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LETTER

FROM

THE ACTING SECRETARY OF THE TREASURY,

TRANSMITTING

The report of the Superintendent of the Coast and Geodetic Survey, showing the progress made in that
work duving the fiscal year ended June 30, 1890.

Drcemser 10, 1890.—Referred to the Committee on Printing.

TREASURY DEPARTMENT, December 9, 18930,
S81R: In compliance with the requirements of section 4690, Revised Stututes, I bave the
hooor to transmit herewith, for the information of Cougress, a report addressed to this Depart-
ment by T. ¢. Mendenhall, Superintendent of the Coast and Geodetic Survey, showing the
progress maide in that work during the fiseal year ended June 30, 1890, and accompanied by
maps illustrating the general advance in the operations of the Survey up to that date.
Respectfully, yours, -
A. B, NETTLETON,
Acting Secretary.
The SPEAKER OF THE HOUSE OF REPRESENTATIVES.
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LETTER OF TRANSMISSION.

U. S. Coast sNxp GEODETIC SURVEY,
Washington, D. C., December 9, 1890.
Sir: In conformity with law, and with the regulations of the Treasury Depart-
ment, I have the honor of submitting herewith, for transmission to Congress, the
Annual Report of the Coast and Geodetic Survey, showing the progress of the work
for the fiscal year ended June 30, 1890, and accompanied by maps illustrating the
genéral advanee in the operations of the Survey up to that date. "

Very respectfully, yours,
T. C. MENDENHALL,

. ‘ | Superintendent.
Hon. WiLLiam Winpow, '

Secretary of the Treasury.



ABSTRACT OF CONTENTS OF REPORT.

Report of progress and state of the work of the Coast and Geodetic Survey during the fiscal year nding
June 30, 1890, submitted, p. 1.

Part. I.—Résumé of work prosecuted, pp. 1-3. (eneral statement of progress in field work on the Atlantic coast, pp.
4, 5; on the Pacific coast, p. b; in the interior States, pp. 5, 6; special operations, p. 6. Offics wwork, pp. 6, 7.
Discoveries and developments, pp. 7, 8. Bulletins, p. 8. Special scientific work referred to unuer the following
named heads: Results of magnetic observations at Los Angeles, Cal,, pp. 8, 9; On a short rough method or
deduneing probable error, p. 9; On the nse of abservations of currents for prediction purposes, p. 9; Gulf Stream
explorations, methods of the investigation and results of the research, p. 8. Explanation of estimates and
estimates in detail, pp. 10-15.

Part IL-—Field and office work, abstracts of reports of progress in, pp. 16-104.
Preliminary remarks, p. 16,

SECTION l.~-Maine, New Hampshire, Vermont, Massachusetts, and Khode Island, including coast and scaports, bays
and rivers, pp, 16-29, Continuation of reconnaissance and triangulation over the 5t. Croix Riverand the boundary
lakes to a connection with the Northeastern Boundary Survey at its initial monument, pp. 16, 17. Tertiary
triangulation of the Sehoodic Lakes at the headwaters of the St. Croix River, Maine, pp. 17, 18. Topographic
and hydrographic survey of the St. Croix River from the vicinity of Vanceboro, Me., to the southward, p. 18.
Topographic and hydrographic survey of the St. Croix River from Vanceboro to the southward, pp. 18, 19.
Topographic and hydrographic survey of the St. Croix River from Calais to Baring and above, p. 19. Comple-
tion of the unfinished topographical work on the eoast of Maine in the vicinity of Cobscook Bay, and inspection
of topographical surveys in that vicinity and to the eastward and northward, pp. 19, 20. Examination of
changes for additions of topographical details io the shore lines of the Kennebec River from Bath to Gardiner,
pp. 20, 21. General direction of town boundary surveys in the State of Massachusetts. Service as & member of
the Mississippi River Commission, pp. 21, 22. Determinations of town boundaries in the State of Massachusetts
continued, pp. 22, 23. Physical hydrography-—Continuation of the physical survey of the Coast of Cape Cod
Peninsula, pp. 23-25. Hydrographic resurveys in Nantucket Sound and vicinity, pp. 25, 26, Continuation of
offshore hydrography south of Nantucket and Martha's Vineyard, pp. 26-28. Completion of the topographical
resurvey of Wood’s Holl and vicinity, p. 28. Topographical resurvey of the Elizabeth Islands, between Buzzard’s
Bay and Vineyard Sound, and of the Woepecket Islands, Buzzard’s Bay, pp. 28, 29. Establishment of a naval
trial course by laying out a measured sea-mile in the Eastern Passage, Narragansett Bay, p. 29.

SectioN Il.—Connecticut, New York, New Jerscy, Pennsylvania, and Delaware, including coast, bays and rivers,
pp. 29-38. Establishment of a trial course off the coasts of the Block Island and Long Island for the speed tests of
the new naval war vessel Philadelphia, p. 29. Observationsin physical hydvography on Long Island Sound in con-
nection with the survey of the U. 8. Fish Commission in those waters, pp. 29, 30. Shore-line and hydrographic
resurveys of Shinnecock and Quantick bays, south coast of Long Island, pp. 30,81. Shore-line examination for the
determination of changes in and additions to New York City frent, between West Sixty-seventh street, Hudson
River, and Blackwell’s Island, East River, including also the shore lines on the New Jersey and Brooklyn sides
of the harbor, and s shore-line examination of the Raritan River from Tottenville, N, Y., to New Brunswick,
N..J.,p: 81, Hydrographio survey of the Wallabout Channel, New York Harbor, p. 32. Hydrographic survey
of the approaches to Ellis Island, New York Harbor, p. 33. Tidal observations continued with antomatic tide
goage at Bandy Hook, New Jersey, p. 33. Recovery and marking of a station of the primary triangulation in
Pennsylvania, pp. 33, 34, Determination of the longitude of Altovuna, Pa., by exchanges of telegraphic
signale with Washington, D. . Observations for latitude at Altoona and establishment of a meridian line, p.
34. General reconnaissance of parts of the coasts of Long Island and New Jersey with reference to the changes
caused by recent storms, pp. 34, 35. Continnation of geodetic operations in the southwestern part of the State
of New Jersey, pp- 35, 36. Revision of the special survey of the Delaware River, pp. 36, 37. Hydrographic
resurvey of the Philadelphia City front and of the Delaware River from Smith's ¥sland to Gloucester; also of
the approaches to the Schuylkill River, p. 37. Physical hydrography: Observations of the movement and
lodgment of ice in Delaware River and Bay, and of density and temperature of water at the Delaware Break-
water, pp. 37, 38.
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Becriox 1I1.—Maryland, District of Columbia, Virginia, and West Virginia, including bays, seaports and rivers,
pp. 38-44. Determinations of gravity at the Smitheonian Institution, Washington, in conrecfion with similar
determinations to be made at stations on the west coast of Africa and on islands in the Atlantic. Magnetic
observations at the Coast and (ieodetic Survey Office, pp. 3%, 39. Continuation of the detailed topographical
survey of the District of Columinbia, under Assistants J. W. Donn, D. B. Wainwright, and W, C. Hodgkins, and
Sub-assistaut J. A. Flemer, pp. 39-42. Reference to the Coast and Geodetic Survey, as arbitrator, of a question
between the States of Maryland and Virginia respeeting the location of part of their boundary line, p. 42. Ex-
amination and location of a dangerous rock in the Potomac River, p.42. Hydrographic examinations for the
Coast Pilot in Chesapeake Bay and its tributaries, pp. 42, 43. Examination for additions of topographical
details to a chart of Norfolk Harbor and vicinity, p. 43. Examination of a shoal off Wolf Trap Spit, Chesapeake
Bay, p. 45. Reoccupation of a station at Lynchburgh, Va., for magunetic determinations, pp. 43, 44.

SecrioN IV.—North Carolina, including coast, sounds, seaports and rivers, p. 44. Connection for purposes of veri-
fication of the triangulation of 1834 in Bogue Sound with the triangulation of 1866 in the vicinity of Beaufort,
N.C.,p. 44.

SecTioN V.—South Carolina and Georgia, including coast, seawater channels, sounds, harbors and rivers, pp. 44-47.
Triangulation and topography in the vicinity of Charleston, South Carolina, pp. 44-46. Establishment and
maiutenance of an automatic tidal station on Tybee Island, S8avannah River entrance, p. 46. Special hydro-
graphy  Examination of the sounds and estunaries of (eorgia with referemce to oyster culture, p. 46.
Hydrographic investigation: Changes on St.Simon Bar, entrance to Brunswick Harbor, Georgia, pp. 46, 47.

Secriox VL-—Perinsula of Florida, from St. Mary’s River on the east coast to and including Anclote Anchorage on
the west coast, with the coast approaches, reefs, keys, seaports and rivers, pp. 47-50. Examination of a shoal
reported off the northern end of Key Biseayne, p. 47. Gulf Stream ecxplorations: Investigation of currents
continued, pp. 47, 48. Hydrographic surveys in Barnes Souud, in the Bay of Florida, and on the west coast of
Florida from Cape Romano to Shark River, pp. 48-50. Triangulation, topograpby, and bydrography on the
west coast of Florida, in the vicinity of Cape Romano and to the northward, p. 50.

SecrioN VII.—Peninsula of Florida, west coast, from Anclote Anchorage to Perdido Bay, including coast
approaches, bays and rivers, pp. 51-53. Triangulation, topography, and bydrography of the upper branches of
Escambia and East bays, Pensacola Bay, Florida, for the use of the Gulf Coast Navy Yard Site Commission,
pp- 51, 52, Triangulation, topography, and hydrography of Perdido Bay, Florida and Alabama, pp. 52, 53,

8gcrron VIII.—Alabama, Mississippi, Louisiana, and Arkansas, including Gulf coasts, ports, and rivers, pp. 53-57.
Reconnaissance and occupation of stations for the extension of the primary triangulation in Alabamna toward
the Gulf of Mexico, pp. 53, 54.  Oeccupation of stations for the determination of the magnetic elements in Ala-
barta, Mississippi, Louisiana, and Arkansas, pp. 54, 55, Extension of lines of geodetic leveling from London,
Pope County, Ark., to Fort Smith, Sebastian County, pp. 55, 56. Hydrographic surveys on the coast of Louisi-
ana, west of the Passes of the Mississippi, pp. 56, 57. Reconnaissance and triangulation on the ceast of Louis-
iana, between Atchafalaya and Coté Blanche Bays, p. 57.

S8ecrioN IX.—Texas, including Gulf coast, ports, and rivers; also the Indian Territory, pp. 58-60. Establishment
of a gelf-registering magnetic apparatus at a station in Sar Antoenio, Tex., pp. 58, 59. Occupation of stations in
Texas for the determinatiou of the magnetic declination, dip, and intensity, pp. 59, 60. :

SEc1TioN X.~—California, including the coast, bays, and rivers, pp. 60-68. Completion of the topographic survey of
the south coast of Califorpia, between San Diego and San Onofre, pp. 60-62. Conuvection of the Los Angeles
primary base line with the main triangulation in southern California. Preparations for the occupation of
Mount (lonness, pp. 62, 63. Completion of the record of changes of magnetic force at the self-registering
station, Los Angeles, Cal., p. 63. Completion of a hydrographic survey in the vieinity of Piedras Blancas,
coast of California, including the development of rocks in Twin Peak Bay, pp. €3, 64. Connection of the coast
triangulation south of Menterey Bay with the main series, p.64. Topographical survey of the coaet of California
in the vicinity of Point Sut, pp. 64, 65. General direction of land operations upon the Pacific coast: Observa-
tions of moon culminations at San Francisco in connection with similar observations by the Alaska Boundary
parties ; main triangulation, etc., pp. 65, 66. Main triangualation, southern California, and preparations for the
occupation of Mount Conness, p. 66. Tidal .record continued at the automatic tidal station, Sausalito, Bay of
San Francisco. Temporary automatic tidal station established at Mission Street wharf, city of San Francisco,
p. 66. Sub-office, San Francisco, p. 66. Pacific Coast Pilot, p. 66. Special reports and examinations, ete., p.
66. Mississippi River Commission, p. 67. Resurveys and examinations of soundings in Suisun Bay,; Karquines
Strait, and vicinity, p. 67. Completion of a hydrographic survey in the vicinity of Crescent City, Cal.,
pp- 67, 68. .

8xcTroN XI—Oregon and Washington, including coast, interior bays, ports and rivers, pp. 68-74. Hydrographie
survey of the coast of Oregon, from Mack’s Arch to Cape Blanco, pp. 68, 69. Triangunlation and topegraphy of
Coos Bay, Oregon, pp. 69, 70. Hydrographic examination off the coast of Oregon, in the vicinity of Cape
Lookout, p. 70. Examination of Young's Bay and River, Oregon, with reference to the effect upon navigation
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of a proposed railvoad bridge. Triangulation of the Columbia River continued, pp. 70, 71. Completion of the
special sarvey made for the commission organized to select a site for a navy yard on the Pacific coast. Topo-
graphical survey of the Skagit River and Delta, State of Washington, pp. 71, 72. Hydrographic surveys in
Rosario Straits, including Thatcher and Obstruction passes, Hale’s Passage, and Lummi Bay; in Semi-ah-
moo Bay and Drayton Harbor, and along the east side of the Gulf of Georgia; also in Skagit Bay, pp. 72-74.
Extension of the triangulation of Rosario Strait into Lopes and East Sounds and through Upright Passage
to its connection with San Juan Channel. Topographical sarveys on Orcas, Lopez, Blakeley, Decatur, and
othor islands in Washington Sound, p. 74.

8rcrioN XIL—Alaska, ineluding the coast, inlets, sounds, bays, rivers, and the Aleutiau Islands, pp. 75-78. Con-
tinuation of the survey of the coast of southeastern Alaska, in ¥rederick Sound, and vicinity. Triangulation,
topography, and hydrography ; determinations of latitude, longitude, and azimuth, and the magnetic elements,
pp. 76-77. Tidal record continued at the automatic tidal station at St. Paul, Kadiak Island, Alaska, pp. 77, T8.
Tidal observations at Iliuliuk, Unalaska Island, Alaska, p. 8. Occupation of stations near the junction of the
one hundred and forty-first meridian with the Yukon and Porcupine rivers, Alaska, iu connection with a pre-
liminary survey of the boundary line between Alaska and the Northwest Territory, p. 78

S8ecriox XIIL.—Kentucky and fennessee, pp. T8-80. Geodetic operations: Re-oceupation of stations to complete
the counection of the triangulation of Tennessee with the primary triaugulation extending 1o the westward in
northern Georgia. Extension of the triangulation in eastern Tennessce, pp. 78,79,  Occupation of stations in
Tennessec for the determination of the magnetic declination, dip, and intensity. p. 74 lixtension of lines of
geodetic leveling from Greenfield, Tenn., to Okolona, Miss., pp. 79, 80.

Skction XIV.—Ohio, Indiana, Ilinois, Michigan, and Wisconsin, pp. #0-84. Continuation of the priumary triangu-
lation near the thirty-ninth parallel to the westward from stations in Ohio, Kentueky, and Indiana, pp. 80-82.
Extension to the eastward in Indiana of the transcontinental triangulation near the thirty-ninth parallel, pp.
#2-84. Progress of geodetic operations in the State of Wisconsin, p. ¥1. Establishment of a meridisan line in
Toledo, Ohiv, p, 81,

SEctioN XV.—Missouri, Kansas, lowa, Nebraska, Minnessota, and North aud Soutlh Dakota, pp. 85-87. Extension
of the triangulation of the State of Minnesota from the Spelling Avepue base, p. 83, Establishment of a
wmeridian line nt Huron, 8. Dak., pp. 85, 6. Occupation of stations for extending 1¢ the westward in Kansas
the transcontinental triangulation near the thirty-ninth parallel, pp. 86, 87.

SEcTioN XVI.—Nevada, Utah, Colorada, Arizona, and New Mexico, pp. 87-80. Determination of longitcde by
exchanges of telegraphic signaly between stations in California, Utal, and Nevada, pp. #7-8  Qccapation of
stations in cortinuation of the primary triangulation near the thirty-ninth parallel in western central Utal,
pp. 89,80,

Sect10N XVIL—Idalo, Wyoming, and Montana, pp. 90,91, Determination of the longitude of Helena, Montana,
by exchanges of telegraphic signals with Salt Lake City, pp. 40, 91.

SPECIAL OFERATIONS, pp. 91-98.—Establishment of a naval trial course by laying off a measured sca-mile in the
Eastern Passage, Narragansett Bay, p. 91. Establishment of a trial course for the speed tests of the new naval
war vessel Philadelphia, off the coasts of Block Island and Long Island, pp. 81,92, Definition and determina-
tion of a portion of boundary line in dispute between the States of Maryland and Virginia, pp. 92-94. Special
survey made at the request of the Fish and Game Commission of the State of Ohio, pp, ™,95. Surveys for a
preliminary determination of the boundary line between Alaska and British Columbia and the Northwest
Territory, pp. 95-87. Determinations of gravity and the magnetic elements at stations on the west coast of
Africa, and at St. Helena, Ascension Island, Barbados, and Bermuda. Magnetic observations at stations on the
C'ape Verde Islands and the Azores, p. 97. Transportaticn of the National Prototypes of the Metre and Kilogramme
from Paris {0 Washington, pp. 97,98,

ABSTRACTS OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE OF OFFICE AND TOPOGRAPHY. THE HYDROGRATHIC
INSPECTOR, THE DISBURSING AGENT, AND THE ASSISTANT IN CIIARGE OF THE OFFICE OF WEIGHTS AND MEASURES,
pp. 98-103. Abstract of the annual report of the Assistant in charge of Office and Topography, pp. 08-101.
Abstraet of the annual report of the Hydrographic Inspector, pp. 101,102. Abstract of the annual repert of the
Disbuarsing Agent, U. 8. Coast and Geodetic Survey, p. 102. Abstract of the annual report of the Assistant in
charge of the Office of Weights and Measures, pp. 102,103,

Bun-0¥FICES, U. 8. CoAST AXD GEODETIC SURVEY, pp. 103,104, Sub-oftice at Philadelplia, pp. 103,104, Sub-office at
San Francisco, p. 104.

Coxcrusion.—Concluding statement by the Superintendent, p. 104.
Panr IIT.—Appendices to the Report, Nos. 1 to 20, pp. 107-777.
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ARAGO {steamer). Sule ¢f, referred to, p, 182 ; reference to, p. 161,
ARCHIVES ANXD LIBRARY DIVISION, COAST AND GEODETIC
SURVEY OFFICE. Anmnual Report of, pp. 144-148.
ARCTIC.  Alaska Commercial Company’s steamer, wreck of, referred to,
p- 95
AREA OF RECONNAISSANCE, IN SQUARE STATUTE MILES, p. 116
AREA OF TOPOGRAPHY SCRVEYED, IN SQUARE STATUTE MILES,
p- 116,
AREA OF TRIANGULATION, IN SQUARE STATUTE MILES, p. 115
AREA SOUNDED, IN SQUARE GEOCRAPHICAL MIL]&L, p. 116,
ARKANSAS, State of,  Included in Section VI, p. 54 ; magnelis
vations in, pp. 54, 53 3 geodesic leveling in, pp. 55
ARRANGEMENT OF CONTENTS OF ANNUVAL RE I’l WRT, po 1,
FLA., p. 49.
ASCENSION ISLAND. Determinations of gravity on, p, 97,
ASHELEY RIVER, 8. ., p. 44
ASRISTANT ENGINEERS, U, S N.
Coast and Geodetic Survey, p. 15
ASSISTANT IN CHARGE OF OF FI\‘h AND TOPOGRATPHY.
of Annual Report of, pp. 98-101 ; reference to, p. 142
ASSISTANT IN CHARGE OF ()FFI( F 0¥ WEIGITES
Annual Report of, pp. 195 ; referchces to, pp. ¢, 16,
ASSTSTANT SURGEONS, UL 8. N, List and number of, attachied i Coast
and Geodetic Survey, p. 150,
ASTORLA, OREGQOX, p. 71,
ASTRONOMICAL AZIMUTH. Measured at stativn Fort Johason 8,C,,p.4%
ASTBONOMICAL PARTIES. Number of, p. 115,
ASTRONOMICAL OBSERVATIONS. Number of yolumes of records, p.
116; number of cahiers, p. 116,
ASTRONOMICAL WORK. Statistics of, p. 115
ATCHAFALAYA BAY. Surveys in vicinity of, pp. 4,57,
of, referred to, p. 17.
ATLANTA BASE-LINE. Reference to, p. 78
ATLANTIC. Station in triangulation of Ashley River, 8
ATLANTIC CITY (suburb of Norfolk, Va.), p. 43.
ATLANTIC COAST. General statement of progress of work on, pp. 4, 55
repairs of Coast and Geodetic Survey veseels, p. 155 ; report on con-
dition of topography of, veferred to, p. 92; summau or bydographic
work on, p. 149.
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ATLANTIC COAST PILOT. Examination for, p. 43; progress of work
on, pp. 101,102 ; reference to work in connection with, pp. 153,154,
157,158,

ATTLEBORO, MASS., p. 22,

AUSTIN, TEX, Maguetic observations at, p. 60.

AUTOMATIC TIDE GAUGES. At Sandy Hook, N. J., p. 323; at Tybee
Island, Ga., p. 46; at Mission Street wharf, San Francisco, p. 66; on
Kadiak Islawd, Alaska, pp. 66, 77.

AUTOMATIC TIDE GAUGES DISCONTINUED, p. 116,

AUTOMATIC TIDE GAUGES ESTABLISHED, p. 116.

AZIMUTH. Determined at Morris Esland, 8. C,, p. 45; at magnetic
stations, p. T9; at station Fitzsimmons, p. 84 ; at Huron, 8. Dak., pp.
85,86 ; at stations in Utah, p. 90; at Fort Yukon, Alaska, p. 95.

AUSTIN AND EUREKA. Telegraphic difference of longitude deter-
mined, p. 88,

AZIMUTH STATIONS. Numberof, p. 115,

AZORES. Magnetic ohservations on, p. 97.

BACHE, CIHARLES M., ASSISTANT. 'Topograpsic and hydographic sur-
vey of the St. Croix River from Vanceboro to the scuthward, pp. 18,19 ;
referenco to p. 20; gencral reconnaissance of parts of the coasts of Long
Island and New Jersey, with refercnce to the changes caused by recent
storms, pp. 34, 35; death of, p. 35; reference to, pp. 64, 65,103,

BACHE FUND. Reference to, pp. b4, 5.

BACHE, R. M., ASSISTANT. Revision of the special survey of the Dela-
ware River, pp. 36, 37 ; reference to, pp. 21,103,

BACHE (steamer). Useof and reference to, pp. 26, 28, 48,149, 151,155, 156,
160, 161,162,

BADGER, TN, p. 41.

BAILEY, MISS F.B. Office of Assistant in Charge, p.128.

BAILEY, MRS. M. H. Chart Division, p.142,

BAILEY, MARCUS, ACTING ASSISTANT, p. 8.

BALLAST POINT COVE, CALIFORNIA, p. 1.

BARATARIA BAY AND SHIP SHOAL. Hydrography of the coast
between, pp. 56, 67,

BARATARIA BAY TO ATCHAFALAYA BAY,
57,

BARBADOS, Magnetic observations at, p. 97,

BARGE BEAUTY, pp. 161,162,

BARING, ME. Reference to, p. 19,

BARKER, J. H, Chart Division, p. 142,

BARNES POINT, p. 49

BARKES SOUND. IIydrographic surveys in, pp. 48,49,

BARTLE, R. ¥, Engraving Division, p. 134,

BARTLE, R.¥., JR. Engraving Division, p.134,

BARTLEIT, GEORGE A., DISBURSING CLERK TREASURY DE-
PARTMENT, pp. 102,143,

BARTLETT, GEORGE T., p. 24.

BASE LINES, At Los Angeles, Cal, connection of, with main triangu-
Iation in Southeru California, pp.62,63; measured at Fort Yukon,
Alaska, 1. 85 ; measured at Sandy Poinut, Lake Erie, p. 94 ; measured in
Ttah by the U.£ Engincers, p.89; on Morris Island, 8.C., p.45; pri-
mary, number of, p. 115 ; primary, length of, in statute miles, p.115;
subordinate, number of, p.117; subordinate and heach measures, length
of, p. 115.

BASSETT, R.T. (hart Division, p. 142 ; Miscellaneous Trivision, p, 136,

BASS RIP SHOAL, MASSACHUSETTS, p. 27,

BASS RIVER, p.25.

BATTERY, THE, NEW YORK CITY, p. 162,

BATH, ME. Refereuce to, pp. 20,21, 22,

BATTLE, JOUN D., p.46.

BALER, L. A. Computing Division, pp. 130,131,

BAYLOR, J. B., ASSISTANT. Reoccupation of a station at Lynch-
burgh, Va., for niagnetic determivations, pp. 43,44; occupation of
statinns for the determination of the magnetic eloments in Alabama,
Missisippl, Lonisiana, and Arkaneas, pp. 54,55 ; occupation of stations
in Texas for the determination of the magnetic declination, dip, and in-
tensity, pp. 59, 60 ; occupation of stations in Tennessee for the determi-
nation of the magnetic declination, dip, and intensity, p,79; service in
Jodiana, p. 83.

BAY OF FUNDY, p. 16,

BEACH HOUSE, GALVESTON, TEX,, p.60.

BEACON HILL, BLOCK ISLAND, R.I, pp. 91, 82,

BEAN. Station in triangulation of Tennessee; p.78.

BEAUFORT, N.C, p.44

BEAUFORT, 8. C., p.41.

BEAUMONT, TEX. Magnetic observations at, p. €0,

Hydrographic sheet, p.

ALPHABETICAL INDEX,

BECK, JAMES. Printing room, p. 134,

BEDLOE'S ISLAND, NEW YORK HARBOR, p. 83.

BEECHER, A. M., ENSIGN, U.S.N. Bervice on steamer Patterson, pp.
76,159,

BEEVILLE, TEXAS, Magnetic observations at, p, 59.

BELLINGHAM BAY, WASHINGTON. Currents in, referred to, p. 74,

BENCH-MARKS. At Greenfield, Tenn., p. 79; at North Vernon, Ind.,
P-84; established on line of precise levoling in Arkansas, p. b6; in Ten-
nessee and Mississippi on line of geodetic levels, pp, 79, 80 ; (tidal) atBan.
Pedro Harbor, Cal., p. 62; on Delaware River, p. 37 ; used in District of
Columbia survey, p, 39.

BENNINGS ROAD, D.C., p. 41,

BENTON, W.H. Drawing Division, p. 132.

BERG, WALTER ¢., PRINCIPAL ASSISTANT ENGINEER LEHIGH
VALLEY R. R, p.32.

BERKLEY, YA. Changesin shore line in vicinity of, p. 43.

BERLIN, PRUSSIA. Examination of plans for safe keeping of Govern-
ment standards, pp. 98, 195.

BERLIN. Triangulation station in New Jersey, 1. 36.

BERMUDA. Magnetic observations at, p. 97.

BERTELOTTE, L. C., ENSICGN, U.4.N, Service on schooner Eagre, .
26; service on steamer Bache, pp. 27,49. Refcrence to, pp. 159, 160.

BILLINGSPORT LIGHT. Ice observations at, p.38.

BINDING. Of volumes of records in archives recommended, p. 148,

BISPHAM, H. A., ENSIGN, U.8.N. Service on steamer Bache, pp. 27,49 ;
reference to, pp. 159, 160,

BITLER, R. 0., ENSIGN, U.$.N,, p.139.

BLACK ROCK, WASHINGTON, p, 73.

BLACKWELL'S ISLAXD, EASTRIVFER, X. Y.
in vicinity of, pp.31, 32.

BLAINE, WASIL, p. 72.

LAKELY ISLAND, WASH., pp. 73, 74.
“BLAKE (steamer). Use of and reference to, pp. 29, 48, 91, 92, 149, 153,
155, 156, 161, 162,

BLANK RIDGE. Triapgulation station in Californis, p. 84.

BLOCK ISLAND, R. 1. Establishment of a trial conrse off the coast of,
p. 20. Reference to, pp. 91, 92.

BLUNT, W. T,, U. & ASSISTANT ENGINEER.
courtesies received from, p. 94.

BCOARD OF EXAMINERS, CIVIL SERVICE COMMISSION, p. 08,

BOARD OF PORT WARDENS, PHILADELPHIA, p. 103.

BOGUE SOUND, NORTH CAROLINA. Verification of triangulation,
p. 4.

BOSTON AND PHILADELPHIA STEAMSHIP LINE, p. 38.

BOSTON, MASS. Discussion of tidal observations made at, p. 106; reference
to, p. 23.

BOUGUER. Referenceto measurement of the Peruvian Ave by, p. 98,

BOUNDARIES OF TOWNS IN MASSACHUSETTS. Determined by tri-
angulation, pp. 22,23,

BOUNDARY BROOK, p. 17.

BOUNDARY LINE BETWEEN ALASKA AND BRITISH COLUMBIA
AXD THE NORTHWEST TERRITORY, pp. 66, T8, 05.

BOUNDARY LINE BETWEEN MARYLAND AND VIRGINIA, pp. 22,
42; location of, pp. 92-91.

BOUNDARY LINE BETWEEN XNEVADA AXD UTAH.
with transcontinental triangulation, p. 89

BOUNDARY LINE BETWEEXN THE UNITED STATES AND CANADA,
pp. 16, 19, 20.

BOUNDARY LINE (EASTERN) OF CALIFORNIA, p. 66.

BOUNDARY MONUMENT. Marking houndary between Maine and New
Branswick, p. 16,

BOUTELLE, (. 0,, ASSISTANT.
death of, p. 64,

BOUTELLE, J. B. Service in South Carolina, pp. 44, 45, service ip
Indiapa, pp. 83, 84; reference to, pp. 130, 131,

BOWDWIN, HANS. Laborer, p. 141.

BOWEN ROAD, DISTRICT OF COLUMBIA, p. 41.

BOWSER, PROFESSOR E. A., ACTING ASSISTANT. Continuation of
geodetic operations in the ecuthwestern part of the State of New Jersey,
pp. 25, 86,

BOXYD, C. H., ASSISTANT. Continuation ¢f recoonaissance and iri-
sngulation over the 8t. Croix River and the Boundary Lakes toa connec-
tion with the northesstern boundary gurvey at its initial monoment,
pp. 16, 17; reference to, p. 19; reconnaissance and triangulation on
the coast of Louisiana between Atchafalaya and Cotd Blanche Bays,
p. b7,

BRADFORD, GERSHOM, ASSISTANT, In charge of Chart Division,
Pp- 100, 127; annnal report of, pp. 142-144.

BRADLEY, SEYMOUR P. Service in Maine, p. 18,

Examination of changes
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Reference to, pp. 36, T8, 85, 103, 104;
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BRAID, ANDREW, ASSISTANT. Estabdlishment of a seli-registering
magnetic apparatus at a station in San Antonio, Tex., pp. 58, 59;
executive officer to Superintendent, p. 59; in charge of Instrument

. Division, p. 98 ; reference to, pp. 128, 135, 136.

BRAXCH HYDOGRAPHIC OFFICE, PHILADELPHIA, p. 103.

BRANNER, PROFESSOR J. C,, STATE GEOLOGIST OF ARKANSAS,
pp. 55, 56.

BRETEUIL, FRANCE, p. 97.

BRIDESBURG AND MOUTH OF SCHUYLKILL RIVER. Revision of
survey of the Delaware River between, pp. 36, 37.

BRIDESBURG AND LEAGUE ISLAND. Wydographic survey of the
Delaware River between, p. 37,

BRIDGEWATER. MASS, p. 22,

BRIBTOL, TENN. Maguetic observations af, p. 79.

BRISTOL, M. L., ENSIGN, U. & N. Service on stezmer McArlhur, p.
67; on steamer Gedney, p. £69; reference 1o, p. 159,

BROAD BRANCH, DISTRICT OF COLUMBIA, p. 39.

BROOXVILLE, KANS., p. 87.

BROWN AND SHARPE, pp. 100, 136.

BROWN, F. H,, ENSIGN, T, 8. N.
reference te, pp. 159, 160,

BROWN, GUY W,, EXSIGN, U. & X.
63, 68 ; reference to, pp. 159, 160.

BROWN, JOHNX I. Laborer, p. 141,

BROWXSON, W. H., LIECTENANT-COMMANDER, V. 8. X., HYDRO-
GRAPHIC INSPECTOR, pp. 101, 149, 159,

BRUCE, SANDY. Messenger, p. 141,

BRUNNER, DR. W. F., p. 46,

BRUNSWICK HARBOR, GEORGIA.
46, 47.

BRYANT, NEII. Chart Division, p. 142,

BRYANT, T'. H., ENSIGN, U. & N., pp. 159, 150.

BUCHANAN, PROF. A, 11, ACTING ASSISTANT. Geodetic opera-
tion; reoccupation of stations to complete the comnnection of the
triangulation of Teunesses with the primary triangulation extending
to the westward in northern Georgia: extention of the triangulation
in eastern Teunessee, pp. 78,70,

BUCK ITILL. Triangulation station in Minuesota, p. 85,

BULLARD, W. H. G., ENSIGN, U. 8. X, Serviceon steamer Mcdrthur,
p. 67 ; on gteamer Gedney, p. 69; reference to, pp. 159, 160.

BULLETIN NO. 13. Reference to, p. 130,

BULLETIN NO. 14, TReference to, p. 130.

BULLETIN NO.15. Refcrence to, p. 186,

BULLETIN NO. 18. Reference to, p. 196.

BULLETIN NO. 19. Reference to, D. 46.

BULLETINS, COAST AND GEODETIC SURVEY. Reference to, pp.
104, 140; list of, published during the year, p. 1413 Nos. 13, 14, and 17,
roference to, p. 130; list of, published duriog the year, p. 8,

BULLOCK, W. P, p. 41; service in North Carolina, p. 4.

BUTLER BUILDING, p. 195.

BUTLER, WM. H. Messenger, p. 100.

BUZZARD'S BAY. Resurveya of portion of, pp. U8, £9.

Sarvica on schooner Eagee, p. 26

Service on steamer Huassler, pp.

Investigation of chauges in, pp.

C.

CADEL, MISS F. Typewriter, p. 128.

CATRO, ILL. Line of geodetic levels extended to, p, 80.

CALAIS, ME., p. 19,

CALIFORNIA CENTEAL (OR SOUTHERX) R. B., p. 61

CALIFORNIA. 8ale of, included in section XIL, p, 60.

CAMPECHE BANKS AND MISSISSIPPI DELTA. Investigations of
Gl Biresan between, . 48,

CXXADA. Northeastern boundary betweer the United States and, p. 17.

CAPE BEANDO LIGOTHOUSE, p. 69,

AN PREOMB, . Uross sections of shore of, p. 24.

CAPE COB BRY, p. 2.

CAPE 00D IAGHTHOUSE AND PEAKED HILL LIFE-SAVING STA-

. RGN, - Beaminstion of coast linebetween, p. 28

CAPE COD PENINSGLA. Physical survey of, pp. 23-23,

CAPE FLORIDA. Hydrographic examination, p. 56,

CAPE FLORIDA BUOY, p. 47.

CAPE LOOKOUT, OREGON. Survey in vicinity of, p. 70; reference to,

- P64,

CAPE MARCO PASS, FLORIDA, p. 50,

CAPE MAY AND SANDY HOOK. Examination of coast between, p. 35,

CQAPE OF GOOD HOPE. Gravity and magnetic observations at, p. 97.

CAPE ROMANO AND SHARK RIVER. Hydrographic surveys botween,
PP 48-50. .

OAPE BOMAXO SHOAL, FLORIDA, p. 80.

|

i

s

Xm

CAPE ROMANG TO THE XORTHWARD,
the coast, p. 50.

CAPi]gSABLE AND CAPE ROMANO.
p- 49.

CAPE VERDE ISLANDS. Magretic observations at, p. 97

CARDS SOUND, Hydrography in vicinity of, pp. 48, 49.

CARLISLE, MISS A. F. Coast Pilot Division, pp. 162, 158.

CARPENTERS, U. 8. N. Attached to Coast and Geodetic Survey, p. 159,

CARBON CITY AND VERDI, NEVADA. Difference of longitude de-
termined, p. 88.

CARSON CITY AND VIRGINIA CITY, NEVADA. Difference of lon-
gitude determined, p. 88,

CARTER, T, F., ASSISTANT ENGINEER, U. 8, N.
Patterson, pp. 17, 169, 160.

CARVER, MASS., p. 23.

CASTLE HILL, VICKSBURG, MISR Magnetic station at, p. 55,

CASTRO. Triangulation station in California, p. 64.

CATALOGUE OF CHARTS. New edition of, pu. 143, 144,

CATCHING SLOTUGIH, p. 70.

CAXIMBAS BAY, FLORIDA. Survey of, p. 50.

CEDAR POINT. Station occupied in special survey of fisling grounds
on Lake Erie, p. 94,

CENTRAT PACIFIC R. R. Base line measured along, p. §9.

CHANGES IN fHORE LINE OF NEW YORK HARBOR.
tion of, pp. 81, 32.

CHANGES IN SHORE LINE ON COAST: OF LONG ISLAND ANP
NEW JERSEY. ILxamination of, p. 34, 35.

CHANGES ON ST, SIMONS BAR, GEORGIA, pp. 46, 47, -

CHAPMARN, D. C. Electrotypizt and photographer, pp. 89, 134,

CHAPMAN, KAXBASR, p, 86,

CHARLESTON, 8. . Triangualatiou in vicinity of, pp. 44, 45; changes
due to earthquake of August, 1886, p. 45,

CHART DIVISION. Abstract of work of, p. 100; unnual report of, pp,
142-144; reference to annual reportof, pp. 127, 128

CHART PRINTING. Statistics of, p. 134,

CHARTS ADDED TO THE LIST DURING THE YEAR, p. 143.

C(HART3 COMPLETED IN DPRAWING DIVISION, pp. 98, 99, 133

CHARTS DISTRIBUTED DURING THE YEAR, p. 100,

CHARTR ELECTROTYPED, p. 99.

CHARTS ENGRAVED DURING THE YEAL, p. 09,

CHARTS. Number of, issued during the year compared with preceding
yuar, [n 143; receipt, issue, and geuneral distribution of, p. 144; prepara-
tion and revision of drawings for publication by photolithography,
p- 99; progress of work of engraving, p. 79 statistics of cngraving and
printing, pp. 117, 133, 134,

CHARTS ON HANXD AXD RECEIVED FROM JULY 1, 1889, TO JUNE
30, 1890, p. 144,

CHARTE PUBLISHED BY PHOTOLITHOGRAPHY, NUMEER OF,
P 117,

CHARTS PUBLISHED BY PHOTOLITHOGRAPHY WITHDRAWXN
FROM CIRCULATION, p. 117,

CHARTS SUPPLIED TO AGENCIES, NUMBER OF, p. 139.

CHATHAM, MASS, p. 24,

CHATHAM ROADS, p. 25.

CHATTANIOOCHEE RIVER, ALABAMA, p. 54.

CHATTANOOGA, TENN. Magnetic observations at, p. 79,

CHESAPEAXE BAY. (oast Pilot examinations in, pp. 42, 43.

CHESTNUY STREET BRIDGE, PHILADELPHIA, p. 37.

CHIEF ENGINEER AND SURVEYOR, PHILADELPHIA, p. 103,

CHILDS, C. W. Chart Division, p. 142,

CHILKAT AXD TAH-HEENA RIVERS, ALASKA.
ing connection of, p. 66.

CHILTON, W. B. Clerk to Superintendent, pp. 101, 129.

CHOATE, PRESIDENT QLD COLONY R. R,, p. 23, .

CHRISTIE, A. 8. In charge of Tidal Division, pp. 100, 12 |
report of, pp. 137, 138,

CHROXOGRAPH SHEETS.
the year, p. 148,

CINCINNATI OBSERVATORY, p. 80.

CINCINNATI, OHIO, p. 81

CIVIL SERVICE COMMISSION, p. 98.

CIVIL SERVICE LAWE, pp. 98, 129.

CLARK, J.J. Adjuster of weightsand measures, resignation of, pp, 103, 196,

CLARK ISLAND, p. 73.

CLAREK, R. A. District of Cplumbia survey, p. 40.

CLARKE, W. 8, ENSIGN, U.8 X,, p. 159,

CLARYVOE, G. W. {(arpenter shop, p. 136.

CLASSIFICATION OF EXPENDITUBES FOR REPAIRS OF VESSELS,
p. 182,

Continuation of survey of

Hydrographic work between,

Rervire on steamer

FExamina-

Indian map show

apnual

Number of, registered in archives during
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CLEVELAND PASSAGE, ALASKA, p.75.

CLOKE, W, 8., ENSIGN, U.8.N. Service on steamer Backe, p. 27,

COAST AND GEODETIC SURVEY. Aid rendered by, in determining
town houndaries in Massachusetts, p. 22,

COAST AND GEODETIC SURVEY. Annual veport of, transmitted to
Congress, p. ii; transmitted to Treasury Department, p.iv ; estimates of
expenditures for, with explanatery letter, pp. 10-15; annual report of,
general form and arrangement of parts, p. 3 ; maps of general progress
and index maps accompanying report, reference to, p. 3; general state-
ment of progress in field work, pp, 4-6; in office work, pp. 6,7 ; discov-
eries and developments, pp. 7, 8 ; bulleting, p. § ; special scientific work,
pp. 8,9, cxplanation of estimnates, p. 10; cstimates in detail, pp. 11-15;
tabular statements of naval officers attached 1o, during the fircal year,
and on fune 30, 1880, pp. 155-161 ; vessels in theservies of, their names,
tonnage, ete., p. 162 ; pumber of men attached to vessels of, b, 161,

CGOAST AND GEODETIC SURVEY OFFICE. List of naval officers at-
tached to, p. 160.

COASY OF CALIFORNIA. Hydrography, p. 150

COAST OF LOUIRIANA. ydrography, p. 150

COAST OF LOUTSIANA WEST OF ISLE MERNTERE.
shect, p. 87,

COAST OF OREGON. Hydreography, p. 150,

COAST PILOT (ALASKA). Reference to new edition of, pp.102, 164,

COASYT PILOT (ATLANTIC). Examinations for the, pp. 42,43 ; work in
connection with, pp. 101, 102,

COAST PILOY DIVIRION. Abstract of work of, pp. 153, 154 annual
report of, pp. 157, 168,

COAST PILOT (PACIFIC). Reference to, pp. 66, 102,

COAST PILOT VOLUMES. Number of, issued during the year, pp. 139,
133, 154, 157, . a

COB DOCKE, NEW YORK HARBOX. Tide vbservations at, p. 32,

COBSCOOK BAY, MAINE, Surveysin vicinity of, pp. 19, 20.

COCKESPUR. Triangulation station in Tennessce, pp. 78, 79,

COHASSET, MAS3,, p. 22.

COLD SPRING: CHURCIH. Triangulation stativn, p. 80,

COLES, M. A. Recorder. Service in XKansas, p. 87; reference to, p. 62.

COLONNA, B. A., ASBIBTANT IN CHARGE OF OFFICE AND TOPO-
GRAPHY. Referenee to, pp. 16, 123, 138, 141, 144, 148; annual report
of, pp. 127-129; whstract of report, pp. 98-301.

COLSOXNS. Triangulation station in New Jersey, p. 135,

COLUMBIA RIVER. Referenoce to, p. 64,

COLUMBIA RIVER. Triangulation of, continued, pp. 79, 71.

COMMANDERR U. 8 N.  Attached to Coast and Geodetic Survey, p. 169,

COMMISSION OF FISHE AND FISHERIER, 17 & Investigations in
cobperation with, pp. 29, 3¢,

COMPARISON OF THE PREDICTED WITH THE OBSERVED TIMES
AND HEIGHTS OF HIGH AND LOW WATER AT SANDY HOOK,

! NEW JERSEY, DURING THE YEAR 1889. A report submitted by
A. 8. Christie, Chief of the Division, of an investigation made under
his direction by J. ¥. Hayford. Appendix No. 15, pp. 705-714.

COMPLETED HYDROGRAPHIC AND TOPOGRAPHIC SHEETS reg-
istered in archives during the year, p. 148, '

COMPLETION OF A HYDROGRAPHIC SURVEY IN THE VICINITY
OF CRESCENT CITY, CAL, p. 67.

COMPLETION OF A HYDROGRAPHIC SURVEY IN THE VICINITY
OF PIEDRAS BLANCAS, COAST OF CALI¥ORNIA, INCLUDING
THE DEVELOPMENT OF ROCKS EN TWIN PEAK BAY, pp. 63, 64.

COMPLETION OF THE RECORD OF CHANGES OF MAGNETIC
FORCE AT THE SELF-REGIRTERING STATION, LOS ANGELXS,
CAL., p. 83.

COMPLETION OF THE EPECIAL SURVEY MADE FOR THE COM-
MISSION ORGANIZED TO SBELECT A SITE FOR A NAVY YARD
ON THE PAQIFIC COAST. TOPOGRAPHICAL SURVEY OF THE
SKAGIT RIVER AND DELTA, STATE OF WASHINGTON, pp.
", 72,

COMPLETION OF THE TOPOGBAPHIC SURYEY OF THE S80UTH
COAST OF CALYFORNIA, BETWEEN SAN DIEGO AND SAXW
ONOFRE, pp. 60-62. .

COMPUTATIONS. Number of cahiers, p. 116.

COMPUTATIONS. Number of volumes, p. 116.

COMPUTING DIVISION. Annual report of, pp. 130-132; reference o
annual report of, p. 127; reference to, p. 98.

CONECUI RIVER, ALABAMA, . 64,

CONEY ISLAND BEACH. Kxamination of changes, p. 33,

CONNECTICUT, State of. Included in Sestfon XI, p. 29,

CONNECTION FOR TFURPOSES OF VERIFICATION OF THE TRY-
ANGULATION OF 1854 IN BOGUE SOUND WITH THE TRIAX-
GULATION OF 1665 IN THE VICINITY OF BEAUFORY, N. C., p. 44
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CONNESS, MT., p. 62,

CONTINGENT EXPENSES—STANDARD WEIGHTS AND MEAS
URESR, 1890, Statement of expenditures for, p. 190,

CONTINUATION OF RECONNAISSANCE AND TRIANGULATION
OYER THE ST. CROIX RIVER AND THE BOUNDARY LAKES TO
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VEY AT ITS INITIAL MONUMENT, p. 16.

CONTINUATION OF THE DETAILED TOPOGRAPHICAL SURVEY
O THE DISTRICT OF COLUMBIA, UNDER ASSISTANTS J. W.
DONN, D. B. WAINWRIGHT, AND W. . HODGEINS, AND SUB-AS-
BISTANT J. A. FLEMER, pp. 80 42.

CONTINUATION OF THE OFFSHORE HYDROGRAVIHY SOUTII OF
NANTUCKET AND MARTHA'S VINEYARD, pp. 26-28,

CONNECTION OF THE LO8 ANGFLES PRIMARY BASE LINE
WITII THE MAIN TRIANGULATION IN SOUTHEBN CALIFOR-
KIA. PREPARATIONS FOR THE OCCUPATION OF MT. CON-
NESY, pp. 62, 63

CONSTRUCTION OF STANDARD WEIGHTY AND MEARURES.
mate for, p. 15. )

CONTINUATION OF THE SURVEY OF THE C0AST OF S0UTH-
EASTERN ALASKA IN FREDERICK SOUND AND VECINITY.
TRIANGULATION, TOPOGRAPHY, AND HYDPROGRAPHY; DE.
TERMINATIONS OF LATITUDE, LONGITUDE, AND AZIMUTH,
AND OF THE MAGNETIC ELEMENTS, pp. 75-78.

CONVENT. Triangulation station, p. 81,

COON KEY, FLORIDA, p. 60,

COOPER RIVER, ROUTH CAROLINA, p. 4.

COQPER'S POINT, DELAWARE RIVER, p. 37,

COOPER. Triangulation station in California, p. 64.

COOS BAY, OREGOXN. Rurvey of, pp. 69, 70,

COOS RIVER, p. 69.

COQUILLE VALLEY, p. 69,

COBINTH, MISS. Bench marks established at, 11, 80.

CORONADO BELT R. T, p. 61

COBRECT. Triangulation station, pp. 81, 82,

COBMOS (steam launch). Use of, and reference to, pp. 75, 77, 131

COTTON BAYOU, p. 62,

COTULLA, TEX. Mugnelic observations at, p. 50,
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COURTENAY, EDWARD H. Computing Division, p. 130.

COURT HOUSE, HURON, & DAK. FEstablishment of meridian line
in grounds of, p. 86.

CRAIG, N. B. Service in Delaware River survey, p. 36,

CRAUTURD, €. B. Drinting room, p. 134

CRESCENT (ITY, CAL. Hydrographic surveys in vieinity of, pp. 64, 68.

CROBBY, W. 8. Service on schocuer Eagre, p. o3,

CUBA (WERT EXD OF) AND TORTUGAS. Gulf stream cxplorations
between, p.48.

CULBERTSON. Triapgulation station in ¥odiana, pp. 80, 82,

CUBRENTS. Between Ship Shoaland Isle Derniére, p. 56; in Narrogansett
Bay, 1. 91; in vicinity of Piedras Bluneas, Cal,, p. 63 ; off coast of Cali-
fornia, p. 67 ; south of Nautucket and Martha's Vioeyard, p. 27 ; (tidal)
in Gulf of Georgia, Bellingham Bay,(and the Straits of Fuca, pp. 72, 73.

CURRENT OBSERVATIONS. In Yong Island Svund, p.30; in Yukon
River, Alaska, p.95.

CURRENT STATIONS, NUMBER OF, OCCUPIED BY HYDROGRAPHIC
PARTIES, p.116.

CUTTYHUNK ISLAND. Topography of, p. 28.

CYPRESR ISLAND (Stegmer), pp. 72, T3.

D.

Esti-

DAISY (steamer), pp, 149,161, 162.

DANIELS AND MILK HOUSE FORD BOADS, D.C,, p.40.

DARNALL, C.N. Carpenter shop, p.136.

DAVIDSON, GEORGE, ASSISTANT., Connection of the Loz Apgelss
primary base line with the main triangulation in southern California;
preparati for the pati of Mt. ¢ , PP, 62,63; genoral
direction of land operations vpon the Pacific coast; observations of
moon culminations st San Franciscoin tion with similar obsorrs-
tions by the Alaska Boundary parties; main triangulation, ete,, p, 85;
delegato to International Geodetic Association, p. 65; resighation as
member of Missiasippl River Commission, p. 87; direction of tide obser-
vations at 8t. Pavl, Kadisk Island, Alasks, p. 77 ; transportation of the
National prototypes of the metre and ktlogramme from Parls (o
Wasghingten, pp. 9T, 98 ; reference to, pp. 87, 108, 103,104, 129, 154, 195.

DAVIRS, J. B., ACTING ASSISTANT. Progross of geodstic operations
in the Siate of Wisconatn, p. 84.

DAVIS, MR. Alasks Boundary survey, p. 96.
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DAVIR, W.H, Engraving Division, p. 134.

DAWES GLACIERS, ALASKA, p.76.

DEAN, G.W,, ASSISTANT, Reference to, p. £3.

DECATUR AND OTHER TSTANDS IN WASHINGTON SOUND, p. 74
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DEEP CREEK MOUNTAINS, UTAH, p. 89.

DEEP CREEK SETTLEMEXT, UTAH, p, 89.
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DEERING, GEO. A,, Paymaster U. &, N., p. 159,

DEETZ, CHAS. H. Service in Florids, p.30; drawing division, p. 132,
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pp. 621-623 ; reference to, pp. 92-94.
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DELAWARE RIVER. Revision of special survey of, pp, 3G, 37.
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pp. 37, 38. '
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a hydrographic survey in the vicinity of Piedras Blancas ,coast of Cali-
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in the vicinity of Cape Lwockout, p. 70 ; reference to, pp. 101, 150. 152,
153, 159, 160.

DEL MAR, CAL., p. 60.
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DENNISPORT, BIASS,, p. 25,
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DESCRIPTIVE REPOBTS. Of hydrography of coast of Massachusetts,
p. 25; of hydrography on coast of California, p. 65; of hydrography
south of Namtucket and Martha's Vineyard, p. 28 ; of resurvey of New
Yerk Harbor, p. 33 ; of topography, coast of Oregon, p. €9.

DETERMINATION OF LONGITUDE BY EXCHANGES OF TELE-
GRAPHIC SIGNALS BETWEEN STATIONS IN CALIFORNIA,
UTAH, AND NEVADA, pp. 87-89,

DETERMINATION OF THE LONGITUDE OF ALTOONA, PENNSYL-
VANIA, BY EXCHANGES OF TELEGRAPHIC SBIGNALS WITH
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MENTS AT STATIONS ON THE WEST COAST OF AFRICA AND
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MAGNETIC OBSERVATIONS AT THE COAST AND GEODETIC
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DETERMINATIONS OF TOWN BOUNDARIES IN THE STATE OF
MASSACHUSETTS, CONTINUED, pp. 22,23,

DEVIX'S HEAD, ME., p. 20.

DEVREUX, MR, SUPERINTENDENT OF GOVERNMEXNT BUILDINGS,
CHARLESTON, B. €., p, 45.

DICKINS, E. F., ASSISTANT. Triangulation and topography of Coos
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DIGHTON, MASS, p. 23.

DISBURRING AGENT OF THE COAST AND GEODETIC S8URBVEY,
Annual report of, pp. 163-103 ; abstract of aunual report of, p. 102;
reference to, pp. 16, 127.

DISBUKSING CLERK OF THE TREASURY DEPARTMENT, p. 102,

DISBURSING OFFICE, Statistics of work of, p, 164,

DISTRIBUTION OF WHE FIELD PARTIES OF THE COAST AND
GEODETIC SURVEY UPON THE ATLANTIC, GULF OF MEXICO,
AND PACIFIC COASTS, AND IN THE INTERIOR OF THE UNITED
STATES, DURING THE FISCAL YEAR ENDING JUNE 36, 1830.
Appendix No. 1, pp. 107-112,

DISTRICT OF COLUMBIA. Coutinvation of survey of, p. $i; come
parison of work, p. 38 ; included in Section 111, p. 43,

DODD, W, L., ENSIGN, U. 8 N. Service on steamer Hasder, pp. 63, 68
reference to, pp. 159, 160,

DONN, F. C. Hydrographic draughtsman, pp. 102, 129, 154, 158,

DOXNN, J. W, ASSISTANT. C(ompletion of unfinishod topographical
work on the coast of Maino in the vicinity of Cobscook Bay, and insper-
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vey of the District of Columbia, pp. 59-40 ; examination for additions
of topographical details to a chart of Norfolk Harbor and vicinity, p, 43.

DOULITTLE, M. . Computicg Division, p. 120,

DORN, E. J., LIEUTENANT. U. 8. X, Bervice on steamer Palerson, pp.
76, 77, 159, 160.

DRAKE, I (., ENSIGN, U. S.N., ASSISTANT.  Special hydrography.
Examination of the sounds and estuaries of Georgia with reference to
oyster culture, . 46 ; refercnce to, pp. 44, 153, 159, 160.

DRAKE, N. H., p. 15%.

DRAWING DIVISIOX. Summary of work of, p. 133 ; reference to, pp.
98,

DRAYTON HARBOR, WASH.. pp. 73, 4.

DRIFT (schooner), pp. 161, 162,

DRY RIDGE. Station of transcontinental triangulation in Kentucky,
p. 80. .

DUCK POINT, ME., p. 18,

DUESBERRY, J. M. Library and archives, p. 148,
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umes, p. 116,

DUNN, J. L. Service on steamer Bache, pp. 27, 49.

DURELL, F. I, ENSIGN, U, 8. N, Service on schiooucer Eagre, p. 263
service on steamer Beche, p. 49 5 reference to, pp. 154, 150

DYER, HORACE. Tiremsn, p.141.
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EAGLE TASS, TEXAS. Magnetic observations at, p, &9.

EAGRE (schooner}. Use of and reference to, pp. 25, 26, 81, 32, 145, 152,
155, 160, 161, 162,

FARLY EXPLORATIONS IN THE REGION OF BERING SEA AND
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ERTO UNPUBLISHED, BY W, H. DALL. Appendix No. 19, pp.
T50-TT4. .

EARNEST (schooner).  Use of, and reference to, pp. 72, 150, 151, 155, 156,
160, 163, 162.

KASBY'S POINT, POTOMAC RIVER, p. 42.

EAST BRIDGEWATER TOWNSHIP, MASS, p. 22
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from keeper of, p. 38.

EASTERN BOUNDARY LINE OF CALIFORNIA, p. 66.
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EAST SOUND, WASHINGTON, p. T4
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p. 115,

ELIAS RANGE, ALASKA, p. 64,
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ELIZABETH ISLANDS, MASSACHUSETTS. Resurvey of, pp. 28,20,

ELIZABETH RIVER, p. 43.

ELIZA HARBOR, ALASKA, . 75,

ELLICOTT, EUGENE, ASSISTANT, Topographic and hydrographic
survey of the St. Croix river from Calais to Baring, and above, p. 19;
reference to, pp. 20, 44, 45,

ELLIOTT, W, P., LIEUTENANT, U. & N,, ASSISTANT. Hydrographic
resurveys in Nantucket Sound and vicinity, p. 25 ; hydrographic sur-
vey of the Wallabout (‘hanpel, New York Harhor, pp. 32,33 ; hydro-
graphic survey of the approaches to Ellis Island, New York Harbor,
p. 33 ; referonce to, pp. 31, 149,-152, 159, 160.

ELLIS ISLAND, NEW YOGRK HARBOR. Hydrographic examination
of the approaches to, p. 33.

ELROD, RIPLEY COUNTY, 1AD., p. 51
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SYLVANIA R. ., | 34,

EMANVUEL. Triangulation station in Florida, p. H1.
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ENDEAVYOR (steamer).  Use of and reference to, pp. 26, 42, 13, 47, 56.
101, 150, 152, 133, 135, 136, 157, 160, 161, 162.

ENDICOTT ARM, HOLKHAM BAY, ALASKA, pp. 75, 76.
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ENGRAVED PLATES OF COAST PILOT VIEWS, p. 117,
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FOR THE COAST AND GEODETIC SURVEY REPORTS. Number
of, p. 117,

ENGRAVING AND PRINTING. Ntatistics of, p. 137,

EXGRAVING DIVIRTON, pp. 99, 127, 128 statistics of work of, pp.
133,134,

EXNSIGNE, U. 8. N. XNumber of, attached to Coast and Geodetic Survey,
p. 159,

ENTHOYFER, E. J. Eograving Division, p. 134.

ENTHOFFER, J. Engraving Division, p. 134,

ERBEN, HENRY, CAPTAIN, U, 3. N, p. 82,

ERRICSCEN. Triangulation station in Kansas, p, $6.

ERICHSEN, PAUL. Drawing Division, p. 132.

ERIE AND RUSQUEHANNA AVENUES, PHILADELTHIA. Survey
of district between, begun, p. 37.

ESCAMBIA BAY, FLA, p. 51

ESHLEMAN, E. M. Instrument Divigion, p. 136.

FESTABLISHMENT AXD MAINTENANCE OF AN AUTOMATIC

TIDAL STATION ON TYBEFE ISLAND, SAVANXAH RIVER EN-
TRANCE, p. 46.

ESTABLISHMENT OF A MERIDIAN LINE AT HURON, 8. DAK,,
Pp. 85,86,

ESTABIISHMENT OF A MERIDIAN 1.
84,

ESTABLISHMENT OF A NAVAL "TRIAL COURSE BY LAYING OUT
A MEASURED SEA-MILE IN THE EASTERN PASSAGE, NARRA-
GANSETT BAY, pp. 29, 01,

ESTABLISHMENT OF A SELF-REGISTERING BAGNETIC APPARA-
TUS AT A STATION IN SAN ANTONIO, TEX,, pp. 58, 59.

ESTABLISHMENT OF A TRIAL COURSE FOR THE SPEED TESTS
OF THE NEW NAYAL WAR VESSEL PHILADELPHIA, OFF THE
COASTS OF BLOCK ISLAND AND LONG ISLAND, pp. 01,92

ESTABLISHMENT OF A TRIAL COURESE OFF THE COASTS OF
BLOCK ISLAND AND LONG ISLAND ¥OR THE SPEED TESTS OF
THE NEW NAVAL WAR VESSEL PHILADELPHIA, p. 29.

ESTIMATES, COAST AND GEODETIC SURVEY AND WEIGHTS AND
MEASURES FOR FISCAL YEAR ENDING JUNE 30, 1892, pp. 11-15;
explanation of cstimates, p, 10; estimate of party expenses, pp. 11,12;
for Alaska boundary survey, p.12; for repairs and maintenance of ves-
sals, p. 12 ; for pay of field vfficers, pp. 12,13; for pay of office force, pp-
13,14 ; for publishing observations, p. 14; for office expenses, p. 14 ; for
rent of office buildings, p. 14 ; for printing and binding, p. 15 ; special
estimate for additional facilitics for chart printing, p. 15; for office of

* construction of standard weights and mcasures, snlaries, and contingent
exponses, p. 15; for expenses of attendance of American member of
the International Committee on Weights and Measures, p.15.

EUREKA, NEV,, AND SALT LAKE CITY, TTAB. Diflerence of lon-

gitude determined, p. 88.

EVANS, G. R, p. 159,

EVANS, H, C. Engraving Division, p. 134,

EXAMINATION AND LOCATION OF A DANGEROUS ROCK INTHE
POTOMAC RIVER, p, 42.

5 IN TOL¥EDO, OHIO, p.
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EXAMINATION FOR ADDITIONS OF TOPOGRAPHICAL DETAILS
TO A CHART OF NORFOLKE HARBOR AND VICINITY, p. 43.

EXAMINATION OF A SHOAL OFF WOLF TRAP SPIT, CHESA-
PEAKE BAY, p. 43.

EXAMINATION OF A SHOAL REPORTED OFF THE NORTHERN
EXD OF KEY BISCAYNE, p. 47,

EXAMINATION OF CHANGES FOR ADDITIONS OF TOPOGRAPH-
ICAL DETAILS TO THE SHORE LINES OF THE KENNEBEC
RIYER FROM BATH TO GARDIXER, pp. 20,21,

EXAMINATION OF YOUNG'S BAY AND RIVER, OREGON, WITH
REFERENCE TO THFE. EFFECT UPON NAVIGATION OF A PRO-
POSED RAILROAD BRIDGE. TRIANGULATION OF THE COLUM-
BIA RIVER, CONTINUED, pp. 70, 71.

EXECUTIVE MANSION, p. 193,

FXECUTIVE OFFICER T0 SUPERINTENDENT, p. 59. .

EXPENDITURES, COAST AND GEODETIC SURVEY, 1890, State-
ment of, p. 165.

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE AP.
PROPRIATIONS FOR THE FISCAL YEAR ENDING JUNE 30, 1888,
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EXPEXDITURER SINCE LAST REPORT ON ACCOUNT OF THE AP-
PROPRIATIONS FOR THE FISCAL YEAR EXDING JUNE 30, 1889,
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EXPLANATION OF ESTIMATES, p. 10
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pp. 55, 56,
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T> 178 CONNECTION WITH SAN JUAN CHANXNEL. TOPO-
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©1, 159, 160.
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FIDALGO ISLAND, WASHINGTON, p. 74.
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FINISHED CHARTS PUBLISHED ¥ROM ENGRAVED PLATES., To-
tal number of, p. 117,
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FIRE ISLAND INLET, p. 30,
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wsarvey of the District of Columnbia, pp. 39, 41, 43.

FLEMER, LEWIS. District of Columbia survey, p. 41. |

FLOBENCE, ALA. Magnetic observations at, p, 55.

FLORENCE, KY., p. 80.
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FLYNN'S CIIURCH. Triangulation point in South Carolina, p. 45.
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ber of, p. 115,
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FORT SUMTER, 8. C., p. 45.
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station in Tennessee, p. 79 ; observed at magnetic stations in Texas, pp,
59,60 ; observed at magnetic stations iu Alubama, Mississippi, Lonis-
iana, and Arkansas, pp. 54, 55,

LATITUDE STATIONS. Number of, p. 115,

LAUXCH NO, 4, p. 161,

LAUXMAN, M. Tostrmment Division, p. 136,

LAWN, MISS K. Typewriter, pp, 101, 128.

LAWRENCE POINT, ORCAS ISLAND, WASHINGTON, pp. 73, 74.

LAWSON, J, 8., ABRISTANT, Service in California, p. 62; ssrvice in
connection with tide ohservations, San Francisco, p. 66 ; reference to,
pp. 77, 104,

LAWSON'S ROCK, WASHINGTON; p, 73,

LEAGUE ISLAXD NAYY YARD, p. 108,

LEBANON COUNTY, PENNSYLYANIA, p. 43,

LEBANOXN. Triangulation station in Wisconsin, p. 84.

LEE, GOVERNOR, OF VIRGINTA, pp, 42, 93,

LEHIGH VALLEY R. R. CO., p. 32.

Determined at station Fitzsimmons in
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LENGTH OF GENERAL COAST SURVEYED. In statute miles, p. 116,

LENGTH OF RUADS SURVEYED. In statute miles, p. 116,

LENGTH OF SHORE LINE SURVEYED. In statute miles, including
rivers, creeks, and pouds, p. 116,

LEONARD, J. C,, ASSISTANT ENGINEER, U. 8
Mecdrthur, pp. 67, 159, 160,

LETTER FROM THE ACTING SECRETARY OF THE TREASURY,
TRANSMITTING A STATEMENT OF EXPENDITURES ON AC-
COUNT OF THE COAST AND GEODETIC SURVEY FOR THE FISCAL
YEAR ENDED JUXE 30, 1890, p, 165.

LETTER FROM THE ACTING SECRETARY OF THE TREASURY,
TRANSMITTING THE REPORT OF THE SUPERINTENDENT OF
THE COAST AND GEODETIC SURVEY, SHOWING THE PROGRESS
MADE IN THE WORK DURING THE FISCAL YEAR ENDED
JUXE 30, 1890, p. iii,

LETTER OF SUPERINTENDENT OF COAST AND GEODETIC SUR-
VEY, TRANSMITTING ANNUAL REPORT OF SURVEY TO SECRE-
TARY OF THE TREASURY, p. iv,

LEVELIXG, Between nortbwest base station and the tidal bench-mark
at San Pedro Harbor, Cal., p. 62 ; between tide-gauge and bench-marks
at Sandy Hook, N. J_, p. 33; between tide-gauge and bench-marks,
Sausalito, Cal., and S8an Francisco, p. 66; between tide-gauges and
bench-marks, west coast of Florida, p. 50; (geodetic) in Tennessce and
Mississippi, p.

LEWIS AND CLARKE RIVERS, OREGON, p. 71,

LEWIS'S COVE, NORTH PERRY, ME,, p. 20.

LIBBEY, PROFESSOR, U. S. FISH COMMISSION, p. 1.

LIBERTY, TEX. Magnetic observations at, p. 60.

LIBRARY AND ARCHIVES. Aguual report of, pp. 144-148; reference
to, pp. 127, 128.

LIEGTENANT COMMANDERS, U.
and Geodetic Survey, p. 159,

LIEUTENANTS, U. 8, N. Number of, attached to Coast and Geodetic
Survey, p. 159.

LIECTENANTS (JUNIOR GRADE), U.
Coast and Geodetic Survey, p. 159,

LIFE-SAVIRG STATIONS, ATLANTIC COAST, p. 35.

LIGHT-IIOUSES. At Lubec, Me., p. 20; on Point Loma, Cal., pp. 61, 62,
on Atlantic Coast, p, 35.

LIGHT-HOUSE ENGINEER, FOURTH DISTRICT, p. 103.

LIGHT-HOUSE INSPECTOR, FOURTH DISTRICT, p. 103.

LINDENEOHL, A. Drawing Division, p. 132.

LINDENKOHL, H. Drawing Division, p. 132,

LINES OF SPTRIT-LEVELING. Length of, in statute miles, p. 115.

LIST OF NAVAL OFFICERS ATTACHED TO THE COAST AND
GEODETIC SURYEY DURING THE FIRCAL YEAR ENDING JUNE
30, 1890, p. 159.

