triangulation, to be executed with a plane table, and to
be based upon the trigonometric work already completed. It was thought best, however, to
determine trigonometrically a few additional points; these were the stone tower at Fair-
view Park, in the northern part of Minneapolis; Pilot Knob, a station southeast of the vil-
lage of Mendota, and the cupola of the headquarters building at Fort Sneliing.

A plane-table sheet, scale 1—20 coo, was then projected to include the district containing
the two cities, and the graphic triangulation having been taken up it was continued to the
end of the month, giving the positions of a large number of objects. Vertical angles were
also observed at many of the stations for determining the elevations of the points.

Prof. W. R. Hoag served during the month as Acting Assistant and rendered efficient
aid in the various operations. Hands and transportation were furnished by the State
Topographical Survey.

Statements of progress after June 30, 1894, will appear 1n the next annual report.

Continuation of the transcontinental triangulation in Kansas along or near the thirty-ninth parallel.—
At the beginning of the fiscal year, Assistant F. D, Granger, charged with the continuation
of the transcontinental triangulation in Kansas, was occupying Station Schmidt, in Ness
County, 9 miles northwest of the town of Ransom, on the Missouri Pacific Railroad. At
this point the instruments were mounted on an observing tripod and scaffold signal 56 feet
in height, and five primary, two secondary, and seven tertiary objects were observed.

The stations Big Creek and Schmidt, the former having been occupied in June, 1893,
formed with Indian Creek and Canyon (stations occupied by Assistant Perkins in 18g1), the
connecting quadrilateral Between the triangulation of central and western Kansas.

Upon the completion of observations at Schmidt, July ¢, the party and instruments
were transferred to Station Skaggs, a few miles northwest of Brownell, a town on the
Missouri Pacific Railroad. Observations at this point were begun July 14 and finished on
the 25th on five primary and five tertiary points, from an elevation of the theodolite of 5o
feet. The party was then moved to Smoky Hill, an interior station in the figure, Hays,
La Crosse, Trego, Skaggs. The theodolite here had an elevation of but 5'3 feet above
ground. Five primary and four tertiary objects were observed, and the work was closed
August 8.

Station Trego, in Trego County, about g miles southwest of Ellis, Ellis County, was next
occupied. The observations at this station were made wholly by Mr. H. L. Stidham, Tempo-
rary Aid. The instruments were mounted on an observing tripod signal, 4o feet in height,
and five primary and six tertiary objects were observed.

Upon the completion of the work at this point, August 25, the party was transferred to
Station Southeast Base, about 5 miles southeast of the town of Russell in the county of the
same name. This station being the southeast terminal of a projected base line and having

"never been occupied, it was deemed desirable to make it an astronomical station. Prepara-
tions were therefore made for determining time and latitude whilst the observations of
horizontal directions were in progress; observations for azimuth were to be taken up later.

A temporary observatory of the usual form was built due east from the geodetic station,
the center of the latitude pier being 6:16 metres distant from it. The instruments employed
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were meridian telescope No. 1 and a sidereal chronometer. For latitude sixteen pairs of stars,
selected from the Coast and Geodetic Survey Catalogue (App. 7-1876), were observed between
September 21 and September 3o0. Observations of horizontal directions were made on five
primary and fifteen tertiary objects with the theodolite at an elevation of 192 feet.

In the observations for azimuth the theodolite was mounted on a heavy wooden tripod,
carefully centered over the geodetic station, the telescope of the instrument being 5°7 feet
above that point. A heavy stone pier was sunk 5 feet into the ground, and upon this the
artificial horizon was mounted, the mercury being protected from the wind by a box having
sight tubes properly inclined and the apertures covered by mosquito netting.

Observations for azimuth were begun October 2, Polaris being observed alternately
direct and reflected in mercury while near eastern elongation, and the observations being
referred to the azimuth mark. This was a light.from a bull’s-eye lantern showing through
an aperture of 22 millimetres at Station Northwest Base, distant 3°3 miles, '

The order of observation was as follows: One pointing on the mark, telescope direct
with corresponding circle reading, followed by two pointings on star with noting of circle
reading and time; the first pointing being on the star direct and the second on its reflected
image. Telescope was then reversed, and the star again observed direct and reflected, and
the set was finished with a pointing on the mark. The circle was used in seventeen positions,
and the observations were completed October 8.

A comparison of the astronomical and geodetic latitude as derived from the field com-
putations shows an apparent station deflection in the plane of the meridian of A.—G.=—4'03
seconds of arc, which seems to accord well with previous results obtained in Kansas. When,
however, the astronomical is compared with the geodetic azimuth a large apparent station
deflection in the plane of the prime vertical is discovered. A.—G.=—8'05 seconds of arc.
Mr. Granger suggests that as this deflection may result from local causes, it would be well
to observe for azimuth at one of the higher stations, Waldo or Blue Hill, of the base figure.

Field operations were closed after the work at Southeast Base was finished, and Mr.
Granger having disbanded his party, proceeded to Washington and thence to New York,
where he took up the computations of his season’s work. He reports that his aid, Mr. Stid-
ham, proved himself to be a very efficient and valuable assistant. In addition to making all
of the observations at Station Trego, and most of the double zenith distances and micromet-
ric observations during the season he made all of the observations for time and latitude at
Southeast Base. Mr. W. N. Wadsworth rendered acceptable services as recorder.

For the season, July 1 to October 8, the statistics are:

Triangulation :
Area of, in square statute miles - ___. ... L. ... 580
Number of stations occupied for horizontal measures ... _._._.__.__. 5
Number of stations occupied for vertical measures. ... ... ..._..__... 5
Number of geographical positions determined - ... .. ... _.._.._... - 16
Number of elevations determined trigonometrically ....... .. ...... 10
Latitude, longitude, and azimuth work :
Number of pairs of stars observed for latitude.._____.__.___......._.. 16
Average number of observationsonapair._ ... __ ... ... ... ... 6
Number of nights of observations for azimuth ._______._____..__..... 7

At each of the five stations of the triangulation the magnetic declination was observed
with a4 compass declinometer.

Continuation of lines of geodetic leveling in Missouri and Arkansas—Progress in leveling of
prec151on from Olathe, Kansas, toward Fort Smith and Van Buren, Arkansas, by the party
in charge of Assistant Isaac Winston up to June 30, 1893, was stated in the last annual
report.
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The simultaneous double line of leveling .was continued from the vicinity of Belton,
Cass County, Missourt, along the Kansas City, Clinton and Springfield branch of the Kansas
City, Fort Scott and Memphis Railway to Harrisonville, Cass County, Missouri, this point
being reached July z1. The line was then carried northward along the Lexington and
Southern Division of the Missouri Pacific Railway to a junction with the transcontinental
line of levels, forming a lcop with a length of about 100 miles.

Work was then resumed at Harrisonville and extended south along the Lexington and
Southern Division of the Missouri Pacific to the vicinity of Lamar, Missouri. Progress in
this locality was delayed to such an extent by wind storms that the work was temporarily
suspended under authority from the Superintendent and the party was transferred to Van
Buren, Crawford County, Arkansas, at the southern end of the line. From this point the
lines of leveling were extended north aleng the St. Louis and San Francisco Railway to
Chester, Arkansas, where field operations were closed for the season on November 5.

The greater part of the railroads traversed was ballasted with gravel, and the atmos-
pheric disturbances from heat were at times very large. Bench marks were established in
all of the towns and villages along the route, and placed upon many of the stone abutments
to bridges. The country in Missouri is in general a high open table-land, and the strong
winds frequently caused trouble and delay. Occasionally the level bubble was held out of
position by the wind four or five divisions for sevegal minutes at a time, and during the latter
part of September and first part of October about two weeks’ work was lost on this account.

Mr. Winston observes that it will probably be necessary to devise an observing tent
which can be quickly erected and dismounted in a frame on wheels, and which can be pushed
along the railroad tracks when no train is near. This would serve admirably to protect the
instrument against both sun and wind.

The use of velocipede cars for the transportation of the party was continued as far as
Harrisonville and greatly facilitated the progress of the work.

Mr. W. G. Mitchell served acceptably in the party as rodman until the end of July, when
he was obliged to return home on account of illness. Early in October Mr. A, B. Turner,
whose services as recorder were valuable on account of experience gained in a previous season
in Florida, was also obliged by sickness to leave the party.

The statistics of the work from July 1 to the close of the season are as follows:

Geodetic leveling:
Number of kilometres leveled . ___ . .. ... . ______. ... _..._. 235
Number of bench marks established .. __ . . ___________ 37
Reference to service assigned to Mr. Winston in Florida in the spring of 1894 has been
made under a preceding heading.

Examination of the locality of a shoal reported off the South Pass, Mississippi River—A shoal
having been reported about 13 miles ESE. of South Pass Light, Mississippi River entrance,
by the captain of the steamer 4/bert Dumois, instructions were given to Lieut, Geo. W. Mentz,
U. S. N, Assistant Coast and Geodetic Survey, commanding the steamer Blake to proceed
without delay to that locality, and make a careful hydrographic examination.

Leaving Pensacola April 17, Lieutenant Mentz arrived off South Pass with the Blake next
day and between that date and April 29 kept the hand lead going continually each day with
from 2o to 3o fathoms of line out, and used also the Bassnet sounding rod, a deep-sea line
and the Sjgsbee deep-sea sounding apparatus. He reports that he is satisfied that no shoal
exists anywhere near the locality reported. '

After completing the examination, Lieutenant Mentz returned to Pensacola and resumed
his hydrographic work in that bay. Full records of the South Pass survey with soundings
plotted on the charts have been forwarded to the Office.

Reconnaisance for a scheme of triangulation along the Rio Grande from El Paso, Texas, to the Gulf
of Mexico—~In conformity with instructions dated February 28, 1894, Assistant Stehman
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Forney resumed the reconnaissance along the Rio Grande. The territory covered by the
scheme of triangles developed by him embraces about 500 miles of river line and covers
11 700 square statute miles of country, with triangle sides varying from 1o to 40 miles in
Iength. Sixty-one stations were selected, and a base line 5 miles in length was laid out -
about 7 miles east of Brownsville, Texas. Afterleaving Eagle Pass, Texas, the country on the
Texas side of the river is composed of rolling hills of about the same height, and covered
with dense brush and cactus to the river bank. On the Mexican side the hills are higher
and more prominent; this character of the country continues along the river as far as Fort
Ringgold on the Texas side, and Camargo on the Mexican side. From there to the Gulf of
Mexico, a distance of 140 miles, the country is flat, sloping towards the Gulf at the rate of
about 10 feet to the mile, and thickly covered with mesquite brush and cactus.

At twenty-seven stations out of the sixty-one selected, observing scaffolds, ranging
from 25 to 75 feet in height, will have to be built. All the points chosen were marked
with piles of stones, whenever stones could be found, and by triangles cut in trees where
stones could not be obtained. Owing to the smoky state of the atmosphere at all times of
the year heliotropes will have to be used at most of the stations. From March 21 to August
1 the entire country from Eagle Pass to Brownsville, Texas, was suffering from the pro-
longed drought, which had lasted over four years, but copious rains fell after the last-
mentioned date, and the vegetation quickly revived. Having completed the work assigned
to him, Assistant Forney disbanded his party on September 3o.

Mr. Forney states that the Mexican authorities, both civil and military, extended to
him many courtesies and all the assistance in their power.

Magnetic observations continued at the self-registering station near San Antonio, Texas—The
instrumental equipment and personnel have remained the same as described in the last
annual report. Mr. L. G. Schultz has had charge of the station, the instruments, and the
observations. He tabulated and duplicated the records and partially computed them, and
afterwards turned them over to Assistant R. E. Halter for further reduction and transmis-
sion to the Office. _

The instrumental equipment consisted of a complete set of Adie magnetographs, a
magnetometer, dip circle, theodofite, sextant, chronometer, galvanometer, a Wheatstone
resistance set, and an ordinary resistance box.

Magnetographs.—Relative determinations.—Complete photographic records of the changes
in the magnetic elements were obtained from the magnetographs. Observations for the
determination of the values of the scale coefficients of the horizontal and vertical force
magnets were made twice during the year for each instrument.

The following is the statistical table relating to the work:

Number of photographic sheets developed.__.___ ... _ . ... ... _... 327
Number of scale readings observed ... . .o e 2 210
Number of trace readings—declination _______ . .o e aan 8 760
Number of trace readings—horizontal forece - oo 8 760
Number of trace readings—vertical force . . ... oo oo oo caeaeaa 8 760
Number of trace readings—thermograph . .. ... .. ... .._...._. 8 760
Number of temperature observations. .. ... . ... .o e aans 2 190

Absolute determinations—For determining the values of the several magnetic elements in
terms of absolute units of-force, observations were made on five days during each month of
the year.
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For rating the chronometer, observations upon the sun at equal altitudes were made
once a month. The statistics relating to absolute determinations are shown in the table
below -

Obeervations. | Determinations.
Daclination 1 000 60
Oscitlation_ 960 60
Defloctions _ 1200 120
Temperatures 420 -
Dip 51760 120
Timo_ 288 12

Larth magnetic currents, —The plant for observing earth currents was completed early
in September. It consisted of 4 miles of copper wire divided into sections of 1 mile each,
extending north, east, south, and west from the electrical laboratory containing the measur-
ing instruments,

The observations showed currents of abnormally great and varying strength, and of
constantly changing direction, but it*'was noted that the maximum strength of the currents
observed was very constant, and also that the variations were uniformly within certain limits
of the scale, and this led Mr. Schultz to conclude that the manifestations were due to electric
street cars in the city, 3 miles distant. Experiments confirmed this view and showed
that while the magnetic observatory is still within the region influenced by the cars, the
magnets will not be materially affected as long as there is no metallic connection with the
city through iron pipes or heavy wire. On the other hand further experiments made by Mr.
Schultz with instruments procured with private funds, showed that the limit of influence of
the electric cars is about 20 miles from the city.

Through the kindness of the San Antonio Electric Light and Power Company, a test
was made of transmitting electric signals, using the earth alone as a conductar. A dynamo
was kept running after the street cars had stopped, and an operator made and broke contact
between the trolley wire in circuit with the dynamo and a rail of the car track. The slug-
gish galvanometer, 3 miles away, showed what was going on, and if sufficient time had
been allowed between the makes and breaks of the circuit it would have been possible to
transmit a message, or if by suitable arrangementsinduced currents had been used a message
could have been read as easily as with a telegraph sounder.

Mr. Schultz acknowledges the.generosity of Messrs. Fulton, who placed a telephone line
30 miles long at his disposal, and stationed a man at the far end to attend the switch board.
This line, being 100 miles away from any electric power or light plant, gave the only really
valuable results showing the correlation between the earth’s magnetic phenomena and
normal earth currents. After a few days of favorable weather observations were abandoned
on account of thunder storms.

ABSTRACTS OF REPORTS FROM FIELD PARTIES, ‘FISCAL YEAR 1804.
WESTERN DIVISION.

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC.

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

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

42. Washington. 45. Nevada. so. Territory of New Mexico,
43. Idaho. 47. Territory of Utah.

Progress Sketches Nos. 2, 5, 6, 12, 13, 14, and 15 show the localities of field work in the
Western Division. A list of Progress Sketches is given at the close of this volume.
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Hydrographic examinations at San Pedro and San Diego, California.—As the presence of the
McArthur was desired by the Navy Department on the southern coast of California in con-
nection with the speed trials of the Ofympia, her commander, Lieut. F. H. Crosby, U. S. N,
Assistant United States Coast and Geodetic Survey, was directed to proceed to San Pedro
for the purpose of a hydrographic inspection. Having located the wharves at Port Los
Angeles and at Redondo Beach, and performed the special duties at San Pedro, the McArthur
took. part in the speed trial of the Ol/ympia, and afterwards, in pursuance of instructions,
Licutenant Crosby sailed for San Diego to make an examination of the present condition of
the old dredged channel through the middle ground of the entrance and to verify the charted
depth on the bar. He was also instructed to search for a reported rock southwest from
Point Loma, and to determine accurately the position of New Hope Rock. None was found
to exist in the reported locality of the former, but the latter was readily located through the
cooperation of Pilot A. F. Dill, of San Diego.

Leaving San Diego on the 7th of January, the McArthur reached San Francisco on the
1oth, While awaiting favorable conditions for beginning work on the coast of Washington
the McArthur began the development of the inshore hydrography of San Francisco entrance
from Port Cavallo to the westward around Point Bonita.

Hydrography on the coast of Washington.—In the beginning of April the McArthur sailed for
Ocosta, Washington, under instructions to develop the hydrography along the coast from
James Island to Arch Rock, a duty on which Lieutenant Crosby was engaged at the end of
the fiscal year. By that time the party had run 886 miles of soundings. More detailed sta-
tistics will be given in the next annual report. -

Determination of the position of the wreck of the steamer  Los Angeles™ off the coast of California,
southwest of Point Sur—Circumstances attending the wreck of the steamer Los Angeles off the
south coast of California April 22, 1894, made it desirable that a careful determination of the
position of the wreck should be made at the earliest date practicable. The lights of the
.steamer were seen from the Point Sur Light-house when she entcred the rocky area between
the mouth of Sur River and the light station, and the danger she was in was fully
realized by those who saw her. She had been carried through the kelp field and upon
dangers of which there were a dozen within 1}4 miles, and was. wrecked within about
three-eighths of a mile of the coast and but little more than a mile in a southwesterly
direction from Point Sur.

In accordance with telegraphic authority from the Superintendent and in compliance
with instructions from Assistant Davidson, Assistant A. F. Rodgers proceeded without delay
to occupy stations on the coast from which a good determination of the position of the wreck
could be made. Driving down Sur Hill early on the morning of April 25, he first came in
sight of the wreck, the main and fore masts of the vessel projecting about 20 feet above the
surface of the water in a direction headed toward the light-house, her hull submerged and
lying at an angle of about 30 degrees from the vertical.

Fortunately Mr. Rodgers found the Sur River signal in place as he had left it while
executing the triangulation along the coast, and he was thereby enabled to go at once to.
False Sur Station, z10 feet in elevation and immediately overlooking the wreck. Having
reerected this signal he went to Dry Hill Station, 650 feet above sea level, observing on Sur
River, False Sur and Point Sur stations, and afterwards successively on the main and fore
mast trucks of the steamer which he had to catch at the maximum of their curves of oscil-
lation as they rolled with the wreck on the ocean swell. He also observed directions to the
principal breakers on the Point Sur kelp patch, conspicuous to the coasting mariner in day-
light; and so shown on the charts of the Survey under the headings of Sur Rock and Sur
Breakers. Check determinations were made on the evening of this day and on the morning
of the next by the océupation of False Sur Station and of Sur River Station. All of these
observations were made with much difficulty owing to repeated showers of rain with gusts
of strong southeast wind.
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On the afternoon of the 26th, Mr. Rodgers went to the Point Sur Light-house in the hope
of looking over the wreck from the light station, but the weather had become too thick and
the wind too strong to permit observation.

Returning from the light-house at 4 p. m. it was noticed that the steamer’s spars had dis-
appeared and that the hull had broken in two parts and later one of these drifted ashore,
showing that another day’'s delay would have made it impossible to determine the position.
This having been determined on one day and verified on the next, showed that the vessel
had not moved a certain 1 ooo feet as had been claimed.

Mr. Rodgers has submitted with his report a tracing of the coast line and hydrography,
on which is shown the position of the wreck and also the intersections of directions observed
to the principal rocks, breakers, etc. '

Determination of the position of the wreck of the “City of New York' on Point Bonita—On October
26 the City of New York, a large steamer running to Japan and China, struck on the rocks
under Point Bonita, San Francisco Bay, California, in a dense fog. Assistant A. F. Rodgers,
in accordance with verbal instructions from Assistant Geo. Davidson, determined her position
and with Mr. Westdahl made a series of soundings around the vessel. Assistant Rodgers
acknowledges in his report the efficient service rendered to him by a life-saving crew and
boat which had been detailed for duty with the stranded steamer. Mr. Edmonds secured
interesting photographs showing the steamer’s position in relation to the surrounding
rocks.

Resurvey of ;}zorz:'of San Francisco Bay.—Under instructions of May 22, 1894, Assistant
Aug. F. Rodgers began the field work for the resurvey of the shores of San Franc1sco Bay
on June 7. Owing to the difficulty of recovering triangulation stations oft which to base
the topography, he began the determination of new points and on this work he was engaged
at the close of the month, having by that time erected nine signals and occupied five stations.

Magnetic observations at San Francisco, California, and Seatlle and Tacoma, Washington.—The
regular series of observations of the magnetic elements which Assistant Davidson has
maintained since 1852, and which are now particularly important because the maximum
eastern variation is close at hand, was continued by observations at the Presidio Station on
three days in November and December, 1893. The observations and computations were
made by Sub-Assistant Fremont Morse, who was then attached to Assistant Davidson’s party.

While occupying the longitude station at Seattle, Mr. Davidson established a magnetic
station near the observatory and observed for declination and horizontal force. At Tacoma
he established the magnetic station in the meridian of the longitude station and south of it.
Observations were made on three days for declination and horizontal force.

Meridian line—While occupying the astronomical station at Tacoma, Assistant David-
son established, by request of the park commissioners, a meridian line for the¢ use of the
city surveyor and of the Urnited States deputy surveyors. The line passes through the
astronomical pier and through a copper bolt secured in a drilled hole in the surface end of a
large granite block 925 feet south of the observatory. He also furnished data to enable the
park commissioners to engrave the latitude and longitude of the station on a copper plate
at the observatory.

7idal observations, Sausalito—The automatic tide-gauge station at Sausalito has remained
in charge of Assistant Davidson, but during the latter’s absence on other duty was under
the direction of Assistant A, F. Rodgers.

During the year the difference of level between the tide staff and the two bench marks
was determined, once by Assistant Rodgers and once by Mr. F. W. Edmonds. Under the
direction of the former Mr. Edmonds made, in January, a careful survey, plan, and elevation
of the Sausalito tidal pier and house for a study for changes and repairs. Mr. Emmet Gray
is the tidal observer and makes the tabulations, which are examined by Assistant Davidson
and then transmitted to the Superintendent.
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From January 1, Mr. Ferdinand Westdahl has compared each time and height of the
prediction tide tables with the observed times and heights. In November, 1893, a submarine
disturbance was recorded, which was also shown by the Honolulu tide gauge. Another one,
which occurred in March, was recorded on the tide gauges at Aikawa and Kushimoto, Japan,
as well as at Honolulu and Sausalito.

Pacific Coast Pilot.—Aids to Navigation, etc—Assistant Davidson has continued the collec-
tion of material for the Pacific Coast Pilot, and has a large mass on hand, much of which
has been prepared for publication. Reference to Assistant A. F. Rodgers’s determination of
the position of the wrecked City of New York, and of the steamer Zos Angeles will be found in
another place.

Assistant Davidson in transmitting the report in regard to the Zos Angeles recommended
that the dangerous locality be covered by a red ray from the light-house on Point Sur.

At the request of the Chamber of Commerce of San Francisco Assistant Davidson
furnished that body with the descriptions of the hidden and visible dangers in the Bay of
San Francisco and in the approaches.

During the season a small amount of hydrographic work was done between Mile Rocks
and Point Lobos in the Golden Gate by Mr. Ferdinand Westdahl.

Telegraphic longitude between San Francisco, California, and Eugene, Oregon.—At the request of
Professor Thompson of the United States Geological Survey, Assistant Davidson was author-
ized to occupy the Lafayette Park Station and cxchange signals with Mr. S. S. Gannett, of
the Geological Survey, at Eugene, Oregon. Arbitrary signals wére exchanged on six nights
in June. Observations for personal equation were made before the exchange of signals had
been begun and after it was finished. The computations were begun by Mr. Davidson and
finished by Mr. C. H. Sinclair. Mr. Gannett was furnished with a copy of all of the work.

Difference of longitude between Seattle and Tacoma.—In May Assistants George Davidson and
C. H. Sinclair were ordered to Puget Sound to determine telegraphically the difference of
longitude between Seattle and Tacoma. The station in Seattle had been connected with -
San Francisco and Portland by telegraph, and the station in Tacoma was the base station
for the chronometric longitudes which had been carried to Sitka, and thence to the boundary
stations in Alaska. ’

Assistant Davidson occupied the station at Seattle, in the State University grounds,
after rebuilding the observatory and repairing the pier. Through the good will of the
Western Union Telegraph Company, Mr. Brown, the manager at Seattle, led a main line to
the observatory.

Assistant Sinclair reached Tacoma on May 13, and found the observatory and stone
pier built by Assistant J. F. Pratt in 1892, in the northeast end of Wright's Park, in good
condition. Rain and cloudy weather prevented observations until May 21; after that date
time was observed on five nights and arbitrary signals were exchanged with the observer at
Seattle.

Messrs, Davidson and Sinclair exchanged places on May 27, and the determination was
completed by time signals on five nights, ending June r3. While at Tacoma, Assistant Sin-
clair determined the latitude of the station there by observations on twelve pairs of stars on
five nights.

The work having been completed both observers proceeded to San Francisco.

Continuation of the triangulation of the Strait of juan de Fuca—Towards the end of May, 1893,
as stated in the last annual report, Assistant J. J. Gilbert took the field under instructions
to resume the triangulation of the Strait of Juan de Fuca, and by June 30, he had selected
fifteen secondary points, built the signals needed, and had completed observations at Station
Beechy Head, this station having been reoccuipied to measure one direction—to Station’
Slip—which he was unable to observe during the preceding season.
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Early in July, after posting heliotropers at three new points, a pier was built and
observations begun at Station Striped Peak, on the American side of the strait. Instru-
ments, camp equipage, and water had to be packed up a long steep trail to the summit of
this peak, which has an elevation of about 6 oco feet (1 829 metres) above sea level. Bad
weather delayed the work to some degree, but Mr. Gilbert was able to complete his observa-
tions at this station on July 12.

The next points occupied were Sherringham Point on the Canadian side and Slip on the
American side of the strait. Work at both of these stations was finished by July 29, and on
August 1 Mr. Gilbert landed at Station Arch Rock on the Canadian side, built a concrete
pier for his theodolite and began observations next day. ‘ ’

These were finished, after some delay from fog and clouds, on August 9, and before
occupying the next station, he posted a heliotroper at Tatoosh Island, cleared a vista at
Station Classet, and selected a site for a station and built a pier at Bonilla Point near the
entrance to the strait,and on the Canadian side. Station Vancouver on the same side of the
strait was then occupied, observations having been begun August 14 and closed August 19.

Stations Waadah, Classet, and Tatoosh, all on the American side of the strait and near
its entrance were next occupied in succession between August 21 and September 23. The
occupation of Bonilla Point was begun September z5, and here the weather was very
unfavorable, as it had been during several periods of the working season. Station Waadah
was beneath the horizon and could be seen but a few times. Observations on all of the other
stations having been completed October 5, and the steamer Gedney having arrived that day,
Mr. Gilbert decided not to prolong his stay at Bonilla Point with the chance of being weather-
bound. A comparatively safe landing was found about a mile east of the station, and from
that landing everything was safely transferred to the steamer, notwithstanding the extremely
heavy sea that was running.

On October 10, Mr. Gilbert left the Gedney at Port Townsend and‘returned to Olympia,
thus closing field work for the season. In his report he expresses his appreciation of the
uniform courtesy of Lieut. Lucian Flynne, U. S. N,, Assistant Coast and Geodetic Survey,
commanding the Gedney, and of all the officers associated with him, and testifies to their
hearty cooperation in all efforts to forward and expedite the work.

Mr. Gilbert has accompanied his report with a sketch of his triangulation and statistics
of the season’s work. These are as follows:

Triangulation :
Area of, in square statutemiles. ... ... . .. .. ..iooa._... 865
Number of signal poleserected .. ... L .......- 19
Number of stations occupied for horizontal measures _..__._......._- 10
Number of stations occupied for vertical measures. ... ... ......... 7
Number of geographical positions determined ._____. S 46

Vertical angles were measured at most of the stations, but these measures were made
subordinate to horizontal directions.

Magnetic observations were taken with the declination compass at each station, and
were kept up at some stations for eight days, when the length of stay permitted.

During Tanuary and February Mr. Gilbert was in attendance on the Geodetic Conference
in Washington, D. C, and on its adjournment he returned to Olympia and completed the
office work of the previous season. On May 16th he joined the Gedney, and three days later
field work was begun in Washington Sound by the erection of signals. Before the end of
the fiscal year more than one hundred signals had been built, and forty stations had been
occupied, thus connecting the triangulation of the Canal de Haro with the work of 1888.

Hydrographic surveys in the Strait of San Juan de Fuca—Lieut. Lucian Flynne, U. S. N,
Assistant United States Coast and Geodetic Survey, commanding the steamer Gedrey, in his
report for the fiscal year 1894, states that during the working season in the field, from July 1
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to October 10, 1893, his party was primarily engaged in cooperating with Assistant Gilbert in
the triangulation of the Strait of San Juan de Fuca. At such times during the period as a
division of forces could be made without interfering with the progress of the triangulation,
hydrography was executed in the strait between Pillar Point and Waadah Island, near Cape
Flattery.

The results of this hydrographic survey and of the hydrographic examinations made
in connection with it are shown on three hydrographic sheets, on scales of 1-10 000, 1~20 000,
and 1-80 ooo, respectively. Accompanying these sheets Lxeutenant Flynne has submitted a
descriptive report. He observes that although the ship’s lines of soundmgs extended
across the strait to the Vancouver Island shore, special examination was directed to the
Washington shore only,

The coast between the limits of the general survey is high and bold and thickly wooded,
the only indentation of importance being Clallam Bay, of which a special examination was
made. This bay affords fair anchorage and moderate protection for vessels in southeasterly
and southwesterly gales. Westerly and northwesterly gales create a heavy swell in the
strait, and this finds its way readily into the bay.

In entering from the eastward, Slip Point should be given a wide berth, as a rock awash
at high water lies about 450 metres to the northward of that point. Lieutenant Flynne
suggests that a bell buoy should be placed to mark this rock at night or in thick weather,
and that it be named Slip Rock.

In entering the Strait of San Juan de Fuca sailing vessels generally keep to the north-
ward of Duntze Rock, also many steamers. But the San Francisco steamers, and others
from the south that are acquainted with the locality, are inclined to enter between Duncan
Rock and Tatoosh Island, both of which are always visible in sunny weather, and the latter
having a first-order light and steam fog signal. Vessels passing in keep nearer to Tatoosh
Island than to Duncan Rock, as a shoal of small extent makes out to the southward and
eastward of that rock.

The entrance to the strait is marked by Tatoosh Island Light and by Carmanch Light
on Vancouver Island, British Columbia, the former being the more powerful as well as more
important. Once clear of the entrance dangers, a course is readily laid by chart to the port
of destination.

Full details in regard to hydrographic characteristics of the waters with the limits of
his survey are given by Lieutenant Flynne in his descriptive report. A rock reported off
Middle Point, and a shoal reported off Duncan Point, were both found by dragging with a
submerged line, and the hydrography was delineated on tracings from the original sheets
of survey. Buoys have since been placed by the Light-House Board outside of the rock off
Middle Point, and also outside the foul ground discovered off Point Wilson.

The officers attached to the party during the season were Lieut. R. F. Lopez, U. S. N,;
Ensign Benjamin Wright, U. S. N, and Pay Yeoman F. C. Schubert, U. S. N.

For the season, beginning May 19 and ending October 17, 1893, the following statistics
are reported: '

Hydrography:
Area sounded in square geographical miles.______ . ______. .. ... ... 266
Number of miles (geographical) run while sounding .. ... ......... 228
Number of angles measured. ... ... . i eiaiiaas 1 369
Number of soundings - ... .. .. .o i o iiciiaiaiciaa I 190
Number of specimens of bottom preserved.. ... ... .. . ... ...... 36

During the winter the Gedney was at Seattle for repairs and refitting for the next season,
and on May 1, 1894, Lieutenant Flynne reorganized his party on board of her, and was later
joined by Assistant Gilbert for combined operations in. Washington Sound. His first work
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was in the eastern part of the Strait of San Juan de Fuca, from Ediz Hook to Whidbey
Island, and its statistics to the close of the fiscal year are:

Hydrography:
Area sounded in square geographical miles _ ... .. .. . ... . _...._. 214
Number of miles (geographical) run while sounding _._._____._.____ 325
Number of angles measured .. ... ... ... 1 483
Number of soundings . ... . enaaan 600
Number of specimens of bottom preserved.__ ... ... ... ___..... 15

Reconnaissance in Colorado—In August, 1893, Assistant F. W. Perkins was instructed to
take up the reconnaissance for completing the connecting scheme between the eastern and
western branches of the transcontinental triangulation in Colorado. Mr. Perkins took the

_ field on September 4, and closed field work on October 26. Of the two schemes of trian-
gulation submitted by him, one-shows a proposed connection of the mountain stations with
the base measured by Assistant Tittmann in 1880, and slightly modifies the scheme suggested
by the latter at that time. The other scheme contemplates a triangulation overlapping the
work already completed from the base to the eastward, and does not connect with the base
as directly as seems desirable, and would necessitate the use of high observing tripods and
signal poles.

In regard to their use, Mr. Perkins states that he sees no reason why, with proper pre-
cautions, observing stands of any height found practicable elsewhere may not be used on
the plains of Colorado, and made to withstand the fierce sweep of the winds across these
plains. The width of the structure for an observing tripod and scaffold should be as small
as the conditions will permit. A platform 8 or g feet square will be found ample for the
purpose of the observer; a rail above the level of the eye being provided to secure the
observing tent to. The scaffold should be closely boarded from ground to platform, and
when it is being framed with this in view, the ties and braces should be halved where they
cross each other and reduced to a common thickness (say 2 inches) where they rest upon
.the legs, the spaces between them being filled in with 2-inch furring pieces. So protected,
the width of the tripod can be reduced to the requirements of simple rigidity, and the base
of the scaffold to a size just sufficient to inclose the tripod, while resistance to the force of
the wind should be provided for by wire guys.

Mr. Perkins advocates the use of lozenge-shaped pieces of calico, black and white,
secured to tall poles, as a substitute for heliotropes, stating that if a sufficient area of both
colors is used an average of more observing hours a day will be obtained on lines of 6o miles
and over than from a heliotrope. When the length of line demands an increase of surface in
the object observed upon, he found it advisable to add to the number of small lozenges rather
than to the area of single ones.

Acting Aid Henri Boleslawski von der Trenck rendered efficient service during the
season.

Continuation of the Transcontinental Triangulation in eastern Utak and western Colorado—In the
prosecution of this work, and at the beginning of the fiscal year, Assistant Wm. Eimbeck
was engaged in transferring his party, instruments, and camp equipment to Mount Waas,
the elevation of which is about 12 600 feet above the sea level. On the completion of work
at that station, Treasury Mountain, 13 600 feet high, was occupied. Horizontal and vertical
angles were measured, and observations for azimuth and latitude, and for the determination
of the magnetic elements, were made at each of these stations. The boundary line between
Utah and Colorado passes about ten miles to the eastward of Mount Waas, from which a
subsidiary triangulation was extended so as to connect this primary station with three well-
authenticated boundary stakes.

When the work at Mount Waas had been-ﬁmshed one division of the party, under the
direction of Sub-Assistant John Nelson, was d1spa.tched to Treasury Mountain to prepare it
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for occupation, while Mr. Eimbeck, taking personal charge of the other, occvpied Mesa, a
secondary point in the net connecting the telegraph longitude station at Grand Junction.
Early in September Assistant Eimbeck ascended Mount Ouray for the purpose of deciding
on the best method of extending the triangulation to the eastward. The season’s work was
finally brought to a conclusion by the occupation of the telegraphic longitude station at
Gunnison, Colorado, for the purpose of connecting it geodetically with Mount Ouray and
Uncompahgre Peak; besides the horizontal angle measurements there, the astronomical
latitude and azimuth were observed. Field work was closed for the season on October 15.
Sub-Assistant John Nelson, and Messrs. R. L. Faris and Chas. C. Yates, temporary aids,
assisted Mr, Eimbeck throughout the season, and receive his earnest commendation for their
services. , )

During the winter Mr. Eimbeck was engaged at this Office in reducing his field
observations, and in January and February he participated actively in the daily sittings of
the Geodetic Conference. '

In May, 1894, instructions were issued, looking to as early a resumption of field work as
the state of the appropriation would allow. Assistants Wm. Eimbeck, F. W. Perkins, and
P. A. Welker were directed to take the field in June, to be followed in July by a fourth party
in charge of Assistant F. D. Granger, so as to complete, if possible, the junction between the
castern and western triangulation during the season. The chief of each of these parties
was to submit his own estimates and accounts directly to the Office, but the general direction
of the work was given to Assistant Eimbeck, so as to in insure concerted action between
the parties. ,

Mr. Eimbeck made a preliminary reconnaissance in eastern Colorado to test the
intervisibility of Ouray and a point to the eastward of the mountains. Having made the
reconnaissance, he organized his party in Utah, and by the end of June had completed the
trail up Mount Ouray, and was engaged in transporting the camp and instruments up the
mountain.

To Assistant F. W. Perkins was assigned the reconnaissance and occupation of the
northeastern portion of the great figure which was to have Pikes Peak for its central point,
the continental divide for its western limit, and to include to the eastward points in the
scheme crossing the plains of Colorado. Under instructions dated June 2, Mr. Perkins
reached Denver on the 14th, and went from there, via Colorado Springs, to the summit of
Pikes Peak to inspect the site of the old signal, and to make his plans for building another.
From Pikes Peak he went, via Eastonville, where he engaged a heliotroper, to Station
Divide, to test the visibility of certain points to the westward. As a result, he found that
Mount Elbert is not visible from Divide, and therefore he selected Bison, the principal peak
of the Taryall Mountains, as a point to be visited. Returning to Denver, he was joined by
his recorder, Mr. Frederick Law Olmstead, jr.. with whom he at once started for Bison, not-
withstanding that the instrumental equipment had not yet arrived from Washington.
Reaching Bison, he found that all the stations involved in the proposed scheme were visible
from it, and therefore he at once ordered the preparation of a trail, while he returned to
Pikes Peak to superintend the erection of a signal there. In this duty he was engaged at the
end of the fiscal year.

Assistant P. A. Welker received instructions on June 4, to arrange for the occupation of
Mount Elbert and Mount Uncompahgre, Colorado, selected stations in the transcontinental
triangulation. These mountains are above fourteen thousand feet high and are the two
highest and roughest stations in the scheme of triangulation across the continent; and
although their occupation is an extremely difficult undertaking, Assistant Welker and his
party were on the summit of Mount Elbert and réady to begin operations by the end of June.

8. Ex. 8—4



50 UNITED STATES COAST AND GEODETIC SURVEY.

ABSTRACTS FROM .REPORTS OF FIELD PARTIES, FISCAL YEAR 1804.
51—DIVISION OF ALASKA.

Under this heading are included the coasts of Alaska which border on the North Patific Ocean, on Bering Sea, and on the Arctic Ocean; also the
inlets, sounds, bays, aud rivers. (Bee I'rogress 8ketcl: No. 3.)

Ifya’ragrap/}ic and general surveys in Alaska.—From the beginning of the fiscal year until the
end of August the steamer Patterson under the command of Lieut. Commander W. I. Moore,
U. S. N, Assistant United States Coast and Geodetic Survey, was engaged in the survey of
Sitka Harbor and its approaches.

A tide gauge was established at Hot Springs, and comparisons were made between it
and the one at Japonski Island. The latter was observed throughout the season and
compared with the self-registering gauge at the Government wharf at Sitka, During the
progress of the survey all local information obtainable in regard to rocks, shoals, and exten-
sion of reefs was utilized and verified by observation and development. At all the lower
low waters the positions of rocks and points of reefs were observed and determined. Owing
to the great irregularities in soundings in the inshore hydrography it was found necessary
to run the lines of soundings at very short intervals, while special developments were made
whenever necessary. The offshore soundings terminate in 106 to 109 fathoms. Lieut. Com-
mander Moore states however that Indians report the existence of a bank on which they
anchored while sealing off the mouth of Sitka Sound.

During the progress of the work current observations were made on ten days, and
observations for the heights of islands on six. Towards the latter part of the season a boat-
house with launch ways was built for the Cosmos on Japonski Island.

Closing work for the season the Patferson sailed from Sitka on September 1, for Taku
Inlet, where members of the boundary survey parties were taken aboard. Calling at Fort
Wrangell and Burroughs Bay the Patferson sailed southward in company with the Hassler,
after having taken aboard the boundary survey parties of Messrs. Ogden, Tittmann and
McGrath, which had assembled at the former place, and at the latter Mr. Dickins’s astro-
nomical party. )

Port Townsend was reached September 14, and San Francisco on the 18th of that month.
Reference to.the movements of the Patlerson in connection with the speed trials of the Olympia
will be found under the heading of Special Operations. The Patterson returned to San Fran-
cisco from Santa Barbara Channel and reached the navy-yard on December zo.

Early preparations were made to fit the vessel for the resumption of field work in
Alaska in the spring of 1894. In pursuance of instructions relating to this work the Patterson
sailed from San Francisco with Assistant Morse and Mr. Edmonds on board, and at Port
Townsend was joined by Assistants McGrath and Dickins. Other members of the boundary
survey parties had joined the Hass/er and the two ships sailed for the working ground on
the 28th of April. )

After landing Mr. Dickins’s party at Burrough Bay, Mr. Morse at Sitka, and Mr. McGrath
at Cape Manby, Yakutat Bay, the Patterson returned to Sitka, arriving there May =23.
Proceeding to Chatham Straits the regular survey was begun; an astronomical station and
a tidal gauge were established in Pavlof Harbor, another tide gauge for comparison was
built in Funter Bay, and all of the work was well under way by the end of the fiscal year,

The officers of the Patterson during the year were:

Lieut. Commander W. I. Moore, commanding; Lieut. A. P. Niblack, detached October zg,
1893; Lieut. Jas. H. Sears, joined March 31, 1894; Lieut. R. F. Lopez, joined January 15, 1894;
Ensign (Lieut.) Hugh Rodman; Ensign J. G. Doyle, detached February 2o, 18¢94; Ensign G.
Tarbox; Ensign W. B. Hoggatt, joined February 1, 1894; Passed Assistant Surgeon C. J.
Decker; Assistant Engineer H. G. Leopold.
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Statistics of the work are given as follows:
Season of 1893:

Number of angles measured ... ... .. iioiiiiiiciiicaaaann 4 g61

Number of soundings ... ... .o cciiiiaiccmiccaeiaaaaaaoa 7 18I

Miles of souUndings - ... oo ccacec e 747

Area covered, square miles . ... ..o oot i caaann 160
Season of 1894—May and June:

: Number of angles measured ... .. oo oi o 1 815
Number of soundings . ... oo ii. oot iiiieaiaeccen eeeeeao- 2 820
Miles of soundings ... ...l iiceeeaen 364
Area covered, square miles - ...l ..iii.i.... 160
Area square miles of triangulation. ... . .. . ... .. ... 516
Stations occupied for horizontal angle measures. ... ____.________.. 173
Latitude station occupied . ..o oo iiioeos X
Longitude station chronometric ... oo . i ooooo ool coociooo.. 1
Number of tide gauges established............ . 2

Transportation of boundary survey parties, of chronometers between astronomical stations and hydro-
graphic and fopographic developments.—In July, 1893, the Hassler under the command of Lieut.
Giles B. Harber, U. S. N., Assistant Coast and Geodetic Survey, was engaged in carrying
chronometers between Sitka, the base astronomical station and Burroughs Bay, Fort
Wrangell and Taku Inlet. While engaged in this work Lieutenant Harber searched for and
determined the position of a reef, the existence of which had been reported by Captain
Wallace of the Pacific Coast Company's steamer City of Topeka.

The reef, which is situated in Felice Straits between Duke and Annette Islands was
readily found, heavy growing kelp clearly marking portions of it. The least depth of water,
was found to be 2 fathoms near the western end of the reef. Lieutenant Harber suggests
that the reef be called «“ Wallace Reef.”

Another reef, which uncovers, at low water, was discovered in Kasaan Bay, to the north-
ward of Skowl Arm, and its position was determined.

During July and August four round trips were made between Sitka and the obser-
vatories above mentioned. On the first of these trips the Hassler transported Assistant
McGrath’s party from Taku Inlet to Wrangell and Assistant Ogden'’s on the second trip
during the same month.

On September 4 the Hassler in company with the Patterson started for Puget Sound, stop-
ping on the way at Port Simpson to haul the Fuca up the ways of the boathouse. Proceeding
to Tacoma the Hassler was moored there for the winter. In March the ship was prepared
for duty in Alaska. Sailing from Port Townsend on April 28, with some of the boundary
survey parties on board, the Hassler reached Pyramid Harbor, Lynn Canal, on May 12, and
on the 16th, sailed for Sitka, observations for time having been obtained at Pyramid Harbor.

During June the vessel made two round trips between Sitka and Pyramid Harbor, and
also went to Loring to carry Assistant Dickins and party from there to Pyramid Harbor.

In accordance with instructions, whenever the weather permitted topographic sketches
of salient features along the routes traversed by the Hassler were made, in order to supply
data for perfecting the charts.

The following officers served on the Hassler during the fiscal year:

Lieut. Giles B. Harber, commanding; Lieut. C. F. Emmerich, detached December 4, 1893;
Lieut. O, C. Almy, joined March 12, 1894; Ensign L. J. Clarke, detached March 1, 1894; Ensign
C. P. Eaton, detached January 13, 1894; Ensign W. S. Clarke; Ensign H. R. Benham, joined
March 3, 1894; Passed Assistant Surgeon C, H, Lowndes; Assistant Engineer W. C. Herbert.
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SPECIAL OPERATIONS.

Action taken by the Commissioner on the part of the United States conjointly with the Commissioner
of the Dominion of Canada to determine upon a method of marking more accurately the boundary line
between the two countrics in the waters of Passamagquoddy Bay—Under the second article of a con-
vention between the United States and Great Britain, concluded at Washington, July 22
1892, it was agreed that the Government of the United States and of her Britannic Majesty
in behalf of the Dominion of Canada, should with as little delay as possible, appoint two
commissioners, one to be named by each Government, to determine upon a method of more
accurately marking the boundary line between the two countries in the waters of Passama-
quoddy Bay in front of and adjacent to Eastport in the State of Maine, and to place buoys
or fix such other boundary marks as they may determine to be necessary.

On September 8, 1892, the Superintendent was appointed by the President as the com-
missioner on the part of the United States under that article of the convention and was
soon afterwards informed that Mr. W. F. King, chief astronomer of the department of the
interior of the Dominion of Canada had been appointed Canadian commissioner.

During July and August, 1893, the commissioners were in the field engaged in the survey
of the region for the determination of suitable range lines and similar investigations. An
examination of the existing conditions, especially as to currents and tides, convinced the
commissioners that it would be impossible to maintain buoys at all of the turning points
which might be agreed upon, and that nothing short of the establishment of shore ranges
indicating the direction of the boundary line, and also the location of its turning points
would be satisfactory. '

Prominent natural objects such as the edge of a steep bluff, or a large rock were used
as range marks when available, and also prominent artificial objects, such as church spires,
tall chimneys, or the gable of a house. At some points monuments were erected, consisting
of conical piles of boulders, no cementing material being used in their construction, but care
being taken to arrange the successive layers so as to insure stability. The dimensions of
these monuments depended on their location, and on the length of the line over which it
was intended they should serve as range marks.

By a trigonometrical connection with the Coast and Geodetic Survey triangulation, all
of the range marks were determined in geographical position; descriptions and topograph-
ical sketches were also made of them, defining the ranges which might be decided upon by
the commissioners.