LIST OF NAVAL OFFICERS ATTACHED TO THE COAST AND
GEODETIC SURVEY, JUNE 30, 1890, p. 160.

LITTLEFIELD, FRANK. Acknowledgmentof facilities afforded by, p. 92.

LITTLE, F. M. Tidal Division, p. 138,

LITTLE RIVER HILL., Triangnlation station in California, p. 64.

LITTLE ROCK AND FORT SMITH R. R., p. 55.

LITTLE TOMBIGBEE RIVER, p. 54.

LIVIRGSTON ROAD, DISTRICT OF COLUMBIA, p. 41.

LONDON, POPE CO., ARK. Line of geodetic leveling extended te, p. 55.

LONGFELLOW, A, W., ASSISTANT, p. 20.

LOXNG ISLAND, N. Y. Special work off the coast of, p. 29 ; establishment
of naval trial course off the coast of, pp. 91, 92,

LONGITUDE. Determinel at Altoons, Pa., p. 34.

LONGITUDE STATIONS. Chronometric oy lunar. Number of, p. 115.

LONGITUDE STATIONS. Telegraphic. Number of, p. 115

LONG POINT LIGHT IIOUSE, p. 24,

LONG SHOAL, p. 25.

LONG, WAL M. Janitor, p. 141,

LOOKOUT HOUSE. Station in transcontinental triangulation, pp. 81, 82.

LOPEZ AND FAST SOUNDE, WASHINGTON SOUND, WASHINGTON,

. T4,

L(%‘EZ ISLAND, WASHINGTON, p. 74.

LORA POINT, ESCAMEIA BAY, FLORIDA, p. 51

108 ANGELES. CAL, Nagnetic observations at, p. 63; reference to, pp.
38, 61, 6

LOS ANGE LE& TRIMARY BASE LINE, p. 62.

LOTTIE (whaleboat), p. 96.

LOUISIANA, State, of, included in Section VIII, p. 63.

LUBEC, ME,, p. 20

LUBY, JOHN F., ENSIGN, U, 8, N. Serviceon steamer Endearor, p. 56;
refersnce to, pp. 159,160.

LUBEC NARROWS, MAINE, p. 20,

. N. Service on steamer

S.N. Number of, attached to Coast

8. N. Number of, attached to

"MARCOTTA.
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LUCAS COUNTY, GHIO, p. £4,

LUDGATE, MISS LIBBIE. Chart Division, p, 142,

LUMMI BAY, WASHINGTON, p.73

LUMMI ISLAND, WASHINGTON, pp. 72, 75.

LUPER. Triangulation station, p.78.

LYMAN, D.B. Superintendent of Califurnia and Virginia mines, aid re.
ceived from, p. 88.

LYNCHBURG, VA, Magnetic ohservations at, pp. £3,44.

M.

MACK'S ARCH T0O ROGUE RIVER REEF. Ilydrographic sheet, p. 68.

MAGNETIC OBSERVATIONS. At a station on the Porcupine River,
Alaska, p. 96; at Fort Yukon, Alaska, p.95; at Genoa, Nev., p. 88;
at Huron, 8. Dak., p. 86 ; at Los Angeles, Cal, p.63 ; at Lynchburg, Va.,
pp. 43,44 ; st Ban Antonio, Tex., pp.58,59; at Southeast Base Station,
California, p.62; at Northwest Basc Station, California, p. 62; at
stations in Tennessee, p. 79 ; at stations on the west coast of Africa, akd
at St. Helena, Ascension Isla,nd, Barbados, and Bermuda; also at
stations on the Cape Verde Islands and the Azores, p. 97 ; at stations in
Texas, pp. 59, 60; at Washington, D.C., p. 38; at Verdi, Nev., p.88;
in Alabama, Blississippi, Louisiana, and Arkansas, pp.54,55 ; in North
Caralina, p.44; on Yukon River, Alaska, p.95; originals, number of
cahiers, p. 116 ; originals, number of volumes, p.116.

MAGNETIC OBSERVATORIES IN OPERATION, p.115.

MAGNETIC OBSERVATORY AT LOS ANGELES, CAL., p.63.

MAGNETIC OBSERVATURY AT SAN ANTONIO, TEX., p. 58; geos
graphical position of, determined, p. 58.

MAGNETIC PARTIES. Number of, p. 115,

MAGNETIC WORK. Statistics of, p.115.

MAGNOLIA BLUFF, FLA,, p. 51,

MAHAN, D.H., LIEUTENANT, U.8. N.; ASSISTANT. Resurveys and
examinations of soundings in Suisun Bay, Karquines Strait, snd
vicinity, p. 67; reference to, pp. 150,159, 160,

MAHAN, A.T., CAPTAIN, 8. N. President Pacific Coast Navy Yard
Site Cummiasion, pp. 101,151,

MAHON, . Drawing Division, p.132.

MAINE AND NEW BRUNSWICK. Boundary line between, pp. 19, 20.

MAINE CENTRAL R.R., p. 18,

MAIN TRIANGULATION, SOUTHERN CALIFORNIA, nnd prepara-
tions fur the occupation of Mount Conness, p. 66.

MAINE. State of, included in Section I, p. 16.

MANCHESTER, DICKINSON COUNTY, KANS., p. 87.

MANHATTAN, RILEY COUNTY, KANS,, p. 86.

MANSFIELD, H, B.,, COMMAXDER, U.8. N., ASSISTANT. Continua-
tion of the survey of the coast of Suu{hmat(rn Alaska, in Frederick
Sound and vicinity ; triangulation, topography, and hydrography ; de~
terminations of latitude, longitude, and azimuth, and of the magnetic
elements, pp. 7577 ; refercnce to, pp. 151, 359,160,

MANSFIELD TOWNSHIP, MASS,, p. 22,

MANSON, MARSDEN, CHIER FI\GIN EER STATE HARBOR COMMIS.
SION OF CALIFORNIA, 17 66.

MANUEL. Triangulation station in California, p. 64

MAPES, MISS 1. A.  Chart Division, p, 142

MAPS AND CHARTS. Statistics of, p. 117.

Triangulation station in Minvesota, p. §5.

MARE ISLAND NAVY YARD, CALIFORNIA, p. 67.

MARK AND MIDDLE PLANTATION. Triangulation stations in Flor-
ida, p.49.

MARKET STREET AND GREENWICH POINT, PHILADELPHIA,
Triangulation points determined between, p. 36.

MARKET STREET AND WASHINGTON AVENUE, PHILADELPHIA,
Survey between, completed, p.36.

MARIKDIN, H. L., ASSISTANT. Physical hydrography. Continnation
of the physical survey of the cozst of Cape Cod poninsula, pp.23-25;
examination and jocation of & dangerous roeck in the I'otomac River,
p. 42 ; reference ta, pp. 149, 152,

MARINE HOSPITAL GROUNDS, MEMPHIS, TENN.
in, p.79.

MARR, B.A., ASSISTANT, Determioation of the lopgitude of Al-
toons, Pa., by exchanges of telegraphic signals with Washington,
D. C.; observations for latitude at Altoona and establishment of a merids
ian line, p. 34 ; service in Louisiana, p,57; determination of longitnde
by exchanges of telegraphic eignals between staticns in California,
Utah, and Ne_vmja, Pp-B1-89 ; determination of the longituds of Helena,
Mont., by exchanges of telegraphie signals with Salt Lake City, pp.
90,91 ; Computing Division, pp. 130-132.

MARSHFIELD, OREGON, p. 69.

MARTHAS VINEYARD, MASS

Magnetic station

Hydrograply south of, pp. 26,27
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MARTIN, ARTEMAS. In charge of Library and Archives, pp. 100, 127,
148,

MARTIN, THOS.S. Service on steamer Bache, p. 49.

MARYLAND AND VIRGINIA BOUNDARY, pp. 22, 12, $2-84,

MARYLAND, GOVERNOR OF, p. 93.

MARYLAND. State of, included in Section III, p. 38.

MASSACHUSETTS. State of, included in Section I, p. 16,

MASSACHUBETTS STATE SURVEY, p. 22.

MATCHLESS {schooner), pp. 161,162,

MATINICOCK POIXT, p. 30.

MAUPIN, WILLIAM C. Computing Division, p. 131

MAYO, H. T., p. 150.

MAYOR OF SAVANNAH, p. 46.

McARTHUR, (steamer). TUse of, and reference to, pp. 67,150,155, 160,
161, 162.

McCANN, WILLIAM P, COMMANDER, U. 8. N, President Gulf Coast
Navy Yard 8ite Commission, pp. 101, 150,

McCORKLE, S, C, ASSISTANT. Physical hydrography; observations
of the movement and lodgment of ice in Delaware River and Bay, and
of density and temperature of water at the Delaware Breakwater, pp.
37,38 ; referenco to, p. 103,

McCORMICK, R. L. Service in Indiana, p. 83.

McDONALD, J. D,, ENSIGN, U. 8. N. Service on steamer Pallerson, p.
76 ; reference to, p. 159,

McFARLAND, W., LIECTENANT-COLONEL, U.8. A,, U, 5. ENGINEER
IN CHEARGE OF IMPROVEMENTS IN NEW YOEKK HARBOR, p. 32.

McGRATH, J. E.,, ASSISTANT. Occupation of stations nearthe junction
of the one hundred and forty-first meridian with tho Yukonr and Por-
cupine rivers, Alaska, in connection with a preliminary survey of the
boundary line between Alaska and the Northwest Territory, p. 78;
garveys for a preliminary determination of the boundary line between
Alaska and British Columbia and the Northwest Territory, pp. 95-97;
reference to, p. 66.

MoGUINNESS, J. P, ENSIGN, U. 8. N,
63, 68 ; reference to, pp. 159, 160,

McLANE, W. R, Driver, p. 141.

McPHAIL'S ROLLING TIER, MAINE, p. 18,

MEEM, J. C. Recorder. Fieid scrvice in Utah, p. 90,

MELTON-LUPER, Linein triangulation of Tennessce, p. 79,

MELTON. Triangulation station, p. 78,

MEMPHIS, TENX., pp. 79, 0.

MEN. Number of, attached to the Coast and Geodetic Survey veseels
during the fiscal year ending June 30, 1890, p. 161.

MENDENHALL, DR. T. ¢., SUPERINTENDENT OF THE COAST AND
GEODETIC SURVEY, pp. iii, iv, 10, 129, 156, 193, 196.

MERIDIAN LINE. Established at Altooua, Pa., p. 34; established at
Huron, 8. Dak., pp. 85, 86 ; established at Toledo, Chio, p. 84.

MERMENTEAU, LA. Magnetic observations at, p. 54.

MERMENTEAU HOTEL, p. 54.

MERRIMAN, PROF. MANSFIELD, ACTING ASSISTANT, p. 33.

METRE XO. 12, p. 195,

MICHIGAN. State of, included in Section X VT, p. 80, ~

MIDDLEBOROUGH, MASS,, p. 23.

MIDDLE GROUND. Brunswick Harbor, Georgia, p. 47.

MILES RUM, ADDITIONAL OF, OUTSIDE OR DEEP-SEA SOUNDINGS,
p. 116.

MILITARY DEPOT, SAN ANTONIO, TEX., p. 59.

MILITARY HOSPITAL, SAN ANTONIO, TEX,, p. 53.

MILLER. Station in triangulation of Indiana, p. 83.

MILLVIEW, FLA., p. 53.

MINNEAPOLIS, KANS,, p. 87.

MINNEAPOLIS, MINN,, p. 85.

MINNEAPOLIS AND CHICAGO. Observations to determine difference
of longitude, p. 81.

MINNESOTA JUNCTION, Triangulation station in Wisronsin, p. 84.

MINNESOTA. 6tate of, included in Section XV, p. 85.

MISCELLAREOUS DIVISION, pp. 127, 128.

MISSION STREET WHARY, SAN FRANCISCO. Tide observations at,
p. 66.

MISSISSIPPI DELTA, p. 48,

MISSISSIPPI RIVER, pp. 55, 85.

MISSISSIPPI RIVER COMMISSION, p. 22, 80; resignation of Prof.
George Davidson as Member of, p. 67.

MISSISSIPPL.  State of, included in Section VIII, p. 53.

MISSISSYPPI VALLEY, p. 87.

MISSOURI. Btate of, included in Bection XV, p. 85.

MITCHELL, PROF. H., pp. 25,32.

MITCHELL, H. D. Ser rice in Arkansas, pp. 55,56 ; service in Tennessse
and Missinaippi, p. 80,

Service on steamer Hussler, pp.

Xx1

MOALE, E., ENSIGN, U. 8. N. Serviceon steamer Hussler, p. 63; service
on schooner Earnest, pp. 73, 74; reference to, pp. 159,160,

MOBILE, ALA., p. 80,

MOBILE AND OHIO, B. R., p. 79

MOBILE BAY, ALA,, pp. 51, 52.

MOLE HARBOR, ALASKA, p. 75,

MOLKOW, EMIL. Drawiug Division, p. 122.

MONOMOY, MASS,, p. 25.

MONTANA,  State of, included in Sectiont XVII, . 90,

MOXTEREY BAY, CALIFORXNIA, pp. 64, 68,

MONTEREY COUNTY, CAL., p. 6.

MOXTGOMERY, ALA,, p. 54,

MONUMENT XNQ. 2. Northeastern Boundary Survey, p. 17,

MOORE, FRANK. Foreman in charge of plate printing, Coast and Geo-
detic Survey Office, pp. 99, 134.

MORRITS ISLAND, SOUTH CAROLINA. Eite for base line selected on,
p. 31,

M RICHES BAY, LONG ISLAND, N. Y., p. 30.

MORSE, FREMOXT, SUB-ASSTSTANT. Field service in California, p.
62; cbservations of moon culminations at Ran Francisco, pp. 65,663
service in connection with Sausalite tidal station, p. 64; reference to,
o104,

MOSEK, J. ¥, LIEUTENANT, U. 8 X, ASRISTAXT. Continuation of
the off-shore hydrography south of Nantucket snd Martha's Vineyard,
DP. 26-28; hydrographic investigations changes on St Simon's Bar,
entrance to Brunswick llarhor, Georgia, pp. 46,47 ; bydrographic sur-
veys in Barnes Sound, in the Bay of Florida, and on the west coast of
Florida from Cape Romaco to Shark River, pp. 48-50; reference to, pp.
101, 149, 150, 158, 159, 160.

MOSMAN, A. T., ASSISTANT. Continnation of the primary triangula-
tion near the 39th parallel to the westward from stations in Ohio, Ken-
tucky, and Tudiana, pp. 80-82 ; reference to, pp. 52, 83, 84 ; special sur-
vey miade at the request of the Fish and Game Commission of the State
of Ohio, pp. ¥, 95

MOSMAN, €. T. Service in Quie, Kentucky, and Indiana, pp. 80, 81,

MOUND _VIEW. Triasgulatica station in Minnesota, p. k5.

MOUNT ADAMS. Telegraphic longitule station, p. 80.

MOUNT CONXNESS. Triangulation station in Californig, p. 62.

MOUNT DAVIDSON, NEVADA, . &8,

MOUNT HARRISON, ALASKA, . T,

MOUNT HENRY. Tri ulation poiut in Maine, p. 13,

MOUNTSAN BERNARDINO, CALIFORNIA, Report concerning, p. 66.

MOUNT ST. ELIAS, ALASKA, p. 06,

MOUNT YERNON, WASHINGTON, p. 72.

MOUNT WILSON, CALIFORNIA, p. 62.

MOVEMENT OF GROUND. At Virginia City, Nev., p. 88,

MUD LICK. Station in transcontinental triangulation, p. 80.

MURRAY, HARRISON, Fircman, p. 141,

MUSKEGET CHANNEL, MASSACHUSETTS, pp. 25, 27.

MUSKEGET ISLAND, MASSACHUSETTS, p. 25.

N.

NAMES OF VESSELS, THEIR TONNAGE, ETC., IN THE RERVICE
OF THE COAST AND GEODETIC SURVEY DURING THE FIS-
CAL YEAR ENDIXNG JUNE 30, 1890, p, 162,

NANTUCKET ISLAND, MASSACHUSETTS. Hydrography south of, p.
26 ; reference to, p. 25,

NAXTUCKET, MASS. Physical hydrography of, p. 24,

NANTUECKET SHOALS, p. 27.

NANTUCKET SOUND, MASSACHUSETTS, pp. 25, 26.

NARRAGANSETT BAY. Establishment of uaval trial course in, p. 29.

NASHAWENA ISLAND, MASSACHUBETTS, p. 28,

NASHVILLE, IND., p. 82,

NATCIEZ, MI33, Maguetic observations at, p. 54.

NATIONAL GEOGRAPHICAL SOCIETY, p. 66.

NATIONAL PROTOTYPE KILOGRAMME NO. 4, pp. 98, 196.

NATIONAL PROTOTYPE KILOGRAMME XO. 20, p. 195,

NATIONAL PROTOTYPE BIETRE N0. 21, pp. 96, 195,

NATIONAL PROTOTYPE METRE XO0. 27, p. 195.

NATIONAL PROTOTYPES OF METRE AND KILOGRAMME, p. 65,

NATTONAL PROTOTYPES OF THE METRE AND KTLOGRAMME,
pp. 97, 103,

NATIONAL STANDARDS OF WEIGHTS AND MEASURES, pp. 103, 195.

NAUSHON ISLAND, MASSACHUSETTS, p. 28.

NAVAL OBSERVATORY, WASHINGTON, . C, p. 34,

NAVAL OFFICERS attached to (Ccast and Geodetic Sarvey; list of,
attached to Coast and Geodetic Survey, June 30, 1890, p. 159 ; number
of, attached to the Coast and Geodetic Survey vessels during the fiscal
year ending June 30, 1890, . 161.
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NAYAL TRIAL COUBSE. In Narragansett Bay, p. 91

NAYVY. Issue of charts to vessels of the, p. 100,

NAYY YARD BRIDGE, DISTRICT OF COLUMBIA, p. 41,

NAVY YARD, LEAGUL ISLAND, PENNXSYLVANIA, p. 37,

NAYY YARD, NEW YORK, p. 32

NAVY YARD WHARF. Triangulation station in Florids, p. 51.

NEBRASKA, State of, included in Section XV, p. 85.

NEL& JOHN, AID. Service in California, pp. 61, 64

NESBITT, MRS, M. E. Tidal Division, p. 137,

NETTLETON, A, B, ACTING SECRETARY OF THE TREASURY,
pp. i, 165,

NEVADA, State of, included in Section XVI, p. 87.

NEW BRUNSWICK, N. J., p. 52.

NEW BEUNSWICK, PROVINCE OF, p. 19.

NEW CASTLE LIGHT, p. 38,

NEWFIELD. Triangulation station in New Jersoy, p. 36.

NEW HAXMPSHIRE. State of, included in Section I, p. 16.

NEW HAVEN, CONN., p. 0.

NEW JERSEY AND LONG ISLAXD. Changes in shore line, p. 3¢

NEW JERSEY. State of, included in Section II, p. 20,

NEW LONDON, CONNECTICUT, p, 30.

NEW MEXICO), Territery, included in Section XVI, p. 87,

NEW ORLEANS, LA., p. 80.

NEWPORT (0AL MINE, OREGON, p. 69,

NEW YORK BAY AND HARBOR, Exumiuation of changes in, p. 31.

NEW YORK CITY FRONT. Examination of changes referred to, p. 24.

NEW YORK DOCK COMMISSION, p, 31,

NEW YORK NAYY YARD, p. 20,

NEW YORK. State of, includad in Scetion I p, 20,

NEW VESSELS AND 8T 1 LAUNCHES NEEDED, p. 156,

NICHOLS, . E., COMMANDER, U, & N, ASSISTANT. Establishment
of tidal stativn cn Unalaska Ieland, Alaska, p. 78 | reference to, pp. 102,
104, 154, 159, 160,

NOBSKA POIN Hydographic examipation in vicinity of, p. 27.

NO MAN'S LA Y, MASSACHUSETTS, pp. 26, 27,

NONAMESSET ISLAXD, MASSACHUSETTS, p. 28,

NORFOLK HARRBOR, VIRGINTA, Examioation of, n 43.

NORTH AND &)OUTH CHANNELS, BRUNSWICK HARDOR, GEORGIA,
o4

NORTIT AND SOUTIH DAKOTA,
. 8.

NWORTH ATFLEBORLDUGIE TOWXSIIP, MASS,, p. 22,

NORTH BASE. Triapgulation station in Minnesota, p. 83,

NORTH BEND, OREGON, p. 60.

NORTH CAROLINA. Included in Section IV, p, 44.

NORTHEASTERN BOUNDARY SURVEY. INITIAL MONUMENT
OF THE, pp. 16, I7.

NORTHEAST INLET, ALASKA, p. 75.

NORTH PERRY, ME., p. 20.

NORTH RIVER, NEW YORK, p. 31

NORTH VERNOX, IND, p. 82

NORTHWEST BASE. Triangulatiou station in California, p. 62,

NORTHWEST TERRITORY. Boundary line between Alasks and, p. 78.

NORTON SOUND, ALASKA, p. 78

 KORTOX TOWNSHIP, MASS,, p. 22,

ROTICE TO MARINERS, NO. 119. Reference to, p. 27,

ROTICE TO MARINERS, NO. 129, p. 47.

NOTICES TO MARINERS. Distribution of, p. 100; weference to, p. 24,

NUMBER OF MEX ATTACHED TQ THE COAST AND GEODETIC
SURYEY VESSELS DURING THE FISCAL YEAR EXDIKG JUXNE
50, 1890, p. 161,

NUMBER OF MILES (GEOGRAPHICATL:; RUN WHILE SOUNDING,
b, 116,

I\'IIFMBER OF NAVAL OFFICERS ATTACHED TO THE COAST AND
GEODETIC SURYVEY VESSELS DURING THE FISCAL YEAR END-
ING JUXNE 30, 1890, p. 161.

NUMBER OF SOUNDINGS, p. 116,

States of, included in Section XV,

OBSERVATIONS 1IN PHYSICAL HYDOGRAPHY ON LONG ISLAND
SOUND IN CONNECTION WITH THE SURVEY OF THE U. §.
FISH COMMISSION IN THOSE WATERS, pp. 29,30,

OBSERVATIONS OF MOON CULMINATIONS AT THE LAFAYETTE
PARK TELEGRAPHIC LONGITUDE STATION IN CONNECTION
WITH THE LONGITUDE WORK OF THE ALASKA BOUNDARY
TARTIES, pp. 65,06

OBSTRUCTION ISLAND, WASHINGTON, p. 73,

OBSTRUCTION PASSES, WASHINGTOX, pp. 72, T8,

ALPHABETICAL INDEX.

OBSTRUCTION, PEAVINE AND THATCHER PASSES, WASHING-
TON, p. 74.

OCCUPATION OF STATIONsS FOL EXTENDING T0 THE WEST-
WARD IN KANSAS THE TRANSCONTINENTAL TRIANGULATION
NEAR THE THIRTY-NINTH PARALLEL, pp. §,87.

OCCUPATION OF STATIONS FOR THE DETERMINATION OF THE
MAGNETIC ELEMENTS IN ALABAMA, MNISSISSIPPI, LOUISIANA,
AND ARKANBAS, p. 54, 50, '

OUCTPATION OF STATIONS IN CONTINUATION OF THE PRIMARY
TRIANGULATION NEAR THE THIRTY-NINTH PARALLEL IN
WESTERN (ENTBAL UTAN, pp. &, o6,

OCCUPATION OF STATIONS IN TENNESSEE FOR THE DETER-
MINATION OF THE MAGNETIC DECLINATION, DIP, AND INTEN-
SITY, p.78.

OCCUPATION OF STATIONS IN TEXAS FOR THE DETERMINATION
OF THE MAGNETIC DECLINATION, DPIP, AND INTEXNSITY, pp.
59, 60.

OCCUPATION OF STATIONS NEAR THE JUNCTION OF THE ONE
HTUNDRED AND FORTY-FIRST MERIDIAN WITH THE YUKON
AND PORCUPINE RIVERS, ALASKA, IN CONNECTION WITH A
PRELIMINARY SURVEY OF THE BOUNDARY LINE BEIWEEN
ALASKA AXD THE NORTHWEST TERRITORY, p. 78.

OCEANSIDE, CAL., p. 61.

OCEAN PARKWAY, CONEY ISLAND, N, Y., p. 35,

OEMLER, BR. A., p. 45,

OFFICE EXPENSES. Estimate for, p. 14

OFFICE OF WEIGHTS AND MEASURES.
the year, pp. 2,3 reference to, p. 127,

OFFICERS OF U. 5. ARMY. Aid rereived from, in magnetic observa-
ticns, 1. 79.

OGDEN, H. (., ARSISTANT. 1n clarge of the
Aunuai veport of, p. 155 ; reference to, pp. 99, 127,

OGDEN, MOUNT NEBO, ¥BAP'ALL, PILOT PEAK. Stations forming
quadrilateral in trunscontinental trinngulation in Utak, p. 80,

OHIO. Sate of, inclmded in Sectivn XIV, p, 50,

GAKDALE, CAL,, p.62,

ORKOLONA, MISS, p. 70,

OLIY INLET, p. 30.

OLD MAN SHOAL, MASSACHUSETTR, p. o7,

OLD RIVER, py. .

OLT? RIVER, WASHINGTON, p. T2,

OLIVER, WH. District of Columbia survey.

OLMSTEAD COUNTY, MINN., p. 85,

ON AN EARLY CHART OF LONG ISLAND BOUND.
H. TOWNSHEND.  Appendix No. 20, pp. T738-777.

ON A SHORT ROUGH METHGD OF DEDUCING PROBABLE ERROR.
DY C. H. KUMMELL. Appendix No. 13, pp. 685687 ; referenceto, p. 9.

ON THE RELATION OF THE YARD TO THE METRE. BY H. (.
TETTMANN, ASSISTANT. Appendix No. 16, pp. T16-720.

ON THE USE OF OBSERVATIONS OF CURRENTS FOR PREDIC-
1I0ON PURPOSES. BY J. F. IIAYFORD. Appendix No. 14, pp.
601-703 ; reference to, p. 0.

ORANGE, TEX. Maguetic observations at, p. 60,

ORCAS TSLAND, WASHINGTON, pp. 72, 73, 74

ORDNANCE DOCK, NEW YORK HARBOR, p. 32,

OREGON. State of, included in Section X1, p. 68,

OXFORD ROCKS, OREGOXN, p. 08,

ORIENTAL HOTEL, CONEY ISLAXND, N. Y., 1. 30.

ORINOCO (OR JOIINSON'S) BAY, p.

ORPIAN HOUSE. Triangulation pointin South Carelina, p. 45.

OSBORN, C. V., PRESIDENT, FISH AND GAME COMMISSION OF
CHIO, p. 9%

OTTAWA COUNTY, KANS, p. 87,

OVER, €. H, T. Messenger, p. 141,

OVERLAND POXV EXPRERS p. 00,

OWENS, THOMAS, ASSISTANT SURGEON, U, 8, N, Service on steamer
Bluke, p. 92 ;5 veference to, pp. 48, 159, 160,

OXFORD, MIBS. Magnetic chservations at, p. 53,

OXON RUN, District of Coinmbia, pp. 40, 41,

OYSTER CULTURE. Surveyson coast of Ceorgia with reference to, p. 46,

Abstract of work during

Engraving Division.

BY (APT, C.

53.

».

PACA, WILLIAM B. Service in Maiue, p. 18.

PACIFIC COAST NAVY YARD SITE COMMISSION, pp. 71,101,

PACIFIC COAST. Summary of hydrographic work oo, pp. 150,151,

PACIFIC COAST PILOT (feurth edition), p. 102 ; collaction of material
for, p. 66 ; reference to, pp. 68, T4, 154.

PACIFIC VALLEY, CALIFORNIA., pp. 64, 65,
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PAGE, JAMES. Computipg Division, p. 131,

PAGE, PETER. Messenger, p. 141,

PAINE, S. (., LIEUTENANT, U, 8. N., ASSISTANT, pp. 28, 32.

PALINURUS (schooner), pp. 161, 162,

PARKER, DAVID, Watchman, p.141.

PARSONS, F,H., ASSISTANT, pp. 103, 196,

PARSONS, JOHN W_, DISBURBSING AGEXNT, COAST AND GEGDETIC
SURVEY, Aunnualreport of, pp: 163-193 ; reference to, pp. 102, 123, 193,

PARTIES DOING TIDAL WORK EXCLUSIVELY, p. 116,

PARTIES DOING TIDAL WORK IN CONNECTION WITH HYDRO-
GRAPHIC WORK, p. 116,

PARTIES ENGAGED IN GRAVITY MEASURES., Number of, p. 115.

PARTIES ENGAGED IN RECONNAISSANCE., Number of, p. 115.

PARTY EXPENSES, COAST AND GEODETIC SURVEY. Statement of
expenditures nnder head of, pp. 170-170 ; recapitnlation of, p. 180;
classification of expenditures for, p. 180 ; estimate for, pp. 11, 12

PASQUE ISLAND, MASSACHUSETTS, p. 26,

PASSAMAQLODDY BAY, MAINE, p. 20.

PASRED ASSISTANT EXCINEER, U.8. X,
detic Survey, p.150.

PASSED ASSISTANT PAYMASTER, U.S.N.
Geeodetic Survey, p.159.

PASSED ASSISTANT SURGEONS,
Coast and Geodetic Survey, p. 159,
PASSES OF THE MISSISSIPPI, p. 56.

PATRICK’S POINT, CALTFORNLA, p. 67,

PATTERSON (steamer). Use of, and reference to, pp. 70, 77, 151, 155, 160,
161, 162,

PAYMASTER, U.5. N, Attached to Coast and Geodetic Burvey, p. 150,

PAY OF FIELD OFF1(EI Estimate for, pp. 12, 13.

PAY OF OFFICE FORCE. Estimate for, pp. 13, I4.

PEAKED BILL, MASE, p. 24,

PEA POD ROCKSE, WASHINGTOXN, p. 73,

PECK, MISS I. M. Office of assisiant in charge, pp. 101, 129,

PECEHAM, WILLIAM L., ANDEDMUND B, PECKHAM, JR. Ackpow-
ledgment of facilities afforded by, p. 92.

PECONIC AND SHINNECOCK BAYS, LONG ISLAND, N. Y.
batween, p. 30.

PEIRCE, CITARLES 8., ASSISTANT. CGravity researches, p. 104.

PEIRCE, E. E. Massachussetts State Survey, p. 23,

PEIRCE PENDULUMS, METRE No.2, AND YARD No.3, p. 38,

PEMBROKE TOWNSHIP, MASS., p. 22,

PEMMANAQUAN LAKE, MAINE, p. 20,

PERA STATION, TEXAS. Magnetic observations at, p, 59.

PENDULUM OBSERVATIONS, Originals, Number of volumes, p. 116,

PEXNEKESE ISLAXD, MASSACHUSETTS, p. 28.

PENINSULA OF FLOBRIDA, WEST COAST, FROM ANCLOTE ANCHOR-
AGE TO PERDIDO BAY. Comprising Section VII, p. 51

PENNSYLVANIA R.R.CO,, p. 34,

PENNSYLVAXRIA, Btate of, incltuded in Section TI, p. 29.

PENSACOLA, FLA,, p. 61.

PENSACOLA (U. 8. steamer), pp. 38, 97.

PENSACOLA BAY, FLORIDA. Survey of, p. 51.

PERCY, H. T., PASSED ASSISTANT SURGEON, U.8.N. Rervize on
steamer Palterson, p. 77 ; reference to, pp. 159, 160.

PEBDIDO BAY, FLORIDA AND ALABAMA. Survey of, pp. 51, 52, 53.

Attached to Coast and Geo-
Attached to Coast and

TU.K.N. Number of, attached to

Canal

PERDIDO BAY AND MOBILE BAY. Cenpection of triangulation of, !

p.52.

PERKINS, F, W., ASSISTANT. Reconnaissance and occupation of sta-
tions for the extension of the primary traingulation in Alabama toward
the Gulf of Mexico, pp. 53, b4 ; reference to, p. 57.

PERRY HARBOR OR LITTLE RIVER, MAINE, p. 20.

PERUVIAN ARC. Need of remeasurement of, p. 38,

PETERS, G. 1., p. 152

PETERSEN, A. Eagraving Division, p. 134,

PFTERSEN, CAPTAIN, p. 9.

PETROFF, IVAN. U.8.CENSUS AGENT FOR ALASKA, pp. 77,78

PETTY’S ISLAND, DELAWARE RIVER, pp. 36, 37.

PFPEIFFER'S POINT. ‘Triangulation station in €alifornia, p. 64

PHILADELPHIA CITY WATER FRONT. * New edition of chart of,
p. 36.

PHILADELPHIA MARITIME EXCHANGE, p. 103.

PHILADELPHIA, U.8.8, pp. 9,92,

PHOTOGRAPHING. Statistics of, p. 134,

PHYSALIA ATLANTICA (PORTUGUESE MEN OF WAR). Occnrrence
of, on coast of Massachusetts, p. 27. _

PHYSIOAL HYDROGBAPHY~UONTINUATION OF THE PHYSICAL
BURVEY OF THE COAST OF CAPE COD PENINSULA, pp. 23-28.

xXxiii

PHYSICAL HYDROGRAPHY—OBSERVATIONS OF THE MOVEMENT
AND LODGMENT OF ICE INDELAWARE RIVER AND BAY, AND
OF DENSITY AXD TEMPERATURE OF WATER AT THE DELA-
WARE BREAKWATER, pp. 37, 38,

PICO BLAN{0. Triangulation station tn California, p, 64.

PIEDRAS BLANCAS, CAL. Hydrography in vicinity of, p. 63.

PILLSBURY, J. E., LIEUTENANT, U.8. N., ASSISTANT. Establish-
ment of a naval trial course by laying ont a measured sea-mile in the
Eastern Passage, Narragansett Pay, pp. 29,91, reference to, pp. 9,47,
151, 153,159,160 ; report of Gulf Streamn Explorations, appendix No, 10,
1p. 461620,

PILOT-JEFF DAYVS., Line of triangulation in Utal, p. 89.

PILOT-NEB®O, Line of triangulation in Utah, p. §8.

PILOT PEAX. Triangulation station in Utah, p. B9,

PILOTS ASSOCIATION, PHILARELPHIA, p. 103,

PINE HILL. Triangulation station in New Jersey, pp. 35, 36.

PINTA, U.8.8, p. 154.

PLATT, ROBERT, LIEUCTENANT, U.§

PLYMPTON TOWNSIHIP, MASS,, . 22,

POCOMOKE RIVER, p. 03,

POHLERS, G. I. Drawing Division, p. 132,

POINT BUCHON, CALIFORNIA, p. 68,

POINT FORT, ALASKA, p. 75.

POINT GAMDMNON, MASSACHUSETTS, p. 23.

POINT HUGH, ALASKA, p. 75.

POINT JUDITH, MASSACHUSETTS, p. 24.

POINT LENA, LYNN CANAL, ALASEA, p.77.

PUINT LOMA, CALIFORNIA, pp. G, 62,

POINT LOOKOUT AND HAYSTACK ROCK, OREGON.
for shoals near, p. 67.

POINT NAPEAN, ALASKA, p. 75.

TPOINT SUR, CALIFORNIA, pp. 63, 64.

POINT WINDHAM, ALASKA, p. 75,

POLY. RILL. Station in Northeastern Boundary Survey, p. 17.

POOLE, J. M., p. #4.

POPLAR POINT, DISTRICT COLUMBIA, p. 41.

PORCUPINE RIVER, ALASKA, pp. 78, 95, 95.

PORT HOUGHTON, ALASKA, p. 75.

PORT LAVACA, TEXAS., Magnetic observations at, p. 60,

PORT ORCHARD, WASHINGTON, pp. 71,72, 101,

PORT ORFORD, OREGON, pp. 68, 69.

PORT SIMPSON, BRITISH COLUMBIA, pp. 75,77,

PORTSMOUTH, VAL, p. 43.

PORT TOWNSEND, WASH., pp- 73, 77,

POST OFFICE, Triangulation station in Florida, p. 51.

POTOMAC RIVER. Hydrographic examination in, referred to, p. 2¢;
referenco to, pp. 40, 42,92,

POTTER, JUDGE E.D., p. 94.

POUNDSTONE, H.C.,, ENSIGN, U.8. N, Service on steamer Palterson, p,
7 ; reference to pp. 159, 160.

POWDER HOLE, MONOMOY, MASS,, p. 25.

PRATT, J. F., ASSISTANT. Completion of the special survey made for
the commission organized to select a site for a Navy Yard on the Pacific
Coast ; topographical survey of the Skagit River and Delta, State of
Washington, pp. T1,72; office work, p. 72; reference to, pp. 101, 151,

PRESBY TERTIAN FEMALE SEMINARY, FLORENCE, ALA. Magnetic
station in grounds of, p. 5.

PRESCOTT, WIS., p. §3.

PRESIDENT OF NAVY YARD SITE COMMISSION, PACIFIC COAST,
P

TRESIDENT OF THE UNITED STATES, pp. 98,103,129, 138,

PRESTON, E.D., ASSISTANT. Determinations of gravity at the Smith-
sonian Institution, Washington, iu connection with similar determing.
tiona to bo made at stations ow the west coast of Africa and cu islands in
the Atlantic ; magnetic observations at the Coast and Geodetic Survey
office, pp. 38,39 ; determinations of gravity aud the magnetic elements
atstations on the west coast of Africa, and at St. Helena, Ascension
Island, Barbados, and Bermuda ; magnetic observations at stationd on
the Cape Verde Islands and the Azores, p. 97 ; office work, p. 104

PRICE'S HILL. Station in transcontinental triangulation, p. 81

PRINTED SHEETS OF MAPS AND CHARTS DEPOSITED WITH SALE
AGENTS, p. 117.

PRINTED SHEETS OF MAPS AND CHARTS DISTBIBUTED, p. 117,

PRINTING AND BINDING. Estimate for, p. 15,

PROGRESS OF GEODETIC OPERATIONS IN THE
WISCONSIN, p. b4

PROTOTYPE METRIC STANDARDS, p. 195.

PROTOTYPE NO. 20 OF THE STANDARD KILOGRAMME, p. 07,

N, p- 29,

Ezamination

STATION OF
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PROTOTYPES NOS, 12 AND 27 OF THE STANDARD METRE, p. 97.

PROVINCETOWN, MASS,, p. 25,

PUBLICATIONS OF THE COAST AND GEODETIC SURVEY. Distri-
bution of, p. 100.

PUBLICATIONS OF THE COAST AND GEODETIC SURVEY ISSUED
DURING THE FISCAL YEAR 1890, p. 139.

PUBLICATIONS. Received from Public Priuter during the year ; list of,
with number of copies of each, p. 141.

PUBLICATIONS SENT TO PRESS. Titles of, pp. 139, 140.

PUBLIC PRINTER, p. 100.

PUBLISHING OBSERVATIONS. Estimate for, p. 14 ; statement of ex-
penditures for, p. 181,

PUGET SOUND, p. 71,

PUMPKIN KEY, FLORIDA, p. 48.

PUNTA FALSA (False Point), CALIFORNIA, p. 60.

PYRAMID HARBOR, ALASKA, p. 17,

PYRAMID ROCK, OREGON, p. 68.

Q.

QUANTUCK BAY, LONG ISLAND, N. Y. Resurvey of, p. 30,
QUICK (schooner). TUse of, and reference to, pp. 50, 161, 162.

».

RAILROAD HOUSE. La Fayette, La., p. 54.

RAMPART HOUSE, ALASKA, p, 96,

RAMSEY. Triangulation station in Minpesota, p. £5.

RARITAN RIVER, NEW JERSEY, p. 31.

RATHBUN, PROFESSOR RICHARD, U. 8. FISH COMMISSION, pp. 1,
29,

RAYNIAM, MASS., p. 23,

READ, JOHRN J., COMMANDER, U.S8. N, LIGHT-HOUSE INSPECTOR,
FOURTH DISTRICT. Assistance received from, p. 38,

READY (schoomer). Use of and reference to, pp. 44, 43, 153, 161, 162,

RECAPITULATION OF EXPENDITURES FOR STANDARD WEIGHTS
AXD MEASURES, p. 190. .

RECAPITULATION OF EXPENDITURE3 ON ACCOUNT OF THE
T. & COAST AND GEODETIC SURVEY, AND WEIGHTS AND MEAS-
URES FOR THE FISCAL YEAR ENDING JUNE 30, 1890, p. 191,

RECONNAISSANCE AND OCCUPATION OF STATIONS FOR THE
EXTENSION OF THE PRIMARY TRIANGULATION IN ALABAMA
TOWARD THE GULF OF MEXICO, pp. 53, 54,

RECONNAISSANCE AND TRTIANGULATION ON THE COAST OF
LOUISIANA BETWEEN ATCHAFALAYA AND COTE BLANCHE
BAYS, p. &7,

RECONNAISSANCE. Statistics of, p. 115,

RECORDS. Statistics of, p. 116.

RECOVERY AND MARKING OF A STATION OF THE PRIMARY
TRIANGULATION IN PENNSYLVANIA, pp. 33, 34,

REDUCTION OF SALINOMETER OBSERVATIONS, Bulletin No. 18, p.
103,

REDFISH ROCKS, OREGOX, p. 68.

REFERENCE TO THE COAST AND GEODETIC SURVEY, A8 ARBI-
TRATOR, OF A QUESTION BETWEEN THE STATES OF MARY-
LAND AND VIRGINIA, RESPECTING THE LOCATION OF PART
OF THEIR BOUNDARY LINE, p. 42.

REGENXNAS, C. E. Iastrument Division, p 136.

REHOBOTH, MASS., p. 23.

REIZIN. Station of transcontinental triangulation in Indiana, pp. 80, 81

RENT OF OFFICE BUILDINGS. Estimate for, p. 14,

REOCCTUPATTON OF A STATION AT LYNCHBURGIH, VA.
MAGNETIC DETERMINATIONS, pp. 43, 44.

REPATRR AXD MAINTENANCE OF VESSELS. Estimate for, p, 12.

REPAIRS OF VESKELS. Bummary of, p. 155 ; on Atlantic coast, p.155;
on Pacific coast, pp. 155, 156 ; statement of expenditures for, pp. 181,

182

REPORT (ANNUAL), OF COAST AXD GEODETIC SURVEY. Trans-
mitted to Secretary of the Treasury, p. iv; transmitted to Congress, p.
itk

REPORT BY GEORGE DAVIDSON, DELEGATE FROM THE UNITED
STATES TO THE NINTH CONFERENCE OF THE INTERNA-
TIONAL GEODETI ASSOCIATION 6N THE WORK OF THE
U. 8 COAST AND GEQDETIC SURVEY, Appendix No.17, pp. 721-733.

REPORT OF ASSISTANT IN CHARGE OF OFFICE AND TOPOGRA-
PHY FOR THE YEAR ENDING JUNE 30, 18%0. Appendix No. 4,
PP 12T-HE

REPORT OF THE ARCHIVES AXD LIBRARY DIVISION, U. 8. COAST
AND GEODETIC SURVEY OFFICE, FOR THE FISCAL YEAR
ENDING JUNE 30, 1890, pp. 144-148.

FOR
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REPORT OF THE ASSISTANT IN CHARGE 0V THE OFFICE OF
WEIGHTS AND MEARURES FOR THE FISCAL YEAR ENDED
JUNE 30, 18%0. Appendix No. 7, pp. 105197,

REPURT OF THE COAST PILOT DIVisION FOR THE FISCAL YEAR
ENDING JUNE 30, 1890, pp. 157, 158,

REPORT OF TIE CHART DIVISION OF THE U. 8. COAST AND
GEODETIC SURVEY OFFICE, FOR THE ¥ISCAL YEAR ENDING
JUNE 30, 1890, p. 42.

REPORT OF THE COMPUTING DIVISION, U. 8. COAST AXD GEO-
DETIC SURVEY OFFICE, FOR THE FISCAL YEAR ENDING JUNE
30, 1850, pp. 130-132.

REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR
ENDED JUNE 30, 1890,  Appendix No. 6, pp. 163-193,

REPORT OF THE DRAWIXG DIVISION, U.8. COAST AXD GEODETIC
SURVEY OFFIUE, FOR THE FISCAL YEAR ENDING JUXE 30, 1880,
Ip. 132, 133,

REPORT OF THE ENGRAVING DIVISION, U.S,COAST AND GEO-
DETIC SURVEY OFFICE, FOR THE FISCAL YEAR ENDING JUNE
30, 1890, pp. 133-135. ’

REPORT OF THE HYDROGRAPHIC DIVISION FOR TIXE FISCAL
YEAR ENDING JUNE 20, 1890, p. 158.

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL
YEAR ENDING JUNE 30, 1830, Appendix No. 5, 1890, pp. 149-162.

REPORT OF THE INSTRUMENT DIVISION, U. 8. COAST AXD GEO-
DETIC SURVEY. FOR THE FISCAL YEAR ENDING JUNE 20, 1850,
pp. 135, 136.

REPORT OF THE MISCELLANEOUS DIVISION OF THE U.8.COAST
AXND GEODETIC SURVEY OFFICE, FOR THE FISCAL YEAR
ENDING JUNE 30, 1890, pp. 130-141.

REPORT OF THE TIDAL DIVISION, U.8.COAST AXND GEODETIC
SURVEY OFFICE, FOX THE FISCAL YEAR ENDING JUX 30, 1500,
i 137, 138,

RESULTS OF MAGNETIC OBSERVATIONS AT LOS ANGELES, CAL.
Reference to, pp. 8, 9.

RESULTS OF OBSERVATIONS MADE TO DETERMINE GRAVITY
AND THE MAGNETIC ELEMENTS AT STATIONS ON THE WEST
COAST OF AFRICA, AND ON SOME ISLANDS IN THE NORTH AXD
SOUTH ATLANTIC, 1889, 1897, BY E. D, PRESTON, ASSISTANT.
Appendix No. 12, pp. 625-684.

RESURVEYS AND EXAMINATIONS OF SOUNDINGS IN BUISUN
BAY, KARQUINES STRAIT, AND VICINITY, p. 67.

RESURVEYS. Constantly necessary for cosrection of charts, p.47.

REVILLE, MISS A.G. Tidal Division, p.137.

REVISION OF THE SPECIAL SURVEY OF THE DELAWARE RIVER,
.36, 37,

RHODE ISLAND. Stato of, included in Section I, p, 16.

RICHARDSON, ATTRELL. Packer and folder, p,141.

RICHALDSON, W. W\, pp. 159, 160.

RICHNOND, NEW BRUNSWICK, p. 16,

RICO. Triangulation station in California, p. 64.

RIDGE ROAD, DISTRICT OF.COLUMBIA, p.41.

RI10 GRANDE RIVER, pp. 60, 79.

RIPARIAN COMMISSION OF NEW JERSEY, p.31.

RITTER, HOMER P. Shore-line examination for the determination of
changes in and additions to New York City front between West Sixty-
seventh Street, Hudson River, and Dlackwell’s Island, Kast River, in-
cluding, also, the shore lines on the New Jersey and Brooklyn sides of
the harbor, and a shore-line examination of the Raritan River from
Tottenville, N. Y., to New Brunswick, N.J., pp. 31,32 ; office work, p.32;
service on coast of Massachusetts, pp, 24, 25 ; service in Florida, p.52;
reference to, p. 42.

RIVER STYX, p. 53.

ROBBINS. Triangulation station in Kabsas, p. 86,

EOBBINSTON, ME., p.20.

ROBERTS BAYOQU, p. 52,

ROCHE HARBOR, p. 73.

ROCKAWAY BEACIH, LONG ISLAND, N. Y., p. 85,

ROCKLAND TOWNSHIP, MASS., p.22.

ROCKWELL, CLEVELAND, ASSISTANT. Topographical survey of the
voast of California in the vicinity of Point Sur, pp, 64, 65 ; examina~
tion of Young's Bay and River, Oregon, with reference to the effect upon
navigation of a proposed railroad bridge ; triangulation of the Columbia
River continued, pp.70, 71. ~

BOCKY POINT. Triangulstion station in North Carolina, p,44.

ROETH, J.H. Office of Hydrograhie Inspector, pp. 102, 129, 156.

RODGERS, A. F., ASSISTANT. Completion of the topographic survey
of the sonth coast of California between San Diego and San Onofre, P
€0, 61; connection of the coast triangulation south of Monterey Bay
with the main series, p. 84 ; reference to, p, 65.
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ROGERS, A.G., LIEUTENANT, U.5.N. Service on steamer McArthur,
b. 67 ; reference to, pp. 1569, 160.

ROGUE RIVER, OREGOX, p. 68.

ROGUE RIVER REEF, OREGON, p 63,

ROGUE RIVER REEF TO CAPE BLANCO. Hydrographic sheet, p, 68.

ROSARIO STRAIY. Extension of triangulation of, p.74; reference to,
p.73.

ROSE CARON, CALIFORNIA, p. 61,

ROSE, EDWIN, Drawing Division, p.132. -

ROSS, JOHN, Coast Dilot Divisiun, p. 102; Coast Pilot work,,p, 157;
service on steamer Ewdeavor, pp. 42, 43.

RQY. Triangulation staticn in Tennessee, p.78.

BACRAMENTO, CAL. XLongitude determinations at, p. 87.

BACRAMENTO, CAL., AND VERDI, NEV. Difference of longitude
determined, p. &7.

SACRAMENTO RIVER, CALIFORNIA. Resurvey of mouth of, p. 67.

SAGINAW CHANXEL, ALASKA, p. 77.

SALARIES, PAY OF FIELD OFFICERS.
for, pp. 163, 166.

SALARIES, PAY OF OFFICE FORCE. Statement of expenditures for,
pp. 166-169.

SALARIES, STANDARD WEIGHTS AND MEASURES, 189). State-
ment of expenditures for, p. 189.

SALINE COUNTY, KANS, p. 87,

SALT LAKE CITY, UTAU. Longitnde determinations at, p. 88.

SALT LAKE CITY, UTAH, AND HELENA, MONT, Observations
to determine difference of longitude, p. 91.

SALT LAKE MERIDIONAL CHAIN OF TRIANGLES, p. 89.

S8AN ANTONIOQ, TEX. Magnetic observations at, pp. 58, 59 ; reference
to, p. 63.

SANDERSON, TEX. Magnetic cbservations at, p. 59.

S8AN DIEGO, CAL. Magnetic observations at, p. 59.

BAN DIEGO BAY, CALIFORNIA, pp. 60-62.

BAN DIEGO COUXTY, CAL., pp. 60, 6L

BANDY HOOK, N.J. Tidec observations at, p. 33 ; reference to p. 35.

SAXNDY TOINT, LAKE ERIY, p. 54,

SAXDFORD, L. Service on steamer Patferson, p. 76.

SAN JUAN CHANXEL, WASHINGTON, p. 74

SANKATY IIEAD, MASSACATUSETTS, p. 2.

SAN OXOFRE, CAL., pp. 61, 62,

SAN ONOFRE CREEK, CALIFORNIA, p. 61.

SAN ONOFRE MOUNTAIN, CALIFORNIA, p. 61

SAN ONOFRE VALLEY, CALIFORNIA, p. 61.

AN PEDRO HARBOR, CALIFORNIA, p. 62,

SAN SIMEON HARBOR, CALIFORNIA, p. 63,

SANTA BARBARA, CAL., p. 101,

SANTA FE R. R, p. 0L

BARGENT, FRED. Tide observer, St. Paul, Kadiak Island, Alaska,

. 77,

s:USALITO, CAL. Tide observations at, pp. 66, 104,

S8AVOY, WILLIAM. Messeuger, p. 141

BAVANNAH, GA., p. 46.

SAVANNAH RIVER, p. 46.

BAWYER GLACIERS, ALASKA, p. 76,

SAWYER KEY, FLORIDA, p. 49.

BAYBROOK POINT, COXNN,, p. 30.

BCANNELL, JOHN 0., p. 57.

SCHOODIC LAKES. Triangulation of, p. 17; reference to, p. 20.

ECHOONER LEDGE LIGHT, p. 38.

BCORESBY (schooner), pp. 161, 162

SCHOTT, CHARLES A., ASSISTANT. Iu charge of Computing Division.
Angnal report of, pp. 130-132; reference to, pp. 9, 63, 98, 127.

SCHULTZ, L. G. Nagnetic observer, p. 53 ; Computing Division, p. 130,

SCHUYLKILL RIVER, Hydrography of approaches to, p. 87; refer-
ence to, p. 36.

S8CHUYLKILL RIVER, p. 36.

SCRIBNER, E. 1., PASSED ASSISTANT ENGINEER, U. 8 N. Ser-
vice on steamar Dacke, p. 27 ; reference to, pp. 49, 159, 160,

SEAY, GOVERNOR OF ATLABAMA, p. 54.

SECRETARY OF STATE, pp. 78, 195,

BECRETARY OF THE NAVY, pp. 29, 32, 91, 152.

BECRETARY OF TUE TREASURY. Reference to, pp. 28, 32, 91, 94, 98,
121, 129, 195, g

S8ECTION 1. Progress of work in, pp. 16-29.

SECTION IX. Progressof work in, pp. 20-88.

SBECTION IIT. Progressof work in, pp. 3844,

8ECTION IV. Progress of work in, p. 4.

Statement of expenditures

SECTION V. Progress of work in, pp. 44~47.

BECTION VI. Progress of work in, p. 47.

BECTION VII. Progress of work in, pp. 51-53.

BECTION VI1II. Progress of work in, pp. 53-57.

SECTION IX. Progress of work in, pp. 58-60.

SECTION X. Progress of work in, p. GO.

SECTION X1, Progress of work in, pp. 68-74.

BECTION XII. Progress of work in, pp. 75~78,

SECTION XIII. Progress of work in, pp. 78-80.

SECTION XIV. Progress of work in, pp. 80-84.

BECTION XV. Progress of work in, pp. 85, 87.

SECTION XVI. Progress of work in, p. 87.

SECTION XVII. Progressof work in, p. 90.

SEFTON, 4. H. Engraving Division, p. 134.

SEMI-AH-M00, WASIL, p. 73.

SEMI-AII-MOO BAY, WASHINGTON, pp. 73, 74.

SEWARD'S NECK (NORTH LUBEC,) ME., p. 20.

SEYMOUR CANAL, ALASEA, p. 75

SHALER, PROF. N, 5. HARVARD UNIVERSITY, MEMBER OF THE
TOPOGRAPHICAL SURVEY COMMISSION OF MASSACHUSETTS,
p. 22,

SHELL-GRACIQOUS. Line in triangulation of Louisiana, p. 57.

SHELL KEY, FLORIDA, p. 49.

SHELL LANDING, FLORIDA, p. 50.

SHEPARDS POINT. Triangulation station in North Carolina, p. 44,

SHEPARDS WIIARF, DISTRICT OF COLUMBIA, p. 4L,

SHERIFF ROAD, DISTRICT OF COLUMBIA, p. 41.

SIHIDY, L. P. Tidal Division, p. 137,

SUINDEL, J. E, ENSIGN, U. 8. N. Service on steamer Blake, pp. 48,
92 veference {0, pp. 159, 160,

SHINNECOCK BAY, LONG ISLAND, N. Y. Resurvey of, p. 30.

SHIP SHOAL LIGHTHOUSE, p. 56.

BHOAL. Reported off Key Biscayne, p. 47.

BHOAL BAY, WASHINGTOXN, p. 74,

SIIORE-LINE AND HYDROGRAPHIC RESURVEYS OF SHINNECOCK
AND QUANTCCK BAYS, SOUTH COAST OF LONG ISLAND, pp. 30,
31

SLHORE-LINE EXAMINATION FCR THE DETERMINATION OF
CHANGES IN AND ADDITIONS TO XEW YORK CITY FRONT,
BETWEEN WEST SIXTY-SEVENTH STREET, HUDSON RIVER,
AND BLACKWELL'S ISLAND, EAST RIVER, INCLUDING, ALSO,
THE SHORE LINE ON THE NEW JERSEY AND BROOKLYN SIDES
OF THE HARBOR, AND A SHORE-LINE EXAMINATION OF THE
RARITAN RIVER FROM TOTTENVILLE, N. Y., TG NEW BRUNS-
WICK, X, I, pp. 81,32,

SHOVELFUL SHOAL, p. 25.

SIMOXS, A. B. Watchman, pp. 141-196.

BINCLAIR, C. H., ASSISTANT. Determination of the longitude of
Altoona, Pa., by exchanges of signals with Washington, D. G.; observa-
tions for latitude at Altoona and establishment of a meridian line, p,
34 ; establishment of a meridian line at Huron, £, Dak., pp. 83, 86;
determination of longitude by exchanges of telegraphic signals between
stations in California, Utah, and Nevada, pp. 87-89; determination of
the longitude of Helena, Mont., by exchanges of telegraphic signals
with Salt Lake City, pp. 90, 91; Computing Division, pp. 130-132.

SIPE, E. {{. Engraving Division, p. 134.

SISTERS ISLANDS, WASHINGTON, p. 73.

SISTERS ROCKS, OREGON, p. 68.

SKAGIT BAY. Hydrographic survey of, p. 1.

SKAGIT RIVER AND DELTA, WASHINGTON. Topographical survey
of, p. 72,

SLOCUM, G. R., ENSIGN, U. 8. N.
77 ; refersnce to, pp. 159, 160,

SMITI, EDWIN, ASSISTANT. In charge of Instrument Division, pp.
99127 ; anunal report of, pp. 135,136 ; Computing Division, pp. 130,131,

SMITII, J. G. Services on steamer lafterson, p. 76.

SMITH, J. Y. Chart Division, p. 132

SMITH, MISS PATVLA E.  Accounting Division, pp. 102, 1¢4.

SMITHS ISLAND, DELAWARE RIVER, p. 36.

SMITHSISLAND AND GLOUCESTER. Ilydrography of Delaware River

tween, p. 37,

SMITHSONTIAN INSTITUTION, p. 38.

SMOOT, JOHN H. Clerk to Engraving Division, pp. 99-135.

SNEAD, DAVID E. Tide observer, p. 33. .

SNELLING AVENUE BASE LIXNE, 8T. PAUL, MINN,, p. 8.

SNOW, E. K. Servica on coast of Massachusstts, p. 24.

8NUG COVE, ALASKA, p. 75.

BODA SPRINGS, CALIFORNIA, p. 82

SOLDIER AND PALMETTO CREEKS, p. 62,

Scrvice on steamer Patterson, pp. 76,
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SOLEDAD MOUNTAIN, CALIFORNIA, pp. 60, 61.

SOMMER, E, J. Drawing Division, p. 132.

SOUTH BASE. Triangulation station in Minuesots, p. 85.

SOUTH BROOKLYN, N. Y., p. 33.

SOUTH CAPITOL STREET, WASHINGTON, D. U, p. 41

SOUTH CAROLINA. State of, included iu Bection V, p. 44

SOUTHEAST BASE. 'Triangulation station in California.

SOUTHERN LAND AND LUMBER COMPANY, p. 53.

SOUTHERN PACIFIC R. R,, p. $8.

SOUTH HAMPTON, LONG ISLAND, X. Y., p. 31.

SPAULDIRG, J. G. Tide observer, pp. U3, 46.

SPEAKER OF THE HOUGSE OF REPRESENTATIVES, pp. IT7, 165.

SPECIAL EXAMINATIONS AND SEARCH FOR REPORTED DAX-
GERS, pp. 151, 152,

SPECIAL HYDROGRAPHY. EXAMINATIONS OF THESOUNDS AND
ESTUARIES OF GEORGIA WITH REFERENCE TO OYSTER (UL-
TURE, p. 46.

SPECIAL OPERATIONS.
pp. U1-98,

SPECIAL REPORTS ANDY EXAMINATIONK.
p. 66,

SPECIAL SCIENTIFIC WORK. pp. &, 9.

SPECIAL SURVEY MADE AT THE REQUEST OF THE FISH AND
GAME COMMISSION OF THE STATE OF OHIO, pp. 94,95

SPECIAL WORK. IIYDROGRAPHIC, pp. 152,155,

SPECIMENS OF BOTTOM. Number of, p. 116,

SPEEL, J.N., p. 159,

SPOFFORD JUNCTION, TEX. BMagnetic observations at, p. 60.

SPRAGUE'S FALLS, BIAINE, p.19.

SPRING PARK, HUNTSVILLE, ALA., p.55.

SPY (schooner), pp. 161,162

STAFF AND BOX GAUGES DISCONTINUED, p. 116.

STAFI AND BOX GAUGES ESTABLISHED, p. 116

STAGE HARBOR., MASSACHUSETTS, p. 25.

STANDARD WEIGHTS AND MEASURES.

STANLEY, D. 5., GENERAL, . 8. A, p. 38

STANWORTH, C. 8., ENSIGN, U. 8, N, Service on steamer Blake, pp. 48, 92;
reference to, p. 159, 160.

STATE CAPITOL, MONTGOMERY, ALA., p. 54

STATE HARBOR COMMISSIONERS OF CALIFOBNIA, p. 66.

STATE HYDROGRAPHIC SCRVEY OF MAINE, p.19.

STATE LAW FOR PROTECTION OF COAST AND GEODETIC SUR-
VEY WORK. Needed in Kansas, p.87.

STATE LAWS RELATING TO WEIGHTS AND MEASURES, p. 196.

STATEMENT OF THE EXPENDITURES OF THE UNITED STATES
COAST AND GEODETIC SURVEY FOR THE FISCAL YEAR END-
ING JUNE 30, 1800, pp. 163-193.

STATIONS OCCUPLED FOR HORIZONTAL MEASURES. Number of,
p- 115,

STATIONS OCCUPIED FOR MAGNETIC OBSERVATIONS.
of, p. 115,

STATIONS OCCUPIED FOB VERTICAL MEASUBES. Numberof, p, 115,

STATISTICS OF FIELD AXD OFFICE WORK OF THE COAST AND
GEODETIC SURVEY FOR THE YEAR EXDING JUNE 30, 1890, pp.
115-117.

STAUNTON HOUSE, CHATTANOGGA, TENN, Maguetic observations
at, p.79.

§T. CROIX, Yillage of, p.18.

8T, CROIX RIVER. Surveys on, pp.16-19.

STEAMBOAT BAY, ALASKA, p.75,

STEAMBOAT SLOUGH, WABHINGTON, p.72.

STEELE, J. M., PASSED ASSTSTANT SURGEON, U. 8. N. Service on
steamor Bache, p. 27 ; reference te, pp. 49,159,16¢,

STEVENS. Btation in trapscontinental triangulation, pp. 80,81,
S8T. GEORGE, N. Y., p.30.
ST. MICHAEL'S, ALASKA, pp.78, 95.

ST. MICHAEL'® CHURCH SPIRE. Triangulation peipt in South Caro-
lina, p. 45,

STOCKTON, CAL, p.€2.

STONE, C. M, p.150.

STORCH, E. E. District of Columbia Survey, p, 41; service in North
Carolina, p. 4%,

STORM, O, Instrument Frivision, p. 186,

8TONE, C. M., ENSIGN, U. 8. N, Bervice ou schooner Ecgre, p. 26,

STOUT. Triangulation station in Indians, p. 83.

STOS. Station in transcontinental triangulation, pp. 80,81,

BT. PAUL. Alaske Commercial Company's steamer, p. T8.

ST. PAUL, MINN,, p.85. )

Of ('oast and Geodetic Survey during the vear,

Relating to Pacific coast,

Estimate for, p. 10,

Number

ALPHABETICAL INDEX.

STRAUSS, JOSEPH, ENSIGN, U.8.N. Service on steamer Gedrey, p. 69;
service on steamer Paflersor, p.77; reference to, pp. 169, 160,

STRTICKLAND, GEO. D, p.159.

STRITE, B.M., ENSIGN, U. 8, N. Service on steamer Bacie, pp. £7, 49
reference to, pp. 159, 160.

ST. SIMON BAR, GEORGIA, pp. 46,47,

SUB-OFFICE, COAST AND GEODETIC SURVEY, PHILADELPHIA.
Reference to, p. 38,

SUB-OFFICE, COAST AND GEODETIC SURVEY, SAN FRANCISCO,
pp. 65, 66,104,

SUB-OFFICES, U. 8. C(OAST AND GEODETIC SURYEY.
report of, p. 16 ; reference to, pp. 103, 104,

SUISUN BAY, CALIFORNIA, Surveysin, p. 67.

SULLIVAN COUNTY, TENN,, p. 79.

SUMDUM GLACIER, ALASKA, p. 76.

SUMDUM INDIANS, ALASKA, p. 76,

SUMMARY OF MYDROGRAPHIC WORK DURING THE YEAR, pp.
149-155.

SUNAGHUN HUN (0l Wife's River), ALASKA, p. 96.

SUNBEAM. Wreck of, p. 47,

SRUPERINTENDENT OF CITY JCE BOATS, PHILADELPHIA.
recelved from,

SUPERINTENDENT OF THE COAST AND GEODETIC SURVEY, pp.
127,120 change in law relative to ampointment of ; reference to, pp.
93, 98, 103, 152, 165,

SUPERINTENDENT OF WEIGHTS AND MEASURES, pp. 97, 06, 103,

SURFSIDE, MASS,, p. 26,

Triangvlation station in California, p, 64,

VEYOR GENERATL OF SOUTH DAKOTA, p. 8.

SURVEYS FOR A PRELIMINARY DETERMINATION OF THE
BOUNDARY LINE BETWEEN ALASKA AND BRITISH COLUM-
BIA AND THE NORBTHWEST TERRITORY, pp. 95-97.

SWIPT, FRANKLIN, ENSIGN} U, 8, X, p. 155,

SYNOPSIS FROM THE RECORDS OF THE HYDROGRAPHIC SHEEBTS
PLOTTED AND DRAWN DURING THE FISCAL YEAR ENDING
JUNE 50, 1890, p.158.

Reference to

Aid

L D8,

T.

TABLE CONTAINING LIST OF WORBK DONE AND INFORMATION
FURNISHED DURING THE FISCAL YEAR 1830 BY THE OFFICE
OF WEIGIITS AND MEASURES, p. 197,

TABLE FOR CONVERSION OF METRIC TO CUSTOMARY WEIGHTS
AND MEASURES, p- 196.

TAH-HEENAH RIVER, ALABKA, y. 66.

TAIT, Station in trauscontinental triangulation, p. 80,

TAKU HARBOR, ALASKA, p. 75,

TAKU INLET, ALASKA, p. 71,

TANEY, E. L., SUB-ASSISTANT. Topographical survey of the Eliza-
beth Islands between Buzzard's Bay and Vineyard Sound, and of the
Woepecked Islands, Buzzard's Bay, pp. 28, 29,

TANNER—DRY RIDGE. Line in transcontinental triangnlation, p. 80,

TAXNER. Triangulation station in Kentucky, p. 80.

TARRY NOT (steam launch), pp. 156, 161,

TAUNTON, MASS., p. 23.

TAYLOR'S. Triangulation station in Pennosylvania, p. 36.

TAYLOR, Triangnlation station in Kanaas, p. 86.

TEMPERATURE AND DENSITY OBSERVATIONS.
Breakwater, p. 38.

TEMPLY. BLOCK, SALT LAKE CITY, UTAH. Longitude station at,
p. 88

TENALLYTOWN, D. C, p. 8%,

TENNESSEE RIVER, p. 53.

TEXNESSEE. Stato of, included in Section XIII, p. 76,

TERRACE AND LUCIN BARSE LINE, UTAH, p. 80.

TERREBONNE BAY TO BUIP SHOAL. Hydrographic sheet, . 57.

TERRESTRIAL MAGNETISM. BESULTS FROM THE MAGNETIC
OBSERVATORY OF THE COAST AND GEODETIC SURVEY AT
LOS ANGELES, CAL, BETWEEN THE YEARS 1882 AND 1880
PART I. ABSOLUTE MEASURES, BY CHAS A. SCHOTT, AS-
SISTANT. Appendix No. 8, pp, 100-241,

TERRESTRIAL MAGNETISM. RESULTS FROM THE MAGNETIC
OBSERVATORY OF THE COAST AND GEODETIC SURVEY AT
LOS ANGELES, CAL, BETWEEN THE YEARS 1882 AND 1889,
PART I1. DIFFERENTIAL MEASURES. DECLINATION, WITH
HOURLY READINGS OF THE UNIFILAR THACES. BY CHAS,
A. SCHOTT, ASSISTANT. Appendix No. 9, pp. 243-457,

TERRY CARLISLE, JB. SUB-ASSISTANT, p, 8,

At Delaware

.. TERTIARY TRIANGULATION OF THE SCHOODIC LAKES AT THE

' - HEADWATERS OF THE ST. CROIX RIVER, MAINE, pp. I, 18.
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TEXAS, State of, included in Section IX, p. 58.

THATCHER PASS, WASHINGTON, pp. 72, 73.

THE GULF STREAM. A DESCRIPTION OF TUE METHODS EM-
PLOYED IN THE INVESTIGATION AND THE RESULTS OF THE
RESEARCH. BY LIEUT. J. E. PILLSBURY, U. 8, ¥., ASSISTANT.
Appendix No. 10, pp. 461-620,

THE RELATION BETWEEX TWO VABIABLES DETERMINED BY
LEAST SQUARES. BY MANSFIELD MERRIMAN. Appendix No.
13, pp. 687-690.

THOMAS, CHAS. M., COMMANDEL, U. 8. N.,, HYDROGRAPHIC IN-
SPECTOR COAST AND GEODETIC SURVEY. Anpual report ofl
Appendix No. 5, pp. 149-162; refereuce to, pp. 16, 3t, 77, 101, 158, 159,
160.

THOMAS, MISS MARY.

THOM, CORCORAN, p. 42.

THOMPSON, H. L. Engraving Division, p. 134,

THOMPSON, J. G. Engraving Division, p. 184,

THOMPSEON, W. A. Engraving Division, p. 134,

THOMPSON. Triangulation station in Xansas, p. 87.

THORN, ¥. M. Tate Superintendent of the (loast and Geodetir: Survey.
p. 120,

TIDAL AND CURRENT OBSERVATIONS.
volames, p. 116,

TIDAL AND CURRENT OBSERVATIONS.
volumes, p. 116,

TIDAL DIVISION. Annual report of, pp. 17, 158; summary of work
of, p. 137; reference to, pp. 100, 127, 128,

TIDAYL OBSERVATIONS CONTINUED WITH AUTOMATIC
GAUGE AT SANDY HOOK, NEW JERSEY, p. 33.

TIDAT, OBSERVATIONS AT ILIULIUK, UNATGASKA ISLAND,
ALABKA, p. 8.

TIDAL OBSERVATIONS. On Coast of Alaska, p. 7.

TIDAL RECORD) CONTINUED AT THE AUTOMATIC TIDAL STA-
TION, SAUSALITO, BAY OF SAN FRANCISCO. TEMPORARY
ATTOMATIC TIDAL ®STATION ESTABLISHED AT MISSION
STREET WHARF, CITY OF SAN FRANCISCO, p. 66.

TIDAL RECORD CONTINUED AT THE AUTOMATIC TIDAL STA-
TION AT ST. PAUL, EADIAK ISLAND, ALASKA, pp. 77,78,

TIDAL STATIONS FOR WHICH REDUCTIONS HAVE BEEN MADE,
p. 117,

TIDE GAUGES. At Governor's Island, New ¥ork Harbor, p. 33.

TIDE GAUGE. At NoMan’s Land, p. 2% ; at Uncatena Island, p. 27 ; at
Wood's Holl, p.27 ; at 8t. Paul, Kadiak Island, Alasks, p. 77 ; at San-
salite, Cal,, p. 66 ; at Five Mile Point, New Haven, Cona., p.30; at
New London, Conn., p.30; at Tybee, Ga.,p. 46 ; at Willets Point, N. Y.,
p. 30; in St. Croix River, Maiue, p. 12 ; on Delaware River, p. 37; used
in survey of west coast of Flarida, p. 50.

TIDE OBSERVATIONS, At Cleveland Passage, Alaska, p.75; at Eliza
Harbor, at Snug Cove, Gambier Bay, at Mole Harbor, Seymour Canal,
at Windfail Harbpr, and st Halkham Bay, Alaska, p. 75; at Caximbas,
Coon Key, and Big Marco, Florida, p. 50; at Drayton Harbor, Washington,
p. i3 ; 8t Fire Izland, Florida, p. 50 ; at Inati Bay, Washington, p. 72; at
Kadiak Island, Alaska, p. 66; at Sausalito and Mission Strect wharf, San
Francisco, p. 66 ; at Ship Shoal Lighthouse, Louisiana, p. £6; at Tybee,
Qa., p. 46 ; in connection with hydrography at Eagle Harbor, Cypress
fsland, Washington, p. 72: in Long Island Sound, p. 30; on Delaware
River, p. 37,

TIDE-RIPS. Between Blakeley and Cypress Islands, Waghington, p. 73.

TIDES. On coast of Louisiana, p. 66.

TIDE TABLES. Proposed new form of, p. 66, reference to, p. 137.

TIFFANY, J. MeC. Service on steamer Bache, 1. 43,

TILLMAN, ENSIGN E. IL, U, 8. N., ASSISTANT. IIydrographic ex-
amioations for the Coast Pilot in Chesapeake Bay and its tributaries, pp.
42,43 5 reference to, pp. 153,157,159,101.

TIMBER RIDGE. ~7Triangulation station in California, p. 6.

TIME AND LATITUDE. Observed at stations in Utah, p. 90.

TIME, AZIMUTH, LATITUDE, AND LONGITUDE. Observed at Fort
TYukon, Alasks, p. 95.

TIME, LATITUDE, AND AZIMUTH. Determined at station Weed
Yatch in Indisna, p. 82; observed at station Reizin in Indiana, p. 81

TIME. Qserved at Morris Island, South Carolina, p. 45.

TISPALE, R. D., ENSIGN, U. 8. N. Scrvice on steamer Backe, pp. 27,
49; reference to, pp. 159, 160.

TITTMANN, O. H., ASSISTANT, IN CHARGE OF THE OFFICE OF
WEIGHTS AND MEASURES, p. 98; aunual report of, pp. 195-197;
referencs to, pp. 83, 103, 130.

TODD, PROFESSOR DAYID P, p. 97.

TOLLEY, JOSEPH B. Massachusetts Staie Burvey, p. 23,

Chart Division, p. 142

Duplicates.  Number of

Origingls.  Number of

TIDE

|
|
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TOMBIGBEE RIVER, p. #4.

TOPOGRAPHICAY, PARTIES. Number of, p. 118,

TOPOGRAPHICAL RESUKRVEY OF THE BLIZABETIH I3LANDS, BE-
TWEEN BUZZARD'S BAY AND VINEYARD SOUND, AND OF THE
WOEPECKET ISLANDS, BUZZARD'S BAY, pp. 28,20

TOPOGRAPHICAT SURVEY COMMISSIONERS OF MASSACHUSETTS,
.22

TOPOGRAPHICAL SURYEY OF THE COAST OF CALIFORNIA IN
THE VICINITY OF POINT SUR, pp. 64, 65.

TOPOGRAPHICAL SCRYEYS AND RESURVEYS of the 8t. Croix River,
Maine, pp. 18, 14; on coast of Maine in vicinity of Colsscook Bay, pp. 19, 20;
of shore line of Kennebeo River, Maine, pp. 20,21 ; of Woud's Holl and
vicinity, p. 28; of the Elizabeth Islands, between DBuzzard's Bay and
Vincyard Sound, and of the Woepecket Islands, Buzzard's Bay, pp, 28,
29; of Shinnecock and Quantuck bays, south coast of Long Island, pp.
30,20 in New York Harbor, pp. 31,32; of Delaware Biver, pp. 36,37 ;
of the District of Columbia, pp. 39—42: ax Norfolk, Va., p. 43; on coast
of South Caroling, pp. $4-48; in vicinity of Cape Romano, west coast of
Florida, p. 501 in Pensacoia Bay, Florids, pp. 51,021 of Perdido Bay,
Florida and Alabama, pp. 52, 53 ; of south coast of California, pp. 60-62;
of coast of Califernia in vicinity of Poiut Sur, pp. 64,65 of Coos Bay,
Oregou, pp 6, 70; of Port Orchard, Washington, pp. 71,72 ; of isdanda in
Washington Sound, 1. T4; of coast of Alaska, pp. T5-73,

TOPOGRAPHIC AND HYDROGRAPHIC SHEETS It
THE ARCHIVES OF THE COAST AND GEODET
ING THE FIiSCAL: YEAR ENDIXG JUXE 30, 1840,
work, pp. 145, 146; hydrographic work, pp. 146, 147,

TOPOGRAPHIC AND HYDROGRAPHIC SURVEY OF THE 8T. CROIX
RIYER FROM VANCEBORO TO THE SCUTHWARD, pp. 18,19,

TOQPOCRAPHIC AND HYDROCRAPHIC SURVEY OF THE 8T. CROIX
RIVER FROM CALAIS TO BARING AND ABOYE, p. 1%,

TOPOGRAPHIC MATR. Originals, Nnmber of, p. 117,

TOPOGRAPHIC SHEETS, Of Pensacola Bay, Florida, p. 51 ; of surveys
in Btate of Washington, p. 74 ; of south coast of California, pp. 61, 62.

TOPOGRAPHY. Statistics of, p. 116,

TORONTO, CANADA, p. 38

TORO. Triangnlation station in California, p. 64

TORREY, . E. ce in Florida and Alabama, p, 53
Kentueky, and Tndiaua, pp. 81, 82,

TORTUGASR, p. 48.

TOTTENVILLE, X. Y., p. 32,

TOWXN BOUNDARIES IN MASSACHUSETTS, pp. 22, 25.

sISTERED IN
URVEY DUR-
Topograpbic

Ser servire in Ohio,

* TRACY ARM, HOLKHAM BAY, ALASKA, p. 75,

TRAIL, CHARLES, p. 17,

TRESCOT, E. A. Drawing Division, p. 132.

TREASURY DEPARTMENT, ACTING SECRETARY, p. iii.

TREASURY DEPARTMENT, SECRETARY, p.iv.

TRAXNSIT (schoouer), pp. 161, 162,

TRANSPORTATION OF THE NATIONAL PROTOTYPES UF THE
METRE AMD KILOGRAMME FROM PATIS TO WASHINGTON, PP
97, o8,

TRIANGULATION. Of the St Croix River, Maiuve, pp. 14,17 ; of the
Schoodic Lakes, Malue, pp. 17,18 ; of town boundaries in Massachusetts,
pp. 21, 235in New Jersey, pp. 35, 36 ; in North Caroling, p. 44 ; on coast of
South Caroling, pp. 44-46 5 in vicinity of Cape Romane, west coast of
Florida, p. 50 ; in Peusacola Bay, Florida, pp. 51,525 of Perdido Bay,
Floride and Alabawa, pp. 52,53 5 in Alabama, pp. 53,04 ; on cosst of
Louisiana, p.57 ; in southern California to conueet Los Angeles base liue
with main triangulation; pp. 62,63 ; of coast of California south of Mon-
terey Bay, p. 64; of Coos Bay, Oregoun, pp. 69,%70; of the Columbia
River, pp. 70,71 ; of Port Orchard, Washington, pp. 71,72 ; on coast of
Washington, extended from Bosario Strait, p. 74; of coast of Aluska,
pp. 75-78; in Tennessee, pp. 78,79 ; in Olio, Kentucky, and Indiana, pp.
80-84; in Wisconsin, p. 84 ; in Minnessota, p. 85 ; in Kansas, pp. 86, 87;
in Utal, pp. 89, 90, statistics of, p. 115 ; oviginal records, number of
cahiers, p. 116 ; original yecords, number of volumes, p. 118,

TRIANGULATION AND LEVELING PARTIES. Number of, p. 115,

TRIANGULATION AND TOPOGRAPHY IN THE VICINITY OF
CHARLESTON, 8. C., pp. 44-46.

TRIANGULATION AND TOPOGRAPHY OF (008 BAY, OREGON, pp.
69,"0.

TRIANGULATION, TOPOGRAPHY, AND HYDROGRAPHY OF FER-
DIDO BAY, FLORIDA AND ALABAMA, pp. 62-53,

TRIANGULATION, TOPOGRAPHY, AND HYDROGRAPHY OF THE
PACIFIC COAST. Reporton, p. 6C.

TRIANGULATION, TOPOGRAPHY, AND HYDROGBAPHY ON THE
WEST COAST OF FLORIDA, IN THE VICINITY OF CAPE ROMANO
AND T0 THE NORTHWARD, p. 50
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TRIANGULATION, TOPOGRAPHY, AND HYDROGRAPHY OF THE
UPPER BRANCHESOF ESCAMBIA AND EAST BAYS, PENSACOLA
BAY, FLORIDA, FOR THE USEOF THE GULF COAST NAVY YARD
SITE COMMISSION, pp. 81, 52,

TRIPP. Triaugulation station in Indiana, pp. 83, 84,
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REPORT.

The fiscal year 1890 has been marked by a steady and systematic development of the
operations of the Survey in both field and office, and by advances so notable in the closely allied
work of the Office of Weights and Measures as to constitute an epoch in metrology.

Field operations involving one or more of the classes of work Lere nammed: base measurement
and triangulation, the determination of latitudes, longitudes, and azimuths by astronomical
observations, the determinations of heights by geodetic leveling and by vertical angles, topo-
graphical surveys, maguetic observations and determinations of the force of gravity, were in
progress on the coasts or within the limits of twenty-eight States, two Territories, and in the
District of Columbia. Geodetic work, intended to furnish geographical positions or determinations
of heights in connection with State geological or topographical surveys, was carried on in the
States of Massachusetts, New Jersey, Tennessee, Arkansas, Wiscousin, and Minnesota.

Hydrographie surveys, including inshore and offshore soundings, and observations of tides
and currents, were prosecuted in the waters or off the coasts of seventeen States and one Territory. |
Investigations in physieal hydrography were continned; these included observations of shore
line chaunges due to tidal and wave action on the coast of Cape Cod; observations of tidal and
current movements and gaugings of discharge in Long Island Sound ; observations of sea-water
densities near the Delaware Break water, and observations of currents in the Gulf Stream.

Inciuded in the work afield and atloat were some special operations of which brief mention is
here made.

While the direct benetit to the country of an accurate survey of its coasts is quite obvious,
there are not unfrequently certain results of great value to the Government which are only
ineidentally brought out. The existence of a series of triangulation points carefully determined
in position on the coasts of Long Island and Block Island made it possible for the otficer command-
ing the Coast and Geodetic Survey steamer Blake to lay out a course of exactly the required
length for the trial trip of the new armored cruiser Philadelphia. The couditions under which in
June, 1890, this trial trip was made, were, it is well known, such as demaunded a 40-mile eourse
at sea with limits defined by range marks oun shore, and an error of any magnitude in the
determination of its length might have involved a loss of hundreds of thousauds of dollars to the
Government.

The measured sea-mile in the eastern passage, Narragansett Bay, laid out as a trial course
for naval vessels by the officer commanding the Blake in the summer of 1889, depends also for its
exact length between the limiting range marks upon the alveady existing triangulation.

Une of the aims of the Survey, kept steadily in view, is co-operation with other branches of the
Government service whenever such co-operation can be made available to secure results of value
to both services and at a less cost than if the operations were carried on separately.  An instance
of this, where a single steamer did the work of two, was the detail of an officer of the Survey early
in the suinmer of 1890 to prosecute investigations in physical bydrography in the waters of Long
Island Sound in co-operation with Professor Rathbuu of the Fish Commission, the commander of
the steamer Fish Hawk furnishing transportation and other facilities for the work. Later in the
season, the commander of the Coast and Geodetic Survey steamer Blake was instructed to co-operate
with Professor Libbey of the Fish Commission in making observations of temperatures, densities,
and currents to the south of Martha’s Vineyard.

Such co-operation has been found to be not unfruitful of valuable suggestions relating to
improvements in the methods and appliances of work.

H. Ex. 80—1 1
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A question having arisen between the States of Maryland and Virginia as to the interpretation
of the award of the arbitrators of 1877, respecting the location of a part of the boundary line
between those States, the subject was referred by their respective Governors to the Superintendent,
and upon their request e detailed an officer of the Survey, who made the necessary examinations
on the ground and sabmitted a final award.

3y direction of the Secretary of the Treasary, and at the request of the president of the Fish
and Game Commission of the State of Ohio, the Superintendent detailed an officer of the Survey
to establish the limits of certain fishing tracts within the jurisdiction of that State on the shores
of Liake Erie.

Advices have been received from the officers in charge of the parties of the Survey encamped
at or near the crossings of the one hundred and forty-first meridian with the Yukon and Poreupine
Rivers, Alaska, and engaged in making a preliminary determination of the boundary line between
Alaska and British Columbia and the Northwest Territory.

These advices, which are to June 15, 1890, for the party on the Yukon River, and to January
24, 1890, for the party on the Porcupine River, express the intentiou of those officers to remain at
their posts thronghout the winter of 1890-1891, in the hope of being able to report satisfactory
progress in their arduous duties. Almost incessant rain and fog in the autumn after their arrival,
and intense cold during the foliowing winter, the temperature frequently ranging from —30° to —59°
Fahr., greatly delayed field work.

Advantage was taken of the voyage of the U. 8. Eclipse Expedition to the west coast of
Africa to detail an officer of the Survey to accompany it for the purpose of making observations
of gravity and the magnetic elements at a number of stations where comparative observations of
this charaecter were greatly desired,

Mentiou more in detail of these special operations will be made later in this volume.

OFFICE OF WEIGHTS AND MEASURES.

In addition to the duties devolving npon the officer of the Survey appointed by the President
to represent the United States at the Ninth Conference of the International Geodetic Association
Leld in Paris in October last, instructions were given him to bring to Washington one of the two
sets of the Nationul Prototypes of the Metre and Kilogramme that had been allotted to the United
States. This set consisted of the National Metre Prototypes Nos. 12 and 27, and the National
Kilogramme Prototype No. 20. These standards were constructed under the direction of a com-
mittee appointed by the International Conference of Weights and Measures, and had been carefully
compared with the staudards selected to remain in Paris in charge of theé International Bureau of
Weights and Measures, and to serve as the international or fundamental prototypes.

The officer designated to couvey these valuable standards from Paris to Washington baving
delivered them to the Superintendent in November, 1889, arrangement was made under his diree-
tion for their being received and opened by the President of the United States. This was done at
the Executive Mansion on January 2,1890, in the presence of the Secretary of State, the Seeretary
of the Treasury, and the Superintendent of the Coast and Geodetie Survey and of Weights and
Measures, together with a nuthber of other gentlemen interested officially or personally in the
event. These prototypes are now in the custody of the Office of Weights and Measures.

It was but a few days later in the month that the International American Conference in ses-
sion at Washington approved the report of ity Commnittee on Weights and Measnres recommend-
ing the *adoption of the metrical decimal system” of weights and measuares to the nations there
represented who had not already signified their acceptance of it.

This very important action, considered in c¢onnection with the fact that the use of the metrie
aystem iu this country was legalized by act of the Congress in 1566, and that since that date it has
been adopted by the greater number of civilized and progressive nations, leads me to recommend
that steps should be taken by the Congress to insure its introduction in the customs service.

In April, 1890, at the instance of the Secretary of State and with the approval of the Secretary
of the ‘Lreasury, 1 deputed au officer of the Burvey to proceed to Paris and to convey to Washing-
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ton the second of the two sets of National Prototypes which had been allotted to the United States,
and deposited for safe keeping in the International Bureau of Weights and Measures. This ofticer.
whose official position was that of an Assistant in charge of the Office of Weights aud Measures,
was directed to visit also London and Berfiu, and to examine in these cities as well as in Paris the
provisions made by the British, Freneh, and German Governments for the safe keeping of their
standards. Other subjects for incidental inquiry were suggested for his attention. This duty was
in great part ecompleted before the ¢lose of the fiscal year,

Summing up briefly the progress of metrological reform in this country during the past fiscal
year, the leading events are—

(1) The publication carly in the year of the results of an investigation of the relation of the
vard to the metre, in which the sources of discrepancy in the values heretofore assigned were
examined, and the ratio establishied within very narrow limits;

(2) ‘The acquisition by the United States of metric standards of the highest accuracy, the relu-
tion of which to the International Standards is known

(3) The action of the International American Conference in recommending the adoption of the
metric system in the Three Americas; and

(4) Increased demands from all partg of the eountry for the comparison of weights and meas-
ures with the National Standards.

The reports of the officers of the Survey by whom the National Prototypes for the United
States were brought to Washington appear in Appendix No. 13 to this volume. This Appendix
includes also an historical aceount of UTnited States Standards of Weights and Measures, customary
and metric, with documents relating to the official opening and eertification of the National Pro-
totypes, and their depositin the Office of Weighis and Measures,

In Part T of this Report will be found general statements of progress in the Sarvey under the
heads of Field Work, Office Work, Hydrographic Discoveries and Deveiopments, and Bulletins,
followed by notices of the more important Appendices to the Report under the heading of
Special Scientific Work. An explanation of the estimates for the fiscal year 1892 and the state-
ments of these estimates in detail conelnde Part 1.

Part 11 refers briefly at the outset to the annunal reports of the Assistant in charge of Office
and Topography, of the Hydrographic Inspector, of the Disbnrsing Agent, and of the Assistant
in charge of the Office of Weights aud Measures. Abstracts from the reports of field ofticers and
from reports of special operations are then given, followed by summarized statements of progress
from the anuual reports just referred to, and from the reports of the Sub-offices at Philadelphia
and at San Franeisco.

The Appendices to the Report are contained in Part I1I. Appendix No, 1 shows in tabular
form and in a geographieal order the loealities of field work, the nature of the operations, and the
names of persons conducting them. Appendix No. 2 presents the statistics of field and office
work of the Survey during the year and a summary of these statistics to its close. The informa-
tion furnished by the Survey in respounse to requests, official and unoffieial, is shown in Appendix
No. 3. In Appendices Nos. 4 and 3, are given the annual reports of the Assistant in charge of
Office and Topography and of the Hydrographic Inspector, and in Nos. 6 and 7, those of the Dis-
bursing Agent and of the Assistant in charge of the Office of Weights and Measures. The Appen-
dices which follow eontain secientific papers of much value, relating to Terrestrial Magnetism,
Physical Hydrography, Weights and Measures, and to some Special Operations of the Survey.

In order that the progress of the field work of the Survey, both ashore and atloat, thronghout
the entire domain of the United States may be represented graphically, this report is accompa-
nied by two maps of general progress (Nos. 1 and 2) and by a map (Ne. 3) showing progress in
Alaska. These maps are brought up to the close of the tiscal year.



PART L

GENERAL STATEMENT OF PROGRESS.
I1--FIELD WORK.

ATLANTIC CoasT.—Field work during the fiseal year ended June 30, 1890, upon and off the
coasts and within the borders of the States of Maine, Massachusetts, Rhode Island, and Connec-
ticat, included the following operatious :

leconnoissance and triangulation continued over the St. Croix River and the Boundary
Lakes to a eonnection with the Northeastern Boundary Survey at its Initial Monument ; tertiary
triangulation of the Sehoodic Lukes at the head waters of St. Croix River; topographical surveys
on the St. Croix River with incidental hydrography from Vanceborough to the southward ; topo-
graphic aud hydrographic survey of the St. Croix River from Calais to Baring and above;
completion of unfinished topographical work on the coast of Maiue in the vieinity of Cobscook
Bay, and inspection of topographical surveys in that vicinity and to the eastward and northward ;
examination of ¢hanges for additions of topographical details to the shore lines of the Kennebec
River from Bath to Gardiner, Me. ; determinations of town boundaries in the State of Massachu-
setts continned ; continuation of physical surveys on the coast of Cape Cod; hydrographic resur-
veys in Nantucket Sound and vieinity ; eontinuation of the off shore hydrography south of Nan-
tucket and Martha’s Vineyard ; completion of the topographical resurvey of Wood’s Holl and
vieinity ; topographical resurvey of the Elizabeth Islands between Buzzard’s Bay and Vineyard
Sound, anpd of the Waepecket Islands, Buzzard’s Bay ; establishment of a naval trial course
(measured sea mile) in the eastern passage, Narragansett Bay; laying off a trial course for the
new naval war vessel Philadelphia, off the eoasts of Block Island and Long Island, and observa-
tions of tides, eurrents, and gaugings of discharge in Long Island Sound.

Upon and off the coasts and within the limits of the States of New York, New Jersey,
Pennsylvania, and Delaware, field operations included topographic and hydrographic surveys on
the south coast of Long Island; shore line examination for the determination of changes in and
additions to New York City Front; hydrographic survey of Wallabout Channel, New York
Harbor ; hydrographic examination of the approaches to Ellis Island, New York Harbor; tidal
observations coutinued with automatic tide-gauge at Sandy Hook, New Jersey; recovery and
marking ot a station of the primary triangulation in Pennsylvania; determination of the longitude
of Altoona, Pu., by exchanges of telegraphie signals with Washington, D. C., and observations
for latitude at Altoona; examinations for note of topographic changes on the coasts of New
York and New Jersey; continuation of geodetic operatious in the southwestern part of the State
of New Jersey; revision of the survey of the Philadelphia City Front; hydrographic resurveys
in the Delaware River in front of and below the city of Philadelphia, and observations of ice
movement aud water densities in Delaware River and Bay.

The following named operations were beguu, completed, or in progress within the District of
Columbia and the boundaries of the States of Maryland, Virginia, North and South Carolina, and
Georgia, or off the coasts of those States: Determinations of gravity at the Smithsonian
Institution, Washington, . (., and of the maguetie declination, dip, and intensity at the Coast
and Geodetic Sarvey Office station; centinnation of the detailed topographical survey of the
Distriet of Columbia; definition and determination of a portion of the boundary line between

4
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Maryland and Virginia; examination and loeation of a dangerous rock in the Potomae River;
hydrographic examinations for the Coast Pilot in Cliesapeake Bay and tributaries ; examination
for additions of topographical details te a ehart of Norfolk Harbor and vicinity ; examination and
development of a shoal in Chesapeake Bay near Wolf Trap Light House; determination of the
magnetic elements at a station in Lynchburgh, Va., connection of old and new triangnlations on
the coast of North Carolina from Beaufort to the westward; triangulation and topography in the
vieinity of Chavieston, 8. (.; establishment and maintenance of an auntomatie tidal station on
Tybee Island, Savannab River Entrance; surveys and examinations of oyster bed limits for the
State of Georgia, and hydrographie reconnoissance of the entranees to St. Simon’s Sound.

Upon or off the east and west coasts of Florida, in the approaches to those coasts, and upon
the eoasts or within the limits of the States of Alabama, Mississippd, Arkansas, Louisiana, and
Texas, the following operations were in progress or completed: Development of a shoal off Key
Biscayne, Florida; continnation of the investigation of the currents of the Gulf Stream;
hydrographic surveys in the Bay of Fiorida and on the west coast of Florida from Cape Romano
to Shark River; triangulation, topography, and hydrography of the west coast of Florida in the
vieinity of Cape Florida and to the northwand; triangulation and topography of the upper branches
of Escambia and East Bays, Pensacola Bayj triangulation, topography, and hydrography of
Perdido Bay, Florida and Alabama; reconnoissance and occupation of stations for the extension
of the primary triangulation from Atlanta to the Gulf of Mexico; oceupation of stations for the
determination of the magnetic elements in Alabama, Mississippi, Louisiana, and Arkansas; lines
of geodetie leveling run between London, Arkansas, and Fort Smith; hydrographic surveys on
the coast of Louisiana in the vicinity of Ship Shoal, Caillou Bay, and to the eastward;
reconnoissance and triangulation on the coast of Louisiana between Atchafalaya and Cote
Blanchie Bays; establishment of a self-registering magnetic apparatus at a station in San Antonio,
Tex., and determination of the magnetic elements at a number of other stations in that State.

Pacrric CoasT.—Field operations within the limits and on or off' the coasts of the States of
Calitornia, Oregon, and Washington, and of the Territory of Alaska, bave included the completion
of the topographic survey of the south coast of California, between San Diego and San Onofre; the
connection of the Los Angeles primary base line with the triangulation ; the completion of the mag-
netic record at the selfregistering magnetic station at Los Angeles, Cal.; hydrographic surveys
in the vicinity of Iiedras Blancas, Cal.; triangulation of the coast of Cualifornia in the vicinity
of Monterey; topographical survey of the coast of Califoruia in the vicinity of Point Sar; general
direction of land operations on the Pacific const, and preparations for the occupation of Mount
Conness; tidal record continued at the automatic tidal station atSausalito, Bay of San Franecisco;
resurveys aml examinations of soundings in Saisun Bay, in Karquines Strait, and the mouths of
the Sacramento and San Joaquin Rivers; completion of a hydrographic sarvey in the vicinity of
Crescent City, Cal. ; hydrographic survey of the coast of Oregon, from Mack’s Arch to Cape Blanco;
triangulation, topography, and hydrography of Coos Bay, Oregon ; hydrographic examination in
the vicinity of Cape Lookout, Oregon ; examination of Youug's Bay and River, Oregon, with
reference to the effect upon navigation of a proposed railroad bridge ; triangulation of the Columbia
River continued ; completion of the speeial survey made for the Commission organized toselect a
gite for a Navy-vard on the Pacific coast; topographical survey of the Skagit River and Delta,
State of Washington ; hydrographic surveys in Rosario Straits, inclading Thatcher and Obstruc-
tion Passes, Hale’s Passage, and Lummi Bay, in Semi-ah-moo Bay and Drayton Harbor, along the
edst side of the Gulf of Georgia, and in Skagit Bay; extension of the triangulation of Rosario
Strait into Lopez and East Sounds and throngh Upright Passage to its connection with San Juan
Channel ; topographical sarveys on Orcas, Lopez, Blakely, Decatur and other islands in Washing-
ton Sound ; continuation of the survey of the coast of southeastern Alaska in Irederick Sound and
vicinity, and alse in Lyon Canal and the neighboring waters; tidal record continued at the auto-
matic tidal station at St. Paul, Kadiak Island, Alaska, and occupation of stations near the junction
of the one hundred and forty-first meridian with the Yukon and Poreupine Rivers, in eonnection
with a preliminary survey of the boundary line between Alaska and British Columbia.

INTERIOR STATES.—Field work in the States between the Atlantic and Pacific coasts included
the following operations : Continnation ef the primary triangulation near the thirty-ninth parallel
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to the westward from stations in Ohio, Kentucky, and Indiana; establishment of a meridian line at
Toledo, Ohio; extension to the eastward in Indiana of the primary triangulation to connect with
that advancing westward ; re-oceupation of stations to complete the connection of the triangulation
of Tennessee with the primary triangulation in northern Georgia, and reconnoissance and signal
bailding for the extension of the triangulation in eastern Teunnessee; occupation of stations in
Tennessee for the determinations of the magnetic elements; extension of lines of geodetic leveling
from Greenfield, Tenn., to Okolona, Miss.; occupation of stations in continuation of the triang-
ulation of the State of Wisconsin; extension of the triangulation of the State of Minnesota from the
Sneiling Avenue Base; establishment of & meridian line at Huron, in the State of South Dakota;
occupation of stations for extending the transcontinental triangulation near the thirty-ninth
parallel to the westward in Kausas; stations occupied in continnation of the primary triangulation
near the thirty-ninth parallel in western and central Utab ; observations for latitude and the mag-
netic elements, and determinations of longitnde by exchanges of telegraphiec signals at stations in
Nevada and Utah, and ocenpation of statious at Salt Lake City, Utah Territory, and at Helena,
State of Moutana, for longitude determinations. .

NPECIAL OPERATIONS during the year have been referred to in the preliminary statement,
and will be mentioned more in detail towards the close of Part I of this voluame.

II.--OFFICE WORK.

Demands upon the Survey for its charts and other publications have increascd so largely
daring the past year as to tax to the utmost the capacity of the Office to supply them. So great
was the demand for charts that the Office presses were found unegual to meet it fully, and this
fact empbasizes the recommendation made by the Assistant in charge of Office and Topography in
his annual report (Appendix No. 4) that both the plant and the personnel of the Engraving and
Printing Division should be increased, and additional room be provided for their accommodation.
Anp item for the cost of this increase was ineladed by the Superintendent in his estimates for the
fiscal year 1891 (Report for 1889), and is again made.in his estimates for the fiseal year 1892, pages
10 and 15 of this volume.

Sixty-three thousand one hundred and fifty-one copies of charts were issued during the year,
an increase of nearly 14,000 copies over the number issued in the fiscal year 1889, and of upwards
of 20,000 over the issue of 1858, In the tiscal year 1885, 28,905 copies of charts were issued; the
inerease in distribation since that year has been, therefore, 118 per cent. There were sent to chart
agents for sale 32,335 copies of charts.  On June 30, 1890, the total number of these agencies was
79; on the Atlantic and Gulf coasts 63, and on the Pacific coast 16,

For the use of Congress 3,266 copies of charts were supplied, and to the Executive Depart-
ments 21,941 copies, inclading 3,048 copies for the use of the Survey. For foreign governments
1,120 copies were required,

There were received in the Chart room for issue during the year 28 new charts. Seven of these
were from engraved plates, and 21 from photolithographs of drawings or tracings. The manuseript
of a new Catalogue of Charts was prepared and sent to the printer.

Special mention is made of the publication and issue of Notices to Mariners and Bulletins under
beadings immediately following.

Tide Tables predicting for the calendar year 1891 the times and heights of every high and low
water during that year at the principal ports on the Atlantic and Puacifie coasts of the United
States were published in May and June, 1890. These tables furnish also constants for obtaining
the times and heights of the tide at 661 additional ports or anchorages on the Atlantic coast, and
at 218 additional ports or anchorages on the Pacific. Within the last two years tidal data have
been included for a number of stations on the coasts of British America and Lower California.

Among the publieations received from the printer during the year were the Annuaal Report of
the Superintendent for the fisecal year 1887; tables for converting ceastomary and . metric weights
and measures, and extra editions of from 100 to 700 copies of ten of the Appendices to the Report
for 1887. These are published to meet special requests for results of the work or descriptions of
its instruments, methods, and processes, and are supplied without cost to those who apply for them.
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It was but a little after the close of the fiseal year that there were received from the printer
advance copies of the fourth edition of the Coast Pilot of California, Oregon, and Washington, a
guarto volume of about 700 pages, illustrated by 165 plates of views of the Pacitic coast.

The annual report of the Hydrographic Inspector (Appendix No. 3) gives full details respecting
the progress of office work, as well as of field work, under his immediate charge.

IIIL-HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS.

The great valne of the Notices to Mariners, issued monthly by the Survey, and oftener if occasion
should require it, is shown by the fact that to supply the demand for them, 137,900 copies were
printed of the fourteen notices issued during the year. During the previous year 50,000 copies
were printed. Distribution was made of about 95 per cent. of the whole edition, amounting
during the year to upwards of 10,000 copies for each mouth, excepting in August, 1889, and
January, 1890, when the publication of an extra number fncreased (he distribation in those months
to 15,000 copies. All of the chart agencies of the Survey, all United States Custom-Houses, the
Braneh Hydrographic Offices of the Navy Department in the principal seaboard cities, foreign
Hydrographic Offices and .United States Counsulates iu foreign ports are supplied with eopies of
the Notices.

In the regular monthly issue is given a list of important eorrections made on the charts, lists
of new charts and new editions published, and of charts the issue of which has been suspended.
Also lists of new publications of the Survey.

The following is an abstract of contents and dates of issue of the Notices for the fiscal year:

No.117 (July 31,1889). Chart corrections during the month of July, 1830. New charts. New
publications, General note.

No. 118 (Augnst 15, 1889). Information concerning Coast and Geodetic Survey Charts. Lists
of eatalogue numbers of charts forming complete sets for limits named on the Atlantic and
Pacific eoasts. Directions for using the eharts. Note in regard to chart corrections. General
note. List of sale agencies for Charts, Coast Pilots, and Time Tables, ete.

No.119 (Aungust 31, 1839). Chart corrections daring the month of August, 1859. New charts.
New publications. General note. '

No. 120 (September 30, 1889). Chart corrections during the month of September, 1839,
Charts condemued, old editions. New charts. New publications, General note,

No. 121 (October 31, 1889). Chart corrections during the month of October, 1889. Charts
superseded, and old editions condemned. New charts. New puablications. (ieneral note.

No. 122 (November 30, 1889). Chart corrections during the month of November, 1889.
Charts suspended, condemned, and new charts. New publications. Note as to Alaska Current
Floats. General note. Circular showing how to send information respecting data on charts, etc.,
to the Superintendent.

No. 123 (December 31, 1839). . Chart corrections during the month of Deccemiber, 1889, Winter
buoyage. Charts condemned and charts suspended. New echarts, New publications. General
note. Index to notices published during 1889. List of sale agencies, and circular regarding
commaunications.

Supplementary Notice. Index to chart corrections, January 1 to December 31, 1889,

No. 124 (January 31, 1890). Chart corrections during the month of January, 1890, New
charts. Obart condemned. List of subagencies. Circular regarding communications.

No. 125 (February 28, 1890). Ohart corrections during the month. New chart. Condemned
charts. New publications. Cirenlar as to communications.

No. 126 (March 31, 1890). Chart corrections during the montk. New chart. New editions
Canceled chart. New publications. General note. Cireular as to communications,

Neo. 127 (April 30, 1890). Chart corrections during the month. General note. Circalar as to
communications.

No. 128 (May 31,1890). Chart corrections daring the month. New charts. Canceled chart.
New publication. General note. Cireular regarding communications.
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No. 129 (June 30, 1890). Chart corrections during the month. New editions of charts.
Canceled charts. New publications. General note. List of sale agenecies. Circular as to
communieations.

IV.——BULLETINS.

In the number ot Bulletins published daring the year, and in the number of copies printed
for distribution, there was an increasc over the previous year quite noticeable, though less marked
than for the charts and Notices to Mariners. The number issued was 10, and the whole number
printed was 39,373,

These papers, the publication of which gives early annouuncement of results reached in the
progress of the Burvey, deemed of interest to astronomers or surveyors, navigators or scientists,
are supplied without charge to applicants. Their titles, anthors, dates of approval for publica-
tion, and dates of issue, are as follows:

When ap-
Title. ;. proved for
! publication.

|
{ Daze of pub-
lication.

On the Lctation of the Yard to the Metre. By € HL Tittmann, Assistant ... o0 Lo iiimanian. s 5 July 8, 1888

No. w
No. 18, Report on the Sounda and Batnaries of North Carolina with reference to Oyaier Cn]mre. By Francis | ;

Winslow, Hegtonant UL 8. Navy, and Aasistant. ... P e e . _ fan. 30,1889 . Aug. 26,1889
No. 11. Determinations of Latitide and Gravity for the Hawaiian Government. By Erasmus D. Preston, As- | 1

B S N | Apr. 23,1388 | Sept. 21,1889
No.12. A Syphon ]id!‘"!ll"l‘ for the Opren Seacoast, By Heory Lo Marindin, Assistant Mar. 30,1888 Aug. 19,1889
No.13. Telegraphiv Determination of the Levzitnde of Mount Hanilton, California. ... ... [ t odo ..., ; [ (R

Field work by C. I Sinelaie, Assistant, and R AL Mare, Bubassistant.  Report by Charles A, Schott, |
ASSIStaDt ..o e U "Oect. 7,188% | Dec. 9, 1880

No. 14. Approximate Timesof Caininations and Elopgations, aud of the Azimuths at Elougation of Polaris, for * ;
the Years between 1880 amd 1910, Prepared tor pnblication by (Jharles A. Sehoth, Aasistant . ... ... : Feb. 18, 1890
Ne. 15. Veritication of Weights and Measures.  Prepared for publication by O, H. Tittmann, Assistant ... Mar. 1,1890
No. 16. Description of two new transit instruments for Longitude work., By Edwin Smith, Assistant . _...._... 9 . Mar. 17,1890
No.17. The Relation between the Meiric Standards of Length of the U, 8, Coast and Geodetic Survey and the § i
T. 8. Lake Sarvey. A report by C. A. Schott and O, H. Tittmann, Assistants.. ... .. | Qot. 11,1889 | Mar, 18, 1890
Neo. 18. Table for the Reduction of Hydrometer Ohservations of Salt Water Densities. Prepared for publi
by O. H. Tittmann, Agsistant. ..o oiiin i i iniinaienns [N e mrance e ... Feb, 18,1880 @ June 25, 1890
i ;

V.—SPECIAL SCIENTIFIC WORK.
RESULTS OF MAGNETIC OBSERVATIONS AT LOS ANGELES, CALIFORNIA,

In Appendices Nos. 8 and 9 to this volume, Assistant Charles A. Schott presents a
discussion aud report of the results of the magnetic observations, both abselute and differential,
made at the Magnetic Observatory at Los Angeles, California, between the years 1882 and 1889.
Part1of the report relates to the results of the absolute measures for the magnetic declination, dip,
and intensity, and appears as Appendix No. 3. In Part 1I (Appendix No. 9) the differential
measures of the declination are discussed ; those of the inclination (or dip) and intensity will he
the subject of subsequent papers.

The officers in charge of the Observatory during the period referred ro were Marcus Baker
Acting Assistant; Carlisle Terry, jr., Sab-assistant, and R. E. Halter, Assistant.

It was in conformity with the general plan of magnetic observation and research prosecuted
by the Survey and in co operation with the work of the International Polar Commission that an
observatory for obtaining during a certain term of years a continuous registration of the changes
of magnetic force was established at Los Angeles. This continuouns registration was maintained
without gerious iuterruption from October 1, 1882, to October 1, 1889, by means of the Adie
magnetographs, the changes of magnetic foree bemg recorded phomﬂmplumlly A period of
nearly two-thirds of a san- spot eyele was thus eovered, including the time of minimam sun-spot
activity, which is supposed to have occurred early in the year 1889,
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Supplementary to the differential measures were the absolute magnetic measures which were
made monthly on three days about the middle of each month, and were intended to furnish the
means of expressing the results of the differential measures in terms of absolute units. Examples
of the forms of record and computation and full abstracts of the results of the determination
of the absolute values of each element of the magnetic force are given in Mr. Schott’s report,
Part 1.

in order to aftord & means of verifying the results dedneed in Part Il of his report, and to
give data for testing any hypothesis, method, or investigation other than that which he has adopted,
Mr. Schott has accompanied this paper with the hourly record of the anifilar magnetometer during
the seven years, 1882 to 1889, as read from the photographie traces. For the first year, October,
1882, to October, 1383, the period of this record coincides with the period of International Polar
Research, and shonld therefore be regarded as an extra-polar contribution thereto.

ON A SHORT ROUGH METIHOD OF DEDUCING PROBABLE ERROR.

In a paper which appears as Appendix No. 13 to this volume, Mr. Charles H. Kummell, of the
Computing Division, develops a short method of deducing the probable error of an observation
from a series of residuals. The rigorous method, especially where there are a great number of
observations, demands, he thinks, far too much work in proportion to the value of the quantity,
and by limiting the process to a few values from the largest residuals, which should be correctly
combined for a final value, he shows that results are reached differing but very little from those
of the longer method.

Mr. Kummelil shows also that a fair value of the probable error can be obtained by one form
of using his method which does not require a knowledge of the residnals.

ON THE USE OF OBSERVATIONS OF CURRENTS FOR PREDICTION PURPOSES.

In Appendix No. 14 Mr. Jolin T. Hayford, of the Tidal Division, Coast and Geodetic Survey
Office, presents the results of a preliminary investigation of a method of predicting currents based
upon a reference of their times of occurrence to the predicted times of high and low water instead
of to the times of moon’s transit as hitherto in general use. Material for the discussion was derived
from the observations of currents which have accuamulated in the archives of the Survey during
the past 45 years. It is thonght that the systematic prediction of currents will be greatly aided
by the general adoption of this method, especially if it should be found practicable to obtain long
series of observations at or in the vicinity of the leading seaports of the United States.

GULF STREAM EXPLORATIONS. METHODS OF THE INVESTIGATION AND RESULTS OF THE
RESEARCH.

In an elaborate report, which is published as Appendix No. 10 to this volume, Lieut. J. 1%
Pillsbary, U. 8. N., Assistant Coast and Geodetic Survey, presents a detailed account of the
methods adopted and the apparatus which he devised for the explorations of the Gulf Stream
carried on by him while in command of the steamer Blake for several years past. He prefaces this
account with an historieal resumé of previous explorations, and tollows it with a statement of the
conclusions which be has drawn from his observations. The report is fally illustrated.
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EXPLANATION OF ESTIMATES.

The estimates submitted to the Secretary of the Treasary for the fiscal year ending June 30,
1892, were accompauicd by the following statement:

U. 8. Coast AND GEODETIC SURVEY OFFICE,
Washington, D. C., September 30, 1890,

Str: I have the honor to submit herewith estimates ot the appropriations required for the
Coast and Geodetic Survey for the fiscal year ending June 30, 1802,

The itcms under the head of ¢ Party expenses” differ in some particulars from those
enumerated in the act making appropriations for the year ending June 30, 1801, completed work
being omitted, of course, and new localities designated. In some cases paragraphs hitherto
separated have been consolidated, for the parpose of greater economy in the expenditure of the
sums appropriated. The total suw estimated for *““Party expenses” difters but little, however,
from that appropriated for the present fiscal year. The amounts estimated for under the
heads “Pay of Field Officers” and ¢ Pay of Office Foree” are identical with those provided in the
act appropriating for the fiscal year ending June 30, 1891. Under the head of ‘“Office Expenses”
the amount estimated in the second paragraph is greater than the current appropriation by $4,500.
It is-this item which furnishes all supplies of copper-plate, chart paper, photolithographing, and
all extra engraving, printing from stone, etc., and the appropriations for several years have been
entirely inadequate, requiring large deficiency appropriations each year. While the output of
charts has greatly increased during the past few years, the amount regularly appropriated under
this item has not grown with the demand, but it is believed that the amount now asked for will,
by careful expenditure, enable us to escape a deficiency,

The grand total of the regnlar estimates is sensibly the same as that of the current
appropriation. A special estimate is submitted, however, for providing the additional faeilities
for chart printing which are now so imperatively demanded. During the year 1886 the number
of charts issued was about 28,000; during the present year it will reach nearly 70,000. In this
time there has been no increase in our facilities for chart printing, so that even with the most
strenuous efforts we are now entirely unable to meet the demands made upon us. On June 30
there were on file orders for over a thousand charts of seventy different kinds, which could not be
filled owing to our inadequate printing facilities., The demaund for charts is constantly growing.
The number supplied to sale agents has increased more than 100 per cent. during the past 5 years.
The great increase in the demand for onr publications is also shown in the increase of the number
of notices to mariners from less than 7,000 to abont 138,000 within the last b years, and this goes
to show that the demand for charts is likely to increase considerably within the next few years.
The appropriation of the comparatively small sum of 15,000 asked for to enlarge our capacity in
that direction can hardly be delayed louger. With the relief which this will afford we shall
doubtless be able to meet the demand for several years to come,

In addition to the estimates of expenditures on account of the Coast and Geodetic Survey, I
transmit algo an estimate for the expenses of the Office of Construction of Standard Weights and
Measures for the fiscal year ending June 30, 1842, The items of this estimate are the same as
those appropriated for the current fiscal year, with the exception of that providing for the expenses
of the attendance of the American member of the Intertational Committee on Weights and
Measures at the general conference provided for in the convention signed May 20, 1875, which
was estimated for but not included in the act for the present fiscal year, and of the item for
salary of one messenger at $720 per annum, whose services are urgently needed.

Respectfully, yours,
T. C. MENDENHALL,
Superintendent Coust aund Geodetic Survey
and of Weights and Measures.
The SECRETARY OF THE TREASURY. '



UNITED STATES COAST AND GLODETIC SURVEY, 11
ESTIMATES.

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, inclading the survey
of rivers to the head of tide water or ship navigation; deep sea soundings, temperature aund cur-
rent observations along the coasts and throughout the Gulf Stream and Japan Stream tlowing
off the said coasts; tidal observations; the necessarv resurveys; the 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 ineluding compensation not otherwise appropriated
for of persons employed on the field work, in conformity with the regulations for the government
of the Coast and Geodetic Survey adopted by the Secretary of the Treasury; for speeial exami-
nations 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 daty at a rate to be fixed by the Secretary of the Treasury, not exceed-
ing $2.50 per day each; outfit, equipment, and care of vessels used in the Survey, and also the
repairs and maintenance of the complement of vessels, to be expended in aceordance with the
regulations 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 Treasury may direect:

ParTY ExPENSuS, COAST AND GEODETIC SURVEY:
For triangulation, topography, and hydrography of the coast of Maine and to the
International boundary monument, aund including the Keunebec River to
Augusta ... .. ..o il e e e e m e $3, 000
For triangulation, topography, and hydrography in the viciuity of the east end of
Long Island, Nantucket shoals and approaches, and including Vineyard Sound,
the coast of Massachusetts, and the Connecticut River to Hartford, Conn., and
the Hudson River to Troy, N. Y., and to continue to date corrections of former

surveys of the Delaware River from the vicinity of Philadelphia to Trenton .. 15, 000
To continue the primary triangulation from the vicinity of Montgomery toward
Mobile ..o e e e 3, 500

For triangulation, topography, and hydrography of unfinished portions of the Gulf
coast, including Lake Pontehartrain and the resurvey of Mobile Bay en-

7 52 1T 15, 0600
To make offshore soundings along the Atlantic coast and curreut and tempera-

ture observations in the Gulf Stream ... ... ... .. ... ... . ... 8, 000
For continuing the topographic survey of the coast of California, including neces-

sary triangulation and astronomical work in conunection therewith....... ... .. 5, 000
For continning the trinngulation west of the 110th meridian and connecting the

same with the transcontinental are . ...... . ... ... .c.0 ool 10, 000

For continuing the survey of the coasts of Oregon and Washington, including off-

shore hydrography, and to continue the survey of the Columbia River from the

mouth of the Willamette towards the Cascades, triangnlation, topography, and

By Arography .. o e e 25, 000
For continning explorations in the waters of Alaska and making hydrographic

surveys in the same, and for the establishment of astronomical, longitude, and

magnetic stations between Sitka aud the southern end of the Territory....... 10, 000
For continning the researches in physical hydrography relating to harbors and

bars, including computations and plottings........... .. ...l 8, 000
For examination into reported dangers on the Eastern, Gulf, and Pacific coasts.... 500

For continning magnetic observations on the Atlantie, Gulf, and Pacific coasts, and
at the San Antonio Magnetic Observatory ..........cvviiiniinneaiaeonnsns 2, 500
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Par1ty EXPENSES, CoAsST AND GRODETIC SURVEY—Continued.
For continuing the line of exact levels westward from the vicinity of Jefferson
City, Mo.; eastward from the vicinity of Memphis, Tenn.; westward from Old
Point Comfort, Va.; and eastward from San Francisco, Cal...... .. ......... £5, 000
For continuing tidal observations on the Atlantic, Gulf, and Pacitic coasts ...... 5, 000
To eontinue gravity experiments, at a cost not exceeding %500 per station, except
for special investigations and experiments authorized by the Superintendent

at one or miore SLATIONS .. .. ... iii L e, 2, 500
For furnishing points for State surveys, to be applied as far as practicable in

States where points have not been furnished ... ... . ... o ..ol 10, 000
For determinations of geographical positions (longitude parties)................. .3, 000

For continuing the transcontinental geodetic work on the line between the Atlantie
and Pacific Oceans, including a primary base in the vicinity of Salt Lake and

‘ check bases in Ohio and Indiana .. ... . ... ... ... ... . ...l 22, 000
To continue the compilation of the Coast Pilot, and to make special hydrographie
examinations for the same ... . ... . ... ... . Ll 4, 500

For traveling expenses of officers and men of the Navy on duty, and for any special

surveys that may be required by the Light-House Board or other proper

authority, and contingent expenses incident thereto ..... ...... ... ... ... . 3, 500
Tor objects not hereinbefore named that way be deemed urgent, including the

actual necessary expenses of officers of the ficld force temporarily ordered to

the Office at Washington for consultation with the Superintendent, to be paid

as directed by the Superintendent in accordanee with the Treasury regulations 7,000
For contribution to the International Geodetic Association for the Measurement of

the Earth, or so much thereof as may be necessary, $450, 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 conference of said

association, or so much thereof as may be necessary, $550: Provided, That

such contribution and expenses of attendance shall be payable out of the item

“ for ohjects not hereinbefore named.”

And 20 per centum of the foregoing amounts shall be available
interchangeably for expenditure on the objects named.

Total party expenses. ............... e O 168, 000

Alaska Boundary Survey.—For expenses of carrying on a preliminary sarvey of
the froutier line between Alaska and British Columbia and the Northwest
Territory, in accordance with plans or projects approved by the Secretary
of State, including expenses of drawing and publication of map or maps
$10,000, said sum to continue available for expenditure until the same is

exhausted ... il i i, 10, 000
Repairs and maintenance of vessels.—For repairs and maintenance of the complement
of vessels used in the Coast and Geodetic SUrvey. .ouveseeeeeernrenennae.nn- 25, 000
Pay oF F1ELD OFFICERS:
For Superintendent ... .. ... .. e 6,000
For two assistants, at $4,000 each . ... ... e et 8, 000
Foromne assistant. . ... . .. .. . .. .. ... ... e e ammme e 3, 600
Foroneassistant...... . .. ... ... . . .. ... eieesaea e aan feiaesmem i 3, 200
For four assistants, at £3,000 each . .. ... e eieebeseme s sa e vaaas an 12, 000
For two assistants, at $2,500 each . ... _. ... e e eessee st 5, 600
For two assistants, at $2,600 each . ... ... ... .. _..... e 5,200
For six assistants, at 82,400 each.. ... . ... 14, 400
) 3 ST ;s 2 D0
For four assistants, at 82,200 each. ... ... .. 8, 800

e vemereiieeineeiaee. 14,000
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Pay or Fi1ELD OrFicERs—Continued.

For nine assistants, ab $1,800 €aChl - . . cov i iciiet iiriar e iaetace e, £16, 200
For six assistants, at $1,600 each........ ... .o o oLiililil il Ll 9, 600
For five subassistants, at $1,400each. . ... .. .. . ... .. ... il 7,000
Tor two subassistants, at $1,200each . ... ... ... L L Ll 2, 400
For aids temporarily employed, at a salary not greater than $900 per annum cach 3, 600

Total pay of field officers . ... .cc o vieenrvenceancenaeeccccsacannes ceaenan 119, 600

PAy or OrFIcE FORCE:

For one disbursing agent. ......ocoiviiianenniiaaan.. Ceacasieaseas earasenaaan 2,200
For onc general officeassistant..... .. ... .. .. ... .. 00 cieliieeiiial ool 2, 200
For one chief of division of library and archives ........ e . 1,800
For one clerk to the Superintendent._ .. ... .. ... .. ... .. i il 1, 200
For one clerk to the assistant in charge of the office and topography.............. 1, 000
For clerical force, namely :
For two, at $1,650 each ... ... .oovvi il i ima e 3,300
For three, at $1,400 each. .. .. e e e e e e iaiiaeeeas o 4, 200
For five,at 1,200 each. ... . ... . iiimii i e e 6, 000
For two, at $1,000 @aCh. . .. ... ei v e oo e e 2, 600

For chart correctors, buoy colorists, stenographers, writers, typewriters, and copy-
ists, namely :

For two, at 81,200 each. . ... ... i 2, 400
For three, at $900 each........ ... ... ... . ... et eeeer e eiaia e 2,700
Forome ............ U 500
Forten, at $720 each ... .. .. ... ... it e an 7,200
Forome .. . . e iieivecreecne ceeenens 600
I"or topographie and hydrographic draughtsmen, namely :
0 ol 4t 2, 400
) £ 2, 200
For two, at 82,000 each. . ... ... .. . e 4,000
For three, at $1,800each... . ... .. ... i i e 5,400
For two, at $1,400 each ..o ... ... ...l e 2, 800
For two, at $1,200 each. .. .. ... .. .o 2,400
For two, at $1,000 @ach. .o ..ot e e i e e 2,000
Forthree, at 8900 each ... .. ... i e ieeeaaa. ... 2,700
For astronomical, geodetie, tidal, and miscellaneons computers, namely :
For three,at 82,000 each._ .. .. ... ..l L. Ll i........ 6, 000
For two, at $1,600each . ... ... e e 3, 200
For two, at 81,400 each. ... ... ... L i 2,800
For three,at $1,200 each........... ... .. ... ... e e 3, 600
For two, at 81,000 €a0h. ... . .o it it it e it aaaae s 2, 000
For copper plate engravers, namely :
For three, at $2,000 each ... ... ... ... i it e 6, 004
For three,at $1,800each. ... .. . ... ... ... L.l 5, 400
For two, at 81,600 each.. ... ... . .. . i e e 3, 200
FOT One. ... it 1,200
FIOT OD@. . e vt e ee e e et et e e e e e e e e e 1, 600
For additional engravers, at not to exced $900 per annum each ... ... ... 4,000

For electrotypers, photographers, plate-printers and their lhelpers, instrument-
makers, carpenters, engineer, janitor, and other skilled laborers, namely :
For two, at 81,800 each ... ... .. ... e 3,600
For two, at $1.600 each. ... oo oo e 3, 200
For two, including a jauitor, at $1,200 cach «vovev i vi ciiiiiiiiiiiiiiiaie 2,400
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PAY oF OFFICE YorcorE—Continued.

For eight,at $1,000 each. .. ... i i e e $8, 000
For two, at 8900 each ... .. ot et 1, 800
For four, at 700 eachi .. ... L i eiaiaaaaa 2, 800

For watchmen, firemen, messengers and laborers, packers and folders, and miscel-
laneous work, namely :

i For three, at 880 each . .. ... . ... L0 L iaiiiaeiaaa 2, 640
TForsix, at 8820 each ... . iiiiiiiaaeen- 4,920

For three, at $640 each ... L il 1, 920

For four, at 8630 each . ... ... .. .. e et e ar e 2,520

For four, at 8350 each. ... .. . . i e e, 2,200

For two, at $365 each . .............. e aeease e eete e m et ataaaaaaaan 730
Total pay of affice fOTC@. . .. .. oot e 136, 630

PUBLISHING OBSERVATIONS :
For the discussion and publication of observations......... e 1,000
OFFICE 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 suUbSCHIpHONS . ..o i i i 9, 000
For copper plates, chart paper, printer’s ink, copper, zine, and chemicals for electro-
typing and photographing; engraving, printing, photographing, and electro-
typing supplies; for extra engraving and drawing; and for photolithographing
charts and printing from stone and copper for immediate nse ... .. o eeieaaan 20, 000
For stationary 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 .. ... ... . . i e 6, 000
For miscellaneous expenses, contingencies of all kinds, office furniture, repairs, ’
and extra labor, aud for traveling expenses of assistants and others employed
in the oftice, sent on special duty in the service of the office................. 4, 500
And 10 per centum of the foregoing amounts for office expenses shall be
available interchangeably for expenditures on the objects named.

SED—,

Total general expenses of office....... .. .. i il 39, 500

RENT oF OFFICE BUILDINGS:
For rent of buildings for offices, work rooms, and workshops in Washington .. ... 10, 500
For rent of fireproof building No. 203 New Jersey avenue, including room for
standard weights and measures; for the safe-keeping and preservation of the -
original astronomieal, magnetic, hydrographic, and other records, of the original
topographical and hydrographic maps and charts, oi insfruments, engraved
plates, and othex valuable property of the Coast and Geodetic Survey........ 6, 000

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 daty 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; nor shall there hereafter be made any allowance for subsistence
to officers of the Navy attached to the Coast and Geodetic Survey, except
that when officers are detached to do work away from their vessels under
circumstances involving them in extra expenditures, the Superintendent
may allow to apy such officer subsistence at a rate not exceeding one dollar
per day for the period actually covered by such daty away from such vessel.
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PRINTING AND BINDING, UoAST AND GEODETIC SURVEY :
Tor printing and lithographing, photolithographing, photo-engraving, and all
forms of illustration done by the Public Printer, on requisition by the Treasury
Department, for the Coast and Geodetie Survey, numely :
Tide tables, Coast P’ilots, Appendices to the Superintendent’s annual reports,
published separately; notices to mariners, circulars, blank books, blank forms,
and miscellanecus printing, including the cost of all binding and covering;
the necessary stoek aid materials an” binding for the library and archives. .. %0, 935
Nor1e.—No engraving is <one by the Public Printer for the Coast and
Geodetic Survey.
Total Coast and Geodetic Survey, exclusive of printing and binding, for the
fiscal year 1892. .. ... ... it v heaieeas e 516,230
SPECIAL ESTIMATE :
Additional facilities for chart printing.—To provide additional facilities for ehart
printing rendered necessary by the greatly increased demaund for charts:
For increasing plant, including two new presses, gas engines, with necessary shaft.

ing, belting, ete............... e neee e 7,400
For increased force: L
Two copper-plate printers, at $1,000 per annum each..... Cheeeesanii e, 2,000
Three copper-plate printers’ helpers, at $700 per annumeach................ ' 2,100
One bookkeeperand elerk .......... ................o.. S e 1,000
Two messengers, at $700 per annum each. ... ... ... ... oo il 1, 400
For rental of the whole of the brick building in rear of the * Butler Buildings”. . 1, 200
Total .. ...... cceiiei S R T TR 15, 100

OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES:

Salaries, Office of Standard Weights and Measures.—For construction and verification
of standard weights and measures, including metric standards, for the custom-
houses, other offices of the United States, and for the several States; and
mural standards of length in Washington, District of Columbia:

One adjuster, at $1,500; one mechanician, at 81,250; one watchman and one

messenger, at $720 perannumy inall. . ..o oo Lo Ll 4,190
Contingent expenses, Office of Standard Weights and Measures.—For purchase of
materials and apparatus, and incidental expenses ... ... ... ool .L. 1, 000

Provided, That such necessary repairs and adjustments shall be made to

the standards furnished to the several States as may be requested by the

Governors thereof, and also to standard weights and measures that have

been, or may hereafter be, supplied to United States Custom-houses aud

other offices of the United States, under act of Congress, when requested by

the Secretary of the Treasury.

For expenses of the attendance of the American member of the International

Committee on Weights and Measures at the general conference provided for

in the convention signed May 20, 1875, the sum of $600, or so much thereof as
INAY DE DECOBSALY «ceevr crannsnrracasanscsoentasorsansonassnsnonsssonnssnns 600



PART 11.

Included in this part of the Report are abstraets of reports from chiefs of field parties, and
from reports of special operations; summarized statements from the annual reports of the Assistant
in charge of Office and Topography, the Hydrographic Inspector, the Disbursing Agent, and the
Assistant in eharge of the Office of Weights and Measures, and abstracts of annual reports from
the Saboffices at Philadelphia and San Francisco.

The annual report of the Assistant in charge of Office and Topography, Mr. B. A. Colonna,
appears in Appendix No. 4 (Part TII); the annual report of the Hydrographic Inspector, Com-
mander C. M. Thomas, U. 3. N,, in Appendix No. 5; the annual report of the Disbursing Agent,
Mr. John W, Parsons, in Appendix No. 6, and the annual report of the Assistant in charge of the
Oftice of Weights and Measures, Mr. O. H. Tittmann, in Appendix No. 7.

The statement in tabular form of the field operations of the Survey whieh is given in Appendix
No. 1 shows the distribation of the field parties in a geographical order proceeding from Maine to
Texas oun the Atlantic coast, from Sau Diego to the Strait of Fuca on the Pacific,and from cast to
west in the interior. This order is followed in the arrangement of the abstracts of reports from
chiefs of field parties.

Statistics of field and office work to the close of the fiseal year are given in Appeundix No. 2,
and lists of information furnished in reply to requests, official or personal, in Appendix No. 3.

SECTION 1.

MAINE, NEW HAMPSHIRE, VERMONT, MASSACHUSETTS, AND RHODE ISLAND, INCLUDING COAST AND
SEAPORTS, BAYS AND RIVERS. (SkeTcHEs Nos. 1,4,19, anp 20.)

Continuation of reconnaissance and triangulation over the St. Croix River and the Boundary
Lakes to a connection with the Northeastern Boundary Swrvey at its Imitial Monument.—The con-
nection of the primary triangulation near the Bay of Fundy with the Initial Monument of the
Northeastern Boundary Survey at the source of the St. Croix River was accomplished by Assistant
C. H. Boyd dnring the summer and autumn of 1889.

Having organized his party under instructions dated towards the end of June, Mr. Boyd took
up the triangualation about the 11th of July from the limits of his work of the preceding season
near the south end of Grand Schoodic Liake. The signals erected on the upper St. Oroix during
the last season were inspected aund adjusted to gnard against displacements caused by the winter
gales; a reconnaissance for additional stations was carried to the Boundary Monument, ten new
signals were put up, and lines of sight opened preparatory to measurements of angles.

In the search for the Boundary Monument and for the stations and marks used on the
Boundary Line, Mr. Boyd was compelled to rely chiefly on information derived from eommon
report, the only map available being on a seale too small to identify the main features of the
country.

The Monument was found secured to a bowlder which lies in swampy ground on the town
lines of Amity, Maine, and Richmond, New Brunswick, about half a mile south from the road
between the post-oftices of Amity and Monument Settlement. It is of cast iron, in three sections,
aud owing to the sinking of the bowlder into the swamp, the Monument was seen to be out of

16
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plamb, its apex with reference to the center of its base being six-tenths of a foot too far to the
south, and 1 foot too far west. Mr. Charles Trail, a resident of the neighborhood, was present
when the Monument was set, and assured Mr. Boyd that it was then perfectly plumb. On its
north side was the inscription “ Treaty of Washington,” and on its south side ¢ Boundary, August
9, 1842, 7 on the east and west sides were the names of the Commissioners. Height of Monument,
9.8 feet; base, 1.2 feet square. The trees about it are from 50 to 75 feet in height.

Over the middle point of its base a signal 72 feet high was plumbed, and the Monument was
thus connected with the triangulation. The line was then opened northward until it passed over
the eastern side of Pole Hill, where, it was thought, the party recovered the transit station
occupied by Maj. James D. Graham, U. S. Topographical Engineers, iz 1842. Thence the line
.was cut open to Monnment No. 2, and the distance measured with steel tape. Four stations were
occupied on the United States side, four on the Canadian side, and two nearly upon the line, ten
in all, thus completing the connection with the Initial Monument.

The points selected for stations were in most cases the summits of the highest hills and moun-
tains. Up these elevations, which were all covered with hard.wood timber, the party cut path-
ways, and opened lines from the summit to the several points in the scheme of work. The signals
were built of sprauce and eedar trees cut in the lowlands. To mark the station points a hole was
drilled in a ledge or bowlder, and a triangle cut into the stone around it. Mr. Boyd suggests that
in addition tothis marking it wounld be well to have the stone dressed down immediately about
the station mark, and the name of the station and the year of its occupation cut thereon.

Heights were determined at the water line in each of the Lakes, at the head of Boundary
Brook, and on the St. Croix River below the Lower Lake.

A reconnaissance along the Boundary Line for some 25 miles north of the Monument was
made in October to ascertain the condition of the marks originally put down. These were iron
posts, 23 inches square at top aud 4 feet long. But few of them could be found; the thick under-
brush effectually hid them, and the location of many of them was unknown to the people of the
vicinage. Mr. Boyd suggests that, in view of the commercial interests demanding a eareful mark.
ing of this border line, the triangulation be continued northward to the St. John River, to the
point where that river becomes the International Boundary, and that a strip of land ten metres
{nearly 33 feet) wide for the entire length of the Line and. adjacent to it in Maine should be set
apart to join a similar strip in New Branswick, and the Line marked permanently by suitable
monuments. '

Field work was closed November 6. Mr. Everett C. Lyle, a young civil engineer of St. Ste-
phen, served acceptably as recorder thromghout the season. Mr. Boyd reports the following
statisties :

Reconnaissance: )
Area of, in square statute miles ............. ...l Meresaencan s 300
Lines of intervigibility determined............. ... ..... ceiesesceraasaas 40
Number of points selected for scheme. ... ... .o iieeeiiiiiiniieinnns 16
Triangulation ¢
Area of, in square statute miles . ... ...l 200
Number of signal poles ereeted.................... fectoeasotnaceane as 12
Number of stations occupied for horizontal measures...................... 10
Number of stations occupied for vertical measures............ccocevennnn, 10
Geographical positions determined ......... ... iiiiiiiaiiiiaiiana 20
Elevations determined trigonometrically..... eeesesecaenes veverresescane 20

During the early part of the winter, Mr. Boyd was occupied with the records and results of
his fleld operations, and in Janaary, 1890, he proceeded, under instractions, to the Gulf coast to
take charge of the triangulation of Atchafalaya Bay.