The party of the Superintendent consisted of Assistant D. B, Wainwright, C. E. Menden-
hall, acting aid, and the men composing the crew of the steam launch.

Ten signals were erected, ten stations occupied, and twenty-seven geographical positions
determined.

A joint report of the results reached will be made in due time by the commissioners to
their respective Governments.

Astronomical observations for the wvariation of latitude—Observations at Rockville, Maryland.—
The observations which were being made at the close of the last fiscal year by Assistant
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Edwin Smith were continued by him in July. During that month Mr. Smith obtained ninety-
three observations on eleven pairs of stars on nine nights. The plan of resuming the obser-
vations in October and November was given up on account of the pressure of other official
duties, which would have prevented Mr. Smith from making them continuous for so long a
period as was deemed desirable,

Observations at San Francisco—For the purpose of verifying the obscure minimum pre-
dicted by Dr, Chandler’s formula, Assistant George Davidson voluntarily undertook, without
expense to the Survey, and in addition to his other official duties, to observe for latitude
during November and December. The stars used were the same as those observed by him
at the corresponding season in 18g1.

Observations for value of micrometer screw were made on eleven nights, and in these
observations he was aided by Mr. F. W. Edmonds and Mr. T. D. Davidson. Zenith telescope
No. 3, which had been reconstructed in 1892, was used.

After his return from Puget Sound in June, 1894, Assistant Davidson resumed the lati-
tude observations at Lafayette Park Station, continuing them until July 26, 1894. Though
the weather was adverse, observations were obtained on seventy-eight palrs and triplets of
stars.

Lhlysical hydrography.—Continuation of the survey of the oyster grounds of Virginia.— Assistant J. B.
Baylor has continued the work undertaken at the request of the State of Virginia, of sur-
veying the oyster grounds of that State,

He has filed in the archives of this office eighteen published oyster charts of Chesapeake
Bay and its tributaries, preparéd under his direction during the fiscal year ending June 3o.
The statistics for the fiscal year are embraced in the following summary:

Two hundred and fourteen triangulation stations were determined and marked.

One thousand five hundred and eighty-seven corners of oyster rocks were located and
their positions fixed by logarithmic computations.

Eighty-one thousand and thirteen acres of oyster ground were surveyed.

Mobile Bay and vicinity.—Survey of oyster grounds for the United States Commission of Fish and
Fisheries—Early in February Mr. Homer P. Ritter was detailed by request of the United
States Fish Commissioner, Col. Marshall McDonald, to make a survey of the oyster beds in
Mobile Bay, under the direction of the Commissioner. The special object of this survey was
to determine the positions, outlines, and characteristics of the oyster beds and of the areas
~ of the bottom suitable for the planting of oysters.

Mr. Ritter began field operations on February 7, and these were continued until March
24, when the party was disbanded.

On the date of Mr. Ritter's report the field notes were being plotted by Mr. W. F. Hill,
of the Fish Commission, under Mr. Ritter's direction, with a view to having the resilts in
such shape that a report and map embodying the results of the survey can be furnished after
Mr, Ritter’s return from Alaska, whither he was ordered in connection with the international
boundary survey of Alaska.

The statistics of Mr. Ritter’s field work are given as follows:

Number of soundings. .. . . e 3 023
Number of angles measured. __.__ . .. I 201
Number of densities and temperatures determmed ______ e e 158
Number of specimenscollected .. ... .. _ . ____ . ... _____. 30
Area examined (roughly), squaremiles ... ________ ... .. .. .. ... __.__ 300
Area examined (more minutely), square miles.____________ .. .. _...____.. 50
Tide gauge established .. .. .. .. .. .o I

Resurvey of the boundary line between the Uniled States and Mexico.—Assistant A. T. Mosman
continued his duties as a member of the International Boundary Commission between the
United States and Mexico during the whole of the fiscal year ending June 30, 1894.
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Mr. Mosman highly commends the services of Messrs. John F. Hayford and James Page,
who, after their duties under the Commission had been completed, were assigned to the
parties organized to continue the Alaska boundary survey.

Resurvey of that part of the boundary line between the States of California and Nevada which
extends from a point in Lake Takoe to the Colorado River~—The last annual report contains an
account of the work done in connection with this survey up to September 30, 1893. Asthere
stated, Assistant George Davidson had general direction of the work. He returned to San
Francisco on September g, but Assistants Sinclair and Fairfield continued the operations
until October 27. Having stored their outfit at Carson, they proceeded to the suboffice in
San Francisco, and duplicated the records and inked the topographical sheet.

The following statistics relate to work done in addition to the latitude and longitude
work:

Number of signals erected for triangulation. .___.________ .. ___________. 28
Number of stations occupied . .. .o 14
Number of angles measured. . . L. ...l 22§
Number of angle observations (repetitions)made..___ ... ... ._.___._. 2 8ot
Topography:
Number.of miles of shore line surveyed_ .. ... ... ____.._.._. 45
Number of miles of railroad and otherroads_._____.________._...___. I'1
Area surveyed on topographic sheet in square miles_-__.____.._.______ 42

Cooperation in the speed trial of the new U. S. cruiser Olympia.—At the request of the Navy
Department, the Patterson, Lieut. Commander W. I. Moore, U. 8. N, Assistant United States
Coast and Geodetic Survey, was detailed, October 12, to report to Captain Scotten, U, S. N.,
the senior officer of the board appointed for the speed trial of the cruiser Olympia, for duty in
connection with the board. On this duty the Patferson sailed from San Francisco on October
22, for Santa Barbara Channel.

The course, based on the coast triangulation, was the same as that established by this
Office for the U, S. S. San Francisco in Santa Barbara Channel, but with an eastern extension
of 3 miles, which was laid out by the Patterson. The steamer McArthur, Lieut. F. H. Crosby,
U.S. N.,commanding, was also detailed to take part in the trial which occurred on December
15, and was satisfactory.

Continuation of reconnaissance and general surveys in southeastern Alaska for the collection of data
and the preparation of maps intended to aid the United Staltes and Canadian Governments in the location
of the boundary line between Alaska and British Columbia—The provisions of the treaty of 1867
between the United States and Russia relating to the Alaska-British Columbia boundary
line were quoted in the last annual report, and in view of those provisions, instructions were
issued by the Superintendent at the outset of the season of 1893 to the several chiefs of the
Alaska Boundary parties directing them to collect all possible geographical information,
particularly as to the location of mountain peaks and the existence of a range of mountains
parallel to the coast, and in the event of finding such a range, to determine its general trend
and its distance from the coast, unless such distance should considerably exceed the ten
marine leagues specified in the treaty,

"Abstracts of progress to the close of the fiscal year 1893, as derived from the reports of
the chiefs of the field parties were given in the last annual report.

The reports of field operations to the close of the season in that year are now available
and are here summarized ; also the reports of progress to June 3o, 1894, submitted by the
officers assigned to duty in that year on the Alaska Boundary Survey.

Surveys on the Unuk and Stikine rivers—On July 1, 1893, the party in charge of Assistant
E. F. Dickins had reached a paint on the Unuk River about 24 miles above its mouth. Mr.
Dickins had been assigned to duty in cooperation with one of the Canadian parties engaged
in making a preliminary survey for the location of the Alaska-British Columbia boundary.



56 UNITED STATES COAST AND GEODETIC SURVEY.

) The current of the river in several of the reaches through which the party had to drag
their loaded canoes was very swift and full of whirlpools. On July 1, a timber jam was
encountered around which the first canoe, loaded with provisions, was guided safely, but the
second one, loaded with camp outfit, clothes, blankets, etc., took a sudden sheer, capsized,
and filled and swept down stream immediately. The outfit was partially recovered after
two days’ search, but not withiout great discomfort to the chief of the party, who lost a canvas
bag containing all of his clothing except what he had on at the time of the accident.

By the 8th of July the reconnaissance had been carried to the mouth of the second
canyon, 27 miles above the observatory on Burroughs Bay at the entrance to the river, and
here the party was detained by high water, the canyon being so filled with a raging torrent
that it was not safe to enter it.

On the next day Mr. St. Cyr, the Canadian surveyor, decided to abandon the river work
for the season, and with several of his party to ascend the mountains to the wetsward to
obtain photographic views of the surrounding country. Mr. Dickins accordingly started
down the river and joined Mr. Edmonds, the astronomer of .his party, whom he had left in
charge of the astronomical station on Burroughs Bay.

Remaining there a week he reoccupied and checked his observations at the stations of
the triangulation, and during this time Mr. Edmonds obtained his first night of observations
for latitude. Continuous cloudy and rainy weather had prevented him from getting more
than a number of broken time sets. He had, however, been able to complete his magnetic
observations.

On July 22, the steamer Hassler arrived, and after chronometer comparisons had been
obtained Mr. Dickins went aboard and was landed at Fort Wrangell next day. Here he
found Assistant Ogden with his party, and after consultation with him it was agreed that as
soon as suitable boats for transportation of party and outfit could be procured, they would
proceed to the Stikine River and work from the mouth up, Mr. Ogden making the triangu-
lation while Mr. Dickins did the topography. They would thus cooperate with Assistant
Tittmann who had advanced the survey of the upper reaches of the river.

On August 1, Messrs. Dickins and Ogden took a canoe and three men and went up the
Stikine to consult with Messrs, Tittmann and McGrath in regard to the work, and satisfac-
tory arrangements having been made, they began the triangulation and topography on
August 5, and by the 18th of the month had completed both fr -om the mouth of the river to
a junction with the work of Mr. M¢Grath near the Popoff Glacier.

Mr. Dickins having ascertained that there was no possible way of returning to his party
at Burroughs Bay, accepted the offer of passage to Sitka on the steamer Hassler which had
arrived August 20 en route for that port. After reaching Sitka, he took up his quarters
aboard the steamer Patterson, and left that port in her September 1, homeward bound, taking
Mr. Edmonds on board from his astronomical station at Burroughs Bay.

Mr. Dickins acknowledges the faithful and efficient service rendered by Mr. Edmonds as
astronomerin his party. He completed all of the observations for time, latitude, and the mag-
netic elements without assistance.. To the commanding and wardroom officers of the steamers
Patterson and Hassler Mr. Dickins expresses his appreciation for kindly and courteous
treatment, notwithstanding many inconveniences due to the crowded condition of the ships.

The statistics of the season of 1893 are as follows:

Alaska Boundary reconnaissance: :

Number of triangulation stations occupied. ... ..o -coiemiiai, 9
Number of traverse stations occupied.... .. ... .oeoo oL 79
Number of miles of traverse linerun ___._. _ ....o... ... ............ 27
Area of topography sketched in square statute xmles (approx.) .. ...... 200
Number of pairs of stars observed for latitude .. - ... ... .. ____._.___. 42
Average number of observationsonapair... .. .. .. ... .. . ... .. 46
Number of stations occupied for azimuth._ ... ... ... __ ... __.... 2

Number of magnetic stations (declination, dip, and #ntensity)....._... 1
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Alaska boundary work.—Chronometric exchanges of time comparisons for longitude between Sitka
observatory and the astronomical stations on the Taku, Stikine, and Unuk rivers, in 1893 — Self-register-
ing tidal station established at Sitha—Assistant Fremont Morse has reported the completion of
the work assigned to him in the spring of 1893, in connection with the chronometric deter-
mination of the longitudes of the astronomical stations of the Alaska Boundary parties on
the Taku, Stikine, and Unuk rivers.

As during the preceding season, the chronometers to be carried back and forth were
placed aboard the steamer Huassler, and in 1893 Mr. H. C. Lord was directed to report to
Mr. Morse and to take charge of the chronometers aboard the Hassler, making the usual
daily intercomparisons, and comparing the ship’'s chronometers with those of each station
on arrival.

The first observations for time at the Sitka observatory were obtained by Mr. Morse on
May 16, and from that date to the end of the field season on August 3r, observations were
made on every clear night. In all twenty-eight nights observations were obtained.

The Hassler started on her first chronometer trip on May 18, and made seven round trips
during the season. Comparisons were made with all three astronomical stations at each
trip, except that on the seventh trip, owing to head gales and a short coal supply, the steamer
did not stop at Burroughs Bay (Unuk River Station).

On one of the trips, Mr. Lord exchanged places with Mr. Putnam, the observer at Fort
Wrangell. Mr. Morse mentions with commendation the careful and conscientious manner
in which Mr. Lord discharged his duties. He took special pains to fit up a temperature box
in which to keep the chronometers, and so placed it as to avoid to a.great extent the jar-
ring of the engine when the steamer was under way.

On August 15, 16, and 17 Mr. Morse made a series of magnetic observations at the Parade
Ground Station. The resulting declination was 29° 34’ E. of N, agreeing closely with that
found the season before.

The Stierle self-registering tide-gauge record, referred to in the last annual report, was
kept up at Sitka, beginning with June 27, 1893, until the close of the season. But few breaks
occurred, and those were due to a defect in the construction of the instrument. When Mr.
Morse left Sitka, he placed the gauge in charge of Mr. Edward de Groff, who has since been
acting as tide observer.

He expresses his obligation to Mr. N. R. Peckinpaugh, clerk of the United States Dis-
trict Court at Sitka, for his kindness in placing at his disposal a room for office work.

Triangulation, topographic reconnaissance, and determination of latitude, longitude, and azimuth for
the survey of the Stikine River—At the beginning of the fiscal year the party of Assistant O.
H. Tittmann had made good progress in the several classes of field work incident to the
survey of the Stikine River, southeast Alaska. As stated in the last annual report, Mr.
Tittmann had organized his party and gone into camp near the mouth of the Stikine on
May 9, and had been joined at that date by Mr. H, H. Robertson, Dominion Land Surveyor,
representing the Canadian Commissioner, Hon. W. F. King. Assistant J. F. Pratt, who had
“been assigned to duty in Mr, Tittmann'’s party was directed by him to cooperate with Mr. J.
Gibbons, Dominion Land Surveyor, working on the north side of the river, while Sub-
Assistant J. A. Flemer was instructed to join the Canadian party under Mr. C. A. Talbot,
Dominion Land Surveyor, whose work was on the south side of the river.

The charge of the astronomical station at Fort Wrangell on Etolin Harbor, Wrangell
Island, about 8 miles south of the mouth of the Stikine, was assigned to Sub-Assistant
G. R. Putnam.

Mr. Tittmann has accompanied his report of the season’s work by carefully executed
diagrams of the triangulation from Fort Wrangell to Hunter’s Post, on Rothesay Point,
which was the initial point of the Canadian survey of the Stikine, made in 1876, and from
the Great Bend of the Stikine to the reference post which he established to mark the dis-
tance of 10 marine leagues from this point. This reference post is about §'4 kilometres
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from the lower mouth of the Porcupine, and about 23 kilometres above the waterfall of a
small stream, which, coming out of a deep valley, falls into the Stikine.

In the course of the triangulation, base lines were measured at frequent intervals with a
so-metre steel tape, and azimuths were determined by observations on the sun at six stations
between the Great Bend of the river and the mouth of the Porcupine. A junction was
effected at the Great Bend with Mr. McGrath’s triangulation, and a very satisfactory agree-
ment found in azimuth as well as in distance. As soon as this junction had been effected,
Mr. Tittmann returned to the upper part of the river and extended the triangulation from
the mouth of the Porcupine to the point at which the reference post was established. He
observes that the distance of 10 marine leagues is reckoned at right angles from a line
passing through Hunter's Post and which, for the purposes of this calculation, was assumed
to be parallel to the general direction of the coast line. The triangulation extended along
the main channel of the river, and the triangle sides were necessarily very short, being on
an average about goo metres in length. During a large part of the time the mountain tops
were shrouded in clouds, but all of the principal ones, visible from the river, were
determined in position as well as altitude by their azimuths and zenith distances observed
from various stations of the triangulation.

The topography was plotted and drawn by Mr. A. L. Baldwin, temporary aid, whose
efficiency and energy in the performance of these and other duties assigned to him are
heartily commended by his chief.

Several of the mountains determined fall outside of the limits of the topographical
sleet, notably Kates.Needles, the highest one observed, which is 3 034 metres (9954 ft.)
in height, and Pinnacle, 2 544 metres (8 345 ft.).

The principal topographic feature of the river between the Great Bend and the Ten
League Post is the Great Glacier, which passes through a mountain gorge about 18 kilo-
metres wide and then spreads out into a fan-shaped front over 6 kilometres in extent.
Opposite to it, at the foot of a mountain, were found the Warm Springs, recorded by earlier
explorers.

v Mr. Tittmann observes that the views obtained of the Great Glacier make it certain that

it extends at least 15 kilometres (about ¢-3 miles) to the westward of its river front.
Farther up the river, the glacier known as Dirt Glacier comes down, of which no survey
could be made for lack of time. This appeared to be connected with the glaciers lying on
the flanks of the mountains, whose serrated outline reaches its crest at the summit of Kates
Needles, and the_eastern face of which appears like a huge amphitheater when seen from
the vicinity of Ten League Post.

With regard to the group of mountains to the westward of the Stikine, of which Kates
Needles appears to be the highest, Mr. Tittmann observes that it overtops the mountains
between it and the coast, and the same remark holds good of Big Mountain and Pinnacle to
the eastward of the river. Whether the mountains still farther inland are higher than
those mentioned he is unable to say, but is of the opinion that if this mountain region is to
be regarded in a broad sense, as a range, its crest does not lie oceanward from these peaks. .

On August 22, his party having completed its labors on the river, camp was struck and
a start made down the stream with the intention of assisting, if necessary, Messrs. Ogden
and McGrath, who had been surveying the lower reaches of the river. Finding that Mr.
McGrath had about finished his work, and that Mr. Ogden had already gone to Wrangell,
Mr. Tittmann went there also, and completed the connection between his own triangulation
and that which had been made by the hydrographic parties near Fort Wrangell in preceding
years.

To Mr. Tittmann’s report is appended the one submitted to him by Mr. Flemer, who
accompanied the Canadian party of Mr. Talbot on the south side of the Stikine. He made
many ascents of mountain peaks with the Canadians; observed horizontal and vertical
angles for determining their positions; referred them to panoramic views, and made sketches
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of the surrounding terrene by means of a small plane table and ruler with “pin” sights,
representing the topography in horizontal projection.

Distances were estimated, and their true values will be found by combining these
oriented sketches, after their stations have been plotted according to position and scale.
All of Mr. Flemer's stations, as well as those occupied jointly with the Canadian party,
were connected with Mr. Tittmann'’s triangulation of the mouth of the Stikine.

Mr. Flemer made a special study of the methods of photo-topography which had been
brought to a high degree of development by the dominion land surveyors under the direc-
tion of the Surveyor-General, Capt. E. Deville, Hon. W. F. King, Canadian Boundary
Commissioner, and Mr. O. J. Klotz, of the Dominion Topographical Survey, and he has
accompanied his report by a full description of these methods and of the apparatus employed,
with drawings and explanations. ¥

With regard to.the statistics of work of the season, he reports that fifteen mountain peaks
were climbed by himself (sixteen by Mr. Talbot); signals were built on all of them, and some
peaks were ascended two or three times. Thirteen elevated stations were occupied with a
surveyor’s transit, and one with an azimuth compass; sixteen shore stations were occupied.
About ninety plates were exposed from twenty camera stations, controlling an area of over
400 square miles. There were but twenty-four days during the season when the weather
was favorable enough for work to be done; fifteen days were occupied in traveling and
transportation, and there were fifty-seven days of bad weather.

Mr. Flemer has appended to his report a progress sketch of his topographic recon-
naissance, .

The report of Sub-Assistant Putnam, submitted to Mr. Tittmann, presents a carefully
prepared and comprehensive statement of the several branches of field work assigned to
his charge, with summaries of his results for chronometric longitudes, Fort Wrangell Station,
east of Sitka; for time and latitude as determined with a meridian telescope; of trigono-
metrical work for the connection of the astronomical and magnetic stations, and of results
for the values of the magnetic declination, dip, and intensity.

In addition to making the astronomical and magnetic observations, Mr. Tittmann reports
that Mr. Putnam rendered most valuable aid to his party up the river by supplying stores,
directing the construction and purchase of suitable boats, and in other ways attending to
such wants as arose from time to time. He assisted in the needful computations, made
observations of horizontal angles, and searched for some of the old triangulation points
which had been marked by the hydrographic parties.

The several stations which he connected with the triangulation were the astronomical
station of Assistant Davidson, occupied in 186g; the pendulum station occupied in 1891 by
the Superintendent, and the magnetic station of Lieutenant Nichols, 1881,

For the chronometric determination of longitudeshe obtained sidereal time observations
on forty-seven nights, between May 12 and September 2, and secured in all one hundred and
seven comparisons of chronometers, corresponding to twelve trips of the steamer Hassler.

During a visit to Sitka, he made observations with Mr. Morse for personal equation, and
similar observations with Mr. Lord, who was temporarily in charge of the Fort Wrangell
observatory. :

Mr. Tittmann acknowledges the obligations of the Survey to Judge Kelly, United States -
Commissioner, who kindly placed two office rooms at his disposal; also to the United States
Marshal, Mr. Thomas, who furnished storage rooms for the boats left at Fort Wrangell on
the departure of the party homeward bound.

*8ce also Appendix No. 3, Report for 1893, Part II, on Photo-topography as practiced in Italy and in the Dominion of Canada ; an elaborate paper
on this subjoct prepared by Mr, Flemer.
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The statistics of the season, in tabular form, are as follows:

ALASKA-BRITISH COLUMBIA BOUNDARY SURVEY—STATISTICS OF FIELD WORK—STIKINE RIVER.

O. H. TITTMANN, ASSISTANT AND CHIEF OF PARTY.

Number of stations occupied at which horizontal angles were observed... 200
Number of base lines (subsidiary) measured..._..__.. s 13
Total length of base lines in metres. .. ..o . o . o i oo 7 381
Number of stations from which vertical angles were measured....... ... 36
Mountains determined in geographical position - ____.._ ... __ ... _.__.... 53
Number of square miles of detailed topography .._____ ... .. ... .._...- 160
Number of miles of shore line of main river surveyed . ... _.._....... 66
Number of miles of shore line of sloughs surveyed _..................... 14
Number of geographical positions computed ___ . ____ ... _____. 194
Number of solar azimuths observed. .. ... . .. ... __.... "6

J. A, FLEMER, ASSISTANT.

Area of topographic reconnaissance insquaremiles._.....__.._.__..__.._ 400
Number of peaks occupied successfully ... ... ... 14
Number of shore stations._ ... . e 16

G. R. PUTNAN, SUB-ASSISTANT.

Latitude:
Number of pairs of stars observed ... .. ._............. e e 34
Number of observations _. .. ... ... . . ecmcemaaiaao. g1
Number of nights oo ... e e 5
Chronometric longitude:
Number of nights on which time was obtained ... ______._.._.___. 47
Number of days of observation of solar transits ..._..__........ .. - 15
Number of times of comparison with ship’s chronometers ____.__.._. 14
Number of nights on which azimuths were determined by micrometric
TMICASUTES - oo oo oo eem cmem o mmmm o m e e e e e meime e 2
Number of nights on which personal equation was observed . ..__ ... 3
Number of days on which magnetic elements were observed. .. .. . 3

Field operations were closed for the season early in September, 1893, and the officers of
the party reported later in Washington, D. C.

Surveys on Holkham Bay and at the head of Port Houghton.—The progress of that part of the
Alaska-British Columbia boundary survey which involved field operations on Holkham Bay
and at the head of Port Houghton has been fully reported from the beginning of the season,
early in May, 1893, to its close in September by Mr. Homer P. Ritter, expert observer, who
had been assigned to duty as topographer to accompany a Canadian party.

An abstract of progress up to June 3o, derived from Mr. Ritter's preliminary report, has
already been published. On the 1st of July he was in camp on the south shore of Endicott
Arm, the southeastern extension of Holkham Bay, the camp having been located opposite
the narrow inlet called Fords Terror.

Ascents of the several mountain peaks in the vicinity were made whenever the condi-
tions were favorable for securing topographic sketches, measurements of horizontal angles,
or views with the camera, but the weather during July was no better than it had been during
June, observations being possible on but three days during the month. On July 8, Peak No.
3 was finally occupied, eight ascensions having been made, and photographs, angles, and
sketches obtained. After the occupation of an auxiliary station, Camera No. 1, on the west
side of Fords Terror, camp was moved to the head of Endicott Arm. On the night of July
20, the weather having cleared up and remained clear during one day, observations were
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obtained in the vicinity of this camp. The chief of the Canadian party having decided to
reoccupy Peak Station No. 1, camp was moved back to Sandford Cove, near the entrance of
Endicott Arm, but no observations could be secured until August 5, when the clouds and fog
partially cleared away for a few hours.

Next day the camp equipage was loaded on a sailboat, and a start made for the head of
Port Houghton, distant by water 54 miles. The party had to row most of the distance on
account of head winds, and to lie by at night because of thick weather.

On August 11, camp was pitched at the head of Port Houghton, and on the 19th and zoth
two days’ observations were obtained. Nothing could be done during the remainder of the
month, and after waiting until the 31st for some favorable change in the weather, the party
embarked September 2 on board the Canadian steamer T/istle, and arrived at Wrangell the
next day. Mr. Ritter then took passage on the Hassler for Port Townsend, proceedingthence
to Washington, D. C.

For July and August, 1893, he reports the following statistics:

Number of stations occupied from which angles and sketches were taken_._.. 6

Number of days on which observations were made....._ . .. _ .. _._._.___- 7

Number of days on which work could not be done on account of rain, fog, or
clouds L e 54

Surveys on the Taku and Slikine rivers in connection with the location of the Alaska—British
Columbia boundary line—The advance toward completion of the survey of the Taku River on
July 1, 1893, by the party in charge of Assistant Herbert G. Ogden was stated in the last
annual report,

With regard to the triangulation of the river, Mr. Ogden observes that it may be divided
into two sections: first, from the base line measured by Assistant McGrath at the mouth of
the river to the check base at Kluchman Canyon, 15 miles higher up, and second, from
Kluchman Canyon to the check base at the head of the triangulation, 7 miles distant.
In the lower section, some lines were obtained of 3 or 4 miles in length; in the upper
section the lines were all shorter, rarely exceeding a mile, so that for signals strips an inch
square cut from boards were resorted to. An independent direction line was carried
through the whole work, and checks upon the azimuth were also obtained by pointingson a
mountain peak that afforded a definite object, and by measurement of an azimuth on the
sun at one of the upper stations of the triangulation.

The check base at Kluchman Canyon was 430 metres long and agreed within r1-5 500 with
the side computed from Mr. McGrath’s base. At the head of the river the base was 400
metres in length and agreed within 1-10 ooo part with the side computed from the Kluchman
base.

A topographic sketch was made of the river on a scale of 1-40 coo, embracing the shore
line and mountain features that were visible from the river banks. The river bottom is
generally about 3 miles in width, and from it the mountains rise abruptly, broken only
by lateral valleys through which small streams flow into the river, except in case of the
glaciers shown upon the sketch.

On the west bank of the river, about 8 miles above the mouth, two large glaciers
making down from the interior, join just as they debouch into the valley. Mr. Ogden states
that he has been unable to learn that any name has been given to this field of ice, and he
suggests “Twin Glaciers” as an appropriate one. Farther up the river on the left bank,
Wright Glacier, named by Dr. W. C. Hayes of the Geological Survey, is shown for several
miles back from the valley.

Near the mouth of the river the mountain peaks were 'found to be from 3 coo to 4 coo
feet high, and still higher as they are farther in the interior. The greatest elevation,
7 100 feet, shown on the sketch, is that of a peak just beyond the proposed location of the
boundary. The mountains are generally wooded to an elevation of about 2 ooo feet, and
upon those that exceeded 5 ooo feet snow rested during the entire summer.,
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The heights were determined with the alidade of the plane table. A number of these
were checked from one station with the vertical circle of the Casella.

Mr. Ogden observes that as the main object of the work was to locate a monument on
the banks of the river which should be 10 marine leagues distant from the continental coast
line, he did not feel at liberty to take the time that would have been required to ascend any
of the mountains with a view of sketching farther into the interior.

The banks of the river where the 1o-marine-league line crosses were fortunately found
to be reasonably stable, there being no indications that any washing of the banks from high
water had taken place for years. To mark the 1o-league limit, a small brick pier, a brick
and a half square, was erected, resting upon a concrete foundation about 3 feet under
ground, and showing about 2 feet above ground. This pier is probably not more than 100
or 200 metres beyond the boundary line. A second mark, consisting of a hewn log 18 inches
square and 5 feet long, was set up about 400 metres nearer the coast than the brick pier.
This log was also anchored with concrete, and it is believed that whatever line shall be
taken as the continental coast line, a distance of ro marine leaguc. will fall somewhere
between these marks.

On the gth of July, the triangulation of the river having been completed, Mr. Ogden
returned next day to the astronomical station which he had established in May at the head
of Taku Inlet. Mr. O, B. French, the observer in charge, had experienced much unfavorable
weather, but by constant watching for clear intervals, had succeeded in securing observations
in close connection with the exchanges of chronometer comparisons with the steamer Hassler.
He had also observed for latitude with a meridian telescope, and determined an azimuth for
the triangulation. As soon as the magnetic instruments were received, towards the end of
July, he observed on four days for the magnetic declination, dip, and intensity.

Having been delayed at Sitka by bad weather, it was not till July zo that the Hassler
appeared in the inlet, Next day she landed Mr., Ogden and his party at Wrangell, where he
was joined by Mr. Dickins, and made arrangements to cooperate with Mr. Tittmann in the
survey of the Stikine River by taking up the triangulation at the mouth where the last-
named officer had left off early in the season and proceeding up stream. By the 1gth of
August the work had been carried some 10 miles to a line of junction with the triangulation
of Mr. McGrath who was working down stream. During this period Mr. Dickins completed
a topographic sketch of the area covered by the triangulation. Running surveys through the
sloughs and part of the Back River, made by Mr: Ogden’s party, were subsequently transferred
to Mr. Dickins’s topographic sheet.

The triangulation was checked by two short base lines, independent of the base
measured by Mr. Tittmann, and by a junction on the line brought down by Mr. McGrath
from his base, the lengths derived from these check bases agreeing within 1-1o oooth part.

Upon the'completion of the work on the Stikine, Mr. Ogden returned to Wrangell with
his whole party before the end of August, and while awaiting the arrival of the Patterson
and the Hassler brought up his field notes as far as practicable and made the arrangements
needful for storing part of his equipment, and for the transportation of the remainder to San
Francisco. By September 3, upon the arrival of the steamers, all of the parties had congre-
gated at Wrangell, and next day moved aboard the ships and sailed south. On September
39, Mr, Ogden reported in person at Washington to the Superintendent.

He has accompanied his report with the detailed reports of Assistants Hodgkins and
Welker who had been assigned to duty in the Canadian parties in charge respectively of
Messrs. Ogilvie and MacArthur, Dominion Land Surveyors. He transmits also a detailed
report submitted to him by Mr. French of his astronomical and magnetic work.

Mr. Ogden observes that he can not speak too highly of the aptitude exhibited by Messrs.
Hodgkins and Welker in the prosecution of their arduous duties, and says that their results
have given an excellent conception of the intricacy of the mountain masses in the region
examined, and indicate that there is no well-defined mountain range such as was evidently
contemplated by the wording of the treaty.
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It gives him pleasure to report the agreeable association experienced with Mr. A.
Driscoll, Dominion Land Surveyor, who was attached to his party and who aided materially
in the advancement of the work. He gave this officer every opportunity to ascertain the
value of the work carried on by the Coast and Geodetic Survey, both on the Taku and

-the Stikine.

With regard to Mr. French he was greatly pleased by the interest which he manifested
in the work and his diligence in its execution. The results he obtained will, he believes,
more than justify the confidence placed in his ability. Mr. S. B. Tinsley, temporary aid,
served in Mr. Ogden’s immediate party, and proved to be a most acceptahle assistant.

From the report of Mr. Hodgkins, on detached duty with the party of Mr. William
Ogilvie, of the Dominijon land survey, to the north of Taku Inlet, the following extracts
have been made:

On Monday, May 15, the field work of the party was begun by the ascent of
the mountain which rises precipitously from the valley of Gold Creek, imme-
diately to the north of Juneau.

The day was clear, bright, and very warm; the temperature of the air at the
summit, at an elevation of 3 6oc feet above the sea, and just above a snow field
10 feet in thickness being 70° F. in the middle of the afternoon. In climbing
the steep mountain side, especially while struggling through the tangled thick-
ets and over the rough rocks of the first half of the ascent, the heat seemed of
tropical intensity, and all of the party suffered considerably in consequence.

Upon réaching the summit I obtained the barometric height, and made such
sketches as the time at my disposal would permit. The Canadians built a cairn
about 4 feet high to serve as a mark to observe upon.

During the remainder of the month of May the party was occupied with a
triangulation designed to determine the relative positions of the stations to be
occupied with the camera. A base line 2 652 feet long was measured on the
beach ‘on Douglas Island, opposite Juneau, and a scheme of triangles starting

" from this base was extended to several of the mountain peaks near that town.

The first photographs were taken on May 28 at Peak No. 1. Several days of bad
weather followed. On June 5 Peak No. 2, and on June 6 Peak No. 4 were
ascended, and the necessary observations were made at each point.

Peak No. 2 is on Gastineau Channel, a little east of Juneau; No. 4 is several
miles back of Juneau, at the head of Gold Creek, and sees both Gastineau Chan-
nel and Taku Inlet. The ascent was not especially dangerous, but there were
some very steep slopes, and for the last z coo feet the climb was through soft
SNOow.

Bad weather prevented work until June 9, when Peak No. 5, a little to the
northwest of No. 4, was ascended and a round of photographs taken.

Mr. Hodgkins goes on to state that on June 1z the party moved camp to a point on the
north side of Gastineau®Channel, a little east of the mouth of Sheep Creek, and about 4
miles from Juneau, and that they remained at this camp until June 30, waiting for clear
weather to ascend one or two mountains in the vicinity,and that finally Mr. Ogilvie decided
to move to the mouth of the Taku, in order to make a traverse of that stream if the weather
conditions were such as to prevent the ascent of peaks for photographic purposes. Both at
this camp and at the preceding, Mr. Hodgkins endeavored to do such independent work as
was possible with his very limited instrumental outfit.

Mr. Ogilvie arrived at Taku observatory on June 30, and camped with the
Coast Survey parties already there. As the weather turned warm and clear, no
attempt was made to survey the river, and on July 2 the party ascended Peak
No. 6, between the Windom and Taku glaciers.

The ascent was'somewhat difficult, and the heat of the day and the swarms
of insects encountered caused great annoyance. The summit was entirely
covered with deep snow, but even there we found many mosquitoes. On this
mountain we saw several mountain goats. From the summit I noticed a lake
in a valley between the Taku Glacier and the river and touching the side of the
glacier. On the 3d and 4th of July I visited and made a rough survey of this
small lake which I called “Lake Surprise.” The valley in which it lics was
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evidently occupied in comparatively recent time by the glacier, which must then
have discharged its ice into the river by this course, as well as into the inlet by
its main stream.

A number of small bergs were floating in this lake, which is 150 feet above
tide water, and which discharges a considerable brook.

On July 7, the party ascended the mountain on the east side of the inlet,
directly back of Taku Point, and called No. 7 by Mr. Ogilvie. On the next day
the party moved camp to a point on the east side of Taku Inlet, about 10 miles
below the mouth of the river. This new camp was in a little cove about 3
miles ENE. from Jaco Point, marked “Tent” on the hydrographic sheet. No
work was done on the gth, and on the 1oth bad weather set in again. We had a
greater rainfall at this camp than at any other period during the season.

July 21 being a fine day an ascent was made of Cooper Peak, on the west
side of the inlet, several miles below camp. This was No. 8 of the series. The
next day was stormy, and the bad weather lasted till August 5, on which day we
ascended Peak No. 7, lying back of our camp. It wasa hard climb. The first
2 ooo feet were densely wooded and the slope was unusually steep and slippery.
The upper slope was less troublesome, but as the summit was about 4 600 feet
above camp, the ascent was quite laborious.

On August 6, camp was moved to the old location at Sheep Creek, where
the party remained till August 18, during which time Mr. Ogilvie made a trav-
erse survey from his station opposite camp to Marmion Island, and took a
number of photographs at points near the sea level.

Between August 18, when camp was moved to a point on the mainland about 6 miles .
northwest of Juneau, and August 24, when Mr. Hodgkins went with the party to Juneau,
and finding the Hassler there, was authorized to take passage in her to Sitka to meet the
Patterson, two more mountain peaks were ascended; on onc of them the timber line was
much higher than usual, having an elevation of 2 500 feet,

Mr. Hodgkins has submitted also a supplementary report, which is of muth interest, as
it gives the impressions of a skillful and experienced topographer relative to the country
examined during the season, with special reference to the location of the international
boundary:

The work of the season covered about 599 square miles of territory,inclosed
within a nearly equilateral triangle.’

All of this region was full of mountains, but I could see no indication of a
dominating or nearly continuous range anywhere near the coast line.

The mountain peaks are from 3ooo to 5 ooo feet in height, with a general
tendency to greater elevation above the head of Taku Inlet.

The whole area is a network of short, steep ridges, generally lying approx-
imately at right angles to the nearest shore, and connected by short saddles-
nearly as high as the peaks. This formation seems to indicate that these ridges
and valleys are the results of local influences of erosion by inland waters,
Farther back from the shore, where ice and dry cold are the principal eroding
influences, the peaks project sharply from the envelope of snow and ice which
stretches downward on their flanks to form countless glaciers, large and small.

Far back in the country to the northward could be seen the peaks of lofty
mountains which lie about 25 miles to the northward of the mouth of the Taku
River. Whether these peaks are a part of the backbone of the mountain system
of this coast, or not, I am unable to say, but this at least is clear, that from
every mountain ascended by Mr. Ogilvie, higher mountains could be seen to the
northward. Nowhere did he attain the summit elevations of the system:.

Sub-Assistant Welker, who was a member of Mr. Ogden's party, was detailed to accom-
pany the Canadian topographic party in charge of Mr. J. J. MacArthur, Dominion Land
Surveyor, and was instructed to make such reconnaissance, based on angular measurements
and magnetic bearings, and checked by such astronomical observations, as might be found
practicable and will serve to form a just estimate of the value of the survey made by the
Canadian parties, and for the location of mountain peaks and ranges, if the latter should be
found to exist.
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Mr. Welker joined the Canadian party on May 11, at the entrance of Endicott Arm of
Holkham Bay and cooperated with them in their survey of the interior of the country
between Holkham Bay and the Taku River. For transportation of party and camp outfit,
there was one canoe about 15 feet long and one sailboat about 3o feet long and 7-foot beam.
The canoe alone was suitable for transportation from camp to the field work.

_ Mr. Welker observes that the shores are very steep and rocky, and landing places are
scarce, especially about Holkham Bay, where in numerous places rocky cliffs rise almost
perpendicularly from the water’s edge to the height of 3 ooo feet and over. The waterways
are deep, and the currents very swift. In the smaller streams, where navigation was only
possible with the canoe, tracking being necessary in many places, the currents run from s to
12 miles per hour., Almost the entire interior of the country is covered with glacier-bear-
ing mountains, which are from 2 ooo to 7 ooo feet high. The timber line varies from 1 ooo
to z 500 feet in elevation. .

The slopes of the mountains facing the waterways are covered with a dense growth of
spruce and cedar. The underbrush is very thick, and the surface of the ground for about
one-half the distance to the timber line is covered with a thick moss.

Upon the arrival of the party at Holkham Bay, the entire surface of the ground for some
distance below timber line was covered with snow from 3 to 2o feet deep.

The photographic method was used by the Canadian representatives in their explorations
of the country. This method involved the making of a rough triangulation having sides of
from 3 to 8 miles, and the taking of a set of photographs of the surrounding country from
each station with a leveled camera of a constant focal length. Observations were generally
made upon mountain peaks; no signals were erected, but occasionally a pile of rocks was
used as a distinguishing point. A 3-inch instrument was used for the triangulation and
the determination of heights. Negatives were taken upon glass plates to be developed later,
and from which photographs would be printed and enlarged. From these enlargements a
geometrical projection on a plane surface was eventually to be constructed by the usual
methods of photogrammetry.

The first ascent was made on May 24, 1893, and on this date the field work was begun.
The method was to follow the waterways with the sailboat and canoe, establishing rough
camps as near as possible to the base of certain mountains where peaks had been selected
for observation stations. The ascents would necessarily be made on foot, and were usually
very difficult on account of fallen timber and dense brush, deep snow, glaciers, and rocky
cliffs. During the season eighteen ascents of mountain peaks, ranging from 2 100 to 7 ooo
feet in height, were made, from all of which horizontal angles and photographs were taken.
Photographs were also taken from numerous prominent points on the main shore and on the
islands.

The course pursued was first a short distance up Endicott Arm, where the work of Mr.
MacArthur and Mr. Brabazon joined. Next the party went up Tracy Arm to within 6 miles
of the head. From this point to the base of the glaciers at the head was one mass of ice,
and it was impossible to go farther in that direction. The party next went up Snettisham
Bay and explored the mountains bordering the Whiting and Speel rivers for a distance of
about 30 nautical miles from the main shore. Stephens Passage and Taku were then followed
up as far as the head of the inlet, and observations and photographs were taken from a
number of peaks and triangulation points along the line.

One hundred and eighty negatives were taken, covering the country between Holkham
Bay and the Taku River for a distance of approximately 3o nautical miles from the main
shore line. When photographs have been printed from these, and the horizontal projections
have been made by the usual methods, it is supposed that a fair representation of the
country in regard to existing mountain ranges, their direction, heights, and, roughly, their
shape will be obtained.

8. Ex. 8—5
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Mr. Welker states that the condition of the weather during the season, which was
generally rainy or misty, prevented rapid progress of the survey. From the time of begin-
ning field operations May 24, to the time of closing, September 1, there were but twenty-two
working days, and many of these were unsatisfactory for good work. The time for observa-
tions at a station would range from fifteen minutes to two and one-half hours. One hour
at a station would be a fair average.

Mr. Welker’s time was mainly employed in obtaining data for the primary object of the
survey, the locating of prominent peaks, and the direction of mountain ranges. His instru-
ments were a 234-inch Casella theodolite, a small sketch board, and an aneroid barometer.
At each station he measured a round of angles upon prominent peaks. These peaks were
then located and their positions were plotted upon the published charts of the locality. From
these positions as a base the directions of the ranges and of the water courses were roughly
sketched. Enough data was secured in this way to show the general character of the topog-
raphy of the country, and to check the photographic survey made by the Canadians.

Although the results obtained show spurs of mountain ranges running in almost all
directions the entire country explored is really covered by one immense connected mountain
system, and the highest peaks, which are probably the backbone of the system, are from zo
to 3o miles farther inland than the inner limits of the country explored.

Mr. French, observer in charge of the Taku astronomical station, reports that every care
was taken to keep the chronometers at as uniform a temperature as possible. They were
compared regularly every morning, and, whenever an observation for time was obtained,
the temperature inside and outside of the chronometer box, and the reading of an aneroid
barometer was taken.

Comparisons were made with the chronometers transported by the steamer Hass/er on
seven different occasions; the following method being employed: First, the station hack was
compared with the two standard chronometers at the station by both the observer and the
recorder who was in charge of the chronometers on board the Hass/er; it was then taken on
board the steamer and compared in a similar manner with the steamer chronometers, and
finally brought back and recompared with the station standards as a check against the
possible tripping or dropping of a beat during the transportation to or from the ship.

Observations of latitude with a meridian telescope were begun May 25, but owing to
constantly recurring periods of cloudiness were not finished until July 7.

The azimuth of the mark used in the triangulation of Taku Inlet and River was deter-
mined upon two clear nights.

Mr. French acknowledges the cordial assistance which he received in the observatory
work at various times from Assistants Hodgkins and Welker, and from Mr. Tinsley,

For the season Mr. Ogden has reported statistics as follows:

ALASKA BOUNDARY WORK, H. G. OGDEN, ASSISTANT.

Base lines: Taku River. Stlkino River.  Total.
Secondary, length of, in metres .__._.___._.________. 846°1 975 1 8211
Number of days employed in base measurements ... 2 2 4

Triangulation:

Area of, in square statutemiles ______._.__________.. 68 34 102
Number of stations occupied for horizontal measures. 56 27 83
Number of stations occupied for vertical measures. 67 29 96
Latitude, longitude, and azimuth work:
Number of latitude stations occupied.______ ______________________. I
Number of pairs of stars observed for latitude .. ______.____.________ 33
Average number of observationsonapair __.___________ __._______._. 32
Longitude stations, chronometric, number of days on which compar- 7

isons were exchanged.
Number of stars observed for azimuth on two nights ___________. 2
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Topography:
Area surveyed in square statute miles (topographic sketch)......_._. 183
Length of shore line of rivers in statute miles_.__ __ ... _.____.____. 57

Topographic sheet of Taku River below the boundary (scale 140 o0o).

STATISTICS REPORTED BY W, C. HODGKINS, ASSISTANT.

Number of square miles of topography surveyed (approximate)..... 500

STATISTICS REPORTED BY P. A. WELKER, ASSISTANT.

Number of square miles of topography surveyed (approximate)..... 1 500
Number of stations occupied for horizontal angles ... .. ........_._. 18
Number of points located .. ... e iiiaaan. 26
Number of camera stations occupied.. . ... ... ... ... ..o.... 42
Number of photographic negatives obtained ... ______...... 180

Alaska boundary work—Completion of the surveys of Taku Inlet and of the Stikine River—The
progress of field operations on Taku Inlet by the Alaska Boundary party, in charge of Assist-
ant J. E. McGrath, to June 30, 1893, was stated in the last annual report. At that date the
survey of the inlet was practically complete. The first day of July was occupied in the
measurement of some additional vertical angles, and in making a survey of a newly discov-
ered lake, which had not hitherto been delineated on any of the Coast and Geodetic Survey
charts. This accomplished, preparations were made for the transfer of the party to the
Stikine River, and upon the arrival of the steamer Hassler, July 2, all of the camp outfit and
instruments were put on board, and on the evening of that day the steamer left for Wrangell.
Upon his arrival at Fort Wrangell next day, Mr. McGrath met there Mr. Tittmann, and con-
ferred with him as to the best method of reaching the locality on the Stikine where it was
deemed advisable that his party should take up the triangulation.

Finding that the dories belonging to his party would be almost useless in the rapid
waters of the Stikine, except for carrying freight down stream, Mr. McGrath ordered the
construction of bateaux, and learning that the most expeditious way of reaching his working
ground would be to take passage on the stern-wheeled steamboat which navigates the river,
he left in her on July 8, and next day landed in the vicinity of the point where his work was
to begin.

Mr. McGrath observes that the river was on a rise at this time, but he was assured by
the owner and by the captain of the steamboat, both of whom had had many years’ experience
on the Stikine, that the highest stage was almost reached, and that after it there would be
low water for the rest of the season. Events proved that this prophecy was a mistaken one,
and indicated that the stream is very erratic in its movements.

Unless the mountain peaks could be occupied, a low stage of water is a necessity for
rapid and economical work. Then the sand bars appear in every direction, and bare points
make out from all of the bends. On the bars camps can be established and bases measured;
signals can be erected on these bars and on the exposed points of the river bends, and since
the lines are short, the occupation of a station is a matter of but little time. If, however,the
river is high, all of these favorable conditions disappear; nothing is visible but the main
banks, which are covered with a dense growth of alders and cottonwood to the very edge;
lines of but a few hundred metres in length can be seen only at an expense of great labor
and time by cutting lanes through this growth, and as the banks are being incessantly
washed away, signals and cleared lines disappear (in some instances) in a few hours, and the
work must be done over and over again.