Reference to this duty will be made under a heading in Section VIIL

Tertiary triangulation of the Schoodic Lakes at the head waters of the 8t. Oroix River,
Ma—In pursuance of  instructions issued early in June, 1890, Assistant Joseph Hergesheimer

H. Ex. 802 .
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proceeded to Vaneeboro, Me., about the middle of that month to organize a party for the ter-
tiary triangulation of the Schoodic Lakes.

Between June 14 and the end of the fiscal year the time was occupied in getting together
boats, working materials and signal lumber, hiring men, reconnaissance and signal building,
and cutting lines of sight. Rain on 9 days during this period somewhat retarded progress., The
signal at Mount Henry was rebuilt and a signal erected at Vaneeboro. *

Further progress will be stated in the next Annual Report..

Work executed by Mr. Hergesheimer on the Delaware River in 1889 and in Florida in 1889790
is referred to under headings in Sections II and VI.

Topograpkic and hydrographic survey of the St. Croix River from the vicinity of Vanceboro, Me.,
to the southward.—For the further prosecution of the survey of St. Oroix River and in continnanee
of work begun in 1889 by the late Assistant C. M. Bache, Subassistant J. A. Flemer was instructed,
under date of May 17, 1890, to proceed to Vanceboro, Me., and take up the topography of the head
waters of thie St. Croix and to locate as accurately as possible the thread of the stream, bearing
in mind its importance as an International boundary line. ’

Upen arriving at Vaneeboro, June 2, Mr. Flemer reconnoitered a part of the river below that
town, and found it more serpentine in its course than he had expected. He decided, therefore, in
accordance with suggestions contained in his instructions, to run a traverse line from station Elbow
Ripps to Baring’s on a scale of 1-40000, using for this purpose the unfinished sheet of Mr. C. M.
Bache’s survey from Vanceboro to McPhail’s Bolling Tier.

Ag the river was found to have many characteristic features due to numercus rapids (ripps)
alternating with stretches of deep and gently flowing water, to many islands with abutments and
wingdams, and to ledges, numerous roeks, and bowlders, it was deemed ad visable to plot the topo-
graphical survey on a seale of 1-10000, and to obtain thereby a series of detailed charts showing
the thread of the St. Croix or continuous line of deepest water as obtained by soundings. The
chain of plane-table stations on these detail charts forms in its continuity an independent traverse
line, whieh, as it has some points in common with the 1-40000 traverse, gives & certain cheek on
the later, and will also facilitate the reduction of the topography to the scale of 1-40000.

From June 3 to 15 the party was oceupied in reconnaissance, procuring camp outfit, boat, and
two canoes, in hiring boat and ax-mes, and in moving downstream to McPhail’s Rolling Tier,
where the first camp was pitched. On June 28 the party moved camp to Duck Point.

Mr. Flemer will report further on the progress of his survey at the close of the season.

Messrs. Seymour P. Bradley and William B. Paca served in the party as rodmen and general
assistants.

Topographic and hydrographic survey of the St. Orow River from Vanceboro to the southward.—
The survey of the St. Croix River on both sides of the International boundary line from Vanece-
boro, Me., to the southward was taken up towards fthe end of July, 1889, by Assistant Charles
M. Bache, under instractions dated July 15. For this work Mr. Bache was furnished with a pro-
jection on a scale of 1-40000.

Mr. Bache reports that many difficulties were encountered in exeenting the survey owing to
the natare of the ground, the heavily wooded character of the country, aud the lack of triangnla. -
tion points. At Vanceboro the Maine Central Railroad crosses the St, Croixinto Canada. Abong
this town and the Canadian village of St. Croix, immediately opposite, there was an inconsiderable
portion of open country, extending nearly two-fifths of a mile down the river on the Canadian side
and about three-fourths of a mile on the American side. The roads were of a kind that did not
favor rapid progress. On the Canadian side a trail thréagh the woods passed on in the direction
of the river; on the American side a road existed which extended a little over 3 miles to two small
farms but partly cleared. '

Stations were occupied on each bank of the river, using a canoe for transportation; these
crossings involved in each case the taking of the sheet from the board of the plane table and the
board from the legs. The river contained many rapids and jams of logs. Lines of scondings were
run and soundings taken with as much esre as practicable. The stage of water in the nver was
observed twiee a day for thirty-five days.

Field operations were closed September 27,
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Following are the statistics of the season:

Topography :
Number of miles of river shore line surveyed................ chcaeeracacan 20
Number of miles of shore line of marshes andponds.....ccovieeinvanennn. 14
Number of miles of roads, trails, streets, and railroad surveyed............. 14
Area surveyed in square statute miles ...... ceseosasrrceranena casreeanens 7
Hydrography :
Number of lines of soundings run......... Ceeeesmsaiaccanctoamcanen s 82
Number of soundings taken ... ..o iiiiiiirennncaroreanacocsnnsssennns 413

Duty assigned to Mr. Bache later in the season on the New Jersey coast is referred to under
a heading in Section 11,

Topograpkic and hydrographioc survey of the 8t. Oroix River from Calaig to Baring and above.—
Instruetions issued to Assistant Eugene Ellicott towards the end of June, 1889,and supplemented
by more detailed instructions issned a month later, directed him to make a topographical survey
of a very precise character of the St. Croix River between Calais and the great bend of the river
above Baring, and to carry the survey up the River to a point above Sprague’s Falls. Hewas also
to define the axis of the stream, or the line of greatest depth, which forms the boundary between
the State of Maine and the Province of New Brunswick, making soundings systematically both
over the tidal area and that above the reach of the tide. All heights for topographical contours
were to be referred to mean high water at Calais, and a gange for the purpose of recording the
flactuations in river depth was to be established at or near Baring.

For the execution of this work Mr. Ellicott was provided with a projection, scale 1-10,000. He
has submitted an elaborate descriptive report te accompany his topographical and hydrographical
sheet,and both sheet and report have been deposited inthe archives. The report discusses at some
length the historic origin and significance of local names in the area under survey ; gives the dates of
town settlements; compares his own determinations of heights of points on the river with those
given by Walter Wills, formerly in charge of the State Hydrographic Survey ; deseribes the location
of towns; states the means of communication and the facilities of travel, the general character of the
geological formations and of the forest and fruit trees; gives the statistics of the work, and con-
cludes with a statement of the need of a survey made with great elaboration to serve as a Dbasis
for establishing and marking definitely the boundary line between Maine and New Brunswick.

For the season which elosed October 26 the statisties are:

Topography :
Area surveyed in sqnare statnte miles. . coae - . i iiiiiiaiiiiac.. 14
Length in miles of river and creek shore line surveyed .c.cu. cevintaaais 39
Length in miles of roads sarveyed, including railroads.....ccovvevaan.. 36
Hydrography : .
Length of river survey measured along axis in mileS......coouvviiiants 13
Miles Tun in 80UBAINE ... . ottt e taet e iraecattiaee creaseananon 20
Number of 80unAIngS ... . cviiiiit ittt it i 8,110

Dauring the winter Mr. Ellicott was engaged in office work, and towards the end of February,
1890, he received instractions for duty oun the coast of California.

Completion of unfinished topographical work on the coast of Maine in the vicinity of Cobscook Bay,
and inspection of topographical surveys in that vicinity and to the eastward and northward.—In order
to complete eertain unfinished areas of topography lying between the surveys executed by
Assistants O, M. Bache and E. Ellicott and Aid J. H. Gray on the coast of Maine in the vicinity
of Cobsecook Bay and to the eastward and nporthward, Assistant John W. Donn was instructed,
towards the end of June, 1889, to proceed to that locality and organize a party to fill the gaps then
existing. In connection with this work he was directed also to make careful inspection of the topo-
graphical surveys executed by the above-named officers in the years 1885 to 1889, and to include
in this inspecﬁon the topographical recounaissance made for military purposes by Assistant W. H.
Dennis in the years 1861 and 1862.

On his way to the field Mr. Donn stopped af Portland, Me., for the purpose of consultation
with Assistant O. H. Boyd regarding the proposed extension of topographical work on the Bound-
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ary line between Maine and New Brunswick from the Schoodic Lakes to the Bonndary Monument.
This consultation was supplemented by an examination made by Mr. Donn of the topography
of the country about the Boundary Line, and a special report on the subject was made by him
towards the end of June.

He then took up field work on the shore of Passamaquoddy Bay, near Perry Harbor or Little
River, and closed the gap lying between the work of Assistant Dennis (1865) and Assistant C. M.,
Bache in 1888, at the same time inspecting the work of each as to shore line and general details
of inland topography. The work to the northwest was then advanced between the lines of Assist-
ants C. M. Bache and Ellicott, the work of the former extending up the highland adjacent to the
Passamaquoddy to Lewis’s Cove at North Perry, and that of the latter to the Iron Mills Mountain
near the footof Pemmanaquan Lake. This area, covering about 15 square miles, contained com-
paratively few artificial details, and was, in part, heavily covered with timber of recent growth.
Much of it was difficult of access on aceount.of burnt and fallen trunks of trees intermingled with
the new growth on the sides of ledges, and the dense mass of bushes filling the marshy ravines.

This work was finished by the 5th of August, on which date Mr. Donn transferred his party
to the town of Linbee, near which were two uncompleted areas ; one lying upon the eastern side of
Seward’s Neck (North Lubee), and the other bounded by two areas of work executed by Assistant
Ellicott in 1886 and 1887. While engaged upon the survey in these localities, and during the
occupancy of several stations overlooking the Lubec Narrows, Mr. Donn determined the position
of the Light-house then in course of construction.

On the 5th of September, Mr. Donn found it desirable to transfer his base of operations to the
towns of Dennysville and Whiting, the former being the most available point for the continuation
of the work of filling gaps in topography, and the latter for the inspeetion of the surveys made by
Asgistant Ellicott and Aid Gray in 1887 and 1888,

In general the face of the country presented features of a character similar to that surveyed
during the earlier part of the season. Bold, high, rocky ledges jutted out amidst dense thickets
of alder, birch, spruce, and fir, which covered extensive valleys of a swampy character. The ledges
were geaerally occupied as stations, and their heights above the adjacent valleys and the seashore
determined. The western part of the work laid between Mr. Ellicott’s survey of 1887 and Mr.
Gray’s of 1888, It was completed by the 10th of October, after which the inspection of the general
field covered by the surveys of those officers occupied Mr. Donn till October 14, at which date he
transferred his party to Calais. From this point the surveys of Assistant Longfellow, between
Devin’s Head to Robbinston, and of Assistant C. M. Bache from Robbinston to North Perry were
inspected, and field operations were then closed.

Mr. Donn hbhas communicated in much detail to the Superintendent the resunlts of his
topographical inspections, and the suggestions he makes will be given eareful consideration.

For his own surveys he reports the following statistics:

Topography :
Number of miles of shore linesurveyed . .....c. o iiie i ... 20
Number of miles of roads surveyed - . ...o.oo.otiiniitioiir i iiraannnnn 31
Number of miles of shore lineofereeks ... ..o i iiiiaiennnn... 31
Areasurveyed,insquaremiles. ........ . ... iiiaiaiiiin e 32

Daring the early part of the winter Mr. Donn was engaged in office work, and in Januar Y, 1890,
received orders for duty in the vicinity of Norfolk, Virginia, reference to whmh will be made under
a heading in Section IIL

Ezamination of changes for additions of topographical details to the shore lines of the Kennebec
River from Bath to Gardiner.—In order to obtain data needed to publish a chart of the Kennebec
River brought up to date, from Bath, Maine, to the bridge at Gardiner, it became necessary to
detail an officer to make additions of topographical details to the topographic sheets of that river
executed in the years 1858 to 1860 and 1869-'70. Instructions were accordingly issued to
Assistant H. L. Whiting, Febroary 15, 1830, to proceed to Bath, taking with him the original
sheets, and to note on them such Wharves, ice houses, ete., as had been built along the nver, and
also to supply any names of towns, villages, islands, ete,, tbat might be wanting.
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Upon reaching Bath, early in March, and finding the conditions there not very favorable for
field work, Mr. Whiting changed his location to Gardiner, and from that town as headquarters he
carried the work over the two upper sheets of the survey of 1869-70.

In executing this work entire reliance had to be placed upon the origival topography, executed
by the party in eharge of Assistant C. H. Boyd. The lapse of time, 20 and 21 years, since the
surveys were made had obliterated all surface indications of the original triangulation stations,
and the snow covering the frozen ground made it impracticable to search for underground marks.
It became mnecessary, therefore, to use such points as the topography furnished, houses and other
couspicnous objects, for fixing the stations upon which the determination of the new features could
be based. There were, however, some localities near the eity of Gardiner and the village of
Richmond where the church spires of these places were available.

Mr. Whiting observes that it is not customary nor even practicable in ordinary topographical
surveys to fix each house with enough accuracy to make it a trustworthy base point, and that it
becomes necessary, therefore, in selecting such objects as will produce good resnlts to make
differential tests that tax both the timoe and judgment of the surveyor. He expresses his
gratification at having found the original work essentially good, most of the conspicuous houses,
and even barns, having been determined with care and accuracy. e was surprised at the closeness
with which the positions of almost every ice house agreed with the details of the shore topography,
particularly when it was considered that their details were fixed from entirely independent bases.

Below the Gardiner bridge Mr. Whiting determined in position for delineation on the
topographical sheets forty-one ice houses, with an aggregate eapacity of 1,076,000 tons. Allof the
principal wharv es on the river were also added to the sheets, No personal examination of the
river above Gardiner was made, but, with the present interest in the ice question, Mr. Whiting
deemed it worth while to obtain an approximate statement of the resources of that part of it, as
follows: On the west bank of the river between the Gardiner bridge and the dam, at Angusta,
nine ice houses with a storage capacity of 2 02,000 tous, and on the east bank between the same
limits four ice houses with a capacity of 101, 000 tons.

Immediately after the completion of the work on the npper part of the river, Mr. Whiting
proceeded to Bath, where he began field operations March 17, and closed them March 21, During this
time he made a careful revision of the wharf line, examining each pier and dock along the city front,
a distance of about 4 miles. He observes that the changes which have occurred along this line
since the original survey of 185960 are not considerable or important, and do not affect the
navigable freedom of the river or the approaches to the eity wharves. The most characteristic
change is in the filling up of some of the old docks and basins ; the most marked change is that of
the terminal grounds of the raiiroad.

It was not practicable to make stations for plane table use on the water front, each pier end
being occupied by large vessels loading with ice, but by careful reference and measurements to
the details of the former survey, the new features were put as nearly in place as the scale would
allow.

The most considerable advance of the wharf line of the city into the river channel was found
to occur at the new landing pier of the Kennebec and Boston Steamboat Company. A satisfactory
station was made at this point, which controlled not only that particular wharf, but the outer
alignment of many of the wharves to the north and sounth of it.

Mr. Whiting in closing his report refers to the very close and accurate character of the original
sarvey which was made by Assistant R. Meade Bache in the years 18538-1860, and but for which
he could not bave accomplisbed the revision he made within the time and by the methods which
he fonnd sufficient for the purpose.

The original sheets with the additions have been returned to the office.

Other service assigned to Mr. Whiting is referred to under headings in this section and in
Section III.

General direction of town boundary surveys in the State of Massachuseits—Service as @ member
of the wammppo River Oommission.— Assistant Henry L. Whiting bas submitted a general report
of the services performed by him during the fiscal year. In the earlier part of the year he made
inspections of the work of topographical parties on the Massachusetts coast, and continued to
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supervise the town boundary work in Massachusetts as one of the Commissioners of the
Topographical Survey of the State.

In October he was called to Washington and instrocted to examine and make a final award
respecting the portion of boundary line in dispute between the States of Maryland and Virginia.
Reference to this daty will be found under the head of “Special Operations,” and Mr. Whiting’s
report in regard to it is published as Appendix No. 11 to this volume. ..

Returning to Massachusetts towards the end of November, Mr. Whiting’s service was almost
wholly given to the State Commission in conducting the closing operations of the season’s field
surveys, in preparing the annual report of the Commission, and in mak ing projects for future work
on which State appropriations for the succeeding year were to be based.

In February, Mr. Whiting took up under instructions an examination of the shores of the
Kennebec River between Bath and Gardiner. Details of this work are given under-the preccding
heading. :

Towards the end of March he proceeded to Washington, having been directed to examine and
report upon the condition of the topography of the Atlantic coast. The time available for this
work permitted only a review of that part of the coast from the eastern boundary to Delaware
Bay. Mr. Whiting sabmitted eight separate reports on this subject, acecompanied by projects for
future field surveys with estimates of their cost.

Under date of June 10, Mr. Whiting received from the President of the United States his
appointment as a member of the Mississippi River Commission, and was duly qualified. At the
close of the fiscal year he was occupied with the work of the Massachusetts State Survey, and
with studies relating to the Mississippi River. -

Determinations of town boundaries in the State of Massachusctts continued.—The work of
determining in geographical position the corners of town boundaries in the State of Massachusetts
was in progress at the beginning of the fiscal year in the immediate charge of Assistant C. H. Van
Orden. As stated in the last annual report, he took the field in the town of Bridgewater, May 13,
1889. The general plan of the work was that followed in previous seasons: observations upon a
town corner from stations of the old triangulation, making it when practicable a point in a triangle,
but when not, to determine a point as near as possible to the corner and run a carefully measured
traverse to it and determine its azimuth. These traverses were often measured with a rod, partic-
ularly when the surface of the ground was much broken, the angles of elevation and depression
being observed, and care taken to have sufficiently short sights.

This method, Mr. Van Orden thinks, is, on rough ground, one more rapid, more accurate, and
more easily checked than chaining.

From the town of Bridgewater the work was carried to the eastward to join work already
completed along the coast, and westwardly to the Rhode Island line. As the season advanced
one section of the party moved to the town of Whitman, and the other section to Attleborough.
The towns of which the boundaries were determined were sixteen in number; namely, Hanover,
Pembroke, Hanson, Halifax, Plympton, East Bridgewater, Whitman, Abington, Rockland, West
Bridgewater, Bridgewater, Easton, Mansfield, Norton, North Attleboreugh, and Attleborough.
These include all of the towns along and on the southerly side of the Old Colony ILine, as it is
" called, which extonds in substantially a straight course between Scituate and Cohasset to the
Rhode Island line, between Attleborough and Wrentham.

Mr. Van Orden’s work was copducted, as in previous seasons, under the general direction of
the Commissioners of the Topographical Survey of the State of Massachusetts, these Commissioners
being General Francis A. Walker, President of the Massachusetts Institute of Technology, Henry
L. Whiting, Assistant U. 8. Coast and Geodetic Survey, and Prof. N. S. Shaler, of Harvard
University.

1In the report of these Commissioners for 1889, made to the Governor of Massachussetts, they
state that it is mainly through the aid of the Coast and Geodetic Survey that the town boundary
work has been carried on ; that they have received from that department the expert personal service
of members of its corps, the use of costly instraments, aud the advantage of carefully prepared
forms for observations, computations, and records.

They acknowledge, also, the very liberal spirit which has been wanifested by the various
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railroad officials of the State, particularly by President Choate of the Old Colony road, in giving
the fullest facilities of tramsportation to the Commission and to the field parties of the survey,
whenever their work has called them over their lines. .

Mr. Van Orden expresses his obligations to the foremen in his party, Mr. Joseph B. Tolley
and Mr. E. E. Peirce, for zealous and skillful service throughout the season.

Field operations were closed November 22. The statistics of the work are as follows:

Number of town corners determined . .. ......_ .. (o iiiiemaana. e 89
Number of town boundaries completed. .. .. e et acaa e araeaeeanan 16
Number of town boundaries partly completed .. ... ... ... .. ... ccc.iivnnn. . 10
Number of stations oceupied. ..o ... Lo i il i verrene-.. 103
Number of traverse and base stations occupied......... feeeictincanneraan caes 99
Number of points determined.................. Eaeeme iereteneiieeearaaana 95
Area of friangulation in square miles.............., e e eetaasaeainaeaans 575

After the completion of his field work Mr. Van Orden was directed to proceed to the office of
the Commission in Boston, and make such arrangements there under Mr. Whiting’s general
direction as would enable him to bring up to date during the winter the records and results of the
season.

This work consisted in making a preliminary computation of the geographical positions of all
the points determined, and in duplicating the records of observation and the descriptions of
stations. As about one-third of the stations were occupied eccentrically, this added largely to
the time and labor of computation.

About the middle of May, Mr. Van Ordea was instructed to resume fleld work under the
general direction of Assistant Whiting. A careful reconnaissance was taken up without delay in
the towns of Lakeville, Freetown, Dighton, RKehoboth, Taunton, Raynham, Middleborough and
Carver, and at the close of the fiscal year the town boundary survey was in active progress.

Messrs. Tolley and Peirce, who had aided during the winter and spring in making the
computations, etc., werd again attached to the party in the field, ~

Up to June 30, 1890, the statistics reported are:

Reconnaissance of town corners (namber of) «.oievenninieaniiiiiiiiiiiiiaan... 85
Signalsbuilt. ...l iieln Creeerenes et aaaaeeeacnaaaan, .. 46
Stations occupied ... ..ol et satnbe et s e 22

Physical hydrography.— Continuation of the physical survey of the coast of Cape Cod Peninsula.—
At the beginning of the fiscal year the party which had been organized by Assistant H. L.
Marindin for the continuation of the physiecal survey of the coast of Cape Cod Peninsula was in
camp at High Head in the town of Truro, that having been their headquarters since the date of
beginning field operations, May 20. The part of the coast line which had been examined since
that date was comprised between Cape Cod Light-House and Peaked Hill Life-Saving Station.

This work was carried on under instructions prepared in extension of the plan outlined in
the memorandum of 1887 drawn up by the Chief of Physical Hydrography, and the observations
included measurements of the coast line in cross-section from points far enough inland to determine
the nature of the barrier to the sea, and extending seaward to a depth of 36 feet. These cross-
gections will, it is believed, offer the best means of determining the waste of the shores by
comparison with previous and futare surveys.

The cross-sections were joined by lines of precise leveling, and tidal stations and numerous
bench marks established as the work advanced. Topographical surveys were made of those parts
of the comst showing marked changes since the surveys of former years; notably of that portion
of the Cape situated between High Head and Provincetown, where a large area of salt-water and
sali-marshes has been ¢changed to a fresh-water pond and meadow lands by the closing of the
inlet from (ape Cod Bay into this “Bast Harbor,” as it was once called. A plane table sheet
(scale 1-10000) delineating these changes will b» sent to the Archives with the field-records,

The hydrographie surveys will be comprised in two sheets, each on a scale of 1-10000, which
will contain the eross-sections of the shore and the water contours to 36 feet in depth. -
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These sheets join those completed the year before at Highland Light-house, and include the
distance around the west end of Cape Cod to Long Point Light-house. Within these limits one
hundred and seveuty-two cross-sections were measured, averaging about 150 metres (492 feet)
apart. From a preliminary comparison of the results derived from the cross-sections with the
published charts, it is quite evident that some shoals exist which are not on the charts, and that
others have changed position or entirely disappeared.

Information having been received from Mr. William Holden, of High Head, Truro, that owing
to a break in the LInffline made by wind and waves somewhere in the vicinity of the Peaked Hill
life-saving station, the Light-house at Long Point had become visible over the land to vessels
passing along the outside or north shore of the cape, a comparison was made with Assistant
Whiting's survey of 1848, and the position of the break identified. A Notice to Mariners relative
to this was shortly after publisbed. .

A plane-table determination was made of Highland, High Head, Peaked Hill, and Crow Hill
life-saving stations. Two of these stations were found to have shifted position since the previous
determiuation, and the charts have been corrected accordingly.

Mr. Marindin had the aid of Messrs. E. E, Haskell and Homer P. Ritter as expert observers,
and he acknowledges the eminent value of the service they rendered. Messrs. George T. Bartlett
and Elmer E. Snow served as recorders.

Yof the season which ended September 23 Mr. Marindin presents the following statistics:

Physieal hydrography—

. Number of miles of cross sections laid out and measured................ 228
Number of cross seetions sounded.......... M reenseaeccaeaeaa. cresaean 231
Number of soundings on cross sections..................... ... ceeann 14,288
Number of plane-table determinations of section marks ................ 108
Number of miles of low-water line determined......................... 10
Number of miles of shorelinerun ...... ... i, 27
Namber of miles run of geodetic leveling..........coconvunn. PO 30
Naomber of miles run of common levels. .. ... ... .. ... .. i iaienniininnnnn 31
Number of miles of roads and railroads run by plane table ............. 19
Number of points determined for plane-table work ........ ... ...... .. 37
Area of topographical changes surveyed in square miles................ 4
Number of horizontal angles measured .... . cco. . iivive i .. 329
Number of tidal stations occupied..................... et iaenaan 4
Number of permanent bench-marks established ................... P 7

After closing field operations Mr. Marindin proceeded under instructions to Washington, and
reported for duty at the Office, where he took up the reduction and discussion of his observations,

In this work he had the assistance of Messrs. Haskell and Ritter, who reported at the Uffice
October 1. From this date until May, 1890, with some interruptions for special duty, the party
was engaged on unfinished computations of physical hydrographic.work. In December, 1339,
Mr. Ritter was detailed for topographieal service on the New York City Front, a report of which
will be found under & heading in Section II. He was again detailed for field service in February,
1890, and ordered to join the party of Assistant Welker in Florida. Towards the end of March
he resumed office duty. In April, Mr. Marindin was instructed to make a hydrographic examina-
tion in the Potomac River. An abstract of his report of this service is given under a heading in
Section ITI. In May he submitted a special report on cross-sections of the shore of Cape Cod
between Chatham and the Highland Light-house; this was published as Appendix No. 13 to the
Report for 1889.

Having received instructions bearing date of May 13, 189(), to organize his party for eontinning
physical hydrographic work on Cape Cod and on the island of Nantucket, Mr. Marindin took up
preparations for field work, His departure from Washington was temporarily delayed in order to
prepare for the Superintendent a report on the progress of the physical hydrographic work of the
Survey, to do which it was necessary to consult the annual reports and other documents as far

back as the year 1864.
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Mr. Haskell was detached about this time and ordered to special service on Long Island
Sound, reference to which will be found under a heading in Section II. Karly in June, Mr.
Marindin, accompanied by Mr. Ritter, proceeded to Provincetown, Mass., and on the 16th of the
month were joined by Mr. . A, Young as recorder.

The field work was begun June 10. It consisted in the delineation of the topographieal
changes within the harbor of Provincetown; in sounding out the eross-sections, the limits of
which had been fixed during the previous season, and generally in such observations as were
needed to complete the physical survey of this important harbor, and to furnish data for the
publication of a new edition of its chart.

This survey was finished before the end of June, and arrangements were begun to transfer
the party to Nantueket to continue the physical hydrography of the coast of Massachusetts.

Following are the statistics of the Provineetown work:

Ezxamination of changes in wharf line and in marsh and beach lines:

Number of miles of shore line surveyed. ... ..... ..o iiat ineneinnnnn. 8

Number of miles of creeks surveyed........... pedmm e enaa e 3

Area of eountry (approximate) in square miles............. emeeeeaaaas .2
Hydrography:

Number of miles of cross section sounded. .. ... .. ... ... .. il 15

Number of soundings on eross sections . c....eeveiiviieiiienaneaa.. 1,074

One hydrographic sheet, scale 1-10000, on which the changes in topographical features were
delineated, was sent to the Office.

. Hydrographic resurveys in Nantucket Sound and vicinity.—Reference was made in the last
Annunal Report to the beginning of the hydrographic resurveys in Nantucket Sound and vicinity,
executed during the summer and autumn of 1889 by the party in charge of Lieut. W. P. Elliott,
U. 8. N., Asgistant Coast and Geodetic Survey, commanding the schooner Fagre.

Licutenant Elliott’s work was laid out upon three projections, one on a scale of 1-10000,
including Chatham Roads and Stage Harbor; one on 1-20000, including that part of Nantucket
Sound westward of Chatham Roads to Point Gammon, and thence southward and eastward, taking
in Bishop and Clerks, Handkerchief and Shovelful Shoals, to Monomoy; and one on a scale of
1-20000 extending from Oape Poge to the west end of Nantucket Island, and including portions
of Muskeget Chaunnel and the shoals and banks in the vicinity of Muskeget and Tuckernuck
Islands.

Tour descriptive reports have been submitted by Lieutenant Elliott to accompany his
hydrographic sheets. One of these is a general report, in which he reviews the hydrographic
characteristics of the localitias under resurvey, refers to the importanee of a thorough development
of the channels and a thorough knowledge of the dangers that beset the throngs of coasting
vessels which dot the whole expanse, alludes to the changes taking place in the configuration of
the shoals aud to the irregular and conflicting tidal currents, and recommends as additions to or
substitutes for present aids to navigation a whistling or bell buoy at the northwest corner of
Handkerchief Shoal in place of black buoy No. 3, and a bell buoy in place of the small spar buoy
which now marks the slue off Nantucket Entrance. The tidal curves at Powder Hole, Monomoy,
at Stage Harbor, at Dennisport, at Bass River, and at Tuckernuck Island are represented
graphically on a diagram accompanying this report.

For each projection a separate report has been filed in the archives. Between Cape Poge
and the west end of Nantucket Island there remained three irregularly shaped gaps in hydrography
to be filled in; these were on the various shoals to the westward of Tuckernuek Shoal and north
of Muskeget Island, and the work was particalarly difficult from the fact that the natural objects
and signals visible were fow in number and at great distaneces. Special care was taken to develop
changes in the shoals, and it was found upon examination that Long and Shovelful Shoals had
grown together at their sotithern ends, and had formed a continous bank, Details with regard
1o other changes observed are given in the report. The tidal station established on Tuckernuck
Island in 1854 by Professor Mitchell was re-occupied and mean sea level determiued from observa-
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tions of day tides during two lunar months. A second tide gauge was set up at Cape Poge, and
its indications were referred to a bench-mark fixed in 1888 by Lieut. S. C. Paine, U. 8. N., Assistant
Coast and Geodetic Survey. Sketches showing location of the tide guages and bench-marks are
appended to the report.’

The two reports relating to the work at Chatham and Stage Harbor and on the north shore
of Nantucket Sound are equally full and comprehensive, and indicate the great interest taken in
the work by the chief of the party and the officers under his command. Iu the compilation of a
new edition of the Coast Pilot for the waters in this vicinity the results of these resurveys will
be of special value.

On October 22, Lieutenant Elliott elosed work, and proceeded under instructions with the
Eagre to the New York Navy-Yard.

At the outset of the season, Ensign Jdi 8. Van Duzer and E. A. Anderson, U. 8. N., were
attached to the party. On July 12, Ensign Anderson was detached and ordered to duty in the
Office; Ensign Van Duzer was detached August 10, and ordered to duty in the Bureau of Naviga.-
tion, Navy Department. Ensigns L. C. Bertelotte, E, H. Darell, F. H. Brown, C. M. Stone, and
T. Washington, U. 8. N., reported for duty in .July and remained until the close of the work.
Lieat. A. L. Hall, U. 8. N,, reported for duty August 21, and on October 12 was detached and
ordered to command the Coast Survey steamer Endeavor. TPay yeomen A. R. Hasson and Irving
King served as draftsmen and recorders. The general zeal and interest in the work displayed
by both officers and men gave great satisfaction to their commander.

For the season the statistics are:

Number of miles ran in sounding . ......ocneriiiii e it 1,616
Number of angles measured ... .. ... ... ieiiiiiiiiiiaiaa. 13,762 -
Number of soundings . ... .. ..o oiu i e 40,5663

Duty assigned to Lieutenant Elliott in January and March, 1890, is referred to under headings
in Section I1.

Continuation of the offshore hydrography south of Nantucket and Martha’s Vineyard.—Upon
returning from a successful season’s work on the coast of Florida towards the end of May, 1889,
Lieut. J. F. Moser, U. 8. N,, Assistant Coast and Geodetic Survey, commauding the steamer Bache,
was instructed to put the vessel in condition and make all needed preparations for the resumption,
at the earliest date practicable, of the coast and offshore hydrography to the southward of Nan-
tucket and Martha’s Vineyard. This was an extension of the work begun by Lieutenant Moser in
the summer of 1887 at Point Judith, and carried to the eastward during the summer of 1888.

The projection upon which work was begun early in July, 1889, extended from No Mau’s Land
to Sankaty Head. Scale1-40000. Work was also prosecuted as opportunity served, on a projec-
tion, scale, 120000, covering an area on the south coast of Nantucket from Surfside life-saving
station to the westward. The system of lines adopted for the -development of the hydrography
was similar to that of preceding seasouns, viz, lines normal to the coast every half mile for a dis-
tance of 6 or 7 miles, and thence normals every mile to the limit of work to seaward. This system
is then crossed by lines half o mile apart for a distance of 6 or 7 miles from the shore, and thence
seaward the cross lines are gradually spread, until at the seaward limit, where they are 13 miles
apart. The boat system connecting the shore line with the sliip varies as the formation demands.
‘Where the shore line was bold, a simple system of connecting traverses was deemed sufficient, bat
in the vicinity of shoals and inlets a more thorough development was aimed at.

Lientenant Moser reports that the season was an exceptionally unfavorable one, and that the
most unremitting effort to complete the work was of no avail under the adverse conditions that pre-
vailed. The weather was decidedly rainy, and when it did not rain it either blew a gale of wind
or tlic atmosphere was thick with fog or haze. Day after day the Bache steamed ontside without
getting a cast of the lead. It was found impossible to do offshore ship work successfully where
the signals could not be seen at least 8 miles.

The work was at a long distance from port,.about 35 miles from any shelter, and such a harbor
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as could be made was either throngh Muaskeget Channel, or between Old Man and Bass Rip Shoals,
neither of which could be used at night, and both are treacherous and dangerous even to those
acquainted with the locality. Another drawback to progress this season was that a system of sig-
nals had to be maintained over a coast line of 40 miles, and the frequent wreckiug of these signals
by gales of wind caused the party great inconvenience.

Lieutenant Moser observes that this part of the coast is clear of all commerce. No vessels
engaged in the carrying trade are ever found between No Man's Land and Nantncket Shoals, unless
off their course. All of the coast trade passes inside and through the sounds, and the ocean track
lies well outside. During the summer months many fishermen will be found between No Man’s
Land and Muskeget,and some few a short distance to the eastward, the sailing craft being generaily
engaged in swordfishing, and the steamers in seining menhaden. At one time, twenty-one men-
haden steamers were counted in sight south of Martha’s Vineyard.

With regard to the currents, Lieutenant Moser states that they vary greatly in force and direc-
tion, and that a thorough investigation of them is much to be desired. He calls attention to the
immense number of Physalia atlantica (Portuguese men-of-war) which during the summer, in fine
weather, fairly covered the localities of his surveys, and which, since they come to life and mature
in tropical seas, must be carried northward by the Guif Stream, but then the question constantly
presented itself, how they reached the waters off the south coastsof Nantacketand Martha’s Vine.
yard. The Gulf Stream at Hatteras trends to the eastward, and more to the eastward as a higher
latitude is reached, and then the prevailing winds in summer are from $he southwest.

Lieutenant Moser renews the recommendations made by him last year for the establishment of
a sea buoy at Muaskeget Channel and the constraction of a first-order light-house on No Man’s
Land. His experience and observation during the season confirmed to his mind the correctness of
these suggestions. While the comparatively safe inside part of Muskeget Channel is buoyed, the
dangerous bar has been left unmarked. Ile maintained with difficulty a barrel buoy there all sum-
mer, and captains of fishing steamers would come to him for directions to enter. Asmany as thirty
fishing vessels, steamers and sail craft, were seen within 6 miles of the shoals at one time.

With regard to No Man’s Land he observes that a seacoast light there would be 54 miles further
geaward than Gay Head, and that at this latter point a third or fourth order light, as a guide to
the entrance to the Sound, would serve all necessary requirements.

In addition to the regular work of the party an examination was inade off Cape PPoge, which
resulted in the location and development of a rock with but 4 feet of water upon it, 1,000 yards
southeast three quarters south from Cape Poge Light. Reference is made to thisrock in Notice to
Mariners for August, 1889 (No. 119).

An 8foot uncharted bowlder having been reported to the southwest of Nobska Point, Lieu-
tenaut Moser made search in the locality and found one 8-foot bowlder and two of less depth, bat
according to his informant, Mr. Gifford, the one reported was fartheroffshore. A thorough search
was then made by sounding and dragging during two days on all of the ranges given, and half a
‘day was spent, with Mr. Gifford in the boat, without finding anything. A 15-fathom ledge known
as Oox Ledge, supposed to lis about 15 miles sonthwest of No Man’s Land, and whiech the lines of
sonndings run the preceding season did not indicate, was again looked for without suceess,

To obtain a plane of reference for the soundings, a tide gauge was established at No Man’s
Land, and referred to a well-known bench-mark on a rock near by. The height of this bench-mark
above the plane of mean low water, as furnished by the Office, was used to determine the constant
for the correction of the tide-gauge readings. Special care having been taken to secure this gauge
in position it remained undisturbed during the entire season, notwithstanding the many violent
gales. Tide gauges wers located also at Wood’s Holl and Uncatena Island.

The following-named officers were attached to the Bache : Ensigns H. A. Bispham, R. D. Tis-
dale, 8. M. Strite, L. C. Bertolette, and W. 8. Cloke, U. 8. N.; Passed Assistant Surgeon J. M.
Steele, U. 8. N, and Passed Assistant Engineer B. H. Scribner, U. 8. N.

Meassrs. George R. Jones and J. L. Donn served as recorders. Rasign Bispham, under Lieatenant
Moser’s direction, had charge of the tide gauges and gave careful attention to the observations.
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For the season, which ended October 31, the statistics are:

Hydrography :
Area sounded in square geographical miles .. ................. e 500
Number of miles (geographical) run while sounding .................... 1,015
Number of angles measured .. ..........._ ... ... ... e e 3,929
Number of soundings. .. .. .. oo i e e 14,662
Number of tidal stations established ..........cne iiimiiiiiaiiias 3
Number of specimens of bottom preserved ........ feteneranstacsanenan 15

Descriptive reports giving full details relating to the work have been filed in the Archives.

Towards the end of December, Lieutenant Moser was instructed to resume his hydrographie
work on the west coast of Florida from the limits of his surveys of the preceding season. Report
of this service will be found under a heading in Section V1.

Completion of the topographical resurvey of Wood's Holl and vicinity.—Under instruections dated
towards the end of June, 1889, Assistant W. I. Vinal was directed to resume his topographical
resurveys in Wood’s Holl and vieinity from the limits of his work of the previous season. Arriv-
ing at the lecality July 5, Mr. Vinal immediately organized his party, put up the necessary signals,
and began field operations.

The characteristic features of the area under resurvey in Wood’s Holl and vicinity, and on
the islands of Nonamesset, Naushon, and Uncatena, were village and county detail ; cultivated,
open, and denscly wooded land; underbrush, salt and fresh marsh; wooded swamps and cran-
berry bogs; rocky shore line; contours, bluffs, and escarpments. Scale of resurvey 1-5000, con-
toured to every 10 feet of elevation, and showing terminal 5-feet curves.

Tracings of shore line and positions of objects on shore were farnished to Lieut. J. I'. Moser,
7. 8. N., Assistant Coast and (Geodetic Survey, in charge of the bydrographic party on the
steamer Bache.

Tield operations were ciosed November 5. For the season the statistics are:

Topography :
Area surveyed in square statatemiles .. .. ... L.l b
Length of general coast in statntemiles . .. ___....._ .. . ... o...ol. 6
Length of shore line of creeks and difches, of ponds and malsh line, in
statute miles. . ..o oo i e et i 7
Length of roads in statute miles ........... Peeri s Ceeeenaaad Lo 17

For a short time after leaving the field, Mr. Vinal was engaged in office work, and towards
the end of November was instructed to report for duty on the Gulf coast.

Topographical resurvey of the Elizabeth Islands, between Buzzard's Bay and Vineyard Sound, and
of the Woepecket Islands, Buzzard's Bay.—The topographical resurveys assigned to the charge of
Subassistant E. L. Taney by instractions dated May 30, 1889, included a resurvey of the Elizabeth
Islands off the coast of Massachusetts to a junction with the work of Assistant Vinal, near -
Wood’s Holl, and a resurvey of the three small islands of the Woepecket group in the southeastern
part of Buzzard’s Bay.

Reference was made in the last Annual Report to the beginning of this work on Cuttyhunk
Island, June 8. The resurvey of this island was made on a scale of 1-5000 (12.67 inches to the
statate mile), and contour lines were run for every 10 feet of elevation. The islands of Penikese,
Nashawena, and Pasque, were resurveyed on a scale of 1-10000, and the shore line of Naushon
Island delineated from the west end to the limits of Mr. Vinals survey. Naushon Island is
thickly wooded, and time was not available for a detailed survey of the interior. This, Mr. Taney
recommends, should be done in the early spring before the trees and undergrowth are in leaf.

Much difficulty was experienced owing to the prevalunce of fog during June and July, and
from many severe storms of long duration during the rest of the season, Since not more than
oue station point could be recovered or any one of the islands, a plane-table triapgulation was
found necessary to furnish enough points to complete the work.
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Field operations were closed November 9. For the season the statistics are reported as
follows : ' \

Topography :
Number of miles of shoreline run.......o. .o iiniiiiniananaas 49
Area (approximate) surveyed in square miles.......... ... .iiiaiiiiiit. 5

Establishment of a naval trial course by laying out a measured sea-mile in the Eastern
Passage, Narragansett Bay.—An abstract of the report of Lieut. J. E. Pillsbury, U. 8. N,,
Assistant Coast and Geodetic Survey, commanding the steamer Blake, who was detailed for the
duty of laying out « naval trial course in Narragansett Bay, in July, 1889, will be found under the
heading of ¢ Special Operations,” towards the close of Part I, of this volume.

The statistics of this service, which was finished Angust 12, are as follows:

Beach measurement, length of, in miles. . ... .. ... ... .ol “raenne 1
Number of signal poles erected for triangulation ... ... ... ... o il 9
Number of stations occupied for measuring horizontal angles......cccvvvenn..ns 11
Number of miles (geographical) run while sounding.........cco.. il Ll. 9
Num ber of angles measured (sextant) .....coeaviiioiiiiiiiiiiiiiiia e 70
Nuamber of soundings ... ... o oo ciniiaencreoncacncnnn et eeeereesacnanaanaan 100
Number of current stations occupied ... ... ool uai.n e hmerreaan e 4
Number of hours employed in observing currents. ..o vovciiereenceneninnnenes 332

In October, Lieutenant Pillsbury was instructed to prepare the Blake for the next season’s
work in the Gulf Stream, and in December took command of the steamer, and, accompanied by
Lieut. Charles E. Vreeland, U, 8. N,, as second in command, proceeded to Hampton Roads, on
the way to Key West.

On December 12 he was relieved in command of the Blake by Lieutenant Vreeland, and
instructed to eontinue the preparation of his general report on Gulf Stream exploration.

SECTION II.

CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND DELAWARE, INCLUDING COAST
BAYS, AND RIVERS. (SkercHES Nos. 1,4, 5,19, and 20.)

Bstablishment of o trial course off the coasts of Block Island and Long Island for the speed tests of
the new naval war vessel Philadelphia.— Under the heading of Special Operations, towards the close
of Part II of this volame, is given an abstract of the report of Lieut. Charles E. Vreeland,
U. 8. N., Assistant Coast and Geodetic Survey, commanding the steamer Blake, to whom, in
compliance with a request of the Secretary of the Navy, and with the approval of the Secretary
of the Treasury, was assigned the duty of laying off a trial course for the speed tests of the new
armored cruiser, Philadelphia. .

Projections covering the locality finally selected, off the soutl: coasts of Block Island and
Long Island, were furnished to Lieutenant Vreeland, and by the aid of these, upon which were
plotted the points of triangulation already determined on those coasts, he was enabled to locate
accarately the needed range marks. For details, see the abstract of his report. The Blake was
occupied in this service between May 17 and June 10, 1890,

Duty in the exploration of the Gulf Stream executed by Lieutenant Vreeland during the
winter of 1889-"90, is referred to under a heading in Section VI.

Observations in physical hydrography on Long Island Sound in connection with the survey of the
U. 8. Fish Commission in those waters.—An opportunity having been afforded by the cruise of the
U. S. Fish Commission steamer Fish Hawk, in Long Island Sound and adjacent waters, in the
season of 1890, for prosecuting certain important investigations in physical hydrography, Mr. E,
E. Haskell, expert observer, Coast and Geodetic Survey, was directed to report in person to Mr.
Richard Rathbun, in charge of the scientific investigations of the Commission, who would assign
him quarters on the Fish Hawk, Lieut, Robert Platt, U.S. N,, commanding, Boats and crews with
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a number of observers were to be furnished from the steamer when required for the observations.
These were to consist of:

(1) Tide observations at three points on the shores of the Sound, preferably at Wiliets Point,
at New Haven, and at or near New London, the tidal record to be obtained by means of automatic
gauges,

(2) Observations of currents, to be made on each of the dumping grounds off the coast of
Connecticat, and at such grounds located on the Long Island shore. Densities and femperatures
were to be noted at the same time and specimens of the bottom to be preserved.

(3) Gaugings of discharge: Tor this purpose transverse sections were to be occupied with as
many stations for simultaneous observations as the number of current meters would allow at both
ends of the Sound, one east of the mouth of the Connecticut River, and the other in the
vieinity of Matinicock Point.

(4) Current observations along the axis of the Sound for the use of mariners; the stations to
be lecated along the axial line at distances apart of about ten miles, and to be occupied for one ebb
and one flood. Densities and temperatares to be noted in connection therewith.

Mr. Haskell joined the Fish Heawk at St. George, Staten Island, New York, on June 6, and
immediately began preparations for the tidal and current work. The current meters to be employed
were rated in Factory Pond, Staten Island, and by permission of Col. W. R. King, U. 8. Eungineers,
a tide-gauge of the Coast and Geodetic Survey pattern was set up at Willets Point, East River,
to replace the old gauge, which worked poorly.

Ou June 13, the Fish Hawk arrived at New Haven, Conn., and a tide-gauge was established on
a wharf at Five Mile Point. At New London, where the steamer arrived on the 18th, no very
satisfactory site for an antomatic tide-gauge could be found ; one was finally sclected, however, on
the wharf of the Pequot House. .

From the 18th of June till the end of the fiscal year the time was occupied in obtaining supplies
needed for fitting out current meters. These arrived on the 27th instant, and on June 30, 1890,
the steamer was at Saybrook Point, Connecticut, waiting for weather that would permit observa-
tions.

A full abstract of work accomplished during the season will appear in the next Annual Re-
port.

Shore-line and hydr ographic vesurveys of Shinnecock and Quantuck Bays, south coast of Long
Tsland.—In continuation of the resurveys of shore-line and hydrography on the south coast of Long
Island, Assistant C. T. Iardella organized his party under instruactions dated towards the end of
June, 1889, and early in July began topographical work from the limits of his resurveys of the
prece ding season at the east end of Moriches Bay.

The triangulation signals which had been erected during the summer of 1888 had all been
destroyed by heavy gales of wind, and in one instance a signal (Point Inlet) which stood on a high
sand hill had been entirely washed away. Some delay was caused, therefore, at the outset until the
signals needful could be put up again, This having been done, a connection was made with the
plane table survey of 1888, at the east end of Moriches Bay, and work carried on to Quantuck Bay
through the canal which was cut some years ago between these two bays.

Quantuck Bay is about 2,200 metres (7,218 feet) long, and 1,300 metres (4,265 feet) wide, with
an average depth of water of 8 feet. After finigshing the shore line resurvey of Quantuck Bay, that
of Shinnecock Bay was taken up, and also the resurvey of the outer beach line to the end of the
bay, a distance of 12 miles.

Shinnecock Bay is 10 milesin length, and from 1 to 3 miles in width. At the time of Mr. Iardella’s
resurvey, its only outlet to the ocean was Fire Island Inlet, 45 miles distant. Old Inlet, abreast
of Atlanticville, and thr ee other inlets were closed by a heavy southeast storm during the month
of May,1889. The canal between ’cconic and Shinnecock Bays, for opening which an appropriation
was made by the.State of New York, Las not proved to be a suceess, being almost closed in some
places by the falling back of sand into it from the undermining of the banks by the flow of the tide.
One effect of the closing of the ocean inlets has been to lessen the depth of the main channel in the
bay. But 10 feet can now be carried from the canal for the whole length of the bay.

1
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Field operations were closed October 14. For the season, the statistics of the resurvey, which
was executed on a scale of 1-10000, are as follows:

Topography:
Area surveyed in square statute miles .... ... ... . ... ... Cemevmecieeseas 12
Length of general coast line in statute miles ........ Cemetacieeem ety 12
Length of shore line of bay instatute miles...... ... . ... . i oL 64
Length of shore line of creeks and ponds in statute miles........ e 9
Length of roads in statutemiles .. ... ... .. ... ... ... ... ceemmraraaeann 9

- After leaving the field Mr. Iardella reported for duty to the Office, and was there occupled in
inking his topographical sheets until early in December, when he was ordered to join the party of
Assistant Stebhman Forney, on the western coast of Florida. Reference to this duty will be found
under a heading in Section VII.

Upon his return from Florida, Mr. Iardella reported for duty at the Office, and between
March 21 and May 14 was engaged in inking his topographical sheets.

Onr May 15, he left Washington under instructions to resume his resurveys onr the south
coast of Long Island, from the limits of his work of the preeeding season, carr ying them to the
eastward, and taking up as soon as practicable the hydrography of the interior waters on the
south shore. .

After replacing four signals which had been blown down by the winter gales, he began topo-
graphical work May 21 at Indian Reservation, and continued it to South Hampton, reaching that
point June 23. He then took up the hydrography, and was prosecuting that at the close of the
fiscal year. TUp to June 30, 1890, the statistics are:

Topography—
Number of miles of shore line surveyed ...... cicamaanenaan et 12
Number of miles of roads surveyed................ et ecemaanaaan 3
Number of miles of ereeks and ponds surveyed .. ......... et rae s 4
Area surveyed in square statute miles (approximate) ... .. covviaiiiiiaenn, 6
Hydrography—
Number of miles of sounding lines ran..... et eeeeta i, 25
Number of angles measured..................... e teemem e 97
Number of goundings...... oo o iiiiiii i e 2,555

Shore-line examination for the determination of changes in and additions to New York City
Jront, between West Sixty-seventh street, Hudson River and Blackwells Island, East Riv er, including
also the shore lines on the New Jersey and Brooklyn sides of the harbor, and a shore line examination
of the Raritan River from Tottenville, N. Y., to New Brunswick, N. J.—For the purpose of noting
all the changes in and additions to the wharf fronts of New York Bay and Harbor that had
occurred since the sarvey of 1885, Mr. Homer P. Ritter, expert in physical hydrography, was
temporarily detached from office duty under the direction of Assistant Marindin, and under
instructions dated November 11, 1889, was ordered to proceed to New York City and make a
thorough examination of the shore line from West Sixty-seventh street on the North River round
by the Battery to BlackwelPs Island, East River, including also the shore lines on the New
Jersey and Brooklyn sides of the harbor. That done, he was farther instructed to make a similar
examination of the Raritan River.

‘With the aid of asteam launch, boat’s crew and instraments, furnished by Lient. W. I\
Elliott, U. 8. N., Assistant Coast and Geodetic Survey, commanding the schooner Eagre, in com-
pliance with a request from Lieut. Commander C. M. Thomas, Hydrographie Inspeetor, Mr. Ritter
made a tour of the harbor front, comparing successively each portion of it with its representation
on the chart No. 369-4, which was based upon the survey of 1885. Any change perceived was at
once noted on the chart; measurements were taken and information in regard to it obtained, the
data beiug entered also in a record book kept for the purpose. The corrected shore line was sub-
sequently compared with the shore-line surveys of the New York Dock Commission, and with
those of the Riparian Commission of New Jersey, permission to inspect the maps of these sur-
veys having been kindly given.
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Mr. Ritter states that his minute and rigid inspection of the shore lines showed that all the
changes observed were due to alterations occurring since the survey of 1885 was made. These
alterations, on the New York City front, were brought about mostly by the rebuilding of old
piers, and by the gradual exfension of all to an uniform pier line; and with regard to their effect
on the physical status of the harbor he remarks that if a considerable portion of the reservoir
capacity of the river has been encroached upon, this is balanced by the frequent dredgings which
deepen the slips. *

On the New Jersey shore the changes made are of a similar character and the same statement
applies. The changes in the East River at the Brooklyn side were found not to have greatly
altered the shore from a physical point of view, excepting, perhaps, where there has heen a
reduction in width in the vicinity of Blackwell’s Island. But the important part which the East
River plays in the regimen of New York Harbor, as pointed out so frequently by Henry Mitchell,
for many years Chief of Physical Hydrography in the Survey, is now well known to both State
and National authorities, and it is therefore quite improbable that any serious encroachment in
the volume-carrying capacity of the stream would be permitted.

After the completion of the New York work a shore line examination was made of the Raritan
River from Tottenville, N. Y., to New Brunswick, N. J. Charts embodying the changes noted
on this river and on New York Bay and Harbor were forwarded to the Office.

Mr. Ritter returned to Washington December 7. He acknowledges his obligation for courtesies
extended and aid afforded by the Hydrographic Inspector and by Lieutenant Klliott; also for
facilities afforded by Mr, Walter G. Berg, principal assistant engineer of the Lehigh Valley
Railroad Compauy. Permission to inspect the maps of their respective surveys was freely accorded
by Lieut.-Col. W. McFarland, U. 8. Engineer in charge of improvements in New York Harbor,
and by Capt. Geo. MeC, Derby, U. 8. Engineers, in charge of the Raritan River improvements.

During the remainder of the winter Mr. Ritter was engaged in daty at the Office, and at the
end of February was detached and ordered to join the party of Subassistant Welker on Pensacola
Bay.

Hydrographic survey of the Wallabout Channel, New York Harbor.—In compliance with a
request made by the Seeretary of the Navy and by direction of the Secretary of the Treasury,
instructions were given in January, 1890, to Lieat. Wm. P. Elliott, U. 8. N, Assistant Coast and
Geodetic Survey, commanding the schooner Fagre, to make a resurvey of the Wallabout Channel
at the Navy Yard, East River, New York, in order to show what changes had taken place since
the last survey, which was made in 1885; also what changes, if any, in the shoal near the southern
entrance to the channel which was developed in 1889.

For this purpose Lieutenant Elliott was furnished with a projection, scale 12500, including
the area of the desired resurvey, and he was directed to fill in the hydrography of the entire
channel, and also that of the approaches to both entrances.

The wark was taken np immediately after the receipt of instructions; a tide gange was set up
on the Cob Dock and continuons tidal observations maintained during one lunation, the zero of
gauge being referred to & bench mark on the upper surface of the stone coping of the dry dock.
The ends of cach line of soundings run were located on the sea walls and dock walls of the Navy
Yard, and having two observers on shore, the leadsman in the bow of the boat was fixed in position
twice on each short line by simultaneous cross cuts at the dropping of a signal flag in the boat.
Outside of the Cob Dock and Ordnance Dock the lines were generally run with one observer in
the bow of the boat, who had a signal flag dropped at the instant of taking the angle, and was
fixed in position by an observer oun shore from a point as nearly as possible normal to the course
of the boat.

A development of the shoal ontside of the receiving ship Vermont at the western entrance to
the Wallabout Channel was carefully made, and in addition to the lines plotted, many soundings
were taken about the shoalest spot found. The least depth found by Licutenant Paine in Feb.
raary, 1889, was 17 feet, but therc is now a shoal spot having from 14.%; to 14%; feet upon it. This
spot is evidently shoaling, and the shape of the shoal was observed to have changed somewhat,
being a little longer to the northward,
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A gystematic scheme of dredging is much to be desired, and it is understood that the present
policy of the commandant ig to formulate such a scheme from this resurvey.

TLieutenant, Elliott reported the completion of the work February 12, and transmitted his
hydrographic sheet and records to the Office. His descriptlve report is filed in the Archives. He
acknowledges the very acceptable service rendered by Ensign E. A. Anderson, U. 8. N,, who was
temporarily detached from office duty to aid in the survey. Draftsman A. R. Hasson and
Recorder W, 8. Crosby, serving as pay yeomen on the Fagre, rendered efficient service as observers
and recorders.

Hydrographic survey of the approaches to FEllis Island, New York Harbor.—Lieutenant William
P. Elliott, U. 8. N.,, Assistant Coast and Geodetic Survey, commanding the schooner Hagre,
who was instructed in April, 1899, to make a hydrographic examination of the approaches to Lllis
Island, New York Harbor, for the use of the Commissioners of Immigration, has reported that
there is no practicable approach to the island except by the channel leading in on a range from
South Brooklyn to the wharf facing southwest, and which bas always been used for the handling
of ammunition. Other wharves and bulkheads are inaccessible to any but small boats, and no
channel can be made to them.

Lieutenant Elliott has transmitted to the Office with his report a tracing showing the
corrected soundings in the channel leading to this principal wharf. He observes that it has been
dredged from time to time, latterly about 4 years ago, to a depth of 104 feet, and for a width of
from 50 to 100 feet off the wharf, but it has now filled in considerably. It is contemplated to
build a wharf 1,200 feet long, with a necessary turn of 30 to 45 degrees, so that boats for the
transfer of immigrants can land at all tides and weathers, protection being gained against either
northerly or southerly gales by using one or the other sides.

Lientenant Elliott obtained much information respecting tides, currents, and depths from
Quarterman Cook, who has lived at the magazine for 23 years. The northern and western
approaches to the island are not capable of improvement, as ledges and bowlders are numerous.

In severe northerly gales, when the water is blown out of the bay, the bottom has been visible
for almost the entire distance to the wharves on the north, and from southwest of the dredged
channel to Bedloe’s Island.

Tidal reductions were made from a gauge located at Governor's Island, where a plane of
reference is marked. The tidal currents ave not of great strengtlh in the immediate vicinity of the
wharf, but the projected wharf will reach out to a considerable ebb current in the ship channel,
A part of the flood current comes up inside Bedloe's Island, and sweef)s to the eastward on the
line of the proposed wharf, and this current, Lieutenant Elliott thinks, has some scouring effect,
obliterating and lessening the dredged chanuel.

The zeal and ability of Eunsign B. A, Anderson, U. 8. N,, who was detailed to assist
Lieutenant Elliott in this survey, are acknowledged in the report.

Tidal observations continued with automatic tide gauge at Sandy Hook, New Jersey.—At the
automatic tidal station, Sandy Hook, New Jersey, the record was kept continunounsly thronghout
the year, Mr. David E. Snead having maintained it until Jannary 31, 1890, when he was relieved
by Mr. J. G. Spaulding.

The observer determined from time to time the relation of zero of tide-staff to the several
bench-marks in the vicinity by running lines of level, 8o as to detect any chawmge of the series in
altitude.

Recovery and marking of a station of the primary triangulation in Pennsylvania.—It having
been reported to the office that the tripod and observing scaffold which had been erected to mark
the primary triangulation station ¢ Governor Dick” in Lebanon County, Pennsylvania, had been
removed and that there was danger of the station being lost, Assistant Stehman Forney was
directed in July, 1889, to proceed to the station and take such measures as might be necessary for
its preservation.

Upon his arrival ho found that the underground station mark whs undisturbed, but was
unable to find any traces of the surface reference-stones placed in position by Prof. Mansfield
Merriman, Acting Assistant, in 1883. The tripod and seaffold had also disappeared, and an
observing tower was in course of construction over the site of the station by Mr. Robert Coleman.

H. Ex. 80——3
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Upon examination, Mr. Forney found that the center of the base of this observing tower was
placed preeisely over the center of the station, and, as the roof would soon be in plaece, he decided
to make it available for the support of a pole to be plumbed over the station point, and to mark
this point above the surface by a new stone pier. The pier was set carefully in position, its center
being brought vertically over the station point. The pole, secured to the apex of the roof, was 2%
inches in diameter and over 3 feet long.

Mr. Foruey states that the observing tower vibrates too mueh to be used as a station from
which to measure angles with a theodolite, since every movement on the platform at the top would
disturb the adjustments of the instrament.

On July 29 he returned to Washington and resumed duty at the office. Towards the end of
November he was instructed to organize a party for the survey of Perdido Bay, Florida. Reference
to this service will be made nnder a heading in Section VIL

Determination of the lorgitude of Altoonu, Pennsylvania, by exchanges of telegraphic signals with
Washington, D, C. Observations for latitude at Altoona, and establishment of a meridian line—In
compliance with a request of the Pennsylvania Bailroad Company, received through Mr. Theo. N.
Ely, General Superintendent of Motive Power, referring to the desirability of obtaining a deter-
mination of the latitude and longitude of Altoona, and of the establishment there of a meridian
line, instructions were issued towards the end of May, 1390, to Assistants C, H. Sinelair and RE.
A, Marr, to make the necessary arrangements for executing this work.

Mr. Sinelair having condueted the correspondence with Mr. Ely in regard to location of station,
construction of instrument piers, etc., at Altoona, he was directed to oceupy that station first,
while Mr. Marr prepared for occupation the Coast and Geodetic Survey station in the grounds of
the Naval Observatory.

The stones for the transit pier and meridian mark at Altoona having been made ready and a
location for the longitude station selected by Mr. Ely, Mr. Sinclair arrived in Altoona, May 22,
and pat in place on a conerete foundation the sandstoue pier for the transit instrument.

The station is on ground belonging to the railroad eompany above the small reservoir near
the new shops, and is about 1 mile nearly due north from the railroad depot. The transit pier is
a single block 3 feet long, 34 inches wide, and 20 inches thick. The concrete bed was 16 inches
thick and about 30 by 40 inches in area. For one-half of its length the surface of the pier was
below ground, and rough ecut; the other half was dressed smooth and had the top cut away to
allow ample space for the trausit-reversing apparatus. In the center of the top and marking the
station point, as well as the south point of the meridian line, is set a copper bolt, with cross-lines
cat upoun it, the intersection of which defines the point of reference for latitude and longitude.
Four hundred feet to the north of this point was sef the stone marking the north end of the
meridian line, having sank in its top a copper bolt similarly marked. TFuoll desecriptions, with
drawings of the transit pier and north meridian mark, are given in the records.

At Washington, D. C., the station occupied in the grounds of the Naval Observatory was to
the west and soath of the meridian circle,

After some delay from cloudy and rainy weather, longitude signals were successfully exchanged
between Mr. Sinclair at Altoona and Mr. Marr at Washington, on the nights of the 28th, 29th,
and 31st of May ; the observers then changed stations, and in their second position the lengitude
work was finished by exchanges of telegraphic signals on the nights of June 3, 4, and 8.

A determination of the latitude of the Altoona station was begun by Mr. Sinclair and completed
by Mr. Marr, twenty-two pairs of stars being observed on six nights.

The chief cost of this work was defrayed by the Pennsylvania Railroad Company.

Other duty assigned to Messrs, Sinclair and Marr is reported under headings in Seetions 1n,
XV, XVI, and XVIL

General reconnaissance of parts of the coasts of Long Island and New Jersey with reference to
the changes caused by recent storms.~Various and in some cases conflicting reports having been
received at the Office of the Survey respecting changes upon the coasts of New Jersey and Long
Island produced by the severe storms of the antumn of 1889, Assistant Charles M. Bache was
instructed early in November of that year to make a rapid reconnaissance of the New Jersey coast
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to ascertain the effects of these storms, and in December he received similar instructions with
reference to Coney Island and Rockaway Beaches on the coast of Long Island.

T.eaving Philadelphia November 5, Mr. Bache carried his reconnaissance from Cape May to
Sandy Hook, a distance of 130 miles, the coast for this entire distance eousisting of sand
beaches, covered more or less by sand dunes backed by either interior waters or salt marshes,
with the exception of about 20 miles where the mainland reaches directly to the sea.

Much information beariag upon the subject was obtained from the superintendent of the Life-
Saving Stations and from the keepoers of Light-houses along the coast. Where changes were
apparent, comparisons were made with the charts and measurements were taken to ascertain their
extent. Mr. Bache gives full details in his report respecting the relative gain or loss on the
several beaches, and says in conclusion that excepting damage to private property the beaches
have been but little atfected by the storms. The one of September 10 was almost unprecedented.
No inlets, worthy of the name, have broken through, and all of the old inlets that were closed at
the time of the storm remained closed. At the same time, Mr, Bache says that the results of
these examinations and of his observation for some years while engaged in surveys upon the New
Jersey coast lead him to coincide with the general belief that between the constant encroachments
of the gea and the oceasional gains of the shore the average effect upon the shore is a loss,

Upon the completion of his examination of the New Jersey coast, Mr. Bache returned to
Philadelphia, and carly in December left for Coney Island Beach, over which he drove from end
to end, accompanied by a gentleman who had for some years been a resident there. Examinations
confirmed the indications of constant wear upon the beach. Between the Life-Saving Station at
the east end of the beach and the Oriental Hotel quite a cove had been formed close to the
eastward of the hotel. West of the lLotel, the lbreach had been wearing away for years, but the
late storms had moved the high-water line back for 100 feet, forming quite a cove. Opposite the
Brighton Hotel {which has been moved back 560 feet) the high-water mark has moved inland 120
feet. At Ocean Parkway where it strikes the beach, the loss is about 70 feet; beyond this the
beach begins to gain, the greatest gain being at the two piers. At the western pier the beach
was found to have gained 90 feet from the effects of the storm, and during the past 4 years the
gain has been 200 yards. The remainder of the beach to the westward, it was noted, had been
either very liftle or not at all affected by the storm.

Upon Rockaway Beach the east end was found to be wearing away rapidly. From the east
point to the head of Far Rockaway Bay the beach had lost about 150 feet. The Life-Saving
Station near the east end of the beach had been abandoned. Oppomte Life-Saving Station
Rockaway, the beach had lost 30 feet. There had been ho change at the pier, and little or none

- from the west point which was found to be making slowly.

A channel had been dug, connecting Jamaica Bay with the head of Far Rockaway Bay.

Mr. Bache has transmitted with the reports of his examinations eharts of the coast upon which
he has marked the loealities and extent of changes observed.

The duty here reported was the last field service performed by this faithful officer. Having
been instructed to proceed to Washingtoun for temporary duty at the Office early in February, he
was soon after ordered to service on the coast of California, and while on his way thither he was
prostrated by a paralytic attack which in the course of ten days ended his life.

He died in San Francisco, April 10, 1890. During his service of upwards of 40 years on both
the Atlantic and Pacific coasts, he had become lknown as an active and congeientious officer, held
in high esteem by his associates on the Survey, and as a man truthful and honoerable in all the
relations of private life.

Continuation of geodelic operations in the southwestern part of the Slate of New Jersey. —Geodetic
operations for the extension of the triangulation of the State of New Jersey were resumed July 1,
1889, by Prof. E. A, Bowser, Acting Assistant, in accordance with instructions issued during June,

The oceupation of a station at Williamstown, Gloucester County, and a reconnaissance for the
extension of the triangulation to the westward of that point coustituted the season’s work, At
Williamstown it became necessary to build an observing tripod and scaffold 64 feet high in order
to see over the tall timber on the lines to stations Pine Hill and Colsons. In order that this
structure should be strongly built according to the most approved plans, Assistant C. O. Boutelle
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was directed to go to Williamstown and give Professor Bowser the benefit of his skill and
experience in puiting it up. This done Mr, Boutelle returned to Washington.

Observations of horizontal angles were begun from the tripod July 29, observing signals
having been erected at Pine Hill, Berlin, Hammonton, Newfield, and Colsons. While the
observations were in progress, & reconnaissance was made for determining a station to the
westward, which would command a good view of the country to the north, the west, and the south.
Signals of 90, 100, and 110 feet in height were put up at different points, and a station was finally
selected at Taylors, a point about 17 miles west northwest from Williamstown.