Mr. McGrath states that if the reports of his Indian informants, and of the traders and
prospectors who had lived for years on the river, were correct, the season of 1893 was a very
remarkable one. Flood after flood occurred, the rain might almost be described as a con-
tinuous one, and the cloudy sky and cloud-capped condition of the mountains seemed to be
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all but permanent. Between the gth of July and the 25th of August there were twenty-eight
rainy days, and only five days when for about half of the time the sun was visible,

He is of the opinion that this condition is not general for the entire river, but that it is
confined to the stretch between the coast and the Big Bend of the Stikine, because he was
informed by hunters and By the steamboat men that when they passed the Big Bend going
up strcam they found fine and clear weather, and that this lasted all through their stay on
the upper river, but that when they passed the bend going down they entered into a cloudy
and rainy belt. .

In connection with the triangulation, bases were measured near its beginning and its
close, and junctions made with the work of Assistants Tittmann and Ogden. (See abstracts
from the rcports of these officers under preceding headings.) Big Bend base, between
stations Monimia and Aurelia was measured July 19, and the final base before the close of
the work and near the Popoff Glacier on August 21,

The party then returned to Fort Wrangell and went into camp there, awaiting the advent
of the steamers which were to transport it to Puget Sound. On September 25, Mr. McGrath
disbanded his party at San Francisco, and next day left for Washington, D. C.

He makes cordial acknowledgment of the valuable and effective service rendered by
Sub-Assistant F. A. Young, who took the greatest interest in the advancement of the work,
and was always a hard working and zealous officer.

The following arc the statistics of field operations from July 1 to the close of the season:

Reconnaissance:
Area of, in square miles. . oo 63
Lines of intervisibility determined _. . ... . .. .o . ..... 85
Number of points selected for scheme ______ . o aoeiaaioaianns 35
Base lines:
Secondary, length of, in metres, No. 1, ._.._. Y e e e 495
Secondary, length of, in metres, No. 2, .. ... .. ... _._. M ere e meeeaan 600
Triangulation:
Area of, in square statute miles_ .. . .. ... ...._. 63
Number of signal poles erected. . ... . ... L. .__...... .39
Number of stations occupied for horizontal measures _...._ . ... ...__ 35
Number of stations occupied for vertical measures ___._. .. e 1
Number of geographical positions determined ... ... ... ... __..__. 35
Number of elevations determined trigonometrically ... . ._.......... 2

Azimuth work:
Number of azimuth stations. ... .. .. ool i ..

Number of days on which observations were made for azimuth _....___ 3
Topography:

Area surveyed in square statute miles ... .. ...l _ . ... _._..... 28

Length of shore line of rivers in statute miles .. .. .. .. . .. ...-.. 55

Resumption of the boundary survey between Alaska and British Columbia in the spring of 1894.—
The instructions issued for the continuation of the international boundary survey between
Alaska and British Columbia contemplated that the following parties should take the field:
Assistants Pratt and Flemer and Mr. Ritter were to conduct parties around the head of
Lynn Canal. They were to be joined by Assistant Dickins as soon as the latter had finished
the reconnaissance of the Unuk River which he had been directed to continue from the
point at which operations ceased last summer.

Assistant Morse was again to occupy the astronomical base station at Sitka for the
comparison of time by means of chronometers carried to and from Pyramid Harbor by the
steamer Hassler under'the command of Lieut. Giles B. Harber. Assistant J. E. McGrath wes
to take up the survey of the coast from Cape Manby toward Icy Cape and to perform some
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additional work at Lituya Bay. The Patferson, Lieut. Commander W.I. Moore, and the Hassler,
Lieut. Giles B. Harber, commanding, left Port Townsend on April 28, carrying the parties
to Alaska. The former ship landed Mr. Dickins's party at Burroughs Bay and Mr. McGrath's
near Cape Manby in Yakutat Bay. The other parties were carried by the Hassler to Pyramid
Harbor and Sitka. '

Astronomical and magnetic observations at Sitka.—On the resumption of the boundary surveys
in the spring of 1894, Mr. Morse was again ordcred to Sitka, as above stated, to occupy the
base astronomical station while the Hass/er carried chronometers between Sitka and the
Pyramid Harbor observatory. Mr. James Page had charge of the chronometers on board
the Hassler. Between May 12, the date of Mr. Morse's arrival at Sitka, and the end of
June, two round trips had been made. The time which would have been occupied in making
another was taken up in transferring Assistant Dickins and his party from Burroughs Bay
to Chilkat. During her trips back and forth the Hass/er stopped at Freshwater Bay where
Lieut. Commander Moore of the /Patterson had established an astronomical station in
connection with the survey of Chatham Strait, and made chronometer comparisons at that
station to determine its longitude.

The point at which, as previously stated, magnetic observations were made during
August of last year was again occupied by Mr, Morse, and the magnetic elements were
determined on May 22, 23, and 24.

Completion of the reconnaissance of the Unuk River.—Assistant E. F. Dickins was instructed to
continue the survey of the Unuk River from the point reached by him last season as far as
the 10-marine-league limit, Mr. S. B. Tinsley, temporary aid, was assigned to duty under
Mr. Dickins.

The Patterson, having Mr. Dickins's party on board, reached Burroughs Bay on the 7th of
May and landed them. For five days after landing a storm of snow, hail, and rain prevailed,
and when it ceased, on May 13, the start up the Unuk was made. The water in the river
was found low and the gravel bars and the banks were covered with snow and ice from 6
to 8 fect deep. By walking on top of the frozen snow and towing the canoes good prog-
ress was made and g miles were covered on the first day. On the 16th the first canyon was
passed in a few hours, while during the previous season the passage consumed two days;
on the evening of the r7th the mouth of the second canyon, where the Canadians had stopped
work the previous season, was reached. Up to this time the weather had been cold, but as
the temperature rose the snow became soft and difficult to walk upon and the river began to
rise. The second canyon, however, was successfully passed and by the 19th the gap between
the second and third canyon had been completed. The current in the third canyon was found
to be too swift to be entered with the boats and the traverse had to be run slong the top of
the cliffs. On account of the deep, soft snow and the heavy timber, progress became very
slow, but the goal was finally reached and the last station was referred to four large hemlock
trees suitably blazed and marked with copper tacks.

The rising of the river constrained Mr. Dickins to start down stream as soon as possible.
Messrs. Dickins and Tinsley and one man led the way in a small canoe, the others following.
In rounding a sharp curve the canoe struck a sunken log and capsized, throwing its occu-
pants into the icy water, but happily they were able to save themselves after a severe
struggle ; some instruments and baggage were lost. After resuming their journey and after
another accident, which resulted in the smashing of a boat and the loss of some of their
equipments, the party reached Burroughs Bay. Leaving this place in a whaleboat, the
party went to Loring where they remained until the AHass/er arrived and took them aboard
on June 7. At Sitka Mr. Dickins purchased supplies to take the place of those lost on the
Unuk and on June 16 his party was landed at Pyramid Harbor and went into camp and
began a topographical reconnaisance of Chilkat Inlet, connecting with Mr, Ritter's work.

Triangulation and topographic reconnaissance of Chitkat and Taiya inlets—To Assistant J. F.
Pratt was assigned the duty of making the survey of Chilkat and Taiya inlets to the
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ro-marine-league limit. Sub-Assistant F. A, Young; J. F. Hayford, aid; A. L. Baldwin, tem-
porary aid, and T. C. Taylor, recorder, were directed to report for duty to Assistant Pratt.

On May 14, materials and camp equipment were moved ashore from the Hassler, and the
building of the observatory was begun at a point about 1 mile south of Pyramid Harbor.
On the next day the party went ashore to live,and on that night good observations for time
were obtained by Mr. J. F. Hayford, aid, who made the astronomical observations at this
station throughout the season.

The triangulation was commenced in Chilkat Inlet on May 17, and carried from abreast
the Davidson Glacier up the Chilkat Inlet and River to a point about 314 miles above Klo-
quan, the Chilkat's upper village.

Five bases were measured with a steel tape, and the du‘ecuon of the network of triangles
was controlled by a series of long azimuth lines. The solar eclipse astronomical station of
1869 at Kloquan was found in perfect condition, and was connected with the triangulation.
A topographic sheet, scale 1-40 ooo, covering about 130 square miles in the vicinity of the 1c-
marine-league limit was also completed.

Magnetic observations for declination were made at Kloquan with a compass decli-
nometer, and at the astronomical observatory with the filar declinometer and dip circle. At
the astronomical observatory observations for time, latitude, and azimuth were made and
chronometric comparisons for difference of time from Sitka werc obtained on cach return of
the Hassler.

Topographic reconnaissance 1o the northward and castward of Taiya Inlet and River.—The map-
ping of this region was assigned to Assistant J. A. Flemer, who went into camp at the mouth
of the Khatsehin Valley on the east side of Chilkoot Inlet on May 19, with the two men who
constituted his party. Having measured a base for the plane-table triangulation he made
several attempts to run a traverse line up the Khatsehin Valley, but owing to the snow, the
swollen condition of the river, and the swift current it was found impossible to advance up
the valley at that season of the year. During this time a plane-table triangulation was car-
ried up the Chilkoot Inlet to the mouth of Taiya Inlet. Owing to his small force of men
Mr, Flemer was compelled to use a small Peterborough canoe and as the water of Chilkoot
Inlet was often very rough, the use of the canoe was attended with difficulties and dangers.

Before the end of June Mr. Flemer obtained topographic photographs from Mount Ripin-
sky, which is 4 300 feet high, and had completed a topographic sheet on a scale of 1-80 ooo:

Topographic reconnaissance to the northward and westward of the Chilkat Inlet and River —Mr.
Homer P. Ritter, who during the previous season was engaged in the vicinity of Holkham
Bay, was directed to carry on a topographic reconnaissance to the northward and westward
of the Chilkat Inlet and River. He landed at Pyramid Harbor on the 15th of May and began
the work assigned to him on the following day at Pyramid Harbor, going up Chilkat Iniet
and River and taking in the topography to the eastward and westward and making side
excursions when practicable. By the end of June satisfactory progress had been made.

Survey from the south end of Malaspina Base fo the delta of the Yahtse River—The survey of
this locality was intrusted to Assistant J. E. McfGrath; when his party was landed on the
beach at Yakutat Bay on May 22, he found a condition of affairs which ordinarily can only
be paralleled in midwinter.

The whole country was buried under a heavy covering of snow with the exception of a
narrow strip of beach extending from ordinary low-water to ordinary high-water mark.
Camp was pitched about one-third of amile from the Osar River on a narrow ridge, which
on account of its exposed position was less deeply covered with snow than the surrounding
country. The Osar was still frozen hard and fast except where it discharged into the bay.
Fuel was procured from a spruce forest close at hand. When the party returned to this
spot later in the season it was found that the stumps of trees which had been cut off at the
snow line were from 6 to 12 feet high, showing the depth of the snow which prevailed when
Assistant McGrath landed.
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As soon as the condition of the beach allowed it a reconnaissance was made of the shore
to within about a mile and ahalf of the Sitkagi Bluffs, to ascertain what preparations would
be necessary for a further advance to the westward, It was found that rapid progress could
not be hoped for until the snow should begin to disappear, as in many places driftwood was
the only available source of fuel supply and it was hidden under the snow.

The beach was found well adapted for accurate measurements, being flat and giving long
stretches for each section. The work progressed as rapidly as the bad weather would
permit, and by June 13 the Sitkagi Bluffs had been reached. From this point men were
sent back to bring up provisions in the large boat outside, and this was safely accomplished
just before the surf began to get bad. After measuring about 3 miles westward from
the camp at the bluffs and as soon as the sea moderated, camp was moved by boat around
the bluffs while Mr. McGrath and Dr. Edmonds and two men carried the instruments and
records around by land. The first trip of the boat was safely made; in landing the second
time, however, the boat was capsized by a heavy breaker and all hands were buried under it,
but it was righted by a second wave and all the men reached the shore and saved the boat.
They then took many risks to save the provisions and other property and succeeded so well
that the actual loss was trifling. On June 20, the measurement around the bluffs was
completed and on the 27th work was begun on the base line. On the 21st of June the first
band of Indiansarrived on their annual sea-otter hunt, but for over a week they were unable
to proceed on account of the surf and of bad weather.

Mr. McGrath was ready to observe Mount St. Elias from the ends of his base by June 27,
and although the mountain was watched from 4 a.m. until late at night, the clouds which
hung around its summit prevented observations until July g; on that and the following day
angles involving the mountain were measured many times by repetition. In the mean-
time, as the party was running short of provisions and was living largely on seal meat, Mr.
- McGrath dispatched the boat to Yakutat for supplies and with orders to get one of the
largest sized Hydah canoes to bring provisions and to carry the party back to camp near the
Osar. Itwas arranged that the Indian boat should start from Yakutat after Mount St. Elias
had been visible for two days. The mountain was seen from Yakutat on the afternoon of
July 8, and allday on the gth while to Mr. McGrath, who was so much nearer to it, it did not
become visible until 8 o’clock on the evening of July 9. Acting on the agreement the Indian
canoe reached Mr. McGrath on the morning of July ro.

Embarking in the canoe with his men he reached the camp on the Osar on the 1:th at
3 o'clock in the morning. While running the traverse line all the notable topographic
features were cut in and sketched, and a satisfactory delineation of the coast between Cape
Manby and Icy Cape was obtained.

- Automatic Hde gauge at Honolulu, Hawaiian Islands.—Through the courtesy of the
Hawaiian Government Survey this Office was furnished with their automatic tide-gauge
record at Honoluly, for the year, making a continuous record since 18¢1. Mr. Curtis J. Lyons
has been in chargc of the gauge.

ABSTRACTS OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE OF THE OFFICE,
THE HYDROGRAPHIC INSPECTOR, THE DISBURSING AGENT, THE ASSISTANT IN
CHARGE OF STATE SURVEYS, AND THE ASSISTANT IN CHARGE OF THE OFFICE OF
STANDARD WEIGHTS AND MEASURES.

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

The annual report of Mr. B. A, Colonna, Assistant in charge of the Office, transmitting
the reports of the chiefs of the several divisions of the Office is given in full as Office Report

No. 1.
During the absence of the Superintendent on other official duties, Mr. Colonna performed

those of acting Superintendent.
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He refers to the death of Assistant Spencer F. McCorkle, who had been in charge of the
Engraving Division from July until October, and who died March zo, 1894; to the death on
September 22, 1893, of Mr. John G. Thompson, engraver, the loss of whose skill in his art
will be greatly felt by the Survey; and to that of Mr. Robert T. Basset, an old and trusted
employee of the Survey, who died in February, 1894. .

The Computing Division has, as heretofore, remained under the charge of Asgsistant
Chas. A. Schott. The duties performed by the personnel of this division are given in full in
his report. Special mention is made of the discussion of the results of observations made at
San Francisco for determining the variation of latitude, and of the results of chronometric
longitude determinations between Tacoma and Sitka, Sitka and Yakutat, and Sitka and
Taku, Fort Wrangell and Burroughs Bay. In addition to his other duties, Mr. Schott con-
tinued to serve as examiner for the United States Civil Service Commission.

The report of the Tidal Division is submitted by Mr. L. P. Shidy, acting chief; Assistant
G. A. Fairfield, who had been in charge, having been transferred to take charge of the
Engraving Division on June 8.

In the tide tables prepared for 1895, important changes were made, particularly in the
volume for the west coast. Full predictions were made for the first time for Honolulu and
Panama, and the tides are given for the most important ports on the west coast of South
America, in eastern Asia, Australia, and the islands of the Pacific Ocean.

The data given in our tide tables now relate to about half the seacoasts of the world, and
it is contemplated to extend the predictions to all the principal commercial ports. With a
view to enlarging their usefulness in this direction the honorable Secretary of State, at the
request of the Department, addressed a circular letter to the diplomatic and consular agents
of the United States, asking them to procure from the foreign governments to which they
were accredited, replies to certain questions relating to tidal data, and much valuable infor-
mation was obtained in response.

The progress of the reductions of accumulated tidal records is described, and attention
is called to the necessity for alarger working force in the Tidal Division.

Assistant W. H. Dennis, in charge of the Drawing Division, reports that drawings were
completed for twenty-six new charts, and for thirteen new additions of charts for engraving.
In addition to this work, the time of the division was principally occupied in making
drawings for the annual report of the Superintendent, projections for hydrographic and
topographic field parties, applying new corrections to charts, inking original plane-table
sheets, and in supplying information in response to calls from the general public.

The report of the Engraving Division is submitted by Assistant G.. A. Fairfield, who
took charge of it on June g, in place of Assistant H. G. Ogden, who was ordered into the
field. The most important engravings completed during the year were Chart B—Chesa-
peake Bay to Jupiter Inlet, scale 1-1 200 oco, and Chart C—The Straits of Florida and
Approaches, scale 1-1 zoo ooo.

The report gives statistics of the output of work of the division under the headings:
Engraving, Electrotyping, Photographing, and Printing.

The chart division has remained under the direction of Assistant Gershom Bradford.
The issue files of the division have been increased by editions of six new charts from copper
plates, and of eighteen new charts from stone. A new edition of the chart catalogue is in
press. A comparative table given in his report indicates a decided decrease in the annual
sales of charts over those of the five years immediately preceding.

The chief of the Miscellaneous Division, Mr. M. W, Wines, furnishes a report on the
sale agencies for charts and publications, on the distribution of annual reports, appendices,
bulletins, and Notices to Mariners. The following publications were sent to press through
the Miscellaneous Division:

United States Coast Pilot; Atlantic Coast Pilot V—from New York to Chesapeake Bay
Entrance; Tide Tables for the Atlantic Coast of the United States for the year 18gs;
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Catalogue of Charts and other publications, 1894; General Instructions for Hydrographic
Parties; Bulletins Nos. 28, 29, and 30; Notices to Mariners Nos. 168 to 180 inclusive, and
Appendices Nos. 1 to 12 inclusive, to the Annual Report of the Superintendent, to be printed
separately in pamphlet form.

Assistant Edwin Smith remained in charge of the Instrument Division. His report
shows the activity of the division by tabular and descriptive statements concerning the
construction of new instruments and the repairs of old ones; the work done for the Office of
Weights and Measures, the acquisition of new instruments and of miscellaneous work done
for the Office. Reference is made to an ingenious device, invented by the chief instrument
maker, by means of which the action of the air pump used for exhausting pendulum
receivers is very much improved.

Mr. F. H. Parsons, chief of the Library and Archives Division, reports progress in
arrangement and binding of a large number of volumes of tidal, hydrographic, and geodetic
records. Inthe library, 12 211 volumes have been registered, and all books, except Govern-
ment publications, have been catalogued, and many broken sets of publications have, by
special effort, been completed. A valuable series of Japanese and French maps were
presented to this Office at the close of the Chicago Exposition, and are now accessible in the
library. During the year an effort was made to collect official State maps, but owing to the
paucity of material but few States were able to respond to a request bearing upon the sub-
ject addressed to their respective governors.

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGRAPHIC INSPECTOR.

The Annual Report of the Hydrographic Inspector is submitted by Lieut. Commander
Jeff. C. Moser, U. S. N, who at the beginning of the fiscal year was acting in place of
Lieut. Commander Ackley, then absent on duty in Alaska, and whom he succeeded as
Hydrographic Inspector on October 30.

The report reviews the hydrographic operations on the Atlantic and Pacific coasts

and the work of the Hydrographic and Coast Pilot Divisions of the Office. An account is
given of the repairs which were made on the vesscls of the Survey, and those which will be
required for the future maintenance are considered. The Auassler has been pronounced
unsafe for outside work, and her condition is such that it is not considered for the best
interests of the Government to make extensive repairs on her. With the exception of the
Patterson, all the vessels of the Survey are old and will require a larger expenditure for
repairs in the future. Suggestions, in connection with proposed work, are submitted in
regard to a vessel capable-of encountering the boisterous weather of the North Pacific,
Special stress is 1laid on the necessity for extended and systematic current observationsalong
our coasts,
A The report of the Hydrographic Division is submitted to the Inspector by Lieut. Walter
McLean, U. S. N., Assistant. He refers to the value in the preparation of charts, of the
information furnished by the United States Engineers concerning improvements along the
coasts, made under their supervision.

The monthly Notices to Mariners are prepared in this division; original hydrographic
sheets are plotted, and drawings of hydrography are verified, and proofs of charts revised.

The Coast Pilot Division, involving work both in the field and office, was in charge of
Lieut. E. H. Tillman, U, S. N,, Assistant, until June 16, 1894, when he was detached by order
of the Navy Department. His efficient services are highly commended by the Hydro-
graphic Inspector.

During the year, Parts III and V of the Atlantic Coast Pilot were published and other
parts were revised. Lieutenant Tillman recommends a reduction in the number of copies
of the editions of the Coast Pilot. :

A tide and current chart for Nantucket and Vineyard sounds was devised by Lieuten-
ant Tillman and Mr. John Ross, and has received favorable comment by seafaring men to
whom copies were submitted for criticism,
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The Hydrographic Inspector refers to the death of Lieut. Chas. F. Emerich, U.S. N,,
Assistant, at Mare Island on February 4, 1894 Lieutenant Emerichhad served as Executive
Officer of the Hassier in Alaska in 1893, and had been selected and designated to assume
command of the McArthur. :

ABSTRACT OF THE ANNUAL REPORT OF THE DISBURSING AGENT.

This report, published as Office Report No. 3 is submitted by Mr. R. J. Griffin, Disburs-
ing Agent, and contains a detailed statement of all the expenditures made for the Coast
and Geodetic Survey during the fiscal year.

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF STATE SURVEYS,

The report submitted by Assistant George A. TFairfield reviews the progress made in
New Jersey, Tennessce, and Minnesota, the only States in which triangulation was being
carried on for the benefit of the State, in accordance with the provisions of law.

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

The preparation of five sets of standards intended for States which have not yet been
furnished with copies of national standards, and comparisons of weights and measures with
the United States standards for other branches of the Government and for colleges,
surveyors, manufacturers, and others occupied the time of this Office.

A bulletin, approved by the Secretary of the Treasury, was issued in December, 1893, by
the Superintendent, announcing the formal adoption by this Office of the names and values
of units of electrical measure as defined by the International Congress of Electricians of 1893.

The report is submitted by Assistant O. H. Tittmann.

SUPERINTENDENT'S OFFICE.

Several officers performed duties at the Officc in Washington under the immediate super-
vision of the Superintendent. Assistant G. A. Fairfield, in addition to his other duties, had
charge of State surveys; Assistant O. H. Tittmann of the Office of Standard Weights and
Measures during the intervals between field duty; Assistant Andrew Braid acted as execu-
tive officer to the Superintendent, and efficiently performed the manifold and responsible
duties entrusted to him by the latter; and Assistant Edward Goodfellow prepared the Annual
Report and edited it and other publications of the Office.

Mr. W. B. Chilton, in addition to his clerical duties, prepared the index for the Report of
1893, and Mr. Martin Hensel performed the duties ot secretary of the Superintendent.

Mr. John W. Parsons, who had efficiently performed the duties ot disbursing officer for
many years, resigned on March 1, but before doing so prepared a paper, by request of the
Superintendent, on the relations between the operating department and the accounting
system of the Survey, which is published in the proceedings of the Geodetic Conference in
the last Annual Report.

SUB-OFFICES.

Sub-office in Philadelphia.—The Sub-office in Philadelphia remained closed during the
absence in the field of Assistant R. M. Bache, in whose charge it has remained during the
fiscal year.

Sub-office in San Francisco—Assistant George Davidson had charge of the Sub-office, except
while absent on other duty. During his attendance on the Geodetic Conference in Wash-
ington, from January r to March 15, Assistant A. F. Rodgers was placed in charge. The
latter, together with Mr. F. Westdahl, of this service, and Capt. W. C. Coulson, of the Revenue
Marine, who kindly consented to serve, were constituted a board to examine all the property
stored at the Sub-office and to condemn such as was found useless,
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Assistant Morse was on duty at the Sub-office during November and December. He
computed time and azimuth observations and made magnetic determinations at the Presidio,
and computed micrometer observations for the variation of latitude work of Assistant
Davidson. '

Mr. Ferdinand Westdahl inked and traced a topographical sheet, made the annual
inventory, and reduced the special hydrographic survey which he had made around part of
Point Lobos.

Mr. Edmonds, besides attending to clerical work, observed solar time for the clock at the
Sausalito Tide Station, and made special leveling observations.

OBITUARY NOTICE.

During the year the Survey suffered the loss, by death, of two of its oldest assistants in
point of service. Assistant James S. Lawson entered the service in 1848, and was assigned
to duty on the Pacific Coast in 1850, and for upwards of forty years he served actively in the
field on all parts of that coast from San Diego to the Strait of San Juan de Fuca. He died
on November 7, 1893, in San Francisco.

Assistant Spencer C. McCorkle also entered the service in 1848 ahd served actively in
the field on all parts of the Atlantic and Gulf coasts. Hedied in Washington, March zo, 1894.

The record of the services of these two officers is contained in the annual reports of the
survey, and is referred to in memorial notices issued by the Superintendent announcing their
deaths. In these a suitable tribute is paid to the high characters of the deceased, which .
secured to them the esteem of all who knew them.
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UNITED STATES COAST AND GEODETIC SURVEY.

TABLE No. 1—1894.

Distribution of the Field Parties of the United States 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, 1894.

I.—EASTERN DIVISION—-STATES EAST OF THE MISSISSIPPI RIVER,

79

States. Parties. Oporations. Persous conducting operations, Localities of work.
. 31,1 S No.1 | Hydrography _—cccacane Stehman Fornoy, assistant .ooceeen- Completion of tho hydrographic survoy of the
Northeastorn Boundary Lakes.

Maine, Connecticut and 2 | Hydrography . cccaacaan Licut. E. H. Tillman, U. 8. N., assist- | Uydrographic examinations on tho northwest

New York. ant. const of the Gulf of Maine, and on the north

shiore of Long Island Sound.
Maseachusotts _.__.__.._ 8 | Topography _cceeme II. L. Whiting, assistant e Topographic resurvey of Boston bay and harbor.
Massachusotts 4 Jdo R. M. Bacho, assistant .__ Do.
Massachusetts . 5 do C. T. Iardolla, assistant ..o .cce-- - Do.
Massachusotts «oeemeemen (78 R (- T H. Q. Ogdon, assistant ._______.oo. Do.
Massachusetts . ..o_. .o L P (s T S, Q. H. Tittinann, assistant ... Do.
Massachusotts 8 do-o-- -| C. M. Boyd, assistatit o oeeeewonoo . Do.
Massachusctts ... 9 do W. 1. Vinal, assistant oo cmoen Do.
Massachusetts _.._____._ 10 | Hydrography cveoceeuen Licut. W. F. Low, U. 8. N., assist- | Complotion of the main portion of the hydrograpbic
ant. resurvoy of Buston Harbor.
Massachusetts ... ... 11 | Townboundarysurveys | II. L. Whiting, Commissioncr of | State of Massacliusetta. :
and leveling of pre- Stato Topographical Survey; C.
clsion. H. Van Ord-n, assistant.

Massachusotte . ._coomoo 12 | Rolative gravity_.._.-_ G. R. Putnam, subassistant_ ._.._...{ Boston-Cambridge.
Masgsachusetts ... 13 | Physical hydrograptiy_.| H. L, Marindin, assistant ... Survey of tho north shore of Nantucket Island.
Rhode Xeland. ceeeoeoen 14 | Automatic tidal station_| Officers of U, 8. Engineers ....—_.-.| Fort Adams, Newport Harbor.
Connecticut —cweeeeeoo. J. W, Doun, nssistant __oeovooeeounn Connecticut River.
Connecticut _ovoerecune C. I1. Boyd, DBSIBLATY e e meee Do.
Connecticut __ W. 1. Vinal, assistant _ Do.
New York C. T, Iardella, assistant __ ---.| Long Island, Beliport Bay to cnstward.
New York Relative gravity._..__. G. R. Putnain, subassistant. Ithaca, N. Y. (SCO‘NO. 12.)
New Yorkooocoomoamooo- 19 | Topography —co.vcom-_ J. W. Donn, nssistant .eceoeooooee—o Hudson River.

Now York to Virgiuia

20
21

New York- e cuacaceea-
New York. e oooocameee
New Jerscy and Penna.

New Jersey. oom ocumeem-

Virginia

22

Maryland _o v comcaaen 23
Marylandand D, 0. oo 24
District of Columbia_... 26
District of Columbla.-_. 26
North Caroling _—ccoeeno 27

8outh Carolina ....ooo. 28
8outh Caroling _.ovveeee 29
South Carolinn . __coo._ 30
8outh Caroling ..__._. 31
Goorgia a—
Florida. oo ooeeeee 32
Florida. 33
34
Florida_______.___._.__. 35
Alabame oo 36
31
38

Hydrographic e xam- | Liout. E. H. Tillman, U, 8. N,
inations. asgistant.
Automatic tidalstation.] Officers of the U. 8. Engineors_.___.
______ do J.G. Spaulding e

[ 12T 1113 1S —

Baso mcasuremont. ...
Relative gravity_____._
Experimeuntal leveling.
Automatic tidal station_

Relative gravity

Hydrographicoxam -
fnation v coamennce

Topography

Hydrography.ceeaeeo.
Hydrogrophyecaecnao

Goodotic lovellng
Hydrography

Hydrographycaeeeceee
Topography
Reconnaissanco .. _._.

G. R, Putnam, subassistant____._____

Prof. E. A. Bowser, acting assistant;
@G, A. Fairficld, assistant in chargo
of State surveys,

D. B. Walnwright, assistant o ...

E. D. Preston, nssistant

C. H. Van Orden, assistant

Tidal division, Coast and Goodetic
Survey Office.

G. R. Putnam, subassistant_.__.____

Lieut. L. M, Garrett, U. 8, N,
assfstant.

J. W, Donn, assistant. _ -

C. I1. Boyd, nsslstant. ..o oooea oo

W. C. Hodgkins, ussistant

Licut. R. G. Pock, U. 8. N., nasistant

Licut. L. M. Garrett, U. 8. N,,
assistant.

Isanc Winston, assistaut

Lieut. G. W. Montz, U. 8. N,
assistant.

Lieut. ¥. Swift, U. 8. N., assistant...

P. A. Welker, assistant

F. W, Porking e caecceeeceen

Dofforges-Preston o uan e comaeccoocl

Prof. A. H, Buchanan, acting assist-
ant; George A. Fairflold, nssistant
in chargo of Stato survays.

From Coney Island, N. Y., to Cape Charles, Va.

WilletaPoint.

Tort ITamilton, New York Harbor.

Princeton and Philadelphia,
Southeastorn New Jorsey.

Baltimore.

Baltimore-Washington.
Washington, D. C.
Navy-Yard, Washington, D. C.

Charlottesville, Va,
Quter Diamond Shoal, N. C.

Coopor, Ashley, and Wando rivers, 8. C,

Do,
Do.
Do.

St. Simons Sound and Savannab River.

8t. Augustine to Cedar Kays.

St. Lucio Inlet, Koy West, and Tampa Bay, DPen-
sacola Bay and approaches,

Tributaries of Ponsacola Bay.

Do.

Complotion of reconnaissance in southorn Alabama
for extonsioun of triangulation to the Gulf Const.

Chicago.

Continuation of triangulation in northeastern Ten-

tiessoo to connect with tho trlangulation along
the Blue Ridge.
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UNITED STATES COAST AND GEODETIC SURVEY,

TABLE No. 1—Continued.

II.—MIDDLE DIVISION—STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER
AND THE ROCKY MOUNTAINS.

States, Parties. . Operations, Persons couducting operations,
| .

Minnesota and Wisconsin| "No. 39 | Goodetic____.________._ Prof. W. R. Hoag, ncting assistant;
Geo. A, Fairfield, assistant in
chargo of Stato surveys.

Minnesota__________.__. 40 | Triangulation a nd | W. C. Ilodgkins, assistant; Drof.

topography. W. R. Hoag.

Kansas . cemeeeeae. 41 | Triangulation ______.__{ F. 1. Granger, nssistant___._________

Kansus, Missouri, and 42 | Geodotic lovoling Tsanc Winston, assistant.

Arkansas.

Louisiaua ______ Hydrography__________ Licut. G. W. Mentr, U. 8. N,
assistant.

Texas and Moxico.______| 43 | Reconnaissanco ._._____ Stohman Forney, assistant_ oo

TeXOA8 oo cceeccccrmeme 44 | Magneticobservations._| L. G. Schultz, observer; R. E.

) Halter, assistunt.

Localitics of work.

Statos of Minucsota and Wisconsin.

Minneapolie and St. Paul and vicinity.

Kunsus,
Kunsus, Missouri, and Arkuansas.

Search for shoal of South Pass, Mississippi River.

Thoe Rio Grande toward tho Gulf. United Statce
and Mexican boundary.
Magnetic record continued at the self-registering

stution, Hillside Ranch, Sun Antonio, Toxas.

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

States or Territorics. Pnrtics.! Opcrations. Persond conducting operations.
| S
Californie o _________ No. 456 | Hydrographic e xam- | Lieut. F. H. Crosby, U. 8. N,
iuations. assistant.
California oo __ 46 | Special oxamination .__| A.F. Rodgers, assistant ...
California oo oo 47 | Hydrographic oxam- | A. F. Rodgers, assistant; Ferdinand
’ ination. Westdahl,
California o ____________ 48 | Hydrography . .. ... Licut. F. H. Crosby, U. 8. N,,
assistant.
California _ ._.__._..____ 49 | Topography _______.___ A. I, Rodgers, assistant__._________
California ______________ 50 | Automatic tidal station_{ G. Davideon, assistant; Emmot Gray, |
tidal observer.
California-Orogon __.___ 51 | Telographic longitudes.| Q. Davidson, assistant; S. 8. Gannett I
: {Geological Survey).
Washington co...______ | 52 | Hydrography____._____ | Liout. ¥. H. Crosby, U. 8. N.,
| agsistant.
‘Washington __________._ 63 | Telegraphic longitude._{ G. Davidson, assistaut; C. H. Sin-
clair, assistant.
Washington ceaaceocue_o 64 | Triangulation _._......_| J. J. Gilbert, assistant__.____________ :
Washington oo __ 66 | Hydrography. _.______ Licut. Lucian Flynne, U. 8. N,,
assissant.
CUtah and Colorado______ 56 | Triangulation _.______. Win, Eimbeck, assistant _..____._.__
Colorado - 67 | Reconnaissance & n d | . W. Perkins, ussistant.___________ !
trianngulation. '
Utab and Colorado. ... 58 | Triungulation . ____ P. A. Welkor, assistant___._________ |

Localities of work.

San Diego and San I’edro.

Position of wreck of stcamer Los Angeles, south-

wost of Point Sur.
Point Lobos, California.

Inshore hydrography, San Francisco entrance and
approaches,
Resurvey of shores of San Francisco Bay

Sausalito,

San Fraucisco, Cal.; Eugens, Orog.

Coast of Washington, from Jaumes Island to Arch
Rock.

Tacoma-Seattle,

Stralt of San Juan de Fuca and Washington
Sound.

Strait of San Juando ¥Fuce

Utah and Colorado.
Colorado.

Utah and Colorado.
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TABLE No. 1—Continued.

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. l’ur!ics.! Operatione. Il Persons conducting operations. Tocalities of work,
Southcastern Alaska-._.{ No. 59 | Iydrographic and gen- l Licut. Commandor W, I. Moore, U. | Sitka Sound, Sitka Harbor, aud approaches (1893),
eral surveys. " 8. N., nssistant. Chatham Strait, Tinakee Iassage, Pavlov Iar-
| bor, and Wachusett Covo (1804).
Southeastern Alaska..__ 60 | Transportation of [ Licut. C. B. Harber, U. 8 N, | Sitkn and tho netronomical stations of the Bouu-
Boundary Survey assistant. dary parties.
partics of the chro-
nometors hotween as-
tronomical stations,
cte., sketchesof topo-
graphical foatures
for charts, etc.
Southeastern Alaska.... 61 | Automatic tidal statlou_, ¥remont DMorse, assistant; F Do | Sitka.
! Grofl, tidal vbserver,

The names of chiefs of parties engaged in the Alaska Boundary work, and the localities
of their surveys will be found under the heading of “Special Operations.”

SPECIAL OPERATIONS.

Partice. Porsons conducting operations, Localities of work,
No. 62 | Tho Superintendent; D. B. Wainwright, assistant_.| Boundary line in Passamaquoddy Buy, betweon the United Statos and tho Dominion
of Canada.
83 | Edwin 8mith, asslstant ----| Rockville, Md. Variation of latitude,
G4 | James B. Baylor, assistant __ ... Waters of tho State of Virginfa. Limiting lines of nutural oystor beds.
65 | BomeorI’. Rittor, expert obsorver ________.__..__. Mobile Bay and viclulty. Limiting lines of natural oystor beds for United Statos
Commiasion of Fish aud Fisherics.
66 | A, T. Mosman, nasistant, and Unitod States Com- | United Btutes Commnisgion to relocato and mark the United States and Mexican Bound-
missionor. ary line from the Rio Grande to the Pucific.
67 | Liout. Commander W. I. Moore, U. 8. N., assistant; | Ceoperation with Navy Dopartment in tho spord trinl of the new cruiser Olympia.
Lieut, F. H. Croshy, U. 8. N, assistant, l
68 | George Dauvidson, assistant; C. . Sincluir, wsint- | Location and marking of the boundary line between California aud Novada from Luke
ant; W, B, Falrficld, assistant, | Tuhoo to the Colurada River.
68 | Goorgo Davidsou, assistanit oo o oooe_ San Franclsco, Lafuyetto Park Station.  Variation of latitude.
ALASKA-BRITISH COLUMBIA BOUNDARY,
70 | E. F. Dickios, assistant ..« vocooaoaoae Unuk River, Alaska (1893-4); Chilkat Inlet, Alaska (1894).
71 | O, H. Tittmonn, assistant | Stikino River, Alasks, (1893).
72 | Fremount Morso, assistant._. Sitka astronomicnl station (1893 -1).
53 | Homor P. Rittor, expert observer-c.ccoeeceeocace- Holkham Bay-Eudicott Arm (1803); Chilkat Inlet and River (1804); topographic
reconnnissnuce to northward and westward. :
74 | Herbort G, Ogden, assistaut o v omvamacrcmene Taku and Stikine Rivers (1893).
75 | J. K. McGrath, asslstant cooocoooeeoammamnenmeoox I'aku Inlet and Stikine River (1893). South end of Malaspina Baso to tho doltn of
Yahtso Rivor (1894).
76 | J. F. Pratt, assistant. Chilkat and Taiyn inlets. Trinngulation, topographic reconnafssance, and ustro-
nomical statiou, west side Chilkat Inlot (1894).
77 1 J. A. Flomer, assistant Tuiya Inlot aud River. Topugraphis reconnaissance to northward and ocastward
(1894).

HAWAIIAN ISLANDS.

Hawalian Government Survey .o acmecccnen Honolulu, Hawaifan Islauds. Tracings of automatic tide gruge and rocord,

8. Ex.8—6
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UNITED STATES COAST AND GEODETIC SURVEY,

TABLE No. 2—1804.

Statistics of field and office work

of the Coast and Geodetic Survey for the fiscal year 1894,
and total to June 30, 1894.

Total to During fiscal Total to
June 30, 1893. | year 1894. | June 30, 1894.
RECONNAISSANCE.
Area in squarestatute miles......... ..ol 434 190 11 520 445 710
Parties, number of .. ....... .. i i L T PO P e,
BASE LINES.
Primary, number of. ...l e 16 [ooviiiiiit. 16
Primary, length of, in statute miles.............. ... ... 108 105
Subordinate, numberof ......... .. .. i 157 2 159 -
Subordinate and beach measures, lengthof............... 576 2 578
TRIANGULATION.
Area in square statute miles ... ... o ool iiiin 2g5 280 11 020 - 306 310 |
Stations occupied for horizontal measures, number of ... .. 13 903 377 14 280 i
Geographical positions determined, numberof............ 26 321 667 26 «88 |
Stations occupied for vertical measures, number of ....... 1 oIy 59 1073 |
Elevations determined trigonometrically, numberof ...... 2 486 152 2z 638 |
Heights of permanent bench marks by spirit leveling,
number of. ..o i e e 932 42 974
Lines of spirit leveling, length of, in statute miles........ 4 633 158 4 791
Triangulation and leveling parties, numberof ............0..... ... ... 16 |
ASTRONOMICAL WORK.
Azimuth stations, number of... ...... ... .o il 243 8 251
Latitude stations, numberof ......... ..ol 396 9 405
Longitude stations, telegraphic, numberof ............... 170 3 173
Longitude stations, chronometric or lunar, number of .. ... : 118 X 119
Astronomical parties, numberof ....... ... .. . i ieeii i, 2 PO
MAGNETIC WORK.
Stations occupied, numberof .......... ... ... ... 926 69 995
Magnetic observatories occupied, numberof........ ..... 5 ™ 5
Magnetic parties, numberof ... ....... e i D TR b £ T PR
GRAVITY MEASURES,
Home stations occupied, number of . /... ....oviuiie.n, 27 3 30
Foreign stations occupied, numberof .................... 28 Lo ol 28
Parties, number of . .. ..., P P2 O |

* Qldstatlon,
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* Not including topographical reconunalseance aud speclal oxuminations in Alaska, which oxtended over an approximato aroa of 3,257 square milss.

UNITED STATES COAST AND GEODETIC SURVEY,

TABLE No..2—Continued.

Total to During fiscal =~ Tozal to
June 30, 1893. | yecar 1894. June 30, 1894.
TOPOGRAPHY.

Area surveyed, in square statute miles............ oo e 37 591 210" | 37 8or
Length of general coast, in statute miles ....... ........ 11 056 81 11 137
Length of shore line, in statute miles, including rivers, _ ]

creeks, and ponds. .. ... . i il 938 929 416 99 345
Length of roads, in statute miles ............ocooviiit 48 746 5§54 49 300
Topographical parties, number of ... .covveivieiiiiiii]iiiies caviitn 22 |...ooaiaill

HYDROGRAPHY.

Parties, number of, in charge of naval officers ............f.. oo ) 2 T
Parties, number of, in charge of civilian officers..........|.............. 2 Leeniieen
Number of miles (geographical) run while sounding....... 491 263 6 941 ! 498 204
Arca sounded, in square geographical miles.............. 158 464 I 220 159 684
Miles run additional of outside or deep-sca soundings..... 92 955 feeeeieneniannn 92 955
Number of soundings .......ooooiiiiiiiiiiniiiiiienenes 21 039 39I 344 497 21 383 888
Deep-sea soundings .. .cvoveeinreeeiiiiieieeniiaeaaeneans 13270 |ioeiiiiniinnin 13 270
Dcep-sea temperature observations .........oeeuveeeencenns 17955 [oevvieeninnnnn 17 955
Current stations, number of, occupied by hydrographic

parties . ...o.eveienn T b Zo T P
Deep-sea current stations, number of .........ovviieiiia il iennn i
Decp-sea subcurrent observations, number of . ...o.voiiifoeniiiiieeiiiin e
Deep-sea surface current observations, number of ........| ..o ool iis Lol e ..
Specimens of bottom, numberof .......... ... ..ol 13 938 77" 14 oI
Automatic tide gauges established...............c.ouen 104 X 105
Automatic tide gauges discontinued ........ ... .ot o7 T RN 99
Parties doing tidal work exclusively ... ... ..ol O
Parties doing tidal work in connection with hydrographic

8L 2] 1 P I2 feeineneainn
Staff and box gauges established........................ 2 262 47 2 309
Staff and box gauges discontinued ... .ol 2 262 43 2 308

RECORDS.

Tidal and current observations, originals, number of vols. . 5 037 73 5 110
Tidaland current observations, duplicates, number of vols. . 3 337 60 197
Aggregate ycars of record for automatic tide gauges ...... 294 17 311
Tidal stations for which reductions have been made ....... 1 623 32 1 655
Aggregate years of record reduced . .... peee e 317 ) II 328
Triangulation, originals, number of volumes ............. 6 471 189 6 660
Triangulation, originals, number of cahiers.............. .. ... ... .. 17 |eveieinn..
Astronomical observations, originals, number of volumes. . 2 145 61 2 206
Astronomical observations, originals, number of cahiers ..|............. 4 v,
Magnetic observations, originals, number of volumes..... 691 X 6 697
Magnetic observations, originals, number of cahiers ......|.............. 65 [,
Pendulum observations, originals, number of volumes ....L.............. | 2 U
Duplicates of above, number of volumes ................ 7 096 250 7 346
Duplicates of above, number of cahiers ..........oooi L, 854 |iveirrnnnann.
Geodetic leveling observations, number of vols., originals..|....... ... ... 48 |
Geodetic leveling observations, number of vols., duplicates.{......... ..... L N
Computations, number of volumes ..........c.coovvevinio. 4 378 4 4 382
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TABLE No. 2—Continued.

STATISTICS OF FIELD AND OFFICE WORK.

Total to During fiscal Total to
June 30, 1893. | year 1894, June 30, 1894.
Computations, number of cahiers ....... ... i i o i 207 |oeeiiiiainne
Hydrographic soundings and angles, originals, number of
VOIIMES ..ottt et it tineaniinnarnnnnaans e 12 500 241 12 747
Hydrographic soundings and angles, duplicates, number
of volumes ..,...evi il e 4 100 194 4 294
MAPS AND CHARTS.
Topographic maps, originals............. .o i, 2 125 44 2 169
Hydrographic charts, originals ............c.coivaieot, 2 362 30 2 392
ENGRAVING.
Engraved plates of charts ...........iiieiiiiiiiiiin.n. 523 31 554
Engraved plates of preliminary charts and diagrams for
the Coast and Geodetic Survey reports, and of maps of
the District of Columbia.................ccoiiveiannn. 803 51 854
Engraved plates of Coast Pilot charts. ...........ccovuuen 80 |..v.iiiil 8o
Engraved plates of Coast Pilot views.................... b (oY N I 104
Electrotype plates made ... ...t viviiieiniineeas 2 333 92 2 425
PRINTING.
Sheets of charts and maps deposited with sale agents ..... 456 798 23 540 480 338
Sheets of charts and maps sold at Coast and Geodetic Sur-
Vey Ofice ittt i i i e e e 437 lovereeneeieeas
Sheets of charts and maps distributed to Congress, Execu-
tive Departments, Foreign Governments, libraries, etc . .J-.cconvovnn s 27 604 |...oeiiann
Sheets of charts and maps, total distribution ............. 943 278 51 671 994 949
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TABLE No. 3—-1804.

Information furnished to Depariments of the Government in reply lo special requests, and to individuals
upon application during the fiscal year ending June 30, 1894.

Date. ,

1893.

July

Aug,

Sept,

1 I U. 8. Geological SBurvey
. U. 8. Naval Observatory..__.
7

1

8
11
13
16

15

17
11
17

18

20
22
22
26
27

7

7
1]
15
22

22 -

22
24
24

25

26
28
W
31

1

2
4
4
6
7
1
8
8
16

16

19
21

28 | Morrow Buy Improvemeut Company

{

Name.