On August 12, a granite monument was set to mark the triangulation point. This monument
is 4 feet long, dressed 6 inches square at the upper end for a length of 6 inches, and has the
letters U, S. cut on each of its four sides, and a triangle on top. The montment is set in hydraulic
cement to within 6 inches of the top. '

On September 16, the observations at Williamstown having been completed, field operations
were closed for the season. Professor Bowser has sent the records and results of his work to the
Office.

Revision of the special survey of the Delaware River.—In aceordance with instractions issued in
June, 1889, and at the time (July 1) at which the appropriation became available, Assistant R.
Meade Bache resumed the work of revising the speecial survey of the Delaware River in order to
obtain the data needed to correct to date the charts of the river. *

Between July 1 and August 31 Mr, Bache had found all of the extant stations desirable for
the work immediately in hand, had supplemented them with others, and had revised the special
survey from opposite the northern end of Smith’s Island to below the mouth of the Sehuylkill,
making at the latter place a small desirable addition to the topography.

Late in the preceding autumn, as mentioned in the last annual report, the revision of
topography had been completed from Bridesburg to the northern end of Smith’s Island; hence on
August 31, 1889, the whole of the topography of the Delaware from Bridesburg to below the
mouth of the Schuylkill had been revised, the area described showing manifold and important
changes.

As soon as possible after the cessation of the above work Mr. Bache placed in the field a
small party for the continuation of the transit survey of the water front of the city, relating to
the prospective radical changes in the harbor, and to the establishment of new port warden lines.
This party consisted, including the operator, Mr. Neville B. Craig, of four persons, the city
contributing the larger portion of Mr. Craig’s pay.

During 1 month the transit party was occupied in supplementing the old local triangulation
for the original survey of the Delaware, many poiats of which had been lost, and the rest of the
time was devoted to final field work., During the 2 months remaining, from about Oectober 1 to
November 30, the delineation of the water front of the city fromm Market street to Washington
avenue, 1% miles in an air line, was completed, and, incidentally on the route, the street
corners back of the water front were fixed by angles, so as to afford data sufficiently remote from
local wharf-line changes to facilitate the establishment of the port warden’s line.

After the cessation of this field work at the time appointed, November 30, Mr. Craig was
directed to continue the plptting of the survey on a scale of 1-1200. During the antumn, and
until December 31, Mr. Bache, in addition to inking the sheets of his survey, indicated to his
foreman such minor points on the river front as required examination. One important change,
however, was discovered, that made by the U. S. Engineers in extending and raising in height
their lately submerged jetty between Fisher’s Point and Petty’s Island. The amount of this
change will be ascertained and incorporated in the map.

As soon as the inking of his topographical sheets is completed they will be forwarded to the
office so that a new edition of the chart of Philadelphia Uity Water Front may be issued at the
earliest date practicable.

The entire time daring which the survey lasted was 83 days, of which 321 days were not
available for work through the occurrence of bad weather and Sundays, making the whole time
consumed in the field 50% days. During this time thirty-six subsidiary triangunlation points were
determined between Market street and Greenwich Point, and along the water front opposite to
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and on Petty’s Island. By the transit work the line of the water front of the city, 3 miles in
length, with an average depth of 1,100 feet, was connected with the débouckure of the streets upon
the water front. In this work were included the wharves, all beginnings of streets, and the
railroad tracks, with the addition of about eight hundred levels.

A survey of the district between FErie and Susquehanna avenue was begun but soon
discontinued, the lateness of the season making it uneconomical to prosecute it farther.

By the end of the fiscal year the maps representing the transit work were finished, and a
duplicate of one of them for the use of the city was ready for delivery, the duplicate of the other
requiring a few days additional time to complete it. Both of tire originals will then be sent to the
office. These originals ars on asecale of 1-1200, each over 5 feet in length.

Mr. Bache had completed, at the end of the fiscal year, the drawing and lettering of the three
topographieal sheets of the general survey. He observes that the ground needs inspection in a
few places to settle doubtful points of junction between new and ol d conditions, back of the shore
line, after which the maps will be sent to the office.

Hydrographic resurvey of the Philadelphia City Front and of the Delaware River from Smith’s
Island to Gloncester. Also of the approaches to the Schuylkill River.—The revision of hydrography
ou tihe Philadelphia City front from Bridesburg to League Island, of the hydrography of the
Delaware River from the head of Smith’s Island to Gloucester, and of the approaches to the
Schuylkill River and the docks at the Navy-yard, was executed by Assistant Joseph
Hergesheimer, in the summer and aatumn of 1889.

Beginning work August 1, from the limits of the hydrography executed by Assistant R. M,
Bache, in 1883, Mr. Hergesheimer was occupied until the 18th in recovering and remarking points
of the triangulation, establishing tide ganges and bench-marks, and in transferring the revised
shore line to his projections preparatory to sounding. Three days were then occupied in
simultaneons tidal observations at Cooper’s Point, Gloucester, and League Island, after which the
hydrographic resurvey of the docks from Bridesburg to League Island was taken up. This was
finished September 16. Some delay then occurred, due partly to bad weather and partly to the
need of repairs to the working boat. On October 2 sounding was resumed, and between that date
and the 224 the revision of hydrography on the Delaware River, from the head of Smitl’s Island
to Gloucester, with that of the approaches to the Schuyikill River and of the docks at the Nuvy-
yard, was finished.

The soundings were made with great care. Between Smith’s Island and Gloucester the lines
were ran on ranges at or near slack water. Permanent bench-marks were established at each of
the three tidal stations, and the gauges were conneeted by simunltaneons observations at low water.
Details of the marking of the benches are given by Mr. Hergesheimer in his report.

During the last week in October some rocks in the Schuylkill River above Chestnut Street -
Bridge were examined and located. '

For the season the statisties arc as follows:

Hydrography :

Survey of the docks, Philadelphia City Front, Bridesburg to Navy-yard—
Length in miles of wharf line surveyed......... .. ... ... ... ..., 38
Number of soundings........ e et eiena i ers e eaea s 2,188

Delaware River and approaches to the Schuylkill River—
Number of miles run in sounding........ e meeeeean eeet e, 35
Number of angles measured...........o...... Ceeeeracenna e 199
Number of soundings...... e vmetenetaatber e araana et aaannn 2,315

Mr. George Hergesheimer served acceptably as Aid in the party duriug the season, Towards
the middle of November Assistant Hergesheimer was instructed to organize his party for the
+ gurvey of the interior waters back of Cape Romano, west coast of Florida. A report of this
service will be found under a heading in Seection VI

Physical hydrography.— Observations of the movement and lodgment of ice in Delaware River
and Bay, and of density and temperature of water at the Delaware Bregkiwater.—In pursuance
of instructions issued in October, 1889, Assistant 8. C. MecCorkle made arrangements similar
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to those of the previous years for observations during the winter of 1839-790, of the move-
ment and lodgment of ice in the Delaware River and Bay, and of water densities and
temperatures at the Delaware Breakwater. Through Commander John J. Read, U. S. N,, Light-
House Inspector of the Fourth District, he obtained the services of the light-keepers ou the river -
and bay as observers, and as in previous years Henry Winsor & Co., Agents of the Boston and
Philadelphia Steamship Line, Capt. W. B. Gallagher, Superintendent of the Philadelphia and
Reading Steam Colliers, and the Superintendent of the City Ice Boats volunteered their aid and
co-operation. The observations at Lhe Delaware Breakwater were made by the keeper of the East
End Breakwater Light.

Mr. McCorkle reports that there was no ice in the river or bay during the winter that offered
any obstruction to navigation. The iee boats were not needed, though ready for service. The
keeper of Horseshoe Range Light says, under date of Mareh 3, 1890, “skim ice in cove first time
this winter.” At Schooner Ledge Light the first ice formed Mareh 7, very thin, but soon melted
away. At New Castle Light the keeper reported some ice on shore but none afloat. At Billings-
port Light the keeper reported *‘no ice found in the Delaware River near this station during the
winter jast passed.”

The lowest temperatures recorded during the winter were on March 7 and 8; on the morning
of the Tth, at 7 o’clock, 10 degrees above zero (Falhrenheit) wasrecorded. In December, 1889, the
lowest temperature noted was 32 degrees, and in January and February, 1890, the minima were
21 and 22 degrees, respectively.

Mr. McCorkle has transmitted to the Office a general report on the ice movement and lodg-
ment in Delaware River and Bay, eovering the winter of 1878-'79, and the successive winters
from 1883-'84 to 1883730, inclusive.  Also tabular statements and diagrams relating to tempera-
tures and deunsities of water observed at the Delaware Breakwater, with comparisons of mean
temperatures and densities at this point and at Sandy Hook.

The charge of the Suboffice at Philadelphia was continued with Mr. McCorkle during the
year. A report of its operations will be found under a heading toward the closc of Part II of this

volume,

SECTION III.

MARYLAND, DISTRICT OF COLUMBIA, VIRGINIA, AND WEST VIRGINIA, INCLUDING BAYS, SEAPORTS,
AND RIVERS (Sgercurs Nos. 1, 5, 19, axDp 20).

Determinations of gravity ot the Smithsontan Institution, Washington, in connection with similar

determinations to be made at stations on the west coast of Africa and on islands in the Atlantic—
"Magnetic observations at the Coast and Geodetic Survey Office—While under orders to join the U. S.
steamer Pensacole, and accompany the Eclipse Expedition which she was to convey to the west
coast of Africa, Assistant E. D. Preston was instructed in September, 1889, to prepare the pendulum
and magnetic apparatus which he was to take with him, and to make a series of determinations
of gravity at the Smithsonian Institution, and of the magnetic elements at the Coast and Geodetic
Survey Office.

Since the beginning of the fiscal year, Mr. Preston had been occupied in computations
supplementing the work he had done for the Hawaiian Government in 1887, the computationg
relating to the length and ceuter of mass of the pendulums used; to star residuals; to a revision
of temperature and pressure corrections, and to a re-reduction of the observatlons on the prineiple
of the reversible pendulum.

He made also an investigation and study of the measnrement of the Peruvian Are by Bon guer,
the results of which were embodied in a report submitted to the Superintendent, which was
pablished as an appendix to the last annual report with the title ¢ Need of a Remeasurement of
the Peruvian Are” An abstract of this paper was read by Mr., Preston before the American
Association for the Advancement of Seience at its meeting in Toronto, August, 1889.

Upon taking up the work preparatory to that with the Eclipse Expedition, the Peirce
Pendulums, Metre No. 2 and Yard No. 3 were swung at the station in the Smithsonian Institution,
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and determinations of the magunetic elements made at the station in the ground south of the
Coast and Geodetic Sarvey Office. These were made available for the annual 3-day series at this
station, the days of observation beiug September 24, 25, and 26, 1889.

Reference to Mr. Preston’s observations while witn the Lelipse Expedition and later unti] his
return to the United States will be found under the heading of Special Operations, and his report
thereon appears as Appendix 12 to this volume,

Continuation of the detatled topographical survey of the District of Columbia, under Assistants
J. W. Donn, K. Wainwright, and W. . Hodykins and Sub-assistant J. A. Flemer.—In order to
obtain data for a comparison of field work executed by two of the parties engaged in the detailed
topographical survey of the Distriet of Columbia, Assistant John W, Donn was instructed towards
the end of February, 1890, to make a resurvey of a small area of topography within a limit common
to the surveys of Assistant Wainwright and Sub-assistant Flemer in the vicipity of Fort Stanton,

Mr, Donu observe s in his report that for the objeets of a critieal resurvey, one of the desirable
poiuts in which was a comparison of graphie determinations of identical topographical details by
several topographers working under ditferent conditiouns, a more favorable selection of area as
regarded variety and hutricacy of features could not well have been chosen. 1t was unguestionable,
he thinks, that the small differences shown in the positions of identieal objects were caunsed by
differences in the proj ections due to vieissitudes of temperature and to the influence of moisture.
His own projection was fresh from the office, and therefore more suseeptible to atmospheric
changes. Those used by Messrs. Wainwright and Flemer had been long in the field, exposed to
all variationsin the weather. Under such conditions, therefore, absolute identity of determinations
could not be looked for, but the close correspondence of the resurvey with the original work
afforded proof that faithful work had been done.

This comparison of field work was completed during the third week in March, and a report with
diagrams showing both topographical features and profiles was submitted to the Superintendent,
Mr, Donn then transferred his party to the unfinished part of the District lying along the
northwestern boundary, beginning the work at the juuction of the Broad Brauch and Chappell
roads. The survey had been carried to this point in Mareh, 1877, and closed there in order that,
at the request of the Engineer Commissioner of the District, the work adjacent to the eastern
branch of the Potomae might be advanced.

The original plane-table sheetshad undergone so much handling during the interval that their
surfaces had beeome softened and in parts broken and distorted; it was deemed advisable,
therefore, to call for new projections, and these were farunished by the office,

Many of the bench marks established during the progress of the survey in the western section,
or the country lying between Tennallytown and the north corner of the Distriet, having disappeared,
it became necessary for the accuracy as well as the convenience of the work to connect with such
permanent benches as were within moderate distances. As soon as the rapidly advancing foliage
rendered a continuation of operations in wooded areas uneconemical, open areas only were surveyed.
Where farm roads passed through a body of woods, traverse lines were run and contours carried
acros§ and to the right and left as far ag it was practic able to use the instruments effectively., In
this manner the survey was advanced with cousiderable rapidity, and the area of uniinished
country largely redunced.

All work that it was possible to do in the field profitably had been completed when further
operations were discontinued for the season on June 10. Opportunity was taken during the next
10 days to have prepared and carefully established in position granite blocks of the usual size and
form as permanent bench marks. These were located at points which Mr. Donn designated with
reference to their fature utility and convenience as data of referemce for the authorities of the
Distriect. Each of these bench marks was determined in elevation by two circuits from the two
nearest and most trustworthy temporary or permanent benches, the limit of error not exceeding
seventy-two hundredths of an inch.

In the course of his survey, Mr. Donn had under trial a sheet of xylonite as a substitute for
paper for topographical sheets. A longer time for testing it would have been desirable, but there
was ample evidence of its comparative stability under varying atmospheric conditions. When
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prepared antiquarian paper buckled upon the table in the prevalence of excess of moisture in the air,
the xylonite remained perfectly flat and unchanged. Clear and sharp definiticn of topographieal
features can ba made upon its unpolished surface with a penecil which at the same time has the
necessary qnality and duorability, the peneil mark remaining distinetly visible after repeated
washing, and only disappearing under a vigorous use of India rubber.

The remaining unfinished areas in the western division of the District are, Mr. Donn states,
generally of moderate character, topographically considered, and as there are no difficulties of a
niore serious nature than have already been met with and repeatedly overcome during the progress
of the work, he thinks that no doubt need exist as to the entire completion of the survey of the
Distriet under the appropriation for the next fiscal year.

Duty previously performed by Mr. Doun is reported under a heading in Section I.

As stated in the last annual report, the party in charge of Assistant D. B. Wainwright,
engaged in prosecuting the detailed topographical survey of the District of Columbia, was in the
field at the close ot the fiscal year, and operations were continued during the month of July, 1889.
Plane-table work was carried through the open portions of the valley of Oxon Run, and a sufficient
" number of points were determined by triangulation for the topographical survey of the area back
of Giesboro Point, several of the old points having been destroyed, and others hidden by the
dense foliage.

During the month of August the party was temporarily disbanded. September 1 work was
resumed, the triangualation just referred to completed, and topographical work taken up again.
Subassistant Flemer was furnished with such points as he needed.

Pending the decision of a question as to the establishment of a sewer farm by the Government
on the flats back of Giesboro Point, it was deemed desirable to complete that portion of the survey,
as far as the 40-foot contour line, somewhat in advance. This was done during September and
October, and a tracing on vellum was kept up with the work in the field, so that the commissioners
of the Distriet conld be furnished with the results as early as possible.

These ¢ flats,” so called, Mr. Wainwright observes,rise abruptly from the Potomae to a height
of from 20 to 25 feet, forming a bluff along the water front, and stretch back with slight undula-
tions to the steep sides of the ridge dividing the valley of Oxon Run from the river. The general
slope in any direction i3 so small that the numerons ditches do not drain the land effectively, and
there is quite an area of wooded swamp.

After the completion of this portion of the work the pine areas onthe north side of Oxon Ruan
were taken up, then the wooded portions along the boundary on the south side of the creek, and
also those adjoining Giesboro Point, until the foliage in the spring became too thick to make
satisfactory progress. Work was then continued in the open fields until June 1. Between that
date and June 30 the field of operations wasg shifted to the north corner of the District, between
the Daniels and Milk House Ford roads, and the remaining open patches in that locality were
completed.

Mr. J. T. Gibson and Mr. R. A. Clark rendered very acceptable service in the parfy until
spring, when they resigned their positions. Mr. W. B. Hindmarsh took Mr. Gibson’s place as
levelman, and soon proved to be an exceedingly careful and painstaking assistant, Mr. William
Oliver served acceptably as rodman from the time of his joiniug the party in May.

Following are the statistics reported by Mr. Wainwright for the fiscal year:

Topography (scale 1-1200) :

Number of acres surveyed during the season.......... e 1,800
Number of triangulation stations established....... ... .. .. ........ 7
Number of stones planted with underground marks for permanent bench-
marks on standard lines of level. ... ... ... ... ... . ...l 11
Number of beneh-marks established on other permanent objects and daly
described in record DOOKS . .. i ci i e e e 16
Number of miles of levels run on standard limes....................... 35

On July 1, 1889, the party of Assistant W. C. Hodgkins was carrying forward the detailed
topographical survey of the District of Columbia in the comparatively open country between the



UNITED STATES COAST AND GEODETIC SURVEY. 41

Bennings and Sheriff Roads and east of the Anacostia Road. During July the weather was very
unfavorable, owing to frequent rains, Work was suspended during the month of August and
was resumed September 1, and prosecuted continuously till May 17, 1890.

During the season the area surveyed was in the eastern corner of the District, between the
boundary lines of the District, the Anacostia Road, and the Ridge Road. In the spring a small
area south of the Ridge Road whieh could not be finished in the preceding winter was taken up
and completed. On March 4, 1830, Mr. Hodgkins began, under instractions, the determination of
certain positions and distances near Poplar Point, on the Eastern Branch of the Potomae, for the
District Commissioners. The base used was a side of one of the triangles of the District Survey,
and a check-base was measuared by steel tape on the Navy-Yard Bridge.

Mr. T. N. Badger served as levelman during the first part of the season, and upon his leaving
the party, Mr. W, P. Bullonk, formerly rodman, was made levelman. Mr. E. E. Storch served
throughout the season as rodman. :

Upon closing field work in the District Mr. Hodgkins was instructed to proceed to Beaufort,
N. G, to take up the verification of the triangulation in that vicinity, He left Washington, aceord-
ingly, on May 24. A report of this service will be found ander a heading in Section IV.

Subassistant J. A. Flemer, in charge of one of the topographieal parties in the District of
Columbia, continued work upon the unfinished plane-table sheet of the previous season in the
region east of the Hamilton and Bowen Roads. This plane-table sheet, scale 1-4800, which was
in hand at the beginning of the fiscal year, was completed September 26, 1889. It included an
area extending to the boundary line of the Distriet, between the third and fourth mile-stones.

Tield work was suspended during the month of Angust in order to ecarry the survey on during
the antumn and winter months, when the absence of foliage would admit of more rapid progress
being made in the wooded sections. 1In September work was taken up on a new sheet embracing
the area lying east of the Potomac River, from a point half amile above Cox’s down to Fox’s Ferry,
and taking in as muech of the adjacent country as was inclosed by the 40-foot contour eurve. The
survey of this section was continued until November 16, after which date work was resumed on
the still unfinished northern sheet, which had been laid aside temporarily in order to furnish data
for the proposed plan of transforming the lowlands along the Potomac River, below Giesboro
Poiut, into irrigation farms. By February 17, 1890, the northern sheet had been completed.

A new sheet was then taken up on the east side of the Potomae, embracing the country
limited in the west by the 40-foot contour curve; on the south and southeast by the boundary
line of the District, and in the north by an irregular line running southeast from a point half a
mile above Cox’s, on the Potomaec, until it intersects the Alexandria branch of the Baltimore and
Ohio Railroad, and thence east until intersected by the Giesboro Road. The limiting line follows
this road and the Livingston Road until the erossiug of Oxou Run, whence it takes the southern
boundary of Wahler’s Dairy Farm, and proceeds in a straight line to the boundary of the District.

On May 17, this sheet having been finished, the party was moved to the western part of the
District, and some gaps in the topography between Fort De Russy and Swan’s were filled up.

On May 24, in accordance with instructions, field operations were closed.

Mr. Flemer has transmitted with his report two sketehes showing the area surveyed during
the season. One of these shows also the disposition of the standard lines of levels, and the location
of seven of the granite stones placed as permanent bench-marks. During the survey of the lower
sheet, the party met with a line of pegs put down to mark the proposed exteunsion of South Capitol
street. These were determined in pesition and located upon the sheet, thus giving means of
constructing the profile of that line.

The line of mean low water was located upon the plane-table sheet, developing the tlats in the
immediate neighborhood of Shepherd’s Wharf, and also about a small island at the mouth of
Oxon Run.

Mr. Flemer has transmitted to the Office all data and records relating to his survey. In the

_revision and preparation of the records of levelings, bench-mark determinations, and in making
tracings of the original plane-table sheets, he was efficiently aided by Mr. Lewis Flemer,
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The statistics of the season are:
Topography .
Number of miles of standard lines of levels run forward or backward, or

checked by junetions with independent lines............ ... .. .. 23
Number of permanent bench-mark stones with anderground marks estab-

lished during the fieldseason. ... ... .. ... ... .. . oo G- 14
Number of bench-marks established on permanent objects other than

bench-mark 8tones ... o i iiitteiaiaciaeiaann 33
Total contoured area of the workinaeres... ... .. ..o ianaiiiol. 2,051

In Jane, 1390, Mr, Flemer was instracted to take up a topographiecal survey on the npper St.
Croix River and the Boundary Lakes. Reference to this duty will be found under a Leading in
Section 1.

Reference to the Coast and Geodetic Survey, as arbitrator, of a question between the States of
Maryland and Virginia, respecting the location of part of their boundary line.—The Superintendent
baving been requested by the Governors of the States of Maryland and Virginia to detail an officer
of the Survey who should act as arbitrator between those States with reference to the location of
a portion of their boundary lize in the lower Potomac, in regard to which the proper interpretation
of the award made in 1877 was in dispute, Assistant Henry L. Whiting was directed to confer with
Governor Jackson, of Maryland, and Governor Lee, of Virginia, and after having placed himself
in possession of all the information attainable by inspection of original charts and documents, and
by examinations of the locality, to exercise his best judgment to bring the matter to a conclusion.

Mr. Whiting made a thorough study of the subject, and his methods and the conclusions
finally arrived at werc communicated to the Superintendent in a report which is published as
Appendix No. 11 to this volume. Copies of this report were furnished to the Governors of Mary-
land and Virginia. See notice more in detail under the heading ‘‘ Special Operations.”

Eramination and location of a dangerous rock in the Potomac River.—A dangerous rock not laid
down on the chart having been reported to exist in the Potomac River off Easby’s Point, Assistant
Henry L. Marindin was directed to organize a party to examine and locate it. This work be took
up nnder instructions dated April 19, and on the 29th he had completed the survey.

His examination showed that the rock was a dangerous obstruction to navigation for vessels
drawing 9 feet and more of water. The rock was a single one, having a depth over it of 9 feet at
mean low water, and 19} feet around it. It lies very nearly in the middle of the river (taking the
high-water line of each,.shore), but the chanuel proper lies to the eastward, between the rock and
Easby’s Point, with the deepest water, 32 feet, about 200 feet east of the rock.

To the westward, towards Analostan Island, the depths shoal from 194 feet at the rock to 16
feet depth at a distance of 120 feet, and thence decrease to the low-water line.

The following measurements in feet give the location of the rock:

Distance to high-water line of Analostan Island . . ... .. ..o iiii e iios 620
Distance to Littlefield’s Wharf, bearing N. 17930 E. ... .............. PR 920
Distance to Government Wharf, Washington City, bearing N. 51° 50/ . ... ... 640

Mr. Marindin was aided in his work by Expert Observers IJ. E. Haskell and Homer P. Ritter,
and by Mr. Corcoran Thom, as recorder.

A hydrographic sheet, scale 1-5000, showing location of rock and of black buoy to the eastward
of it, has been filed in the Archives.

Other duty assigned to Mr. Marindin is referred to under a heading in Section 1.

Hydrographic examinations for the Coast Pilot in Chesapeake Bay and its tributaries.—~Under
instructions dated July 31, 1889, supplemented by detailed instructions from the Hydrographic
Iuspector, Eusign E. H. Tillman, U. 8. N., Assistant Coast and Geodetic Survey, proceeded early
in August {o New York and took command of the steamer Endeavor, leaving port August 8 for
Chesapeake Entrance. Ensign Tillman was accompanied by Mr. John Ross.

On the evening of August 9, the Endeavor anchored in Hampton Roads, and the next day
Ensign Tillmau took up the work of verifying sailing lines, descriptions of points, and collecting
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data from local authorities for the use of the Coast Pilot of Chesapeake Bay and tributaries. The
mauuscript of a volume covering these waters had been prepared from all sources available at the
Office by Ensign Tillman, with the aid of Mr. Ross, aud il remained only to make final verifica-
tions afloat. Between August 10 and September 13, the Endeavor steamed up all of the principal
tributaries of Chesapeake Bay, and the work was completed with the exception of that in Chester
River and at the immediate head of the Bay. When the Endeavor left the Chesapeake for New
York September 15, it was expected that the manuscript of the (oast Pilot for the waters under
examination would be ready in a few days for transmission to the printer.

On September 18, Ensign Tillman was relieved in command of the Endeavor by Ensign L.
M. Garrett, U. 8. N., and was instructed to proceed to Washington and report to the Hydrographic
Inspector for duty at the Office in charge of the Coast Pilot Division.

Framination for additions of topographical details to a chart of Novfolk Havbor and vicinity—
In order tn collect upon the ground all data and information praeticable with regard to works of
constraction in Norfolk Harbor and vicinity, so as to provide for additions of topographical
details to the chart of that harbor without making a detailed resurvey, Assistant Johin W. Donn
was instrueted in January, 1890, to make an examination of the water front of the city, and atter
cousultation with Lieut. G. J. Fiebeger, U. 8. Engineers, in charge of the improvenents of Nor-
folk Harbor aud the Elizabeth River, to locate the lines of new structures at the Gosport Navy-
Yard, and along the water front of the town of Portsmouth.

The approximate positions of all lines not indicated upon the chart, except by compilation,
had been laid down, and Mr. Donn was able therefore to proceed with the work without delay.
After the completion of the work at Portsmouth, the present wharf lines of Berkley and Norfolk
were located. Both at Berkley and at Atlantic City {a northern suburb of Norfolk), especially
at the latter, structures of a temporary character were found to be undergoing frequent change;
old wharves being altered in form and vew ones in course of erection.

The work thus completed by Mr. Donn brought the record of changes up to date, and eorre.
sponded with that of the engineer in charge of harbor improvements. Lieutenant IFiebeger will
keep the Office informed of such additional changes as may oceur from time to time, both in strue-
tures along the water fronts and in depths of water.

Before returning to the Office Mr. Donn examined the original topographical surveys of the
arca to the north and east of Norfolk in order to ascertain what triangulation it would be desira-
ble to make, should a new and more precise topographical survey of the whole area be called for,
His special report npon this subject emphasizes the importance of large seale surveys of the most
exact character in the vicinity of ecities and harbors, and of the exercise of the utmost care in the
determinations of topographical details, especially those that are likely to be permanent, with
reference to their utility in such fature resurveys as the development of the country may demand.

Eramination of ¢ shoal off Wolf-Trap Spit, Chesapeake Bay.—Upon being detached from duty
in the Office, Lieut. Commander Seth M. Ackley, U. 8. N, Assistant Coast and Geodetie Survey,
was directed June 14, 1890, to take command of the steamer Endeavor, for the purpose of making
such hydrographic examinations as would enable him to verify manuscript compiled for the Atlan-
tic Coast Pilot for the coasts of Maine, New Hampshire, and Massachusetts.

On his way to this duty he was instrocted to examine and develop a shoal reported off Wolf-
Trap Spit, Chesapeake Bay. On June 20 he ran the lines of soundings required, finding rather
less water on the shoal than bad been reported. Records of this work have been sent to the
Office. The statistics are :

Number of miles of sounding lines run...... erereeeiasas e riraea e 16
Number of angles mMeasured. .. . ....cuxeueenraaaccararsaantsonennanee e 49
Number of soundings ................ P 528

Work executed by Lient. Commander Ackley later in the year will be referred to in the next
Annual Report.

Re-ocoupation of a station at Lynchburgh, Va., for magnetic determinations.—1In the course of the
magnetic tour of Assistant James B. Baylor, beginning in Janunary, 1890, under instructions issued
in December of the year preceding, a number of new stations were occupied for the determination
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of the magnetic elements, and a number of stations re-occupied to obtain data for additional
knowledge respecting the secular variations of the magnetic declination, dip, ard intensity.

Towards the close of the season, a station was re-occupied in Lynchburgh, Va. It had been
originally oecupied, under the direction of J. E. Hilgard, M. N. A. S., as one of the stations of the
Bache Fund. The station was located on the bluff on the north side of the James River opposite
the city ; the chief of party was F. E, Hilgard, and the observations for magnetic declination, dip,
and horizontal intensity were made by him and by J. M. Poole in July, 1873.

Mr. Baylor’s observations were made in June, 1890; the latitnde, longitade, and azimunth
were determined by observing on the sun on one day, and the magnetic elements on another day.
Stations oceupied by Mr. Baylor earlier in the year are referred to under headings in Sections
V1, IX, and XIIIL.

SECTION 1IV.

NORTH CAROLINA, INCLUDING COAST, SOUNDS, SEAPORTS, AND RIVERS (Skercnss No. 1,11,19, aND 20).

Connection for purposes of verification of the triangulation of 1854 in Bogue Sound with the
triangulation of 1886 in the vicinity of Beaufort, N. 0.—A redetermination and verification of
points in the triangulation of Bogue Sound, North Carolica, executed in 1854, having become
desirable, Assistant W. C. Hodgkins was instructed to proceed to Beaufort, N. C., towards the
end of May, 1890, and carry to the westward his triangulation made in that vieinity in 1886 to a
counection with that of Bogune Sound.

Mr. Hodgkins left Washington in pursuanece of these instractions May 24, and immediately
upon his arrival at Beaufort began field work.

Ten tripod signals were ereeted, besides several ordinary signal poles; thirteen stations were
occupied and twenty-three objects were observed. At three of the stations observing platforms
were built, it having been found necesssary to elevate the theodolite about ten feet above the
surface of the ground.

The conzection of the new and old triangulations was made upon the line Jumping Run to
Rocky Point, about twelve miles west of Beaufort. The old station “ Shepards Point” was also
recovered and occupied.

Mr. Hodgkins was furpished with one of the theodolites recently constructed in the office
which are adapted to the determination of magnetic bearings, and he was enabled therefore to
observe the magnetic deelination at each station occupied except at two where the conditions
were not favorable.

With regard to Bogue Sound, he states that the shores have been to a considerable extent
washed away during heavy storms in recent years. In 1867, the topographical party found
nearly all the station marks in place, while in 1890, only three were found out of ten searched for,
and two of these were below high-water line.

The old stations recovered and the new ones established were marked with care, earthen
cylinders being used for underground marks, and white marble blocks for center marks at the
surface. Around these, for witness marks, heavy cedar posts were placed.

Mr, W, P. Bullock served in the party as recorder, and Mr. E, E. Storch as foreman. TField
work was finished the last day of the fiscal year, and two days later the party was disbanded.

SECTION V.

SOUTH CAROLINA AND GEORGIA, INCLUDING COAST, SEA-WATER CHANNELS, SOUNDS, HARBORS,
AND RIVERS (Sketcmes Nos. 1, 11, 19, axp 20).

Triangulation and topography in the vicinity of Charleston, South Caroling.—In order to advance
towards completion the triangulation begun by Assistant Euagene Ellicott in the vicinity of
Charleston, 8. C., in 1889, and to check it by the measurement of a base suitably located,
Asgsistant F. D. Granger left Washington in pursuance of instruetions ou March 5, 1890, and
upon reaching Charleston, organized Lis party on board of the schooner Ready which was turned
over to him by Ensign J, C, Drake, U. S. N., Assistant Coast Survey.

Mr. J. B. Boutetle was detailed as acting assistant in the party and Mr. V. K. Hendricks
ordered to report for duty as recorder.
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- Work was begun by a careful examination of Fort Sumter in order to recover if possible
the exact position of the triangulation station of 1857. The walls of the fort remain as before the
war, except that they have been cut down one tier of casements. The station oceupied in 1889
was found to be but slightly in error, being about 5 inches too far to the northeast. The
measurement made in 1889 mnst have been taken, Mr. Granger thinks, from the outside edge of
the eoping instead of from the edge of the wall. The station of 1889 was connected by careful
angular and linear measurements with the new position. Mr. Ellicott’s signal was then removed,
and an observing tripod and scaffold signal, 12 feet high, was erected over the point, this having
been found necessary in order to command the entire horizon.

The reconnaissance which followed to obtain a site for a base-line resalted in the selection of
a site on Morris Island., Preparations were then made to measure an astronomical azimuth at
station Fort Johnson, the most convenient point for that purpose. Time was obtained by double
altitudes of the sun, and for azimuth, Polaris was observed before and after western elongation.
As soon as possible after the completion of the observations for azimuth, Mr. Granger visited
Morris Island to prepare the base-line for measarement. Marking stakes were set upon the line
for each tape-length (30 metres), the stakes being driven until their top surfaces were flush with
the ground. Due precautions were taken over rough ground and over marsh to preserve an
exact alignment for the tapes, both horizontally and vertically. The measurement was completed
by April 3, the length measured being 1,491 metres. As soon as the connection of the base with
the triangulation of 1889 had been made, Mr. Granger took up the triangulation of Ashley River
from the limits of Mr. Ellicott’s work of the preceding season, and carried it up that river for a
distance of 9 miles. The reconnaissance, signal building, opening of lines and other operations
involved in this triangulation ocenpied the entire party during favorable weather in the field.

At the same time, the computation of geographical positions determined by the triangulation
in the lower bay was pushed ahead as rapidly as possible. Every church spire and every
prominent object in the city of Charleston was determined; also all of the light-houses and
other prominent objects in the harbor and bay.

A comparison of geographical positions of several of the triangulation points with a redeter-
mination of the same points based upon St. Michael’s church spire led Mr. Granger to infer that
this point had been more disturbed in position by the earthquake of August 31, 1886, than either
Flynn’s Chureh or the Orphan House, two other points of the triangulation of 1857. Accordingly
he sent Mr. Hendricks to Charleston to obtain information with regard to the probable changes
in the positions of the various church spires due to that catastrophe. Mr. Devereux, superinten-
dent of Government buildings, gave details respecting these changes, and stated that the spire
of St. Michael’s had sunk 10 inches on the Meeting street face, and was probably then leaning 23
feet to the southwest.

On the eighth of May the triangulation of the Ashley River having been carried as far as
practicable for the season, Mr. Granger, in pursuance of instructions, turned the charge of his
party over to Mr. J. B. Boutelle, who took up the topographical survey of the Ashley River,
carrying it up as far as station Atlantic.

Mr. Granger proceeded to Washington to prepare for other duty which will be reported under
a heading in Section XV,

On May 17, Mr. Boutelle suspended field operations, and on the 21st, laid up the schooner
Ready in the Cooper River. His services are very highly commended in the report of his chief.
Mr. Hendricks rendered efficient service as recorder.

The statistics of the season are:

Base line:
Length of, in metres..... . ctrecesasarsaenasnes fusnsesesans 1,491.03
Triangulation :
Area of, in square statute miles...... eerveeetecsecemasmacinnsacnreneas 1T
Number of observing tripods erected.......cocieimanenaaa L. 18
Number of statious occupied for horizontal measnres.................. 29

Number of geographical positions determined.......ccuvvaniniensnn.en 82
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Azimuth work:

Number of nights of observations for azimuth...... . 2
Topography (scale 1-10000) :

Area surveyed in square statute miles........... eereeantsraenannan. 2

Length of shore line of river in statute miles....... “mectisanenransees ]

Length of roads in statnte miles. ... . ... i avrieiienriienieinannnn 10

Length of shore line of creeks in statute miles.......cooveveinnalo. 3

Establiskment and maintenance of an automatic tidal station on Tybee Island, Savannah Rivey
Entrance.—Reference was made in the last annnal report to the selection of a site for an antomatic
tide gauge on Tybee Island at the entrance to Savannah River. A pier for the gauge was built a
short distance northwest of Tybee Light. Creosoted piles were used for the foundation of the pier,
and those which it was specially important to protect were also sheathed with copper below the
water line. The gange was put in operation September 28, 1889, and has been kept running since
that date. This series will be of great value, not only for the prediction of the Savannah River
tides but also for the study of the laws of tidal action on the South Carolina and Georgia coasts.

Mr. J. G. Spaulding established the gauge in position and kept up the record until January,
1890, when he was relieved by Mr. Eugene Veith, who had qualified himself as tidal observer under
Mr. Spaulding’s direetion.

Speeial hydrography.— Eramination of the sounds and estuaries of Georgia with reference to
oyster culture.—In compliance with a request received from the Governor of the State of Georgia
early in September, 1889, Ensign J. C. Drake, U. 8. N., Assistant Coast and Geodetic Survey,
commanding the schooner Ready, was direeted by the Superintendent to proceed to Savannah and
make such hydrographic surveys and examinations as might be required in eonnection with the
investigation of oyster beds in the waters of that State.

The Ready having been duly fitted for the service arrived at the mouth of the Savannah River
October2. Having fully informed bimself in regard to the requirements of the work by consultation
with the State authorities, Ensign Drake decided to carry the investigations from the Savannah
River southward to the Florida line. The experience he had already acquired in similar work
during three years’ service on the North Carolina coast with Lieut. Francis Winslow, U. 8. N,, was
of great value to him. As assistants he was enabled to secure the services of Messrs. John D.
Battle and W. F. Hill, who had been his associates in the North Oarolina survey, and also those of
Mr. W. N. King, jr., a gradunate of the U. 8. Naval Academy.

Great interest was manifested in the work by Dr. A. Oemler, of Savannah, an authority on the
biology of the oyster, and through his efforts the survey was in many ways expedited. With the
approval of the Mayor of Savannah, a naphtha launch was placed at the disposal of the party by
Dr. W. T, Brunner, Health Officer of the city, and the field working force was thereby doubled.

The time for the prosecution of the surveys being limited to five months and the appropriation
small, the examinations could not be made as minute and comprehensive as was desirable, but
notwithstanding the limitations under which hie was placed, the report submitted by Ensign Drake
discusses very fully all brauches of the subject, and, with the statistics gathered, points out to the
State anthorities what farther legislation is desired in order to encourage the oyster industry.

This report, accompanied by seven charts, has been published as Balletin No. 19, Coast and
Geodetic Survey. The charts show graphically the location, limits, and areas of the natural oyster
beds and the specific gravity of the water reduced to a temperature of 60° I., while the report
describes the methods of work and the areas examined, states the general conclusions arrived at,
and presents a tabular statement of acres for each arca; acres outside of the limit of 1,000 feet from
the shore at ordinary mean low tide, and acres occupied by natural oyster beds.

Ensign Drake states that of upwards of 70,000 acres examined not more than 30,000 were
deemed suitable for oyster culture, but that under the present law these 30,000 acres, if leased
wonld turn into the State school fund $30,000, and when reduced to cultivation would increase the
taxable property of the State by §3,000,000.

Hydrographie investigation.—Changes on 8t Simon’s Bar, entrance to Brunswick Harbor,
Georgia.—Certain changes on St. Simon’s Bar and in the channels leading to Brunswick Harbor,
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Georgia, having been reported to the Offiee by a citizen of Brunswick, Lieut. J. ¥, Moser, U. 8. N,,
Assistant Coast and Geodetic Survey, was instructed to make an investigation of these changes
ou his way north after the completion of his surveys on the Florida coast.

Having arrived off St. Simon’s Bar in the steamer Bache on May 16, 1590, at 11 a. m., and
finding the conditions favorable for sounding, it being low water, spring tides, and but little wind
and sea, Lientenant Moser anchored outside and sent a boat at once to sound the North and South
Channels. Upon the return of the party the officer in charge reported that the best chiannel
across the bar was between the wreck of the Sunheam and No. 1 buoy. The steamer was then
taken to the sea buoy and a line of soundings, using two leads, was carried from that Luoy across
the bar to the P. 5. Channel buoy. Next morning, after passing quarantine, Lieutenant Moser
sent a boat to finish the examination whilst he proceeded to Brumnswick and spent some hours
with two captains of tugs who daily tow vessels across the bar and with three bar pilots, all of
whom gave freely the information desired.

He reports as the result of his own examinations and from information gathered as just men-
tioned that the North Channel has changed to such an extent that at preseut only 10 feet caun be
carried through it at mean low water, and that it is no longer used; that in the South Channel
there is little more than 12 feet on the bar, probably 124 feet at mean low water; that the south
point of the Middle Ground has made to the southward, so that buoy No. 1 is now on the south
point of the shoal, and is used in entering as a starboard-hand instead of a port-hand buoy, as
represented by its number and color.

Lieutenant Moser gives sailing directions for crossing the bar and entering the sound with
the buoys and channels as found by his examinations, but he goes on to show that the channels
are coustantly shifting, and observes that the changes on this bar are similar to those that arc
occuring yearly on other harbor bars between New York and Key West, and which demand not
extensive resurveys but a few days’ soundings to furnish data for correcting charts to date. To
have such work done effectively and promptly he snggests the consideration of a system previously
urged, that of dividing the Atlantic coast iuto sections, one from Fastport to Cape Hatteras and
another from that point to Key West, and the maintenance of a well-found steamer anil a well-
organized hydrographic party on each section to make resurveys, special examinations, locate
wrecks, ete.

The advantage derived from the operation of such a system would, it is believed, amply justify
the expenditure involved.

Hydrographic work executed by Lieutenant Moser in the summer and autumn of 1889 is
referred to under a heading in Section I, and his surveys on the Florida eoast under a heading in
Section VI. .

SECTION VI.

PENINSULA OF FLORIDA, FROM ST. MARY'S RIVER ON THE EAST COAST TO AND INCLUDING ANCLOTE
ANCHORAGE ON THE WEST COAST, WITH THE COAST APPROACHES, REEFS, KEYS, SEAPORTS, AND
RIVERS. (8krrcuks Nos. 1, 13, 14, 19, axp 20.)

Eramination of a shoal reported off the northern end of Key Biscayne.— A shoal off the northern
end of Key Biscayne having been reported to the Office, Lient. A, L. Hall, U, S. N., Assistant
Coast and Geodetic Survey, commanding the steamer Hndeavor, was instructed to stop on Lis way
north from duty on the Gulf coast and make an examination of the locality.

Under date of June 9, 1890, Lieutenant Hall reports that the shoal was found abeut 250 feet
southwest of the present position of Cape Florida buoy ; that its area was about 600 square feet,
and that the least water found was 123 feet. The shoal had been formed by cement barrels
thrown over by a steamer which grounded in that locality in June, 1889. Bundles of barbed wire
had been thrown over at the same time, and in searching for and recovering these the barrels Lad
been somewhat distributed and were no longer in piles. The least water referred to was taken
on top of one of the barrels standing on its head. About the barrels the least water was 15 {eet.

Due notice of this shoal was given in Notice to Mariners, No. 129, published June 30, 1890.

Gulf Stream explorations—Investigation of currents continued.—Lieut. C. E. Vreeland,
U. 8. N,, Assistant Coast and Geodetic Survey, who succeeded Lieut. J. E. Pillsbury, U. 8. N., jn
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command of the steamer Blake, was instructed to continue the investigation of the currents of the
Gulf Stream during the winter of 1889-'00.

He reports that the Blake left Hampton Roads November 18, 1889, and re-entered the roads
on hier return north April 10, 18900, During this interval of four months and twenty-four days,
attention was directed chiefly to the two sections of the Stream, located respectively between the
west end of Cubu and a point about sixty miles west of Tortugas, and between the Campeche Banks
and the Mississippt Delta. There are six stations on each section, and each station was occupied
at least twice during the geason. Several additional anchorages were made by Lientenant Pills-
bury (who had accompanied the party southward) on the way from Hampton Roads to Key West,
mainly with a view of giving Lientenant Vryeeland practice in the use of the anchoring gear and
other apparatus peculiar to the Blake's outfit, but the points occupied were so selected as to eon-
nect all the data obtained at them with the general scheme of investigation, and to make them
available either for present use or future reference.

The distances Letween sections, and also between the several stations on the sections, were
unusually great in comparison with those made during the former seasons, and much of the time
(nearly one-third) was consumed in steaming.

Lieutenant Vreeland reports the following statistics of the work:

Physical hydrography—

Number of deep-sea anchorages............ 2 N [ 33
Total number of observations of currents with the meter................. 1, 344
Total number of observations of currents with the pole.................. 1,350
Nuwmber of current floats put overboard ... .......... PO e 20
Numberof miles steamed . . ... ... . . . il eiiaiiiiiiiie e 1,877

A sounding was taken at each station before anchoring, and the bottom specimens brought ap
by the sounding rod were carefully preserved. The deepest water anchored in was 1,949 fathoms ;
the least depth sounded was 240 fathoms.

The accumulated data of the season were turned over to Lieatenant Pillsbury, who will embody
them in a report which he has in preparation.

Lient. H. Kimmell, U. 8. N.; Ensigns C. 8. Stanworth, J. E. Shindel, and P. Andrews, U. 8. N.;
Assistant Surgeon T. Owen, U. 8. N,; and Assistant Engineer W. W. White, U. 8. N,, were
attached to the party on the Blake.

Other dnty assigned to Lieutenant Vreeland is referred to under a heading in Section II.

iIydrographic surveys in Barnes Sound, in the Bay of Florida, and on the west coast of Florvida
Jrom Cape Eomano to Shark River.—In continuation of the hydrography of the west coast of
Florida, and for its completion as far as practicable, Lient. J. F. Moser, U. 8. N., Assistant Coast
and Geodetic Sarvey, commanding the steamer Bache, left Baltimore for Key West January 11,
1890, and after a very rongh passage arrived at the latter port January 19.

After coaling and taking on board lumber, ete., the Backe proceeded to the working ground,
where operations were begun on the 24th instant.

During the winters of 1887-'88, and 1888-’89, Lieutenant Moser had finished the more
important parts of the bydrography from Cape Romano southward to the Bay of Florida, and
theuce westward and southwestward along the Florida Keys, and in the unfinished portions, the
waters being very shallow and no chanuels for commercial purposes existing, it became somewhat
of a question whether any further surveys should be made. But it was finally decided that it
would be desirable to have soms representation hydrographically of those unfinished areas upon
the charts, and in aceordance with Lieutenant Moser’s suggestions, the plan of work was made to
include the development of the hydrography of a simple system of lines, using the topographical
features, as far as possible, to locate them by. The work was divided into three sections, which,
as they are differently conditioned, Lieutenant Moser considers separately in his report.

The first section embraced that portion of the work sonth of the main land of Florida, and
included the waters of Barnes Sound and Cards Sound to Pumpkin Key, where the hydrography
connected with that previously executed in Key Biscayne Bay. These waters are entered (rom
the reefs by sloughs between all the reef-keys ; from the westward by slonghs between Twin Keys,
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Shell Key, and Upper Matecumbe, and from the eastward by slonghs through Cards Sound. They
are interspersed with many keys and are cut up into numerous lakes and ponds; the dividing
lines, however, are not land, but shoals,” which, in extreme low water, may be bare in places, but
have usnally a foot of water over them, and are covered with grass.

The ponds thus formed have from 5 to 7 feet of water, and on the reef side are connected by
narrow sloughs, which, though as deep as the ponds, have bars, permitting boats having a draft
of 2% feet at ordinary water level to pass through. A westerly wind makes high water over this
gection, and an easterly wind low water.

There is no traffic through these inside waters. {()ccasionally a turtler or a sponger appears,
and it is apparently quite an event when one of the dwellers on the key-reefs goes as far as the
main lund. There are no distinctive features to the land. The shores of the keys and the main
are covered with mangrove bushes and trees, and are for the most part swampy, though generally
containing sand or shell ridges,and in many places the mud is so soft as to make it almost im-
possible to land for signal building.

Most of the points marked in the old triangulation have been lost; two, however, were
recovered, Stations West and Road; and two partially recovered, Stations Mark and Middle Plan-
tation, and as the work progressed and expanded to the eastward four more stations were found,
by means of which and by additional points determined the work was carried forward.

Lieutenant Moser notes that great changes in topographical features seemed to have occurred
since the date of the earlier surveys. He observes that there is no regular tidal action in these
waters, the water levels depending entirely upon the winds, except in the immediate vicinity of
the inlets, where the tides slightly modify the conditions.

With regard to local names, he states that the body of water to the eastward and northeast-
ward of the Bay of Florida, marked as Barnes Sound on the chart, is locally known as Cards
Sound. At the castern end is a point on which there is a triangulation station known as Barnes
Point, and from this point extends a shoal to the northwest joining the mainland. East of Barnes
Point to the Arsenicka Keys is Cards Sonnd, divided into Little Cards Sound, the western por-
tion, and Big Cards Sound the eastern portion, The large landlocked pond between what is
called Barnes Sound on the chart and Cards Sound is kuown locally as Blackwater Sound.

Having finished the eastern work, or the first section, tbe hydrograpby of the second section
was taken ap. Lines of sonndings were rnn traversing the waters between the keys from Big
Pine Key to Key Weset. These waters are generally very shallow; there are many bunches of
mangroves, shoals, and bars, and the work was executed rather for the purpose of showing that
there were no commercial channels than for the development of the 1 and 2 foot channels that
existed.

The keys on this section are but sparingly inhabited, the soil or rocks not being so favorable
for cultivation as the eastern keys. Sawyer Key, so named on the chart, is known locally as the
Bay Cudjoe.

After the completion of {his portion of the survey, Lientenant Moser proceeded to Shark
River, north of Cape Sable, to begin work on the inlets and river mouths between Cape Sable
and Cape Romano.

The bydrography from Cape Sable to Cape Romano and thence seaward to the 10-fathom
curve had been executed by his party dnring a preceding season, but there was then no shore-line
delineated on the sheets, the hydrography having preceded the topography. Hence the inside
work required a more thorongh development, aud the hydrography was therefore carried into the
mouths of the rivers, the passes and tbe openings, and as far as the topography had been executed
between the keys. A full account of this scction, with sailing directions, ete., was given by
Lieatenant Moser in his report for 1887-788.

Field operations were closed May 17, 1890. The following named naval officers were attached
to the party: Bunsigns H. A. Bispham, R. D. Tisdale, S. M. Strite, C. Bertolette, and E. H. Durell,
U. 8. N.; Passed Assistant Surgeon John M. Steele, U. 8. N,, and Assistant Engineer E. H.
Scribner, U. 8. N. Messrs. J. L, Dunn, J. M. McTiffany, and Thos. 8. Martin served as recorders.

Lientenant Moser commends the cheerful and efficient aid rendered by his officers, and
referring to the fact that during three separate tours of duty his connection with the Survey

H, Ex, 30———4
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had occupied in all fifteen years, he observes that he will always look back upon this duty as the
most agreeable of his naval career, and that he will hold in grateful remembrance the military
and civil members of the service with whom he was associated.

Lientenant Moser, upon his detachment from the Sarvey July 15, 1890, was ordered to the
new armored cruiser San Francisco.

The statisties of his Florida work, 1890, are as follows :

Hydrography:
Area sounded in square geographical miles........ . 830
Number of miles (geographical) run while sounding................... 2,361
Number of angles measured ........ Neeceanesaacarenainnan beer e 11,218
Number of soundings ... ... i iiinaiiiiia.n. Fetmue e 123,677
Number of tidal stations established ........_._..... Cebeiercanacanaa 7
Number of hydrographic sheets finished. .......... Coman reaataiaens 8

Scales of hydrographic sheets, 1-20000 and 1-40000.

Triangulation, topegraphy, and hydrography on the west coast of Flo rida, in the vicinity of Cape
Romano and to the northward.—The survey of the west coast of Florida from Cape Romano to the
northward, ineluding Caximbas Bay and Cape Mareo Pass, triangalation, topography, and
bhydrograply was taken up by Assistant Joseph Hergeshimer, January 28, 1890. Having arrived
at that date at Coon Key, with his party on board the schooner Quick, he found it necessary to
re-establish signals at Cape Romano, Caximbas, and Big Marco, and to determine a number of new
points for the topographical survey.

The topography was executed on a scale of 1-10000, and inclnded the shore line of all the
navigable waters back of Cape Romano, the shore lines Coon Key to Big Marco, and Coon Key to
Caximbas Pass, and those of the adjacent islands aud navigable passes.

In the hydrography, ou the sawe scale, were embraced the waters just named, and the bars at
Caximbas Bay Entranece and at Big Marco Pass. These inside passes are much used by vessels of
about & feet draft, as they afford a direct and safe passage inside of Cape Romano, avoiding
the long distance ountside of Cape Romano Shoal. Mr. Hergesheimer staked the passes so that
strangers could go through without a pilot.

Tidal stations were established at Caximbas, Coon Key, and Big Marco, bench-marks were
set at each of these stations with the level, and simultaneous observations of high and low waters
made. The tide gauge at Caximbas was connected also with the granite station mark on the hill
at Johnson, Caximbas Bay. The top of the station mark on this hill is 58.97 feet above zero of
the tide gauge at Shell Landing. - The hill is the highest on the coast for a long distance. Mr,
Hergesheimer visited the tidal station at Fire Island, and erected a new gauge there, connecting
it by a line of levels with the old bench-mark,

Field operations were completed April 15, and on April 26 the schooner was laid up at Fort
Myers and the party disbanded, Mr. Hergesheimer proceeding under instructions to Washington,
Early in June he was directed to take charge of a party for the survey of the Sehoodic Lakes, at
the head waters of the St. Croix River, Maine. Reference to this duty is made under a heading
in Section I; and, under Section II, a report of service rendered on the Schuylkill River in 1889,

Mr. Charles H, Deetz reudered efficient ser vice in the Florida work. The statistics are:

Triangulation:
Points detetmined with the theodolite .......... Gemmraeban e raaaaanas 4
Points determined with the transit..... e Mecoeseancranaaaan areaa 34
Beach measurement in miles ...... Y 1
Topography:
Points determined with the plane table............ e remaseiaeeaneoan 92
Miles of shore line sarveyed . ... ... iiieneiiiiiiii i, T
Hydrography: :
Miles run in sounding ..... 157
Number of angles measured ................c...... Ceteeaanas P 310
Number of soundings............cocovaon cosersiaanans B (X3 §

Number of tidal stations establxshed........... ..... cessveavescucnane 4
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SECTION VII.

PENINSULA OF FLORIDA, WEST COAST, FROM ANCLOTE ANCHORAGE TO PERDIDO BAY, INCLUDING
COAST APPROACHES, BAYS, AND RIVERS. (SKETCHES Nos. 1, 14, 19, aXD 20).

Triangulation, topography and hydrography of the upper branches of Escambia and FEast Bays,
Pensacola Bay, Florida, for the use of the Gulf Coast Navy-Yard Site Commission.—In pursuance
of instructions issued towards the end of November, 1889, Subassistant P. A, Welker proceeded
to Pensacola, Fla, early in December of that year, and organized his party for a survey of the
tributaries of Pensacola Bay, which was needed for the use of the Gulf Coast Navy-Yard Site
Commision.

It was desirable to make the triangulation of Pensacola and Perdido Bays one connected
scheme, and as many of the points of the old triangulation had been lost, Mr. Welker was directed
to begin his work on the line Navy-Yard Wharf to Fort Pickens, and extend it to the locality of
the topographical work needed. He found it necessary to 1ay out a new scheme from this line as
a base, which was the same as had been used for carrying the triangulation into Perdido and
Mobile Bays, in February and March, 1889.

With regard to the country surrounding Pensacola Bay, Mr. Welker remarks that it is very
heavily timbered ; that the soil consists of a drifting sand, and that in many places there are
dense and almost impenetrable swamps. In order to avoid these swamps and the cuatting of lines
through heavy timber, it became necessary to establish the triangnlation stations on the sand
dunes close to the shiore. The outlines of these dunes being coustantly chauged by the drifting
sand, it was somewhat difficult to mark the stations so as to insure their preservation,

By February 6, 1890, stations had been established and signals erected as far as Lora Point
on Escambia Bay, and the observations were finished as far as the line Emanuel to Hickory, about
three miles above the city of Pensacola. Here it rested for the season, and the topography and
hydrography in the vicinity of Pensacola was then taken up.

A number of points for this work had been determined by the triangulation, and from the
stations Post-office and the cupola of the Harbor Master’s Building, the geographical positions of
which were known, numerous flags placed in high trees were located.

On March 18, the topography and the hydrography were finished, and on the 20th the party
was disbanded.

Following are the statistics reported :

Recopnaissance :
Area of, in square statute miles ....... hasmecreasen i Ceretiecaannn 50
Lines of intervisibility determined as per sket;ch. e eeierettiesaneanaaaas 39
Number of points selected for scheme.......ovvuoviiiriiivinrosannensns 16
Triangulation :
Area of, in square statute miles ... ... Cetareeainassraaecetaaay eiaees 21
Htations oceupied for horizontal measures, number 103 10
" Number of geographical positions determined .......... Crimsemeasesanae 36
Topography :
Area surveyed in square statate miles . ... ... ..o i ieiiiiiiiiaian.. 16
Leugth of shore line of bay and of bayous in statute miles........._..... 37
Length ofroadsinstatute miles. ... ... ... ... ... ... . ol ... 46

Topographic sheet completed, one on a scale of 1-10000, from a mile and a half west of the
mouth of Bayou Chico to Magnolia Bluff, including both bayous and the city of Pensacola.

Hydrography :

Area sounded in square geographical miles ......... ... oo ool 1
Number of miles (geographical) run while sounding........... ... .. 22
Number of angles Ieasnred .. voes cacreneccoceeneacnenans taeenes P . 78

Number of 80unGIngS ... .ovveiiiciiernsvessssescnsiresncacasscnanssss 35719

5
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Oune bydrographic sheet on a scale of 1~10000, including hydrographic survey of Bayou Chico
and Bayou Texas,

Mr. O. B. French served faithfally and ably in the party, as recorder and computer, until an
attack of malarial fever compelled his detachment, February 12. Early-in March, Mr. H. P.
Ritter, expert ir physieal hydrography, was assigned, and aided most satisfactorily in bringing
the work to a suceessful conelusion.

Service executed by Mr, Welker, in Ohio, later in the fiscal year, is referred to undera
heading in Section XIV.

Triangulation, topography, and kydrography of Perdido Bay, Florida and Alabama.~—Reference
was made in the last Aunual Report to the work executed by the party of Assistant A. T. Mosman
on Perdido Bay, Florida and Alabama. This work involved the laying out of a scheme of
triangnlation requiring cutting through heavy timber, the erection of observing tripods and
seaffolds from twenty to forty feet in height, the oceapation of fifteen stations for observations of
horizontal angles, and the measurement of an azimuth.

For the continuation of the triangulation, and for the execution of the topography and
hydrography of the Bay aud its approaches, Assistant Stehman Forney was instructed, towards
the end of November, 1889, to organize a party to which were assigned Assistants C. T. Iardella
and W. 1. Vinal, with Mr. E. E. Torrey as foreman, and Mr. M. A. Coles as recorder.

Mr. Torrey having been sent on in advance of the rest of the party made all preliminary
arrangements for tield work, forming a camp on shore, and having the schooner Transit ready at
her station for use in local transportation, so that upon Mr. Forney’s arrival at camp, December
20, he was enabled to begin the survey next day.

Mr. Iardella was assigned to the topographical work ; Mr. Vinal to the hydrography, while
Mr, Torney was chiefly occupied with the triangulation, at the same time exercising a general
supervision over all of the operations,

During the early part of the season the weather was favorable, and satisfactory progress
was achieved, but during February and March, 1890, many delays occurred, owing to rain, to fog,
and to smoke arising from the frequent forest fires in the vicinity. Nevertheless, during the
season of three months, satisfactory results were obtained. The triangalation was earried to the
mouth of the Perdido River, and a reconnoissance made for the connection of the triangulations
of Perdido and Mobile Bays; the topography of both shores of Perdido Bay was carried to within
nine miles of its head ; the hydrography of the approaches was finished, and the interior waters
sounded out as far up as the end of the topography. The shores thus delineated and the waters
sounded ewmbrace not only the Bay proper, but also Bay La Launch, Old River, Johnson’s Bayou,
Cotton Bayou, Roberts Bayou, Ingraham’s Bayou, and Soldier and Palmetto Creeks.

Daring the last week in the field, Mr. Forney took up a reconnoissance for the connection of
the triangulation of Perdido Bay with that of Mobile Bay, and found that a practicable scheme of
triangles could be formed which would connect the work of Assistant Mosman with the old
triangulation at the southeastern extremity of Mobile Bay. This scheme would admit of two or
more quadrilaterals, the distance between the two systems of triangulation being but 9 miles, and
as the timber is small and seattering not much cutting would be needed.

Ho examined also the country between the head of Bay La Launch and Mobile Bay, and
ascertained that a simple and comparatively inexpensive scheme of triangulation could be carried
over that area, should it be deemed preferable to the coast-line system.

TField operations were closed under instructions on March 26, the schooner -Traasit being laid
up under charge of a ship-keeper at the Pensacola Navy-Yard, as also the tents, instrumnents, and
camp equipage. Mr. Forney then proceeded with the members of his party to Washington.

He observes that but little commercial importance attaches to Perdido Bay. It may be
desecribed, in general terms, as a wide and irregular-shaped sound, about 15 miles long, with
innumerable ramifications of creeks and bayous. At its northeastern extremity is the mouth of
Perdido River, which penetrates the interior for about 40 miles, and with the bay formns the
boundary on the west of Florida b. tween that State and Alabama. Four miles above its mounth
the river branches, sending off an arw to the northwestward, called the Blackwater. One mile
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and a half above the confluence with the Blackwater it again divides, the branch running north-
westerly being known as the ¢ Styx.”

The entrance to Perdido Bay is through a very narrow inlet into a lagoon called Old River.
The bar is shifting, and has upon it an average depth of 9 feet at mean low water. During the
prevalence of southerly winds the cove deepens, but becomes shallow under the pressure of
continned northers, The usual tidal carrent is about four knots, but during the prevalence of a
norther there is no tidal current, the volume of water ronning constantly seaward.

The channel into the bay, now in general use, is not through Old River (except during north
winds) but through a so-called cut-off, made some 135 years ago by persons living in the locality,
through the narrow strip of lowland separating Old River from Orinoco (or Johnson’s) Bay.
This cut has now greatly increased in width, and has deepened to 3 fathoms of water, although
it was at first but a ditch, 4 feet wide and 4 feet deep. This fact, Mr. Forney observes, is ouly
worthy of mention because if such a scour has developed in this particular channel, and in such
a time, it may have a bearing upon the future of the Bay as a commercial port. At present there
is no maritime commerce, the timber (mostly yellow pine, spruce, and live oak) being conveyed to
Millview, at the eastern end of the Bay, where there are two large sawmills with a manufacturing
capacity of 200,000 feet a day. These mills belong to the Southern Land and Lumber Company,
and their sawed lumber is trausported to Pensaeola by rail. ’

In closing his report, Mr. Forney expresses his great indebtedness to the experienced and
efficient support given him by the ofticers of his party.

For the season the statistics are as follows:

Reconnoissance:
Area of in square statute miles ...... Shheedanr ettt [ 36
Number of points selected for scheme. ................ e eenraecaan 6
Triangulation:
Area of in square statutemiles ... ...... ool iei i 13
Number of stations occupied for horizontal measures.......c..c..ccaau. 9
Number of geographical positions determined. ........ ceoteaenr e 21
Topography:
Area surveyed in square statntemiles .. ... L oo iaiiiiiiaiills 40
Length ¢f general shore line in statute miles... ... ... . ...ooo.o. 133
Length of roadsin statutemiles............... ..., e teeem e 17
Hydrography :
Area sounded in square geographical miles.......... Crvredmaasesatanns 60
Number of miles {geographical) ran while sounding ..... e e 300
Number of angles measured ...... ... ... ............ eereeenaeaaas - 1,250
Number of soundings ....... ..o 24,073

Service performed by Mr. Forney in Pennsylvania earlier in the fiscal year is referred to under
a heading in Section IL

SECTION VIII,

ALABAMA, MISSISSIPPI, LOUISIANA, AND ARKANSAS, INCLUDING GULF COASTS, PORTS, AND RIVERS.
(SkETCHES Nos. 1, 12, 14, 19, AxD 20.)

Reconnaissance and occupation of stations for the extension of the primary triangulation in Ala-
bama towards the Gulf of Mexico.—Field operations in Alabama for the extension to the sonthward
of the main triangulation were resnmed by Assistant F. W, Perkins early in February, 1890, in
pursuance of instructions issued in the month previous. Reconnaissance and the erection of high
observing tripods and scaffolds occupied the party until the end of April.

-As a result of 2 general examination of the topographical aspect of the country over which
the reconnaissance was carried, Mr. Perkins states that it may be broadly divided into three zones.

The northern zove, drained by the Tennessee River and traversed by the southwestern
extremity of the Appalachian chain, is almost mountainous.
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The middle zone, lying north of the latitude of Montgomery and draining into the Coosa,
Tuascaloosa, and Little Tombigbee Rivers, is traversed by ranges of high hills.

The southern zone, which drains into the Alabama, Tombigbee, Conecuh, and Chattahoochee
Rivers, is best described as undulating, but may be further described ag consisting of a series of
broad, sandy, heavily-wooded plateaux, dividing the drainage ; sloping gradually to the south and
east and more abruptly to the north and west, with broad alluvial river bottoms which are in the
main very flat, but with occasional knolls or clusters of hills of coarser and heavier material,

After these facts had been ascertained, it was deeided to rest the eastern line of points on the
Alabama-Conecuh divide, and to take advantage of the accidental elevations in the Alabama bot-
tom for the western points, until by the narrowing of the bottoms Lo the southward the divides on
either side of the Alabama River could be made available. ‘

The heavy forests and the almost uniform heights of all the ridges and summit levels made it
often necessary for the reconnoitering officer to be elevated from 100 to 200 feet above the ground,
and to effect this most economically and expeditiously, single poles from 3 to 5 inches in diameter
were get up and braced by a few sets of guys made of light wire. Upon these poles the observer
with his reconnoitering telescope was hoisted to the required height.

Mr. W, B. Fairfield, extra observer, was placed in charge of the construction party engaged
in erecting observing tripods and scaffolds, and accomplished excellent resnlts with very moderate
expenditure of time and money.

The reconnaissance having been extended to a point about 7 miles east of the Alabama River
and about 85 miles in a southwesterly direction fromn Montgomery, it was there rested, and by May
3, all of the signal lights having been posted, the party was at Jamison station ready for observa-
tions., These were completed, though not without mueh difficulty owing to almost continuous rain
and fog, by May 14, and the party was transferred on the next day to station Wilder. Owing to
the withdrawal of Mr. Fairfield for other duty at this juncture, and to a series of accidents to the
signal lawps, the observations at this point had not been finished at the close of the fiscal year.
In the latter part of June Mr. W, B. English joined the party, and by his industry and aptness
rendered very satisfactory service.

The statistics of the work will be given with an account of its progress in the next Annual
Report.

At the request of Governor Seay of Alabama, and by direction of the Superintendent, Mr.
Perkins established a trae meridian line by suitable mopuments set in the grounds of the State
Capitol. This work was done between the time of closing the reconnaissance and that of begin.
ning the regular observations, the party being then in Montgomery. The necessary astronomical
observations were made May 1. All the expense of procuring, preparing, and setting the monu-
ments was borne by the State.

Occupation of stations for the determination of the magnetic elements in Alabama, Mississippi,
Louisiana, and Arkansas.—In the course of the magnetic tour of Assistant James B. Baylor, which
has been already referred to under a heading in Section III, he occupied in the months of April
and May, 1890, a number of stations for the determination of the magnetic declination, dip, and
intensity in Alabama, Mississippi, Louisiana, and Arkansas.

At Lake Charles, Calcasieu County, La., a station was established in the grounds of the Gourt
house, in the rear of the jail, and was sccurcly marked. The latitude, longitude, and azimuth
were determined by observations of the sun on one day, and the magnetic declination, dip, and
intensity on another day.

At Mermentean, Acadia County, La., a station was established in front of the Mermenteau
Hotel, and securely marked, the observations made oun two days being similar to those at Lake
Charles.

Observations of a like character were made at La Fayette, La Fayette County, La., on two
days. The station here was established in an open lot in the rear of the Railroad House, and was
securely marked.

At Natchez, Adams County, Miss., a station was established on the bluff opposite the J ewish
cemetery, within a few feet of the ‘“Bache Fund” station occupied by Dr. T. O. Hilgard in 1872,
and as near to it as the changed surroundings would permit. The determinations of the magnetic
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elements made by Mr. Baylor will be of value. therefore, when compared with Dr. Hilgard’s
resalts in ascertaining the rate of change of the declination, dip, and intensity.

The stations above named were all occupied in April, 1890; those following in the month of
May.

At Vicksburg, Warren County, Miss., the Bache Fund station, ocenpied by Dr. Hilgard in
1872, on Castle Hill, was found to be no longer available, a tall iron tower having been built on
the hill since that year. A new station was established, therefore, on the eastern edge of Castle
Hill, and measurements made to connect it with the old one. Two days were occupied in making
the usual observations, and the station was carefully marked.

At Greenville, Washington County, Miss., a station was established in the large open square
in the center of the town, and securely marked. The magnetic elements were deterinined on one
day. and the latitude, longitude, and azimuth by observations on the sun on one day.

Similar observations were made on two days at Helena, Phillips County, Ark., where a station
was established in the Court-house grounds over the ecenter of a small lead bolt in the north
meridian stone of the County Meridian Line.

At Oxford, La Fayette County, Miss,, the Bache IF'und station, established by Dr. Hilgard in
1872 in the baseball grounds south of the campus of the University of Mississippi, was re-oceupied,
and the usual observations made on two days. The point was securely mwarked.

At Florence, Lauderdale County, Ala., Mr. Baylor re-occupied the station at which he had
determined the magnetic elements in 1851, The point is in the grounds of the Presbyterian Fewmale
Seminary, and had been well preserved. The usual two days observations were made.

From Florence Mr. Baylor proceeded in June, 1890, to Huntsville, Madison County, Ala.,
where he established a magnetic station in Spring Park, and marked it securely. The usual
observations were made on two days.

Other magnetic stations oceupied by Mr. Baylor are referred to under headings in Sections
I, IX, and XTII.

Extension of lines of geodetic leveling from London, Pope County, Avk., to Fort Smith, Sebastian
County.—The lines of leveling of precision in the State of Arkansas begun in September, 1887, in
compliance with a request from Prof. J. C. Branner, Director of the Geological Survey of that
State, and carried westward from the Mississippi River, had reached London, Pope County, in the
autumn of 1888. Towards the end of June, 1889, Assistant Isaac Winston was directed to organ-
ize a party for the extension of these lines to Fort Smith, near the western boundary of the State.

Mr. Winston reached Little Rock July 19, and was joined there by Subassistaunt J. H. Gray,
and by Mr. ¥. A. Young, recorder. The party was immediately organized, and the leveling obser-
vations were begun July 24. Two new geodetic levels, Nos. 5 and 6, and four new leveling rods,
L, M, N, and O, had been furnished for use in the work, and the eonstants of these were at once
determined. The plan of operations invelved the running of two separate lines of levels in oppo-
site directions by two observers. Mr. Winston made the forward measurement, and Mr. Gray the
backward one until September 11, when he was relieved from daty in the party, aud Mr. Young
placed in charge of the backward measure, Mr. H. D. Mitchell of Hot Springs, Ark., being made
recorder in place of Mr. Young.

The route was along the Little Rock and Fort Smith Railroad, and the party was exposed at
all times to the full effect of the sun’s heat., During the observations the instrument was shaded
with an umbrella, and while being carried from one station to another it was covered with a white
cloth. The striding level of geodetic level No. 6 being the least sensitive, that instrument and
rods L and M were used almost exclusively in the progress of the work. It was found that the
striding level required frequent adjustment, until the wooden wedges which kept the level vial in
position were removed and the vial fixed in place by plaster of Paris. The wedges after being
wet during showers of rain would shrink in drying, and hence change the level adjustment.

After October 10 Mr. Winston made the measurements in both directions himself, fearing that
otherwise the allotment of funds for the work would be exhausted before Fort Smith was reached.
Fortunately the lines were completed October 22, without exbausting the allotment.

The record was made in ink, and the computation of the results kept up from day to day, so
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that the necessary comparison between the measures could be made, and assurance obtained that
the limits for error were not exceeded.

Temporary bench-marks were established at intervals of 1 kilometre (about), and permanent
bench-marks in all the towns and villages along the railroad. At Van Buren, Crawford County,
three bench-marks were established, this being the proper point for starting the lines of precise
leveling which will form a junction with the transcontinental line at Kansas City, Mo. The
Arkansas River was crossed at Van Buren, the instruments and rods being placed on the stone
piers of the railroad bridge outside of the superstructure. At Fort Smith, the end of the line, two
bench-marks were established.

During the season the elevations of all county-road crossings, and those of the railroad
stations along the line were determined by holding the rod on the ground in the center of the track
at the crossings and in front of the buildings at the railroad stations, making these points extre
Joresights in the forward measure. '

A benech-mark notice, printed on linen, was posted near each permanent bench-mark. Much
interest was shown in the work by the people along the route, and a general desire was expressed
to obtain the published results as soon as possible.

After the close of the work a complete list of all the elevations deduced by the field computa-
tion was furnished to Professor Branner, State geologist, under authority from the Superinteudent,

Mr, F. A. Young, as recorder and observer, served with ability; Mr, H. D. Mitchell’s services
as recorder were also entirely satisfactory. .

Mr. Winston transferred his party to Greenfield, Tenn., immediately after finishing the
Arkansas work, and took up under instructions field duty, which will be referred to under a head-
ing in Section XIII.

Hydrographic surveys on the coast of Louisiana, west of the Passes of the Mississippi—The party
in charge of Lieutenant A.L. Hall, U. 8. N,, Assistant Coast and Geodetic Survey, commanding
the steamer Fndeavor, arrived at their working ground, west of the Passes of the Mississippi,
December 16,1889, Shore signals for the hydrography were built, and a tide-gauge established,
at Ship Shoal Light House, but owing to continued fog and haze, no lines of soundings were run
until January 11, 1899,

The work laid out for the season was the off-shore and in-shore hydrography of the coast of
Louisiaua between Barataria Bay and Ship Shoal, the off'shore work being deemed the most
important, and to be advanced as rapidly as possible, while the in-shore work was to be carried on
at such times as would interfere least with soundings from the ship.

In running the lines to Ship Shoal, much difficnlty was experienced, as the currents between
it and Isle Derniére, and outside of thie shoal, were so variable in strength and direction that no
allowance could be made for them, besides which the swell upon the shoal was so great that
Lieutenant ¥all deemed it unwise to put the ship on it unless under the most favorable conditions,

But little change in the genecral outline of the shoal appeared to be developed by the
soundings. The passage between Ship Shoal and Isle Derniere was well marked by the soundings
and character of the bottom, and can be used to advantage while standing to the eastward or
northward when a norther is blowing, as it gives smooth water.

From the observations of day tides at Ship Shoal Light House between January 6 and May
15, Lieutenant I1all foand that the range of the tide and the times of high and low water were
much influenced by the wind. The set of the current was as a rnle westerly, though frequent
interruptions took place, usually followed by a cbhange of wind. Much fog and haze were
experienced in the early part of the season, with but little rain; during the latter part the winds
became fresh and steady, generally from the southeast. The heaviest squalls though were from
north to northwest. As late as May 3 every tripod signal on the coast was blown down by one of
these squalls.

Field operations were closed under instructions on May 15, and the Endeavor was taken
north, stopping at New Orleans for slight repairs to boiler and engine, and at Cape Florida for a
hydrographic examination, the result of which is reported under a heading in Section V1.

Ensigns John F. Luby, F. H. Brown, and Thomas Washingten, U. 8. N., were attached to the
party on the Endeavor, the officer lagt named during part of the season.
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The work accomplished was plotted on three hydrographic sheets, which have been sent to the
Office. Their limits and scales are as follows: Terrebonne Bay to Ship Shoal, 1-20,000; Coast of
Louisiana west of Isle Derniére, 1-20,000, and Barataria Bay to Atchafalaya Bay, 1-80,000,

The statistics are:

Hydrography:
Area sounded in square geographical miles. ..._..... et ieeiieaaaann 410
Number of miles (geographical) ran while sounding........ ... ........ 762
Number of angles measured......... ... .. ... ..l iiiiiiiiaa 2,501
Number of s0undings. ... irmoi i it e e 28,401
Number of specimens of bettom preserved.....o.oooiiii. ot e 9

Reconnaissance and triangulation on the coast of Louisiana, between Atchafaleya and Coté
Blanche Bays.—By instructions dated December 10, 1889, the reconnaissance and triangulation
needed to connect the survey of the eastern part of Atchafalaya Bay with that of Coté Blanche
Bay, on the south coast of Louisiana, was assigned to Assistant C. H. Boyd,

As soon as the repairs required to put the steamer Hitcheock in coudition for service could be
completed, Mr. Boyd orgaunized his party on board that vessel, and took up the reconnaissance and
triangulation in Atchafalaya Bay, from the line Deer Island-Point au Fer. Tle marks for these
stations were found to correspoud with the deseriptions, and had apparently been undisturbed.

The triangunlation was then carried westward over the Atchafalaya and Coté Blanche Bays by
a series of quadrilaterals as well conditioned as the marshy character of the coast would allow,
until a econnection had been made with the work of Assistant Perkins, in 1889, in the eastern part
of Vermilion Bay, upon the line Shell-Gracious. Evidences of washing shore-lines were found
everywhere within the area of this work. Details of the difficulties which attended the recovery
and the marking of the several points are given by Mr. Boyd in his report.

The very unstable nature of the ground along this coast made it desirable to increase the
usual number of obLservations, and to make them at as many epochs as possible. Each angle in
the main series of triangles was therefore measured by eight sets of six repetitions each; each
line from a station was measured with every other line affording the greatest number of snumma-
tion angles, and the circle was filled at every angle, so that at stations having six others connecting
with them there were 1,440 pointings.

Mr. Boyd was indebted to Mr. John O. Seannell, proprietor of the large sugar plantation on
Coté Blanche, for a list of local names which are in more common use than a number of those
given on the published charts.

The work was seriously delayed and many of the observations were made under quite
unfavorable conditions of haze and fog due to the overflow waters from the Mississippi crevasses.

Assistant R. A, Marr joined the party March 1, and was detached May 6. Mr. Boyd
expresses himself as greatly indebted to Mr. Marr for most cordial and efficient aid.

Field operations were closed May 9. Following are the statisties reported:

Reconnaissance :
Area of, in square statute miles ............. erearaeeeeieaanas eeean. 400
Lines of intervisibility determined as per sketch.............. ... ...t 40
Number of points selected for scheme. .. .........c.cveunnn. eeerenaeaan 12
Triangulation :
Area of, in square statute miles .............. cectimacccsiinacaasoennenn 100
Sigral poles erected, number of............ eeremaattaah e iana e 6
Observing tripods and scaffolds built ... .....cvvee il 10
Stations occupied for horizontal measures.......c..ooiiiiniiiniienans 12
Number of geographical positions determined . ...... ..o ool 16

Reference to duty performed by Mr. Boyd on the headwaters of the St. Croix River, Maine,
will be found under a heading in Section I.
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SECTION IX.

TEXAS, INCLUDING GULF COAST, PORTS, AND RIVERS; ALSO THE INDIAN TERRITORY.
(SsgETCHES Nos. 1, 19, and 20.)

Establishment of a self-registering magnetic apparatus at a station in San Antonio, Ter.—The
completion of a record of changes in the magnetic force during a period of 7 years at the mag-
netic observatory at Los Angeles in October, 1889, is referred to under a heading in Section X,
and as ther e stmted Assistant R. E. Halter, who had been in charge of the observatory since
Febraary, 1 hfwum been directed to pack the instruments and forward them to San Antonio,
Tex., had complet.ed this duty October 23.

On the 27th he reached San Antonio, and transferred the instruments to the new maguetic
observatory which had been builtearlier in the year within the grounds of the United States Military
Reservation. He reported his arrival to General D. 8. Stanley, U. 8. A., commanding the
Department of Texas, and began the final arrangements needed for beginning the record with the
Adie magnetographs. But owing to severe illness Mr, Halter was compelled to suspend his work,
and when it became evident that some time would elapse before he could take it up again,
Assistant Andrew Braid was relieved of the charge of the Instrument Division of the Office by
instructions issued in December, and directed to proceed to San Antonio, and set up and adjust
the magnetographs, and begin the magnetic record.

Mr. Braid arrived at San Antonio early in January, 1890, and after having made some slight
alterations in and repairs to the observatory buildings, he marked the direction of the magnetic
meridian on the north and south walls of the magnet room, and of the magnetic prime vertical on
the east and west walls. The direction of the magnetic meridian being then marked for the unifilar
and bifilar piers, and that of the prime vertical verified, threads were stretched between these
various points and the suspensions of the unifilar and bifilar magnetometfers were accurately
placed by means of the intersections.

The slate slabs connecting the three instrument piers with the cylinder pier were leveled in
the same horizontal plane, and secured in position. The marble slabs supporting the instruments
proper were also carefully leveled, and the fixed mirror of each was adjusted. The lamps, lenses,
slits, and econdensers were adjusted withont difficulty, as were also the reading telescopes and
scales. For the unifilar and bifilar instruments the snspensions used at Los Angeles were again
utilized. The brass torsion weight was suspended continuously for a number of days, and by
means of the graduated torsion head, and after the elimination of torsion, the axis of the brass
weight was accurately placed in the magnetic meridian. The magnet was then substitated for
the weight and the mirror adjustment completed.

Mr. Braid made careful determinations of the weights, in grains, of the several parts of the
apparatus used in obtaining values for the instrumental constants, Ie expresses his obligations
to the steward of the Military Hospital for the loan of a very good balanee and set of weights.,
The results of his weighings are stated in full in his report; also the valunes whieh he found for
the instrumental eonstants, and the methods of procedure adopted.

For the vertical-force magnet no satisfactory adjustment could be effected ; it was therefore
taken to Washington, and at the office a thorough examination, made by Mr. Braid, discovered
defects in its original construction, as well as injaries vesulting from deterioration of the agate
plane and knife-edge. These having been remedied and the instrument practically reeonstructed,
it was returned to San Antonio and has since been working satisfactorily.

On March 17 the photographic record of changes in magnetic force was begun, and has been
continued without interruption to the close of the fiscal year.

Absolute determinations of the magnetic declination, dip, and intensity were made during
three days of each month, and observations for time whenever needed.

The geographical position of the Observatory was determined by connecting it trigonomet-
rically with the tower of the Military Depot, the latitude and longitude of which were known.
The metal rod on the summit of this tower was made available for an azimuth mark in the
determinations of the magnetic declination.
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In April Mr. L. G. Schultz was assigned to duty at the Observatory, and was trained in the
manipulation of the instruments, both differential and absolute, and in making the observations,
with the nnderstanding that he should act as assistant to Mr, Halter, and in case of emergency
take charge of the Observatory. .

On the 23d of May Mr. Braid in pursuance of instrnctions, turned over the direction of the
work to Mr. Halter (whose health had then much improved) and proceeded to Washington,
where he was occupied for a time, as already stated, in an examination aud reconstruction of the
vertical-force magnetometer.

On June 16 lie was assigned to duty as Executive Officer in the office of the Superintendent.

In his report of the San Antonio work, Mr. Braid expresses his appreciation of the valuable
assistance rendered by Mr. Halter. A report from the latter officer has been received, acknowl-
edging the able services of Mr. Schultz, and presenting statistics of the observations made at Los
Angeles and at San Antonio for the portions of "the fiseal year during which the records at those
statious were kept up. They are as follows:

Number of observations for time.............. deretarcanannan heiracemaean- 86
Number of observations for temperature. ....ovou oot iiiorirocanacnnns 1,536
Number of readings of scale (eye). .. ... . . ittt 600
Number of unitilar hourly seale readings from traces...................... 2, 830
Number of bifilar hourly scale readings from traces...._._.................. 2,880
Number of vertical force hourly scale readings from traces.................. 2,160
Number of observations for absolute deelination .. ... . ... o ol 464
Number of observations for absolute intensity .....ccoeviioiiiiiiiiiiis 360
Number of observations for absolute dip......oooireeiiia it 1,152
Number of observations for scale values.........cooviiiiiiiiiiiiiiiia. 186

Occupation of stations in Texas for the determination of the magnetic declination, dip, and
intensity.—The magnetic tour, planned for Assistant James B. Baylor, by instruetions dated
December 13, 1889, included the occupation of a number of stations in Texas for the determina-
tion of the magnetic elements.

Early in Japuary, 1890, Mr. Baylor proceeded to Washington for conference with the Super-
intendent, and thence to Corpus Christi, Nueces County, Tex., where he established a station in
the open space at the foot of a main street of the town. The latitude, longitude, and azimuth
were determined by observations of the sun on one day, and the declination, dip, and intensity
by observations on another day. The station was securely marked.

Similar observations were made on two days at Beeville, Bee County, Tex., where a station
was established in the grounds of the Court-house and carefully marked.

Also at San Diego, Duval County, Tex., the station being located in the Court-house
grounds,

At Peiia Station, Duval County, observations were made at a station established in the open
space to the north of the railroad depot, the work occupying, as usnal, two days, one for the
determination of latitude, longitude, and azimuth, and one for the magnetic declination, dip, and
intensity.

The stations above named were all occupied in January, 1890.

At Laredo, Webb County, Tex., in February, a station was established at Fort Melntosh,
in the open space near the house of the commanding officer, and securely marked. Two days
were occupied here in determinations of the magnetic elements, and one in observations on the
sun for latitude, longitude, and azimuth.

At Cotulla, La Salle County, Tex., two days’ observations were made at a station established
in-the grounds of the Court-house, and securely marked.

At Eagle Pass, Maverick County, Tex., a station was established in the open space sonth of
the office of the commanding officer of Fort Duncan, and was carefully marked. The usual two
days’ observations were made.

Also at Sanderson, Pecos County, where a station was established in the open space north of
the raiiroad hotel, and carefully marked.
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Also at Langtry, Val Verde County, where a station was established and securely marked
just south of Camp Langtry on the bluff near the Rio Grande River.

Also at Spofford Junction, Kinney County, the station selected being in an open lot adjoining
the United States Post-office building. This was the last staiion, the occupation of which was
completed in February, 1890.

At the end of February and at the beginning of March a station was occupied at Port Lavaca,
Calhoun County, Tex., the declination, dip, and intensity being determined by observations on two
days, and the latitude, longitude, and azimuth by observations on one day on the sun. A site was
selected and securely marked in the Court-house grounds.

In March a station was established at Wharton, Wharton County, Tex.,, in the Court-house
grounds. It was occupied for two days and earefully marked.

At Austin, Travis County, Tex., Mr. Baylor re-occupied the station which he had established
in 1878 near the Texas Land Office. It was found to be in a good state of preservation. The lati-
tude and longitude and the meridian line which had been established by Assistant Timbeck were
used, and the magnetic elements were determined by observations on two days.

At La Grange, Fayette Couuty, Tex., a station was established in the Court-house grounds
and securely marked. The maguoetic elemeuts were determined by observations on one day. A
meridian line for the county was laid ont here and securely marked by bolts set in solid stone
posts which were supplied and set by the county authorities. Latitude, longitude, and azimuth
were determined on one day by observations of the sun.

The last station occupied by Mr. Baylor, in March, 1830, was at Galveston Tex. Observa-
tions were made at a point selected at the head of Fremont street, in the rear of the Beach House,
—on one day for latitude, longitude, and azimuth, and on two days for declination, dip, and inten-
sity.

At Houston, Harris County, Tex., in April, 1890, a new station was established in the Fair
Grounds west of the city, and after two days occupation was carefully marked.

The usual observations for two days were made also at a station established at Columbia,
Brazoria County, Tex., in an open lot in the rear of the Presbyteriau church.

Also at a station established in the Court-house grounds at Beaumont, Jefferson County, Tex.

Also at a station established in the Court-house grounds at Liberty, Liberty Connty, Tex.

Mr. Baylor’s last station in Texas was ocenpied in April, at Orange, Orange County. A sta-
tion was established here in an open space at the interseeting streets in front of the Curry House,
and, as were all other stations, was securely marked. The observations were completed in
two days.

Other magnetic stations which he occupied are mentioned under headings in Sections ITI,
VIII, and XIII.

SECTION X.
CALIFORNIA, INCLUDING THE COAST, BAYS, AND RIVERS. (SKETCHES N08.2,10,16,16q,17,19, and 20.)

Completion of the topographic survey of the south coast of California, between San Diego and San
Onofre.—Reference was made in the last Annual Report to the resnmption of topographic work on
the south coast of California by the party in charge of Assistant A, F. Rodgers in May, 1889. At
the beginning of the fiscal year plane-table work was in progress upon a sheet projected toinclude
the coast aud vicinity to the north and sonth of Del Mar. Mr. Rodgers observes that the topog-
raphy in this vieinity is extremely broken and complex in character, and that this is a character-
istic feature of the larger part of the coast margin of San Diego County.

Work was continued upon the Del Mar sheet until July 22, and the party was then trang-
ferred to La Jolla, 10 miles to the south. Here the sheet projected to include the village and
vicinity of La Jolla and Pacific Beach was taken up. This locality is marked by the hill known
as Soledad Mountain. It is 812 feet in elevation above sealevel and forms a prominent landmark
for the mariner in approaching San Diego Bay from the northward., This summit, with its western
extremity, was known to the old Spanish navigators as “ Punta Falsa,” or False Point, from its
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dangerous resemblance to Point Loma, the headland of San Diego Bay, and for which it was
sometimes mistaken.

Daring the months of August and September the topographical survey was continued over
the slopes of Soledad Mountain and to the eastward of Rose Cafion, through which the branch of
the Santa I'¢ Railroad known as the California Central or Southern Railroad reaches the bay of
San Diego from the northward. Upon the completion of the La Jolla plane-table sheet, October 2,
the party was transferred on the afternoon of that day to San Diego, and was employed for a week
in making additions to the original topographical sheets of San Diego Bay, chiefly new wharves,
and also the line of the Coronado Belt Railroad around the shore of the bay.

The results of this work of revision were forwarded to Washington in November to be made
available for publication in a new edition of the chart of San Diego Bay.

‘While in San Diego Mr. Rodgers visited the entrance to the bay and determined the position
of the new Light-house on Point Loma, and also the rcad leading from that Light-house to the
Government landing at Ballast Point Cove.

On October 9 the party was transferred by the coast wagon road to Oceanside, and on the
14th work was begun upon the topography in the vicinity of Las Flores, aud continued uantil
November 18, On November 20 the qnarters of the party were established in a deserted cabin in
the San Onofre Valley, the location of which exactly suited the requirements of the work. Soon
after beginning the San Onofre sheet, the rainy season set in with vigor, and the ordinarily dry
bed of the San Ounofre Creek, which the party had to cross on their way to meals, became a torrent.
Mr. Rodgers observes that he was not unduly impressed at such times with the improvident waste
of water, millious ot gallons rushing to the ocean as the result of every rainstorm, while during
the dry season of summer the thirsty crops wither from lack of moistare and the only reconrse of
the settler, in many parts of the south-coast counties, for his daily family supply is a horse and
sled and a water barrel. In former reports Mr. Rodgers has called attention to the San Onofre
as one of the streams whieh counld be readily utilized in developing the water supply of San Diego
County.

The topography of the ridges of the San Onofre Mountain, the summit of which is 1,720 feet
above sea level, occupied the party during the month of November. This “ mountain,” so called,
is really a ridge about 5 miles in length, forming a prominent landmark looking north or south
along the coast. Its axis is nearly parallel to the coast line; its sea-front is bordered by fat table-
lands, from which long ridges flanked by deep gorges reach back to the main ridge; this breaks
down abruptly on its eastern face, giving marked evidence of some displacement of mass, either
from earthquake or deluge, in the remote past.

San Onofre is cut nearly down to sea level on the north by the valley of the samne name, and
on the south by Horno Cafion.

During November, although there had been a heavy rainfall, the precipitation had been
generally at night, and field work was not seriously interfered with, but Ly the middle of December
the rains had become almost continuous and the soil so saturated with water that the pack-
animals would bog down on the grassy slopes of the mountain, and under such conditions progress.
was necessarily slow. Finally, however, the San Onofre sheet was eompleted, and on December
22 Mr. Rodgers began his arrangements for leaving the fleld.

These were not carried out without many difficulties and annoying delays, owing to the
swelling of the streams, wash-outs, and carrying away of bridges on the railroads, and other effects
of heavy rainfall, resulting in a temporary suspension of freight and passenger transportation.
From the 25th to the 31st of December the party was hopelessly weather-bound at Capistrano, and
it was not till January 6 that passenger-train service was resumed to the northward from Los
Angeles. On that day Mr. Rodgers left for San Francisco, arriving there the next day with his
aid, Mr, John Nelson. The efficient service rendered by Mr. Nelson throughout the season is
acknowledged by his chief.

For the four topographical sheets which cover the coast line and vicinity from La Jolla to
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San Onofre, and which were projected in 1886 and 1887 and finally completed in 1889, Mr. Rodgers
presents the statistics in a tabular form as follows :

. Number of miles surveyed.
Area in
Locality of survey. square ; W

milea. Sll'ngga ! Creeks. |Railroads ?Oz‘fl:"
Del Mar . ccevecinecrerncuns 19.6 K 9 7.7 44.4

Ladolla omvriiiicinanene. 20 7.5 8.4 7.2 28
Las Flores.ceveevaninnnnnn 4.6 7.2 12.2 6.9 12.4

8an Cnofre cceeveneercnnans! 11.8 7 7 7.4 10
Totalf cuercrmnananna. 66 28.7 36.6 29.2 848

. In addition to the above there were surveyed at San Diego Bay 3 miles of shore line and 14
miles of raiiroad, and in the course of the determination of the new light-house site at Point
Loma, 1 mile of railroad and 3 of wagon roads.

Duty assigned to Mr., Rodgers later in the fiscal year is referred to under a subsequent
heading in this section.

Connection of the Los Angeles primary base line twith the main triangulation in southern
California. Preparations for the oceupation of Mount Conness.—The measurement of the Los
Angeles primary base-line in the winter of 1888789 by the party in charge of Assistant George
Darvidson was referred to in the last Annual Report, and a full account of it by Mr. Davidson was
published as Appendix No. 10 to that volume.

In the spring of 1890 he was prepared to take the field in pursuance of instructions issued in
March of that year, to make the observations required at the ends of the base in order to connect
it with the main triangulation. The Dbeginning of the work was delayed by the almost
impassable condition of the roads resulting from the heavy and incessant rainps of the previous
winter. In April Assistant J. J. Gilbert was direeted to report for duty to Mr. Davidson and was
assigned to the charge of the field observations at the ends of the base. Sub-assistant Isaae
‘Winston reported for duty soon after.

Mr. Gilbert occupied first the Southeast Base station and observed all the horizontal
directions. The triangunlation developed from the base line by a quadrilateral on either side; the
heights of the stations extend from the base line at about 100 feet to Mount Wilson at about
6,200 feet. The fogs proved to be a great hindrance to rapid work, but all of the directions
needed were obtained. For this work Mr. Davidson increased the number of positions of the
theodolite to 47, one observation direct and one reversed being made in each position.

Some observations for latitude and azimuth were also undertaken by Mr. Gilbert to allow of
preliminary computations, but the series was badly broken by reason of fogs that came over the
low country early in the night and cut off work.

Meanwhile Mr. Winston was detached to make a series of levelings between Northwest Base
station and the tidal bench-mark at San Pedro Harbor. This he did both ways and then
established two permanent bench-marks at San Pedro for future reference.

Towards the end of May, the observations at Southeast Base, which included also vertieal
angles and the determination of the magnetic elements, were completed, and the party was
transferred to Northwest Base. Here the weather proved more favorable; the horizontal
directious were soon finished; vertical angles and the magnetic elements were observed, and upon
two or three nights observations for latitude were made. The time and azimuth observations were
not completed, the advance of the season making it necessary to push forward the preparations
for the occupation of the primary triangulation station, Mount Conness. On the 17th of June
Assistant Gilbert moved the party from Northwest Base station to QOakdale, beyond Stockton, the
end of rail towards Conness, and after conference with Mr, Davidson he moved to the front.

Assistant J. S. Lawson and Subassistant Fremont Morse forwarded from the Suboffice all the
necessary camp equipage and extra instruments for the Mount Conness work. Mr. Morse then
moved to the front.

In approaching Conness, Mesgrs. Gilbert, Winaton, and Morse encountered snow and bad roads
at a poiut 43 miles west of Soda Springs in the Tuolumne Meadows.
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An account of the occupation of this important primary station is necessarily deferred to the
next fiscal year.

Completion of the record of changes of magnetic force at the self-registering station, Los Angeles,
COal.—A continuous record, without any serious iunterruption, of the changes of magnetic
force having been obtained by means of the Adie magnetographs at Los Angeles, Cal., from
October 1, 1882, to October 1, 1839, Assistant R. E. Halter, who had been in charge of the Magunetic
Observatory since Febrnary, 1887, was directed to pack the instruments and forward them to
San Antonio, Tex., proceeding there himself to set them up again and adjust them at the station
which had been previously selected there.

The period of 7 years during which the magnetic changes had been recorded at Los Angeles,
covering nearly two-thirds of a san-spot eyele, included the time of minimum sun-spot activity
supposed to have occurred early in the year 1889. In Appendices Nos. 8 and 9 to this volume, the
results of an elaborate discussion of both absolute and differential measures of the maguetic force
as derived from the observations at L.os Angeles are presented by Assistant Schott.

Before disturbing the instruments, Assistant Halter redetermined the scale valunes, and
remeasured the astronomical azimuth of the mark.

By the 23d of October he had completed and forwarded to the Office all of the records of the
Los Angeles work, original and duplicate, and had sent to San Antonio all of the instruments and
apparatus pertaining to the Observatory.

Reference to the establishment of the instruments at the San Antonio Observatory is made
under o heading in Section IX,

Completion of a hydrographic survey in the vicinity of Piedras Blancas, coast of California,
including the devclopment of rocks in Twin Peak Bay.—Under the date of May 22, 1890, Lieut. D,
Delehanty, U.8. N,, Assistant Coast and Geodetic Survey, commanding the steamer Hassler, reports
the completion of the hydrography in the vicinity of Piedras Blancas, coast of California, assigned
to him by instructions dated October 17, 1889.

From the northern end, ntear San Simeon Harbor, the character of this part of the coast is
irregular for & distance of 6% miles to the signal White, the shore being low and thickly wooded.
Thence for 6 miles to the signal Kan, at the limit of the hydrographic sheet, it is a range of barren
hills terminating in low land, the shore line throughout counsisting of low clay bluffs.

The general set of the current, Lieutenant Delehanty observes, is southerly, ranging from
one-fourth of a knot inside of the 10-fathom curve to a half knot outside of this curve. No dangers
exist inside of the kelp line, which extends from half mile to three-quarters of a mile from the shore,
and the least water on this line is 8 fathoms. Inside of the kelp line the bottom is mostly rocky.
From this line, or the 10-fathom curve, to the 100-fathom curve the depth of water is marked
by a regular increase. Between the 10-fathom and the 30-fathowm curves, the character of the
bottom is variable, consisting of mud, sand, broken shells, and bard bottom. Where specimens
were not obtiined with the cup, an armed lead generally indicated a layer of fine sand. Between
the 30-fathom and the 100-fathom curves, the bottom is principally green mud and sand.

There are no possible harbors within the limits of this survey; landings might be constructed,
but it is highly improbable that they will be, owing to the proximity of San Simeon to the north
and Cayucos to the south, both of which are very fair summer harbors, but are dangerous anchorages
doring the winter in the southerly gales.

Soundings were taken for the development of a rock and a rock awash in Twin Peak Bay (or
Oove) about half way between Piedras Blancas and the Sur.

The officers attached to the party were Lieat. C. A, Gove, U. 8. N., executive officer ; Ensign
Guy W, Brown, U, S, N. (part of the season), Ensigns J. P. McGuinness and W. L. Dodd, U. 8. N,,
Ensign E. Moale, jr., U. 8. N. (part of the geason), and Ensign S. R. Hurlbut, U. 8. N.

For the work in the vicinity of Piedras Blancas the statistics are as follows:

Hydrography:
Xumber of miles ran in sounding ............... e 176
Number of angles measured......ceoeienacenznan cerba i 1,299

Number of soundings...veeenncen... e Gemrcucaccsssannccsvanansene 2590
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Hydrographic surveys executed by Lieutenant Delehanty in the vicinity of Crescent City,
Cal., are referred to under a subsequent heading in this section, and a hydrographic examination
off the coast of Oregon near Cape Lookout under a heading in Section X1.

Connection of the coast triangulation south of Monterey Bay with the main series.—Acting under
general instructions to take up at as early a date as was expedient the connection of the coast
triangulation south of Monterey Bay with the main series, Assistant A. F. Rodgers made all
preparations needed for the organization and equipment of his party in the field, and left San
Franeisco April 17 for Toro Station, one of the points in the main series,

Mr. Rodgers, with his aid, Mr. John Nelson, had been continuously employed from January
till early in March in the inking of his topographic sheets of the south coast of California, and in
making the outhine tracings of these objects needed for file in the suboftice. He found it necessary
then to occapy part of his time with the details of preparation for the field, and on the 20th of
March to go to Jolon and thence to Pacific Valley to inform himself personally respecting the
requirements of the work. Soon after returning to San Francisco he was summoued by telegram
to weet Assistant Charles M. Bache at Benicia, under the painful conditions attendant upon the
serious illness of that officer, resunlting, on the 10th of April, in his death.

Hence it was not till April 17 that he could reach Toro Station. After erecting a signal there
he proceeded to station Pico Blanco, 30 miles south of Monterey. The building of signals was
continned during the month of May, and two stations, Pico Blanco, 3,700 feet in height, and
Manuel, 3,300 feet, both near the coast, were occupied. Directions to stations of the coast
triangulation of 1875 and to those of the revised scheme were observed.

‘While Mr. Rodgers was occupying stations, Mr. Nelson was frequently detached to build new
signals. Cooper, Sur River, and Pfeiffer’s Point were occupied in succession. This, Mr. Rodgers
cbserves, may be called a climatic point or local barrier to the northwest winds and fogs which
are so characteristic of the coast from San Francisco southward.

North of Pfeiffer’s Point, along the coast line, a clear day in summer is the exception, and in
the vicinity of Point Sar the fog horn of the Light-House Establishment is a reminder night and
day to the coasting mariner that he must depend on sound, rather than sight, in keeping a close
offing from the shore. South of Pfeiffer’s Point, and on the bight between that and Cape San Martin,
the coast line and lhills are as a rule bathed in sunshine, and the temperatures are frequently as
high as 90° to 100° F., while between Pfeiffer’s Point and the Sur the coast is covered with a dense
mantle of fog.

This feature Mr. Rodgers noted specially, not alone as causing delay in his work, but in
watching the coasting steamers bound north, hugging the shore south of Pfeiffer’s Point in order
to avoid the heavy northwest wind and sea 2 or 3 miles off shore, and coasting so close as to suggest
the need of a very careful hydrographic examination of this locality when the hydrography is in
hand in order to develop any dangers not now known to exist.

Work was not closed at Pfeiffer’s Point until June 16, as it was often necessary to dismounnt
the theodolite, drop the observing tent upon the ground and weight it down to prevent its being
blown away. The wind frequently reached a velocity of from 30 to 35 miles per hour.

The stations next occupied were Rico (which took the place of Blank Ridge on the old seheme),
Timber Ridge, Castro, Anderson Station, Anderson Point, and Little River Hill. With the
occapation of this last named station, a satisfactory connection was completed between the
triangulation of 1875 and that now in progress.

Up to June 21, 1890, eleven stations had been occupied, at which 1,617 pointings had been
made. After that date and to the close of the fiscal year, the party was engaged in traveling and
building signals. Supplies for the men and forage for the pack animals had to be carried and long
detours often made to reach points near each other, but separated by impassable cafions.

The progress of the work will be again adverted to in the next anunual report.

Topagraphical survey of the coast of California in the vicinity of Point Sur.—Report is made
under a heading in Section XI of the surveys executed by Assistant Cleveland Rockwell in Young’s
Bay and on the Columbia River, Oregon and Washington. After finishing this work and
completing and forwarding to the office the records and results relating to it, he took up in the
spring & reduction of topography for a new edition of the chart of the approaches to New York
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Harbor. This having been completed and sent to the Office, he left Portland, April 3, under
instrunetions to report to Assistant George Davidson for daty in his party organized for the
connection of the primary bas® line at Los Angeles, Cal., with the main triangunlation.

Mr. Rockwell had forwarded the camp outfit, got the party into camp at Southeast Base, and
aided in the erection of an observing pier and tower at that station, when he received instructions
to return to San Franeisco and take charge of the topographieal party left without a chief by the
sudden demise of Assistant Charles M. Bache. Mr, Rockwell thereupon took up the preparations
nceded for the work of this party, which was to co-operate with that of Assistant Rodgers on the
coast of Monterey County, Oal,

Leaving San Prancisco May 1, he arrived the same day at Jolon, and proceeded thence to
Pacific Valley, his field of work, reachiug there on the 6th. Camp was immediately pitched and
the topographical survey beguun. It was carried on under the general direction of Assistant
Rodgers, with whom Mr. Rockwell frequently conferred by letter. Owing to the almost constant
prevalence of foggy weather during the month of May, but small progress could be made. To
supplement the want of geographieal positions for the control of the topography, a plane-table
triangunlation was laid out, but the exceedingly rough and mountaipous character of the country
and the necessity of moving the instruments on mule back between every two plane-table stations
made it impracticable to accomplish more than the survey of about 34 miles of ocean shore line,
and an area of 6 square statate miles. The last camp of the season was at an elevation of 3,300
feet above sea level and barely two miles from shore. At one place a height of 2,000 feet in the
slope of the mountain gave an angle of elevation of 324 degrees or 24 degrees more than the
graduated arc on the alidade.

Field operatious. were closed June 16, and after disposing of the property and the animals,
Mr. Rockwell proceeded to San Francisco,

General direction of land operations upon the Pacifiec coast—Observations of moon culminations
at San Francisco in connection with similar observations by the Alaska Boundary parties—Main trian-
gulation, etc.—Assistant George Davidson continued in general charge of the land operations of
the Survey upon the Pacific coast. He submitted to the Superintendent general plans for the
prosecution of the work; examined all estimates and referred them to the Superintendent; con-
ferred with the officers on duty on that coast, and received and transmitted all official correspond-
ence between them and the Superintendent.

Following is an abstract of his annunal report, which gives a résumé of the several classes of
work carried on by him or under his direction during the fiscal year.

Having been appointed by the President as a Delegate on the part of the United States to
the Ninth Conference of the International Geodetic Association held at Paris, October 3 to 12,
1889, Mr. Davidson was instructed early in Angust of that year to make all preparations needful
for the temporary assignment of an officer to the charge of the Suboffice at San Fraucisco, and
to proceed to Washington for conference with the Superintendent, and thence to Paris. After re-
ceiving from the Superintendent special instructions under date of September 7, governing his
action as Delegate, he left New York September 10, and returned to Washington November 13.

The full report made by Mr, Davidson relating to the subjects considered by the Association
and with regard to his own action as the Delegate from the United States was published as Ap-
pendix No. 18 to the Report of the Superintendent for 1889. In Appendix No. 17 to this volume
will be found the paper which he presented to the Association respecting the objects, methods,
processes, results, and scope of the work ot the Coast and Geodetic Survey.

Reference has already been made in Part I of this volume to the duty specially assignod to
Mr. Davidson of bringing from Paris to Washington one of the two sets of the National Prototypes
of the Metre and Kilogramme that had been allotted to the United States. His report of the per-
formance of this service appears in Appendix No, 18, and an abstract of it under the heading
“ Special Operations.”

Observations of moon culminations at the Lafayette Park telegraphic longitude station in connec-
tion with the longiturde work of the Alaska boundary partics.—Upon returning to San Francisco and
resuming his duties upon the Pacific coast, Mr. Davidson assigned to Sub-assistant Fremont Morse
the observation of all possible meridian transits of the moon at the Lafayette Park telegraphic

H. Ex, 80w—5b
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longitude Station in conneection with the longitude work of Assistant McGrath and Subassistant
Turner in charge of the Alaska Boundary Survey parties on the Yukon and Porcupine Rivers.
This series of moon culminations extended from December 23, 1889, to April 10, 1890. In addi-
tion to making these observations, Mr. Morse attended to his regular office duties. He reduced all
of the work, and transmitted the results with the original and duplicate records to the Office.

Main triangulation, southern California, and preparations for the occupation of Mount Conness.—
Reference to this work, which involved the occupation of the ends of the Los Angeles Base, and
the advance towards Mount Conness, has been made under the second heading in this section.

Tidal record continued at the automatic tidal station, Sausalito, Bay of San Francisco—Tem-
porary automatic tidal station established at Mission Strect Wharf, city of San Francisco.—The tidal
record at the antomatic tidal station Sausalito, San Francisco Bay, was continued under the direc-
tion of Mr. Davidson, except during his absence, from August 25 till December 12, 1889, when
Assistant Lawson was in eharge. Mr, Emmet Gray remained as observer. Each month’s tidal
roll and the tabulations of the observer are examined before being forwarded to the Office.

On September 17, 1889, und January 30, 1880, Sabassistant Morse made the levelings between
the two bench-marks and the zero of the mauge to guard against any possible change in the sink-
ing of the piling. He visited the tide-gange also to examine the condition of the pier and observ-
ing hut, The transit cbservations for determining the error and rate of the tidal chronometer
were made by Mr. F. W. Edmounds, at the astronomical station, Lafayette Park, San Francisco.

In order to obtain the times and heights of the tides at the city front, and also to establish a
zero for the reduction of soundings in that part of the bay, Mr. Davidson made all the prepara-
tions for putting up an antomatie tide-gauge at Mission Street Wharf. On his departure for
Europe, Mr. Lawson took charge of the execution of the work. A temporary observing hut was
ereeted on the wharf by permission of the State Harbor Commissioners, and a beneh-mark estab-
lished for reference. Subassistant Morse connected this bench-mark by levelings each way with
the three old tidal bench-marks of Fort Point. The record was kept up from September 28 to
December 15, during which time the climatic conditions happened to be somewhat abnormal, so
that it is not improbable that a more extended series will have to be observed. Andrew Wikman
had charge of the gauge under the immediate eye of Mr. Morse, by whom all the work was tabu-
lated. Mr. Davidson acknowledges the facilities kindly afforded for the oceupation of the wharf
by Mr. Marsden Maunson, chief engineer of the State Harbor Commissioners.

Reference to the automatic tidal station on Kadiak Island, Alaska, under Mr. Davidson’s
direction, is made in one of the abstraets of field operations in Seetion XII.

Sub-office, San Francisco—For a notice of the operations of the Suboffice, San Franciseo, see
that Leading towards the close of Part 11, of this volume.

LPacific Coast Pilot.—Since the publication of the fourth edition of the Pacific Coast Pilot,
California, Oregon, and Washington, Mr., Davidson has -continued the collection of material
relating to new discoveries, additional aids to navigation, ete., and has now about ninety pages
on hand.

Special reports and evaminations, ete,~—~Among the various subjects which have engaged Mr,
Davidsoun’s attention during the year, aud reports of whieh he has communicated to the Superin-
tendent, may be mentioned the following: A report upon Mount San Bernardino, 11,725 feet in
elevation, to indicate its importanee in the scheme of main triangulation governing gouthern Cali-
fornia; a letter of April 15, 1890, proposing » new form of tide-tables with illustrations; a letter
transmitting a copy of a map drawn by the Chilkat Chief, Koh-klux, illustrating the connection
of the waters of the Chilkat and Tah-heena Rivers, Alaska; a conference with Mr. Wells, of the
Frank Leslie Exploration Expedition to Alaska, and advice given him, which he followed, to enter
by the Chilkat; a conference also with Mr. Mark B, Kerr, of the U, 8. Geological Survey, and
advice given him in his preparations to make a survey for the National Geographic Society of the
Elias Range near Yakutat Bay, and to make the ascent of Mount St. Klias, if practicable; a
special report in January, 1890, on the triangulation, topography, and hydrography of the Pacific
coast, and a communication with regard to an apparent error in the determination of the eastern
boundary line of California, where it reaches Lake Tahoe at the north shore and leaves it at the
southeast shore.
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Mississippi River Commission.—As the representative of the Coast and Geodetic Survey on the
Mississippi River Commission, Mr. Davidson had served since October, 1838, TRecognizing the
demand made by the exceptional floods ot the spring of 1890 for his active co-operation and con-
ference with the Board, and finding that his field duties on the Pacific coast at that time neces-
sarily precluded his leaving them, e deemed that the only course for him to take was to transmit
to the President of the United States through the Superintendent his resignation as a member of
the Commission. This was accepted, and took effect April 19, 1890.

Resurveys and examinations of soundings in Suisun Bay, Karquines Strait and vicinity.—Certain
additional lines of soundings and verifications of hydrography exeented in 1836-"37 in Suisun Bay,
Karquines Strait and vicinity having become desirable in order to obtain data for chart correc-
tions, Tieut. D. ™. Mahan, U. S. N,, Assistant Coast aud Geodetic Survey, eommanding the
steamer McArthur, was instracted to take up that work at as early a date as practicable,

The McArthur was detained at the Mare Island Navy-yard by needed repairs until the end of
March, 1890, so that it was not till early in April that Lieutenant Mahan counld begin field opera-
tions, He reports nunder date of July 7, 1890, that the required resurveys as outlined in his
original instructions were completed May 28, and that in obedience to supplementary instruetions
of that date a resurvey of the mouth of the Sacramento River was taken up and on June 25 com-
pleted.

The statistics of the season are:

Number of miles of sounding ran .. ........... R e mam e 210
Number of 80undings - ... L i ieiiaraaieaon. 11,830

The officers attached to the AMeArthur were Lieut. J. H. L. Holcombe, U. S. N, Lieat. A. G.
Rogers, U, 8. N, Ensigns W. H. G. Bnliard and M. L. Bristol, U. 8. N,, and Assistant Engineer
J. C. Leonard, U. 8. N, .

Completion of @ hydrographic survey in the vicinity of Crescent City, Cal.—Under the date of
October 31, 1889, Lieut. D. Delehanty, U. S. N., Agsistant Coast and Geodetic Survey, command-
ing the steamer Hassler, reporss the completion of a hydrographic survey on the northern coasg
of California in the vicinity of Crescent City, and extending 274 miles to the soauthward from
False Klamath Rock.

Reference to the beginning of this work by the party of Lieutenant Delehanty early in June
was made in the last Annual Report. He observes, with regard to the tidal currents in the locality
of his survey, that they are irregular, and noticeably affected by moderate winds, the inshore and
offshore currents differing at times in force and set to a marked degree. This he attributed
largely to the influence of the Klamath River. IFor several miles off the mouth of this river the
waler is much discolored, giving it the appearance of shoal water, but from the soundings taken
in the course of the work and from information given by the fishermen and coasting captains in
the vicinity he came to the conclusion that no dangers to navigation existed within the limits of
the survey beyond 1 mile fromn the shore line, where the depth of water varies from 7 fathoms
gradnally increasing to the northward 15 fathoms. Within 1 mile of the shore line there are
numerous low and sunken rocks, as indicated on the projeetions.

Lieutenant Delehanty reports that there are no possible harbors within the limits of the
bydrography. The Klamath River is shoal and its mouth narrow, with a shifting bar. The small
vessels trading there are not infrequently bar-bound for a month or two during the winter months.
The currentin this river runs ont continnally, except daring the highest tides in the antumu, when
the water in the river is lowest. Throughout the length of coast surveyed, the soundings were
marked by great regularity from the 10-fathom to the 100-fathom curve, this curve ranging in
distance from 18 to 20 miles off the coast on the northern sheet, and gradually drawing in ou the
southern sheet to 84 miles off Patrick’s Point, the southern end.

The general character of the bottom is green mud and fine sand between the 30-fathom and 100
fathom carves. Inside the 30-fathom curve it was fine gray sand over hard bottom, the cups
frequently failing to bring up specimens which were afterwards obtained by using an armed lead.

After finishing the hydrography to the sonthward of Crescent City, Lieutenant Delehauty
made a careful searchfor shoals in the vicinity of Point Lookout and Haystack Rock, coast of
Oregon, but found no evidence of their existence.
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The officers attached to the party were: Lieut. C. A. Gove, U. 8. N.,, executive officer;
Ensigns Guy W. Brown, J. P. McGuinness, W. L. Dodd, and S. R. Hurlbut, U. S. N.
For the season the statistics are:

Miles run in sounding . ...oo oo i i e i 640
Angles measured ........ . .o iieicieeieeiaiaaaaan 1,897
Number of soundings. ... .. .o it ittt ireemt s 4, 656

About the middle of October Lieutenant Delehanty was instructed to make preparations for,
taking up the inshore hydrography of the coast of California between Monterey Bay and Point
Bachon.

SECTION XI.

OREGON AND WASHINGTON, INCLUDING COAST, INTERIOR BAYS, PORTS, AND RIVERS.
(SkeTcHES Nos. 2,10,17, 18,19, aAxD 20.)

Hydrographic survey of the coast of Oregon from Mack's Arch to Cape Blanco.—Lieut. J. M, Helm,
U, 8. N,, Assistant Coast and Geodetic Survey, commanding the steamer Gedney, has transmitted
to the Office full deseriptive reports, accompanying the hydrographic sheets of his survey on the
coast of Oregon from Mack’s Arch to Cape Blanco. This work, executed between May 28 and
September 11, 1839, was laid out on two projections, scale of each 1-20000, the first sheet comprised
within the limits, Mack’s Arch to Rogue River Reef, and the second, Rogue River Reef to Cape
Blanco. *

Only an abstract of these reports can be given here; the hydrographic details contained in
them, and the sailing directions by which they are accompanied, will be of value as embodying
results of the most recent surveys for the fourth edition of the Pacific Coast Pilot.

Three channels are embraced in the limits of the two hydrographic sheets just referred to;
one iuside of Rogue River Reef; one, the channel to Rogue River; and one, a channel between
Orford Rocks and the mainland. In Rogue River Reef Channel the depth of water was from 7
to 15 fathoms, and the shoalest water, 7 fathoms, was found three-fifths of a mile northeast
(magnetic) from Pyramil Rock in the reef. A pilot would not be necessary with the use of a
chart and the lead. Lieutenant Heln has recommended that this ebannel should be buoyed.

The channel into Rogue River is of the kind so frequently met with on this coast, subject to
the changing conditions of a bar. At high tide from 1 to 14 fathoms water was found. Ranges
have been established as gnides to the ehannel approach, but they are shifted from tiine to time,
and strangers should not attempt to enter without a pilot.

A survey had been formerly made of the channel between Orford Iocks and the mainland.
Search, however, was made for a reported shoal spot, but no material change was found from the
former survey. This channel is used by vessels of all sizes, nor is a pilot necessary.

The best anchorage in this locality is at Port Orford,in from 6 to 8 fathoms, hard sandy bottom,
the end of the wharf bearing NNW., one-half west (true), distant one.quarter of a mile. A few
small steamers and sailing vessels, probably twenty-five per year, enter this barbor, which is
mostly used during the summer, when the northwesterly winds prevail, it beizg open, unprotected
and unsafe in winter, or with southerly gales.

Notes are made in Lieutenant Helm’s report of other anchorages which were sometimes
resorted to by the (fedney, and which coasters may use occasionally in a heavy northwest blow,
while waiting for the wind to go down; it is to be said, however, with regard to them, ihat
frequently at night local sontherly winds spring up, which canse vessels to ride broadside to a
northerly swell and roll heavily.

The aspect of the coast in approaching from seaward is that of high foothills backed by
successive broken ranges of mountains, well timbered, except between Port Orford and Cape
Blanco, where there is a long range of sand hills, backed by timbered ranges. Orford Rocks,
off Cape Blanco; the Redfish Rocks, 3 miles to the southward of Port Orford; Island Rock,
the Sisters Rocks, Rogue River Reef, and Mack’s Arch are prominent and well-recognized
groups of rocks alnng the coast. In approaching Port Orford or this part of the coast from

*Tho local name Blauco Las been adopted, instead of Orford, by the U. S. Board on Geographic Names,
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seaward, Humbug Mountain, 44 miles to the southward of that port, is a prominent landmark.
From seaward this mountain presents a symmetrical shape; broad atits base, it rises gradually
from northward and southward to a peak upwards of 1,900 feet in height, and in color of a reddish
brown. This same landmark will be seen in approaching the coast from the sonthward. Coasting
along the shore from the northward, Cape Blanco Light-bouse is the most prominent object; it
stands on a high Dbase bluff, about 7 miles north of Pert Orford, and can not be mistaken for
anything else.

The following-named officers were attached to the Gedney during the season: Ensigns R. O.
Bitler, Joseph Strauss, W. H. Bullard, F. W. Jenkins, and M. L. Bristol, U, 8. N. Mr. William
Joynes served as pay yeoman, and Mr, P. M. Christiansen as ship’s writer.

Lieutenant Helm reports the following statistics of his survey:

Hydrography :
Area sounded, in square geographical miles............... .. .. ... 402
Number of miles, geographi cal, run while sounding ..... C e eeieeiaaeoa. 1,126
Number of angles measared ... .. ... .. ... i aiiiiiiiiiiaiiiiaa. 7,328
Nurmber of soundings ....................... O 12,270
Number of tidal stations established . .. ... il 2
Number of specimens of bottom preserved...... . .c.cooeiiiniaiaannnn. 19

Trigngulation and topography of Coos Bay, Oregon.—At the beginning of the fiseal year, the
party of Assistant E. F. Dickins had been in the field since May 20, 1889, engaged in the resarvey
of Coos Bay, Oregon. As stated in the last Annunal Report. a schema of triangualation had been
laid out and signals erected, but, on accounnt of the strong northwest* winds then prevailing, the
measurement of angles was temporarily postponed and the topographical survey of the lower bay
was taken up. The first plane-table sheet, which included the area of this bay, was finished July
13, and two days later Mr. Dickins moved his quarters to Marshfield, on the upper bay, and began
the erection of signals.

Finding that the northwest winds did not blow home with the same force in the upper as in
the lower bay, the triangulation was taken up. Two theodolites being available for this work,
Mr. Dickins took one and put the other in the hands of his assistant, Mr. Ferdinand Westdahl.
With two observers, the observations made rapid progress, and by August 22 the triangulation of
the upper bay was finished, the computations were made, and the work plotted. The second plane-
tablo sheet was then taken up; this included the whole upper part of the bay and a good portion
of its tributaries. The topography of this area presented a large amount of detail; owing to this
and to untavorable weather, the sheet was not completed until November 2, Returning then to
Empire City, the party took up the triangunlation of the lower bay, including the connection with
Capo Arago Light-House. This done, field work was closed for the season, N ,vember 23,

Mr. Dickins had hoped to complete the hydrography of Coos Bay also, but, owing to the
strong northwest winds which prevailed during the summer, the dense smoke from forest fires
which obscures signals in the greater part of the autumn, and the carly beginning of the rainy
season, he found it impracticable.

Both the reports submitted by Mr. Dickins—annual and descriptive—contain details of
interest relative to the development of the Coos Bay eountry. He observes that it iz being
rapidly settled and improved. There were at the time of his survey seven sawmills on the bay,
with a total cutting capacity of about 430,000 feet of Iumber per day. The Newport coal mine
employs three steam colliers to transport its coal to San Francisco. The two principal towns are
Empire City, on the lower by, papalation about 500, and Marshfield, about 1,500 inhabitants, on
the upper bay. Shipbuilding is carried on at North Bend, the vessels built ranging in size from
small sehooners to full-rigged ships. There are two salmon eanneries on the bay.

At the head of navigation for sea-going vessels on Isthmus Slough, seven or eight miles above
Marshfield, there is a valuable coal mine, and there was expressed a general desire to have the
sarvey extended to this point. Isthmus Slough is also the main channel of communication with
the Coquille Valley. The other principal tribataies of Coos Bay are Coos River, which is
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navigated by small steamers up both the north and south forks for about 10 miles, and Catching
Slongh, navigable for small steamboats to the town of Sumner, about 8 miles from its mouth.

Mr. Dickins acknowledges the capable and trained assistance rendered throughout the season
by Mr. Ferdinand Westdahl,

The statistics of the survey are as follows:

Triangulation:
Area of, in square statute miles.......ccciiiiiiian. Setmmciennencnsaon 36
Number of signals erected. .. oo oiiiirrnt it tcatencrccananencnna 64
Number of stations oceupied... ... aveen. . aee 37
Number of geographical positions determined............ . 62

Topography:
Area surveyed, in square statute miles. ..ceeviii il B, 36
Number of miles of shore line surveyed (coast and bay)................. 51
Number of miles of shore line, rivers and sloughs ......... ... ..., ceenem 67
Number of miles of shore line of erceks and ponds............... feenan 15
Number of miles of wagon road surveyed........c.iiiuiiiiianmsnncanns 29
Number of miles of dikes........ ...l chrisestanicanes hererane 7
Number of milesof railroad.. ... ..o i iiiiiiiennan... e eeenaa 5

In March, 1890, Messrs. Dickins and Westdahl were instructed to take up the hydrographie
resurvey of Coos Bay as soon as the weather would permit.

The party was re-organized for this purpose on May 1, and on its arrival in Coos Bay, on the 34,
the bydrography of the lower bay was taken up, and at the end of the fiscal year this had been
finished and work was in progress on the upper bay.

For the hydrography, up to June 30, 1890, Mr. Dickins reports the following statisties:

Area sounded in square geographieal miles - .. .. ... L L. 10
Number of miles (geographicaly run while sounding.......... ... ... ... .. 226
Number of angles measured. ... ooae i iin it iiiir e iieecencaacaacann 3,203
Number of soundings....coeeavaenianiaana. e et teniaacaaaaeneaa, 15,176

Further account of the progress of this survey will be given in the next annual report.

Hydrographic examination off the coast of Oregon, in the vicinity of Oape Lookout.—A shoal
having been reported to this office as a danger to navigation off Cape Lookout, coast of Oregon,
and alse a rock off Haystack Rock to the southwestward of that cape, Lieutenaut D. Delehanty,
U. S. N, Assistant Coast and Geodetic Survey, commanding the steamer Hassler, was instructed to
make careful search in the locality. This service was execated in August, 1889, but the dangers
reported were not found, and Lieutenant Delehanty states that he is satisfied that they do not
exist.

The statistics of the work are:

Number of milesranin sounding. .. ... .. cmmciiaaoe.. e 67
Number of angles measured................. ..., e A ieaanans 215
Number of Soundings. ....oniiriiiinniionsincrannnns et ameaaan 838

Hydrographic sarveys on the coast of California, made by Lieutenant Delehanty during the
fiscal year, are referred to under headings in section X.

Examination of Young's Bay and River, Oregon, with reference to the ¢ffect upon navigation of
a proposed railroad bridge— Triangulation of the Columbia River continued.—The Astoria and South
Coast Railroad Company having proposed to construct a bridge for the crossing of their road over
Young’s Bay, Assistant Cleveland Rockwell was directed, under instructions dated April 27, 1889,
to make a hydrographic examination of that bay and of Young’s River, with special reference to
its probable effect upon navigation. i

Mr. Rockwell obtained from the chief engineer of the road the following details of construe-
tion of the bridge. Bents of four piles each to be 15 feet 6 inches between centers.  Piles 16 to
20 inches diameter at large end. Total length of trestle und bridge 8,400 feet. The draw span
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across the channel will be 254 feet over all. The opening or clear span will be 110 feet. The
pivot pier will be 26 feet wide, and the abutment piers will be each 6 feet wide.

In considering the effect this bridge will have upon the navigation of the Columbia, Young’s,
and Lewis and Clarke Rivers, Mr. Rockwell observes that the fature interests and importance of
the port of Astoria demand recognition and proteetion far inore than the present. While for the
present the great transcontinental railroads have made such combinations that Puget Sound, as
amn ocean outlet and terminus, is their objective point, he thinks it improbable that the Columbia
River will long remain unnoticed. The completion of the stone jotty nowin course of constraction
will probably greatly improve the entrance to the Columbia River, so that in the near future vessels
of the largest class may enter and find a secure harbor within but 10 or 12 miles from the sea. A
large city may therefore be reasonably expected to be located at or near Astoria, and Young’s Bay,
in that event, would afford the best facilities for wharf room and mooring ground.

Young’s River is mainly a tidal estioary, extending G or 7 miles to the head of tide water. A
short distance above that point the river falls from a height of 60 or 70 feetf, affording a good
water power. s

The river is navigable to nearly the head of tide water. The tide lands along the shore are
partly reclaimed by diking, and being very productive are valuable,

Lewis and Clarke River is navigable to about the same distance as Young’s River. Valuable
deposits of fire and pottery clay are found on the shores of this stream, and the m aterial is loaded
on barges and towed to the works at Portland.

The bottom in Young's Bay is generally very soft, and, though the sounding lead indicates
hard bottom in places, Mr. Rockwell deems it probable that boring or driving piles would develop
a soft silt bottom, and he thinks that without doubt the obstruction presented by this long trestle
bridge would have the effect of shouling the water in the bay to a verv considerable extent, and
that the pivot; and abutment piers would have a gimilar effect in the channel. The section opposed
to the flow of the eurrents would be represented by 542 bents, or say 2,000 piles from 16 to 20 inches
in diameter, besides the sections of the piers and the abutments. Ie observes that, in the advanced
practice of building bridges with long spaus, 110 feet is au inadequate width of span and that
the draw should be at least 150 feet in the clear.

The Astoria and South Coast Railroad could easily be built around the head of Young’s Bay,
and would then be able to cross both rivers by a very moderate draw span in each bridge.

After the completion of the survey near Astoria, Mr. Rockwell took up, under instruections,
the triangulation of the Columbia River, above the mouth of the Willamette. This work was
begun August 27 by the occupation of the secondary stations Balch aud Harney, already estab-
lished. From this time forward the erection of signals and the marking and occupation of stations
were carried on sfeadily, interrupted only by smoke from burning clearings or from forest fires.
This smoke was sometimes so dense as to make doubtfal the intervisibility of points on even the
shortest lines.

Field operations were closed October 22. It was not deemed judicious to begin topographical
work after this date, owing to the near approach of the rainy season. Enough points had been
determined to carry the topography over 10 miles of the river.

For the season the statistics are as follows:

Triangulation :

Namber of 8ignals erectod.....ccuvesvecescencanernesamannens cheeoann vene 15
Number of stations 0cCUPIOAd «vvurecnnieae i iiaaraterararnnrcanacennn 15
Number of geographical positions determined.... ... ... . ... ... . ..... 35

During the winter Mr. Rockwell was engaged in the reduetion of his observations and in
preparing his records for transmission to the Archives. In April, 1890, ie was ordered to duty in
southern California, reference to which is made under a heading in Section X.

COompletion of the special survey made for the Commission organized io select a site for a Navy-
Yard on the Pacific Coast. Topographical survey of the Skagit River and Delta, State of Washing-
ton.—Under the heading of “Special Operations” in the last Annual Report, an abstract was
given of the labors of Assistant J.F. Pratt in making a special survey of the site for a Navy-
Yard, selected at Port Orchard, Puget Sound, by the Pacific Coast Naval Commission.
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At the close of the fiscal year, the triangulation, topography, and bydrography had been
nearly completed, there remaining only the interior topography in the rear of the site. On July
15 this was {inished, aud a month later a tracing for the Commission covering both of the original
sheets of the survey was forwarded to Washington. Included iu the very full report made by
Mr. Pratt are letters addressed to the President of the Commission, giving details in regard to
the borings made, the areas inside of high-water mark, the anchorage room directly in front of the
yard, ete.

Instructions having reached Mr. Pratt to resume field work from the limits of his survey of
1888 on Skagit River and Delta at as early a date as practicable after leaving ’ort Orchard, he
proceeded to Utsalady, and from thence on the schooner Yukon to Skagit River.

Owing to the smoky weather it was impossible to begin the topographie survey at the mounth
of the river where the lines were long, so work was commenced at the head of ordinary navigation
just above Mount Vernon, and carried downstream in the main river to the junction of Steam-
boat Sloagh and Old River, and about 2 miles down the North Fork. The atmosphere having
then sufliciently cleared, work was carried up«he varions mouths of the river to a junction with
that brougnt down the stream. On November 6 the topograply of the Delta was finished, and
unfavorable winter weather being indicated, preparations for closing field operations were begun.
On November 16 the Yukon was laid up in Eagle Harbor.

In view of the development of this exceedingly fertile valley, which is rapidly becoming a
very important factor in the agricultural interests of the Puget Sound Basin, Mr. Pratt calls
attention to the necessity of framing and enforcing systematic and comprehensive regulations
respecting the driving of piles in channel ways, the placing of sheer booms and pocket booms and
the driving of logs down the navigable outlets of the river. Steamboat Slough is now the only
outlet that has not been injured by the operations of the loggers, and should this be closed the
whole of this important valley would be deprived of the facilities of navigation.

For the season beginning July 26 and ending November 6, the statistics are:

Topography (scale 1-20000):

Area surveyed in square statute miles ....... ... . .. L Cemeenaaaas 29
Length of general coast line in statutemiles ............ e 14
Length of shore line of rivers in statate miles...... ... .. ... . . .. 95
Length of shore line of ereeks instatutemiles_ ... ... ... ... ... .. .. 25
Length of roads in statatemiles. .. ... ... ... ... ... il 33

During the remainder of the fiseal year Mr. Pratt, at his own request, was relieved from field
duty, and allowed to complete at home the records and computations which had to some extent
accumulated on his hands.

Hydrographie surveys in Rosario Straits, including Thatcher and Obstruction Passes, Hald's
Passage and Lummi Bay ; in Semi-ah-moo Bay end Draytow Harbor, and along the east side of the
Gulf of Georgia ; also in Skagit Bay—At the beginning of the fiscal year the party in charge of
Lieut. J. N. Jordan, U. S. N., Assistant Coast and Geodetic Survey, commanding the schooner
Euarnest, was makiug a bydrographic survey of the Obstruction Passes between Oreas, Blakeley,
and Cypress Islands, Washington Sound. A tide gauge had been erected and tidal levels taken
from FEagle Harbor, Cypress Island. The positions of triangulation points having been obtained
from Assistant J. J. Gilbert, signals were erected and work carried throngh the Passes on each
side of Obstruction Island and through Thatcher Pass.

On July 23 the vessel was moved to Inati Bay, Lummi Island, where a tide gauge was put
up, and tidal levels taken from Eagle Harbor. Thick smoke from forest fires prevented work for
mauny days, but the projection having been extended so as to take in Hale’s Passage and Lummi
Bay, work was carried on when possible, and the sheet sompleted September 10,

The work on this sheet made but slow progress, not only because of smoke, but also by reason
of the strong tidal currents that sweep back and forth from the Gulf of Georgia, Bellingham Bay,
and the Straits of Faca. The steam launch belonging to the party was unable at times to make
headway enough to work, and when there wasany wind it was dangerous to attempt work in the
more exposed portions of the waters under survey.
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In Rosario Strait and in Hale’s Passage, the currents ran nearly north and sonth, and through
Thatcher and Obstruction Passes east and west. Tide-rips and whirls dangerous to small boats
make between Blakeley and Cypress Islands, especially around Black Rock, around the Pea Pod
Rocks, off Lawrence Point, Orcas Island, and between Clark and Lummi Islands.