E. B, Thomson, St. Augustine, Fln

Thomas H. Hastings, Hastings, Fla______. . ...___

M. McLaughln_ ...

W. C. Holbrook, Sterling, 111

G. B. Magraghi, Commando della division navale i Anier-
ica.

E. W. Van 0. Lucas, Lieutenaut U, 8. Englneers, Wil-
mington, N, C.

H. D. Whitcomb, Richmond, Va___________.______.__._|

W. W. Austin, Winchester, Ky___

E. T. Burns, Niagara Falls, N. Y

‘W. R. Livermore, Major Engineers, U, 8. Army___________

8. M. Holdrege, 8an Francisco..._.
A. M, Ford, 8alem, N. J
Peter 0. Haines, Lieut. Col., U. 8, Bugineers._.......
0. P. Goodyoear, Brunswick, Ga
Edward H. Tlawes, Boston, Mess_______________.__________
F. B, Tobey, Donnis, Mass
G. 8. Green, jr., Dopartmout of Docks, N. Y. City, N. Y
H. D. Whitcomb, Richmond, Va.____.._.___.
Q. 8. Webster, Philadelphia oo oo
R. Davis, Philadolphia
Chas, W, Friend, Caregon, Nov.
C. 8. Woodward, Ypsilanti, Mich ___
J. A, Timmons, 8t. Mary, K¥. e
Milton Updegraff, Columbla, MO oo om0

T. D. Lefingwell, Abingdon, Va_

¥. W, Boers, Noew York, N. Y.
Adams Expross Co., Daltimore.
W. M. Black, Captain, U, S. Engineors
‘W. M, Black, Captain, U. 8. Engineers . cceeeeean .
V. G. Barbour, Burlington, Vt

T. B. Brooks, Newburg, N, Y_
E. T. Witherby, 8helby, Ala

H. T. Gunnison, Brooklyn, N. Yo oo aon
J. E. Bavago
Z. T. Gilpin, Oakland, Cal
J. A. Timmong, 8t. Mary, Ky
F. D. LeMngwell, Montclair, N. J
Mr. Bodfish, Washington
P. Brooks, SlANeY e coee oo cemercem e n e
OChas. E. L. B. Davis, Major U. 8. kogineers, Washingtou

D.O.

1. M. Carpeunter, Avondale, Pa
Tlor{da Coast Lino Canal and Transportation Compavy._...

Data furnished.

Goographical position furnished.

Geographical positions and descriptions of triangulation stations.
Positions and descriptions of trigonometrical atations.

Height and description of bench marks.

Distance from World's Fair grounds to Fontunet, Ind.

Elevation of bench mark at Fulton, 11, above the Gulf of Mexico.

-Geographical position of three Jighthouses, with their distances and uzimuths.

Publications of the Survey relating to tides und curronts.

Method of tide reduction.

Geograph cul position of Winchester, Clark County Ky.

Goographical position, geodetic data, and description of statlons uear Niag-
arn Falla.

Change in the magnetic declination at Hendricks Head Light since 1829,
and at Moskogan Light since 1823.

Goodetic data of thirty-nino trigonomotrical statlons near Poiut Arena, Cal.

Storm tides nt Saudy Hook, N. J, *

Tides in Kennecbec River, Me.

Plotting of hydrography of St. Simone Bar, Ga. Scale 1-1 200,

Tracing of Waquoit Bay, Mass.

Tracing of topograpliy of tho town of Dennis, Masy.

Plotting of railroads on chart No. 122,

TForms for first roduction of tidos.

Horizontal directions at soven stations noar Philadelphia, Pa.

Information respecting calculating machines.

Astronomical positions in Carson City, Nev,

Magnotic declination on Mackinac Island in 1811,

Results of an investigation of the boundaries of Yellowstone Park reservation.

Description of astronomical stations of tho Coast and Geodetic Survey fu 8t
Louis slnco 1869.

Magnotic doclination lietweon tho yonrs 1700 and 1900 for southiwestorn
Virginia.

Tracing of part of Heupsatead Harbor, L. I.

Distances from Baltimore to various points on the castern shiore of Maryland.

Geodotic data and spirit levels noar Willets Point, N. Y.

Sketch of triangulation,

Geographical positivns and geodetic data for tho survey of the weat boundary
Letweoen Massachusetts and Vermont.

Tracing of topography, Hudson River.

Hofght of Woogufka Station. :

Tidal data.

Copy of topographic sheet No. 1243.

Tracing of topography and hydrography near Onklaud, Cal.

Length of statuto miles lu motres.

Secular variation of magnotic declination, latitudo 40° 50’ and longitude 74912,

Differenco of helghts of bouch marks near Great Falls and at the Capitol.

Remarks on plane and spherical coordinates and on hetiotropes.

Description of bench mark, West Polnt, York River, Va.

Magnetic declination nt Avondale in 1890 and 1883, .
Descriptiou of throe bench marks, Lake Worth and Hillsboro Inlet, Fla,
Deoscription of bench mark, Morrow Bay, Cal.
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TABLE No. 3—Continued.

Nov.

O =1 O W W

10
11
11
17

17
18
20
21
24

24
26
26
26
27
30
30
30
30
30

Lo -

(S BEC P -

-

Name. ’ Data furnished.

Data relating to boundary line and list of astronomical and goographical posi-

J. 8. Wall, Harrisburg, Pa _

tions.
E. A. Kemmlor, Olio State University. ... ..o __.______ ' Maguetic declinations at Columbus, Ohio, in July, 1891,
Chief of Burean of Orduance, U. 8, Navy. .o oo ! Geographical positions and trigonometric stations on the Potomac.
Chief of U. 8. Weathor Bureau __ ... .. _.._.___ | Magnetic declinutions at one hundred and flfty-seven Weather Bureau stations.
Chicf of Bureau of Ordnunce, U. 8. Navy____._._.__- ...._ Tracing of topography.
United States and Mexican Boundary Commission_..._.__. , Tolographic longitudes of Yuma, Nogales, El Paso, and Upper Corner B.
E. R. Davenport, Gallipolis, Ohio_____ ... ... ... ...__ 1 Early magnetic observations at Gallipolis and presont anaual change.
Edwin R. 8herwood, Philadelphia - Tracing from topographic shoct 1502a.
Navy Department_ . . o a e | Tracing of specd trial course on Pacific Coast.

Heigbt of 8t Louis bench mark abovo Biloxi, Miss.

M. Updegraff, Columbia, Mo
. Magnetic, horizontal, aud total intensity iu the District of Columbia for 1888

W. A, Hedrick, Washington, D. O__.

and 1893,
Sam’l J, Saunders, Clinton, N. J Maguctic horizontal force at Clinton, N. J., in 1885.
1. 0. Hoskold, Buenos Ayres - - Information about baso lines.

" Height of bench mark on M. & 0. R. R.

J. B. Rawls, Deor Park, Ala. ...
Copy of topography about Ilempstead Bay, N. Y.

Hon. Thomas F. Magner, Brooklyu, N, Y______

B. F. Huynes, Marlon Station, Md____ . ____ ... ' Magnetic declination near Capo Heury in Docember, 1853, and October, 1893,
| and prescnt bearing of Iine run at former dato.

H. C. Ripley, Civil Engineer, Galveston, Tex . _._. ... \ Tracing of topography of part of Galveston Island, Tex.

T. B. Brooks, Newburg, N. Y e Geographical position near Storm King, N. Y.

W. B. Clark, Baltilsore - . oo o oooocccmcainae , Tracing of topogruphy near Fort Wushington, Potomac River.

Lieut. Col. H. M. Roberts, U. 8. Engineers.__. _...__..._. Tracing of topography and hydrography of ‘Greenport Harbor, Long Island.

: Bottom specimens plotted on charts,

Alex. Agassiz, Cambridge, Mass ____ :
' Copies of 6 topogruphic sheets of Mount Desert.

J. E. Savage & Co., Bar Harbor, Me

C. W. Ernst, Boston, Maas. oo e as | Datarelating to first published charts of Boston Harbor,

W. R. Livermoro, Mujor U. 8. Buginevra._ ‘ Doscription of bonch mark, Fort Point, Ponobacot River, Me,

Lieut. M. M. Macomb, U. 8. Army_____.________________._ Threo specimons of least square adjustmont of triangulation.

8. J. Saunders, Clinton, N. Ja e || Reference to magnetic rocords, results and discussions of sun spots during
: 1860-1870.

G. & C. Merriam & Co., Springfiold, M0g8 —eerccanmeaaaan Boundaries of Yollowstone Park. )

A. B. Sutton, Richmoud, Vo___cae oo . _. Variation of mngnetic declination Caroline County, since 1780, and chango in

the ninety last yecars.
H. A. Howe, Denver, Colo .o cimaes - Height of Denver railroad depot above the ocean.

Projections and shore line of locality covered by original sheets 803, 840, and
1196. -

R. A, Daly - . - Approximate holght of Mount Ascutney, Vt.

W. J. King, International Boundary Cowmmission ___..____| Geographical position of three astrouomical stations in southeastorn Alaska.

Wm. M. Thomas, Charleston, 8. C... Description of bench wmarks, Charleston, 8. C.

B. E. Valentine, Brooklyn, N. Y___ Two copies from original topographic shocta of Hempstoad Bay.

L. A. Brown, Surveyor, Newbern, N, € oo oo __ Table of magnetic declination ut Nowborn, computed for the years 1770 to
1900, with notes. .

Change in magnetic bearinge of a line run at Drattleboro in 1817 and 1893-8.

Triangulation data for survoysin Columbla and Northumberland counties, Pa,

South Carolina Fish Commission

C. C. Fitts, Brattleboro, Vt
J. 8. McAdams, 8hamokin, Pa ___

F. N, Wales, Boston, Mus8. - . oo oo oo Tracing of surveys of Last Buy, Mass.

E. L. 8chafner, Tacoma, Wash_____._____.____ . ..____ Copies of surveys from tho head of Cases Inletand Hoods Canal, Wash.

J. P, Bogart, New Haven, Conn e ___. ... __________._. Goographical positions of two trigonomotrical etations in Southport, L. I.

W. R. Uillyer, Civil Engineor, Port Richmond, L. I.__.___ Geodotic positions and descriptions of stations,

U. 8. Engincers — Copies of surveys in Capo Fear River and about Key West.

H. W. Benutly, Boonville, N. Y __ Prosent maguetic beuring of two old lines, and secular variation of the mag-
netic declination betweon 1790-1895 in the vicinity of Oncida, N. Y.

R. L, Williams, Sparta, Ve e Chango of maguetic declination in Carolino County, sinco the last 90 years.

E. P. Alexander, Goorgetown, D. C___ .. ____________ Effect of wind upon theo tide.

Wm. Ellinger, Baltimore, Md Tracings of surveys, Tangier Sound.

G. H. Saddleson --------| Aunual change of the magnotic declination in Moore County, N. C,

Hermann Trott, South Bend, Wash Storm tides of tho Pacific Coast.

General Laund Oftice. Trecings from original survoys of Steamboat nnd Hope Islands and vicinity,

Puget Sound, Wash.

Ed. H. McLachlin, South Hadley Falls, Mass.. .- Formula and numerical constants.

Calhoun & 8herwood, Coupeville, Wash i Highest tido at Coupoville, Wash, °

E. A. Bowsor, Rutgers Collego, N. J oo mcoummamcaae ! Secular variation of the magnetic declination at Oold Spring Harbor, L. L.,
and Bothlehem, Pa.

T. H. R. Johnaon, Fort Smith, ArK o ccaneeeene ——cccmmeee ; Heightof bench mark.
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Date, Namo. Data furnished. |
1893,
Dac 9 | R, Grimshaw, Oivil Engineer, Now York,N. Y___.__. ... Referonce to barometric formulm and tables.
13 | A. M. Ford, Salem, N. J . Storm tides at Fort lamilton,
14 | E. A. Bowser, Rutgers Collogo, N. Jocccnccecocmmcmmee Magnotic declination, etec.
16 | G. H. Clark, Brattieboro, Vt Magnetic declination, 1800-1885, for Clestorficld and Williamstown.
18 | J. B. Tolley, Boston, Mass Triangulation data.
22 | Gen. Floyd King, Bruunswick, Ga -{ Depths on St. 8imons Bur,
22 | W. II. Pearson, Vassalboro, Me. Meight of Mount Sebattis, Mu.
22 | D. W, Lockwood, U. 8. Engineers Table of variation of magnetic declination in Kentucky, 1820-1895.
27 | Edw. 0. Roberts, Saltville, Va Change of magnotic variation, 1790-1895, Washington County, Va.
27 | Director Geological Survey Azimuth of a survey lino in Tennessoco.
27 | T. T. Magner, Brooklyn, N. Y. Copy of topographicsurvey opposite Woodsburg, Long Island.
27 | Lieut. A. M. D'Armit, U. 8. Engineers. o ocoecrecmmemnn- Copy of survey of Indian Rivor Inlet.
28 | E. A. Bowser, Rutgers College, N. J _ oo Change of Learing of the line in New Jorsoy, between 1749 and 1894.
28 | Thomas Kiervan, Civil Engineer, Fall River, Mass__.___.. Doscription of Lench mark, Bristol Ferry, R. 1.
29 | Cramp & Sons, Philadolphia, Pa Position of Five Fathom Bank light-ship.
1894,
Jan. 2 | C. D.Sigebes, Commander U, S. Navy...... et mmnns | Data for tidal prediction at Eastport, Me.
3 | Thomas Kieran, Fall River, Mass —— [ Description of bench mark, Fall River, Mass.
3 | C. 8. Mott, Patchoguo, Long Island, N. Y____.__. — _.! Computation of Iine, Ponflold Reef lighthouso to Southport, etc.
3 | Lieut. E. E. Wiuslow, U. S. Englneers, Mobile, Ala_._____| , Description of beuch marks and of astronomical station.
4 | Col. J. M. Wilson, U. 8. Engineers | Tracing of original topographic shoet 1467 and hydrography.
6 | Lieut. A. Marix, U. 8, Navy, Now York, N. Y_______._.._. l Tidal observations at Nortons Point,
8 | 0. P. Goodyear, Brunswick, Ga. ! Tidal data for St. Simon’s light, Ga,
8 | Topographer, U. 8. Post-Office. l Goographical positions ou the Ohio Rivor.
€} A. T. Byrne, Brooklyn, N. Y Geographical positions at Jumaica Bay, nnd description of stations,
11 | I1. L. Pritchett, St. Louls, Mo Goographicul position of Washington University Observatory, 8t. Louis, Mo.
12 | W. 0. Riddick, Collector of Agricultural and Mechanical | Table of magnetic change of declination, 1790 and 1900, in central North
Arts, North Carolina. Carolina, and change from 1855-1892 at Raloigl.
13 | C. 8, Woodward, Ypeilanti, Mich Metliod of obsorving solar apots.
16 | Maj. Chas, E. L. B. Davls, U. 8. Engineora_ o cocaceae..- ' Description of bench mark at 01d Point Comfort, Va.
17 | M. Updegraff, Columbia, Mo * Information respocting the longitude station at St. Louis.
10 | J. 0. 0'Conner, New York, N. Y Tracing of topography of part of Back Bay, Va.
22 ] Director Geological Burvey Geographical position of Mount Treasury, and azimuth to Mount Waas.
23 | C. 8. Randall, Now Bodford, Mass Map of southeastern Massachusetts, Cape Cod, and Vineyard Sound.
25 | ¥Yord & Boach, Brooklyn, N, Y Copy of bydrography of Gravesond Bay,
26 | A. J. Bangs, Washington, D. C Differouce of averago lovels of the Potomac at Washington, D, 0., and of tho
ocean at Cape Charles, Va.
31 | Director Geological Survey. Geographical position of Uncompaghre, Colo.
Feb. 3} 0. N. Kendall, Chiengo, 111 Data concoerning the Great Lakes,
3 | W. E. 8amnpson, Washington, D. O Great circlo distanco from San Francisco to Honolulu and Yokohama,
7 | 8amuol Barnett, Washington, D. Co oo cacaccaaacae Concerning refiued length moasures,
9 | Capt. W. H. Bixby, U. 8. Engineers_ Description of bench marks in Massachusotts and Rhode Island.
19 | J. P. Bogart, Civil Engineer, New Havon, Conn.. Estimato for mnaking computations.
19 | Prof. W, H. Brower, New Haven, Conn__._. e mm—mee Diurnal irrogularity of tides, etc.
23 [ W. 0. Irwin, Cleveland, Ohio Information respecting magustic poles and lines of equa) magnetic declina-
tion. '
26 | V. D. Groner, Norfolk, Va Deoscription of three bonch marks.
271 | ¥. T. Hills, Atlantic City, N, J Method of computing distance and azimuth botween known points.
Mar. 1w, Bell Dawson, Ottaws, Canada Information relating to tide predlctions for S8andy Hook.
3 | V. G. Barbour, Burlington, Vt Geodotic data.
6 | B. 0. Peirce, Cambridge, Mass. Rowmonrks on the presence or absenco of an 1834 perfod in the earth's
magnetic force.
7 | Col. G. H. Elffott, U. B. Engineers. .-. cccocmmeccacaacmaan| Remarke on the meridian'of Washington.
8 { C. P. Darling, Civil Evgineer, Huntington, N. Y______.___ Geodotical data.
8 | Capt. F. V. Abbott, U. 8. Enginocers, Charleston, 8, O__.._._ Geographical positions in Charleston Harbor.
8 | F. L. Hoffman, Hampton, Va Diurnal phenomena at various poiunts.
10 | U. 8. Hydrographic Ofce Goographlical positions in Strait Juan do Fuca, and sketch of triangulation.
12 | G. D. Howell, Cheater, Pa. Doscription of bonch marks.
12 | R. W. Harris, Wost Point Plousant, N. Jo o ___ Geographicel positions and description of etations near Monasquau River.
13 | Cambridgoport Dairy Company, Cambridgeport, Mass._.._[ Predicted tides for various points. ’
16 | L. M. Haupt, Philadelphis, Pa. Tracing of eutrance and vicinity of Aransas Pass, Tex.
19 | Bureau of Education Drawings of maps for photolithographing.
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Date. Name, i
1894,
Mar. 20 | International Boundary Commission__ ... . o cm————
20 | Teham Randolph, Chicago, XN ____ e~
20 | {. D. Whitcomb, Richmound, Vo -
21 | U. 8. Weather Bureau .o e
22 | Director U. 8. Goological Survey_ . __ . s
23 | John Stewart, War Department. -
26 | F.D. Leffingwell
27 | Willlam Guerin, Now York oo
28 1 Colonel Meandell, U. 8. Engineers_.__.._..__.
29 | E. M. Kemmler, Ohio Stato University...
29 | W. H. Bailey, Red Bank, N. J
29 | Thomas F. Bowes, West Nowton, Mass ..o
29 | G. 8tory, Civil Engincor, S8an Luis Oblapo, Cal oo ..o
‘30 | U. 8. District Attorney, Washington, D. C .o cooocmarae.
April 2 | G. L. Van Bibbor, Belair, Md ——
3 | Thomas Monroe, Cotecau Landing, P, Q oo momoone
4 | G. L. Van Bibber, Belair, Md
4 | J. F. Ambrose, Brooklyn, N. Y
5 | F. W. Proctor, Highlands, Macon County, N. C __
6 [ E. P. Alexander, Georgetown, 8. C .o omoum i mccaneeee
6 | Cambridgeport Dairy Co., Cambridgeport, Mass . _.._._____
9 | Colonel Mendell, U. 8, Engineers.
9 | Joseph Rowe, Priceville, Ky -
12 | Hydrographic Office
12 | W, B, Edwarde, Penick, Ky
‘14 | Central 8chool S8upply Co., Chicago, Il e v
16 | U. B. Goological Burvey
17 | L. M. Haupt, Philadelpbia, Pa
18 | C. E. Buck, Boston, Mass
19 | Otis Ashmore, Savannah, Ga !
21 | U. 8. Geological Survey
23 | J. Milne
28 { J. B. Baylor, Richmond, Va. ) ,
30 | J. G. Warren, U. 8. Engineors
30 | Mississippi River C ission
May 2 | Wm. P. Craighill, Colonel U. 8. Engineers_______a__.___|
2 | Queen & Co., Philadelphia, Pa
3 | Chief of Engineeors. U, 8. Army_ . _______________
8 | Major Raymond, U. 8. Engineers.
9 | J. J. Warren, U. S. Engincers
14 | F. Niernsoo and A. G. Lamotte, Columbia, 8, C__.ooo._.o__
14 | G. L. Voso, Paris, Me
15 | U, 8. Geological Survey
15 | E. W, Harrison, Philadelphia, Pa
18 | E. 8. Starr, Philadelphia, Pa
19 | Colonel Mendell, U. 8. Engineors
19 | L. M. Haupt, Philadelphia, Pa
26 | E. B. Thompson, St. Augustine, Fla o ommmeeee o
28 | U. 8. Fish Cc issioner .
20 | Maj. A. M. Damrell, U. 8, Engineers. .caaecaccccaeaeaaeaoo
31 | U, 8. Geological Survey
31 | C. Fernald, Aesistant Engipeer, District of Columbia ..
31 | U. 8. Fish Commissioner :
June 1 | Gall & Lembke, New York, N. Y

Data furnished.

Magnotic declination at Nogsles, Yuma, and 8an Diego.

Height above ocean of Lake Champlain and bench marks.

Tide-gauge clocks. ‘

Geographical position of 1,000 points determined by the Coast and Geodetic
Survey.

Positions and descriptions of fifty-four trigonomotrical stations.

Magnetic declination of Wakefleld, Va., in 1894,

Copy of manuscript table of magnetic declinations.

Tidal literature.

Tracing of survey of Point Loma, Cal.

Expression for the magunetic declination and its annual chango at Columbus,
Obio. .

Information respecting the hypsometric map of the United States.

Apparent doclination of polaris.

Information rolating to magnetic results.

Tracing of tho Carollton Map. .

Tracing of topography of Swan Creek aud vicinity.

Information relating to levels about Lake Champlain.

Magnetic data for 1660, 1760, 1770, and 1884, and epoch of extreme east
olongation,

Currents in New York Harbor.

Diurnal inequality of tides,

Storm tides near New York,

Predicted tides, Sitka, Aluska.

Copy of topographic survey.

Chango of magnetic declination in Hart County, between 1795 and 1804,

Data of the survey of 1871, Magdalena Bay ; geographical positions of light-
houses.

Magnetic doclination at Danville, Ky., and change during last fifty years.

Geographical positions and heights of mountains,

Two hundred and fiftoen goographical positions and descriptions of stations,

Tracing of the mouth of S8an Gabriel River, Cal.

Tracing of hydrography of S8heepscoto River, Me,

Geographical positions of one Liundred and eight privcipal cities of the United
States.

Geographical positions and description of etations In New York and Vermont.

Length of thirty-ninth parallel across tho Unitod States.

Copy of boundary lino between Maryland and Virginia.

Geographical positions on Lake Pontchartraiu and Lake Borgne, La.

Copy of hydrography aund topography of Mississippl River, vicinity of Now
Orleans.

Mean Jow water, West Point, York River,

Magnetic data.

Copy of topography of Point Loimna, Chincook Point, Cape Disappoiutment.

Copy of survoys of part of Delaware Bay,

Data relating to triangulation, mouth of Mississippi River.

Latitudo and longitudo of tho astronomical station of 1853, at Columbia, 8. C.

Agresment of baso Jines,

Geographical positions and description of stat{ons near Minneapolis, Minn.

Tidal data for Gloucester, N. J.

Geographical positions in New Jersay, Pennsylvania, Maryland, and Dis-
trict of Columbia,

Copy of topography of Point. Loma.

Copy of Hydrographic S8urvey, 1804, of St. Simons Entrance.

Geographical positions, etc,, of three lighthouses near Key West.

Description of bench mark.

Copy of hydrography of Mobile Bay and entrance,

Geographical positions and descriptions of stations {n Pennsylvania, New
Jersey, and Delaware,

Height and description of two bonch marks in District of Columbla,

Uydrographic projections of 8t. Croix River.

Geographical positions in New Canaan, Conn.
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1. INFORMATION FURNISHED.

TABLE No. 3—Continued.

1

i J. G. Kerry, East Liverpool, Ohio

Name.

Data furnished.

W. R. Yorks, Lima, N. Y _o e
P. McNeille, Southern Pines, N, Cucmmeomoom i acnmen
E. 8. Starr, Philadelphia, Pa . i
F. H. Loud, Colorado Springs, Colo
Bradley & Pastes, Now Yaork, N Yo eeeoo
W. A. Garthright, Dabnoys, Louiss County, Va ___
Post Offico Department -

Eugene Anderson, Civil Engineor, Dububue, Iowa
F. P. Gulliver
J. H. Gray, Poweo Valloy, Ky_ - oo
W. W. Austin, Winchester, Ky
W. 8. Krobs, Albert Lea, Minn _—
I’. ¢. Kennody, Engineer Sewerage Commission, Balti-
more, Md.,
F. M. Eppley, New York, N, Y.

U. B. Geological S8urvey

F. M. Wales, Engineer Harbor Commlssion, Boston, Maus.__}

Secular change of magnetic declination at Limu, N. Y., 1820-18%4, and pres-
ont bearing of a line run in 1840.

Magnetic data.

Geographical position of Easly, 8. C.

Geographical poaition of seveuteon triapgulation stations.

ITeight of the Great Lakes abuve the ocoau.

Tidal data, Fort Pulasgki and S8avannah, Ga.

Geographical positions In North and South Carolina.

| Magnetic data.

Geographical positions, vicinity of Dubunque, Iowa.

Trigonometric position and elevation of Mount Ascutney, Vt.

Height of Louisville, Ky,

Geographical position of Escondido, Cal., and magnetic declination.

Position of the carth's maguoetic poles at different epochs.

Tracings of topographic slLeets 401-436.

Tracing of topography and hydrography, vicinity of North Drothers Isiand
and Port Morris, East River, N, Y.

Goographical position and description of trigonometrical positions in Ver-
mont. .

Tracings of hydrography of Boston Inner Harbor.
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OFFICE REPORT No. 1—1804.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR
ENDING JUNE 30, 1894.

UniTep StaTes CoasT AND GEODETIC SURVEY,
Washington, D. C., Oclober 24, 1894.

Sir: I have the honor to submit the annual repert of the Office for the fiscal year ending
June 30, 1894, and with it the annual reports of the various divisions thereof, as follows:

1. The Computing Division, Assistant C. A. Schott, Chief.

. The Tidal Division, Mr. L. P. Shidy, Acting Chief.
. The Drawing Division, Assistant Wm. H. Dennis, Chief.
. The Engraving Division, Assistant Geo. A. Fairfield, Chief.
. The Chart Division, Assistant Gershom Bradford, Chief.
. The Miscellaneous Division, Mr. M. W. Wines, Chief.
. The Instrument Division, Assistant E. Smith, Chief.
. The Library and Archives Division, Mr. F. H, Parsons, Chief.

The details of the work in the several divisions will be found in the reports of their
respective chiefs.

Beginning July 1, 1893, I was for the whole of the summer and part of the fall and at
various other times durmg the year acting superintendent of the Survey, while the Superin-
tendent, Dr. Mendenhall, was absent performing his duties as Boundary Commissioner or
attending to duties that had been assigned him in connection with the World’s Columbian
Exposition. )

Assistant Spencer C. McCorkle was relieved from duty with the assistant in charge of
the office in July, 1894, and placed in charge of the Engraving Division, which had been left
without a head upon the death of Assistant J. Henry Turner. He performed the duties with
his usual zeal, and the Division was in its usual good working order when turned over by
Assistant McCorkle to Assistant Ogden on October g, 1893. He then returned to duty with
me and was actively employed in advancing our chart work until early in March, when he
was taken to Garfield Hospital where he died March 2o, 1894, respected by all who knew him
and beloved by his associatzs on the Coast and Geodetic Survey, in which work he had spent
his life.

In the death of Mr. John G. Thompson, engraver, which occurred Friday, September 22,
1893, the service has lost a most worthy man, skilled in his work, consciencious in the dis-
charge of every duty, and earnest in his efforts to advance the best interests of the public
service. He will long be remembered by his late associates.

Mr. Robert T. Bassett, skilled laborer, also an old and trusted employee, died February

KX Nt hwoN

8, 1894.
Mr. C. E. Yarboro, messenger, was in the service only a few months when he died April
26, 1894.

Mr. A. B. Simons has attended to the duties of clerk to the assistant in charge of the
office, Mr. E. B. Wills has attended to the “leave of absence” account, the freight and receipt
books, etc., and Miss Ida Peck, Miss Sophie'Hein, and Miss Kate Lawn have attended to the
general typewriting of the office and to various clerical matters in a satisfactory manner. -

Work in the several divisions of the office has procéeded in the usual manner. Assistant
H. G. Ogden was again detached from the Engraving Division for duty in the field on June
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7, 1894, and was succeeded by Assistant Geo. A. Fairfield, who was relieved from the tempo-
rary charge of the Tidal Division for that purpose. Mr. L. P. Shidy, computer, succeeded
Assistant Fairfield in charge of the Tidal Division.
Respectfully, yours, .. B. A. CoLONNa,
Asststant in charge of the Office.
Gen. W. W. DuUFFIELD,
Superintendent, U. S. Coast and Geodelic Survey.

REPORT OF THE COMPUTING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

‘CompuTinG Division, July 12, 1894,

Sir: In conformity with the regulations of the Survey, I have the honor to submit here-
with the usual annual report of the work done in the Computing Division of the office during
the fiscal year ending June 30, 1894.

No change took place in the personnel of this Division during the year, and its charge
was continued with the undersigned. But very little temporary aid was had, viz: A. S.
Christie was connected with the Division but twenty-six days (in July); H. L. Stidham
reported for duty November 16, 1893, and remained until February 27, 1894; John F. Hayford
was assigned to the Division during one month and nineteen days (March 1 to April 19),
and Sub-Assistant J. Nelcon during fifteen days (May 11 to May 26, 1894). '

The duties devolving upon me as Chief of the Computing Division consist mainly in
directing and supervising the computations and reporting the results, and in preparing
answers to scientific or professional inquiries in connection with official correspondence; in
furnishing data or other information required for the use of field parties, or needed by the
office, and in making such special investigations and examinations as may be assigned or
called for.

Much of my time was consumed in making the discussion of the variability of the
astronomic latitude of a place as shown from the extensive series of observations made at
San Francisco, California, between May, 1891, and August, 1892, and comprising not less than
6,768 individual observations ; my report of these results was submitted June 27, 1894.

- Between July 24 and August 16, 1893, I had charge of the Coast and Geodetic Survey
exhibit at the World’s Fair at Chicago.

With respect to the part which I took in the Geodetic Conference, convened by the
Superintendent of this office, and which remained in session from ]anuary g to February 28,
1894, I beg leave to refer to the report made by the chairman of the conference.

The discussion of the magnetic observations was kept up to date. I computed the
latitude and the azimuth observed at Yakutat Bay, 1892. Among the reports made the
following may deserve special mention: On the results of the difference of chronometric
longitudes between Tacoma and Sitka and between Sitka and Yakutat, 1892; on the difference
of longitude between Sitka and Taku, Fort Wrangell and Burroughs Bay, Alaska, 1893.

The annual statistics of astronomic, magnefic, and gravitation observations were
attended to.

A specification of the work performed by each computer during the fiscal year is here-
with presented; it is made up from the daily and monthly reports:

Edward H. Courtenay adjusted the coast triangulation of California between Ross Moun-
tain and Mendocino City and in the vicinity of Shelter Cove; 'computed the triangulations in
the vicinity of Needles, California, 1893, and of Yakutat Bay, Alaska, 1892, and made fair
progress with the computation of the triangulation connecting Lake Tahoe with the main
work in connection with the Boundary Survey, California and Nevada, 1893. Mr. Courtenay
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also attended to the arrangement for the binding of the geodetic, astronomic, and magnetic
records in the archives; prepared geodetic or other data for use by the field parties, and
directed part of the work of Mr. Boutelle, Mr. Kummell, and of Mr. Hurley. He also assisted
in the preparation of the annual geodetic statistics of the Survey, and attended to miscella-
neous computations, and had charge of the Computing Division during my absence in
Chicago.

Myrick H. Doolittle computed the heights of the secondary triangulation stations on the
coast of California, between Ross Mountain and King Peak; adjusted the position and result
for height of Station Mount Conness, California; computed and adjusted the main triangu-
lation in Kansas of 18go-"g1-"g2; adjusted the base figure for the introduction of St. Alban's
Base, West Virginia, 18¢91-'g2; made the least square abstracts of primary horizontal direc-
tions at stations Nebo, Utah, 1887; at Desert, Utah, 1887 and 1892; at Ogden, Utah, 1888 and
1891; at Pilot Peak, Nevada, 1889 and 1892, and at Ibepah, Utah, 1889. Mr. Doolittle nearly
" completed the adjustment of that part of the primary triangulation of Nevada and Utah
lying between the line White Pine-Diamond Peak, and the lines Tushar, Nebo, and Ogden,
Utah. He also assisted in the preparation of the geodetic annual statistics,

Henry Farquar supplied the mean places of a number of stars in addition to those
furnished last year for the latitude computation of San Francisco, 1891-'92, and computed
and discussed the observations for value of micrometer of zenith telescope No. 3, employed
in the latitude work at San Francisco. Mr. Farquar also computed the following latitudes:
Station of 35© past Colorado River, California and Nevada boundary, 1893; station on
Burroughs Bay, Alaska, 1893; station on Taku River, Alaska, 1893; station at Fort Wrangell,
Alaska, 1893; station at Sitka, Alaska, 1892; station at San Diego, California, 1892; station at
Lake Tahoe, California, 1893, and of Station Nogales, Arizona, 1892.

Charles H. Kummell was chiefly engaged in the solution of normal equations demanded
in the adjustment of secondary triangulations; in revising abstracts of horizontal directions
at primary stations in Utah and Nevada, and in miscellaneous geodetic computations,
assisting Mr. Courtenay in the computation of the triangulation of Yakutat Bay, Alaska,
1892. Mr. Kummell also computed coordinates for a zenithal projection for the United
States (excepting Alaska), and extended the geodetic factors for the computation of
geographical positions to higher latitude, so as to take in the whole of the Territory of
Alaska.

John B. Boutelle was principally engaged in preparing or revising abstracts of angles or
directions, and in computations of triangle sides and geographical positions. He plotted
the triangulation of Massachusetts and prepared the manuscript copy of results for publica-
tion; computed the supplementary triangulation about San Francisco Bay of 1887-'g2, and
made good progress with the computation of the triangulation of Suisun Bay, 1886-'87-'88.
Mr. Boutelle also attended to copying reports, and to miscellaneous matter connected with
the work of the Division, in particular to furnishing copies of descriptions of stations.

Daniel L. Hazard made the computations for telegraphic differences of longitude of the
following places: San Francisco and Sacramento, 1888—'8g; San Francisco and Point Arena,
1889; Sacramento and Verdi, 1889; Verdi and Carson, 188g; Carson and Genoa, 1889; Carson
and Lake Tahoe, 1893; Carson and Austin, 1889; Austin and Eureka, 1889; Eureka and Salt
Lake, 1889; Marysville and Sacramento, 1889; Sacramento and Los Angeles, 188g; Los
Angeles and San Francisco, 1889, and Los Angeles and Needles, 188g. He also computed
the chronometric difference of longitude between Sitka and Yakutat, 1892, and between Sitka
and the following places: Taku, Wrangell, and Burroughs Bay, all in Alaska, 18g3. Mr.
Hazard also computed the following azimuths: At Nevada and California boundary station
of 1893 in latitude 35°; at Lake Tahoe southeast station, 1894 ; at Taku, 1893 ; at Fort Wrangell,
1803; and at Cabin, Stikine River, 18g3. He also computed the triangulations of Commence-
ment Bay, Washington, 1886 and 1892, and of Cooper and Wando rivers, South Carolina, 1889 ;
reduced magnetic observations at Columbus, Ohio, and attended to some miscellaneous work,
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Henry F. Flynn was engaged for eleven months on the reduction of latitude observations
made at San Francisco, California, 1891-'g2, for the purpose of investigating the law of varia-
tion of latitude. He also computed the heights of the stations in the trigonometrical survey
of Yakutat Bay, Alaska, 1892, and attended to some geodetic miscellanies.

Lilian Pike was mainly engaged in computation of star places and otherwise advancing
the computation for latitude of San Francisco, California, 1891-’g2. Miss Pike also computed
geographical positions of stations between Ross Mountain and Point Arena, California, and
attended to miscellaneous geodetic computions, including solution of equations.

Alexander S. Christie was only connected with this Division during part of July, 1893,
when he assisted in the computations for latitude of San Francisco, California, 1891-"gz2,

Harrison L. Stidham assisted in the computation for latitude of San Francisco, California,
1891-"92, between November, 1893, and February, 1894.

John F. Hayford, during March and April, 1894, assisted in the reduction of the San
Francisco latitude, 1891-"92.

John Nelson was engaged during the two weeks of his connection with this Division in
miscellaneous computations.

Daniel Hurley attended to the clerical duties of the Division, and in particular prepared
copies of descriptions of trigonometrical stations required by field parties. He also attended
to revisions, and during about one month was engaged on work assigned by the Assistant in
Charge of office.

Yours, respectfully,
CHas. A. ScHoTT,
Assistant in Charge of Computing Division.
Mr. B. A. CoLonNa,
Assistant in Charge of the Office.

REPORT CF THE TIDAL DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 1894.

TipaL DivisioN, August 30, 1894.
Sir: I have the honor to submit-the following report of the Tidal Division for the fiscal
year ending June 3o, 1894: :

SUMMARY OF THE WORK DONE DURING THE YEAR,

The tide tables for the Atlantic and Pacific coasts for 1895 were prepared for publica-
tion, and both volumes were read and revised in proof. The following are the principal
changes which were made in the Atlantic Coast Tide Tables for 18g95: (1) A table was intro-
duced to enable mariners to find the height of the tide at any time. (2) The current tables
were improved in form and a number of new stations added. (3) The table of tidal differ-
ences was increased by the addition of thirty-two stations. (4) The table of tidal constants
was remodeled so as to supply the elements necessary for furnishing tide notes for charts.
(5) The alphabetical list of tidal stations was placed at the end of the volume to serve as an
index. The double reference to both tables, 1 and 2, was discontinued, and a plain page
reference given instead.

The principal changes in the Pacific Coast Tide Tables for 1895 were the following:
(1) The name of the volume was changed to Tide Tables for the Pacific Coast of America.
(2) A table was introduced to enable mariners to find the height of the tide at any time.
(3) Full predictions were made for the first time for Honolulu and Panama. (4) The num-
ber of subordinate stations was more than doubled by adding the most important ports on
the west coast of South America, in Eastern Asia, Australia, and the islands of the Pacific
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Ocean. (5) Thé table of tidal constants was remodeled and very much extended in order to
supply the elements necessary for furnishing tide notes for charts; and it was combined with
the tables of differences and geographic positions so as to present all the information about
any station at a singleopening. (6) A system of marking intervals soas to indicate whether
a great or a small tide will result from the use of a given transit, was introduced. (7) The
special tables of former years for sunrise and sunset which applied to only four stations, were
replaced by a general table giving these times for whole earth. (8) In the explanation of
tables various formula were used showing not only their construction, but how to approxi-
mately derive a number of additional constants from those which are given.

QOur tide tables now cover about half of the seacoast of the world, and itis hoped that in
the near future our predictions may be extended to all the principal commercial ports.

. With a view to accomplishing this result without having too large a volume, a form for pub-
lication was submitted to the Superintendent which, in addition to the great condensation
incident to giving three months upon one page, is believed to be more convenient and to con-
tain more information than any form which has been heretofore used.

In order to extend our information about the tides in foreign waters, on March 12, 1894,
Dy. T. C. Mendenhall addressed the Secretary of the Treasury, asking him to request the
Secretary of State to send a circular letter to the consular and diplomatic agents of the United
States, instructing them to give us answers to our questions so far as they were able to secure
such information from the governments to which they are accredited. In response to these
circulars we have received much valuable information, and it gives me pleasure to testify to
the promptness and evident interest with which our foreign legations entered into this
matter,

It is gratifying to note the widespread interest in tidal questions, which is not limited
to European and our own coasts. Many remote countries in Africa and Asia gave very satis-
factory replies to our questions, and it is worthy of specialremark that the Japanese furnished
us the principal harmonic constants for forty-five ports.

An harmonic analysis has been completed for a year of observation at Homnoluly,
Hawaiian Islands, and at Panama, Colombia. At Portland, Maine, the analysis of a year has
been almost completed Four months have been added to the eight months previously
reported for Newport, Rhode Island, thus completing the analysis of a year for this station.
An harmonic analysis is in progress for Philadelphia, Pennsylvania, and Old Peoint Comfort,
Virginia. The total work done on harmonic analysis during the year is the equlvalent of the
complete analysis of about four years.

The nonharmonic reductions completed during the year consist of sixteen series, the
equivalent of about three and a half years of continuous observations, which have been
discussed by the first or interval reduction method; and of eleven series, the equivalent of
about thrée years of continuous observations, for which second or phase reductions have
been ‘made.

Tide notes have been prepared and furnished for one hundred and fourteen stations on.
thirty-six charts. - '

Requisitions from fourteen field parties have been filled, involving the description of
seventy-six bench marks, and tidal data for thirty-five stations.

"Tidal information has been called for by forty persons not connected with the Survey,
the response to which required the preparation of fifty descriptions of bench marks, current
tables for eight stations, tidal data for forty-four stations, and the writing of many techni-
cal letters requiring research in their preparation.

An aggregate of about seventeen years of record from automatic tide gauges has been
received, examined, and registered. ' This includes about eight and a half years of record
from Fort Sumter, Charleston Harbor, South Carolina, made under the direction of the United
States Engineer Corps; about a year and a half of record from Lake Michigan, at Chicago,

_S. Ex. 8——17
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Illinois, and tracings from the Hawaiian Government Survey of the tide-gauge record at
Honolulu for the entire year. About three years of tabulated hourly heights of the sea, high
and low waters, temperature and density of the sea, and meteorological data, as also fifty-
cight original and the same number of duplicate volumes of tidal observations from staff and
box gauges, were received. .

The need of a manual on tides and tidal phenomena has long been felt in this Diyision
in order to systematize the work, and to have a ready means of answering numerous inquiries
concerning tides. The preparation of such a volume was assigned to Dr. Rollin A, Harris,
who by his former contributions to the advancement of the work of this Division, had proved
himself well qualified for the task. In connection with this work, auxiliary tables have
been prepared under his direction, as rapidly as our inadequate force could spare the time
from necessary routine labors. The portion having the most direct bearing upon the pro-
duction of the tide tables has been nearly completed ; it applies to the reduction, the classifi-
cation, and the prediction of tides.

It is important that all results from the reduction of observations should be reduced to
their mean values, so that those obtained from various years may be comparable with one
another. Want of attention to this detail has rendered many determinations of the range of
tide, height, inequalities, etc., heretofore made by the Survey, somewhat uncertain and often
inconsistent. Tables have now been prepared which enable us to readily pass from the
particular to the mean value for a station, and the elements for prediction may be approxi-
mately obtained from the reduction of high and low waters.

In order to obtain good predictions for a subordinate station referred to a principal port
for which full predictions are given, it is necessary that their tides be similar in type.
Heretofore the Survey has had no criteria by which the class or type of tide could be readily
obtained. Such criteria have now been developed and found to be extremely simple in their
application. ,

An analytical method of predicting tides from their harmonic elements has been devised,
which will serve as a check upon the working of the tide-predicting machine and supply
parties with a means of making their own predictions.

The equilibrium -arguments V, + u and the factors F and f for reduction of tides have
been computed and tabulated for Greenwich midnight. Beginning each year from 1850 to
1950 suitable interpolation tables have been made so as to adapt the tabular values to any
other longitude and date. These tables are indispensable for both the analysis and the pre-
diction of tides.

During the past year Mr. F. M. Little, of this Division devised a chronograph attachment
which records on the tide curve or maregram the position of the pencil at each exact hour.
He suggested a means of increasing the range of our automatic tide gauges without dimin-
ishing its scale; a tension spring which reduces to practical uniformity the work of the
driving clock of the gauge; and a reading board for tabulating maregrams. '

The ladies of this Division assisted in the preparation of many tables requiring more
intelligence and care than their grade in the service would warrant one to expect from them;
and it gives me pleasure to state that they have been efficient and zealous in their work.

Assistant G. A. Fairfield was in charge of the Division until June 8, 1894, when he was
given temporary charge of the Engraving Division, and Mr. L. P. Shidy made Acting Chief
of the Division. Assistant G. A. Fairfield served all the year until June 8; Messrs. L. P,
Shidy, F.-M. Little, R. A. Harris, Mrs. Virginia Harrison, Miss Alice Reville, and Miss
Florence Brower were employed throughout the year., Mr. F. V. Moss was temporarily
engaged from September 28, 1893, to the end of the fiscal year.

The working force of this Division for many years past has been barely sufficient to carry
on the routine work of preparing tide tables and supplying calls for information, and
consequently it has been impossible to make use of many valuable observations which have
been received and filed in our archives. We need the results from all these records to improve
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our tide tables, yet year after year we are compelled to get along without them, because it
is impossible with our present force to prevent getting more and more behindhand in our
reductions. Wealready have an aggregate of about three hundred years of tidal record from
automatic gauges which has never been discussed, and there are hundreds of volumes of un-
reduced staff observations, as well as very many volumes of observations on the currents.
There is an urgent necessity for increasing our force if the Government is to derive any benefit
whatever from the expensive observations it has paid for, If our present force were doubled
it would require about fifteen years to discuss the vast accumulatmn of unused records

already on hand.
Respectfully, yours,
L. P. Suipy,

Acting Chief of the Tidal Division,
Mr. B. A. CoLoNNA, .
Assistant in charge of the Office.

REPORT OF THE DRAWING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 1894.

Drawinc Division, September 28, 1894.

Sir: I have the honor to submit the annual report of the Drawing Division for the fiscal
year ending June 30, 1894. The changes in the personnel have been as follows:

Mr. Asa G. Randall, transferred to the Chart Division August 1, 1893.

Mr. E. S. Mitchell, retired on account of sickness June 26, 1894.

Mr. W. R. Doores and Mr. F. W. Clay, appointed draughtsman through Civil Service
examination on November 21, 18¢93. Mr. Clay was immediately transferred to the Hydro-
graphic Division.

The general assignment of work has been the same as in previous years.

Mr. A. Lindenkohl has been employed in collecting information, correcting and revis-
ing the pubhshed charts, and in constructing projections on copper.

Mr. H. Lindenkoh], in reductions and drawings for charts to be published by engraving
or by photolithography.

Mr. E. H. Fowler, in the reduction of the survey of the District of Columbia for photo-
lithographing and in constructing projections for field use.

Mr. E. J. Sommer, on drawings for the progress sketches along or near the thirty-ninth
Parallel until October 15, since then on the computation and adjustment of the work in south-
eastern Alaska.

Mr. D. M. Hildreth, on drawing for charts to be published by photohthography, in cor-
recting and verifying the section maps of the District of Columbia, and in making projections
for field use.

Mr. C. H. Deetz, on drawings for charts published by photolithography, projections for
field parties, and clerical work.

Mr. G. F. Pohlers, on photolithographic drawings and sketches for illustrating the annual
Teport,

Mr. E. P. Ellis, on drawings for photolithographing, lettering plane table sheets, and on
‘tracings,

Mr. Paul von Erichsen has been engaged on drawings of instruments, and in inking and
Completing original plane-table sheets.

Mr. C. Mahon, on reductions for engraved charts until the 15th of February, when on .
account of defective eyesight he was unable to continue; he has since been employed in
clerical work for the assistant in charge. '

Mr. E. S. Mitchell, Asa G. Randall, and W. R. Doores on miscellaneous tracings and in
lettermg and completing original plane-table sheets,
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During the year drawings have been completed for twenty-six new charts and thirteen
new editions of charts for publication by photolithography, eighteen new charts and thirteen
new editions of charts for engraving. Thirty-five drawings were made for publication illus-
trating the annual report. Twenty-nine section maps of the District of Columbia have been
verified for engraving. Thirty-four topographic and seventy-three hydrographic projections
were constructed for field use. A large number of original plane table sheets have been
inked and prepared for registration, and the usual number of minor corrections applied to
the regularly published charts. In response to calls from.the several Departments of the
Government and from the general public, a great amount of information has been furnished,
-a list of which is appended (see table No. 3).