Licutenant Jordan names as the principal dangers to be avoided, Lawson's Rock in Thatcher
Pass, bare at low spring tides; a rock near the beach off the east end of Obstruction Island; two
rocks under water off the southeast shore of Orcas Island, and the ledge extending from the north
end of Clark Island. Allof these are well marked with kelp when it is not swept under Ly the
current, There is a rock, half a mile northwest of Lummi Island, and a ledge or bar extending
from the mortheast side of Lummi Island to the mud flats in Lummi Bay, both of which are
entirely free from kelp.

There is 2 good anchorage in the bight on the south side of Oreas Island, also in Obstruction
Pass, and for small vessels in a cove protected by a small island on the south side of Blakeley
Island. Shelter can be found on the south side of Clark Island, in the pass between that island
and the Sisters, but there is very little swinging room and a strong current. The other anchorages
are open to southeast and soutbwest or morthwest winds, and should be avoided except in
emergencies,

The carrying trade, he observes, is done almost entirely by steamers, the Straits being the
general passage way of steamers bound from the upper Sound ports to Vancouver. A stern-wheel
steamer made regular trips twice a week through Thatcher Pass, and a propeller three times a
week through Obstruction Pass. Five steamers made regular passages through Hale's Passage,
bound from Whatcom to the northward (Semi-ah-moo and Blaine), and to the westward (Roche
Harbor and Victoria). These steamers varied in size from forty to a thoasand tous.

On September 4 the Farnest was moved to Drayton Harbor, near the town of Semi-ah-moo.
A tide gauge was put up aund tides observed day and night for a lunar month., Signals were
erected and soundings begun for the hydrography of Semi-ah-moo Bay. Advantage was taken
also of favorable weather, while the vessel was at this anchorage, to do the boat work along the
east shores of the Gulf of Georgia and Boundary Bay.

There is very little tidal current in Semi-ah-moo Bay and Draston Harbor. There are no
dangers except the mud flats and a shoal extending out from the north side of Semi-ali-moo spit,
marked by a spar buoy. The flats on the east side, south of the boandary line, and in front of
the town of Blaine, have been piled around by tide-flat jumpers, and in some cases these piles are
under water at high tide,

There is a good anchorage for large vessels in Semi-ah-moo Bay, and an excellent one, though
rather limited, for vessels of all kinds in Drayton Harbor. Three steamers make weekly trips to
Semi-ali-moo and Blaine.

On October 26 the vessel was moved to a temporary anchorage on the northeast side of ’
Lummi Island, a tide gauge put up and tide levels taken from Drayton Harbor and Eagle Harbor,
Cypress Island. The boat work along the east side of the Gulf of Georgia was finished November
2, and field operations were then closed.

Ensigns Edward Moale, jr., and F. K, Hill, U. 8. N., were attached to the party on board the
Earnest.

The statistics of the season are as follows:

Hydrography: ‘
Area sounded in square geographical miles. . ... ..... ... ..ol 123
Number of miles (geographical) run while sounding ..... .............. 850
Number of angles measured . .... .. oo .oeiaiii i 5,564
Number of soundings .. ... o i 20,260
Number of tidal stations established ......... Ceee e 5

Two hydrographic shieets were finished, cne of 1-20000 scale, the other of 1-10000.

Soon after the return of the party to their winter quarters at Port Townsend, oftice work was
begun, and early in January, 1390, the completed sheets and records were forwarded to the Office.

Lieutenant Jordan has sent with his report general sailing directions for Rosario Straite and
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vicinity, Semi-ah-moo Bay and Drayton Harbor, and for Washington Sound and vicinity. These
will be of much valne as a sapplement to the forthcoming new edition of the Pacific Coast Pilot.

Ensign Moale was detached November 4 and ordered to the steamer Hassler.

Towards the end of March and the beginning of April preparations were made under
instructions issued in March for resuwing field operations. Ensign Moale was again ordered to
join the party, and on April 14 a hydrographic survey of Skagit Bay was taken up and carried
on till the end of the fiseal year. Ensign Harry George, U. 5. N,, reported for duty May 2. On
June 11 the Earnest was moved from Utsalady to near Deception, Fidalgo Island. The further
progress of hydrographic surveys in this locality will be stated in the next Annunal Report.

For the fiscal year Lientenant Jordan reports the following statistics:

Hydrography:
Nnmber of miles run in sounding. .. ..o oot 1,124
Number of angles measured ..o cvv . ivren i 6,599
Number of soundings . .. . . .o ittt iiitsetamaicaaanaaecans 29,806
Area in square miles covered by soundings (approximate) .. .. ... .. ... 170

Extension of the triangulation of Rosario Straitinto Lopez and East Sounds and through Upright
Passage to its connection with San Juan Channel. Topographical surveys on Orcas, Lopez, Blakely,
Decatur, and other islands in Washington Sound.—During the summer and autumn of 1889 the
work executed by Assistant J. J. Gilbert included a reconnaissance for the extension of the
triangulation of Rosario Strait into Lopez and BEast Sounds, Washington Souud, i the State of
Washington, and the completion of four topographical sheets.

The triangulation was finished to the northward to the head of East Sound, and southward to
the head of Lopez Sound and through Upright Channel to its connection with San Juan Channel,
The topography was extended from the point on Orcas Island reached in 1858 to the south of
Lawrence Point around the southeast point of Oreas Island, and thence including East Sound to
a point halfway between East and West Sounds. On Lopez Island the topography was completed
from near station Bounlder at the southeast point of the island, by way of Lopez Sound, Shoal Bay,
ete., to include all of Fisherman’s Bay. All of the smaller islands included within these limits
were also surveyed, among them Blakely, Decatur, and James Islands. The shore line surveyed
was mostly rocky, and over a large portiou of it the telemeter rods had to be carried in boats.

The weather was exceptionally favorable ; the smoke, though dense at times, never was so thick
as to interrupt the work.

Lopez Island, Mr. Gilbert observes, is quite generally settled ; the surface has easy slopes and
is well cut up with roads. Orcas Island is characterized by hills, the valleys between which are
_in course of settlement. Blakely Istand is all hilly, with bat little land fit for cultivation.

' The hydrographic party in charge of Lieutenant Jordan, U. 8, Navy, at work in the vicinity, was
furnished with tracings of the shore line of Obstruction, Peavine, and Thatcher Passes and portions
of the shore lines of Orcas and Blakely Islands.

Field operations were closed October 21,

The statistics of the season for the five months beginning May 20 are as follows:

Triangulation:
Number of signals erected ... ouii it i ciiae et tesaarannencennan 93
Number of stations occupied .. ... oo oiinr i i iier i c et e 69
Number of angles measared. . .. ... irimeiniiiaiieieicriteercnanennnnnnn 443
Number of geographical positions determined ... ..co.vveeneianiiiin.. 100
Topography : .
Area of topography in square miles. cceeceeie it aniii i i i 49
Number of miles of shore line.surveyed ...coeivn vnenrrceaiaiinaaenn.. 119

Number of miles of roads surveyed ..... e ceeecevanacriossnnsrnnan 60
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SECTION XII.

ALASKA, INCLUDING THE COAST, INLETS, SOUNDS, BAYS, RIVERS, AND THE ALEUTIAN ISLANDS.
(Sxkercn No.3.)

Continuation of the survey of the coast of southeastern Alaska, in Frederick Sound and vicinity.
Triangulation, topography, and hydrography; determinations of latitude, longitude, and azimuih and
of the magnetic elements.—At the beginning of the fiseal year, the party in charge of Lieut. (now
Lieut. Commander) H. B. Mansfield, U. 8. N., Assistant Coast and Geodetic Survey, commanding
the steamer Patierson, had been actively engaged since April 27, 1889, in prosecuting a general
survey of Frederick Sound, and connecting it with the survey made during the preceding season
by Lieut. Commander (now Commander) C. M. Thomas, U. 8, N., since then assigned to duty
as Hydrographie Inspector, Coast and Geodetic Survey.

The part of Frederick Sound included in the survey of 1889 lies between Point Napean and
Point Hugh, Point Windham and Point Fort. Previous to July 1 four tidal statious had been
established, astronomical observations made at four stations, a base line measured, and signals
for the triangulation erected. Nearly 900 miles had been run in sounding; in this part of the
work and for transportation, the steam launch Cosmos, which had been brought trom Port
Simpson, was of great service,

The first tidal station established during the season was in Cleveland Passage, near the
anchorage of the Patterson. Tidal observations were taken day and night for a lanar month,
Tide staffs were subsequently erected as follows: At Eliza Harbor to connect with Cleveland
Passage; at Snug Cove, Gambier Bay, to conneet with Eliza Harbor; at Mole Harbor, Seymour
Canal, to connect with Snug Cove; at Windfall Harbor to counnect with Mole Harbor, and at
Holkham Bay to conneet with Taku Harbor., These gauges were connected by the methods
indicated in the ¢Gencral Instructions for Hydrographic Work.” This last named gauge was
destroyed by floating ice before the full series of observations had been taken.

Planes of reference were thus obtained for the soundings upon the following harbor and inlet
hydrographic sheets, upon which the work of the season was represented, viz: Cleveland Passage
and Steamboat Bay, scale 1-10000; Eliza Harbor, scale 10000; Gambier Bay, scale 1-20000;
Mole Harbor, scale 1-20000; Windfall Harbor, scale 1-20000; Holkham Bay, scale 1-30000,
Those just named are harbor sheets; the inlet sheets are: N. K. Inlet from Port Houghton, scale
1-80000; N. E. Inlet from Hobart Bay, scale 1-80000; Tracy Arm, Holkham Bay, scale 1-80000;
Ford’s Terror, Endicott Arm, scale 1-80000,

The flood tide enters through Frederick Sound, and sets to the northward and southward
from Cape Fanshaw. In the open sound the tidal stream is weak.

Determinations of latitude and lvngitude by astronomical observations were made at stations
in Cleveland Passage, Eliza Harbor, Gambier Bay, Seymour Canal, and Holkbam Bay. All of the
longitudes were referred to Port Simpson, British Columbia, as a standard station. One hundred
and five pairs of stars were observed for latitnde, and six stations were occupied for determinations
of azimuth. Observations for the magnetic declination, dip, and intensity were made at four of
the astronomical stations.

Lientenant Mansfield devotes much space in his report to full descriptions of the several
harbors, bays, sounds, and anchorages included within the limits of his survey. During the
season the Patterson occupied the following-named anchorages: Clevelana Passage, Eliza 11arbor,
Gambier Bay, Mole Harbor, Windfall Harbor, Holkham Bay, Taku Harbor, Holkham Bay, and
Juneau Harbor.

He observes with regard to the character of the country surveyed in 1889 that it is similar to
that surveyed in 1887 and 1888, The timber is chiefly hemlock, with a few scattered trees of
spruce and cedar; the latter very poor. The trees are rooted in decomposed vegetable matter,
with a covering of thick spongy moss. The country is mountainous, densely wooded, and deeply
indented.

~ The wild flowers in sammer are numerous, and the salmon berry grows in profusion in
sheltered spots.
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«  Deer are plentiful and a number were shot; many black bears were seen during the
salmon season, and one was killed. The inlets and bays were full of sea ducks, and a few
edible ducks were killed. Grouse are numerous, and in the berry season are in fine condition for
the table. The spring run of the salmon was very poor, but later the streams and inlets were
full of the dog-nosed and huwp-backed varieties,

‘Within the limnits of the survey there was but one Indiau village, a small settlement of the
Sumdnm Indians, and this was deserted in the summer.

Lieutenant Mansfield states that he could find no evidence of general glacial action; all the
glaciers seen were evidently local and were receding.

Referring to Holkham Bay and to its glaciers, he observes:

¢“Holkham Bay consists of two arms. The Traey, or North Arm, is 22§ miles long with an
average width of three-quarters of a mile. The Endicott, or South Arm is 25 miles long with an
average width of 1 mile.

¢“There are five glaciers in this bay, which terminate at the water. Two at the head of
Endicott Arm, called the Dawes Glaciers, have a width at the water’s edge of seven-eighths and
one-quarter of a mile respectively. Two at the head of Tracy Arm, called the Sawyer Glaciers,
have a width at the water’s edge of seven-eighths and three-eighths of a mile respectively. The
fifth glacier is in Ford’s Terror, and has a width of one-gquarter of a mile.

¢ There are, in addition, a great number of glaciers with terminal moraines between the
mountain peaks. The largest of these is nearly opposite the entrance to the bay, and is called
the Sumdum Glacier,

¢ The highest peak measured this season lies back of the Sumdum Glacier, and I have named
it Mount Harrison.

¢ The scencry in the upper arm is grand, the rocks running np almost perpendicularly, and
showing the marks of glaciers which have receded.”

On September 29, 1839, field operations were closed for the season, and the Patterson left for
San Franeisco, arriving at that port October 15.

The following named officers were attached to the party: Lieut. E. J. Dorn, U. 8. N, executive
officer ; Ensign A. N. Wood, UU. 8. N,, navigator; Ensigns A. C. Almy, A. M. Beecher, J. D,
MeDonald, G. R. Slocum, and W. H. Foust, U. 8. N. Messrs. H. L. Ford, J. G. Smith, and L.
Sandford served as draftsmen and recorders.

Lieutenant Mansfield observes that owing to the thorough organization of the party which
had been effected by his predecessor in command, Lieut. Commander Chas. M. Thomas, U. S. N,
all of the work was carried on as easily the first day of the season as on the last. To the officers
associated with hiwm, as above named, he expresses his acknowledgments for their faithful and
hearty service.

Following is an abstract of the statistics reported:

Signal construction :

Number of triangulation signals built. . ........... Teastencannnoniinnaa 162

Number of plane table signals built. . ... ... ... L. " 586
Triangulation:

Number of stations occupied with the theodolite...... . 250
Topography:

Number of miles of shorelinerun............ et eenaeaa s 740

Approximate area of the country surveyed in square miles.............. 1,500
Hydrography : .

Number of miles ran in sounding .. ... ...ovv L iiiiai i 2,324

Number of angles measured.. ... ... 13,810

Number of soundings................ ...... Seeece emeaerraennaaan 14,776

Nuinber of specimens of hottom obtained ..... e teeemenecnen 63

Number of occasions when velocity of current was noted . .vvveeeeveeses 28
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Latitade, longitude, and azimuth observations:

Number of latitude stations occupied ...... Cereees teasarecastraraacan . b

Namber of pairs of stars observed for latitude. ... ... ..o ooil.. . 105

Number of longitude stations oceupied. .... Bt aiteaamree i 7

Number of azimuth stations occupied ......... Ceetesaeane Ceereiaicnaas 6
Magnetie observations:

Number of magnetic stations occupied ..._........... s 4

Number of sets of magnetic observations......................... aeenns 24

In the spring of 1890, under instructions dated March 4, Lieutenant Commander Mansfield
began preparations needful for an early resumption of field work in Alaska. During the winter
his party had been engaged in San Francisco in the completion for the archives of the records and
results of the surveying season of 1889. These have all been forwarded to the office.

The Patlerson left San Francisco April 10, 1890, Lieutenant Commander Mansfield commanding,
and the following named officers attached to his party at that date: Lieut. E. J. Dorn, U. 8. N,
executive officer; Ensign H. C. Poandstone, U. S. N, navigator and astronomer; Ensigns G. R.
Slocum, Joseph Strauss, W. H. Faust, and F. W. Jenkins, U. 8, N.; T. L. Carter, assistant engineer,
U. S.N. H. L. Ford, master-at-arms, served as draughtsman, and J. G. Smith and J. C. Dornin
as pay yeomen. Passed Assistant Surgeon H. T, Perey, U, 8. N., was attached as medical officer.

By direction of the Superintendent, a party organized for explorations in Alaska under the
direction of Mr. E. H. Wells, of Cincinnati, was taken on board the Patterson for transportation to
Pyramid Harbor.

The steamer arrived April 18 at Port Townsend after a long and rough passage. Time signals
were exchanged with Mare Island, and 20,000 feet of signal lumber taken aboard. At this port
Mr. Wells left the Puatterson aud proceeded by mail steamer to make arrangements for the
transportation of himself and party beyond Pyramid Harbor. After leaving Port Townsend, the
Patterson coaled at Departure Bay,and on April 28 anchored off Port Simpson, where observations
were made at the astronomical station. The steam launch Cosmos was overhauled and made ready
for service, and on the night of May 2 the Patterson with the Cosmos in tow anchored off Cape
Tanshaw at the head of Frederick Sound.

Next morning, observations having been obtained during the night, the steamer got under
way and landed the astronomical officer, his assistant, and camp outfit at Point Lena, Lynn Canal.
The Cosmos was then sent on detached service and the Patterson proceeded to Pyramid Harbor
where the Wells exploring expedition was landed May 4.

The next afternoon Lieutenant Commander Mansfield anchored in Barlow Cove, Admiralty
Island, and on the morning of May 6 began work laid out for the season. This included the
triangulation, topography, and hydrograpby of Saginaw Channel, Gastinean Channel, and Taku
Intet.

At the date at which this report closes all of the operations of the Survey were in active
progress. Full details with regard to it and statistics will appear in the next annual report.

Tidal record continued at the automatic tidal station at St. Paul, Kadiak Island, Alaska—
Agsistant George Davidson has continued to direct the tidal observations at the automatic gange
station, St. Pagl, Kadiak Island, Alaska. He has examined the monthly tidal rolls and forwarded
these and the tabulations to the office. During his absence from San Franeisco, from August 2
to December 12, 1889, Assistant James S. Lawson was in charge. Mr. Fred Sargent continued to
serve as observer. Conneection by leveling is made between the two bench-marks and the zero of
the staff, and this duty is ordered to be regularly performed.

The Survey is indebted to the Alaska Commercial Company for the use of its wharf for the
tide-house and gange, and also for the facilities kindly afforded for the transmission each way of
letters and records. Daring the winter there is no commanieation with the Island.

Whenever practicable, Mr, Davidson has asked the services of officers of the Navy and
Revenue Marive to examine the condition of the clock and apparatus, aud he reports that these
examinations have been cheerfully made. )

In Augast, 1889, and again in Qctober, Mr. Ivan Petroff, U. S. Census Agent for Alaska,
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examined the condition of the tide-gauge and the reference to bench-mark and personally reported
that everything was in good condition,

Tidal observations at 1liulink, Unalaska Island, Alaska.—Reference was made in the last Annual
Report to the establishment of a tidal station on Unalaska Island under the direction of Lieut.
Commander H. E. Nichols, U. 8. N., Assistant Coast and Geodetic Survey. By permission of the
Alaska Commercial Company the fixed wooden staff by means of which4he observations were taken
was secured to the Company’s wharf at Iliuliuk, Unalaska. With the exception of a few hours lost,
mostly at night, the observations were made every hour from June 1 to September 2, 1889, and the
records have been received at the Office.

On the 30th of June, 1889, Assistant McGrath and Subassistant Turner, just before leaving
Unalaska for their duties on the Yukon and Porcupine Rivers, established two beuch-marks as
references for this gauge. They have forwarded to the Office descriptious and sketches of these
benches.

Oceupation of stations near the junction of the one hundred and forty-first meridian with the Yukon
and Porcupine Rivers, Alaska, in connection with a preliminary survey of the boundary line between
Alaska and the Northwest Territory.—Reference was made in the last annual report to the organization
of parties to make a preliminary determination of the boundary line between Alaska and British
Columbia and the Northwest Territory in accordance with plaus or projects approved by the Secretary
of State,and tothe arrival of those parties on the 27th of June, 1889, atIlinliuk, Unalaska Island, and
their transfer to the steamer St. Paul, bound for St. Michael’s, Norton Sound,

Reports and journals of progress of great interest have been received from the chiefs of these
parties, Assistant J. E, McGrath and Subassistant J. H. Turner; from the former, encamped on
the Yukon River near the eastern boundary of Alaska, as late as June 15,1890, and from the latter,
in camp near the eastern boundary of Alaska, on the Porcupine River up to January 24, 1890,

Abstracts of results reached by these officers, as derived from their reports, will be found
under the heading of ¢ Special Operations” towards the close of Part 11 of this volume. They will
remain at their stations to continue work daring the winter of 1830-/91.*

SECTION XIII,
KENTUCKY AND TENNESSEE. (Sgercaes Nos. 1, 6, 19, A¥p 20.)

Geodestic operations,— Ee-occupation of stations to complete the connection of the triangulation of
Tennessee with the primary triangulation extending to the westward in northern Georgia.—Extension of
the triangulation in eastern Tennessee—The re-occupation of two stations of the triangulation of the
State of Tennessee, and one station in northern Georgia, having been found necessary to perfect
the conpection between the (wo systews of triangulation, Prof. A. H. Buchanan, Acting
Aagsistant, was instructed to take up this work at the beginniug of the fiscal year,

Station John’s Mount, Georgia, was re-occupied to observe High Point and Cohutta; station Roy,
Tennessee, to observe Luper and Melton, and station Cockspur, Tennesses, to observe Bean and Roy.
The re-occupation of John's Monnt completed the connection of the triangulation of the State of
Tennessee with the primary triangulation extending from the Atlanta base-line over the northern
part of the State of Georgia. 1t had been intended also to obtain a more perfect connection of the
station Roy with the points north of it by the re-occupation of stations Luper and Melton, but the
atmosphere was so continuously hazy that even heliotropes were at times invisible. Progress was
slow therefore, and the re-occupation of these stations had to be postponed.

Tield operations, begun July 1, 1889, were closed September 20. Assistant C. O. Boutelle, in
immediate charge of State surveys, was kept advised by Professor Buchanan of the progress of
this work, and consulted in regard to the plans for its advancement.

* At the date at which this report is transmitted to Congress letters have been received from Mr. MeGrath dated
August 23, 1890, and from Mr. Turner dated September 6. Mr. McGrath was at his camp on the Upper Yukon und
would continue his observations there during the winter of 18%0-°91; Mr, Turner had finished his work July 14, and
had arrived 2t St. Michael’s August 30. He would winter there if unable to obtain transportation southward for
himself and party. .
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A small unexpended balance of appropriation being available before the expiration of the
fiscal year, it was deemed advisable to employ it in a reconnaissance and erection of signals for the
extension of the main scheme of triangulation in east Tennessee to connect with the triangulation
of the State of Kentueky. Instructions were accordingly issued to Professor Buchanan under
which he took the field June 10, 1890, and began this work from the lines Cockspur-Melton and
Melton-Luper. The re-occupation of these last-named stations was included in his instructions.

Reference to the progress of this reconnaissance will be made iu the next Annual Report.

Occupation of stations in Tennessee for the determination of the magnetic declination, dip, and
intensity—Having determined the maguetic elements at a number of stations in Alabama, Missis-
sippi, Louisiana, Arkansas, and Texas, as stated in previous parts of this report, Assistant James
B. Baylor, in May, 1890, had arrived at Memphis, Tenn. Ilere he established a pew station in
the Marine Hospital Grounds, marked it securely, and on one day observed for values of the mag-
netic declination, dip, and intensity, and on one day for latitude, longitude, aud azimuth on the
sun.

In June, 1890, Mr. Baylor re-oceupied the station which le bhad established in 1831 in the
grounds of the Staunton House at Chattanooga, Hamilton County, Tenn. The point was
well preserved. The usual two days' observations were made.

He observed also at Knoxville, Knox County, Tenn., where a4 new station was established in the
grounds of the University of Teunessce.

Also at Bristol, Sullivan County, Tenn., in June, 1890, the last station occupied in the State
during the present magnetic tour. Mr. Baylor had occupied a station here in 1881 on the
hill on which observations had been made in August, 1869, of the total solar eclipse. This station
had to be shifted in position a few yards on account of the proximity of sowme electric wires. The
new point was well marked, and was connected with the old one. Longitude and azimuth were
determined by observations for one day on the sun, and the magnetic declination, dip, and intensity
on one day.

In Tennessee, and in the other States in which magnetic stations were oecnpied, topographical
sketches of each station were preserved, and linear measures made to adjacent objects.

Upon the expenditure of his entire allotment for party expenses, June 13, Mr. Baylor closed
field work, and proceeded to his home to complete the computation of his results.

He acknowledges the facilities afforded by the officers of the U. 8. Army at the stations along
the Rio Grande River, and the encouragement received from county otficials at the several county
towns in which magnetic stations were established.

Extension of lines of geondetic leveling from Greenfield, Tenn., to Okolona. Miss.—Report was
made, under a heading in Section VIII, of the geodetic leveling operations in Arkansas, executed
in the summer and autumn of 1839 by the party in charge of Assistant Isdac Winston. Upon
the completion of that work, October 23, Mr. Winston transferred his party from Van Baren, Ark,,
to Greenfield, Tenn., under instruetions to fill the gap in the lines of geodetic leveling thence to
Okolona, Miss,

The bench-mark at Greenfield, established the preceding season, was found to be undisturbed,
and the leveling observations were begun on the 25th, the forward measure throughout the whole
distance being made by Mr. Winston with geodetic level No. 5, and the backward measure by Mr.
F. A. Young with level No. 6. The line follows the Illinois Central Railroad from Greenfield,
Tenu., to Jackson, Madison County, Tenn., and thence the Mobile and Obio Railroad to Okolona,
Miss. On arriving at Fackson, Mr. Winston dedmed it advisable to transfer bis party to Okolona,
and work from that peint towards Jackson, as he was informed that the roads in the vicinity of
Okolona beeame almost impassable when the spring rains began.

The two beneh-marks which had been established by Assistant J. B. Weir at Okolona in 1834
were found in good condition, and a remeasurement of their difference of elevation agreed with
his result, thus giving a satisfactory starting point for the work. Progress was delayed to some
extent by wet weather and bad wagon roads, the line of the Mobile and Ohio Railroad in this
region running through numerous swamps, and along the banks of creeks and rivers,

Precautions were taken as usual to protect the levels from the effect of the direct rays of the
sun. Temporary bench-marks were established at intervals of 1 kilometre, and permanent ones
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in all the towns and villages along the route. Two bench-marks were established at Corinth,
Miss., which may be the point of starting for a check line of geodetic leveling to Memphis, Tenn.

Great care was observed not to allow the discrepancies between the two independent lines of
level to exceed the limit of error; when this occurred remeasurements were always made.

The elevations of the county road crossings, of the railroad crossings, and of the railroad
stations along the line were determined by holding the leveling rod on the ground in the ceuter
of track at the crossings, and in front of the buildings at the railroad stations.

Mr. Winston completed his work at Jackson, Tenn., on March 14, and immediately afterwards
the party was disbanded. The circuit of geodetic levels—Cairo, New Orleans, Mobile, Cairo—is
now closed, the lines run by the Coast and Geodetic Survey extending from Greenville, Miss., to
New Orleans, and thence to Mobile and to Cairo, while the work between Cairo and Greenville,
Miss., was executed under the direction of the Mississippi River Commission.

Mr. F. A. Young, as observer, and Mr. H. D. Mitchell, as recorder, served very satisfactorily
throughout the season.

After redeter mining the constants of his instruments, Mr. Winston proceeded, under instrue-
tions, to Wash ington, D. C., where he took up preparations for duty on the Pacific coast. The
records and computations of his leveling work were placed in Mr. Young’s hands for completion
and transmission to the archives.

SECTION XIV.
OHIO, INDIANA , ILLINOIS, MICHIGAN, AND WISCONSIN. (SkercEEs Nos. 1, 6, 15, 19, AND 20.)

Continuation of the primary trigngulation near the 39th parallel {o the westward from stations in
Ohio, Kentucky, and Indiana.—~At the beginning of the fiscal year there remained to close the gap
between the scheme of primary triangulation along or pear the 39th parallel, advancing to the
westward in Ohio, Kentucky, and Indiana, and the like scheme advancing to the eastward in
Indiana, the erection of three tripod and scaffold signals, and the ocenpation of eleven primary
stations.

The prosecution of the work in the main triangulation in Kentucky, Ohio, and Indiana wag
assigned to Assistant A.T. Mosman.’ In addition to this it was necessary to connect the main
series with the Cincinnati Observatory, which had been occupied as a telegraphie longitude station
in Fuly,1881, and also with the old observatory on Mount Adams which had been occupied in 1848
as a telegraphic longitude station. Incidentally it was desirable to determine as many prominent
objeets in Cincinnati and its vicinity 2s could be located during the occupation of one of the main
stations. '

On July 11 preparations had been completed for observations at station Tanner, 1 mile west
of the town of Florence, Kentucky, and about 11 miles south of Cincinnati. A tripod and
geaffold signal 135 feet in height had been built here in 1887. To avoid as far as possible the
movement of the signal that would have been cansed by its exposure to the sun, the sides of the
scaffold were covered with canvas. It was necesssary to open the line Tanner-Dry Ridge, which
was partially obstructed by the tops of trees, and for this purpose, and for posting heliotropers at
stations Dry Ridge, Stow, Reizin, and Tate, Mr. Mosman detailed Extra Ubserver W. B. Fairfield
and Recorder C. T. Mosman, who had been assignegd to daty in his party. While away from the
station on this service Mr. Fairfield made a reconnaissance for the connection of the station with
the Cincinnati Observatory. He selected also a site for the signal station Mud Lick, and opened
lines of sight from station Stevens to Cold Spring Church and to Lookout House, Covington.

The weather was very rainy during the whole of July, and the progress of the observations at
Tanner was thereby delayed, but Mr. Mosman completed them August 16, and while the instruments
were being moved to the next station, Dry Ridge, he went to station Reizin, Indiana, to examine
the locality with reference to oc cupying it as an astronomical station,

Upon reaching Dry Ridge, August 21, he found that Messrs. IFairfield and C. T. Mosman had
completed all the preparations for its ocennation. This station is in Gtant County, Kentucky, 4
miles north of Williamstown, the eonnt: »21t, The observing tripod and scaffold are 90 feet high,
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From Dry Ridge, the lines of sight, with one exception, that of the line to Culbertson, presented
no difficulty in observing in favorable weather. This line, 36 miles long, passes just c¢lear above
the tops of severalinterveuing ridges, and considerable difficulty was found in seeing the keliotrope
at Culbertson, but it was successfully overcome bLy substituting a mirror 4 inches in diameter,
instead of the usunal one of 21 inches.

Very hazy weather prevailed during the first 10 days after arriving at Dry Ridge, but all of
the necessary observations were tinished on September 9. At this date, Mr. E. E. Torrey, Foreman,
having finished signal building, joined the party, and Mr. C. T. Mosman, Recorder, was detachied
from it.

Station Reizin, about 1 mile east of Elrod, Ripley County, Indiana, was then oceupied.
While the observations for horizontal directions were in progress, an astronomical observatory was
built, and a meridian telescope mounted for observations of time and latitude, and a 20-inch
theodolite for determinations of azimuth., Observations for horizontal directions were begun at
Reizin on September 21. Mr, Fairfield had been sént to re-occupy station Stevens, connecting
with the secondary stations Lookout House, Price’s Hill, Convent, and Cineinnati Observatory.
These stations he subseguently occupied, and thus completed the conneetion of the telegraphic
longitude station of 1881 with the main triangulation. Many prominent ohjects in the city of
Cincinnati, sueh as spires of churches, public buildings, flagstaffs on the Custom hionse, Post-office,
Court-house, etc., were also determined in position.

Observations for time were begun at station Tanner September 28, and for azimuth Qectober 4.
These were made Ly Mr. Mosman. On Mr. Fairfield’s return to Reizin, October 9, he began
observations for latitude, and finished them on the 17th. During this time, the stations at Correct,
Glasgow, Culbertsou, and Stow were marked temporarily to preserve them in the event of their
destruction during the winter.

Extremely smoky weather and the peculiarly difficult nature of the work in the city delayed
very much the completion of the work in and about Cineinnati. Nearly all of the objects to be
determined were situated in the heart of the city and were obscared by smoke, except in very
clear weathier and when the wind was favorable. The final observations were muade, however, on
November 11, and the instruments forwarded to Washington that night.

Between October 29 and November 9, Mr. Mosman was temporarily detached from his party
for gpecial duaty, reference to which is made under the heading * Special Operations ” towards the
end of Part 11 of this volume. ‘

Soon after bis arrival in Washington, he was assigned to dauty under the immediate direction
of the Superintendent.

In his report of the season’s work he refers particularly to the very satisfactory service
rendered by Mr. W, B, Fairfield, all of whose duties were performed with energy, intelligence,
and accuracy. Mr. Torrey rendered efficient service in posting heliotropers, reading onc of the
microscopes of the theodolite, and marking stations.

The statistics of the seasou are as follows:

Reconnaissance :
Lines of intervisibility determined as per sketeh.............. ool 50
Number of points selected for scheme. ... ... ... e ee e n e et 8
Triangulation:
Primary. Area of, in square statute miles. ... ... ... ceiiiiiiiieeiiann 559
Secondary. Area of, in square statute miles .. .. ... ... ... .. ... ... 275
Days occupied in opening and verifying lines of sight......... ... ... .... 12
Nuwber of stations occapied for horizontal measures............ ......... 7
Number of geographical positions determined .._........ooiiiiia... 30
Latitude and Azimuth work:
Number of latitude and azimuth stations. ...........oveveun e 1
Number of pairs of stars observed for latitude..... eeteeeeereaa e 18
_ Average number of observations upon a pair. .... crtencneaaas R 6
Namber of nights of observations for azimuth......veeevverrenrverosennen 5

H. Ex. 80——=0G
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Early in May, 1890, in anticipation of his relief from office daty, Mr. Mosman was instructed
to make preparations for resuming the field work of the transcontinental triangulation advancing
to the westward in Indiana. Until he could take the field in person, Subassistant W. B. Fairfield
wag assigned to his party to make the necessary observations under his direction, while his
foreman, E. E. Torrey, went to Iudiana and visited the several stations to verify their adjustmeunts.
The observing tripod and seaffold at station Glasgow was found to have been struck by lightning
in Mareh and Dbadly injured. Having put it in repair Mr, Torrey went to station Stow on May
27 and joined Mr. Fairfield, who had arrived from Washington with the instruments. Observations
of horizontal directions were beguan at Stow May 28, and, with Mr. Torrey’s assistance, were
finished June 5, after which the party was transferred to station Culbertson, Indiana. At this
point an observing triped and scaffold 116 feet high was occupied. The weather continuing very
favorable for observations, work at Culbertson was completed June 19, and the party moved to
Glasgow, Indiana, on Juue 21,

Mr. Mosman, having been formally relieved from duty in the office of the Superintendent on
June 16, and directed to proceed as soon as practicable to Indiana, joined his party at this station.
The theodolite was mounted on the tripod, 116 feet high, over Glasgow station on June 23, and a
pole adjusted on the 150 feet signal at station Green, ready for observing the next day. Frequent
showers with very hot weatber delayed progress somewhat at Glasgow, but the station was
finished July 1, and the party moved on the 2d to station Correct.

Statements of further progress will appear in the next Annual Report.

Up to the close of the fiscal year the statistics are:

Triangulation:
Area of, in square statute miles . ............ feeeetaaniaaan cmeenmenneas -. 260
Number of signal poleservected.. ... ... .. .. iiiiiiaiaranann. heeenn 5
Number of stations occupied ....... .. ... .. . ... Cerasmeraeaans 3
Number of geographical positions determined ....... .. ... ... ... .. ...... 3

Extension to the eastward in Indiana of the transcontinental triangulation near the thivty-winth
parallel—Under instructions issued towards the end of June, 1889, Assistant George A. Fairfield
resumed work on the transcontinental triangulation in Indiana, carrying it to the eastward by
the occupation of stations and by the building of signals with a view to connecting it with the
similar work advancing westwardlin the State of Ohio, under the direction ot Assistant A. T.
Mosman.

Mr. Fairfield organized his party on the 12th of July at North Vernon, Indiana, and began
field operations for the season. He dispatched Mr. E. E. Torrey, chief of the signal building
party, to Holman station, one of the points of the State Survey, to put up a tripod and scaffold
signal 75 feet high. Included in the seheme of work were observations on all of the State Survey
points visible, so that a thorough connection might eventnally be established between the trans-
continental and the State triangulations.

Mr. Torrey and his carpenters were employed until the middle of September in signal building,
having erected at that date, in addition to the signal at Holman, three tripod and scaffold signals,
each 116 feet high, at the primary stations Glasgow, Correct, anc Mud Lick. As this completed
the building of all the signals needed to connect the work of Mr. Fairfield with that of Mr. Mosman,
the carpenters were discharged, and Mr. Torrey was directed to report for duty to Mr. Mosman.

Mr. Fairfield makes speeial mention in his report of the admirable manner in which Mr.
Torrey has conducted the signal building during several years for both of the primary triangulation
parties, his own and Mr. Mosman’s. Among the signals he has built are the highest ones ever
erected for the Survey, and in no instance has one of them ever been blown down or rendered
unsuitable for the work through any defeect in construection.

The first station occupied was Weed Patch, about 4 miles south of Nashville, the county seat
of Brown County, Indiana. This station is said to be located on the highest land in the State,
about 1,150 feet above mean sea level. Observations were begun August 3 and completed
September 29; they included determinations of time, latitude, and azimuth, and observations of
horizontal directions on ten stations, five of which were points of the State Survey. Some delay
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oceurred owing to the necessity of opening the line to Green station, a distance of nearly 40 miles,
and one of the longest lines in the triangulation between the Ohio and the Mississippi. The trees
obstracting the view were 25 miles from Weed Patch.

Miller station, situated on the blaffs, about 3 miles south of Brownstown, the county seat of
Jackson County was next occupied. Observations of horizontal directions were made upon nine
stations, and had been nearly completed by the 14th of OUctober, when a dense smoke began to
fill the atmosphere, making it difficult to see objects at a distance of but 2 miles. This smoke
lasted till November 2 with but few intervals of clearing, so that while it prevailed observations
could be obtained on only three nights.

Both at Weed Pateh and Miller stations the observations of horizontal directions were made,
as for some seasons previous, at night, upon signal lizhts obtained by means of student lamps
and metallic reflectors.

Upon the completion of work at Miller station, the allotment of funds for the party baving
been exhausted, field operations were closed for the season, and Mr. Fairfield returned to
‘Washington, reporting for daty at the Office November 8.

Assistant James B. Baylor was assigned to duty in the party at the outset of the season, and
served until October 5.

Mr. Fairfield reports the following statistics:

Triangulation :
Area of in aquare statute miles. .. . cicvioenrnnacneiiiannn teemere e 573
Days occupied in opening and verifying lines of sight, number of .......... 16
Geographical positions determined, number of .. ... ...iiiiiiii il 5
Latitude and azimuth work:
Number of latitnde and azimuth stations occupied............... R . 1
Number of pairs of stars observed for latitude.. . ... ... . ... . s 20
Average number of observations uponapair. .. ... L.l 5
Number of nights of observations for azimuth ...cee o ovraecniinaaaae o, 11

During the winter Mr. Tairfield was engaged on office work, and on April 22, 1830, was
directed to take charge of the Office of Weights and Measures, relieving Assistant O. H. Titf-
mann, who had been temporarily detached for special service.

He was relieved from this duty May 14, having received instructions to resume the field work
of the transcontinental triangulation and carry it eastward in Indiana to a junction with the tri-
angulation coming westward in charge of Assistant Mosman,

The first station to be occupied was Tripp, about one mile north of North Vernon, Jenaings
County, Indiana., Mr. Fairfield arrived here May 21, and by the end of the month had his men
in camp and all preliminary arrangements made for beginning work. Ou June 2 Mr. J. B, Bou-
telle, acting aid, reported for duty and was at once sent to post signal lights at the several sta-
tions to which horizoutal directions were to be observed. Mr. R. L. McCormick reported for duty
as recorder June 21.

On that day also the Superintendent made a short visit of inspection to the party.

Observations at station Tripp were completed June 26; the light was then posted for the next
station, and teams hired to move the party with the ecamp equipage and instruments to station
Stout. Before a start eould be made, however, a violent thunderstorm came up, torrents of rain
flooded the camp ground, and the wind blew almost a hurricane. Next day a telegram was
received from the light-keeper at Stout station informing Mr. Fairfield that the signal there had
been blown over and badly wrecked, the storm at that point having developed into a tornado.
He decided, therefore, to go at once to Green station, aboat 12 miles northeast of North Vernon,
and occupy that while the signal at Stout was being rebuilt. Oun June 30 camp was establisked
at station Green, and Mr. E. E. Torrey, foreman in Mr. Mosman's party, was detailed by him, as
desired by Mr. Fairfield, to rebuild the signal at Stout. This signal, 136 feet in height, was with
oue exception the highest ever built in the Survey, and its destruction caused much delay in the
season’s work, the line Green-Stout being the one on which the triaugalation advancing to the
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eastward in charge of Assistant Fairfield was eventually to join with that in charge of Assistant
Mosman, advancing to the westward. )

This junction was effected later in the season.

While at Tripp station Mr, Bouatelle was directed to connect that point with a bench-mark of
the transcontinental line of levels. The original mark was established by Assistant Braid in 1879
on the stone abutment of a railroad bridge near North Vernon. Some years ago the top stone of
this abutment had been broken Ly a wreck ou the bridge, and it was replaced by another stone,
but as the grade of the road has not been changed, Mr. Fairfield states that he is confident that
the mark occupies relatively the same place as the one first made, the change, if any, not exceed-
ing a few inches.

Up to June 30, 1890, the triangulation had covered an area of 206 square miles. Its progress
after that date will be stated in the next Anuual Report.

Progress of geodetic operations in the State of Wisconsin.—During the summer and autumn of
1889 geodetic operations were resumed in the State of Wisconsin by Prof, J. E. Davies, Acting
Assistant. He occapied two stations of the Lake Survey, Lebanon and Minnesota Junction, thus
effecting 2 eonuection of the Lake Survey work with that of the Wisconsin State Survey. This
conuection will be strengthened when tae astronomical station Titzsimmons is fully connected
with the triangulation of Professor Davies by its oceupation aud that of Arlington as geodetic
stations.

The work of Professor Davies was carried on in accordance with a scheme of triangulation
decided upon after a reconnaissance made the year before by Assistant Charles O. Boutelle, in
immediate charge of State surveys. Mr. Boutelle had occupied Fitzsimmons station in 1887 for
the determination of latitude and azimuth, and in this, as in other State surveys, he continued
the correspondence with Acting Assistants and the immmediate supervision of their work up to
the spring of 1890, when his health, which had been gradunally failing, compelled him fo ask relief
from duty.

Ile was at this time in his seventy-seventh year, and the oldest officer but one in his term of
46 vears’ service upon the work. Having gone to Hampton, Virginia, for medical care and rest,
lie died there at the home of his sov on June 22,

Mr. Boutelle’s unremitting efforts to advanee the interests of the Survey during his long con-
nection with it, and the ability he manifested in the discharge of the various aund responsible
duties assigned to him were the subjects of a commemorative notice issued by the Superintendent.

Establishment of « meridian line in Toledo, Ohio.—In compliance with a request made by the
commissioners of Lucas County, Ohio, Subassistant P. A. Welker was instructed to lay out and
mark a meridian line at Toledo, in that State, the Commissioners offering to bear all incidental
expeunses of furnishing and setting the stone monuments.

A site baving been selected upon public ground known as Washington and Lincoln Parks, on
Torest avenue, determinations of the direction of the trne meridian were made by Mr. Welker
on two nights by observations on « Ursie Minoris, the vork being Legun May 14, These observa-
tions were made at the south end of the line near the corner of Prospect and Forest avenues.
The latitude and Iongitude of this point were obtained by referring its pesition to the stone
longitude post established in 1881 by the U. S. Engineers near the corner of Monroe and Michigan
streets, The meridian line is 923.375 feet in length. Each end of it was marked by a heavy-
granite post 12 by 12 inches square on the top surface and 3% feet long. These posts were set in
concrete made of Portland cement, broken stone, and sand. Into the top of each stone was firmly
set a $-inch copper bolt, 33-inches long, and having cut upon its upper surface a cross with a small
hole in the center to mark the ends of the line.

Full records of the observations and measurements made, with descriptions and sketches, have
been forwarded to the Office by Mr. Walker.

Duty assigned to him earlier and later in the fiscal year is referred to under headings in
Sections VII and XVL
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SECTION XV.
MISSOURIL, KANSAS, JOWA, NEBRASKA, MINNESOTA, AND NORTH AND SOUTH DAKOTA.
(SKETCHES Nos, 1,7, 8, 15, 19, axn 20.)

Extension of the triangulation of the State of Minnesota from the Snelling Avenue Base.~Under
instructions issued early in June, 1889, Prof. W, . Hoag, Aecting Assistant, had in that month
organized his party for the extension of the triangulation of the State of Minnesota from the base
which had been measured on Snelling avenue, in the ecity of St. Paul, in the autumn of 1888, by
Assistant C. O. Boutelle.

During June he was occupied mostly in building signals and observing angles at stations in the
immediate vicinity of the cities of St. Paul and Minneapolis, and in making a short reconnaissance
for the extension of the triangulation to the northward and unorthwestward from the latter eity.
During the first part of July, he contitued measurcments of horizontal augles at Washburu
Home and at other stations west of Minneapolis; to the east and northeast of St. Paul, and to
the south and southeast towards Prescott, Wisconsin, and when the weather was unfavorable for
observations of angles, he pushed forward his reconnaissance.

The latter part of July was spent in conducting a general reconnaissance to the southeast
along the Mississippi River, and in building signals as selections for stations were made. In the
early part of August, the same kind of work was carried back from the river in Wabasha and
Goodliue Counties. The weather becoming then almost continuously smoky, an extended recon-
noitering trip was uundertaken during the latter part of thie mounth, the reconnaissance being
carried south through Goodhue and Olmsted Counties as far as Rochester, and thenee through the
tier of counties bordering on the Mississippi River from Winona to Hennepin,

In September, station Woodbury, about 10 miles southeastwardly from St. Paul, was occupied;
also stations South Base and Washburn Home, and the line North Base Woodbury was opened,
Field operations were then elosed for the season.

Professor Hoag reports the following statistics:

Triavgulation :

Number of signals built ............ P et e 12
Number of stations occupied...... .. e e e 14
Number of underground marks made . ... ... .. ... .coee e ua.s 10
Number of surface monuments fixed in place..._ . .................... 6

In December, Professor Hoag, in accordance with instructions, reported at the Office for
conference and consultation with the Suaperintendent and with Assistant €. O. Boutelle, in
immediate charge of the State surveys.

Towards the end of May, 1890, he was instructed to organize his party for continuing the
work of the preceding season, with special reference to a reconnaissance for the extension of his
scheme of triangulation to the next tier or range of stations beyond those connecting with the
Snelling Avenue Base.

Takiug the field June 17, he occupied stations South Base and Wallace to got a few needed
measures of horizontal directions. At Wallace station, lines were opeued to Back Hill, Mareotta,
and Woodbury stations. Horizontal and vertical angles were measured at stutions Ramsey,
Mound View, Marcotta, and Buek Hill. At the two stutions last named, the value of the
observations was somewhat impaired by the intensely heated state of the atmosphere.

Professor Hoag’s progress after the close of the fiscal year will be adverted to in the next
Annual Report,

Hsteblishment of a meridian line at Huron, South Daketa.—In compliance with a request
received from the Surveyor-Geuneral of the State of South Dakota, arrangements were made
towards the end of February, 1890, for the detail of an officer of the Survey to lay out and mark
permanently a meridian line at uroun, in that State.

A description and drawing of the stones needed for the marking having been sent to the
Surveyor-General, it was arranged that he should fix the south stone in position, informing the



86 UNITED STATES COAST AND GEODETIC SURVEY.

Superintendent when this had been done, so that Assistant C. H. Sinelair, who had been instrncted
to lay out the line, could start at once for Huron.

A telegram having been received stating that all of the preliminary arrangements would be
completed April 14, Mr, Sinclair left Washington April 10 and arrived at Huaron ou the 14th.

The location that had been selected was in the grounds of the Court-house, on the west side
of the building. Observations for azimuth were made on the first favorable night, using Polaris
at any hour angle, twenty-four pointings being taken on the star and mark with 8-inch theodolite
No. 148.

The direction of the line having been established, and the south stone in place, the north stone
was fixed in position at a point 375 feet distant. Each of these stones is 5 feet long, dressed down
at top to the form of a truneated pyramid, with a base 2 feet square and sloping to 1 foot squnare
on the upper surface. The north stone has in its top a copper bolt, three-fourths of an inch-in
diameter and 331 inches long, with a slot and expansion brass wedge in the bottom to hold the
bolt fast when driven down. A drill hole half an inch deep and one-sixteenth of an ineh in
diameter, at the intersection of two cross lines cut on the bolt, marks its center and the north
point. On the south stone, its center and the south point are marked by the intersection of two
cross-lines, each 3 inches long, three-quarters of an inch deep, and three-quarters of an inch wide.
These stones marking the ends of the meridian line are of pink-tinted limestone, weighing about
3,100 pounds each. They project something over a foot above ground, and are set in a concrete
foundation 24 feet deep and 3 feet square, so that the bottom of each stone is practically 64 feet
below the sarface of the ground.

On April 17 Mr. Sinclair observed the magnetic declination with the needle belonging to the
theodolite, and on the same day left for Washington.

The record of his observations has been deposited in the Archives. Other duty performed
by him is referred to under headings in Sections II and X'V ].

Occupation of stations for extending to the westward in Kansas the transcontinental triangulation
near the thirty-ninth parallel—On July 5, 1889, Assistant F. D. Granger arrived at Junction City,
Kans., ander instructions to organize his party for extending to the westward in Kansas the trans-
continental triangulation near the thirty-ninth parallel.

The first work undertaken was the erection of signals in advance of the occupation of stations,
so that the measures of horizontal directions could be carried forward uninterruptedly during the
season. By July 19 signals had been put up at stations Wilmer, Frey, Vine Creek, and Iron
Mound west of the ninety-seventh meridian, and on the 26th observations were bLegun at station
Robbins, 4 miles southeast of Junetion City.

At this point the theodolite was elevated nearly 20 feet above the ground. Six primary and
ten tertiary objects were observed. and the station was finished Auagust 9. The party and instru-
ments were then transferred to station Humboldt, 15 miles east of Junction City., Observations
were begun here Aungust 17 ard finished August 30, four primary and five tertiary points having
been observed. At this point the theodolite was mounted upon an observing tripod, at an eleva.
tion of 40.7 feet above the ground. This elevation was required to render visible one station only,
Zean Dale, all of the other stations being in sight from a height of b feet.

Between September 5 and 13 Mr., Granger ocenpied station Erricssen, situated about 10 miles
to the northwest of Manhattan, Riley County. Tor one of the points observed from Erricssen
the theodolite had to be mounted upon an observing tripod 50 feet high. Directions to five primary
and seven tertiary ohjects were observed. Wilmer station, about 23 miles to the westward, was
then occupied, the theodolite being elevated 40 feet and tive primary and four tertiary objects
being observed.

Upon the completion of the work at Wilmer, October 3, the party was transferred to station
Taslor, 7 miles south of Chapman, Dickinson County. The weather became very unfavorable for
observatious just as the work was begun at Taylor, and it was not till October 27 that the atmos-
phere cleared sufficiently to enable the measurements to proceed. The theodolite was elevated
41 feet above the ground, and six primary and fenrteen tertiary objects were observed, the work
being finished November 5.
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During the season of 1888 some observations had been made at station White, near White
City, Morris County, for vertical angles, but under unfavorable conditions, snow baving fallen to
a depth of 20 inches before the work had been begun, and the moisture from this meliting snow
having produced abnormal refraction. Mr. Granger decided, therefore, to re-occupy statron White
before disbanding his party for the season, and obtained there a satisfactory set of vertical
measures by the end of November, 1889,

Field operations were then closed, and Mr. Granger proceeded to Washington, and was occu-
pied in office work during the winter until instructed to proceed to Charlestou, S. C., for duty,
a report of which is given under a heading in Section V.

Having returned to Washington May 9, 1800, he found instruetions awaiting him to resume
the work of the transcontinental triangulation in Kaunsas as soon as praeticable, and in pursuance
thereof he proceeded to Junction City, and on May 20 took up field operations, beginning by a
reconnaissance for the selection of points one tignre to the westward of the limits of triangulation
reached during the preceding season.

Two points, Heath and Thompson, forming a quadrilateral with Vine Creek and Iron Mound,
were selected, and a tripod signal was erected at each., Heath is situated about 14 wmiles west-north-
west of Brookville, Saline County, and Thompson, 11 miles west-southwest of Minneapolis,
Ottawa County.

The progress of the work was somewhat retarded and its cost slightly increased by the difii-
culty of getting the consent of the owner of the land at Thompson station to have the signal put
up on his property. Mr. Granger takes oceasion, in view of this and similar delays encountered,
to suggest the advisability of obtaining from the legislature of the State of Kanzas the enactinent
of laws of like purport to those now in force in a number of eastern States and in some of those in
the Mississippi Valley, providing for the occupation of peints in such localities as the progress of
the Survey demands. .

Arrangements having been finally made which were entirely satisfactory to the owner of the
land at station Thomwpson, Mr. Granger began the occupation of station Frey on June 14, Fowr
primary and nine tertiary objects were observed, and on the completion of the work here the party
was transferred, June 24, to station Vine Creek, four miles west of the town of Manchester, Dicl-
inson County. Observations were in progress at this station at the close of the fiscal year.

Mr. Granger refers in very commendatory terms to the services of Mr, M, A, Coles, recorder
in his party,

The statistics for the fiscal year of the work in Kansas are:

Reconnaissance:
Area of, in square statute miles ... .. ... i e 475
Lines of intervisibility determined as persketeh . .....coovev oo, 6
Triangulation:
Area of,insquare statate miles. . _ ... ... . liil i, 726
Stations cccupied for horizontal measures, numberof . ... .. ... .. L. 6
Stations occupied for vertical measures, number of . ... ... . . ... 7
Geographical positions determined, number of. ... .. .. . iier i, 17
Elevations determined trigonometrically, number of ......... ererenarenan 11

SECTION XVI
NEVADA, UTAH, COLORADO, ARIZONA, AND NEW MEXICO. (Skercues Nos. 2,8,9,10,19, axp 20.)

Determiration of longitude by exchanges of telegraphic signals beticcen stations in California,
Utah, and Nevade.—The parties organized for the determination of longitudes by exchanges of tele-
graphic signals were in the field in California and Nevada at the beginning of the fiscal year. As
stated in the last Annual Report, Assistant O. H. Sinclair was then occapying a station at Verdi,
Nevada, and Subassistant R. A. Marr, in charge of the co-operating party, was at Sacramento,
California, and the observers having already exchanged places, a second series of exchanges, coln-
pleting the line Sacramento—Verdi, was obtained July 1,2, 3, and 4.
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A triangulation having been made by Assistant George Davidson in 1872 in the vicinity of
Verdi to determine the one hundred and twentieth meridian, Mr. Sinclair connected his station
with that triangulation, and found that the two results for the position of that meridian were
almost identical, differing but 0.002 of a second of time.

On July 6, Mr. Marr reached Carson City, Nevada, with his instruments. He had previously
written to Mr. Charles W. Friend, who had a private observatory there and who very kindly placed
it at the disposal of the longitude parties, dismounting his own transit for their accommodation
and making the necessary telegraphie connection.

Mr. Marr exchanged signals with Mr. Sinclair at Verdi on the nights of July 6, 7, 9, and 10;
the observers then changed stations, and a second set of exchanges was obtained on five nights
between July 11 afid 16. The maguetic elements at Verdi were determined by Mr. Marr on July
13, 14, and 15. The latitude of the station at Carson City was determined by Mr. Sinclair on July

7, 18, 19, and 20, with meridian telescope No. 2, seventy-one observations having been made on
eighteen pairs of stavs.

Mr. Friend had obtained an approximate difference of longitaude, Carson City, and Lafayctte
Park station, San Francisco, by making one trip with a chronometer, and so carefully had the
work been done that his result agreed with that given by the field computation of the longitude
party within 0.076 of a seeond of time.

The next line taken up was Carson City~Virginia City. Mr. Marr onarriving at Virginia City
examined the pier which had been left there by Lientenant Wheeler, U. S. Engineers, in 1873, but
found that it would not be advisable to oceupy it. His station was above the Imperial Mine and
just above the town of Gold Hill and from the crack in the ground nearly midway between the
town and the top of Mount Davidson, it is generally thought that all of the ground east of Mount
Davidson below this point has moved and is now moving—a movement, due without doubt, as Mr.
Marr observes, to the anderground workings, compelling re-adjustments of the timbering of the
mine-shafts every few weeks.

Through the kiudness of Mr. D. B, Lyman, superintendent of the California and Virginia Mines,
Mr. Marr was cnabled to establish the longitude station within the office grounds of the Cowpany.
Iixehanges of signals for longitude between Carson City and Virginia City were made on eight con-
secutive nights from July 19 to 26, inelusive, the observers having changed stations between the
night of the 22d and the night of the 23d.

Mr. Sinclair then moved the Virginia City outfit to Genoa, Nevada, and the line Carson City-
(ienoa was taken up. Longitude signals were exchanged July 30, 31, and Aungust 1, 2, and again,
after change of stations by the observers, on five nights between August3 and 11. At Genoa, the
magnetic elements were determined by Mr. Marr from observations made August 4, §, and 6.

The line Carson City-Austin was next taken up, and exchanges obtained on four consecutive
nights, August 18, to 21, inclusive, after which Mr. Sinclair went to Austin and Mr. Marr to Carson
City, and three more nights, August 24, 25, 26, completed the determination of that line. While
at Austin, Mr. Marr availed himself of a delay caused Ly unfaverable weather to connect his sta-
tion with that oceupied by Licutenant Wheeler, U. S. Engineers.

Austin-Eureka was then determined, the nights of exchange of longitude signals being August
30, September 1, 2, and 3, in the first position of the observers, and September 3, 6,7, and S in the
second position.  Mr.Marr then wentto Salt Lake City, and oecapied the station in Temple Bleck,
He found the observatory which had been bailt there by Assistant Dean in 1869 in good condition,
and secured his transit instroment upon the sandstone pier. BSignals were exchanged with Mr.
Sinclair at Eureka September10, 11,12, and 14. Owing to the burning of snow sheds and a bridge
on the Southern Pacific Railroad, the trains from the west were delayed, and Mr. Marr returned to
Tureka before Mr. Sinclair had left. Advantage was taken of this to make direct observations for
personal equation, September 17. The results differed only 0.011 of & second from those derived
from the exchanges of observers on the lines.

After Mr. Sinclair reached Salt Lake, signals were exchanged on the nights of September 21,
23, 24, and 23, completing the determination of the line Eureka-Salt Lake.

By the field computation, the sum of the differences of longitude for the the six lines, San~
Frauvcisco-Sacramento, Sacramento-Verdi, Verdi~Carson City, Carson City-Austin, Austin,
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Eureka, and Eureka~Salt Lake, differed but 0.068 of a second of time from the direct measurement
Salt Lake City-San Francisco.

Before leaving Bureka, Mr. Marr made a geodetic connection with Prospect Park station,
Nevada.

During the three months that the longitude parties had been in the field since July 1, 1889, fifty-
two exchanges of longitude signals were made, six and a half lines of longitude determined, four
stations were prepared, and two others already prepared were cceupied. These results, which are
much greater than the average, were due, Mr. Sinclair remarks, primarily to favorable weather,
and also to the location of some of the stations near Carson City and to the hearty co-operation of
the two parties. )

Mr, Frank Jaynes, superintendent of the Western Union Telegraph Company at San Fran-
cisco, and his officers afforded every facility for the use of the telegraph cireunits aund are entitled
to the thanks of the Survey for their kindness. h

Other duty assigued to Messrs. Sinclair and Marr is referrrd to under headings in Scections
VI, X, XV, aud XVIIL.

(lccupation of stations in continuation of the primary triangulation near the thirty-ninth parallel
in western eentral Utah.—Reference was made in the last anonual report to the operations carried
on by the party in charge of Assistant William Eimbeck preparatory to the occupation of the
stations Pilot Peak and Ibapah in western central Utah, these stations forming pointsin the great
quadrilateral, Ogden-Mount Nebo-Ibapah-Pilot Peak.

Having orgauized his party before the beginning of the fiscal year and made all arrangements
needed for the occupation of Pilot Peak, the 1st of July, 1889, found Mr. Ilimbeck on the summit
of the peak, establishing camp and mounting the instruments.

Observations of horizontal directions and double zenith distances were begun July 3. The
number of primary points observed upon was six, counting the reference mark as one. Two of
of the longest lines of the Utal work were included, Pilot~Nebo, and Pilot-Jeff. Davis, both
approximately 148 miles long. Work upou the secondary points was also made as complete as
possible, including several of the points connecting with the Terrace and Lucin baseline, 37
kilometres in length, whicl had been measured along the Central Pacific Railroad by Lieutenant
Wheeler when he was in charge of surveying parties in this region. All of these points are
marked by substantial rock monuments or cairns. In couuection with the determination of the
principal mountain peaks throughout the round of the horizou, and of the tertiary points, an
exhanstive study of the country Iying to the north and northeast from Pilot Peak was made in
order to decide upon a plan for the extension of the Salt Lake meridional chain of triangles to the
northward. Of this chain, the great quadrilateral already referred to forms the first link., The
best figure for this extension is shown upon the sketcl accompanying Mr. Eimbeek’s report.

Three well-preserved boundary stakes upon the boundary between the State of Nevada and
the Territory of Utah were ideuntified and connected by a local triangulation with the main chain
of the geodetic work. The boundary, a meridian line, passes about two miles east of the station
on Pilot Peak. A comprebeusive scheme of observations of secondary and tertiary poiuts was
planned and carried out.

For latitude of the station, twenty-three pairs of stars were observed on five nights with the
zenith telescope; and for azimuth of the reference marlk, observations were made on Polaris at
castern and western elongation on five nights.

As an aid to describing the station of observation, a somewhat extensive and fairly aceurate
topographical survey of the mountain was made.

Upon the completion of the work at Pilot Peak, Jaly 25, preparations were made for the
oceupation of Ibapah, a station of analtitude of about 12,300 feet, located upon the King Peak of the
Deep Creek Mountains, Utah. From Willow Springs, near the eastern base of Pilot P’eak, the
party was transferred by freight teams to Deep Creek Settlement and Ibapah station. Food and
water for both men and animals had to be earried as usual. The transfer from Willow Springs to
Camp Aspen, in Granite Cafion of the Deep Creek Mountains, a distance of about 120 miles, was
effected in 5 days. 'The journey was a laborious and exhausting one. the days being scorchingly
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hot. To escape the burning heat of the sun and the desert sands, travel was limited to the early
morning and late afternoon.

Although the most practicable roate for a pack trail had been explored and located and the
trail partly opened in advance to the top of the mountain, much remained to be doue to finish it,
This work, and the preparation of the summit of the peak and the station for occupation, consumed
the whole time of the party from its arrival in Granite Cafion, August 5 until August 24, on which
day all was in readiness, and observations for horizontal directions were begnn. These were
prosecuted vigorously antil September 1, when there came a sudden change in the weather; a
period of thunder storms set in, and when the storm clouds were dissipated, the atmosphere was
left in a condition unfavorable for observations., It was not, therefore, till the 28th of September
that work at the station could be completed.

Eight primary directions were determined at Ibapal, and also the numerous secondary points
visible from the sunmit by measures of both horizontal and vertical angles. Quite an extensive
local triangulation was executed for the purpose of connecting two boundary stakes, seemingly
well anthenticated, upon the western boundary of Utah, with the main series of triangles.
Incidentally, this work has brought the United States Land Surveys of that locality into a
connection with the Coast and Geodetic Snrvey main triangulation.

It had been intended to include the astronomical longitude staticn of Lieutenant Wheeler,
near the relay station of the old Overland Pony Express, at Deep Creek, in the local triangulation,
bat a search for the station monuwment or other mark of the point was unsueccessfual. .

The latitude of Ibapah was determined by observation with the zenith telescope on
twenty-three pairs of stars on five nights, and the azimuth of the reference direction by-observing
Polaris five nights at eastern and western elongations.

To obtain data needful for descriptions of the station and for other pu'rposes, such as the study
of the deflection of the plumb-line on the summit of mountain peaks, a topographical survey was
made at Ibapah, similar to that at Pilot Peak.

Immediately upon the conelusiou of the observations at Ibapah the instruments were
dismounted and camp strnek and packed down to Camp Aspen, preparatory to the return of the
party to Salt Lake. The advance of the party left Deep Creek on the morning of October 2, and
arrived at Salt Lake City on the evening of the 7th, after a journey of 195 miles through a
country as desolate as ean well be conceived. Mr. Eimbeck states that three of the old pony
express stations are maintained on the route to this day, and greatly facilitate travel through this
extensive desert., .

Subassistant . A, Welker joined the party July 31, and left it at Salt Lake, October. 21,
proceeding east under instructious to complete the records and computations of his field work.
During his stay with the party Mr, Welker rendered valuable and cfficient service, the especial
duty assigned to him having been the observations of double zenith distances and astronomical
azimuth at Thapah.

The observations for locat time and for latitude at both stations were made by Mr. E. P.
Austin, of Salr Lake City, who served as extra observer from July 1 to October 25. Ie assisted
also in the local trinugulations eonnecting points on the State boundary.

Messrs. C. L. Brackett and J. C. Meem were employed as recorders,

At the close of the season Mr. Eimbeck reported for duty, under instruetions, at the Office in
Washington, D, C,,aud until about the middle of June was engaged in the computations and
discussions relating to his field work, He will resume charge of the transcontinental triangulation
advancing to the eastward in Utah near the thirty-ninth parallel at an early date.

SECTION XVII.

IDAHO, WYOMING, AND MONTANA. (SKErcHES Nos. 2, 19 axD 20.)

Determination of the longitude of Helene, Montana, by exchanges of telegraphic signals with Salt
Lake City—1t having become desirable to obtain eertain additioral longitude determinations
from Salt Lake City and Chicago that should furnish a northern conuection with the lengitudes of
the Pacific coast, instructions were issued in June, 1890, to Assistants C. H. Sinclair and R. A.
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Marr to take up at as early a date as practieable exchanges of signals for longitude between Balt
Lake City, Utah, and Helena, Mont.; between Helena and Bismarck, N. Dalk.; between Bismarck
and Minneapolis, Minn., and between Minneapolis and Chicago.

Messrs. Sinclair and Marr were not able to leave Washington before the 23d of June, but at
the end of that month they had completed arrangements for exchanges of longitude signals,
Mr. Sinelair at Salt Lake City and Mr. Marr at Helena.

Their progress will be further stated in the next Annual Report.

SPECIAL OPERATIONS.

Establishment of @ Naval Trial Course by laying offf « measwred sea-mile in the Lastern Passage,
Narragansett Bay.~——At the request of the tlecretary of the Navy, and with the approval of the
Seeretary of the Treasury, arrangemeunts were made in July, 1889, for the establishment of a Naval
Trial Course in Narragansett Bay. Lieat. J. E. Pillsbury, U. 8. N,, Assistant Coast and Geodetic
Suarvey, was detailed for this dnty, and having availed himself of the stations which had been
already determined in position by the triangulation of the Survey on the shores of the bay, he
made the measurements and established the shore ranges needed to lay off a nautical mile in the
Eastern Passage.

Currents were observed at two stations near the trial course, and at two stations at right
angles to it and in the vicinity of the turning and muaneuvering grounds at the end of the course.
Successive anchorages were made at the same points, and the currents were observed at both
spring and neap tides. Tabular statements of velocities of ¢urrents at the several statious occu-
pied accompany Lieutenant Pillsbury’s report. Neap tide flood, he observes, is decidedly the most
favorable time for any trial of speed on the ecourse where a current is to be takeu into account.
At the southern end of the measared wnile, at the strength of the tide, the current runs nearly fair
with the course. In changing direection, it turns to the westward as it diminishes in velocity; the
tendeuncy, therefore, will be to make to the westward of the proper line. The ebb is stronger thau
the flood, and at about neap tides there may be no flood current on the surface while below the
flood is running. TFor the ebb current, the maximum at greatest strength of tide was found to be
1% konots, and the average of maxima was eighty-five hundredths of a knot. Tor the flood carrent
the maximum was nine-tenths of a knot, and the average velocity half a knot.

The work was finished Angust 12.  Lieatenant Pillsbury has transmitted to the Office, with
his report, diagrams showing velocities and directions of eurrents, and a projection, scale 1-10000,
on which he has marked the location of the measured mile, of the ranges at each end of it, and of
the steering range. Of the latter he has sent a photograph so that it may be engraved on the
charts.