I have pleasure in testifying to the general interest in the work and close attention to
their duties of the employees of the Division,

Respectfully, yours,
W. H. DENNIs,

Assistant, and Chief of the Drawing Drivision.
Mr. B. A. COLONNA,
Assistant in charge of the Office.

REPORT OF THE ENGRAVING DIVISION, U. S. COAST AND GEODETIC SURVEY bFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

ENGravING DIVISION, August 14, 1854.
Sir: Irespectfully submit the following report of the operations of this Division during
the fiscal year ending June 30, 1894:
The statistics are as follows:

ENGRAVING.
Number of new charts completed _..... .. . ... . . ... 18
Number of new editions of charts completed.. ... .. .. ____.___...._._.. 13
Number of sketches and illustrations completed _... ... . __.___.._._.... 3
Number of new printing plates reissued ... ... ... . ... . ... ... ........ 1
Number of section maps of the District of Columbia completed (four plates
each). ... oo s..ll. e 12
Number of new charts commenced ...................................... 15
Number of new editions of charts commenced. ... ......________...._..... 10
Number of sketches and illustrations commenced......__.___.__..___._ ... 10
Number of section maps of the District of Columbia commenced (four plates
each) L el 17
Number of printing plates—reissued, commenced ... ... ... 2
Number of chart plates corrected forprinting _.._ ... ___ ____......__.. 572
Number of chart plates printed for chart room ._._...______..__. .. .. ____ 704
" Number of sketchgs and illustrations corrected for printing .. __._...____. 59
Number of plates in progress during the year not completed... .. .._____. 35
Number of unfinished plates on hand at the close of the year, viz:
New charts - oo mee e oo e e e 22
New editions of charts. ... ... .. 19
Sketches and illustrations. ... ..o L _ae._.. 52
ELECTROTYPING,
Number of pounds of copper deposited.. ... ____________ . __ ___...._. 2 937

Number of square inches on which deposit was made ......._....._.. 111 247
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Number of plates made, viz:
T BASSOS .« - e e e e e e e e e e 41

Total . e cemmmm—————————- 92

Of this number one basso and fourteen alto plates were made for the Hydrographic
Office, Navy Department,

PHOTUGRAPHING.
Number of negatives made . ... .. ... ... acaeao-. eee- 218
Number of blue printsmade.____.___.__._ ... _._ ... e eene e 3 302
Number of silver printsmade ... . __ .. .. .. ... _._....... 467
Number of silver prints made for the Navy Department._ ... ... ____.. 144
Number of lantern slides made ... __ . .. _._........ R 51
Number of chronograph scalesmade ... __ .. .. __.__ .. . .._.c...._.._. 3
Number of black prints made. .. e - 23
‘ PRINTING.
Number of impressions for the chart room ... ... ......... ... 42 046
Number of impressions for Assistant in charge of the Office ..... _._.__ 1 718
Number of impressions for Hydrographic Inspector . ... ... ... .. 25
Number of impressions for Engraving Division ... .. ........._..... 784
Number of impressions for lithographer's transfer proofs... ... _....... 75
‘Total number of IMPressionS (. ... .. cceeieaaan 44 648

The force of engravers has remained as reported in the annual report ending June 3o,
1893.

The three new engravers reported as commencing work April 17, 1893, have continued
throughout the fiscal year 1894, and have shown themselves as capable of doing excellent
work.

The old or expert engravers have been employed as heretofore on the branches of work
they have made spec1alt1es with the exception of such interruption as was necessary through ‘
the corrections arising from resurveys and work necessary to prepare the plates for publica-
tion. The young men who have heretofore been considered as under instructions have all
made such satisfactory progress that they have been advanced and are now considered good
engravers and add very much to the strength and output of the work of the Division.

Contracts for engraving were given out quring the latter part of the year to Messrs.
Evyans and Bartle of this city, to engrave three plates, viz: Chart No. 8100, Clarence Strait,
Revillagigedo Channel and Portland Canal, scale 1-200 coo; Chart No. 8200, Sumner Strait
and Frederick Sound, scale 1~200 coo; Chart No. 8300, Lynn Canal and Stephens Passage,
scale r—200 ooo, all of southeastern Alaska; also seventeen sets of plates, sixty-three in num.
ber, of the Topographw Map of the Dlstrxct of Columbza, four sets of which were completed
and the balance of the work is well advanced.

The most important engravings completed during the year were Chart B—Chesapeake
Bay to Jupiter Inlet, scale 1—eco ooo; Chart C—The Stfaits of Florida and Approaches, scale
1-200 000, being enhrely new engravings in one plate each, giving greater detail than was
shown on the former editions.

The number of driginal charts, and plates of new editions of charts completed durmg
the year is far in excess of what has heretofore been reported, and embrace a great deal of
new work and recent surveys.

A large number of important plates were continued during the year and many of them
advanced so far that they will be completed and publxshed very rapidly during the present
fiscal year.
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The requisitions for printing from the chart room have decreased during the fiscal year
1894 by about 3 soo copies, as compared with the work of the last year, 1893, although there
were fifty-five plates more corrected for printing than in the previous year; but the orders
were not so large, being reduced to correspond with the demand.

The improved facilities of the printing rooms have enabled us to readily keep up with
the demand and to overcome the serious annoyance of previous years, and the charts are

promptly issued to the public.
The registration of the photolithograph work has been continued in this Division forthe

fiscal year 1894. Thirty-nine new charts, new editions, new prints, and reprints were fur-
nished during the year, making an aggregate of 10 200 copies.

The plate printing office has continued under the direction of Mr F. Moore, foreman,
The force of printers has remained unchanged with the exception of the removal of Wm,
H. Horne, printer’s helper, August g, 1893, and the appointment of Paul Dexter in his place,
October 23, 1893; and the’ re51gnat10n of Otto Kemmler, May 6, 1894, and the appointment of
Frank C. Gohre, May 8, 18¢4.

The electrotype and photograph rooms have continued under the charge of Mr. D. C.
Chapman, assisted by Mr. Louis P. Keyser. The work of this branch of the Division has
greatly increased compared with the work in 1893.

The general work of the Division has been performed by Mr. John H. Smoot in his usual
acceptable manner, and the correspondence and detail work in regard to photohthographmg
by Mr. Eugene Rhodes, who has performed his duties very satisfactorily.

The Chief of the Engraving Division, Assistant H. G. Ogden, having been ordered on
special duty June g, 1894, to make a resurvey of a portion of Boston Harbor, Massachusetts,
I was assigned to this Division by the Superintendent, and took charge as Acting Chief of
the Division June 11, 1894, and with my little experience as such, I must say that the work
has progressed to my entire satisfaction, and for the good generally of the Office.

Respectfully, yours,
: GEORGE A, FAIRFIELD,

Assistant, and Acting Chief of the Engraving Division.
Mr. B. A, CoLONNA,
Assistant in Charge of the Office.

REPORT OF THE CHART DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 1894.

CuarT DivisioN, August 17, 18p4.

Sir: 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 correspondence.
Mr. H. R. Garland, issuing and correcting charts.

Mr. J. H. Barker, correcting charts.

Miss M. L. Handlan, coloring charts.

Mr. Neil Bryant, receiving and stamping charts.

Mr. R. T. Bassett, mounting sheets and joining charts.
Mr. J. W. Whitaker, correcting charts.

Mr. T. V. Walker, correcting and coloring charts. -
Mr. Ivy Hill, correcting catalogues and coloring charts.
Mr. W. R. White, messenger.

Mr. A. G. Randall, correcting charts.

Mr. H. Sidney King, coloring and correcting charts,
Mr. W. P. Mangum, coloring charts.

Mr. J. K. Hagmann, messenger.
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The changes in the force have been as follows:
Mr. A. G. Randall, transferred from Drawing Division August 1.
Mr. T. V. Walker, transferred to Post-Office Department August 26.
Mr. H. Sidney King, assigned August 28.
Mr. Wm. R. White, resigned September 6.
Mr, Ivy Hill, transferred to Third Auditor’s Office, Treasury Department, September g.
Mr. W, P. Mangum, assigned September 29,
Mr. J. W. Whitaker, transferred to Second Auditor’s Office, Treasury Department,
October 3.
Mr. J. K. Hagmann, assigned October 3.
Mr. W. P. Mangum, transferred to Library and Archives Division November 3o.
Mr. A, Upperman, transferred from Office January 1.
Mr. R. T. Bassett, died February 8.
With the exception of the transfers, resignation, and death above noted, the ,persons
named are still on duty here.
The following table represents in brief the nore important features of the relation of
the chart issue of this year to that of the five years next preceding:

Comparison of fssues of charts during the fiscal years noted below.

Change. Change, Change. Change. Change.
1888, 1890, 1891, 1892, 1803, 1804,
“+ or — ~+ or — . + or — <+ or — . 4 or —
i
i
Total Oopies___-. 49 312 . +18 840 63 162 | —10 193 52 959 —284 52 676 +2 361 55 026 —3 956 51 671
'0tals aeeenne
Values -..... 820 006 | 486 082 | 820 178 | —82 721 | 8§23 457 —8416 | $23 041 | 81 174 [ 824 215 | —81 739 $22 476
Fr Coples. ... 21 088 | +9 024 30 112{ —@ 301 20 811 : +2 640 23 451 | 438 859 27 310 +302 27 102
00 eean oee
Values ... 88 266 | -1-83 8565 | $12 121 | —83 275 $8 846 +8986 89 831 | 481 874 | 8Il 805 +8$40 $11 846
a Copies. - 28 244 +4 816 33 040 —892 82 148 | . —2 624 20 224 | -1 608 27 716 | 3 447 23 969
1088 8ales___
Values ____.| $11 830 | 482 227 | $14 057 —$664 | $14 611 | —81 402 | 813 209 —8800 | $12 409 | —81 7178 810 631
Coples...___ 26 540 +5 2668 l 31 806 | —3 338 28 473 | —1 259 27 214 —1 848 25 366 -—4 136 21 230
Net sales ..
Values_.__.| $11 280 | 82 205 | 813 876 —$434 | 813 141 —$635 | 812 506 —$001 | $11 605 | —$2 010 89 895

The total issue is 6 per cent smaller than that of last year, and 5 per cent smaller than
the average of the five preceding years, and the net sales, i. e., the gross sales less charts
returned by sales agents, have also decreased, being about 17 per cent in copies and value
less than those of last year, and about 23 per cent less in copies and value, as compared with
the average of the five previous years. The decrease in sales may partly be accounted for
by the general depression of business throughout the country

The distribution of charts to libraries, referred to in my last two annual reports hds
been continued, and all who have accepted the offer have been supplied with a set including
our principal charts and, in many cases, a number of the minor charts have been furnished.
It is proposed to continue the distribution as opportunity serves until each library has a
full set.

A new edition of the Chart Catalogue is in press and may Be expected in the near
future. It is hoped that a new edition can be published each year. In the past year about’
2 400 copies of the Catalogue of 1893 have been distributed.

The correspondence for the year has amounted to three thousand and seventy-nine
(3 o79) letters written.

Although the chart issue, as above stated, has been considerably less than that of pre-
vious years, it was found, as the summer season opened, that the force was inadequate for the
work, and I was obliged, in June, to increase“ the hours of work for a time and to procure
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temporary help from the Office. The force of the Division in that month numbered nine,
as compared to ten in June, 1893, and eleven in June, 1892, while the amount of correction
and coloring to be applied to the charts has been steadily increasing.

Six new charts from copperplate, and eighteen new lithographic charts, twenty-four in

all, have been delivered to this Division for issue during the past year, viz:

Date. Cat&I:jZFue Title.
1893, ENGRAVED.
Aug. 23 5400 | Point Buchon to Point Pinos.
Oct. ] 299 | Peconic Buy, Long Island.
Nov. 13 6923 | Hunter Cove and Mack Reef,
Dec, ] «“C* | The straits of Florida and approaches,
Dec. © 301 | Eastport to Moose Cove, including Cobscook Bay.
1894.
June 1 51 | Nantucket Shoals to Montauk Point.
1893, LITHOGRAPHED.
July 1 83054 | City of 8an Francisco and vicinity.
July 6 6377 | Bellingham Bay.
July 10 . 8235 | Gastineau Channel and part of Stephons Passage.
Aug, 3 8220 | Slocum and Limestone inlets and Taku Harbor.
Aug. 3 6303 | Port-Angeles.
Aug. 11 8186 | Willapa Bay.
Aug. 12 411 | Appomattox River from City Point to Petersburg.
Aug, 25 200 | Vermilion Bay to Pecan Island.
Oct. 11 8227 | Port 8nettisham.
Dec. 8 270 | Rye Neck to Little Captain Island.
Dec. 18 5144 | Sonta Monica Bay.
1894.
Jan, 2 269 ' Little Captain Jsland to Stamford Harbor.
Jan, 2 271 | Now Rochelle to Rye Neck.
Mar, 19 268 | SheMeld Island to Westcott Covo,
Mar, 26 9100 | Aleutinn Island, from Yunaska Island to Attu Island,
Apr. 20 260 | Guilford to Blackstone Rocks.
June 7 261 | Blackstone Rocks to South End, including Bradford Bar,
June 28 267 | George's Rock to 8heflield Island, including 8augatuck and Nor-
walk rivers.

Twenty new copperplate editions of charts and fourteen new lithographic editions

thirty-four in all, have been delivered to this Division.
The receipts, issues, and general distribution of charts are given in the following tables:

July 1,1883 to June 30, 1894,
Tssucs.
Number. Valuo.
Bales agents — oot s 23 540 810 451356
8ales by Office and Chart Division . 437 19035
Coungreestonal t 3371 1 b49-95
Hydrographic Office, Navy 6 642 2 099756
LightMouso Board . 2 366 883°16
Coast and Geodetic SBurvey- 3 182 1 338°56
Executive Departments 2 47 933 -80
Foreign Governments —..--- 1 204 45930
Libraries _ - 7313 3 380°36
Miscellanoous - ‘1218 54150
Totals 61 671 22 426-05
Cond B 147 2 205°20
Total fssued and con3OMNOd - ocoecmcmecemcmcnmeen 57 418 24 12125

’
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Charts on hand and recetved from July 1, 1893, to June 30, 1894.

] Number., Value,

On hand by count July 1, 1893 42 2713 816 037°45
Received July 1, 1898, to June 30, 1894 (plate) ... ____ 41 176 18 11635
Recetved July 1, 1893, to Juac 80, 1804 (stone) .. . 13 640 & 223:05
Returned 2 762 . 1 05850

Total on hand and received June 30, 1894 __________ 99 861 40 43638

Total issued and copdemned June 30,1804____ ______ I‘ 57 418 24 72125
Ox hand by book July 1, 1894 4243 15 71410
Difference between book and COUNt oo oecm e | 73 36°80
On hand by count July 1, 1884 - eemem e ! 42 360 15 67730

Very respectfully, yours,
GERSHOM BRADFORD,

Assistant, and Chief of the Chart Division.
Mr. B. A. CoLoNNA,
Assistant in charge of the Office.

REPORT OF THE MISCELLANEOUS DIVISION, U. S. COAST AND GEODETIC SURVEY
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 3o, 1894.

MisCELLANEOUs DivISION, Seplember 29, 1894.

Sir: I have the honor to submit herewith the report of the Miscellaneous Division for
the fiscal year ending June 3o, 1894. ‘

The volume of work done in the Division, so far as it is susceptible of tabulation, is shown
by the following figures: )

Letters written (sales agents, 2z 403; miscellaneous, 437) oo c..._.. 2 840
Ledger accounts kept (sales agents). ... .. . ... .. .._......_.... 94
Quarterly statements of sales agents examined and verified......._..... 281
Circulars to sales agents issued ... . .. .. ___ ... _...._.... 29
Charts sent to sales agents ... .. __ .. .. ... _........... 23540
Orders for purchases issued . ... ... . 436
Requisitions made for printing and binding .. ... .. .« iaiceiia.. 81
Requisitions for stationery filled ... ... .. .. ... ... ........ 498
Requisitions for miscellaneous supplies and repairs filled.__._.._.___._. 308
Annual Reports distributed (see tabulated statement) ._._.__....._____. 3 200
Tide Tables issued __ .. .. . . .enieoune .. e D 4 588
Atlantic Coast Pilotsissued. . ... .. . .. 3
Subdivisions, Atlantic I.ocal Coast Pilot, issued ___ . ____ . ______.._.___._. 240
United States Coast Pilots, Atlantic Coast, issned .______.._ .. __.._.__... 589
Pacific Coast Pilot, A]aska, Part Iissued. ... .. .. .. .. ... _... 59
Pacific Coast Pilot, “ California, Oregon, and Washington,” issued . .____. 31

The number of charts sent to sales agents during the year, viz, 23 540, was 3 440 copies
less than were issued during the previous fiscal year.

Six agencies for the sale of publications—two on the Atlantic Coast and four on the
Pacific Coast—were established during the year, and fifteen were discontinued—ten on the
Atlantic and Gulf coasts, and five on the Pacific Coast. The total number of agencies on
June 30, 1894, was eighty-four—sixty-four on the Atlantic and Gulf coasts and twenty on the
Pacific Coast.
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The aggregate of business done through the agencies from July 1, 1893, to June 30, 1894,
is shown by the following table:

| In hands of sales Issned to sales Roturned by sales | In hande of sales
agents July 1, agents during the Sales by agents during the year. agents during agents June
1893. year. the year. 30, 1894.
PUBLICATIONS, - - Commin:
g)(;;i :: Value. "}i(;;i;;t: Value. g);“ &f Value. sllgxe?ll- i‘:;;‘::éf g);i;f Value. g‘;"i:; Value.
Charts. 24 561 180 72576 | 23 640 '$10 45135 | 21 074 |89 564 10 (84 78110 [84 783-00 | 2 730 \Sl 043°80 | 24 207 | 89 560°20
Tide Tables - coeeommcecmeeee 1 629 382°26 | 3 664 916°00 | 4 161 | 1 040-26 | "~ 519°91 52034 270 6760 762 18050
Atlantic Coast Pllots ... 31 12950 3 1060 7 2450 526 1926 19 6650 14 4900
Subdlvisions, Atlantic Local R
Coast Pilot - oo 293 20266 104 80-00 104 78-85 16-70 62-256 118 8285 176 12076
United States Coast Pilots—
Atlantic Const v acmeee 134 134 00 2568 268 ‘00 188 18800 4700 14100 4 4-00 200 200 °00
Pacific Const Pilot—~Alaska,
Part T eieaeee 144 288-00 33 66 -00 41 82-00 20-50 61 -50 1 2°00 135 27000
Pacific Coast Pllot—**Cali- .
fornia, Oregon, and Wash-
fogton ™ e 83 332-00 21 84-00 26 104 -00 2600 78-00 1 400 m 3808 ‘00
Totals of value.___.___|.oo_.._ 11 104405 j_____. 11 865°85 |-ceamea-- 11 08180 | 6 41046 | 6 66534 |__..___ 1 270°66 10 70745

The following table shows the amount of sales of publications on the

coasts respectively, during the year.

Eastern and Western

I " Atlautic and Quif Coasts, Yacific Coast.
PUBLICATIONS. [ - -
Amount of Amount of
No. of Netam't | No. of Net am't
l copies. Value. c';m';"lv“:é"’n recoived. | coples, Value. c‘;’ﬂ’;‘;ﬁ;"" receiyed,
I .
Charts | 18 417 | 88 422°65 | $4 210-45 | 84 21220 | 2 657 | §1 14145 867006 857080
Tide Tables 11149 287 26 143 47 143°78 | 3 012 76300 37644 37660
Atlantic Coast Pilots l ki 2460 5°26 3110 2 PP DURIPURI EOSPIIY S
Subdivisions, Atlantlc Local Coast Pllot_._ ... 104 7895 1670 62'25
Unitod Btates Coast Pilots—Atlantic Coast e e oo 188 18800 4700 141700 [acmceeos . o
Pacific Coast Pilot—Alaska—Part I 19 38-00 9°50 28460 |+ 22 4400 1100 33-00
Pacific Coast Pilot—*‘California, Oregon, and Washingtun'’_ 1 400 100 3-00 25 100 00 2500 76 00
Totals of value.__. 9 043-35 | 4433737 ] 4 60998 |eeeo__. 2 03846 98300 | 1 055-36

The following publications were sent to press: Annual Report of the Superintendent
for the year ending June 30, 1892; United States Coast Pilot, Atlantic Coast, Part V—“From
New York to Chesapeake Bay Entrance;” Tide Tables for the Atlantic Coast of the United
States for the year 1895; Tide Tables for the Pacific Coast of America for the year 18¢5;
Catalogue of Charts and other Publications, 1894; General Instructions for Hydrographic
Parties; Bulletins Nos. 28, 29, 30; Notices to Mariners Nos. 168 to 180, inclusive; and Appen-
dices Nos. 1 to 12 inclusive, to the Annual Report of the Superintendent for the fiscal year
ending June 30, 1892, to be printed separately in pamphlet form.
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The usual distribution was made of the Annual Reports of the Superintendent, the
Appendices to the same printed separately in pamphlet form, Bulletins, and Notices to
Mariners, and they were also furnished in large numbers in response to numerous special
applications. The distribution of Annual Reports was as follows: '

f
Domestic distribution, | . Foreign distribution. I
Dato of report. i ! Totals,

To inatitu- To Individ- ! To institu- To ipdivid- |

tions. uals. tions. uals, |
2 | :
1 1 2
2 1 1 4
3 1 ) S ]
2 b W PR 3
3 2 ) R (. 8
b2 I ( SN 2
b T 1 3
2 1 3
2 4 ) R PR 7
3 1 1 6
2 2
1 1 2
1 1
L 2 S, 1 1 ]
[ 2 1. 1 9
4 1 1 1 7
4 2 1 1 8
2 1 3
2 1 1 1 3
[ I PR, 2 1 ]
8 3 1 12
19 b 7 1 32
20 9 7 1 87
21 8 7 1 37
22 12 1 1 42,
21 8 | 7 1 37
20 6 1 1 34
35 13 7 2 b7
36 51 8 4 8
22 23 8 8 ]
23 28 9 T - 67
24 36 8 9 16
30 52 9 9 100
1885 24 21 8 6 59
1880 o e 23 26 8 8 a3
1887 e e 23 27 8 6 04
1888 22 36 ] 7 T4
1889 26 49 8 8 90
1890 e e e 42 ns 8 8 17
1891 —Part I_____..__ - 189 150 74 1 414
1801—Part IX o reeee 718 597 240 18 1573
TR mem e eccmmmrmee : 1421 1285 478 m || age0
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Following is a list of the publications of the Survey, with the number of copies of each
received during the year from the Public Printer:

Name of publication. No. of i Name of publication, No. of
coples. copies.
Report of the SBuperintendentof the U. 8. Coast and Geodetic 701 /| Appendix No. 2, Report for 1892—* On the Variation of Lati- 500
Burvey for the fiscal year ending June 30, 1801, Part I. N tude at Waikiki, near Honolulu, Hawailan Islands, from
_Report of the Superintendentof the U. 8. Coast and Geodetic 2 000 Observations made fn Coopémtlon with the International
Burvey for the fiscal year ending June 30, 1891, Part I Geodetic Assoclation, 1891, 1892."
Report of the Superintendent of the U. 8. Coast and Geodetic " 2000 || Appendix No. 3, Report for 1892—*¢ Heights frum Geodetic 300
Survey for the fiscal year ending Juue 30, 1892, Part XI. Leveling betwoeon Okolona, Mississippi, and Odin, Xilinols,
United States Coast Pilot—Atlantic Coast, Part III, ¢ From 1 500 1885, and 1888-1800.""
Cape Ann to Point Judith.” Appendix No. 4, Report for 1892—* Heighta from Geodetic 300
United States Coast Pilot—Atlantic Coust, Part V, ‘“From 600 Leveling between Corinth, Mlmimippt and Memphis, Ten-
New York to Chesapeake Bay Entrance.” nessee, 1890-1891."
Tide Tables for the Atlantic Coast of the United States, to-' 2026 || Appendix No. 5, Report for 18902—¢ On the Tides and Cur- 300
gother with 207 atatious on the Atlantic Coast of British | rents in the Harbor of Edgartown and Katama Bay,
America, for the year 1895, i Marthus Vineyard."
Errata slip for the Atlantic Coast Tide Tables for1894_._____ 1500 ;| Appendix No. 6, Report for 1892—*‘On the changes in the 300
Catalogue of Charts and other Publications, 1803 - 2 206 Qcean Shore Lines of Nantucket Island from a Comparison
House Executive Document No. 157, 63d Congress, 2d Sos- 200 of Surveys made between 1846 and 1887 and 1891."
sfon—** Expenditures Coast and Geodetic Survey, 1893," Appendix Ne. 7, Report for 1892—*¢ Reaults of Magnetic QOb- 600
General Instructions for Hydrographic Partles. .o .oooeeo. 500 servations recorded at Los Angelep, California, 1882-1889."
Bulletin No, 1 (reprint). —— 1000 || Appendix No. 8, Report for 1892—*¢ On the Measuroment of 1200
Titie Page and Table of Contents for Bulletins—Vol. 1, Nos. 8 000 the Base Lines at Holton, Indiana, and at8t. Albans, West
1 to 25. . Virginia, 1891 and 1892.”
Bulletin No. 27—** Results of Obsecvations for the Variations 3000 || Appendix No. 9, Report for 1892—*‘ The Micrometer Screw: 200
of Latitudo at Walki{ki, Hawatian Islands." Beasure of the Irregularity in one Turn and Relative Value
Balletin No. 28—* The Constant of Aberration as Determined 3 400 of each Turn.” .
from a Discussion of Results for Latitude at Waikiki, Appendix No. 10, Report for 1892~ On the Loast Square 200
Hawallan Tslands,” Adjustment of Welghings."
Bualletin No. 29—* The Methods and Results of the U. 8, 3000 ;| Appendix No. 11, Report for 1892—*¢ Results of Magnetic 300
Coast and Geodetic Survey, as Illustrated by its Exhibit at Obsorvations at Stations in Alaska and in the Northwost
the World’s Coluinbian Exposition, 1893.” Territory of the Dominion of Canada.™
Bulletin No. 30—*¢ Units of Electrical Measure' __.._...._. 6 000 (| Appendix No. 12, Report for 1892—* On the Direct Syntheti- 200
Pamphlets descriptive of various ftems of the Const und Geo- cal Method of Adjusting a Triangulation.”
detic Survey Exhibit at the World's Columbian Expoeition,
viz: NOTICES TO MARINERS.
*“The U, 8. Coast and Geodetic Burvey® _.____.._____. 10 000 || No. 168, June 3, 1893—Clart corrections during the month _ 10 000
““Boso Apparatus’ _______ ... 5000 i No. 169, July, 1893—Chart correctious during the month —_ 10 000
** Triangulation and Reconnaleeance™ ... ... .__ 5000 || No. 170, August, 1803—Chart corrections duriug the month.. 10 000
*‘ Time, Latitudo, and Longitude .o ..o __..___ 6000 || No. 171, Septembor, 1893--Chart®orrections during the 10 000
HGravity . e e o e e - b 000 month.
“Topography "' _____ ——— 5000 | No. 172, October, 1893—Chart corrections during the month_ 10 000
“Hyp try*’ _ 5000 || No. 173, November, 1893—Chart corrections during the 10 000
¢ Hydrography *’ 10 000 raonth,
*Tides and Currents®’ 10 000 || No. 174, December, 1893—Chart corrections during the 10 000
¢ Descrlption of the Coast and Goodetic Survey Bteamer 10 000 month.
Blake and her Decp-Sca Apparatus.” No. 176—Indox to chart corrections, January 1 to December 10000
¢ Magnetica' . __a--- 5 000 31, 1893.
<¢Chart Publications*’ _ 5000 || No.176, January, 1894~—Chart corrections during tho month_ 10 000
¢ Welghtn and Measures’ __ . v oo 5 000 |} No.177, February, 1894—Chart correctionsduring the month_ 10 000
¢ Model of United Statesand Alaska' . ______.______ 10 000 || No. 178, March, 1804—Chart corroctions during the month__ 10 000
Appendix No. 14, Report for 1891—*‘ Report ofan Expedition 200 || No. 179, April, 1894—Chart correctious during the month___ 10 000
to Muir Glacier, Alaska.” No. 180, Muy, 1894—Chart corrections during the month.__._ 10 000
Appendix No, 16, ‘Report for 1891— *‘ Proceedings of the 1 000
Topographical Conference, Washington, D. C., 1892.”
Appendix No. 1, Report for 1892 —** On the Variation of Lati- 500
tude at Bockville, Maryland, from Observations made in
Cooperation with the International Geodetic Association,
18911802,
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The following-named persons were employed in the Division during the year:

Freeman R, Green, clerk.

Harry J. Van Der Beek, stenographer.

J. A. Watts, engineer.

Walter P. Ramsey, janitor.

David Parker, watchman.

David Somerville, watchman. Resigned September 30, 1893.
John W. Drum, watchman. Appointed July 6, 1893.

J. A. McDowell, watchman. Appointed October 11, 1893.
William H. Butler, messenger. Reduced to Fireman October 28, 1893.
Charles Over, messenger.

Sandy Bruce, messenger. Dismissed September 235, 1893.
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P. H. White, messenger. Appointed September 26, 1893, Dismissed March 2, 1894.

Charles H. Jones, messenger.
Attrell Richardson, messenger.
William Savoy, messenger. Dismissed January 28, 1894.

Ed. D. Scott, laborer and messenger. Appointed Oct. 21, 1893. Promoted March 3, 18§4.

Thomas McGoines, messenger. Appointed April 3, 1894.
John W. Miner, messenger. Appointed May 7, 1894.
C. E. Yarboro, messenger. Appointed January 29, 1894. Died April 26, 1894.
W. R. McLang, driver.
Harrison Murray, fireman. Dismissed October 2o, 1893.
Horace Dyer, fireman,
John H. Brown, laborer.
Boston Brown, laborer.
Sarah E. Flynn, laborer.
 John H. Mason, laborer.
Samuel L. Eubank, laborer. Dismissed October 27, 1893.
Baylor Crutchfield, laborer. Appointed December 27, 1893.
William Young, extra laborer.
George Leach, extra laborer. From January 8, 1894, to January 31, 1894.
Edmunds G. Bell, extra laborer. From January g, 1894, to January 17, 1894.
William N. Newbold, extra laborer. From January 18, 1894, to January 31, 1894.

Respectfully, yours,
M. W, Wings,

Chief of the Miscellaneous Division.

Mr. B. A. CoLONNAa,
Assistant in Charge of the Office.

REPORT OF THE INSTRUMENT DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,

FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

InsTRUMENT DivisioN, August 8, 718p4.
Sir: I have thg honor to submit the following report of the work of the Imstrument

Division during the fiscal year ending June 30, 1894:

This Division has to send out, receive, and account for all instruments and general
property used in the field and in the'various Divisions of the office, make the needed repairs
to instruments, plan and construct new instruments, determine their constants so far as it is
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practicable to do so at the office, and purchase new instruments and all of the material
necessary to the work of the Division. The force of the year has been as follows:

Edwin Smith, assistant, and chief of the Instrument Division.
William C. Maupin, clerk.

William West, messenger.

E. G. Fischer, chief instrument maker.
Otto Storm, instrument maker.
Clement Jacomini, instrument maker.
Jacob Schwarz, instrument maker.

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.

From September 1 to September 30, I was absent from the office on official duty at the
World’s Columbian Exposition under instructions from the Supetintendent and the Treasury
Department. During this time the Division was in charge of Mr. E. G. Fischer, the chief
instrument maker. Mr. Otto Storm, instrument maker, was also on duty at the World’s
Columbian Exposition during the month of July, and from August 1 to g, 1893; Mr. E. G.
Fischer, chief instrument maker, during the month of August; Mr. W. R. Whitman, instru-
ment maker, during the month of September, and from October 1 to 15; and Mr. George W.
Clarvoe, carpenter, from October 16 to November 25, 1893. ,

The instrument and carpenter shops are essentially repair and experimental shops, and
the construction of new instruments is incidental to this work, being mostly-confined to such
instruments as can not be purchased in stock or made to order except at very much greater
cost and delay.

The following tables Nos. I and II give statistics of repairs and new work, and table
No. III a list of instruments and apparatus purchased.

TABLE No. L.

Repairs to Instruments— July 1, 1803, to June 30, 1504.

33 theodolites. 12 protractors (three-arm).

2 engineers’ transits, 9 binoculars.

2 astronomical transits. 1 azimuth comgass. .

6 engineers’ levels. 2 aneroid barometers.

1 level rod. 1 barometer testing apparatus,

2 geodetic leveling rods, 4 chronographs.

4 meridian telescopes. 2 current meters.

4 vertical circles. 1 velocity register.

3 dip circles. 6 tide gauges.

1 azimuth circle. 1 tide-predicting machliune,

1 zenith telescope. 1 beam compass.

5 gradienters. 4 metric scales.

& compass declinometers. . 1 steel tapo.

7 magnetometers. 3 pairs proportional dividers,
18 plano tables. 2 pendulum apparutus, A and B,
-17 plane-table alidades. 1 afr pump.

4 plane-table telemeters. 1 compass ruling machine,

1 draw telescope. 1 microscope stage.

10 reconncitering tolescopes. 2 hair frames.
19 heliotropes. 1 dotting whoel.
13 sextants,
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Repasr Work for Office of Standard Weights and Measures.

1 balance (Rhode Island). 1 8ot of troy weights (Rhode Island).
1 large balance, . 2 sots of troy weights.
: 1 end measure adjusting apparatus, 2 sots of motric wolghts.
! 1 vertical comparator. 4 scts of avolrdupols weights.
3 1 model of prototype metre. 4sets of 1, 14, 3£ 14 and y gallon measures.

TABLE No. II,
New Instruments made between July 1, 1893, and June 30, 1894.

38 pendulums for Apparatus B. & footplates (oxtra) for geodetic loveling rods.
1 pendulum for Apparatus C, complete. 7 stoel tapes, 26 and 50 metres.
. 8air pumps. 12 thermometor cases.
i T telemotors, . 8 universal levels.
© 6 sots of telomotor fixtures, 48 largo planc-tablo clamps.
2 roconnottering teloscopes, Nos. 157 and 158, 48 scrow platos and taps.
3 iron stands, Nos. 11,12, and 13, for 12-luch theodolites. 13 micromoter scrows and heads (oxtra).
1 heliotrope, No. 117.

New Work for Office of Standard Weights and Measures.

E b litors. 12 weights, 25 and 50 grains,
. b decaliters. 6 weight cases.

5 steel metres, l 6 emall weight casea,
! 5 metor cases. | Cases for standard measures.

TABLE No. III.
Instruments purchased between fuly 1, 1893, and June 30, 1894.

1 zenith teleecope. 6 spring bow-peona.
1 small electric chronograph. 6 steel stralghtodges.
" 1 special chronograph. 31 steel tapes (six 5-ft., fiftoen 50 ft., anud ton 100-ft,)

T 4-inch theodolites. 1 range finder.
4 7-inch thoodolites, 24 pockot magnifying glasses,

10 soxtants. 10 spring balances.

18 hinoculars. G sling psychrometers,
6 zylonite half-circle protractors. 1 maximum thermometor.
6 hard-rubber triangles. ’ 24 thermometers.
1 sot hard-rubber lettering trianglcs, 1 sounding register.
3 flat boxwoodl acales. 15 x 6 camern, complote.
1 hard-rubber spline and 4 weights, ! 1 Burroughs registering accountant.

S S b e e e

One hundred and eighty-two requisitions have been received from field parties and the
Office. The filling of many of these have required several days’ work of several men. This
work is only in part shown in the table of repairs.

The usual amount of work has been done for the Office in the care of clocks, electric
bells, building shelves in the Archives and Library Division, making file cases, drawing
boards, etc., and such general repairs about the building as could be done by the men of the
instrument and carpenter shops. This class of work is always made subordinate to the
regular work of the Division, but at times seriously hampers it, '

Most of the repairs to the instruments were of a general character, and incidental to
their use in the field ; a few of them, however, require special mention.

Among the theodolites No. 146, one of the new 1z-inch instruments made at the Office,
had an old circle which proved to be too weak and to have a warped surface. A new circle
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was made for this instrument. This instrument and No. 145, its mate, have gone to the field
this season for the first time. The work that may be done with them will be looked for with
much interest. A third instrument of this character was required for field service this year
and No. 118, purchased about 1875, was selected. New micrometers had to be put on this
instrument, as well as many other repairs. The three new iron stands mentioned in Table 1I
were for these instruments. These stands were made with great care, especially as to design,
and it is believed their use will avoid the necessity of building expensive masonry piers,

The Survey has six 8-inch position theodolites which have been set aside for some years.
One of these, No. 140, was put in the shop early in the spring. New micrometers were put
on, the circle regraduated, and arrangement made by which the position of the circle could
be shifted without moving it on the center. Many minor repairs were also made. It was
thought these repairs would make it a fine instrument, but on examination the centers were
found so faulty that the instrument could not be sent out. The centers of these instruments
are single cones of bell metal with red metal sockets. No. 140 is now in the shop, where a
new double-cone center of hardened steel with cast-iron socket is being made. A cover for
the circle will also be added. It is expected that this instrument will prove so efficient as to
lead to the reconstruction of several of the other five.

In May theodolite No. 115 (20-inch) was received at the Office from Professor Davidson
for extensive repairs. Some time has been spent investigating this instrument, but thus far
it has not been definitely decided what repairs will be made.

Meridian telescopes, No. 3, for Assistant Eimbeck’s party and No. 13 for the gravity
party, were so extensively remodeled as to make them practically new instruments.

It was deemed necessary to have at least two mounted knife-edges to each set of 14-sec:
ond pendulum apparatus. As set A was wanted for the field, the mounted knife-edge
of set B was transferred to set A, necessitating two mounted knife-edges to be made for
set B. These are not yet quite finished. A set of three new pendulums (Bg, Bs, B6) were
made for set B, to conform with the new set that had been made for apparatus A. In these
pendulums the agate planes are mounted instead of knife-edges.

Last year an experimental l4-second pendulum C was made. Experiments with it led
to the construction of a complete apparatus known as C, with 34-second pendulums known
as Ci1, C2, C3. This apparatus is practically similar to sets A and B, except in size. The
flash apparatus of this set is of a new design, and will be fully described in the first report
of the observations made with the apparatus. Experience has shown the necessity of
swinging the pendulums at very much lower pressures than had been the recent practice in
the Survey. This necessitated much better air pumps, and these were made from designs,
or rather an invention, by our chief instrument maker. These will also be fully described
elsewhere.

Among the instruments purchased, the zenith telescope is ordered from Wanschaff, of
Berlin, and the special chronograph from Fauth & Co., of Washington. These instruments
will not be delivered for several months. They are both special instruments for the deter-
mination of geographical positions, and will be properly described in next year’s report,

One of the 4-inch theodolites is by Buft & Berger, of Boston, and six by Fauth & Co., of
Washington. They are specially de51gned for use by the reconnoitering and topographlc
parties. They are by far the finest instruments of the size the Survey has yet had and will
supply a long-felt need.

The four 7-inch theodohtes are by Buff & Berger and are specially designed for the
triangulation parties in Alaska and similar work.

The instruments, etc., which were exhibited at the World’s Columbian Exposition in
Chicago, were returned to the Office in December, 1893.

During the meeting of the Geodetic Conference at the Office in ]anuary and February,
1894, such a display of geodetic instruments as was practicable was made in the Instrument
Division for the benefit of the Conference.
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The efficiency of the shop has been increased by the addition of a s-foot Pratt & Whitney
planer and some smaller tools.

A detailed account of each day’s work of each employee is kept on file. The books and
accounts of the Division and the inventories of the field parties are now in a very satis-

factory condition. )
Respectfully, yours,
Epwin Smith,

Assistant, and Chief of the Instrument Dipision.
Mr. B. A. CoLONNA,
Assistant in charge of the Office.

REPORT OF THE LIBRARY AND ARCHIVES DIVISION, U, S. COAST AND GEODETIC SURVEY
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

LiBrRARY AND ARCHIVES D1v1510‘~r July 30, 1894.

Sir: During the year ending June 30, 1894, the work in the Library and Archives
Division has been vigorously prosecuted with the force which was available.

THE ARCHIVES.

The work of arranging the records has been continued and quite a number of volumes
prepared for the bindery. During the year 129 volumes of tidal observations and 33
volumes of deep-sea records have been bound, and the bindery now has 150 volumes of
geodetic records, and 196 volumes of sounding books. Total for the year, 508 volumes.

Eleven original sheets have been backed for preservation. The current records have
been overhauled and provisionally arranged. The record cases in the hallway, main floor,
have been rearranged so that they are all under lock and key, and access to them can only
be obtained by applying ta myself or one of my assistants.

The tidal records have been removed to the third-floor front room, and the old room
turned over to the Weights and Measures Office for their Standards.

We have received a series of eleven years’ tidal observations made at Charleston,
South Carolina, for the Army Engineers.

Quite a large number of photographic negatives and prints have come in from field
parties. Two sets of prints have been made from the negatives on file, for convenience in
referring to them. -

This is but a small start toward the entire work; for to examine the records indi-
vidually, and see that they are properly prepared for binding, involved a large amount of
work, since each volume as bound represents from five to ten as originally turned in, or else
a large number of separate cahiers of computations, notes, etc. I trust that more clerical
force may be given us to push this work during the coming year, so that a larger result may
be shown. The trouble seems to be that the persons that are available for,the work are not
qualified to do it, owing to their lack of experience and knowledge of the operations of the
Survey. .
THE LIBRARY.

In the library the work has made more apparent progress. We have books numbered
from z121 to 14331, or 12211 volumes registered. All volumes which are in the library
(except the Government publications), have been catalogued.

During the year we received by purchase, 347 volumes; by presentation, exchange, etc. "
557 volumes; and from the bindery, 663 volumes; while there were rebound, or bound for
the first tin’ie, 510 volumes, which were already entered. Total number of volumes sent to
the bindery, 764.

The standard of the books purchased has been high, and the continuance of the present
policy will soon make the library a very valuable one to any student of the subjects which

8. Ex, 8——8
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.are comprised among those which relate to the work of the Coast and Geodetic Survey.
The subject of American (United States) history has received more attention, as has also
that of electricity, the latter having been in a measure brought under the cognizance of
the Office of Weights and Measures by - the legislation legalizing the “ Units of Electrical
Standards.”

Twenty or more charts have been backed for preservation. Letters were written to
over fifty foreign and domestic scientific societies asking them to assist us in completing
our sets of their publications. In response we have received many volumes and numbers
which fill in gaps and make our files much more valuable than when in the incomplete and
broken condition. Some volumes have also been purchased, and others we are on the
lookout for, as they are out of print and can only be obtained when they appear in the
second-hand dealer’s lists. Among the sets which we have filled are: “ The Proceedings of
'the Royal Society of London,” “ Transactions of the American Society of Civil Engineers,”
“Queensland Branch of the Royal Geographical Society of South Australia,” “ Transactions
of the Seismological Society of Japan,” and “ Nature.”

After the closing of the World’s Columbian Exposition at Chicago we were presented
with some very fine copies of Japanese maps, being facsimiles of work done by that nation
at different intervals during 230 years, showing the development of cartography in that
country. These are curiously framed in large bamboo frames. We also received as
presents from the French Commissioners a number of beautifully executed maps, both
engraved and lithographed, which formed a portion of the exhibit of the “Dépdt de la
Guerre.” Some of these were framed and others were in portfolios. With these was also a
model showing the processes used by that office in constructing relief maps.

Twenty-six original topographic sheets were loaned to the United States Geological
Survey to be photographed by them for use in constructing their maps.

The usual amount of office work was done. Inventories of books checked, letters
written, and inquiries answered. I append hereto a table showing the receipts of this
Division for the year, also the force of the Division during the same period. Messrs.
Artemus Martin and John Dale have served continuously in the Division during the year,
and it is largely owing to their experience and cheerful readiness that we have been able to
accomplish the large amount of work along so many different lines, in addition to the
current work.

Our map collection is slowly increasing, and becomlng more and more valuable and
oftener consulted. Desiring to obtain as complete information as possible about the maps
of the United States, the following circular was sent to the Governors of all the States and
Territories, November, 1893. (The District of Columbia was not addressed, as it is covered
by United States maps.) :

U. 8. CoasT AND GEODETIC BURVEY OFFICE,
Washington, D. 0., November 11, 1893.

To His EXCELLENCY,

Tre GovERNOR OF .

Str : This office is often called upon for geographical information, which fact renders it important that we
should possess as complete files as: possible of all maps relating to this country, and especially of all that are
published by the authority of the States. I write to ask that you will furnish us with a set of all which have
been issued by your State. Owing to the rapid development of our country, its maps are being changed con-
stantly, and very soon after being issued often become of great historic value.

Many maps are issued by societies and private firms which are useful in tracing historic changes of names,
etc., that appear on them ; and I shall consider it a favor conferred if you will give us information as to any
which may be of local value, so that wo may take the proper steps to secure them.

01d maps are equally as important for our purpose as new onds. County maps as well as State maps will
be desirable., We will gladly forward franked mailing slips for any which may be offered us. I inclose here-
with a franked envelope for reply.

1 am, very respectfully,
T. C. MENDENHALL,

Superintendent.
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In response to this circular answers from the executives of thirty-three States and Ter-
ritories were received, viz : Alabama, Alaska, Arkansas, Arizona, California, Colorado, Dela-
ware, lowa, Louisiana, Maine, Michigan, Mississippi, Missouri, Montana, Nebraska, Nevada, -
New Hampshire, New Jersey, New York, North Carolina, North Dakota, Ohio, Oklahoma,
Pennsylvania, Rhode Island, South Carolina, South Dakota, Tennessee, Texas, Virginia,
Washington, West Virginia, and Wisconsin.

No answers were received from the following : Connecticut, Florida, Georgia, Idaho,
IllanlS Indiaha, Indian Territory, Kansas, Kentucky, Maryland, Massachusetts, Minnesota,
New Mexico, Oregon, Utah, Vermont, and Wyoming.

The information received was very meager. Eight States and Territories replied that
they have no officially authorized maps, viz : Arizona, Delaware, Iowa, Louisiana, Montana,
Nevada, Oklahoma, Texas, West Virginia, and Alaska.

Ten States sent small railroad maps, of various scales, issued by the State railroad com-
missioners, and of but little geographical value, viz : Alabama, Arkansas, Maine, Michigan,
Missouri, Nebraska, North Dakota, Ohio, Pennsylvania, and Virginia.

California sent two geological maps. Mississippi states that their State map was issued
in 1873 and 1882, that the editions are both exhausted, and that they are unable to furnish a
copy of either. Nebraska sends a statistical map. New Jersey sent their Geological Survey
Atlas, by Cook. New York refers us to the State engineers, and to the New York State and
Adirondack surveys, which we already have. Ohio sent a small map with geological features
superimposed, saying that the value is only that of the original map, which is in doubt.
Rhode Island and South Carolina promised to comply soon, but we have not heard more
* froma them. Several of the Territories refer us to the reports of the Secretary of the Interior.

The reading room has, during the past year, shown its value by the number of persons
who. have made use of it, consulting the periodicals and other works which refer to the
branches of science upon which they are employed. This was especially noticeable during
the winter months, when a large proportion of our field men were in the city. During the
Geodetic Conference the resources of the library were largely drawn upon by the members
of that body; and much gratification has been expressed at the progress already made in
our collections, and many valuable suggestions have been made by those who are engaged in
research.

I desire to express my appreciation of the uniform courtesy and assistance which has
been shown me by officers and employees with whom I have had official dealings in conduct-
ing this Division.

Respectfully, yours, Ce
: Francis H. Parsons,
Chief of Library and Archives Division.
Mr. B, A. CoLONNA,
Assistant in charge of the Office.

\ SUPPLEMENT TO REPORT OF LIBRARY AND ARCHIVES DIVISION.

Working force of Division 1893~'94.

Numberof Ab““{‘ Sick-
Name. Period, working noas, (eave, On duty.
days. or other
causes.
F. H. Parsons_ ..__.__| Wholeyear. ..o oo . 304 224 28214
A . Martin oo PO T S 304 2414 21934
John Dalo <w--do § 304 25 27934
W. P, Mangum.__.____ Decomber 1, 1893 to March 11,1804 83 1134 1Y
Totals ;. 996 83%4 91234
]
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Records received in the Archives during the year ending jJune 30, 1894.

i Observations. Computations.
T T -~ -—| Remarke.
] Original. | Duplicato, | Fiold. Oftico.
i !
Horizontal measures. _.-—.oce--. 127 vols 128 vola 92 cehlers _.____ 24 cabiers _._..
Yeortical measures 22 vols 20 vols 12 cahiers _.___. « lecahlor _._..
Base MEABRTES _vemme e e 11 vols 12 vols _ 21 cahiers ___.__ 1 cahior -____| 2 f)kgﬂ. zine
plates.
Geodetic miscellany. - 9 vols
Geodetic miscellany. 1 cahtor _____. -
Description stations_ __......_... 16 vole 12 vols - —— -
Description stations_. . 17 cahiors _.... 14 cahiers
Level observations and notes _._. 48vols 27 vols 5 cahlora ... 1 cahier ___.__
Level observations and notes_.._ 3 cablers ... 1 cabter
Levol observations and notes_... 3 sheets _____.
Magnetic traces, etc.. .o reaca-. 65 cahiors _____ 38 cahiers _____. 1cahier
Magnetic traces, etc. oo oo 180 gheets .___..| 329 sheots 197 sheots -
Magnetic traces, otc 8 vols 3 vols : 4cahiers o |ooo ...
Astronomical time oo 2T vola .. 88 vole_ .. ___ 4vols . 19 cabiers ...
Astronomical time 1 cahier 4 cohlers Chronograph
shoeots.
Astronomical tHHme coecoeeecaean| 49 (C.8)* |-
Astronomical latitude 23 vols 14 vols 26 cahiers. ... 38 cahjers ___._
Astronomical latitude 2cahiers _._..| leablor. .. __|. . ____._
Astronomical aztmuth _..._____. 11 vols } 1l vols. 0 cahiers ___.__ 3 cahiers__...
Astronomical azimuth ___...._. lcabier ... 1cahier ___.._. -
Pendulum gravity 12v018 oo 11 vole ___.c___ 6 cablors —ooe]owcee oo
Pendulum gravity 22(C. 8.) eeeeem e -
Photographic_ __awoececaeaaaee 205 negatives__. . 1 482prints___.__
Photographic 14 boxesnega-
tives SR 44lant'rnslides
Topographic reconnaissance..... Gvole oo [ ) S . —
SoundIngs - oo ieeaeee 217 vols.o___. 168 VOI8 e e
Hydrographicangles___...o.._-.| 24 vole_______. 28 vols ... | .
Tides 70 VOl8 oo | 53 volg oo ool ‘ P
Tides. 4 cahiors ____. l 2 cahfors ,--___i __; .
Tides_ 7Tshects ... fmmmm o mm e mm [ e mmcm e c oo |ecmm e qmeoe e
Tides maregratns, 104 rolls 224 shects _.____. |
Tides maregrams _] 2 520 sheets. N e
L\og DOOKS e e e [EURZ) I
Descriptivo report topographic
1)1 1] NN 5 cahiors ... !
Descriptive report hydrographic ‘
shoset 14 cahiers __... - ——-
Currents, densities, etc________. 2 vols 1 vol !_ R
Currents, densities, etCoome < 1 cabler oo el el
Character of bottom 4 vols 5 vols _I .
Character of bottom, epecimens._! 127 bottles _(
Moteorological oo oooeeeeen 1 vol ' .
Reports of chiefs of divisions .| 1 pkg [
Topographic sheets .. 44 PREB. e i ;

Hydrographic sheets____ ... .-
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OFFICE REPORT No. 2.
REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR 18g4.

Unitep STATES CoasT AND GEODETIC SURVEY,
OFFICE oF THE HYDROGRAPHIC INSPECTOR, -

Washinglon, D, C., November 1, 1894.

Sir: I beg leave to submit the following report of the hydrographic operations under
this office, including the movements of the vessels of the Survey and the reports of the
Chiefs of the Hydrographic and Coast Pilot Divisions, for the year ending June 3o, 1894. I
beg also to append a roster of officers of the Navy who have been connected with the Survey
during,the fiscal year.

HYDROGRAPHY—ATLANTIC COAST,

The beginning of the fiscal year found the schooner Zagre and party, under the command
of Lieut. W. F. Low, U. S. N., Assistant, actively engaged in the resurvey of Boston
Harbor and Bay, having taken the field on the gth of May. At the close of the season,
November 29, 1893, four sheets on scale 1-10 ooo were finished, and this practically com-
pleted the hydrographic resurvey of these waters. ' :

The area covered during the season of 1893 consisted principally of that portion of
Boston Harbor lying to the southward of a line drawn from Windmill Point (Nantasket) to
Long Island Lighthouse and South Boston. It included Hingham Bay and Harbor, Quincy
Bay, Neponsett River, Weymouth Fore and Back rivers. An outside sheet covered the
approaches from Cohasset Harbor to Point Allerton.

The season of 1894 opened on April 17, and the work to the end of the fiscal year con-
sisted mainly in a more minute development of certain features in the hydrography of 1892
and 18¢3, and in special examinations of numerous rocks and ledges not heretofare found.
Several new discoveries were made, and the nonexistence of a number of shoal spots, indi-
cated on the present issues of our charts, was proved. The search made for these shoals was
most thorough, repeated dragging being one of the methods employed, and leaves no doubt
as to their nonexistence.

. Special acknowledgment is due Lieutenant Low for the thorough execution of the work,
particularly for the comprehensive manner in which he obtained the data for the tidal estab-
lishment over the different areas under his charge. By series of long observations at various
gauges and very complete comparative observations at fourteen auxiliary gauges a plane of
reference was obtained that left nothing to be desired, and caused the soundings to cross
with great accuracy. ' '

The steamer Backe continued under the command of Lieut. R, G. Peck, U. S. N, Assistant.
Extensive repairs of the hull were commenced on March 23, 1893, and were completed in the
following December, when she went to Baltimore. New motive power was introduced and
many repairs were made on the hull, including a large amount of rebolting, to all of which
reference will be made under head of “Repairs.” :

The Bache left Baltimore January 20 for Charleston, South Carolina, where a survey of
the Ashley, Cooper, and Wando rivers was made between January 3o and May 8. On the
arrival of the Backe at Charleston, January 24, Messrs. John W, Donn and C. H. Boyd, Assist-
ants, reported on board and were assigned quarters. Owing to the marsh belt bordering the
rivers, it was deemed advisable to carry on the topography from the river edge of the marsh
to the fast land from the vessel. using the hydrographic party to assist in the work and in the
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erection of signals. This arrangement was successfully carried out until May 6 when, the
topography of the shore line being finished, the chiefs of the topographical parties took up
quarters on shore.

The locality and general extent of the work assigned to the party under the charge of
Lieutenant Peck embraced; exclusive of the numerous creeks within its limits, about 12 miles
of the Ashley, 8 miles of the Cooper, and 4 miles of the Wando River, this being the limit
of the triangulation and topography. Four projections were used to cover the ground, the
party completing the hydrography to the limit.

Until March 6 the entire force of the vessel was employed in the erection and location
of signals and the survey of the shore line and marsh border.

In the execution of the hydrography, one system of lines was carried perpendicular to
the axis of the stream (normals), and this system was intersected at right angles by a second
system (longitudinals), following the general direction of the river. The normals were
spaced at intervals of 5o to 150 metres, and the longitudinals at varying intervals, the system
being modified by the irregular widths of the stream. The cases of special development
were most frequent in the Ashley, where, as Lieutenant Peck reports, “owing to the wash-
ings from the works where phosphate rock is crushed and washed, the shoals are constantly
increasing in extent, and the depth of water steadily diminishing. In this manner the nav-
igation of the river has already become considerably obstructed; and should theseinjurious
operations continue, it would seem to be only a question of time when the Ashley will cease
to be a navigable stream.”

Lieutenant Peck successfully completed all work assigned to him by May 8. His sheets,
records, and all details connected with the survey may well serve as models of excellence
and perfection. Lieutenant Peck is a careful and painstaking officer, and his work is mbdst
thorough in évery respect. The reports give full detailed information regarding the
- geography, navigation, and traffic of these rivers, and I desire particularly to call your-
attention to them, as they treat exhaustively of the locality. They urge a continuation of
the survey within certain limits. Lieutenant Peck notes very considerable changes in the
shore line of Morris Island, and makes a number of recommendatxons affecting the present
condition of our charts of Charleston Entrance.

The Backe reached New York on May 12, where she refitted for work on the eastern
coast. .
The steamer Blake, Lieut. G. W, Mentz U. 8. N,, commanding, Assistant, continued as
an exhibit of the Survey at the World’s Columb1a.n Expos1t1on until October 5, 1893, when
she left the Fair Grounds and went to Ch1cago to prepare for her return to the Atlantic Coast.

This vessel sailed from Chicago October 15, and arrived at Baltimore, Maryland,
November 24, having called at St. Andrews, New Brunswick, to carry three boats to the
schooner Eagre, at Boston, Massachusetts. On the passage from Boston to New York the
Blake's party determined the position of eleven light vessels in Nantucket, Vineyard, and
Long Island sounds, and the entrance to New York Lower Bay.

After undergoing necessary repairs, the Blake started from Baltimore for Pensacola,
Florida, on January. zo, 1894, in company with the steamer Backe, to Charleston, South
Carolina, and stopped at the following places: St. Lucie Inlet, Florida, to make an exami-
nation of a new opening through the beach at that point; at Key West to obtain tracings
showing 1mprovements of the channels by the Corps of Engineers, U. S. Army ; at Punta
- Rasa to receive a naphtha launch, and at Tampa Bay Entrance to locate Palatine Shoal.
The party arrived at Pensacola February 6.

A series of eight projections had been laid out to cover a complete resurvey of Pensacola
Bay, including Escambia Bay, East Bay, East River, and Big Lagoon. Three projections
extending over Pensacola Bay proper were assigned to the Blake's party, the other five to
Lieut. P, Swift, U, S. N., Assistant, who with Ensign C. M, McCormick, on the arrival of the
Blake at Pensacola, organized a hydrographic party on board the schooner Zransit.
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The Blake's party began work immediately on projection No. 3, comprising the central
part of the bay, from Bayou Texar to the village of Woolsey and across to Town Point and
Santa Rosa Island. All sounding work was done in pulling boats, and the sheets finished at
the close of the season, May 11. Thelines were rTun 150 metres apart, normal to the general
shore line, and this system was intersected by a second series of lines about the same dis-
" tance apart, at right angles to the first system. At the docks of Pensacola the lines were
run 75 metres apart and the shoal off Town Point was specially developed, as was also the
channel leading to Muscogee Wharf.

Between April 17 and 29 the party was engaged in searching for a reported ro-fathom
bank off the South Pass, Mississippi River. The shoal was not found, but indications of a
bank, with a least depth of 52 fathoms, outside the 10o-fathom curve were discovered. This
bank will be made the subject of another examination.

On May 14 the ZlaZe started for Tampa Bay to determine the position of Palatine Shoal,
and to send Lieut. C. S. Ripley, U. S. N,, overland to St. Lucie Inlet to make an additional
examination at that point,

The location of Palatine Shoal was finished May 21, and the Blake started for. New York,
stopping off St. Lucie Inlet to pick up Lieutenant R1pley who had, in the meantime, com-
pleted the reconnaissance of the inlet.

The Blake arrived at New York May 29, and made preparatwns for work on the eastern
coast.

The hydrographic party on board the schooner 7ranmsit was organized by Lieut. F.
Swift, U. S. N,, Assistant, and began work on February 1z, 1894. Three projections were
completed, namely : The Big Lagoon, East River, and Escambia Bay; the two former are
the first surveys of the localities.

Big Lagoon is about 6 miles long by 114 miles wide, and extends from just inside the
entrance to Pensacola Bay westward to within 3{ mile of Perdido Bay. The entrance is
shoal, there being a little more than 2z feet at M. L. W. in the main channel. Inside, the
lagoon deepens to 3 fathoms, which can be carried about three-quarters its length, At the
head of the lagoon the water shoals, but good water can be carried as far as the ditch which
is cut through to Perdido Bay. The shore line was found very much changed from that of
the old survey.

The work in Escambia Bay extended from the L. & N. R. R bridge to aline drawn from
Garcon Point to Emanuel Point. In general, more water was found than was shown on the
old survey, this being especially true of the water on the oyster reefs.

East River, at the extremity of East Bay, is 3 miles long by 3 mile wide. Itisa fine
body of water without shoals and is easily entered. The hydrography was extended mto
East Bay. ‘

The naphtha launch attached to the Zransif was a valuable adjunct. It is Lieutenant
Swift’s opinion that this type of launch, when once thoroughly understood, is as well, if not
better suited to hydrographlc work than any steam launch. The parts are simple and retain
their, adjustment; it is easily operated and not very expensive.

In sounding, a pole was always used up to depths of 16 feet. In soft mud, owing to the
disk on the end, correct soundings- could be obtained where a lead was mlsleadmg on account
of its sinking into the mud.

The party was disbanded and the Transitlaid up May 1, the oﬁicers returning to the Zlake
and resuming their duties on board that vessel.

The work of this little party is excellent in many respects and deserves commendation.
Lieutenant Swift has served on board the vessels of the survey for a number of years, this
his second tour of duty, and I cheerfully testify to his ability as a commanding oﬁicer and
hydrographer.

The steamer Endeavor, having on board the party under the charge of Lieut. E. H. Tillman,
U. S. N,, Assistant, after having towed steam launch No. 23 from Hull, Massachusetts, to
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Eastport, Maine, was temporarily employed under the Superintendent’s personal direction
in ‘running ranges, building signals, etc,, for use in determining and marking the “Water
. Boundary " between the United States and Canada.

On the passage to and from Eastport the party made special hydrographic examinations
in seven different localities along the coast of Maine. After refitting at Boston, the Endeavor -
proceeded to Long Island Sound where spécial examinations were made in numerous localities
between Hammonassett Point, Connecticut.,, and Rye Neck, New York.

This work was closed on September 11 and the Coast Pilot work commenced. This con-
sisted in verifying sailing lines and collecting general and special information for a Coast Pilot
volume to cover the coast between Coney Island, New York, and Cape Charles, Virginia.
Incidental to the work, Northeast End Five Fathom Bank, Five Fathom Bank and Winter
Quarter light vessels were accurately located.

The ZLndeavor arrived at Baltimore on October 2, and October 5 Lieutenant Tillman
was relieved of the command by Lieut. L. M. Garret, U, S. N,, Assistant, who at once began
preparing the vessel for work on the southern coast. Lieutenant Tillman resumed his
duties in this office as Chief of the Coast Pilot Division,

Pursuant to instructions Lieutenant Garret and party left Baltimore on January §, 1894,
for Brunswick, Georgia, to make a detailed survey of the outer bar of the entrance to St. Simon
Sound. After encountering many difficulties due to the loss or destruction of trigonometric
stations, a sufficient number of points were established. Sounding was commenced on Feb-
ruary 6, and finished March zo.

Two months’ observations of tides resulted in a plane agreeing exactly with the six
months’ series of the Corps of Engineers, United States Army, both as to range and reference
to the bench. An excellent series of comparative observations were made at a staff pumped
in the sand near the crest of the outer bar, and the results were used in making time allow-
ance in the reductions of soundings.

The results of this survey are highly satisfactory in every respect, and the accuracy and
completeness of every detail are a credit to Lieutenant Garrett and his party.

From Brunswick Lieutenant Garrett sailed to Savannah River, Georgia., where he at once .
proceeded to carefully locate all light-houses, beacons, jetties, etc., correcting errors in exist-
ing charts and determining the advisability of a resurvey of Tybee Roads and Bar. This
work occupied the party until April 13.

The Light-House Board having requested a careful survey of the Outer Shoals, Cape .
Hatteras, North Carolina, Lieutenant Garrett was instructed to carry out the work. The
object of this survey was to determine a location for an apparatus by means of which borings
might be obtained and the nature of the strata determined and studied in connection with
the question of erectmg a light structure on the shoals. '

The party arrived in the field April 18, and in spite of the obstacles and the various
delays due to the extremely unfavorable conditions, the party finished the survey May 12.
On the 16th the inspector of the district, Capt. Yates Sterling, U. S, N,, arrived off Hatteras,
and, after consultation with Lieutenant Garrett, the position for the bormg appdratus was
buoyed. The work for this party being finished, the Endeavor returned to Baltimore to refit
for the summer work.

It is my opinion that this survey of the Outer Shoals is the most accurate that has yet
been made. The care and precision of not only this work, but all work conducted by Lieu-
tenant Garrett, deserves the highest commendation.

Hydrographic work was also executed by Assistant S. Forney on Cheputneticook Lake
and the southern part of Grand Lake, New Brunswick and Maine, and by Assistant H, L.
Marindin off the north shore of Nantucket, Massachusetts,
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HYDROGRAPHY—PACIFIC COAST.

The steamer Patterson, under the command of Lieut. Commander W. I. Moore, U. S. N.,
Assistant, having left San Francisco on April 13,1893, was at the beginning of the fiscal year
actively engaged in a survey of Sitka Harbor and approaches, Southeast Alaska.

The work, as is usual with this party, comprised astronomical obsetvations, measure-
ment of base line, triangulation, topography, and hydrography, including very complete tidal
and occasional current observations. Owing to the great irregularities in soundings on the
inshore hydrography, it was found necessary to run the lines of soundings at very short
intervals, while special developments were made wherever necessary.

The results from this survey are satisfactory, and consist of numerous Tecords of the
work, including three topographic and four hydrographic sheets. The photographic work
of the season was unsuccessful, owing to the inferior quality of plates.

During the latter part of the season a boathouse, with launch ways, was built for the
Cosmos on Japonski Island.

On September 1 the Patterson left Sitka, and, after picking up at various places six civil
parties engaged in the boundary survey, and landing two of them at Port Townsend, arrived
at San Francisco on September 18, 1893.

The Navy Department, having requested the measuring of a 3-mile extension to the
Santa Barbara speed-trial course, laid out in 1890, Lieut. Commander Moore was instructed
to proceed to the locality and execute this work. . '

The Patterson arrived at Santa Barbara on October 25, and began to rebuild the old signals
and to construct and determine new range signals. The course of 1890, over which the U.
S. S. San Francisco was tried, measured 39°98327 nautical miles; the extension laid out by
Lieut. Commander Moore is 299846 nautical miles, making the length of the new course
42°98173 nautical miles.

The Patterson, after taking part in the speed trial of the Olympia, which was successfully
accomplished on December 15, returned to Mare Island Navy Yard on December zo.

Until April 4, 1894, the party was engaged in office work, repairs of the vessel, and in
experiments with wire for use in the measurement of base lines. "After fitting out in San
Francisco, and receiving on board Assistant Morse and Messrs. Edmunds and Taylor, with
some field hands of the Alaska boundary party with their equipment, she sailed April 21
and anchored at Port Townsend April 25. Here she received on board for transportation to
Alaska Assistants McGrath and Dickins and Mr. Tinsley and parties, also of the boundary
survey.

The Patterson left Port Townsend April 28, towing'the Karnmest and in company with the
Hassler, for Departure Bay, when, after coaling all the vessels, they proceeded to Alaska.
On May 3 the Patterson and Earnest grounded on the southern end of Warke Island, but came
off on the following high water without serious damage and continued the voyage. After
landing Assistant Dickins and Mr. Tinsley and party at Burroughs Bay, and transferring the
schooner Zarnest to the Hassler at Juneau, she proceeded to Sitka, arriving there May 12.
On May 20 she left Sitka for Yakutat Bay, and after landing Assistant McGrath and Mr.
Edmunds and party near Point Manby on the 22d, returned the following day to Sitka, and
then sailed for the working ground near the north end of Chatham Strait.

At the close of the fiscal year the work of the season was well under way, the measure-
ment of the primary base (1 95058 metres long) with steel tape, was completed, the signals
built, and the triangulation, topography, and hydrography were progressing satisfactorily.
- The astronomical work was retarded on account of cloudy and foggy weather.

The steamer Hassler, Lieut. G. B, Harber, U. S. N, Assistant, commanding, has been
employed in connection with the Boundary Survey in carrying chronometer comparisons
between the field parties at Sitka. During July and August, 1893, she made four trips for
exchange of errors between Sitka and the observatories at the head of Taku Inlet, at Wran-
gell and at Burroughs Bay.
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On the first trip in July the Huassler transported Assistant McGrath, with his party and
outfit, from Taku Inlet to Wrangell, and on the second trip in same month transferred Assis-
tant Ogden with his party frém Taku Inlet to Wrangell. During the first trip in August a
reef to the south of Annette Island, and another in Kasaan Bay, were located.

In company with the Patterson and Larnest, the Hassler returned to Puget Sound, arrlvmg
at Tacoma September 26, where she was moored for the winter.

On April 27, 1894, at Tacoma, the vessel received on board the officers and men of
several of the Boundary Survey parties with all their camp outfit, instruments, stores, etc.,
and joining the Patterson at Port Townsend, sailed for Pyramid Harbor, Southeast Alaska,
stopping en reute at Port Simpson for the steam launch Fuca, at Wrangell for boats and lum-
ber, and at Juneau for a member of the Canadian surveying party.

She arrived at Pyramid Harbor May 12, landed the civil parties, and on May 16, obser-
vations having been obtained at the shore observatory, she sailed for Sitka, and returned
to Pyramid Harbor on May 22, thus completing one round trip of chronometer éxchange.
During the month of June she made two more trips between these same points, and went to
Loring for Assistant Dickins's party, landing them at Pyramid Harbor June 18.

Durmg and between these runs the party on board the Hassler was engaged in sketch-
. ing in the topographical features that have been omitted on certain of our charts, and that,

it was thought, might be of service to the mariner. At the end of the fiscal year the area
covered consisted of 225 square miles. '

I beg in this connection to call your attention to the excellent work of this party in con.
nection with the Boundary Survey, and the intelligent and thorough manner in which the
topographical sketching was done. It is true that the first-mentioned work consisted in
simply making the runs from one station to another, yet in a country where fog, rain, and
gales of wind are the rule, where much of the route lies along a rocky, uncharted regidn, it
requires navigation of a high order, which was displayed with skill by the commanding
officer, Lieutenant Harber.

Lieut. F. H. Crosby, U. S. N., Assistant, assumed command of the steamer McArthur on
June 20, 1893. This vessel had previously been disabled by losing her propeller at sea, and
as no money was available to replace it, the vessel was detained. - Soon after the appropria-
tion of 1894 became available the vessel was put under repalrs and made serviceable for
work.

Pursuant to a request from the Navy Department the McArt/mr was d1rected November
1, to proceed to Santa Barbara to take part in the speed trial of the Olympia. While on the

_coast of southern California Lieutenant Crosby was instructed to make certain investigations
and hydrographic examinations.

Between the trials of the Olympia the party went to San Pedro and obtained the latest
survey of the harbor from the Corps of Engineers, United States Army, and investigated
the physical and commercial features of that place. The new railroad wharf at Port Los
Angeles was located, Lieutenant Crosby reporting that the name of “Port Los Angeles”
covered nothing but the wharf, and that the name was recognized officially because it had
been made a port of entry. Port Ballona exists in name only.

Redondo Beach wharf was located by the party.

The final speed trial of the Olympia took place on December 15, and the Medrthur sailed
for San Diego to make a hydrographic examination of the Middle Ground bar and of certain
rép_orted outlying dangers that had never been located. Theresults of this survey have been
indicated on our charts; they show a depth of 23 feet over the bar, and the Middle Ground
cut, dredged by the United States Engineers, filled in. New Hope Rock was located and was
found nearly a mile farther south, and farther off shore, than reported. Lieutenant Crosby
reports, “no one had any knowledge of arock southwest of Point Loma Lighthouse near the
position given for a dangerous rock, nor could I find-any indication of it, except by one
sounding which I think proved to be false, by about three hours’ work around its position.”



REPORT FOR 1894—-PART I. REPORT OF HYDROGRAPHIC INSPECTOR. 123

The McArthur reached San Francisco Harbor on January 10,1894, While at San Fran-
cisco awaiting suitable weather for the continuation of the work on the coast of Washington,
the party developed the inshore hydrography at the entrance to San Francisco Bay whenever
the sea and weather would permit.

On April 4 the McArthur sailed for Gray's Harbor, Washington, arriving April 8,
Preparations were immediately made to continue the coast hydrography from James Island,
Washington, to the southward. Signals were built and determined and a tide gauge was
established on Destruction Island. . -

This work is the most difficult and hazardous of any on the coast of the United States.
The frequent and ‘heavy gales of the North Pacific, with the attending tremendous seas,
come home on these treacherous shores. Add to this, sudden 'and prolonged fogs and widely
separated harbors, that can only be entered in good weather, and conditions will be presented
which require judgment, nerve, and experience, not only as a hydrographer, but as a command-
ing officer. Lieutenant Crosby's long and successful experience on the survey as a subordi-
nate, and as a chief of party, coupled with unusual skill and judgment in handling vessels,
admirably fitted him for this service, and I felt in securing him for this work that the Sur-
vey had the very best material that could be obtained anywhere,

The progress of the party at the close of the fiscal year exceeded my highest expecta-
. tion, 886 miles of lines having been executed. .

During the working season from July 1 to October 10, 1893, the steamer Gedney, Lieut,
Lucian Flynne, U. S, N,, Assistant, commanding, and party, were engaged primarily in
cooperating with A851stant J. J. Gilbert in the triangulation of the Straits of Juan de Fuca,
and, at such times as a division of forces could be made, in continuing the hydrography
in the strait between Pillar Rock and Cape Flattery. Two special examinations were made,
one near Duncan Rock off Tatoosh Island, another off Middle Point, Admiralty Inlet.

At the conclusion of the work the vessel went to Seattle for the winter to repair and
refit for the work of the following season. ,

The party left for the working ground, at the eastern end of the Strait of ]uan de Fuca,
on May 8, 1894, and was subsequently joined by Assistant Gilbert for combined operations
in Washington Sound. Hydrography was carried on whenever circumstances would permit,
and consisted in developing more closely the banks and shoals in the eastern part of the
strait from Ediz Hook to Whidby Island. By June 30, 1894, an area of 214 geographical
square miles had been covered.

It affords me pleasure to say that the work of this partyin every way was performed
with great satisfaction, and the good judgment and skill exercised by Lieutenant Flynne in
managing the ship details of the combined party, and the harmony which exists in all the
details calls for commendation.
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Statement of Hydrographic Surveys executed during the fiscal year ending June 30, 1894.
e
Parties. Number of—
.| 4
E % Localities. Surveyed by Sheets. | Scale. Vols. | Anglee. Sﬁ]ug!;r.l- Milos, S,g;’l‘;;f’ Remarks.
1B
1 | Chipuneticook Lake and south- | 8. Fornoy.oweccccameo- 3 10 000 | 14 3 270 | 34 044 362 19
ern part of Grand Lake, New
Brunswick, and Maine.
1{e._._.] Examination along coast of [ ¥, H. Tillman, U. 8. N.. * 10 000 1 287 906 10 1 *Plotted on six
Maine (seven localities), differont gheeta,
2 | ..~ | Bostou Harbor and Approaches _.{ W.F, Low,U.8,N__..... 3 10000 | 33 9 496 | 67 398 695 32
2 |....| Boston Harbor and Approaches | W.F, Low,U.8. Noeooo_|oreecnan 10 000 | 16 4 268 | 156 560 225 [
(additional work for five shecte).| - '
2 | Nantucket, north shore, Brant | H. L. Marindin._.__...- 1 10 000 4 3044 | 8596 87 8
Point to Great Point.
1|._..| Long Island Sound (additional | E. H.Tillman,U.8.N .- * 10 000 | 10 3 077 | 16 146 127 4 | *Plotted on 8
work, Guilford to Port Chester). different sheets.
3 |-—..| 8eurch for reported sehoals off | G. W, Montz, U.8. N__.. 80-000 | — 13 N P
coast of Maryland.
4 i-.__| Outer 8hoal, Cape Hatteras, North { L. M. Garrett, U.S. N __. 1 20 000 1 386 | 1072 61 3
Caroline.
& |.._.| Aehley, Cooper,aud Waundorivers,| R.Q. Peck, U.8. X______| 4 10 000 | 23 7129 | 81 096 308 1t
North Carolina.
4 |.__.{ Test lines over Savannah River | L. M. Garrett, U.S. N _._ * 20 000 1 68 474 124 * Boundings plot-
bar, and locating lights and tod onsheet C44.
buoys. . R
4 |-—.| Outer Bar, EntrencotoSt. Simons | L.M.Garrett, U..N__.| 2 5% 0008 8 | 2808 (17131 18] 10
Sound, Georgia. ’ .
3 |..—.| 8t. Lucie Inlet, Indlan River, | G. W.Mentz, U.8. N___. * 20 000 2 43| .2 812 20 1 | *Plotted onsheut
Florida. X 1671.
3 |..__| Bearchforshonlspot, off Entrance | G. W. Mentz,U.8. N___. * 20 000 1 42 325 b 2 D *Plotted on sheot
to Tampa Bay, Florida, 1262.
3 |-.--! Pensacola Bay, Florida, middle | G, W.Mentz, U.S.N___. 1 10 000 | 20 b 884 | 47 076 499 26
part. '
6 |.---| Escambia Bay, East River, and Big | F,8wift, U.8. N _......- 3 10000 36 | 793573285 685 26
Lagoon (Pensacola Bay).
3 |----| Search forroported 10-fathom bank| G. W. Mentz, U, 8. N___. * 80 000 1 12 424 261 25 | *Plottedonchart
off South Pass, Mississippl Rivor, 194,
7 {----| Entrance to 8an Diego Bay, Cali- | F. H, Crosby, U.S.N.__. 1 10 000 2 755 | 1 814 63 2
foroia.
7 |----] Coast of Washington, Grays Har- | ¥, H, Crosby, U.8. N..___ 14 40 000 6f | 3 600t 11 472 8860 160t | t Estimated.
bor to Jamnes Island. . : .
8 |.---| Btrait of Fuca, westorn part._.... L. Flynne, U. 8. N____. 1 80000] 2 166 843 201|266
8 |.---| Off Tatoosh Island and off Mjddle | L. Flynne, U. 8, N..__. * 20 000 3 252 347 18 . *Plotted on
Point (additional work). ’ sheots 1881 and
15186.
8 [.--.| 8trait of Fuca, eastern part _._.__ L. Flyone; U. 8. N__... 1 80 000 2f | 1 433 600 325 214 | tEstimated.
1-10 000 .
9 |..-.| Sitka Hari)or and Approaches, | W.1. Moore, U.8. N.__.. 4+ §2-20 0()0; 18 | 12 297 | 19 045 1 410 264 | *Also three topo-
1-40 000
Alaska. . . graphical sheets,
9 |.——_| Chatham Strait, Alaska__..______ W.1.Moore, U.S. N ___. 1 80 000 3t | 18156]| 2 820 364 167 1 Estimatod.
10 |.-..| Southern Alaska, Chart 8300._.._; G, B. Harber, U.8. Newoofmmuamear]anaas R P, JESSRRR FR *6298quare miles
] topographical
| : roconuaissancoe.
10 2 i : '
S——— i
12 Grand total for the year ending June 30, 1894 . 27 208 | 69 245 (344 497 | 6 9841 | 1 220

Naval Party No. 1 determined the following light vessels: Northeast end of Five Fathom
Bank, Five Fathom Bank and Winter Quarter Shoal. Also engagedin Coast Pilot work. Naval
Party No. 3 determined the following light vessels: Pollock Rip, Shovelful Shoal, Hand-
kerchief, Great Round Shoal, Cross Rip, Succonesset-Shoal, Vineyard Sound (Sow and Pigs),
Bartlett Reef, Sandy Hook, and Scotland. Naval Party No, 8 was primarily engaged in
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cooperating with Assistant Gilbert in the triangulation of Strait of Juan de Fuca. Naval
Party No. g was engaged part of the time in transporting boundary survey parties; also
measured eastern extension of 3 nmautical miles to Santa Barbara Trial Course (for Ohm-
pia’s trial). Naval Party No. 10 carried on topographical work during and between trips
from Pyramid Harbor and Sitka, carrying chronometers; was also engaged in transporting
United States and Canadian boundary survey parties.

Number of specimens of bottom, 77.

Current stations occupied by hydrographic parties, 7o.

HYDROGRAPHIC DIVISION.

Lieut. Robt. T. Jasper, U. S. N, having been detached May 8, 1893, this Division was
under my personal supervision until August.24, on which date Lieut. Walter McLean, U. S.
N., Assistant, assumed charge, and under his able management continued the work on the
general lines of his predecessor. This Division is in a high state of efficiency, and much
credit is due the personnel for the excellent manner in which the work is carried out. I
beg to invite your attention to the report of Lieutenant McLean, forwarded herewith, and
relating to the work performed by.the Division.

COAST PILOT DIVISION.

This Division was in charge of Lieut. E. H. Tillman, U. S. N,, Assistant, until June 16,
1894, when he was detached by order of the Navy Department, his term of service on the
Survey having expired.

The work of this Division is so well and favorably known to the office and the maritime
public through its publications, that it is only necessary for me to refer to the report of
Lieutenant Tillman, transmitted herewith,

A tide and current chart for Nantucket and Vineyard sounds was dev1sed by Lieuten-
ant Tillman and Mr, John Ross, which has been favorably criticised by seafaring men who
have used it.

I beg, in this connection, to express my appreciation of the services of Lieutenant Till-
man whilst in charge of this Division. The interest manifested in the work, and the skill
and ability exercised in every detail, merits special notice.

Lieut. Commander S. M. Ackley, U. S. N,, the Hydrographic Inspector, belng absent in
Alaska, I continued as acting Hydrographic Inspector until October 3o, 1893, when Lieut.
Commander Ackley was detached from the Survey and ordered to command the U. S. S.
Yantic, and I succeeded him as Hydrographic Inspector.

It is my painful duty to note the death of Lieut. Chas. F. Emmerich, U. S N., Assistant.
This officer, after serving as executive of the Hassler during the spring and summer of 1893,
in Alaska, in obedience to instructions from this office, reported on board the McArthur
December 4, 1893, at San Pedro, California, for the command of that vessel, but being ill he
.did not assume command. Soon after the return of the McArthur, January 11, 1894, to San
Francisco, Lieutenant Emmerich was carried to the Naval Hospital at Mare Island, January
26, where he died February 4, 1894. Lieutenant Emmerich was an officer of ability, and he
gave great promise of becoming a successful chief of party.

REPAIRS AND MAINTENANCE OF VESSELS.
. ATLANTIC COAST.

The steamer Backe was thoroughly overhauled and repaired at the works of Messrs.
Brown & Miller, Jersey City, New Jersey, this firm having been awarded the contract for
new motive power

The Backe is an iron vessel, built in 1871, sheathed with wood in 1880, and rebolted in 18g0.

In removing the old engine and boiler the frames and floors were found in very bad
condition, and the iron plating of the skin entirely gone in several places. Angle irons
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were bolted to the frames, and the wood sheathing bolted through the angles; the keel bolts
were renewed as well as the defective bolts under the water tanks, and the floors and bulk-
heads either renewed or thoroughly repaired. Besides the new engine and boiler and the
above-mentioned repairs, the main and spar decks were thoroughly overhauled or renewed,
‘calked, and the spar deck re-covered. Several spar-deck beams were replaced and secured
with hanging knees, and new steel deck beams were secured over the boiler. The following
were renewed: Main topmast, trestle tree, jib boom, main-deck port shutters, catheads, head
rail, waterways forward, water tanks, fire-room floor plates, wood floor in coal bunkers, ven-
tilators for boiler room, exhaust pipe, pilot house, propeller, etc. In December the repairs
were finished and the vessel proceeded to her working ground on the coast of South Caro-
lina. In June a new propeller shaft, full length, was supplied. It is my belief that the
vessel will now be serviceable for at least ten years, with the usual small repairs each year,

Blake—The boilers of the Blak: were fetubed at Baltimore. She was docked, and the
holding-down bolts renewed and mooring bits replaced. Other minor repairs were made to -
boilers, engine, rigging, and hull. This vessel was built in 1874 and is in good condition,
considering her age. Her crank shaft is out of line, and the main-engine cylinder should
be rebored and lined up. She will probably be given a general overhauling very soon.

Endeavor.—This vessel is more than thirty years old and is in very good condition. She
received during the year new steam reversing gear, engine-room keelsons, shoe, rudder and
rudder post, and some minor repairs to galley, closets, hull, and machinery.

The schooners Eagre, Quick, Transit, and Spy received a number of small repairs. The
decks of the Eagre were calked. It will probably be necessary in the near future to give
this vessel an extensive overhauling.

The Quick is a composite vessel built in 1873, and has never had extensive repairs. Her
top sides are badly decayed and the bolts and frames very much corroded. Unless she is
generally repaired, which may amount to practically rebuilding her, she can not be service-

able much longer.
PACIFIC COAST.

Patterson.—Repairs were made to this vessel as follows: Hawse pipe, main deck, rudder,
3ib boom, steering-screw gear, closets, galley, engine, piping, connections, etc. The electric-
bell circuits were renewed and the cabin upholstered. The boats were thoroughly over-
hauled, and a new hull for steam cutter, a whaleboat, and dinghy supplied.

The boiler and decks of the vessel are in bad condltlon and unless renewed the vessel
must soon be laid up, as she will be unable to keep the sea.

1 have asked for-a separate appropriation for repairing the Patterson, as the small amount’
now allowed will not permit new boilers and decks for the vessel and at the same time main-

tain the other vessels of the Survey.

Hassler.—~This vessel was docked and painted and fitted with radiators for heating.
Repairs were made to engine, boiler, pumps, skylights, deck, galley, etc.

This vessel was built in 1872, of iron; her hull in places, particularly under the machinery
space, is badly corroded, and she has been pronounced unsafe for outside work. I do not
consider it for the best interests of the Government to make any extensive repairs on her.

. McArthur—As soon as the appropriation bécame available this vessel was supplied with
a new compos1t1on propeller and propeller shaft, eccentrics and straps, feed pipes, steel pis-
ton rings, crank pin and brasses, braces for thrust bearing, windlass shaft, stand for sounding
machine, lining for stern bearing, and closets for cabin. The followmg were repaired:
Pumps, safety valve, rudder support, windlass valve gear, boat davits, closets, metal, and gal-
ley. The cabin transoms were upholstered, the main deck calked, and the vessel painted
throughout. The McArthur is in good condition, but will require new metal sheathmg, and
new canvas on her spar deck.
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Gedney.—This vessel had repairs made to engine, boiler, windlass, pumps, deck house,
boats, davits, etc. She is in good condition, but will probably need overhauling in the near
future.

The Cosmos, Fuca, and Atlantic coast launches recelved some minor repairs.

Steam launches for the Backe, Blake, Endeavor, and McArt/mr were contracted for but not
finished at the end of the year.

The schooner Yukon and launch Helen, being no longer required, were sold at Tacoma,
Washington, at public auction.

REMARKS.

With the exception of the Patterson, built in 1884, all the vessels of the survey are old, and
will require a larger expenditure for repairs in the future.

I beg in this connection to invite your attention to the condition of our work ‘and the
vessels on the Pacific coast. We have, as yet, made no surveys in Western Alaska and the
Aleutian Islands, and as there isa growing demand for this work, it is, in my opinion, imper-
ative that it should be commenced. The McArthur and Gedney are not suitable to encounter
the boisterous weather of that region ; the Hassler, now condemned for outside work, will no
doubt soon disappear from our list, and there remains the Patterson only for this service.
This vessel, however, is now engaged on the surveys of Southeast Alaska, where she will be
employed for some years. It is, therefore, in my opinion, necessary to ask Congress for an
appropriation to build a vessel for this service. This vessel should be built of wood or steel,
with a cellular bottom, and large enough to keep the sea in any weather if necessary. She
should be built with a view to carrying large quantities of coal and stores of all kinds., A
vessel able to'do the work required would cost $125 ooo. -

I would also recommend that some stéps be taken to explore the delta of the Yukon, and
the channels leading from the sea into that river.

I can not too strongly urge the necessity for an extended system of current observations.
In many localities a knowledge of the current is of greater importance to the seaman than a
knowledge of the tides.

We have many observations over different portions of the coast, but,as a rule they were
made by hydrographic parties merely incidental to the work. Current observations for use
in predictions, must be made systematically and with the same care as tidal observations
and I beg to recommend that Congress be asked to appropriate a sufficient amount to com-
mence this important work,

‘Mr, J. H. Roeth has satisfactorily performed the clerical duties under this office.

Very respectfully,
JeFr: F. Moszx,

Lieutenant Commander, U. S. V.,
. Hydrographic Inspector Coast and Geodetic Survey.
The SUPERINTENDENT, i .
U, S. Coast and Geodetic Survey,
Washington, D. C.

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

Unitep StaTEs CoasT AND GEODETIC SURVEY,
Washington, D. C., October 13, 1804.
Sir: I have the honor to submit the following report of the work done by the Hydro-
graph1c Division during the fiscal year ending June 30, 1894.
I assumed charge of the Division on August 24, 1893, and during the year have followed,
very generally, the methods of my predecessor in the conduct of the work of the Division,
which has remained, in nature and scope, what it has been for some years past.
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The permanent force at work in the Division during the year has consisted of Messrs.
W. C. Willenbucher and F. C. Donn, draughtsmen, and Mr. E. H. Wyvil], chart corrector.
The duties of these gentlemen have been performed in a most satisfactory and efficient
manner and the zeal and faithfulness of each calls for my commendation. By their industry
and attention to their duties these gentlemen have at all times kept the work of the Divi-
sion well in hand and up to date. To Mr. Willenbucher is due especial credit for the energy
and promptness with which he has performed the multifarious duties that devolved upon him
as chief draughtsman of the Division. Mr. Wyvill has performed his multiplicity of duties as
draughtsman and clerk in the office of the Division most satisfactorily,and I beg to earnestly
renew the recommendation of my predecessor concerning his reclassification and advance-
ment.

Mr. F. W. Clay received a probationary appointment as draughtsman and was assigned
to this Division on November 29, 1893. From January 1 to June 1, 1894, Mr. Clay was attached
as draughtsman to a hydrographic party in the field, an experience that has been of much
practical value in enabling Mr. Clay to adapt himself to his duties in the Division with com-
mendable efficiency. During the year Mr. Clay’s work in the Division has been of a minor
nature, but has been performed very satisfactorily.

Information received from the Unite States Engineers concerning the improvements in
progress under their supervision has proved of great value in the preparation of charts issued
by this Office, and I would urge that efforts be continued to have such information furnished
with promptness and without specific request. '

During the year 4o original hydrographic sheets, involving 67 540 angles and 333 559
soundings, have been plotted and drawn; 7o drawings of hydrography and 4z proofs of
new issues of charts have been revised, verified, and corrected, and aids to navigation have
been plotted on, or titles and notes have been supplied for, 148 new issues of charts.

The work of the Division has further included a large amount of miscellaneous draft-
ing, the investigation and disposal of constantly received information from all sources con-
cerning changes and corrections needed on the charts; the preparation and supervision of
the publication of the monthly Notice to Mariners; and a considerable amount of general
and routine correspondence and other miscellaneous work. For a more detailed statement
of the work performed by the employees of the Division, I refer you to the monthly state-
ments submitted during the year. :

Very respectfully,
WALTER McLEAN,

Lient. U. S. Nawy,
Chief of Hydrographic Division,
Lieut. Comdr. Jerr. F. MosER, 7 ;
U. S. Navy,
Hydrographic Inspector Coast and Geodetic Survey.
: Washington, D. C.

REPORT OF THE COAST PILOT DIVISION FOR THE FISCAL YEAR ENDING JUNE 30, 1894. -

UNITED STATES CoAST AND GEODETIC SURVEY, -
Waskington, D. C., June | 18p4.

Sir: I have the honor to submit the following report of the work of the Coast Pilot

Division for the fiscal year ending June 30, 1894:
Under the general direction of the Superintendent and supervision of the Hydrographic
Inspector, the duties of this Division involve the execution of work both at the office and

in the field.
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At the beginning of the fiscal year I was in command of the Coast Survey steamer Endeavor,
and with my party, consisting of Mr. John Ross, compiler in the Coast Pilot Division, and
Mr. C Lee Green, pdy yeoman of the Endeavor, was engaged in making special hydrographic

"examinations along the north shore of Long Island Sound. Work in this locality was
closed on September 9, 1893, and the Coast Pilot work of verifying the data and sailing
lines for a Coast Pilot volume to cover the coast from New York to Chesapeake Bay entrance
was begun. This work was finished October 1, when I proceeded to Baltimore, where I
was relieved, October 3, of the command of the Endeavor by Lieut. L. M. Garrett, U. S. N.
Upon being detached from the vessel, October 1oth and 3ist, respectively, Mr. Ross and
myself returned to the Office. My report to the Superintendent, dated October 23, 1893,
gives the details of the work executed while afloat.

On July 12 the last proofs of “United States Coast Pllot Atlantic Coast, Part III—
From Cape Ann to Point Judith,” were returned to the printer and the bound volume was
ready for issue on September 3o.

_After returning to the office in October, the preparation of manuscript for “United
‘States Coast Pilot, Atlantic Coast, Part V—From New York to Chesapeake Bay Entrance,”
was continued, and on December 18, completed and sent to the printer. The last proofs
of this volume were returned to the printer on March ro, 1894, and the bound volumes
received by the Office for issue, April 28, following.

From December 18, 1893, to March 10, 1894, when not occupled in reading and correcting
proofs, and from the latter date until the end of the fiscal year, the Division was engaged
mainly in the preparation of manuscript for a volume to be entitled “ United States Coast
Pilot, Atlantic Coast, Part VII—From Chesapeake Bay Entrance to Key West,” and which,
when issued, will complete the series covering the coast from Eastport, Maine, to Key West,
Florida. A greater part of the manuscript for the volume has been prepared and put in
shape, but a considerable amount of labor is yet necessary before it will be ready to send
to the printer.

In addition to other office work of the Division, United States Coast Pilots, Atlantic
Coast, Parts I, IT, ITI, IV, V, and VI are corrected to date of issue, for all important infor-
mation, affecting them, received at this office. In this connection I recommend that in
future the edition of any of the Coast Pilot volumes be limited to six hundred (6o0) copies.
The frequent changes in aids to navigation, depth on bars and in channels, etc., make
necessary corrections to Coast Pilot volumes and accumulate very rapidly, and these cor-
rections become so numerous for volumes that have been in print three or four years or
longer that they can not be made without much labor, and without detracting to a con-
siderable extentfrom the appearance and usefulness of the volume. The labor of correcting
a large number of volumes which have been in print a number of years is as great as the
labor of preparing a new edition, and the cost of a new edition is comparatively little.

In connection with the work of the Division a new method for graphically delineating
information relating to tides and currents along continuous bodies of water, was devised
by Mr. John Ross and myself, and upon this method a tide and current chart of Nantucket
and Vineyard sounds was prepared and submitted to the Office for publication. An edition
of three hundred (300) copies of the chart was printed, and nearly one-half of them dis-
tributed for trial, criticism, and suggestions, among those whom it was thought might be
interested in the matter. Letters have been received from a number of persons to whom
the chart was sent, and the opinions expressed have been unanimous in commendation of
the method and the chart itself has been highly praised by those most familiar with the
waters covered. It has been suggested that a chart of this kind covering Long Island
Sound and East River would be invaluable, ,

A considerable amount of routine work has been performed in keeping a record of
changes, reported dangers, hydrographi¢ examinations, new information available, etc.,
up to date.

8. Ex.8—9
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Mr. John Ross was employed in the Division as a compiler during the entire fiscal year,
and it is a pleasure as well as a duty for me to testify to the valuable services he has ren-
dered in the work both ashore and afloat.

Mr. Talbot Pulizzi has been employed during the entire fiscal year in copying manu-
script, entering corrections in Coast Pilot volumes, and in posting the files of the Division,
and has given satisfaction.

Very respectfully,
E. H. TiLLMAN,
Lieut.,, U. S. NV,
Assistant Coast and Geodetic Survey.
Lieut. Comdr. JEFF. F. Moskr, ’
U. S. Nawy,
Hydrographic Inspector Coast and Geodetic Survey,
. Washington, D. C.
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List of Naval Officers attached to the United States Coast and Geodetic Survey duriyg the fiscal year
ending June 30, 1894.

Dato Date

|
Name. ' ntt’ig]tnced. datl:)n.?:g,cd. Romarks. i Nome. attached. dotached. Romarks.
LIEUTENANT COMMAND- ENSIGNS—continued.
TR QOct. 2, 1889 J.J. Blandin_._. Oct. 21, 1893 8till in service.
8. M. Ackley__.._._____ Reattached | Oct. 30, 1803 . Chas. P. Eaton -.cwae---{ June 23,1891 Still in service.
Mar.17, '01 ) | ! ‘W.B. Hoggatt . Jan. 17,1804 8till {n service.
W, 1. MOOré coeececveeee Nov. 10,1891 ‘ _____________ i Still in servico. C.P. Plunkett ... June 3,1893 Still in service.
Mar. 2, 1893] i G W KN ceoee et Apr. 26,1892 Still in servico.
Joff. F. Moser..._..... Reattached | _____.___.__ Still in servico. " C.S,Stanworth __o_.._ Aug. 31,1892
Oct. 30, 1893 ! C. M. McCormick «..... Apr, 25,1803 | .- 8till in service.
LIEUTENANTS. . ! G. Tarbox - ccaue- Mar. 17,1892 8till in service.
Glies B. Harbor ... --{ Jan. 26,1892 _1 Still in service. Bonj. Wright __ -| Fob, 20,1801
W.F. LOW e vomacan Aug. 1,189¢ Still in service. J. W, Oman July 13,1891 8till in service.
Robt, G, Pecke oo ocmmmeme June 1,1893 Still in service. W.S.Cloko .o______ Fob. 20, 1893 8till in service.
F.H.Crosby ceaeocceunce Juno 20,1893 Still in service. i Lloyd I{. Chandler. Junel8, 1893 8till in sorvice.
Geo. W. Mentz __ooeen July 9,1892 Still in service. | H.K.Benham il Mar. 31,1894 Still in service.
C.F. Emmerich ___ Apr. 65,1803 | eeeo | Died Fob. 3,1804. | F.B. Bassett -cooeoee. Juno 24,1883 Btill in service.
Lucian Flynne. ceae—-_- June 6,1892 |_ . _oeceoo i Still in gervice, | PASSED ASSISTANT
J. A.8hearman Jan. 8,1804 | ______ oo | Still in servico. | BURGEONS.
Jas. H.Sears .. T Mar. 31,1804 ‘! Still in sorvico. | C.J. Docker_coaooeoo Apr. 1,1892 | Still in sorvice.
:::“;“’; MeLean Aug. 21,1893 StillIn service. || 0,00 1. L. Towndes ... Dec. 1,1802 ! Still in sorvico,
- 5. BONBON - - coveemene Jan. 06,1894 Still in servico. Goo. H. Barbor.aeeaa--.; July 10, 1893 Still in service.
usvrm:’g‘rbs; JUNIOR ABBISTANT BURGEON,
W.L. Burdick o | Aug. 17,1890 | July 31,1803 J. A. Guthrie....oeeoo. June 1,1892 '--..-..------...- Still in sorvice,
A.C.AIMY ccomat f Mar. 12, 18Y4 Still in service. PAGSED ASSISTANT
L. M. Garrett oo oeeeoo. July 38,1893 _| Still in service. PAYMASTER. .
C’Ims. 8. Ripleyaoccccanao | May 17,1892 Still in sorvice, | Livingston Ilunt ___.__ May 3,1893 8till in sorvice.
John GibBoD e eceeee . Mar, 18,1891 | Dec, 26, 1893 PAST ASSISTANT
E H.Tillman. . _coo. Oct. 8, 1891 | Junel6, 1894 BNGINEFERS.
R.F.Lopez. oo July 26,1893 | Still in service. G. Kacmmerlng. July 26,1801 | Jan. 18, 1804
A. P.Niblack. Feb. 0,1803 | Oct. 29,1893 K. McAIpInO. - eemmemeee July 4,1892 |- eeemmnenen Still in service,
Franklin Swift - ... July 26,1892 | June 12,1894
L.J.01arK e eee e Sept. 18,1891 Still in service. ABSIBTANT ENGINEELS.
Hugh Rodman __c.co..{ Apr. 1,1891 Still in sorvice. H. G. Loopold_acaae___ Mar, 30,1893 ,_______.__ . Still in service,
ENSIGNS, L Afldrow McAllister .| Jan. 18,1804 ; PR, . Sli-Il in service.
J.G.D0y18 oo July 9,1891 ! Feb.20, 1894 : W.C. Herbert__________ Mar. 24,1802 | ... .____ ' Still in service.
" | | f
RECAPITULATION.
Lieutenant Commandors
Lieutenants i o~
Licutennuts (junior grade)____.
Ensigns R 5
Passed Assistant Paymaster, . 1
Passcd Assistant Surgoons_______._______________ -— - 3
Asglstant Burgeon oo e e eeae - 1
Passcd Assistant Engineers ) : : 2
Assistant Engineers. J— 3

Note.—From tho statement immediately following it appears that of the 50 officors above named, 39 wero on duty in the Survey at tho closo of
the fiscal year,
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List of Naval Officers attached to the United Stales Coast and Geodetic Survey June 30, 1894.
COAST AND GEODETIC SURVEY OFFICE.

Lieut. Commander Jeff. F. Moser, Hydrographic Inspector.

Lieut. Walter McLean, Chief of Hydrographic Division.

P. A. Paymaster Livingston Hunt, in charge of Navy Pay Accounts.

Steamer Backhe (Atlantic Coast).—Lieut. Robt. G. Peck, commanding; Lieut. W. S. Benson;
Ensigns G. W. Kline, C. M. McCormick, and J. W. Oman; P. A. Surg. Geo. H. Barber;
Asst, Engineer Andrew McAllister.

Steamer Blake (Atlantic Coast).—Lieut. Geo. W. Mentz, commanding; Lieut. J. A. Shear-
man; Ensign F. B. Bassett; Asst. Surg. J. A. Guthrie; P. A. Engineer K. McAlpine.

Steamer Endeavor (Atlantic Coast).—Lieut. L. M. Garrett, commanding; Ensigns J. J.
Blandin and C. P. Plunkett. ‘

Schooner Eagre (Atlantic Coast).—Lieut. W, F. Low, commanding; Lieut. Chas. S. Ripley;
Ensign Lloyd H. Chandler.

Steamer Patterson (Pacific Coast).—Lieut. Commander W. I. Moore, commanding; Lieuts.
Jas. H. Sears, R. F. Lopez, and Hugh Rodman; Ensigns W. B. Hoggatt and G. Tarbox; P. A.
Surg. C. J. Decker; Asst. Engineer H. G. Leopold.

Steamer Hassler (Pacific Coast).—Lieut. Giles B. Harber, commanding; Lieut. A. C. Almy;
Ensigns W. S. Cloke and H. K. Benham; P. A. Surg. Chas. H. T. Lowndes; Asst. Engineer W.
C. Herbert.

Steamer McArthur (Pacific Coast).—Lieut. F. H. Crosby, commanding; Ensign Chas. P.
Eaton. »

Steamer Gedney (Pacific Coast).—Lieut. Lucian Flynne, commanding; Lieut. L. J. Clark.

Names of Vessels, their tonnage, eic., in the service of the United States Coast and Geodetic Survey
during the fiscal year ending June 50, 1804.

Comploment of—
No, Name of Vessol. Tonnage. |—-—
Officers. | Moen.
1 | Steamor Paterson : 453 12 46
2 | Steamer Hassl 319 10 34
8 | Bteamer Blake 238 10 38
4 | Steamer Dache . 182 10 38
5 | 8teamer Gedney 1714 8 29
6 | Steamer MeArthur - 130 T 30
7 | Steamer Ends —— 86 7 24
8 | 8t Cosmos 26 3 7
1 | 8ch Eagre 192 [ 26
2 | Schoonor Earnest 80 .6 18
3 | Schooner Matchl . 5 14
4 | 8chooner Quick 63 4 12
. 6| Schoonor Transit.. .- 43 '3 ]
6 | Bchooner Spy 35 3 9
rd
RECAPITULATION.
Steamers
Schooners —__

=l
L=

Total
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OFFICE REPORT No. 3.

REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

UNITED STATES COAST AND GEODETIC SURVEY,
OFFICE OF THE DISBURSING AGENT,

W asHINGTON, D. C., February ryq, 1805.

DEear Sir: I beg to submit herewith the accompanying statement of the expenditures for
the Coast and Geodetic Survey and for the Office of Standard Weights and Measures for the
fiscal year 'ending June 30, 1894, and for the preceding years embraced within the limits of
the law for making such expenditures, as exhibited by the books and records on file in this
office, to which your careful attention is respectfully calied.

I am, with great respect,
R. J. GRIFFIN,

Disbursing Agent,
United States Coast and Geodetic Survey.
Gen, W. W. DUFFIELD,
Superintendent, Coast and Geodetic Survey,
Washington, D. C.

[House Ex. Doo. No. 324, Fifty-third Congress, third session.]

EXPENDITURES, COAST AND GEODETIC SURVEY, FISCAL YEAR 1894.

Letter from the Setretary of the Treasury, transmitting a detailed statement of the expeﬂdxtures of the .
Coast and Geodetic Survey for the fiscal year ended June 30, 1804.

February 19, 1895.—Referred to the Committee on Expenditures of the Treasury Department,
and ordered to be printed.

TREASURY DEPARTMENT,
OFFICE OF THE SECRETARY,

WasHINGTON, D. C., February 18, 1895.

Sir: In compliance with section 264 of the Revised Statutes of the United States, I have
the honor to transmit herewith a statement of the expenditures in the United States Coast
and Geodetic Survey for the fiscal year ended June 30, 1894.

Respectfully, yours,
J. G. CaRLISLE,

Secretary.
Hon. CuarLes F. Crisp,
Speaker of the House of Repre.rentatwes
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STATEMENT OF THE EXPENDITURES OF THE U. S. COAST AND GEODETIC SURVEY
FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

[Prepared pursuaut to act approved Murch 3, 1863.]

Salaries—Pay of field officers.

To whom paid. Timo employed. . Amount,.
SUPERINTENDENT. :
Thomas C. Mendenhall One year_ $6 000°00
ABSISTANTS. . .

Charles A. Schott 4 000-00
George Davidson . 4 000-00
Benjamin A. Colonna 3 60000
Augustus F. RoAZOIB oo e emen 3 20000
George A. Yairfiold ..ol 3 000-00
Alonzo T.MoamAD .o 3 000°00
William H. DonRis . oeeooooeee oo L 2 96640
John W, DOBD weceemoe oo J— Q0 e e e e e mm e e 2 800700
William Eimbeck . _____ ... d0 e : 2 76620
Herbert G. Ogaen .o oo | e B0 e mmmm e e m s —am mmn e [ 260000
Otto H. Tittmann___._..._._._ - 2 56640
Honry L. Whiting__..__._ y | 240000
Edward Googfellow ... C. 2400700
John J. Gilbert__ 2 400+00
Henry L. Marindin . J— 2 400°00
Andrew Braid ___... — —— 2 36620
James 8. Lawson . Four months, seven days .. _— 84786
Richard M. Bacho .__. One year 2 920000
Chariee H. Boyd - L T 2 200-00
Frank Walley Perkine .. femaao. do 2 20000
Frank D. Granger . e do ) 171413
Gorshor Tradford 'eendo 2 00000
8peucer C. McCorkle._. | Eight monthe, twenty days 1 438°01
Edwin 8Smith e oo cemae One year____...._ 2 00000
Joho F. Pratt_____ do - 2 000°00
Cephas 8. Sinclair - do 2 000°00
Edmund T. Dickins do . 2 00000
Dallas B, Wainwright do c——— 1 96620
Richard E. Halter - do ) : 1 80000
Stehman Forney do ——- 1 800°00
Williamn C. Hodgklns.... do 1 800°00
Erasmus D. Preston_____ do N . 1 27997
James B. Baylor.... -|- do weea| 1 .800°00
Jolin E. McGrath do i 1 80000
Tsuac Winston _. SO 00 e e e 1 766-40
Philip A. Welker weneando . 1 76640
Jobn A. Flemor ... . 4 _.| Nine months, seventeen days 1 43316
Joseph Hergeshelmer _ e oocccmcccocammommnne | One month 161 60
Charles T. Iardella. i One year. 1 600-00
Washington Irving Vinal.___ ! do 1 60000
Charles H, Van Orden oo oee oo cccecmmnne Ccammns do 1 600°00
Fremont Morso . .- Nine months, twelve days 125217
Walter B. Falrfield Ten months 1 33040

HUB-ABSISTANTS.
John A. Flemer _ Two mouths, thirtoen days — 28526
Fromont Morse Two months, cightoen days_._.. _ 30428
Waltor B. Fairfield e TWOMODENS e . 22585
Fred A. Young . --- | OB YT e e 1 400°00
John Nelson do : 1 20000
George R. Putnam do 1 20000

AID.

John F, Hayford Ono year (eight months on furlough) *302°50
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,

Salaries—Pay of field officers.

Asa G. Randall

-

To whom paid. Time employed. Amount.

TEMPORARY AIDS.
Albert L. Baldwin One year * 720°00
Harrison L. 8tidham Three monthe_ .o e e e 18000
Henri B. von der Tronck oo oo ooamoeee One month, sixteon days R 90°10
Charles C. Yates Three monthe. ..o e e e e 180°00
Frod'k V. Moss 1 P 18000
Owen B. French PRI I 31113 1120013 U 47800
Bamuel B. Tinsley oo e One year 72000
Robert L. Faris_ oo e LD do _—- 720 00
+ Expenditures 108 008 '32
Appropriation 119 60000
Expenditures 106 008 -32

Unexpended balance WM_
Salaries—Pay of office force.
To whom paid. Time employed. Amount.

DIBBULBING AGENTE.
John W. Parsons Eight months, one day 81 46671
Robert J. Griffin Three months, thirty days - o ocoo oo 733 29

GENERAL OFFIOE ABBISTANT.
Marshall W. Wines ——— - One year 2 20000
CHIEF OF DIVISION OF LIBRARY AND AKCHIVES, |
Francis 1. Parsons One year — i 1 800°00
CLERK TO SUPERINTENDENT. i
Martin Hensel One year ________ _— | 1 20000
CLERK TO ABSISTANT IN OHARGE.
Adelbert B. Simons - —— One year 1 000°00
CLERES,

‘William B, Chiiton One year c——- 1 65000
Nicholas G. Henry RO PR do R 1 65000
John H. 8m0o0t oL A0 1 400-00
Williem C. Maupin (s o 2R 1 400-00
Artemus Martin ! do —— - 1 400-00
John W, Whitaker. Throo months, two days 3006 *52
Eugeno B. Wills One yoar. 1 20000
Freeman R, Groen do . 119186
Frank W, EAmunds_ oo oo oo do _ 1 200-00
J. Henry Roeth e e do 1 200-00
Asa G. Randall oo e e Five months, fifteen days. 54670
Eugeno Rhodes - One year ] 1 000-00
8ophie 8. Ilein < Nine months, twonty-two days | . 80978
Ida M. Peck Nine months, twenty-two days 809°78

CHART CORRECTORS.
}fdwurd H. Wyvill One yoar 1 20000
James H. Barker _ do - 1 20000
Archie UppPorman oo e [ do . 763402
Henry R. Garland —aee| Six months, tWelVo ABY8 . amu oo s 47935
Mary L. Handlan. 8ix months, twelvedays.... 383 ‘48
Three months, twenty-five days. ... 229 61
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UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,

Salaries—Pay of office force.

To whom pgid. Time employed. Amount.

: BUOY COLORISTS,
JennieH. Fitch One year §720-00
Bophle 8, Hein - Two months, eight daya. 136 -85

STENOGRAPHER.
Harry J. Van Der Beek One year 72000
WRITERS. '
Lily A. Mapes One year 90000
Virginia Harrison —eeen $00-00
Kate Lawn " 800°00
Ida M. Peck Two monthe, eight days 136°85
Alfce G. Revillo One year 720. 00
Alice F. Carlislo Nino months, twenty days 54434
Florence Brower - One year ___. 720 00
Thacker V. Walker One month, twenty-five days 10951
John Dale One yoar 720 00
Ivy Hill Two months, eight days 13686
Willie P. il’angum Fivo months, fiftcen days. 827-87
Danie! Hurley. One year 60000

DRAUGHTSMEN.
Adolph Lindenkohl One year 2 40000
Honry Lindenkohl do 2 200°00
Edwin H. Fowler. do —-ooo 2 00-00
William O, Willenbucher do 1 983-10
Ferdiuand Westdah! do 1 800-00
Ernest J. 8 do i 1 80000
Frank C. Donn do 1 72819
David M. Hildreth____ do 1 400°00
Charles H. Deetz oo vu oo e cmecemac e | e m do 1 364°156
Geo. F. Pohlers e e do 1 200°00
Edmund P. Ellis b mrmm e ———— e e | cmmmee do 113476
Charles Mahon do 1 00000
Paul Erich8en — oo oo oo e do 1 000-00
Everett 8. Mitchell Eleven months, twenty-six days 890 -09
‘William R. Doores Soven months, ten daye 65026
Francls W, Clay 8even months, two days 53069
Asa G. Randall -| Two months, twenty-ono dayw 20298

COMPUTERS,
Alex. 8. Christlo Twenty-six days 141°30
Edward H. Courtenay. One year 2 000 00
‘Myrick H, DOOMtIO a o acamcmaaeno e e cncmcmm|ccme e do 2 00000
John W, Parsofi o e eommccccmnc e am m e Two months, twonty-two days. 467 ‘84
John B. Boutelle One yoar.... 81 60000
Leland P. 8hi@y o oo e do 1 600°00
Henry Farquar l-__.__do 1 40000
Danfel L. Hauard . do 1 400°00
Charles H, Kummell oo [ do 1 20000
Frank M. Little ... do 1 20000
Rollin A. Harris do 1 200°00
Lilian Pike do 1 00000
Harry F. Flynn do 1 00000
COPPERPLATE ENGRAVERS.

William A. Thompson One year 2 00000
John G. Thompson Two months, twenty-two days. 45657
Henry M. Knighto o oo eccccaanee One year 2 00000
Theodors Wasserbach do 1 94019
-August Pet. do 1 800°00
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

Sa?rz'e.r—Pa_y of office force.

Time employed.

Eleven months, twenty-five days

To whom paid. Amount.
COPPERPLATE ENGRAVERS—continued.
Edward J. Enthoffer Oue year 81 80000
Willlam H. Davls do 1 74025
Edward H. Sipe. do . 1 0000
William F. Peabody. do 1 480-42
Henry L. Thc Eight months, thirteon days 84120
‘Willlam A. Van Doren One year. 1 00000
Alfred H. Sefton : do 80000
Emil A, Kubel.__, One month, fifteen days 11248
George Hergeshelmer One year 837 :50
Frank G. Wurd ) UV I, do 13750
Harry R. McCabe Eleven months, five days, 601-17
Gilbert F. Daweon One year 600°00 °
ELEOTROTYPER AND PHOTOGRAPHER. ‘
Danfel 0. Chapman One year. 1 800°00
} ELECTROTYPER.
L. P. Keyser. One year iy 900 00
PLATE PRINTERS. .
Frank Moore One year 1 60000
Charles J. Harlow ___ oo |emaeee do 1 000-00
Ricbard 8. Bright do 1 000-00
Thomas A. Bullivan. One month, nine days. : 10888
Eberhard Fordan Ono year . 1 00000
Abraham D. Levi Nipe months, cighteen days 788 -6l
Nell Bryant Ono month, twenty-one days, 14009
PLATE PRINTERS' HELPERS. '
© William H, Waddington. e emeceoecece oo cmane One year 70000
Charles F. Locraft do 70009
Otto Kemmler Ten months, seven days 59616
William 1I. Horno, Oune month, nine days 76-12
Louis L. Williams Oue year 699,05
Paul Dexter .| Eight months, nine days 488°12
Frank C. Gobre One month, twenty-four days . 108 -84
Sandy Bruce Twelve days 2283
INGTRUMENT MAKERS.
Ernest G. Fischer. One year. 1 800°00
o1 t Jacomini do 1 200-00
William R. Whitman do venm 1 00000
Staphen A. Kearney do 1 00000
Claronce E. Reg do 1 00000
Jacob 8chwarz do 1 00000
Michas! Luuxmanu, jr. do 70000
. .

QABPENTERS.
Horace 0. Frenoh.. One year 1 60000
George W, OlRIVO8 amm e oo do 900 -00
Oharles N. Darnall do 70000

ANGINKER.
John A, Watts Ono year 1 00000

JANITOR. '
Walter P. Ramsey r-| One year 1 200+00
) i BEILLED LABORKR,

Robert T. Bamsett Sevon months, eight days. 52132

WATOEMEN,
David Parker One year 88000
John W, Drum weaccucnccacenmascaccnccceecw-| Elevon months, twenty-ve days —e.oocemao oo ocommooo. 865-68
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UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,

Salaries—Pay of office f'orte.

To whom paid. Time employed. Amount.
FIREMEN.
Horace Dyer_ .--| One year - £630°00
Harrison Murray - Three months, twenty days_.__ 19174
William H. Butler. Eight months, four days 372°18
MESSENGERS.
William H. Butler. Three months, twenty-seven days 284 57
P. H. White Five months, 86ven daye .. oo e eem e 376. 86
Ed. D. Scott Eight months - 565 -85
Charles Over___._. One year PN 82000
Neil Bryant Ten months, ten days 70503
Sandy Bruce Two months, twenty-five days 19371
Charles H. Jones ” OD6 FOBT e 82000
Wm, R. McLane do - - 820°00
Vicente Denis _ [EEORRI SO do — 82000
Thomas McGoines Two months, twenty-eight days 20068
J. A, Dorsey Ninet days_ 42-80
J. W. Reed Ope yesr 700 *00
George Newman do 70000
‘William Savoy 8ix months, twenty-eight daye 36978
Willjam Wast One yesr 64000
Josef K. Hagmapn Eigbt months, twenty-seven days 47300
Jobn W. Miner - One month, twenty-flve days o —oeveneoenmoo oo 9606
C. E. Yarboro Two months, twenty-nine days 166 -94
William R. White Two months, five days 11660
Attrell Richardson *..| One year - . 63000
Dennis E. White do. 65000
LABOREES. s
Jobn H. Brown One yeor . 30+00
Baylor Crutchfield 8ix months, five days 32356
* Ed. D. Scott Eleven days 18°83
Boston Brown [ --!Onoyear ___ e . 550 00
8 1 L. Eubank * Throo months, twenty-seven days_ 11786
Hans Bowdwin | One year 55000
Sarahk E. Flynno L 1 S, e em———m——— e 35608
John H. Mason do 865 °00
Expenditures - ~---. 137 84442
Appropriation - 143 130°00
Expenditures 137 844 42
Unexpended balance 528568
BRECAPITULATION.

Pay of fleld officers. 8108 00832
Pay of office forco. .—mmmmmanmeoecom- 137 844°42
Total expenditures 243 856274
Total sum appropriated for 6a1aries. . aae v ncicece e mmeeaaan 262 730 ‘00
Total sum expended for salaries.....__ .- -.| 243 85274
Unexpended balance | 18 87728
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,

Party expenses, 1804.

ATLANTIC COAST.

To whom pald. On what account, ! Amount,
R. M. Bache Topography ' 81 60591
Chas. H. Boyd- PRSI 1. J— 2 861-08
Dolaware & Hudeon Canal Co. o orocemmmmanuacon Coal for steamer Bache 36192
John W, Dobn Topography 2 548 81
Stehman Forney Hydrography 2 15158
L. M, Garrett. ... Hydrography, st BEnd 2 16482
W. 0. Hodgkins - Topography 72507
C. T. Iardella. do 1 44233
W. F. Low .- Hydrography, schooner Eagre 189917
Geo. W. Montz ... Storage 600
H. G. Ogden Topography 268 97
Robert G. Peck Hydrography, steamer Bache ——... 4 394°52
L. A. Pratt Storage 3943
0. H, Tittmaon Topography ! 271722
W, 1. Vinal do 2 19430
Henry L. Whiting Travel 139-00
Expenditures 22 870°18
Appropriation 17 70000
Add 20 per cent from Gulf Coast, otc 1 680°00
Add 20 por cent from offshore work, otc 1 280°00
Add 20 por cent from magnstics 510°00
Add 1634 per cent from leveling 703 *60
Add 9 per cent from tides, etc 1 017-00
' 22 89050
Expenditures ----| 2287018
Unexpended balance 2087
GULF COAST, ETC.
N To whom palid. On what account. Amount.
Cary & Co Coal for steamer Blake $§ 37699
F. W. Clay ----| Traveling exp 10°28
Oreary & McClintock .| 8tores for steamer Blake 59°83
. McKonzie Oerting & Co. Stores for eteamer Blake and schooners Tvansit and Quick. ... 20679
G. W. Mentz Hydrography, steamer Blake 1 63490
E. Walley Perkins Trlnngulnflqn and storage R 1 08854
8impson & Co. ‘Weatherboards for naphthal h 8-00
J. M. 8tone. 0il for steamer Blaks P 36-58
F. Swift Hydrography, schooner Transit 41792
P. A, Welker _.__ Triangulation and topography. 1408°71
Expenditures ' 5 32351
Appropriation 8 400°00
Less 20 per cent traneforred to Atlantic Coast..___ $1 68000
ExXponditures oo immmmm e cccccccc e e 5 823°51
. — 7 008 -51
Unexpended balance 1 808 -40
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UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

Party expenses, 1804.
OFPSHORE WORK, ETC.

To whom paid, On what account. Amount.
Bolton Bros Stores for eteamer Blake $191+45
Castner & Curran < Coal and baskets for steamer Blake 18000
¥F. W, Clay Traveling expenses 2°565
Geo. Hall Co : Towing and pontooning steamer Blake. .800°00
J. Soth Hopkins & Co .. Stores for st Blake 5430
C. A, Jones & Co Supplies for steamer Blake 47°16
'Loud, Claridge & Co Stores for st Blake 269 67
W. F. Low Hydrography, schoouer Eagre - 16000
G W. Ment% - oo . Hydrograpby, steamer Blake 2 18406
Wallace & Bro. oo e Btores for steamer Blake 257 °46
Expenditures 4 73664
Appropriation 6 400°00
Less 20 per cont transferred to Atlantic Coast $1 280-00
Expenditures 4 736°64
’ — 6 016-64
Unexpended balance 383 -36
PACIFIC COAST.
To whom patd. On what account. Amount.
Bureau of Equipment, Navy Coal for st. McArthur $283-20
F. H Croaby coemccomccmmmmsccnmmmmsmmen e e mmmmes Hydrography, steamer McArthur 3 803°62
Geo. Davidson Triangulation, ealo of property, 6tc «oeeoo . coccmmmmmem—coen 18871
E. F. Dickins 8torage 30-00.
W. B. Fairfleld Purchase of outfit 1 23607
L. Flynue +| Hydrography, st Gedney 6 277°12
J. J. Gilbert Trisngulation, topography, and storage. 1 107-08
G. B. Harber Ship keeping and eale of property . 146-49
J. F. Pratt. Combined operations and storage 9189
A. F. Rodgers Topography, pasturage, and StOIAZe — oo me e eececoomm — 746 02
J. H. Bears Hydrography, steamer McArthur 6-60
Amount diebursed . 13 91430
Rallroad accounts referred for settlement 14861
Expenditures 14 062°91
Appropriations 18 600 00
Less 18 por cent transferred to Alaska 83 348°00 )
Expenditures ] 14 062-91
——i 17 410°81
Unexpended balance 1 189°09
ALASKA.
To whom paid. On what account. Amount,
;Ada.ms Express Co Transportation _ 84806
G. B. Harber -| Hydrography, steamer Hassl el 2848
W. I. Moore Hydrography, eteamer Patterson 8 601°74
Amount disbursed 11 564°67
Railroad accounts referred for settlement 2584
Expenditures_ 31 590°-41
Approprlntlnn 8 400 00
Add 18 per cent from Pacific Coast 3 348°00
11 74800
Xxpenditures 11 590°41
quxpended balance 16769
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,
Party expenses, r8p4.

TIDES, ETC.
To whom paid. . Ou what account. Amount.
Henry L. Maringin Physical hydrography $3 902°61
H. P. Ritter - Servicea 1 800°00
i Eugeno Velth w-wv| SBandy Hook Tidal 181-61
J. G. Spauniding. Fort Hamilton Tidal - 1 056°41
G. A, Fairfield Fort Hamilton and Washington Tidal . ..o 24238
TFremont Morse - Bitka-Tidal - R X 210°48
"Georgo Davidson : Sausalito Tidal 87650
Aug. F. Rodgers e ecamee m—eee Sausalito Tidal 17262
David Hamilton a—- Neowport, R. L., Tidal 18250
F. V. Moss __ . Servicos 48000
Expend{tures. - 9 056 -01
APPropriation o e oo oo e e e 11 30000
Less 9 por cent transferred to Atlantic Const 81 01700
Less 1014 per cent transforred to Coast Pilot, otc 1 186°50
Exponditures 9 08501
— 11 268°51
Unexponded balance ! 4149
COAST PILOT, ETC.

' To whom pald, ’ ‘ On what account. Amount,
L. M. Garrett : Coast Pilot work $601°93
Talbot Pullzal . ..... Services 900 -00
John Ross Bervices and travel . 1 50170
E. H. Tiliman Coast Pilot work —- 1011-91

Expenditures 4 105-54
* Appropriation —— -2 9560 00
Add 1034 por cent from Tides, etc y 1 186°50
4 13650
Expondituros - . 410551
Unexpended balance — 30 96
MAGNETICS.
To whom pald. " On what account. Amount.
George Davidson Magnetica - $16-20
L. G, Schultz -ee-do 1 800°10
Expenditures 1 81630
Appropriation - ——— 2 550°00
Less 20 per ceut transforred to Atlantic Coast ) 8510400
Expenditures i 1 61630
1 2 926-30
Unexpeudod balance 29370
LEVELING.

: To whom paid. ‘ v On what account. Amount,

Isaac Winston . Preolso loveling ) $3 489°60
Expenditures X ' 3 48960
Appropriation ' 4 20000
Less 183 per cont transferred to Atlantic Coast. .- 870860
Expenditures - 3 48960 -
. ) 419310
Unoxpendod balance ' 8980
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

Party expenges, 1804
STATE SURVEYS.

To whom paid. On what account. l Amount.
E. A. Bowser__ Triangulation $1 16860
A. H. Buchanan._-.___. do 1 914-13
George Davidson California and Nevada boundary 4 728°53
G. A. Fairfield...... __.| Traveling expenses i 7297
W. B. Fairfield o |l do : 73-25
Stehman Forney. - Reconnaissance and storage. 3 61121
W. R, HOBZ et e e ceeec e Triangulation 1 080°-57
W. C. HOAgKIDB e oo e cceece [ do . 255 27
Aug. F. ROGROIS oo et California and Nevada boundary 12°17
C. H. Stoclair Traveling expeuses - 7630
Amount disbursed . 12 98300
Railroad accounts referred for settl t 871 80
Expenditures 13 854 80
Appropriation. T 1 60000 | .
Lees 10 per cent trausferred to transcontinental worke ... .. 81 660°00
XExpenditures —— f— 13 854°80
15 41480
Unexpended balance 18620
GRAVITY, ETC.
To whom paid. On what account. Amount.
George Davidson /Longitudes 87670
Fauth & Oo Gravity observations 15000
T. C. Mendenhall. ----| Traveling expenses 2180
E. D. Preston ..| Gravity experiments and observations at Chicago__._.. ... 13775
G. R. Putnam ... Gravity experimonts and observations at Washington_.._._.. 432°53
C. H. Sinclair Longitudes and latitudes 74190
Tice & Lynch Gravity experiments and triangulation ___.____________.___ 46°41
F. A. Wolff, jr Services . 226 00
Expenditures. 1 83100
Appropriation L] 4 65000
Less 15 por cont traneforred to transcontinental work 869750
Expenditures - 1 83109 J
2 52869
*Unexpended balance 2 121 ‘41
*This balance will be reduced by outstanding obligation. -
TRANSCONTINENTAL WORK,
To whom palid. On what account. Amount.
W, Elmbeck ___. Triangulation, storage, and pasturage .____._.._______.______ 89 33521
F.D. Granger Triangulation and storage, 2 001 °49
A. Larkin -| Storage .. - 300
F. W, Perkins Reconnalssance, triangulatlon, pasturage, and storage.__..__. 1 661-08
P. A. Welker.. Triangulation —- 126334
Amount disbursed 14 264°10
Raflroad accounts referred for settlement —m—— - 37357
Bxpenditures . 14 63107
Appropriation e SR LTS SRR 12 600°00
Add 10 per cent from State surveys 1 56000
Add 16 per cent from Gravity, @0 mmm o vmooccoams cmumimmmmmm oo e 697 °50
14 85750
Expenditures - 14 63767

Unexpended balance

21983 r
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

LParty expenses, 1894.

NAVY TRAVEL, ETC.

To whom paid. On what account. Amount.

S. M. Ackley, U. 8. Navy. Mileage e | s2a2e00
A. C. Almy, U.'8. Navy do . 73 86
G. H. Barber, U. 8. Navy do [ 9-08
F. B. Bassett, U. S. Navy [ 3344
H. K. Benham, U. 8. Navy oo me e e e e e e S m mmm mmm 25653
W. 8. Boneon, U, 8. NOVY o oo e a0 e e e s mme 3:20
J. J. Blandin, U. 8. Navy m—— 71:62
L.J. Clark, 0.8, NaVy oo imnmmcccmeel e 328
C. P. Eaton, U. 8. Navy e 7288
C. ¥. Emmerick, U. 8. Navy 78436
L. M. Garrett, G. S. Navy 4648
W. B. Hoggatt, U. S. Navy. 25584
R. F. Lopes, U. 8. Navy | 338-72
A. McAllister, U. 8, Navy. - | 776
W. McLean, C. 8. Navy | 2624
G. W, Mentz, U. 8. Navy I 6-40
J. F. Moser, U. 8. Navy - l 516-00
K. G. Peck, U. §. Navy . ! 3648
C. P. Plunkett, U. 8. Navy { 68-40
C. S. Ripley, U. S. Navy 51-46
J. H. Sears, U. 8. Navy --do 25684
J. A. 8hearman, U. 8, Navy do 6-80
E. H. Tillman, U. 8. Navy. do i 320
Expenditures. 2 45786
Appropriation 2 950 °00
Expenditures 2 45786
Unexpendod_bn.]auco 402-14

OBJECTS NOT NAMED.
To whom paid. On what account. Amount,
Ce— v

John Brown 8orvices and incldontal expenses 8606 *00
A. H. Buchanan Traveling expenses ... 4780
Qeorge Davidson Travol and astronomical work 443°08
E. F. Dickins. Travoling oxponses 33276
JoJ. GIIbert. e do 30045
W. R, Hoag do _____ 7160
Wm. Holmes Borvicos 19,36
w. 0. L be Storage. . 20°00
s G. W, Mentz Outfit for steamer Bache 1570

W. 1, Moore___- ‘Ways and boathouse for steam launch Cosmos_. oo _.___ 40290 -
Fremont Morse Traveling expensos 322 40
Goorgo Olsen Servicos - 48710
Puget Sound Dry Dock Co 8hip keeping 10838
F. W, Perkins Travellng oxponses. 130+00
J. F. Pratt. --do 34560
C. F. Bchiodt Sorvices . 60000
0. B. Van Orden Lovoling 41112
P. A. Wolker_.... Traveling exponses 104 84
H. L Whiting oo oo mcm o e s [ 12583
Amount disbursed 4 08391
Railroad accounts referred for sottloment_ 126
Expenditures - 4 995°16
Appropriation & 900°00
Expenditures 4 99516
*Unoxponded balance . 904 -84

*This balance will be reduced by outstanding obligation.
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UNITED STATES COAST AND GEODETIC SURVEY.

- EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

Party expenses, 1894.
RECAPITULATION.

[Showing expenditures in gross (by subitems) on account of the appropriation for party expenses, 1894.]

Bubitems. Amouant.
Atlantic Coast ___. §22 870°13
Gulf Coast, otc - b5 32351
Offshore work, etc . 4 736°64
Pgeific Coast . 13 014-30
Alaska 11 56457
Tides, etc. 9 05501
Coast Pilot, ete 410554
Magunetics 1 818°30
Leveling 3 489°60
State surveys 12 98300 .
Gravity, etc 1 83109,
Transcontinental work 14 264°10
Navy travel, etc —_—- 2 45788
Objects not named v 4 99391
Amount disbursed. .. - 113 40556
Railroad accounts referred to accounting officers for settiement . 1 421-07
Expenditures ; 114 82663
Total amount appropriated for party exponses, 1894 122 20000
Total amount expended for party expenscs, 1894 ! 114 826°63
Unexponded balance 7 373-37
CLASSIFICATION.OF EXPENDITURES FOR PARTY EXPENSES, 1804,
On what account. - Amount,
Triangulation & 33801
Topography 16 676. 57
Hydrography 45 408°71
Transcontinental geodetic work. 16 111-04
Polnts for Btate surveys 13 24256
Coast Pllot 4 10554
Leveling. . 3 900-72
Magnetics ermmm— e e cae 1 816°30
Phyasical hydrogtapl}y g 3 902-51
Geographical positions 1 260-68
Tidal operations 5 16250
Gravity experiments 1 011.49
Total 114 B26°03
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1834.

Alaska Boundary Suruvey.

[From March 1, 1894, to January 31, 1895.]

To whom paid. On what account. Amount.
E. F. Dickins Boundary survoy $2 318°70
J. A, Flomer .ocm... --do 1 469°17
Giles B, Harber, U, 8, Navy do _ 16609
John E. McGrath._ do — 2 94868
Fremont Morse. do 898 *57
J.F. Pratt oo --do 5 430-22
Homer P, RIBtOr o oo mecmmaemcccmecfoam . do 1 412-37
8. B. Tinsley _---. Traveling exponsce 5030
Amount disbursed 14 69210
Raflroad accounts referred for settloment 24625
Expontitures oo oo 14 938°25
Unexpended balance on hand March 1, 1804__ i 26 26186
Repaymont to credit of sppropriation certificate of deposit, No. 14 211 __._. 20°00
) 26 28196
Exponditures - 14 93835
Presont unexpended balance [, 11 343461
Repairs of vessels, 1894.
To whom paid, On what account. Amount.
" Brown Dry Dock Co Steamer Bache -- 811244
Brown & Miller. Steamer Bache 522376
Campbell & Zoll Co Steamer Blake ... .-—_- - 472402
Clay & Tort N Purchase of four steam launches 5 456500
COreary & McClintock Stoamer Dlake R 4605
F. H. Crosby, U. 8. N&VY _ceecommmoomcaeooCoo. | Steamer Medrthaer — oo oo ceee 2 82029
TLucian Flynne, U. 8. Navy oo Steamer Gedney .o oo oo cecmcnmam e mm———————— 40865
L. M. Garrett, U. 8. N&VY oo Steamor End - 2 068°'38
A. F. Grant Steamor Bache - 5400
G. B. Harber, U. S. Navy Steamer Hassler oo ooa e - 60212
G. B. Harber, U. 8. N&V¥ o ammemc e Steamer Fuca___. ,. 6038
J. Hoodless Schooner Quick . 46425
J. Hoodless. Sct Transit 38426
W.F, Low, U. 8. N&aV¥ oo ieacemceeeeee o Schooner Eagre 62027
G. W. Moutz, U. 8. Navy o acmnecemeee Steamer Blake - _oooe coacane . 813 08
W. 1. Moore, U. 8. N&YY ceve e vamcmemmemncmean Stenmer Patlerson 2 430-65
Morris, Tacker & Co 8teamor Blake _ .o oo e cecmcacccaccccmram e mene e 216 °00
R. G. Peck, U. 8. Navy Stoamor Bache 2 61810
F. 8wift, U. 8. Navy . - -{ 8chooner Transit_ ..._ N 103 *45
W. E. Woodall & Co 8toamor Blaks .. 664 08
Exponditures 24 862°12
ADPPropriation . coceccmemraeccne e e acceae —_—— 25 000-00
Expouditures e ccecorammcncaeccamean .- {rmmmen e mmm e 24 862412
Unexpended DAIANCE oo cooccmmmmem e e e en . 137-88

8. Ex. 8—-10

145
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

Classification of Expenditures for Repairs of Vessels, 1894.

Name of vessol. ,  Amount.
!

Steamer Bache ———— 87 00830
Steamer Blake - 2 21113
Schooner Eagre _--- - 620 27
Steamer End - 2 06838
8t Fuca . _—- . 60-38
8 Gedney . 49865
Steameor Hassler ___. e 60212
Steamer McArthur____ - 2 820-20
Steamer Patlerson....... - 2 430-65
Schooner Quick 46°25
Sch Transit —- 14170
Steam launches (purchase of ) - 5 456 ‘00

Total 24 862°12

Publishing observations, 1894.
|
To whom paid. On what account, Amount,

Frederick V. Moss Servicea $60 00
H. L. Stidham do 210°00
Frank A, Wolff, jr__...__ w-.-do 4500
Chas. C. Yates A0 e e s 14800

Exponditures 463 0-(;-
Appropriation 1 00000
Expenditures 46300

Unexpended balance 53700

General expenses, 1504.

INSTRUMENTS, INSTRUMENT S1IOP, CARPENTER 8HOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND SUBSCRIPTIONS.

To whom paid. On what n‘ccount. Amount.
D. Appleton & Co Subscriptions $5°00
Astronomical Journal Books 500
Astronomy and Astro-Physics oo oocomeucncaaas 8ubscriptions 400
Wm, Ballantyne & Sons. Books__..._ 650
D. Ballauf. Inetrument shop —— 4950
Baltimore Oil and Grease Co -- do. 4250
Louis M. BaUM e mrn e cocmm i mmam e e mmeoee Instruments 350
Robert Beall ... Books 300
Charles Becker Carpenter shop _ 10°17
Benedict-Burnham Manufacturing Co ocemaee-- Instrument shop. 25278
John A. Brashear. do 1760
Brown & Sbarp Manufacturing Co.. do 200
Buff & Berger Instruments 1 76100
E. W. Bullinger Subsecriptions 4°60
J. H. Bunnell & Co - Tpstrument shop_______ 1780
T. E. Buttors .. occnncmncmnemcmemna | cccee do 2420
John W. Cadby__ — Books e 125
Wm. J. Campbell_._ do N 2:00
Chas, T. Carter & Co Instrument and carpenter shops 4093
The Celluloid Co Instrument shop 2200
J. B. Chamberlafn . SO PR do 1453
John Cbatillon & 8Bons Instrumonts 24,25
J. H, Chesley & Co. Instrument and carpenter shops 764

I
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 18%4.

General expenses, 1894.

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MADS, CHARTS, AND SUBSCRIPTIONS- Con-

tinued.
To whom pafd. On what account. Amount.
Church & Stephenson ._._. Carponter 80P oo oo ccooam oo ecae 8500
Georgo V., Cresson & Co Instrument shop 425
Criterfon Photo. Supply Coemammocamacena -| Instruments 3780
Jas. D. & E. 8. Dana e Subscriptions 600
Darling, Brown & Sharp Instruments_ 600
Daroall & Upham ... _____ Boolks. ' - . 5-00
Geéorge Davidson__.___ - Tustrument shop subscriptions, etc 88:05
Doromus & CO e ce v vmem e Instrument shop__. .. — 720
Doreinus & JUS_ o - oo cmmmmmmm e e do R 60
Edw. L. Dent Iron Works, do ——- 8005
Egyptian Lacquor Manufucturing Co oo do - e 1170
Alfred Ely & Co S S do . .. 38-42
Goorgo T. EnNI8 - e e do ____. ——— 4597
Fauth & Co Instruments 1 325°00
Lucian Flynne, U. B. Navy o evmoccmammaee. Books 4-:00
M. N. Forney PRI S Subseriptions 3°00
Krost & Adams . -| Drawing — X 290400 !
Geological Publishing Co., The - oo o oemmnccmmaean Subscriptious 350 |
Z.D. Gilman e Carpenter nnd instrument shops ____ e mommeea 8473
Ginn & Co ----| Subscriptious . R 3°00
Eli GoodWAn - e e emem Mape —- 1000 |
Henry J. Green ceeewe venocccammmecrccemmm e Instrument and fnstrument 8hop __ e acmmcmc e 19015
L. It. Hamersley & Co_ .o Books 873
larris & Bhoarer_._- -~-| Instrument shop. ———- 2408
1. Hoffa [ D do m—- 8:80
A. Hurllmann ... Iunstruments. 401 47
F.E. Jackson & CO -l e wmme oo oo Carpenter shop _ - 375
Tho Johns Hopking Press. .. o cccommmeccmann. _| Book —- 750
The W.J. J. Johnson Co. (limitod) _ceomeemee . Subscriptions ... . RS 300
Jones & Laughlins (limited) Instrument shop... - — 9-07
M. E. Kahler . Instruments and iostr £ BhOP e e 27340
R (€13 ¢ ISP [, QO e e cmac e e e 182-35
W.H. Kemp & Co .. Iustrument shop 12°45
Keuffol aud Eeser Commm nomo oo Instruments and jnstrument shop 12624
1. Y. Knight e e Books., - 1700
Libbey, Bittinger & Miller___. ... Carpenter bhop «comeacucmmrmmescemmcumacmmannm e recmemcman- 32918
Frouk Libbey & CO ool | s do - . 24 °05
Library Burcau ‘| Booke —— ——- 14468
Molvillo LIndBRY ccommcecmceeccmcaca e mmmm e Instrumont BhOP - o e e 774
Geo. E. Littlofield - .| Books . 8,50
Howard Lockwood & Coaaunroancomcccmmmence | cneaal QO cecmmectenccrmecamasceomcacmeeasm————————————— e ’ 1200
Lowdermfik & Co., W. Il oo ceacee| caocas! do . - — 89°60
Lutz & Bro. R .| Instrumont shop...__. —— 5-25
F. P, May & Co. - Instrument and carpentor BhOPS _ o oo v oo 5851
McFRdden COvmm moca e Instrument Bhop c.. e e 60°12
McMilian & Co - -.| Subacriptions .. - 3-00
W. H. Mehler o Instrument shop —- 850
T, 0. Mendenhall .. .| BOOKB . cemeecacmam 2°50
W. W, Mildrum - .| Instrument shop. 16°00
Edward Miller Subscriptions . 12-00
Francis Miller Carpenter shop - 8156
John Milue ~-.{ Books and subscriptions ... oo caeaem et 2150
W. B. Moses & Son --.| Carpenter shop - — R 6
Muun & Co - Bubscriptions . oo o e 7°00
J. B. Nalle _—-{ Instrument and carpenter shope 6810
T.8.&J. D, NCBUB e mcmecceem e Instrument shop 16660
John C. Parker . ««--]{ Books and subscriptions o 6000
Fruncis H, Parsops ... Books +55
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,

General expenses, 1894.

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND SUBSCRIPTIONS—Con-

tinned,
To whom paid. On what account. Amount.

Robert G. Peck, U. 8. N naeeeeec| Instrument shop. oo oo e 84600
A. Pessler oo Instruments._ : y 4770
Chas, H. Pleasants Instrumentand carpenter shops ______._ . ___________ 156°14
Pratt & Whitney Co .. Instrurnent shop._.._. 740 °00
Publishers' Weekly ______________ ---- Subscriptions _ — 500
B J. PWIMAN e e Tostroments . ______ 4321
Queen & Co I 275
Rand, McNally & Co —- 6+40
Arthur W, Robson____.______.__ Books : 200
J. 8. Rowland ——— —_— 1-10
Royce & MOrean oo oo oo feamoan do . 6101
Geo. Ryneal, jr oo .. H Instrument and carpenter shops._. 67°09
Frod. A.Schmidt_ .. Instruments ... 18880
L. H, Schnelder'a8on_ ... Instrument and carpenter shops 2265
J. L. 8hoaw .. ——— Books 2400
Thos. W. Smith _._. ----| Carpenter shop ____ - 36+68
Thos. Sommerville & Sons Instrument shop-... 9°69
Gustav E. Stechert ... Books. ... 49277
. Steiger & Co o _.___ - o Q0 e 850
. B. Stovens | Subscriptions 3-65
1. 1. Steward . Instruments 29424
Sussford & Lorsch. oo deme 1, 0. I ———- 130°50
Ormond 8tone.. — - d BoOK . oo 200
A.P.8woyer & Com ol | Tnstrument shop_..__. —— e e 19562
M. A TAPPAL — . | ...... O e 730
Tice & Lynch__ * Instruments and instrumeut shop._ e 4290
Henry Tripp-ccccmeeen ! Instrament BHOP- oo e oo cean 250
U. 8. Nava! In8tituto - oo ocooooeoooeecomomonn! Subseriptons oo 350
C. W. Walker oo ~ Instrument shop. o 9°00
Willis C. Watker & Co | Tustrumonts oo o i, 47600
Edgar 8. Werner. - coee e l BOOKS oo el . 3.75
B, Westermann & Coooo oo L | Books and fubscriptions.___ 24040
Stiliman White Instrumont Bhop oo ooce o __ . 1466
Williams & Hanks : Instrument and carpeunter shops 3129
Wilbur T, Wilson._._ I BooK® e e 260
Josoph Zentmayer oo ooooooooem ! Instrument shop 290
The Zucker Lovett Chomical Co_co oo crmooecmeee- L do 6°20
Expenditures —— —— 0 420°60
Appropriation . caeo e : J S, 9 000°0V
Received for instruments furnished the Bureau of Equipment, Navy Department. .o _..____._ 63040
Received for instruments furnishied the Light-Houso Board 6000
. 9 69040

EXpOnaditureB. o o e e e e e e o mmmm 0 42050
Unexpendod UBIADCE - o oo ot oo e e o e e e e e e e e e e ‘ 269 90




REPORT FOR 1894 —PART 1. 149
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General expenses, 1894.

COPPERPLATES, CHART PAPER, 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
IMMEDIATE USE.

. ]
To whom paid. : On what account. : Amount.,
Jas, L. Barbour & Son Eloctrotyping t;ud photograpbing supplios ___._. 80-10
Chaas, Becker Electrotyping, photographing, and printing supplies —____.._ 2+31
Henry H. Brown Electrotyplng and photographing suppliesamme oo ccamameeas. 2345
Bureau of Engraviug and Printing Printing supplics . 81602
Charles T. Carter & €O oo e oo [l do__ 2:30
J. B. Chamberlain Electrotyping aud photographing supplies 330
J. H. Chesloy & Co Priuting supplies . 298
Clendenin Bros Copporplates, electrotyping and photogruphing anpplics__'__. 775. 60
George Davidson --.| Photographing supplics 280
Chas. F. Deltrich e e emeeaaet Printing supplies 3.25
Faston & BUPP e mmmme e do — 1305
E. Morrigon Paper Co Printing and plotographing supplies e 34.80
J. C. Entwistle _ EXtra ongraving oo ccevcccmccmceamcccc cmmmn—————— nmmm e 2.60
J. C. Ergood & Co. Printing supplies -39
Evans & Bartle -| Extra engraving 2 75000
Friedenwald Company Photolithographing .o o eavccmom e ememamcc e 26151
Forbes Lithograph Manufacturing Cooomeemooaaoo | o2 do - 2250
Henry R. Garland Extra drawing - 33810
Poter H, Geddes ... ----! Extra ongraving.___._ 1 40779
C. D. Gildersleove's Son -.| Printingsupplies oo 8000
Z. D. Gilman Engraving, electrotyping, and photographing supplice 510.21
Androw B. Grahum Photolithographing _— 11000
L. N. Gray & Co Printing supples . oo oo oaue. —— 18756
Mary L. Handlan oo Extra drawing 32806
A. Hoen & Co Photolithographing - 148-40
H. HOMB oo me mme e I'rinting and engraving supplies . 853
J. E. Hurloy Printing supplies : - 7960
Chas. Encu Johnson & Coo e JUOU U, J 600
Keuffel & Esser Co.--- Electrotyping, photographing, and printing supplies ____... 1260
Ernest Kubel Copperplate and engraving supplios. .- 172730
Melvillo Lindsay .| Eloctrotyping and photographing supplies ______ e 14-44
W, Mackengie - "Extra ongraving JR. . 1 440°00
Mackey Print Paper Co Eloctrotyping and photogruphing supplles oo cemeoo. 1400
Robert Mayer & Co - cceuemuo ] A, Printing supplies - 900
F.P. May & Co. Prlming.und engraving supplios ... . - 1+40
Thos. H, McCollins & Co Photographing supplics B 260
McFadden 00 oo Irinting supplics - 25
W. H. Mohler L WU U do e . 1676
Francis Miller...... Electrotyping, photographing, and engraving supplies__ 1-056
David Morris ----| Extra engraving — 1373+79
Mount Holly Paper Co . _-| Chart DBPOT e e eccmm e e em——————————————————— 4976
J. B. Nalle Eugraving and printing supplics 137°60
Norris Peters Co Photolithographing...... . G256 '76
New York Engraving aud Printing €0 —aeeeceeees | oL do-.—- . a—— . 2300
Petor Adums Co Chart paper and photolithographing e oo, 3 T6°76
Chas. 1. DPleasants, Electrotyping, photographing, awd printing supplies_... ... 131497
E. J. Pullman =| Elootrotyping and photographing supplies.. ... 43°01
Geo. Ryneal, jr : Eloctrotyping, photographing, aud prioting supplics 64°75
Julius ¥, Sachse . Photographing supplies —— 1500
Sackot & Wilhelms Lithographing Co... Photolithographing. 3000
E. G. 8chaeffor £ 00 — oo oL R Electrotyping supplies — 150
Scheller & Btevens _ e e SG SR do_... 27
8. 8. 8hedd & Bro Printing supplirs 18660
Augustine 8mith & Co Chart paper . R 1000
8trobrldge Lithographing Co - eeoemeeemmeee Photolithographing 697 *00
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EXPENDITURES OF COAST AND GEODETI@ SURVEY, 18%4.

General expenses, 1894,

COPPERPLATES, CHART PAPER, PRINTING INK, COPPER, ZINC, ETC.—Continued.

To whom paid. On what account. Amount.
A. P. Swoyer & Co.__ Eograviog supphes o ______.__ 81°14
H. L. Thompson ___ Extra engraving. 358-06
0. L., Wolfsteimer & Co_ oo o= Electrotyping and photographing supplies. .- oeeeocmnncnannn 480
Expenditures. 18 662-29
Appropriation 20 000+00
Received from the Hydrographic Office, Navy Department, for elactrotyping done for that Burean o co oo cvee.- 622 46
X 20 52246
Expenditures . ._._ 18 66220
Unexpended balance 1 860°16

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND S8UPPLIES, OFFICE WAGON AND HORSES, FUEL, GAS,

TELEGRAMS, ICE, AND WASHING.

To whom paid. On.what account. Amount.
Adams Express Co Transportation 8191 °56
William Ballantyne & Sona. Stationery 42°09
J. Baumgarten & 8on [P do 4025
Robert Beall e[ do 1-60
B.and 0. R. R. Co Transportation 9°51
Thomas Collins R DU do . ‘69
Columbian Supply Co Fuel 1 219-40
James Connor Office horses 29 -26
George Davideon_ 4 Stationery and washing. 2100
Easton & Rupp Stationery ... —- 510
Chas. P. Echols Transportation 2°16
E. Morrison Paper Co Stationery. 2445
George W. Knox Express Transportation 4686
7. D. Gilman .. Stationery 7°80
W. A. Glassford Transportation — oo o e eemm 11-35
Great Northwestern Telegraph Co Telegrame. 2°29
Harriet E. Harrod Washing 162 79
- Hygilenic Ice Co Tce, 22750
John Kennedy Fuel . 224°10
Lutz & Bro. Office horse and-WagOD v e o e e 18-00
Thomaa R: Martin wa-| Fuel _ 6020
John McDermott & Bro Offico wagon 42+00
G. W. Mentz BatlOnery e e e 40
John C, Parker - do - - 64 85
People’s Dispatch Co - Transportation —._.... - 1-10
Arthur W. Robson do 1-20
Aug, F. Rodgers.. Stationery - 25
Fred Schmldt e e e do . 63820
B. F. Shaw Office horses._ ... ____________.___. .. 24000
Smithsonlan Institution Transportation 87°16
Samuel Springman .| Transportation . 150
Stationery division, Treasury Department 8tationery 63571
Stephenson’s Express Trausportation 1834
Tice & Lynch. do 6°05
Heonry Turner do 78
United States Exprees Co. oo o], do . 12265
Washington Gaslight Co Gas 1 60688
Charles Werner. Fuel 4-99
Western Union Telegraph Co Telegrams. 60°18
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,

General expenses, 1894.

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUPPLIES, OFFICE WAGON AND HORSES, ETC.-—~Continued,

To whom paid. i On what account. Amount.
Wyckoff, Seamans & Benodict oo oorooomomee Stationery. $25 50
Zucker Levett Chemical Co e ommcee o ' Transportation *25
AMOUDE AIBDUTBOA - e e oo e e e oo e mmm e e e mm e e s e 5 86138
Rallroad accounts roferred for settlerent._ 210
Expenditurea - c—— 5 863°54
Appropriation ... .- - 6 000°00
Expenditures ——— e b 86361
Unexpended halance_ - e e et m e e ——————————— 13646

MISCELLANROUS EXPENSES, CONTINGENCIES OF ALL KINDS; OFFICE FURNITURE, REPAIRS, EXTRA LABOR,
AND TRAVELING EXPENSES (OrrIcE).

To whom paid, | On what account. Amount.
American Automatic Protective Co _... Supplies. 81600
Jas, L. Barbour & 80n e oo do - 5771
Chas, E. Barrick Repairs _ - 22495
J. Baumgarten & Son do 6°00
Chas. Bocker ___.. Supplies 700
Edmund G. Bell Lo e ixtra labor_ . e 1200
Boswell, Copeland & Merking . ccmamnecceene. - Office furniture —- 1250
J. W. Boteler & Son _ _— Supplies . 9.80
Capital Publishing CO oo ceeeeeeee Advertleing 4°18
Chas. T. CArter & Coo e mmmmoommcecmmemecmmme Supplies.....__ 400
Chesapeake & Potomac Tel. Co Rental R 100060
J. . Chesley & COmne o oo " Supplies. ... 5°76
Chronicle o e i Advertising ____..._ . 6°60
Columbia Automatic Fllter CO mmemoeao . Water flltors - 11600
Columbia Phone Co_ v ... Rental of graphophione . 15897
M. G. Copelaud & Oo —-- BUPPHOS e e e e o e e e 7400
Craig & Harding ) - do - 17048
Darnall & Jonnings. o e e Ropairs _ _ 6°50
George Davideson Suboffice expenses __ - 4777
Victor 0. DeCordy - et e Repalrs. e e ———————— - 75°00
Deutsche Pross .._- Advortising __ — . 4-80
E. Morrison Paper Co - | Cutting paper 2°60
J. 0. Ergood & Co Flour 2°62
Evening Star Newspapor Cooue. v crcacacan--. Advertising - 28°05
F¥rank Fr Making and laying carpet.... 4237
Z. D. Gilman Supplies e 788
Maria Groon TRomoving aBhes oo oo e cememm e c e ——— e 3645
Sarall Green _--eocaa. do 1260
Chas. T. Halloway. Fire extinguishors 50000
Jackson, Jones & Co Cement and sand 376
Btuvens [I. Jocko [P Supplies.._.__ e 17°50
‘Wm. A. Johnson . B 11:11 1] 1 LU N 700
H. Stdney King . Extra labor 48427
George Leach do ... 3160
D FLITT 020 1 SRR Supplies 2-50
F.P. May & Co do _ 156-98
John McDermott & Bro do . 900
W. H. Meller Repairs 1016
J. T. MocKabOO o m e e emmn ; Fertilizers 700
E. Montrop & CO e e ; Leottering sign.._.... 2000
‘Wm. B. Morgan -~--~. Magnesia covering.. - 21500
Tho Morning Horald_ . _ecoe e orcacaane oren ' Advertising .______ 14°14
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EXPENDITURES COAST AND GEODETIC SURVEY, 18%4.

General expenses, 1804.

'
MISCELLANEOUS EXPENSES, CONTINGENQIES OF ALL KINDS, ET0.—Continued.

To whom paid. On what account. Amount.’

W. B. Moses & Sous Office furniture, etc - $47°16
J. B. Nalle Supplies : e e e 8723
National Economist Publishing Co oo ___—uo - Advertising - 0.46
Wm. N. Newbold ] EXtra 1aDOr o e e e aecc 18 -00
News Publishing Co. Advertising 3476
John C. Parker. Supplies 5.40
W, C. Peake Repairs. 61-40
Petit & Drif.ps Water coolers 40-00
Chas. II. Pleasants Supplies. . 80
Rateliffe, Darr & Co. Sale of property ! 21-13
W. F. Roberts Repairs to typewriter 8°60
Aug. ¥. Rodgers. .1 Suboffice and traveling eXponBOB o acc oo ccmue cocaeoaen 1445
Geo. Rynea), jr Supplies_aee_ - 4-20
E. G. 8chaeffer & Co do _— 1404
Schellor & Stephens._. _do 565
L. H. Schneider’s Son_... ... .__.._. e v———— -..do 13°16
* Geo, R. Beiffort Type cleaners 8°00
J. W.Shane ___________ .| Ropatrs _ 24900
Henry Steinberg. ool do 32-00
Buperintendeut’s Office, Treasury Department.__-; Office furniture 20516
W.F. Thomlinson & CO cou oo et Typewriting attachment 9°00
H. 0. Towela_..__ ----| Office furniture - 38°00
Volke Tribune e e e Advortising 480
Washington City Post Office Box rent 20°00
Washington News Publishieg Company . ........; Advertising 8-32
Wasbington Post Co I do 925
Washington Sentinel l do 567
Washington Times Publishing Company ____--__.l ______ A0 e e emmmem e mm e ——— . —m———— s 1120
Fraok R.Watts_______________ Supplies_ 1226
Wilmarth & EQuonston_ oo ooamcommcoemnlocmucn s 0 YR ) 2070
Wykoff, Scamens & Benedict . Typewriting supplies 818
Yost Writing Machine Co ool Ropairing typewriter 1000
Wm. Youong Extra labor _ 355 65
F. H.Youngs Cleaning carpots. —— 20°G0
Exponditures . 4 455-25
Appropriation 4 50000
Expenditures ! 4 45625
Unexpended balance 4476

RECAPITULATION.

[Showing expenditures in gross (by subitems) on account of the appropriation for goneral expensos, 1804.]

Subitems. Amount.
Instruments, instrumeunt shop, carpenter shop, drawing division, books, maps, charts, and subacriptions____.. | 89 420-50
Copperplates, chart paper, printing ink, copper, zinc, eud chemlicals for clectrotyping and photographing; en-
graving, printing, photographing, and electrotyping supplies ; extra engraving and drawing ; photolithograph-
fog end printing from stone and copper for immediate WEO v oo L. 18 66229
Btationery, transportation of instruments and supplies ; office wagon and horses, fuel, gas, telegrams, ice, and
washing 4 L I, 5 86138
Miscellaneous expenses, contingencies of all kinds, office furniture, repairs, extra lubor, aud traveling expenses .
45526

(office)

Total disbursements._ ...
Railroad accounts referred for sottloment

28 30042
2°16

Total expenditures o oo cmeoe ooon-

38 40158

Total amount appropriated for general expenses, 1894 -
Recelved for instruments furnfshed the Bureau of Equipment, Navy Department
Recelved for instruments furnished tho Light-House Board . -
Received from the Hydrographic Office, Navy Department, for olectrotyping done for that Bareau ...

39 5600°-00
68040
6000
52246

'x'pul amount expended for general expensos, 1894

40 71286
38 40158

Unexpended balance

2 81127
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

CLASSIFICATION .OF EXPENDITURES FOR GENERAL EXPENSES, 1804,

153

On what account. Amount. On what account. Amount.
Instruments ‘ J— 85 09075 | Stationery___ 81 496°10
Instrument shop 2 166°43 | Trausportation of instruments and supplies._ ... 47170
Carpenter shop.._ 602497 i| Offico wagou and horses .- ___cc_comnnn 32425
Drawing division .. 29000 .| Fuol — 1 50869
Books, maps, and charts e 113245 || Ga® e e ecceacnee 1 606°88
8ubacriptions 13790 || Telegrams 62.47
Copperplatos. 1 84576 || Ice 22760
Chart paper 3 742°18 || Washing ___.._ - 163°79
Eugraving, printing, and photographing, and Miscellaneous exy and contingencies of all
electrotyping eupplies. oo omommeeeeeo 3 091°78 kinds - 2 052°85
Extra engraving. 7 332°14 || Office furniture 402°30
Extradrawing___._ 667.06 || Extra labor - 1 301-42
Thotolithographing and printing from stone Repairs - 698 -68
and copper for immediato 86 o cvceeevamm 1983.38 | Total 38 30042
1
Salaries—Standard Weights and Measures, 1894.
To whom paid. . Time employed. Amount.
. [ !
ADJUSTERR. .
Louis A, Fischer. One year . ... ——— 81 500°00
MECHANICIAN,
Otto Storm One year 1 25000
ABSISTANT MESSENGER. ,
Charles A. Hacbaugh One year cmmeaaea 72000
WATOHMEN.
David Somerville Throe months cmmmmvmmmmea————- 180 °00
J. A, McDowell _ Eight months, tweuty-0116 d8y8. ..o —couo .. 52049
Expenditures ... memmmmmm———— e | 4 17049
Appropriation. ——— 4718000
Expenditures .. 4 17049
" Unexpended DRIAICE o oo e n e m e e e e mmmam e ce —mem rmmm e e—— e s ; 19+51
Contingent expenses— Standard Weights and Measures, 1804.
MATERTALS AND APPARATUS AND INCIDENTAL EXPENSES.
To whom paid. On what account. Amount.
‘Wm, Ballantyne & Son ----| Materials. ‘ 828 *50
D. Ballauf o oot ammmmeae oo Q0 e et e ccc e cmm e 4100
Charles E. Barrick PRUMDIDG e e e o 450
Eimer & Amond P Materials, otc PR 14537
/00 VR ¢ 11 1711 S L, Chamois skins . - 8+90
Tice & Lynch s Services 61°83
Manhattan Plate G1ass Co - oomaermcccmmmaccaacos Plate glass 1300
J. B. Nallo - Materials, otc sememrmmm e eeas e e——————— 800
Joha C. Parkor do 500
Henry Troemner - R Glass disks —- 25°20
U. & Mint, Philadelphia PUro go1d e oo e m——————e 1342
Expenditures e eeeecccccmcmceseceecmemc————= e 350 82
Appropriation ; 97500
Expondituros | 86082
Unexpsended balance ___.... | 624 68
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894,
GENEBAL RECAPITULATION.

[Showing appropriations, expenditures, and balances for the fiscal year ending June 30, 1894; also unexpended balance on Alaska
boundary survey, and amounts received from other Government Bureaus.]

Namo of appropriation. 'Appropriated, | Expended. Balances.

Salaries—Pay of fleld officers 8119 60000 | $106 008-32 | 813 5u1-68
Salaries—Pay of office force - 143 130700 | 137 844-42 | 5 28558
Party exponscs 122 200 °00 114 82663 7 373:37
Alaska boundary survey :

Balance from last report. $26 26196

Repayment from E, ¥, Dickine 20.00} 26 281°96 | 14 93835 | 11 343-61
Repairs of 1 25 000°00 24 862-12 137-88
Publishing observations 1 00000 46300 53700
Goneral expenges: - .

Sundry Civil Act March 3, 1893 £39 50000

Received from Bureau of Equipment, Navy Department. ..o 630-40 .

Received from Light-House Board Go-bof| 40728 38 40158 2 31127

Recelved from Hydrographic Office 522 46
Salaries—Weights and Measures —_— 4 190-00 4 170°49 1951
Coutingent expenses—Weights and Measures 97600 350 °32 624 68

Total __ : 483 089-81 411 86523 41 22458

Amount.
Amounts appropriated and available as foltows:
Appropriations for Coast and Geodotic Survey proper for fiscal year ending June 30, 1894, Sundry Civil Act
March 3, 1893 : $450 43000
Appropriations for Office of Standard Weights and Mcasures, Legislative Act March 3, 1893 ________ 6 165°00
Received from other Government Bureaus for materials and work 1 21285
Balance from last report on account of Aluska boundary survey y 26 26190
Ropayment from E. F. Dickins on account of Alaska boundary M 20°00
Amounts expended as follows: 483 089 ‘81
For Coast and Geodetic Survey $422 406°07
For Office of Standerd Wcights and Measures 4 520°81
For Alaska boundary survey ____ 14 93835
— 441 86523
Total unexpended balance 41 224°58

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE APPROPRIATIONS FOR THE
SERVICE OF THE FISCAL YEAR ENDING JUNE 80, 1893,
Party expenses, 1893.
PACIFIO COAST.

To whom paid. On wh;xt account. Amount.
J. F. Pratt Storage 810°50
Expenditures 10°50
Balance on hand—Report for 1893, 3322
Expended since, a8 above 1050
Present unexpended bulance __....___ _ 2272

STATE SURVEYS,

To whom paid. On what account. Amount.

Chicago, Milwaukee and St. Paul R. R_ocoeuo . Transportation 81240

Amount disbursed 1240

Railroad acconnts referred for sottlement. 505
Exponditures N ERETITE

Balance on hand—Report for 1893 - 176 °66

Expended since, as above - - 1745

Presont unoxpended balance . 160 20




EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894.

REPORT FOR 1894—PART 1.

Party expenses, 1893.
GRAVITY, ETC.

Presont unexpended balance

General expenses, 1893.

. To whom paid. On what account. Amount.
Geo. W. Knox Express Transportation $36-91
T. 8. & J. D. Nogus Gravity determination 1 700-00
Amount disbursed —— 1 73691
Railroad accounts referred for settlement  .ooeeeeeee o _________ e 2183
Expenditures o oo e e e 1 768 *74
Balance on hand—Report for 1893 1 81947
Expended since, as above 1 75874
Presont unexpended balance 60°73
' TRANBCONTINENTAL WORK.
To whom paid. On what account. Amoun‘t.
Willlam Eimbeck Triangulation $6-00
Balance on hand—Report for 1893 20 :Il_
Expended 8ince, 88 ABOVe _ o oo e eetmae e e s —- 600
Presont unexpended balance ———- 23°71
OBJECTS NOT NAMED.
Amouunt.
Balance on hand—Report for 1893 ... $20-73
Railroad accounts referred for settlement. ... _____________________ 5630
Present unexpended balance et e mmm ;e e ————————————— 15.43
RECAPITULATION.
[Bhowing expenditures in grosa by subitems.] .
Peacific Coast...oo_ $10°60
8tate Surveys 12-40
Gravity, etc 1 73691
Transcontinental work 800
Amount disbursed 1 76681
Railroad accounts referred for settlement 32-18
Expenditures 1 79799
Balance on hand—Report for 1893 3 1562-26
‘Disallowed by Comptroller in accounte of John W. Parsons, Disbursing Agent 2°00
Railroad accounts referred for settlement us per Report for 1893, and returned for settlement by Disbursing Agent.___ 3691
3 19117
Expended since last report, as above - 11797-98
1 393°18

INSTRUMENTS, INSTRUMENT 8HOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND S8UB.

SCRIPTIONS.
To whom paid. On what account. Amount.

W. H. Lowdermilk & Co Subecriptions 8500
O d 8tone Books 2-00
Gustav E. Stechert do 2760

Expenditures 3450
Balance on hand—Report for 1893_ 12120
Expended since, as above 84 '50

Present unexponded balance 86°70

1556
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 18%4.

General expenses, 1593,

COPPERPLATES, CHART PAPER, PRINTING INK, COPPER, ZINC, AND CHEMICALS FOR ELECTROTYPING AND
PHOTOGRAPHING ; ENGRAVING, PRINTING, PHOTOGRAPHING, AND ELECTROTYPING SUPPLIES; EXTRA
ENGRAVING AND DRAWING; PHOTOLITHOGRAPIIING AND PRINTING FFROM STONE AND COPPER FOR

IMMEDIATE USE.

1 - I_

[ To whom paid. ' 0On what account. Amount.

:_ ________ - - - : [P — - |

i .G Entwistle —mmee-—-; Extra engraving © 89100

'l Fvous & Bartle . [ . 1 R - : 68000

: Expenditures oo oe—ooooo . ______ . i 771 00

l Balance on hand—Report for 1893 ________. o ___. Jo1izsn

| Expended since, as above _._____ I S 771 00

i Present unexpended balance. .__. : - 362-11 i
: |

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, OFFICE FURNITURE, REPAIRS, EXTRA LABOR,
AND TRAVELING EXPENSES (UFFICE).

To whom paid. I Oo what account. Amount.
Daily States Publishing Co -] Advertising . ______..____ $3°98
Expenditures e 3+96
Balance on hand—Report for 1893.____ - 26-44
Fxpended since, as nbove ..o ________ .__. - 396
Present unexpended Lalance - 22.48
—
RECAPITULATION.

[8howing expenditures in gross (by subitems) on account of the appropriation for General Zxponses, 1893.]

Inetruments, inatrument shop, carpenter shop, drawing division, books, maps, charts, and rubscriptions. ... 83450
Copperplates, chart paper, printing ink, copper, zinc, and cbemicals for electrotyping and photographing; engraving,

priuting, photographing, and electrotyping supplics ; extra engraving and drawing ; photolithographing and

printing from stone and copper fOr IMMedite B0 oo oeee e e oo 771:00
Miscelluneous expenses, contingencies of all kinds, office furniture, repairs, extra labor, and traveling expenses (office) 398

Total expenditures - . mmccmm—me e 809°46
Balance on hnnd—Refmrt for 1893 120112
Expended since, us above - et m e e — e e 80946

" Presont unexpended balance 481, 66

UNiTED STATES CoasT AND GEODETIC SURVEY,
OFFICE OF THE DISBURSING AGENT,
Washington, D. C., February 1, 1895,

I certify that the foregoing statement is a correet exhibit of all expenditures of the
United States Coast and Geodetic Survey and of the Office of Standard Weights and Meas-
ures tor the fiscal year ending June 30, 1894, and for all preceding years embraced within
the limits of the law for making such expenditures, including all accounts rendered up to

the close of business on January 31, 189s.
R. J. GrrFrIn,

Disbursing Agent U. S. Coast and Geodetic Survey.
Approved :
W. W. DurriELD,
Superintendent U. S. Coast and Geodetic Survey.
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OFFICE REPORT No. 4.

REPORT OF THE ASSISTANT IN CHARGE OF STATE SURVEYS.

UNITED STATES CoasT AND GEODETIC SURVEY,
Washington, D. C., October 25, 1804.

Sir: I have the honor to submit the following general report on the operations of the
different parties under my charge engaged in work under the item in the Sundry Civil Act,
entitled, “For furnishing points for State Surveys, etc,” for the fiscal year ending June 3o,
1894.

STATE OF NEW JERSEY.

The work in this State was continued by Prof. E. A. Bowser.

On July 5 Professor Bowser’s.party took the field and resumed work in the southern part
of the State. During the rest of the month, and until August 2, he was engaged in making
the necessary observations at Pine Hill Station. The party was then removed to Lip-
pincott Station, and by the r:rth they had finished the erection of the tripod and scaffold
over the old 1843 station, which had fortunally been found the previous season. Observing
" poles were then erected at Taylor and Colson stations, and the poles at Burden Station
adjusted. Observations were commenced on the 17th and finished on September 12. In the
meantime the Station Burden was permanently marked.

‘Arrangements were then made to take down the tripod and scaffold at Williamstown
Station, as we were through with it, and it had become so rotten as to endanger buildings
standing near by. Field work was then closed for the season on September 16.

During November Professor Bowser was engaged sixteen days at his home in office
work incident to his field season,

During the Easter vacatlon from Apr11 2 to April 10, 1894, he was engaged in reconnais-
sance on his lines to the south.

Expenditures for the fiscal year .. __.___ .. _ ... ............ .. $1 15860

STATE OF TENNESSEE.

The work in this State has been continued by Prof. A. H. Buchanan. ‘

At the close of the fiscal year, June 30, 1893, he had just got into camp at White Rock
Station on the Virginia and Kentucky line, and was ready to commence observations. The
work at this station was nearly completed by the 4th of July, when Professor Buchanan
received positive information from some of the mountaineers who lived comparatively near
his camp, that a band of about twenty Kentucky thieves and outlaws intended to make a raid
the next day and destroy his camp and instruments, and that the lives of his party would
be in danger.

He collected sixteen well-armed men from the surroundmg country and awaited their
coming. The next day two of the band made their appearance,and after a long consultation
with him they agreed not to interfere with him, saying that they had been informed that he
was making a survey which would deprive them of their lands and homes. If such was the
case they had intended to run him out, as they had another surveyor fpur years previously.
He satisfied them that such was not the case. A few days later, however, he heard that
they had decided to run him out at any rate, and as he had nearly completed the station,
and thinking “discretion the better part of valor,” he gave it up and moved his camp and
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instruments down the mountain at once. He says in his report about the matter that “the
man or party who goes there as I did without a guard of twenty-five good soldiers is simply
foolhardy.”

I think he was quite right in actmg as he'did.

A portion of his party moved his camp to Big Knob Station, while the Professor and his
Recorder occupied six secondary stations for the purpose of determining points on the
boundary line between Virginia and Tennessee. On the 17th of August they joined the rest
of the party at Big Knob Station, and were engaged until the 7th of October in making the
necessary observations there, - While at this station the weather was very unfavorable for
work.

On October g the camp outfit was started, in care of two men of the party, for Big Butt
station. It was a hard and laborious move. In the meantime the Professor and his recorder
occupied two more secondary stations, and reached camp at Big Butt on the 17th of October.
Observations were immediately commenced, and the work at the station was completed
on November 11. Camp was moved down the mountain on the r4th in a snowstorm, The
party was discharged on the 15th and on the 17th the Professor reached his home at Lebanon,
Tennessee, and field work for the season was closed.

The Professor was engaged at his home in office work until the end of the month.

From the 1st to the 16th of February, 1894, the Professor was in attendance at the Geo-
detic Conference in Washington, D, C,, in compliance with the instructions of Superin-
tendent Mendenhall.

On June 15 Professor Buchanan again took the field and reoccupied English Station,
to measure some angles needed, owing to a change in his scheme, and at the close of the
fiscal year, June 30, 1894, he was occupying Chimney Top Mountain, a secondary station,

He has, as heretofore, shown the most untiring zeal and industry in carrying on the
work.

Expenditures for the year . __. i aleeceaaon $r 91413

STATE OF MINNESOTA.

The work in this State has been continued by Professor W. R. Hoag.

At the close of the fiscal yeas June 30, 1894, he was engaged in the occupation of Ells-
worth Station, on the Wisconsin side of the Mississippi River, The observations at this
station were completed early in the month of July, and during the rest of the month the
party was engaged in reconnaissance to determine the intervisibility of two doubtful lines
and in the erection of tripod and scaffold signals at Alma and Watopa stations. Alma
station was partly occupied in this month. '

During the-month of August the observations at- Alma were completed and Watopa and
Maxville stations were occupied, and a tripod and scaffold signal erected at Norton Station
by the party under the Professor's charge.

In July Professor Hoag was appomted one of the judges of award at the Columb1an
Exposition at Chicago, and by the permission of Superintendent Mendenhall he went to
Chicago on the 24th of the month and was engaged in his official duties there until the zrst
of August, when he returned to his party. During his absence at Chicago the party was left
in charge of Mr. Noah Johnson, who conducted the operations in a very satisfactory manner.

I was instructed by Superintendent Mendenhall to visit and inspect the party of Pro-
fessor Hoag during the latter part of August, after his return from Chicago.

On the 25th I met the Professor by appointment on the train at Hastings, and we went
to Lake City Station and occupled it together, while the rest of his party were erecting the.
signal at Norton Station.

His field work for the season was closed at the end of August and the party returned to
Minneapolis,
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On September 4th I inspected, in company with the Professor, the Snelling avenue base
line and the work in the vicinity of Minneapolis, after which I left for Washington.

I found Professor Hoag a very energetic man, devoted to the best interests of the Survey,
and fully capable of conducting the work in his charge in a very satisfactory manner.

During the winter months he was engaged a few days each month, when he could spare
the time from his duties at the university, in bringing up his office work, which was several
years in arrears.

During the first two weeks in February he was in attendance at the Geodetic Confer-
ence at Washington, in compliance with instructions of Superintendent Mendenhall.

On the 1st of June, 1894, he resumed field work in the vicinity of the Twin Cities, deter-
mining the magnetic declination at some of the old stations. On June g Assistant W, C.
Hodgkins received instructions to proceed to Minneapolis and take charge of Professor
Hoag’s party for the purpose of determining such additional points in the vicinity of the
Twin Cities as would enable Professor Hoag, as State Topographer, to commence a topo-
graphical survey of the State of Minnesota. He was also instructed to show to Professor
Hoag the practical details of work with the plane table, as conducted by our Survey. Pro-
fessor Hoag was attached to thé party of Assistant Hodgkins during the season.

In consideration of the benefit that would accrue to the State by this arrangement the
Board of Regents of the University agreed to pay all the expenses of the party, with the
exception of the subsistence and traveling expenses to and from the field of Assistant
Hodgkins, and the pay and subsistence of Professor Hoag.

Assistant Hodgkins proceeded to Minneapolis about the middle of June, and at the
close of the fiscal year the work of the party was being actively carried on.

Expenditures for the fiscal year._._.___. e $r 468'81
Recapitulation of the expenditures of the different parties during the fiscal year 1893-
1894 :
New Jersey, Prof. E. A. Bowser e $1 15860
Tennessee, Prof. A. H. Buchanan .. . . . ieo..- 191413
Minnesota, Prof. W. R. Hoag and Asst. W. C. Hodgkins ... ........._...... 1 40881
4 oY - NP 4 481°54

Respectfully, yours,
: GEORGE A. FAIRFIELD,
Assistant in charge of State Surveys.
GeN. W. W. DUFFIELD,
Superintendent Coast and Geodetic Survey,
Washington, D. C,
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OFFICE REPORT No 5.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF STANDARD WEIGHTS AND
MEASURES FOR THE FISCAL YEAR 18g4.

UNITED STATES CoasT AND GEODETIC SURVEY,
OFFICE OF STANDARD WEIGHTS AND MEASURES,

Waskington, D. C., November 12, 1894.

Sir: I have the honor to submit the following report on the work of the Office of
Standard Weights and Measures during the fiscal year ending June 30, 1894. As heretofore,
the duties of the Office have consisted in making verifications of weights and measures for
the National and State Governments, as well as for municipalities and individuals. A table
showing the principal work done, aside from the preparation of State standards, in response
to demands made upon this Office, is appended.

The preparation of five sets of weights and measures, intended for States which have
not already received them, occupied much of the time of the Office

During the presence of Commandant Defforges of the French army, in this city, a com-
parison was made by him and Mr. L. A, Fischer, of this Office, between the pendulums swung
by Commandant Defforges at the Coast and Geodetic Survey Office pendulum station, and
National Prototype Metre No. z1.

During October a change was made in the place where the standards are kept by trans
ferring them from the room in the third story of the Butler Building to one on the second
floor, immediately below the old one.

The articles composing the Weights and Measures exhibit at the World’s Fair, Chicago,
were returned to this Office in good condition. Among them was a set of metric weights
and measures which were verified after their return, and it was found that they had suffered
no material change by their transportation to and from Chicago.

ELECTRICAL STANDARDS.

A bulletin, approved by the Secretary of the Treasury, was issued in December, 1893,
by the Superintendent, announcing the formal adoption by the Office of Standard Weights
and Measures, of the names and values of units of electrical measure, as defined by the
International Congress of Electricians of 1893.

The personnel of the Office has remained unchanged. Mr. L. A. Fischer, Adjuster, had
charge of the office, under the Superintendent’s immediate direction, during my absence on
field duty in Alaska, and until October 31, and again in June, 1894, during my assignment
to topographic work in New England. Mr. C. A. Harbaugh performed clerical and other
duties satisfactorily. The services of the mechanician and watchman are accounted for in
the reports to the Assistant in charge of Office.

Yours, very respectfully,

O. H. TiTTMANN,
Assistani in charge of Office of Standard Weights and Measures,

Gen. W. W, DUFFIELD,
Superintendent United States Coast and Geodelic Survey.

8. Ex. 8—-11
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OFFICE OF UNITED STATES STANDARD WEIGHTS AND MEASURES.

ABSTRACT OF VERIFICATIONS OF WEIGHTS AND MEASURES MADE DURING THE FISCAL YEAR 1894.

December ...

1804,

January

Bostwick, L. A., Rensselaer, Ind
Funk & Wagnalls Co., New York
Souer, L. J., New Orleans, Lo
Hartinan, Hon. Chas, 8., Bozeman, Mont
Fairbanks & Co., §t. Johnsbury, ¥t
Maurer, E. R., Acting State Scaler, Wis
Doitzgen & Co., Chicago, It
North and South Dakota

Date, Name. Bervice.
1893.
July _eee Evans, Richard, Jamaica, N. Y . __ Tape compared.
United States Coast and Goodetic Survey Offico ..._! Tape compared.
Munroe, Prof. C. E., Columbin University._..._._. Weights verified.
City of Newark, N. J e .l Capacity mensures adjusted.
Richards, W. P., Washington, D.C | Two tapes comparoed.
QOgden, Heary G., Norfolk, Va Tapo compared.
Brown, Wm, L., Auburn, Ala __ I Information furnished.
Treasury Department. -j Twonty-four caliper gaugoes adjusted.
August..o.. Wolf, Frank A., United States Coast and Geodetic| Thermometer compared.
Burvey. |
‘Wood, F. A, Bec'y Meyer U.S8.8.8.COmmmmameaae. l Iuformation furnished.
Gibbons, R., Alameda, Cal - Informatfon furniahed,
Rowland, Jonathan, Philadelphia, Pa oo Standard metal gauge furnished.
Baker, Chas, W., Now York Standard metal gauge furnished.
! Williams, Chas, P., Butlor, Pu_ aoae-. Information furnished.
| Offce of Engineer Commissioner, D, Coereonao Tape compared.
Roper, R.B.E.,Orlando, FI_ oo ! Information furnished.
8eptember_.._| Douglas, H, T., Baltimore Topographical Survey ___l Tape compared.
Paret, Milner P., Middleton, Md. o ae oo oecame o0 \ Tapo compared.
Funk & Wagnalls Co., N. Yoo : Information furnished,
United States Intornal Rovenuo Bureau_______..__ | Two hnndred and cighty-six sugar flasks comparesl.
Cornell University | Quartz weight compared,
Fargusson, AL, Southport, N.C_ .[ Information furnished,
Heermans, H. C., Corning, N. Y ! Tape compared.
Power, Hon. T. C., United States Scnato, Washing- { Information furnished.
ton, D. C. | .
October ..__.. Baltimore Copper Smelting and Rolling COwvvero—- | Avoirdupois weights adjusted.
Baywood, L. C., Pawtucket, R. I __.___.___ | Tape compared.
Carhart, Prof. H. 8., Michigan University_- Information furnished.
Wombwell, Hon. L. B., Tallahnssee, Fla_ oo : Information furnished.
November-..-| Roinert, Frederick, New York ___ i Tape compared.

Tapo compared.
Information furnished.
Quartz plate compared.
Information furnished.
Iuformation furnished.
Information furnished.
Two tapes compared,
Capacity o8 adjusted,

Putpam, G. R., Assistant Const and GeodeticSurvey.
Grimshaw, Robert, New York
North and South Dakota
Alvord, H. E., Lovineville, Va
Putnam, G. R,, Assistant Coast and Geodetic Survey.
United States Coast and Geodetic Burvey

United States Const and Geodetic Survey
Howe 8cale Co., Rutland, V't
May & Co., F. P., Washington, D. C
United States Const and Geodetic Survey
Lucas, Geo. F., Castile, N. Y
Crockett, Prof, C. W., Troy, N. Y
Kohlbusch, Herman, sr., New York__.
Patridge, Edw. A., Philadelphia, Pa
Estes, A. 8. N., Newtonville, Mass
Hondrixeon, Prof. W. S., Grianel, Iowa __
8quibb, E. R., Brooklyn, N, Y

Magnetometer rods compared.
Information furnished.
Woeights gilded.

Tuformation furnished.

| Magnet weighed.

Loveling rods compared.

¢ Inertia ring compared.
‘Weight compared.

i Weight contpared.

. Magnet weighed.

' Tape compared.

! Information furnished.

I Weights adjusted,

) Weight adjusted.

I Tape compared.
Weights adjusted.

: Weights adjusted.




REPORT FOR 1894 —PART 1.

ABSTRACTS OF VERIFICATIONS OF WEIGH

Date.

1894,
February. .-

March_.___...

.

Name.

STANDARD WEIGHTS AND MEASURES.

TS AND MEASURES—Continued.

Service.

Howe Scale Co., Rutland, Vt_____
Frank, E. H., Cincinnati, Ohio

‘Weights adjusted.
Information furnished.

Harkness, Prof. Win., Washington,D. C___________ Tape compared.
Lucas, Geo, F., Castile, N.Y__.....__________..__.___| Tape comparad

Richards, R. H., Back Bay, Mass

................... Tapo compared.

Brown & Sharpe, Providence, R. 1. ... Yard and metre compared.

Uunited States Coast and Geodotic Survey ..o
Brown, E. L., Brockton, Mass .. _________________
Harkness, Prof. Wimn., Washington, D.C -
Thompson, E, P,, Oxford, Ohio .ace ... ___
Uuited States Coast and Geodetic Survey
Smith, E. F,, Patchoguo, N. Y ..
Rogers, Wm. A., Waterville, Malne.o__.________
Doran, E. W., Buffalo Gap, Texas_______.______.__
Kachelman, J., Evansville, Ind
Aloo & Co., 8t. Louls, Mo
Beach, C, E., Hartford, Conn__
Lucas, Geo. F., Castile, N. Y ___.______________..__
Funk & Wagnalils Qo., Now York ..o cmccaoan
Darling, Brown & S8harpe, Providence, R.T _____..

- University of Yermont, Burlington, Vt_________..
Woud, Geo. P., Baltimore Topographical Survey__.

Lippincott Co.,J. B., Philadelphia, Pu ____________

Unliversity of Vermont, Burlington, Vt.___ _______

Coruell University -

Hodgkins, W. 0., Aesistaut Coast and Geodetic
Survey.

Browun, W. H., Greenville, Tenn___________.______

Colorado State Agricultural College _________.___

Putnam, G. R,, Assistant Const and GeodeticSurvey |

Unitod States Coast and Geodetie Survey oo ...
United States Engineor's Office, Vicksburg, Miss __

-| Six tapes compared.

.| Tape compared.

-| Tape compared.

Taps compared.
Pendulum weights gilded.
-i Tape compared.

_| Information furnished.

~| Information furnished.

-. Information furnished.

. Tape compared.

' Tape compared.

-° Tape compared.

.| Information furnished.

.. Yard and metcr compared.
_' Tape compared.

.. Two tapes compared.

-1 Information furnished.

-1 Tape compared.

Yard and metro compared.
Tape compared.

-| Information furnished.

.' Tape compared.

Six pendulum thermometers compared,
.; Five pendulum thermometers bompnrud.
.| Leveling rod compared.

163
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PART I.

PROGRESS SKETCHES.

No,

e

[

® -1 >

10
11
12
13
14
15
16

17
18
19
20

Title.

Sketch of gonoral progress (eastern sheet).

Bketch of genoral progress (westeru shaeet).

Geaeral chart of Alaska.

Progroess of survoys for locating tho boundary line between Aluska and thy British Possesaions in North Amerfca,

Map showing longitudo statious and connections determliaed Ly the olectric tolograph botween 1846 and June 30, 1894.

Map showing positions of magnetic stations occupied between 1844 and June 30, 1894,

Maps showing flnos of geodotic levoling run and positions of gravity statlons to June 30, 1894.

Progress of surveys and resurveys botween the 8t. Croix and Hudson rivers, with subsketch showing the surveys of the
NE. boundary lakes. '

Trisngulation botween the Atlantls const and West Virginia, with subsketch showing progress of surveys near Charles-
ton, 8. 0.

Triangulation botwoen West Virginia and oastern Missour], aloog or near the 39th paraliel.

Triangulation betweon eastern Missour] and wostorn Ka isa8, along or near the 39th parailel.

Triangulation between western Kansas and eastorn Utal, along or near the 39th parallel.

Triangulation betweon eastern Utah and western Nevada, along or near the 39th parallel.

Triangulation betweon western Nevada and the Pacific const, along or noar the 38th parallel,

Progress of the surveys on tho coast of Orogun and Washington, from Tillamook Bay to the boundary.

Sketch showlng extenslon of triangulation from Atlanta Baae to the Gulf of Mexico, with subsketch showing tho trisn.
gulatiou in eastern Tonnesseo, -

Progross of tho surveys and resurveys of the Gulf coasta of Florida and Alabama.

Triangulation in tho Statos of Wisconsin and Minncsota,

Reconnaissance fur trinugulation along tho Rio Grande, from El Paso to the Gulf of Mexico.

Distribution of the principal astronomic latitude, longitude, and azimuth stations to June 30, 1884,
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