Establishment of @ Triat Course for the speed tests of the new waval war vessel, Philadelphia, off
the coasts of Block Island and Long Island.—In compliance with a request from the Secretary of
the Navy for the laying off an accurately measured trial course to test the speed of the new naval
erniser, Philadelphia, the locality finally selected Deing to the southward of Block Island and the
eastern end of Long Island, instruetions were issued by the Saperintendent to Lient. C. E,
Vreelaud, U. 8. N., agsistant Coast and Geodetic Survey, commanding the steamer Blake, to
execute this work so as to obtain a course of 40 miles in length as nearly as practicable, and
having its extremities eapable of ready identification by range marks.

Having been furnished with the projections necessary from the Office, and having taken on
board signal lumber at the Navy-Yard, New York, Lieutenant Vreeland left that port May 17,
1890, and having established the locality of the course outside of the 20-fathom curve off’ the
coasts of .Block Island and Long Island he proceeded to make a reconnaissance for the proper
location of range marks.

Block Island back range signal was located on Beaeon Hill, the highest point on the island.
It was a vertical extension of a small building which is used as an observation point by summer
visitors. Above the building rises a 20-foot flagstaff, on which slides a wooden diamond,
measuring 6 feet vertically by 5 feet laterally. This diamond was hoisted a few feet above the
roof and was kept in that position till after the trial.



92 UNITED STATES COAST AND GEODETIC SURVEY.

Block Island front range signal is a tripod structure, reaching to a height above ground of
40 feet, this height being increased to 49 feet by a small pyramid mounted on top. At the
intersection of the range and course when viewed from a point 20 feet above sea-level, the top of
the front range is clearly outlined against the back one.

For the Long Island front range, it had been intended to erect a signal on the beach at the
western terminus of the course, but as permission to do this was refused by property owners, it
became necessary to seleet some permanent and prominent object on shore to serve as a front
range signal, Upon viewing the locality from seaward, the tower of the Presbyterian church at
once presented itself as snitable by reason of its size and proportions. The body of the church is
a high-roofed structure standing on an elevation of about 30 feet above sea level, and the tower
attains a height of 70 feet above the ground. To enable the observer on board ship to pick up
this object more readily, a 40-foot flagstaff’ was planted on the beach, and a large American
ensign hoisted on it. 'With a powerful glass, the flag is visible 7 miles off shore.

In the hills that extend in an almost unbroken line for some distance, rising to the right and
left of the tower, there was fortunately a slight depression nearly on a range, making an almost
right-angled cut, and this was seized upon as a site for the back range, being in fact the only
point available. The sighal erected here stands on an elevation of 55 fect amidst a clump of pines,
and resembles in general appearance the front range on Block Island, but its dimensions are
considerably larger. Its total height above the ground is 78 feet.

Passing in either direction, the chureh tower is lost against the baeck hills within a quarter of
a mile after crossing the range, but when it comes out against the sky there is no mistaking it.
The back signal has been carried 1} miles to the east, and 2.3 miles to the west of the rauge, and
from the lofty decks of the Philadelphia can probably be carried much farther. When on the
course both siguals are projected against the sky background.

The working party on shore numbered from 8 to 17 men according to the nccessities of the
case. During their absence the Blake frequently put to sea in order that the ranges might be
examined, as they approached completion, from different points on the course.

From the time of leaving Hampton Roads, April 21, to the coneclusion of the trial the ship
was under way in all 14 days and steamed a distance of 2,505 miles.

The work of establishing the course was finished June 10, and the Blake was at once headed
for New York. Upon his arrival, Lieutenant Vreeland received telegraphic instractions to place
the steamer at the disposal of the Board of officers appointed to test the performance of the
Philadelphia, of which Captain Heury Erben, U. 5. N., was president. This was done; the Board
was taken over the conrse June 16, and Lieutenant Vreeland was then verbally instructed to erect
such signals and locate such prominent objects on the south shore of Long Island as would enable
the second and third vessels from the west end of the course to establish themselves upon it at
about 10-mile intervals,

Having completed this work and returned to New York, the Blake left on June 23 to take up
o position on the trial course, but, owing to fog, was unable to get into position until the afternoon
of June 25, when the trial was nearly finished.

The steamer then returned to New York, and Lieutenant Vreeland began preparations for a
cruise in the waters south of Martha’s Vineyard to obtain serial temperatures and deusity
observations.

The officers attached to the Blake were Lieut. Harry Kimmell, U. 8. N.; Ensigns C. S. Stan-
worth, J. I. Shindel, and Philip Andrews, U, 8. N.; Assistant Sargeon Thomas Owens, U. 8. N,
and Assistant Eugineer Wm. W, White, U. S. N.

Lieutenant Vreeland makes cordial acknowledgment to Mr. Frank Littlefield, Block Island,
for the gracious manner in which he accorded permission for the erection of a signal on his-property
on Beacon Hill; also to Messrs. William L. Peckham and Edmund B, Peckbam, jr., joint owners
of the land on which was erected the south range signal on the island.

Definition and determination of a portion of boundary line in dispute between the States of
Maryland and Virginia.—A question having arisen between the States of Maryland and Virginia
as to the interpretation of the award of the arbitrators of 1877 respecting the location of that
part of the boundary line between those States which lies near Hog Island in the Potomae River,



UNITED STATES COAST AND GEODETIC SURVEY. 93

the Superintendent of the Coast and Geodetic Survey was requested by Governor Jaekson of
Maryland and by Governor Lee of Virginia, in letters bearing date of October 8 and October 10,
1889, to detail an officer of the Survey to examine and locate that portion of the houndary line in
the lower Potomac.

In pursuance of this request, Assistant Henry L. Whiting was directed te proceed to
Baltimore, and hold a preliminary conference with the Commissioners appointed by the Governors
of Maryland and Virginia to represent the views held by those States respectively in regard to
the location of the disputed boundary. Iaving done this, and placed himself in possession of all
the information attainable by the inspection of original charts and documents, and having met
the Commissioners again early in November, and had also a personal conference with Governor
Jackson at his home in Maryiand, and with Governor Lee at Richmond, Virginia, Mr. Whiting
was further instructed to exercise his best judgment to bring the matter to a conclusion.

The report, which he submitted to the Superintendent under date of November 18, states the
conclusions which he arrived at after basing his study on the declaration of the award of the
arbitrators of 1877. The question turned upon the technical interpretation of the data given in
the award as applied to the projection of a line representing the thread of a stream, and to that
of a line along the shore which should conform as nearly as might be to the physical system of a
river as charaecterized by its area and figure.

Mr. Whiting observes that, in the first case, the same rule would be dpphed as that laid down
for the course of the boundary line in the Pocomoke Riv er, viz:

“ The middle thread is equidistant as mnearly as may be between the two shores without
considering arms, inlets, creeks or affluents, as parts of a river, but measuring the shore lines from
headland to headland.

¢« No other measurements would mathematically determine the middle thread, which must be a
mean direction between the course of the two shores.

‘ Measuring straight lines from headland to headland would not determine the middle thread
of a stream, because, in the bends of a river, straight lines giving equivalent results can not be
measured on corresponding or opposite concave and eonvex shores.”

¢ Again, in the second caso” (to quote from Mr. Whiting’s report), *¢ the same rule would be
applied as that laid down for the boundary line on the Potomac River, viz:

“ The low-water mark is to be measured from headland to headland, without following
indentations, bays, creeks, inlets or affluent rivers; for the reason that such lateral features are
incidental to the general system of the river, and can not properly be made factors in determining
its true physical limits.”

‘“Referring again to the boundary line between Maryland and Virginia, refixed by the
arbitrators of 1877 on the right bank of that river to coincide with low-water mark; the
descriptive text used and the conventional sign adopted can only be regarded as an intentional
avoidance of more specific mention and definition of points and features which time and natural
causes might so change as to render their future identification doubtful. Whereas the right
bank of the Potomae, in its general features, will always be the right bank so long as the river
itself remains.

¢ The only deviation made by the arbitrators of 1877 from the ruling of the original eharter is
in adopting the low-water mark, instead of the high-water mark, as the true line of boundary.
Physically, the lines are substantially the same as features of the river bank, while low.water
mark is more in accord with modern regulations pertaining to riparian rights.”

Finally, Mr. Whiting says that, for the reasons assigned in his report, he is prepared to state,
on the part of the Coast and Geodetic Survey, that according to the text of the award of the
arbitrators of 1877, as descriptive of the boundary line between Maryland and Virginia, no
mathematical or physical construction can be put upon the meaning of said description which will
locate and define the cognate boundary line and low-water mark in anoy other place, or make it
conform to any other course of the river than that which they have ascertained and determined
to be the low-water mark on the south shore (right bank) of the Potomac River as marked and
shaded in red upon the coast chart No. 33 of the United States Coast Survey which is filed as part

-
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of the said award and explanatory thereof. This clearly illustrates the intended location of the
boundary line, and conforms to the terms and meaning of the award.

Copies of Mr. Whiting's report, duly verified, were sent by direction of the Superintendent to
the Governors of Maryland and Virginia. Itis publishedin full as Appendix No. 11 to this volume.

Special survey made at the vequest of the Fish and Game Commission of the State of Ohio.—
In compliance with a request made to the Secretary of the Treasury by the Governor of the State
of Ohio and referred by the Secretary to the Superintendent of the Coast and Geodetic Survey,
Assistant A. T. Mosman was directed to proceed to Toledo, Ohio, and confer with the Hon. C. V,
Osborn, President of the Ohio State Fish and Game Commission, with regard to the establishment
of the limits of certain fishing tracts on the shore of Lake Erie.

On his arrival in Toledo, October 29, 1889, Mr. Mosman was met by Mr. Osborn and after
conferring with him that afternoon a conference was held in the evening, at which were present
also the other members of the Commission and the representatives of the large fishing interests
near Toledo. It was then decided to select as the location for survey a fishing tract on the south
shore of Lake Erie, southeast of Cedar Point, and known locally as Sandy Point. This tract was
selected as being without dispute owned by one of the large fishing firms present at the conference.

Mr. Osborn having then left for his home in Dayton, Judge E. D. Potter, of Toledo, remained
to represent the Commission, and he made arrangements to furnish Mr. Mosman with transporta-
tion from Toledo to Sandy Point, and also with the men and tools needed for the survey.

Subassistant P. A. Welker, being at his home in Toledo, wasinstructed to assist Mr. Mosman,
and rendered valuable aid in the work that followed, taking part in the tests of the measuring
wire and in the measurement of the base line.

Sandy Point was so located on the open shore of the Lake as to be inaccessible by land, being
but a narrow strip of sand beach from 16 to 20 yards wide, backed by an impassable marsh of
from three to four miles in width. It had therefore to be reached by water from Toledo, a dis-
tauce of 17 miles, and no landing could be made on the beach except when the wind was from the
south, or off-shore. These conditions made the work comparatively slow and added to its cost.

T'rom October 30 to November 3 the weather wus very stormmy and all that could be dene
was to complete the preparations for the survey. On November 4, a steamer having been char-
tered and the party landed at Sandy Point, the measuring wire was tested, and bad been
stretched at a tension of 50 pounds on the beach, when the party was signaled to come at onee on
board the steamer, as the wind had hauled to the northwest and the vessel was dragging her
anchor.

On November 6 and 7, landings were again effected. It had been intended to measure a line
a mile long, but, this being found impracticable on aceount of the ends falling in marshy ground,
2 base of 1,200 metres (3,237 feet) was measured and angles observed on Cedar Point station of
the Lake Survey, on Turtle Island Light-House, and on West Sisters Island Light-House. These
angles, with others measured from Cedar Point Station by Mr. Mosman and data published by the
Lake Survey, enabled him to determine the geographical positions of station No. 1 and Back
Range No. 1 on Sandy Point, and these stations were permanently marked.

On November 9 Mr. Welker finished the marking of station No. 2 and of Back Range No. 2,
and made a sketeh of the line measured.

Mr. Mosman was enabled to occupy Cedar Point through the courtesy of Mr. W, T, Blunt, U.
8. Assistant Engineer, in charge of the improvements of Toledo Harbor, who took him upon his
steamer to the station.

Mr. Blunt also ran out to the end of Mr. Howell’s string of nets extending six milesin one line
from Cedar Point, and located the extreme end by sextant angles. The location of this string of
nets had been the subject of dispute between Mr. Howell and other fishermen, so that its accurate
determination by a disinterested person was very desirable.

Before leaving Toledo, Mr. Mosman arranged the field notes of his survey, and upon arriving
in Washington teok up the computation of the resulfs. He had made a copy of the sketch of the
line, and also, on an enlarged scale, a sketch of the general location of the tract surveyed, taken
from @ chart of the Lake Survey. These sketches, together with his descriptions of the survey
made and of the marks at the stations and back ranges, were transmitted by the Superintendent
to the President of the Ohio Fish and Game Commission.
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Other duty assigned to Mr. Mosman is referred to under a headingin Section XIV and at the
conclusion of Part I1 of this volume.

Surveys for a preliminary determination of the Bowundary ILine between Alaska and DBritish
Columbia and the Northwest Terrvitory.—That portion of the plan for a preliminary determiunation
of the eastern boundary line of Alasks which involved the location in latitude and longitude of
points on the Yukon and Porcupine Rivers at or near the one hundred and forty-first meridian of
west longitude having been assigned to the parties in charge of Assistant J. BE. MeGrath and
Subassistant J. H. Turner, these officers with their assistauts reached their respective camps in
August, 1889, Mr. McGrath establishing himself on the Yukon River and My, Turner on the
Porcupine River at localities as near as practicable to the crossings of those rivers by the one
huvdred and forty-first meridian.

The voyage up the Yukon River was made without special difficulty, both parties having been
transported up the river from St. Michael’s, Norton Sgund, by the Alaska Commercial Company’s
steamer Yukon and baving reached Fort Yukon August 2.

Here the parties separated, Mr. Turner proceeding up the Porcupine River in the steamer
with his party, while Mr. M¢Grath remained at Fort Yukon, awaiting the steamer’s return to
convey him up the Yukon to the boundary line or a point near it. While thus waiting he made
observations for the magnetic elements, determined time, azimuth, latitude, and longitude, and
measured a base line and connected it by triaugulation with points around Fort Yukon. On
August 12 he started up the river in the steamer for the boundary line aud on the 19th he was
landed at the site of an abandoned camp near the boundary, and began at ounce the building of
quarters for officers and men, the erection of an observatory, and all the preparations needed
for the winter’s work.

The reports which have been received from Mr. McGrath bear dates of September 30 and
October 31, 1849, and June 15, 1890. These reports with his daily journals and monthly reports
give detailed accounts of the employmeut of the party and cover the time betweun its establishment
in camp and the end of May, 1890.

During this entire period, the weather was most unfavorable for astronomical work. The
summer had been an unnusunally wet one, high water and constant floods had stopped mining
operations on the branch of the Yukon known as Forty Mile Creek, aud this humid conditiou
persisted throngh the autumn. The winter was milder than any known except the previous oue,
and the sky constantly covered with clouds exeept on the few days when the thermometer fell to
temperatures which made out-of-door observations impracticable, Not a single occultation was
visible, and the only lunation that conld be observed was that beginning at the end of March and
lasting through the early part of April. The days were beginning to get long then, and it became
difficnlt to take any almanac stars with the moon, except those of the second magnitude. This
set being the only one that Mr. McGrath could get for his longitude determination and the range
of the several values being too large, he decided to remain at his station another winter in the
hope of having more favorable weather. Observations for latitude had been made in November
on four nights by Talcott’s method.

The magnetic declination, dip, and intensity were determined every month beginning in
September, and the meteorological instruments were read three times a day, The lowest temper-
atures noted were —54° and —592.3 Fahr, on January 28 and 29, and -—55¢.3, —53°.9, and —51°.3
Falir. on Yebroary 5, 6, and 7, 1890. Dauring these three days in February, the highest tempera-
tures were —32°, —419,5, and —39°.9 Fahr.

During the autumn the Yukon River was gauged ; lines of soundings were run and floats wereo
sent down to determine the velocity of the current.

The natural resources of this section of the country being few; much apprehension of a scareity
of provisions wus felt for a time when news came on the 11th of October of the loss of the steamer
Arctic between St. Michaels and the mouth of the Yukon. This steamer was earrying supplies
for Mr. MeGrath’s party, and she was expected to arrive about the 20th of September.  Ultimately

-she was raised and repaired, and the supplies saved from the wreck were forwarded up the Yukon
by the steamer S¢t. Michaels and landed September 23 about 150 miles below Fort Yukon, There
being a scarcity of flour for the party, but five pounds & month to each man, and many of the
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staple articles of food being either wholly wanting or to be had only in exceedingly small
quantities, Mr. MceGrath deemed it advisable to send two of his men to the point of storage of the
supplies with orders to take what care they could of them, and if possible get some up to the party
during the winter. These men started on their return journey in Febrnary with a hand sled and a
toboggan drawn by three dogs, and after traveling 70 days reached camp May 2, bringing 200
pounds of floar. They had to cut off the tops of their boots to feed the dogs and gave them also
deer-skin sinew and line from the toboggan; their own clothes they cached on the road, being able
to carry besides the flonr but one pair of blankets, and having on their arrival only the clothes
on their backs. The chief privation that had been felt by Mr, McGrath’s party during the winter,
next to the lack of flour, was the want of illuminating material, the supply of oil having been
only enongh to allow lights for a few hours each day. .

Mr. McGrath expresses his thanks to his assistants Mr. Davis and Mr. Kingsbury for the aid
they afforded him. The men of the party worked cheerfally and diligently thronghout the season.

From Mr. Turner, in charge of the Porcupine River party, reports have been received bearing
dates of January 1 and 24, 1800. These reacked Washington on the 30th of June. After leaving
Mr. McGrath at Fort Yukon, the steamer Ywkor with Mr. Turner and his party on board proceeded
up the Porcupine River until the morning of August 6, when Captain Petersen stated that he had
sounded the channel abead and found it impossible to proceed further. He represented also that
the rapidly falling water made his safe return to Fort Yukon problematical were he to delay
longer. He therefore landed Mr, Turner and party with its stores and equipments at a point on
the river 37 miles west of the boundary.

Mr. Turner expresses his conviction that this action was due to ignorance of the river, as
within two days after the steamer’s departure the river rose at least 2 feet, rendering navigation
to the boundary perfectly practicable, and with short periods of rise and fall, the low water of
August 6 was not reached for two weeks or more.

It was necessary, therefore, to traek the sapplies up the river, and for this purpose the whale-
boat Lettie brought from San Francisco, and one of the Alaska Commercial Company’s lighters,
placed at Mr. Turner’s disposal by Captain Petersen, were used. On August 8, the lighter with the
whaleboat in tow started on its way up the river. The surgeon, Dr. Kierulff, and one man were
left at the lower camp, and Mr. Turner hired four Indians to assist in pulling the boats upstream.
Difficalties were encountered at the outset, owing to the rapid current and the frequent grounding
of the lighter, which finally grounded so heavily that the combined exertions of the whole force
failed to start her. Tbe whaleboat was therefore loaded, and the lighter left with one man and
an Indian boy to remain until the lighter could be sufficiently relieved of her load to be got off.
Op August 11 the Rampart House was reached during a thunder storm.

Observations made at the Rampart House placed it in latitude 67° 08’ north, longitude 9
27.1m west of Greenwich, or in are 141° 46'.5, nearly 20 miles west of the boundary line,

On August 12, having obtained the loan of a boat, Mr. Turner started up the river, accom-
panied by Assistant Astronomer Edmonds and three men, for the purpose of locating the bound-
ary and selecting a site for a camp. On August 18,a point having been reached at which obser-
vations with the sextant gave the longitude as 9® 23™ 589 or in arc 140° 59 30” (the latitude
having been assumed as 67° 25’ from observations made a few miles higher up), a site for a honse
was finally selected at the mouth of Sunaghun Hun (Old Wife’s River). The Assistant Astrono-
mer and two men were left here, while Mr. Turner with one man returned to Rampart House,
where be found the lighter and the whaleboat.

By the 17th of September the whole party outfit (except some flour and meat stored at Ram-
part House) had been transported fally 50 miles upstream in the face of a rapid carrent and
despite numerons mishaps; a space had been cleared in the forest and a house put up 50 feet
long and 15 wide, with a projecting wing 15 by 20. By the 4th of October the house was ready
for occupation ; the astronomical observatory, a log struncture 10 feet square, was finished and
the meridian telescope in position. The magnetic observatory was completed October 15. Mr.
Tarner noted great daily fluctuations in the magnetic declination, and these induced him to observe
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once a week the declination through twenty-four hours. This was begun November 4, and was
continued without intermission up to the date of his last report.

The most formidable obstacle he has had to contend with has been cloudy weather and fog.
Solely from this cause he had been unable up to January 24 to secure more than one occultation,
that of » Geminorum, on November 11, 1889, and eleven moon culminations. He states that,
although the temperature had fallen as low as—45° I\, he did not find eold weather an insurmount-
able obstacle to observing.

Mr, Turner had made arrangements at the date of his last report to undertake in Mareh a
sledge journey from his camp to the shores of the Arctic Ocean, a distance overland of about 150
miles. On his return from this expedition, if successful, he proposed to send Assistani Astrono-
mer Edmonds to try and push across the country to the Yukon. Minor exploring trips into the
surrounding country were also projected. He will continue his surveys throughout the winter of
1390-1891.

The impression made by the reports of Mr. McGrath and Mr. Tarneris that both of these
officers have brought to the conduct of their work a spirit that will overcome all obstacles, and
an enthusiasm for its suceess which has been infused into all connected with their parties.

Determinations of gravity and the magnetic elements at stations on the west coast of Africa, and
at St. Helena, Ascension Island, Barbalos, and Bermuds. — Hagnetic observations at stations on the
Cape Verde Islands and the Azores.—The voyage of the U. 8. Eclipse Expedition to the west
coast of Africa in the autumn and winter of 1389, under the direction of Professor Todd, of
Amherst College, and under the auspices of the Navy Department, afforded an opportunity for
the detail of an officer of the Survey to join the expedition under instractions to occupy certain
stations, not readily accessible, for determinations of gravity and the magnetic elements. These
stations included localities which had been ocenpied by Foster, Sabine, and other earlier observers,
and which, therefore, it was desirable to connect with home stations, and with the work of later
observers.

Authority having been duly granted by the Navy Department, and the sanction of the Secre-
tary of the Treasury obtained, Assistant E. D. Preston was instructed to join the U. 8. 8, Pen-
sacola and proceed to the west coast of Afriea, occupying stations in the vicinity of St. Paul de
Loanda, and also at the Cape of Good Hope, for determinations of gravity and the macnetic
elements, and on the return voyage to make similar deferminations on the islauds of St. Helena
and Ascension, should time enough be afforded by the landing of the steamer at these points.

Mr. Preston’s report (Appendix No. 12) shows that he secured a valuable series of observa-
tions at the localities above named, and at others where he was enabled to stop through the
courtesy of Capt. A. R. Yates, U. 8. N,, commanding the Pensacola.

Transportation of the National Prototypes of the Metre and Kilogramme from Paris to Wasgh-
ington.—1In September, 1889, the Superintendent of Weights and Measures was dfficially informed
that the standards inte nded to serve as International Prototypes of the Metre and Kilogramwe Lad
been formally adopted by the International Conference of Weights and Measures; that the
construction of the standards intended for distribution as National Prototypes among the several
countries represented in the Conference had also been completed, and that three metre standards
and two kilogramme standards had been assigned to the United States.

Instructions were accordingly given to Assistant George Davidson, who was then in Paris as
a delegate from the United States to the International Geodetic Association to obtain from the
Hon. Whitelaw Reid, Minister of the United States, one of the sets of National Prototypes and bring
them to Washington for delivery to the Uffice of Weights and Measures. This set consisted of
Prototypes Nos. 12 and 27 of the Standard Metre and Prototype No.20of the Standard Kilogramme,
It had been deemed advisable, in view of therisks of transportation and for other reasons, that the
United States should possess two eopies of the National Prototype Metres and two of the National
Prototype Kilogrammes, and also an additional metre bar made of the ¢ alloy of 1874.” This was
No. 12 in the set just referred to. Both sets of standards allotted to this country had been
carefully compared by s committee of the International Conference with the International or
Fundamental Prototypes deposited in the care of the International Bureau of Weights and
Measures at Breteuil, near Paris.

H. Ex, 80ww—7
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It i8 needless to say that the instractions given to Mr. Davidson were most carefully carried
out, and that he gave the closest personal supervision to the boxes containing the standards
during the snccessive stages of their transfer to the Uunited States. His report of their reception,
transport ation, and delivery to the Superintendent of Weights and Measures on the 27th of
November, 1889, forms a part of Appendix No. 18 to this volume,

This appendix contains also the report of Assistant O.II. Tittmann, Assistant in charge of the
Oftice of Weights and Measures, of the duty assigned to him by instractions issued in April, 1890.
In pursnance of these instructions he visited London, Paris, and Berlin, to exawmine in those cities
the plans adopted for the safe keeping of governmental standards, and obtained from the Iuter-
national Bureau of Weights and Measures the second set of National Prototypes which had been
allotted to the United States. This set, consisting of the National Prototype Metre No. 21 and
the National Prototype Kilogramme No. 4, he conveyed safely to Washington, and on July 18
delivered them to the Superintendent of Weights and Measures.

ABSTRACTS OF ANNUAL EEPORTS FROM THE ASSISTANT IN CHARGE OF OFFICE AND
TOPOGRAPHY, THE HYDROGRAPHIC INSPECTOR, THE DISBURSING AGENT, AND THE
ASSISTANT IN CHARGE OF THE OFFICE OF WEIGHTS AND MEASURES.

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

The annual report of Mr. B. A. Colonna, Assistant in charge’ of Office and Topography,
accompanied by the annual reports of the chiefs of the several Office Divisions, is published as
Appendix No. 4 to this volume,

Mr. Colonna calls attention to the fact that, in accordance with instructions recently given, the
Disbursing Officer of the Survey and the Assistant in charge of the Office of Weights and Measures
have submitted their annual reports directly to the Superintendent.

He expresses his gratification at the continmed able support that he has received from the
chiefs of the several Divisions of the Office and states that no efforts have been overlooked during
the past year that would promote the efficiency of the service by improving the proficiency of its
personnel aud by complying strictly with the letter and spirit of the Civil Service laws.

He calls attention to the urgent need of more room for certain of the operations incidental to
the printing of charts from copper plates which require the use of much inflammable master and a
constant fire. These operations, for want of space in the press room, have now to be carried on in
the basement of the building intended solely for the preservation of the Archives of the Survey.

Between July 2, 1889, and July 8, when the President made the appointment of the Superin-
tendent of the Survey, My, Colonna performed the duties of Superiniendent, so far as necessary
for the proper conduct of the work, under the direction of the Secretary of the Treasury.

The Computing Division of the Office has remained as heretofore in charge of Assistant Charles
A. Schott. Details of the work of the several computers, with the names of officers of the Survey
and other persons temporarily assigned to duty in the Division, are given in his annual report.

Mr. Schott has directed and supervised the work of the computers, furnished from time to
time the results of the computations, supplied information in conunection with the scientific
correspondence of the Survey, and completed the discussion of much accumulated material relating
to terrestrial magunetism. Ainong the scientific papers which he has subwitted for publication was
one in which are presented the results of the absolute measures of the magnetic declination, dip,
and intensity at Los Angeles, California, during a period of seven years, and one in which are given
the results of the differential observations of the declination at the sume place and for the same
time. In the latter paper more than 61,000 hourly readings have been subjected to an analysis and
discussion which includes an exposition of the lunar and solar rotation effect on the horizontal
magnet. These papers are published as Appendices Nos. 8 and 9 to this velume,

Mr. Schott continued to aet by appointment of the Civil Service Commission as a member of
the Board of Tixaminers for computing and astronomy. '

Assistant W. H. Dennis continued in charge of the Drawing Division during the fiscal year.
His annual report 1s accompanied by lists of drawings completed of charts which were published
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by photolithegraphy during the year and of drawings revised and corrected for reprints of
photolithographed charts; also lists of drawings completed for new charts to be engraved on
copper and of drawings revised and correoted for new editions of charts printed from engraved
plates. Drawings were furnished to the Engraving Division for 216 corrections or changes required
to be made on engraved plates of charts.

The loss of the services of three experienced draughtsmen by resignation was seriously felt
during the year. Notwithstanding this reduction in force, Mr. Dennis reports that the amount of
work accomplished will compare favorably with that of previous years, especially when the size
and character of the drawings for new charts are considered.

Assistant Herbert G. Ogden submits the annual report of the Engraving Idivision, of whicli he
continued in charge during the year. lncluded in this duty there is also the direction of the work
of electrotyping and photographing and of the chart-printing.

Thirteen new engraved plates of charts were completed and 14 engraved plates of new editions
of charts; 11 new engraved chart plates were begun, and fonrteen plates for new editions of charts.
Impressions for the chart room were taken from 862 plates, and 627 chart plates were corrected
for printing. There were in hand at the close of the year engraved plates of 235 pew charts and of
11 new editions of charts.

Thirty-three alto and 45 basso plates were made in the electrotyping room. Tor the use of the
draughtsmen and engravers in reductions and for other purposes 277 negatives were made in the
photographic laboratory, and 702 prints taken from negatives.

In the printing rooms the total number of impressions taken from engraved plates was 53,001;
of this number 47,008 were for the chart room.

Mr. Ogden observes that the number of plates finished during the year is larger than for any
year during his charge of the Division, and that the year’s work has shown material progress
towards completing the series of coast charts (scale 1-80000) and general coast charts (scale
1-400000 on the Atlantic and Gulf coasts. Of the coast charts, but two are required to finish the
series of 193 from the northeastern boundary to the Mississippi River, and of the general coast
charts two will complete the whole series of 21 from the NI, boundary to the Rio Grande. On the
Pacific coast the recent publication of the general coast chart (scale 1-200000) from San Diego to
Santa Monica has completed the series of those charts from the soutbern boundary to Cape
Mendocino, with the exception of a gap between Point Buechon and Point Pinos, where the surveys
are as yet unfinished.

Mr. D, C. Chapman, aided by Mz. L. P. Keyser, continued in charge of the electrotype and
photograph rooms. Mr. F. Moore served thromghout the year as foreman of printing, with the
usual force of assistant printers and helpers. Seven thousand two hundred and fifty-four more
impressions were furnished to the chart room than daring the preceding year. A still larger
number was needed to meet the demand for charts, but the appropriation for printing was not
enough to permit the employment of printers for the small press during the last four months of
the year.

Mr. Ogden commends the zeal and fidelity to duty of Mr. John H. Smoot, elerk in the Division.

A list by title of engraved plates of charts begun, completed, and in progress during the year
accompanies his report,

From the beginning of the fiscal year till December 18, Assistant Andrew Braid had charge
of the Instrument Division, and upon his assignment to field service Assistant Edwin Smith was
directed to take charge of it and has submitted the annual report of its work. Mr. E. G, Fischer
continued to serve as chief mechanician. Sowme changes in the personnel of the force of
mechanicians were made with a view to obtain greater efficiency.

Mr. Smith observes that the constraction of new instruments has been counfined to such as can
not be purchased or made to order except at very much greater cost, but quite a number of
instruments were 8o thoronghly remodeled or repaired that they became praetically new ; among
these were 12 plane tables, 1 meridian telescope, two 45-inch astronomical transits, and 3 theodo-
lites, 1 of which was regraduated.

Among the new instruments completed were six 8-inch repeating theodolites (beguun the year
preceding) and 1 tracing apparatus and 1 set of 16 metric weights for the Office of Weights and
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Measures., The facilities of the instrument shop were increased by the purchase of a new lathe
and of one of Brown & Sharpe’s tool-grinding machines.

Mr. H. O. French continued to serve as head earpenter and Mr. R. C. Glascock as elerk to
the division.

The report of Mr. A. S. Christie, computer, in charge of the Tidal Division, indicates that a
large amount of valuable work has been done during the year. The manusecripts of the tide tables
for the Atlantic and Pacific coasts for the calendar year 1891 were prepared and the proofs read;
tidal notes were furnished for 131 stations on 38 charts and for 62 stations for publication in the
QCoast Pilots. The usual information was supplied to field parties and tidal data were prepared in
response to requests from persons not connected with the Survey.

Series of tidal observations at the following-named ports were under discussion by the method
of harmonic analysis: Eastport, Me., 1862 ; Boston, Mass., 1869; Sandy Hook, N. J., 1887-1888;
and Sausalito, Cal., 1889. All data and records relating to observations of currents were examined
in detail and memoranda preserved in the form of a ecard catalogne, so that all material for the
reduction of curreunt observations could be readily referred to and plans of reduction laid out to
the best advantage. A paper on the Use of Observations of Currents for Prediction Purposes was
prepared by Mr. John T. Haytord, computer, and is published as Appendix No. 14 to this volume.
He has also submitted a paper on the Relation between the Harmonic Components of a Tidal Curve
and its Mean Amplitude, and a paper on A Modification of the Ferrel Tide-Predicting Machine to
adapt it to the Prediction of Hourly Ordinates.

A special report Lias been made on the results of an elaborate comparison between prediction
with the machine and observation by meaus of automatic gauges. (See Appendix No. 15 to this
volume.) Mr. Christie has submitted a paper on a4 unew method for the analysis of periodical
phenomena. The acquisition of an 8-keyed comptometer facilitated in a remarkable degree the

_numerical work of the Division.

Mr. M. W, Wines, general office assistant, reports a considerable increase in the business of
the Miscellaneous Division, of whieh he has continued in c¢harge. Four thousand six hundred and
fifty-uine more charts were sent to sale agents than during the fiscal year preceding. The annual
report of the Superintendent for the fiscal year 1887 was received from the printer and that for
the fiscal year 1888 was sent to the press. Of these reports, from the year 1831 to the year 1887,
a home distribution was made of 2,928 copies and a foreign distribution of 463 copies, making a
thtal distribution during the year of 3,391 copies. Lists of the publicatious of the Survey received
during the year from the Public Printer, with the number of copies of each publication printed, are
included in Mr. Wines's report. Among these were for free distribution to applicants the extra
copies of Appendices to the Annual reports and the Bulletins, Of the Notices to Mariners issued
monthly, or oftener should oceasion demaund, upwards of 10,000 copies were distributed eacl month.

Mr. f'reeman R, Green kept the accounts of sale agents for charts and attended faithfully to
the other clerical duties of the division. Mr. Wines commends the chief messenger, William H.
Butler, who had served many years in that capacity, for his faithful performance of daty ; also the
assistant messengers.

Assistant Gershom Bradford, in charge of the Chart Division, reports that a number of
improvements have been made in the routine of chart receipts, corrections, and issues, thereby
facilitating the work. A large increase in the labors of those employed grew out of the constautly
growing demand for charts. The issue of charts to vessels of the Navy was about twice as large
as during the preceding year.

Mr. Bradford presents a comparative statement of the net issues of charts during the fiscal
years 1839 and 1890, showing for 1890 an increase of net issue of 30 per cent. A similar statement
of the issues to sale agents shows a net increase of 19 per cent. For the fiscal year 1890 the
numbers of these issues are 61,882 and 31,146 respectively.

The tifles of 7 charts printed from engraved piates, and of 21 charts published by photolithog-
raphy were added to the catalogue. The text of a new catalogue of charts was prepared and it is
now in the hands of the Public Printer.

The annual report of the Archives and Library Division, submitted by Mr. Artemas Martin,
who rema‘ned in charge during the year, shows in detail the number and kind of records, original
and duplicate, and of the computations received and registered in the archives; also the numbers
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and titles of topographic and hydrographic sheets received for registry, and the namber of
specimens of sea-bottom. The number of books and pamphlets received in the library is stated,
and attention is called to the mass of valuable records and computations which need biun.ling.

In the Office Division under the immediate direction of the Assistant in charge of Office and
Topography the following persons were employed :

Dr. William B. French served as execuative officer and accountant; Mr. B. M. Harvey, uutil
December 7, as file clerk ; Miss F. B. Bailey, as stenographer and type-writer; Miss I, Cadel and
Miss K. Lawn, as type-writers ; Miss C. B. Turnbull, as miscellaneous copyist until May 27, when
her resignation took effect ; Mrs. J. Waddill, as copyist until her transfer to the Treasury Depart-
ment, August 10; Mr. E. B. Wills, as clerk, and Miss §. M. Peck, as clerk and copyist.

In the office of the Superintendeut Mr. W. B, Chilton continued to serve as clerk.

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGRAPHIC INSPECTOR.

Commander C. M. Thomas, U. S. Navy, Hydrographic Inspector Coast and Geodetie Survey,
submits in Appendix No. 3 to this volume his annual report of the hydrographie work executed in
the field and in the office, with tables appended showing the number of naval officers and of en-
listed men attached to the several vessels of the Survey during the fiscal year 1890,

Commander Thomas entered upon his duties as Hydrographic Inspector at the beginning of the
fiscal year, relieving Lieut. Commander W. H. Browuson, U. 8. Navy. Referring to the work of
this officer he observes that be found the parties in the field so thoroughly o-ganized and the
routine of the office so admirably arranged and systematized that no changes of moment in
administration were found necessary.

In his general summary of hydrographie operations on the Atlantic, Gulf, and Pacific coasts
Commander Thomas takes occasion to say with regard to the completion of the hydrography of the -
Fiorida Keys that the survey is to be congratulated that this important and intricate piece of work
was wholly executed under the immediate supervision of Lieut. J. F. Moser, U. 8. Navy, an ofticer
whose sarveys have never been surpassed and seldom equaled. Lieutenant Moser was detached
soon after the close of the fiseal year. It may be added that the reports which he has subwmitted
during three separate terms of duty on the Survey, oceupying in all a period of fifteen years, have
been models in their clearness and completeness of statement, have contained many valaable
suggestions, and could have emanated ouly from an officer deeply interested in his work aund of
exceptional ability as a hydrographer.

For the use of the Gulf Coast Navy Yard Site Commission, Comm ander William P, MeCann,
U. 8. Navy, president, a2 hydrographic survey was made of the fributaries of Pensacola Bay by
Sab-assistant P. A, Welker, and for the Pacific Coast Navy Yard Site Commission Capt. A. T.
Maban, U. S. Navy, president, the special survey (begun during the preceding fiscal year) of Port,
Orchard by Assistant J. F. Pratt was completed.

In his notices of special work, after referring to the trial courses for naval vessels laid out on
the Atlantic Coast,* Commander Thomas states that for the 40-mile course on the Pacific coast the
vicinity of SBanta Barbara, Cal., was determined upon, and that the work would be begun by Lieut.
D. Delehanty, U. 8. Navy, Assistant Coast Survey, commanding the steamer Hassler, as soon as
his preparations at San Francisco could be finished. He expresses the pleasure it gives hia to
report that the Navy Department has given its official approval to the Atlantic Coast trial courses,

Coast Pilot Diviston.—The report of Commander Thomas is accompanied by a report {rom the
Coast Pilot division of his office. Ensign B. H. Tillman, U. 8. Navy, Assistant Coast Survey, had
charge of this Division from Jaly 1 till October 31, 1889, with the exception of a period of about
seven weeks field duty, during which he was in command of the steamer Endeavor on Coast Pilot
service in Chesapeake Bay. On October 31 he was relie¥ed by Lient, Commander Seth M. Ackley,
U. 8. Navy, who was specially selected for this responsible position on account of his high stand-
ing as a seaman, and his former service of more than three years on the Survey.

A new volume of the Atlantic Coast Pilot is in preparation to include the coast from Iastport
to Cape Ann. Proof has been read of Part VI, Atlantic Coast Pilot, Chesapeake Bay and tribu-

* See ‘* Special Operations.”
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taries, and Sabdivision No. 22, Atlantic Loeal Coast Pilot, Jupiter Iulet to Dry Tortugas, was
published in December, 1889,

The fourth edition of the Pacific Coast Pilot, California, Oregon, and Washington, prepared
by Assistant George Davidson, was nearly ready for issue at the close of the year, and the manu.-
script of a third edition of the Alaska Coast Pilot was completed by Lient. Commander H. E.
Nichols, on duty on the Pacific Coast.

Lieutenant-Commander Ackley had the efficient assistance of Ensign E. A, Anderson, U. S.
Navy, and of Mr. John Ross. Miss Alice F. Carlisle rendered very efficient service as copyist.

Hydrographic Division.—On January 14, 1890, Lieut. M. L. Wood, U. 8. Navy, Assistant Coast
Survey, who had beenin charge of the Hydrographie Diviston since the beginning of the fiscal year,
way relieved by Lieut. R. T. Jasper, U. 8, Navy. Commander Thomas refers in terms of com-
mendation to the untiring industry exhibited by Lieutenant Wood, and te the improvements
introduced by him in the details of chart carrections. Under Lientenant Jasper the efficiency of the
Division has been kept up and important advances made. His annual report of work accomplished
accompanies the report of the Hydrographic Inspector, and presents in a tabualar form lists of
hydrographic sheets plotted, veriied, and inked during the year, of reduced drawings of hydrog-
raphy verified, revised, and corrected, and of miscellaneous draughting done,

Messrs. I, Willenbucher, W. C. Willenbucher, and F. C. Donn continued to serve as hydro-
graphic draughtsmen, their many years’ experience and tried ability making their services of great
value. Mr E. H. Wyvill as chiart corrector, and Mr. J. H. Roeth as clerk, rendered efficient service.

In the course of the fiscal year there were in all seventy-seven officers of the Navy assigned to
duty on the Survey, and of these fifty-four were on duty at its close.

ABSTRACT OF THE ANNUAL REPORLT OF THE DISBURSING AGENT, U. 8. COAST AND GEODETIC
SURVEY.

On December 3, 1839, Mr. George A. Barclet't, Disbursing Clerk of the Treasury Department,
who had made the disbursements for the Coast and Geodetic Survey since the close of July, 1885,
wgas relieved of the duties develving upon him in connection therewith by Mr. John W. Parsons,
who had qualified as Disbursing Agent of the Survey Ly appointment of the Secretary of the
Treasury under date of November 7, 1889,

The annnal report of the Disbursing Office for the fiscal year ended June 30, 1890, which is
submitted by Mr. Parsons, is published as Appendix No. 6 to this volume, Accompanying it will
be found the statement of the expenditures of the Survey for the fiscal year, which, by Section
264 of the Revised Statutes, is required to be sabmitted annuaally to Congress.

Mr. Parsons observes that some little time will yet be required before such changes in methods
of keeping accounts for both the field and the office as have been demanded by the appointment
of a Disbursing Agent for the Survey can be thoroughly systematized, and made to result, as
ultimately they will, in economy of time and money. But the great advantage of the Survey’s
having its own disbursing officer has already become apparent. '

The accounts rendered to the Department during the past fiscal year have almost uniformly
been passed by the aceounting officers of the Treasury, but few items having been objected to, and
the explanations with regard to these haviog been satisfactory.

From the statisties snbmitted by Mr. Parsons showing the details of work in his office, it is
evident that unremitting and intelligent labor has been needed on the part of himself and coad-
jutors to keep his books up to date. He acknowledges faithful and capable service rendered by
Mr. William H. Lanman, clerk, and by Miss Paula E. Smith, writer.

ABSTRACT OF THE ANNUAL REPORT *OF THE ASSISTANT IN CHARGE OF THE OFFICE OF
WEIGHTS AND MEASURES.

The annual report of the Office of Weights and Measures, submitted by Assistant O. H.
Tittmann, in charge of its operations under the direction of the Superintendent, is published as
Appendix No. 7 to this volume.

Mr. Tittmann states that the demands upon this Officc have much increased, largely owing to
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the necessity of preparing standards of weight and measuare for the newly admitted States, but
also to the increased demand from all parts of the country for the comparison of weights and
- measures with the National Staudards. In this connection he calls attention to the need of Con-
gressional legislation for fixing definitely the ultimate standards of weight and ineasure, and
making obligatory a verification by this Office of all measures intended for use in interstate as
well as international commerce.

A fitting occasion for such legislation is afferded Ly the receipt at Washington of the National
Prototypes of the Metre and Kilogramme, which, having been formaliy opened by the President
of the United States, are now deposited for safe-keeping in a fire-proof building in this Office.
Full aceounts of the transfer of these standards from the International Barean of Weights and
Measures near Paris, to Washington, under the personal chiarge of Assistants Davidson and Titt-
manu, appear in Appendix No. 18 to this volume, In this appendix will be found a copy of the
certificate, recording the circumstances under whieh the standards were reccived and opened,
signed by the President and by the Secretaries of State and of the Treasury; also a copy of a
separate attestation signed by the Superintendent of Weights and Measures and by other gentle-
men present. It contains also an historical acconut of U. S. Standards of Weights aud Measures,
customary and metric.

The work of the office during the year included a collection of the latest State laws relating
to weights and measures, and of information from United States consuls abroad respeeting
weights and measures in the countries to which they are aceredited, the preparation and distribu-
tion of a table for converting U. S. weights and measures—customary to metrie, and the preparation
and publication of Bulletin No. 15 on the Verification of Weights and Measuores, aud of Bulletin
No. 18 on the Reduction of Salinometer observations.

During Mr. Tittmann’s absence in Europe on business relating to weights and measures,
the Office was in charge of Assistant George A. Tairfield from April 22 to May 14, and then
under the charge of Assistant F. H. Parsons to the close of the fiseal year. The vacaney caused
December 31, 1889, by the resignation of Dr. J. J. Clark, who had served with ability for many
years as Adjuster, was filled February 19, 1590, by the appointment of Mr. L. A. Fischer, who has
shown much capacity for the duties devolved npon him.

Mr. Tittmann has appended to his report a tabular statement of information furnished, and
of comparisous and weighings made in compliance with requests both official and personal.

SUBOFFICES, U. S. COAST AND GEODETIC SURVEY.

Suboffice at Philadelphia.—Assistant S. C. McCorkle, in charge of the Suboffice of the Survey
at Philadelphia, reports that information has been requested by and furnished to the following
named branches of the Government Serviee in that city: The U. S, Corps of Engincers, the Light-
House Inspector and Engineer of the Fourth Light-House District; the Branch Hydrographie
Ofiice of the Navy; the U. 8. Civil Engineer of League Island Navy-Yard, and the Unite.l States
District Courts of eastern Pennsylvauia and New Jersey.

The following-named local organizations or municipal officers asked and received information :
The Philadelphia Maritime Exchange; the Board of Port Wardens; the Harbor Commission;
the Pilots Association; the Chief Fngineer and Surveyor of the City; the Engineers’ Club, and
the Historical Society of Pennsylvania. Inquiries {rom a number of citizens of Pennsylvania and
New Jersey were answered. All questions of a specially important nature were rveferred to the
Oftice at Washington,

Upwards of 630 persons visited the Suboffice during the year.

Occasional use was made of the facilities of the Suboffice by Assistants C. O. Boutelle, R.
Meade Bache, C. M. Bache, and Joseph Hergesheimer.

Two visits of inspection were made by the Superintendent,

By special invitation from the Maritime Exchauge, Mr. McCorkle accompanied a committee
to Delaware Breakwater, in the interests of the commeree of the city; and later, by invitation,
accompanied a committee of all the maritime associations in Philadelphia to League Island Navy-
Yard a8 a representative of the Coast and Geodetic Survey.
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Other duty assigned to Mr. McCorkle in connection with the physical hydrography of Delaware
River and Bay is referred to under a heading in Section 1L

Suboflice at San Francisco.—In addition to the general direction of the land operations on the
Pacific Coast, aud other duties referred to under headings in Sections X and XII, Assistant
(ieorge Davidson continued in charge of the Suboftice at San Francisco. Duaring Mr. Davidson’s
absence in Europe aud in the field this daty was assigned to Assistant James S. Lawson.

All calls for information, whether from field officers or from persons not connected with the
Survey, have been either answered directly or referred to the Superintendent. Mr, Fravk W,
Iidinonds served as clerk, and as observer at the Lafayette Park station in determiping time for the
ticdlal station at Sausalito. Vicente Denis continuned to serve as messenger and porter, and had
charge of the instrunments and camp equipage in the storage room.

Speecial examinations were made of all the instruments and camp equipage during Mr.
Davidson’s absence in Europe by Assistant Lawson and Subassistant Morse. All instruments
not in use were forwarded to Washington, and all condemned camp material was sold at public
auction.

CONCLUSION,

The development of the resources of Alaska, and its increasing importance as a valuable
possession of the United States, has induced the Superintendent to advance as rapidly as possible
the surveys of its coasts and waters, and to issue preliminary charts based on these surveys as
soon as their results can be made available.

By his direction Mr. Charles Junken has been employed as a civilian expert in the reduction
and adjustment of the triangulation made in the course of the hydrographic reconnaissance of
southeastern Alaska. One result of this reducticn was the determination of upwards of 250
stutions in geographical position, During the year Mr. Junken has submitted a new scheme for
the publication of the eoast charts of Aluska; has made the drawings of two of these eharts, and
has arranged for the printer the manuscript of a new edition of the Alaska Coast Pilot, prepared
by Lieut. Commander I, E. Nichols, U, 8. N, Assistant, Coast and Geodetic Survey.

Under the direction of the Superintendent the following-named officers were specially
employed: Assistant Charles 8. Peirce in gravity research; Assistant Charles O. Boutelle, in the
tnnnediate sapervision of State Surveys until the failure of his health ; Assistant E. D. Preston, in
reductions and discussions supplementary to work done by him for the Hawaiian Government,
and in studies and investigations relating to arc measarements and determinations of gravity ; and
Assistaut Edward Goodfellow, in the prepavation for publication and the editing of the Annual
Reports and Bulletins of the Survey.
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ArrENDIX NO. 1—1890.

DISTRIBUTION OF THE FIELD PARTIES OF THE COAST AND GEODETIC SURVEY UPON
THE ATLANTIC, GULF OF MEXICO, AND PACIFIC COASTS, AND IN THE INTERIOR OF
THE UNITED STATES, DURING THE FISCAL YEAR ENDING JUNE 30, 1890.

| : { ) )
Sections. ‘\Parties‘] Operations. i Persons conducting operations, Lecalities of work.

e e e
v
SecTION T. 5 ( i
|
Maine. New Hampshire, ;
Vermont,Massachusetts,
and Rhode lsland, in-
cluding ceast and sea- | ,\ Boundary Survey at its initial mopument. (Sea
ports, bays and rivers. ; also Section VIIT
1 H
2§ Priangulation ....| Joseph Hergosheimer, assistant .. Tertiary triangulation of the Schoodic Lakes at
;' ; the headwaters of the St Croix River. (See
algo Section V)

No. 1 ‘ Reconnaissance | O, H. Boyd, assistant ; Everett C, ' Reconnaissance acd triangulation continwed
| ana trisngula- |  Lyle, recorder. over the St. Croix River and the Boundary

|
i
tion. ! T.akes toa connection with the Northeastern

1
3
i

i
i
|
i
i

i
3 ! Topography and E J. A. Flemer, subassistant: 8. P. | Topographical surveys on the S$t. Croix River,
\l bydrography. | Bradley,recorder; W.B. Paca, with incidental hydrography from Vanceboro
| ! recorder. to the sonthward.  (See alse Section 111
4 : Topography and ; Charles M. Bache, assistant....... Topographic and hydrographic surveys on the
{ hydrography. [Y St. Croix Biver from Vancebors' to the south-
J ,' ward. {(Seo also Seetion I'Ly
5 ;i Topography and | Eugene Ellicott, assistant......... I Topographbic and hydrographic survey of the St.
| hydrography. i Croix Rivor from Calais to Baring and above.
6 | Topography and | John W, Doun, assistant.......... Completion of unfinished topographical work
inspection of | on the coant of Maine in the vicinity of Cobs-
topogrﬂphicnl? eook Bay, and inspection of topographical
BUTVeYs. ; gurveys in that vicinity and to the eastward
} and northward. (See also Section 1110
7| Topographicatex. | Henry T.. Whiting, assistant ..... Examipation of changes for additions of tope.
aminations. ! graphical details to the shero lines of the

i Konnebec River from Bath to Gardiner, Me.
; (See also “*Special Operations.™)
8 Town boundary ! Henry L. Whiting, assistant, and | General direction of town boundary sarveys in

surveys. Cowmissioner Maasachusetts the State of Massachusetts rontinacd. Sery-
State Survey: C. H. ¥an Orden, ice as a member of the Mississippi River Com-
asaistant; Jeseph I3 Tolley and mission. (Seealso Beciion 111

. E. Peirco, faremen.
9 | Physical hydrog- | Henry L. Marindin, assistant ; E. | Physical hydrography. Continuation of phya-
raphy. E. Haskell and Homer P. Rit- | ical surveys on the coast cf Cape Cod. (See
also Section ITT.)

i
ter, expert observers: G. 'I‘AE
Bartlett and E. 5. Soow, Te- |
corders. !
10 ) Hydrography..... Lieut. W. P. Elliott, U. 8, N,,as. . Hydrographic resurveys in Nantucket Sound
sistant; Lieut. A. L. Hall, U. 8. and vicinity. (See also Sectien 11.)

N. (part of season) ; Kusigns L.

S. Van Duzer and E.A. Ander-

son, U. S. N. (part of seasan);

Ensigns L. C Bertolette, E.

H. Duvall, F. H. Brown, C.

M. Stone, sand T. Washington,

T.8 N,
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Sections.

[
jl"nrties‘

SeeTioX I—Continued.

Seeriey 11

Connectient, New York,
Pennsyl-
vania, apd Delaware, in-
cluding coasts, bays and

Newr Jersey,

rivers.

section 110

Marsland, District of Col-
nmbia, Virgnia, and
West Virginia, laclud
inz bays, scaports, anl !

rivers,

i

i

14

w

i0

1i

i3

a

No. 11

Operations.

! Persons conducting operatjons.

Localities of work.

Hydrography .. .. Lieut. J. F. Meger, U. S. N, as-
sistant; Ensigns H. A, Bispbam,
R.D. Tisdale, 8. M. Strite, L. C.

]

Topograpbhy......

Topography ...
|

H

Speeial hydrogra.

Bertolette and W. 8. Cloke,

T.

S.N.; P'assed AssistantSurgeon
J. M. Steele, U. S. N.; Passed
Assistant Engineer E. I Serib-

ner, U. S N.
W. I Vinal, assistant - eae-vo

Lient. J, E. Pillsbury, T.

! E. L. Tapey, subassistant . ..-.....

8. X, as.

|
} Continuation of offshore hydrography south of
Nantucket and Martha's Vineyard., (See also

Sectivn VI.)

Completion of the topographical resurvey of
Woods Holl and vicivity.

Topographical resurvey of the Elizabeth Ts-
lands between Buzzards Bay and Vioeyard
Sound, and of the Waep cket Islavds, Buz-
zards Bay.

Establishment of a naval trial-course in the

phy. sistant. eastern passage, Narragansett Day.
Speciul hydrogra- | Lieut. €. E. Vrecland, U. 5. N., as- | Laying ol a trial-course for the new naval war
rhy. sistant. vessel Philadeiphia off the coasts of Bleck Ts-

Physical hydrog-
raphy.

Topograpby and

hydrography.

i Esamination  of .

Hydrouraphic ex

changes fn water ’
frunt. !

amination,

Ii. E. Haskell, expertin
hydregraphy.

physical

(. T. Jardella, assistant.ciecsecceaan

H. . Riiter, expert in physical

hydrography.

Lient. W. P, Elliott, U. 8, N,

a8

sistaut ; Ensign LE. A. Ander-

son, U. 5. N.

land and Loag Island.  (Sece also Section VL)

Observations of tides, currents, and gaugings of
discharse in Lone Island Sound. (See also
Section L)

Topographic and hydrographic surveys on the
south coast of Long Istand.

Shore line examination for the determination of
changzes in and additions to New York City
Front.

Hydrographic survey of Wallabout Chauvel,
New York Harbor. {Sceaiso Section L)

! |
. Hydrographic ex- i Lieut. W, P, Elliott, T. 8. N,, as- | Hydrographic examination of the approaches to
pminations. i sigtant; Enpsign E. A. Ander- i Ellis Islaud, New York Harboer.
| sum, U.B. N, 1
Tidal observa- | David E. Snead and J. G. Spauld- | Tidal observations continued with automatic
tions. ,' ing, ohservera, 1‘ tide gauage nt Randy Hook, N.J.
Recevery and , Stehman Forney, assistant.. ! Recovery and marking of o station of the prim-
marking of sta- | 4 ary triangulationin Pennsylvania.  (Sce also
tion. ; | Section VIL)
Latitude aud | ©. H. Sinclair, assistant; B, A. ' Deternination of the longitude of Altoons,
longitude. Marr, agsistant. Pa., by exchangzes of telegraphic sicnals
L with Washington.  Ohservations for Jatitde
at, Altosna. (Seoalse Sections III XV, X VI,
XVIL)
Topographie ex- | C. M, Bache, assistant ..." Esaminations for note of topographic changes
aminations, | onthe coasts of Now Jorsey and New York.
] {Sec also Beetion 1)
Gendetic  opera- i Charles 0. Boutelle, assistant: | Continuation of geodetic operations in the
tions. Prof. E. A, Bowser, acting as- southwestern part of the State of New Jersey.
sistant.
Topograplieal | R.AMeade Bacle, assistant ........ Revision of thesurvey of Philadelphia City Front.
additions  and
changes. ! i
Hydrography. ....; J. Hergesheimer, assistant....._.. Hydrographic resurvey in the Delaware River,
| in front of Philudelphia and to the southward.
] (Sea alao Sectirns T and VI.)
Physical hydrog- | 8.C. McCorkle, assistant ..........0 Obgervations of ice-movement in Delaware
raphy. ; River and Bay.
H
Determinations | E. D, Preston, assistant ...eua..... Determinations of gravity ab the Smithsonian

of gravity and
nagnetic obser-
vations.

Institution, Wushington, D. C. Also deter-
minations of the magnetic declination, dip,
and intensity at the Coast and Geadetic Sur-
vey Ofiice station, Washington, D. C. (See
also *' Special Operations.”)
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APPENDIX No. 1—Continued.

Sections.

Sk

SecrioN IV.

c110N IIX—Continued.

North Carolina, jncluding

coast, sounds, seaports,

and rivers.

SECTION Y.

Soath Carelina and Geor-

gia, including coasts,

gea-water chaunnels,

sounds, barbors,

rivers.

SectioN VI

and

Peninsula of Florida, from
St. Mary's River on the
east ¢oast to and includ-
ing Anclote Anchorage
on the west coast, with
the coast approaches
reefs, keys, seaports, and

rivers.

H
Tarties. Opeorations. Persons conducting operations. ! Loralities of work.

_ e e S
No. 2 | Topography ...... Jobn W. Donn, assistant.......... . Continuation of the Jdetailed topographical sur-
i vey of the District of Columbia. (See also

¢ Section L)
3 | Topography ...... D. B. Wainwright, assistant....... Continuation of the detailed topographical sur-

‘ vey of the Disirict of Columbia,
4 | Topegraphy ....-. W. C. Hodgkins, assistant._...._. { Coutinuation of the detailed topographical sur-
i . vey of the District of Columbia. (8ee alse
Section IV.)

5 | Topography ...... J. A. Flemer, subassistant. .. ......! Continnation of the detailed topographical sur.
| vey of the District of Columbia. (See also

' Section 1.}

6 ! Defivition and de- Henry L. Whiting, assistant...... Definition and determination of a portion of
tervination of boundary lipe iun dispate between States of
boundary line. | Moaryland and Virginia. (See also Section I

1 and “ Special Operations.™)
7 | Nydrographic ex- . Henry L. Marindin, assistant; E. 0 Examivation and lovation of a dangerous rock
: amination. | E. Hagkell and Homer P. Rit- = in the Potomac River.  (Ses also Section 1)
! ter, expert observers: Corcoran
Thom, recorder. ¢
8 | fiydrographic ex- Ensign E.H. Tillman, U. 8. N, as- : Hydrographic examinations for the Coast Pilot
i aminations. i sistant; John Rass, rceorder. in Chesapeake Bay and tribiutaries.
9 Topegraphicalad- | Jobn W. Donp, assistant‘.......‘.i Tixamination for additions of tnpographical de-
ditions. ‘ | tails toa chart of Norfolik Harbor and vicinity.
! " (See also Section L}
10 Tiydrographic ex- | Lient. 8. M. Ackley, U. 8. N, as- | Ixaminstion and development of a shoal in
amination. I sistant. Chesapeake Bay, near Welf Trap Liznt-house.

11 Magnetic obser- ; Jas. B. Baylor, assistant......... ... Determinaiion of the magneiic elemenls at a
vations. | I atation in Lynchburg, Va, (See also Sections

, | VILIX,and XIIL)
i H
: |

1 | Triangulation .. .. W. C.Hodgkins, assistant. .. ... -} Connection of old and new iriangulations on the
E coast of North Carolina, from I3caufort to the
! westward. (See also Section 111
| |

1 Triangolationand | F. D. Granger, assistant; J. . : Triangulation and topograpby in the vicinity of

topography. Boatelle, extra observer; V. K. | Chiarleston, 8. €. (See also Section XV
Hendricks, recorder. !
: i
2 " Tidal ehserva- ( T. G. Spaunlding. observer: Eo- | Estallishment and maintenance of an automatic
| tioms. i gene Veith, observer. tidal station on Tybee Island, Savannal River
i i entrance, (Sce also Section 11.)

3 Special hydrog- | Ensign J. C. Drake, U. 8. N., as- | Surveys and examinations of oyster beds for the
raphy. sistant. | State of Georgia.

4 Bydrography -....| Lieut.J.F. Moser, U. 5. N., assist. : Hydrographic examination of the entrances to

ant. St. Simon’s Sonmd. (Sen also Bections T and
VL)

1 Hydrographic ex- | Lieut. A. L. Hall, U. §. N., assist- | Pevelopment of shoal off Key Bigcayne, Florida.

amination. ant. (See also Section VIIL.)
No. 2| Pbysical hydrog- | Lient. C. E. Vrceland, U, 8. N., | Continuation of the investigation of the emr-
raphy. assistant; Lient. H. Kimmell, rents of the Gulf Stream. (See also Sec-
U. 8 N.; Ensigns C. 8. Stan- tion I1.)
worth, James E. Shindel, P.
Andrews, and C. M. Stone, U.
8. N.; Assistant Surgeon
Thomas Owens, T. 3. N,, and
Assistant Engineer W. W,

White, U. 8. N.
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Sections.

Stetroy VI—Continued. |

SecTIoN VII.

Peninsula of Florida, west
coast, trom Anclote An-
chorage to Perdido Bay,
incliuding coast ap-
proaches, bays and
rivers.

SeEcTION VIIT

Alabama, Migsissippl,
Lounisiana, and Arkan. !
gas, including Gualf !
coasts, ports, and rivers.

i
i
|

SecTioN 1X,

Texas, including Gulf
coast, ports, and rivoers;
also the Indian Terri-

tory.

SECTioy X,
Califormia. including the
coast, bays, harbors, and
rivers.

tion.

1 ! Magnetic statinn.
2 | Magnetic obser-
vafions,
1| Topography .....

]
2 | Triangulation ....
3 | Magnetic obser-
vations.

. Andrew Braid, assistant; R. B,
Halter, assigtant : L. (G, Kchultz,

Jamas B, Bayler, aasistant

i

A ¥. Rodgers, assisiant. John
Nelson, subassistant.

George Davidson, assistant; J.J
Gilbert, agsistant ; Isnac Winas-
ton, snbassistant; Fremont
Morse, subasaistant.

R. E. Halter, assistant

Localities of work.

Hydrographic surveys in Barues Sound, in the
Bay of Florida, and on the west coast of Flor.
ida from Cape Bomano to Shark River. (Seg
alao Section I.)

Triangulation, topography, and hydrography on
the west coast of Florida in the vicinity of
Cape Romano and to the northward. (Seealsp
Sections T and IL}

Triangulrtion, topegrapby, and bydrography of
the upper branches of Escambia and East
Bays, Pensacola Bay. {Seealso Section XIV )

Triangulation, topogiaphy, and bydrography of
Perdido Bay, Florida and Alabama. (See also
Section 1L.)

Reconpaissanco sand occupation of stations for
the extension of the primary triangulation in
Alabama to the Guif of Mexico.

(ecupation of stations for the determination of
1he magunetic elewsents i Alabamn, Missia.
sippi, Lonisiana, und Arkansas. (See also Sec-

tions 111, IX, and X111.;

Lines of geodetic leveling run between Lopdon,

Arkansag, and Fort Smith. (XRec also Sections

X and XI1IL}

|

Hydrographic surveys on the coast of Louisiana
in the vicinity of Ship Shoal, Caillon Bay, and
to the castward. (See also Section VL),

Reconnaissance and triangulaiion on the coast
of Lonisiaua beiween Atchafalaya and Coté
Blanche RPays. (See also Section L)

Partiea. Operations. Persons condneting operations.
No. 3 E Hydrography -.... Licut. . J. F. Moser, U. 5. N, assist-
‘f ant; EvsigosIE A, Bispham, E.
1 D. Tisdale, 8. M. Stite, L. C. .
i Bertolette, aml E. H. Durell, ;
! T.8 N.; Passed Assistant Son
» geon J. M, Steele, U. 8. N, ani
Assistant Engineer E. H. Scrib-
ner, U.8 N,
4 | Triangulation, to- Joseph Hergesheimer, assistant;
{ pography. and Charles H. Deetz.
hydrography.
{
1 ! Triangulation, to- . P. A. Welker, subassistant, Ho-
: pography. and mer P, Ritter, expert oserver;
hydrography. O. B. French, aid.
2 § Triangulation, to- - Stehman Forney, assistant; C.T. '
! pograpby, and  Iardells and W. I. Vinal, as- !
I hydrography. sistants; E. B. Torrey, fore- !
' mat; M, A Coles, recorder.
1 1 Recovnaissance | 'L W, Perkins, assistant; W. B. !
' and triangula- Fairfield, extra observer.
tion.
2 Magmetic obser- James B. Baylor, assistant........
vations.
;
3 Geodetic Jeveling.: Isaac Winston, assistant; J. H.
! Gray, subassistant ipart of the
‘ season); F. A, Young, observer '
! i and recorder; M. D). Mitchell, !
i y Tecorder. i
4 ,’ Hydrography...... Lieut. A. L. Hall, U. S. N., assist- |
; i\ ant; Epsigns Jobn F.Luby, F.
; H. Brown, and (part of the sea. |
! son) Thomas Washingten, U.
5 Recormnaissance C,I. Boyd, assistaut; R. A, Marr,
and triangula- assistapt.

Establisbment of & self-registering mugnetic ap-
paratus at o station in San Antonio, Tex. (Ses
also Seetion X}

Determination of the magnetic elements at sta.
tiens in Texag, (See also Sections III, VILI

and XTIL;

Completion of the topographic survey of the
south coast of California between San Diego
and Sau Onofre.

Jonnection of the Los Angeles primary base-line
with tbhe triapgaletion; preparations for the
ocetupation of Mount Connvss,  (See also Sec-
tion XII and Specini Operations.)

Completion of maguetic recard at the zelf-regis-
tering magnetic station, Los Angeles, Cal,

{See also Section IX.)
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Sections.

1Parties.

Secriox X—Continued.

SecrioN XI.

Oregon and Washington,
inclucing coast, interior
sounds and bays, ports
and rivers.

|
'
i

No. 4

"

o

©

10

'S

ISl

o

T
1

rocks in Twin Peak Bay. (Seo alap Seclion

Operations. Persons conducting operations. Localities of work.
Hydrography ..... Licut. D. Delehanty, U. S. N., as- | Hydrographic survess in the vicinity of Piedras
sistant ; Lient. Charles AAGnva,i Blancas, Cal. including the development of
U. 8. N.; Ensigos J. P. Ae. !
Guinposs. W. L. Dedd,and S. R. | X1
Hurlbut, U, 8. N.
Triapgulation.....

Topography ......

Primary triangn-
lation and gen- |
eral charge of |
land operations. |

Tidal observations!

Hydrographic ex.
amipationa.

Hydrography..... !

Hydrography.....

Trianguiation, to-
pography. and
hyidrography.

Hydrographic ex-
amination

Hydrographic ex-
amination and |
trizpgulation.

Completion of
special survey
for Navy yard
site; topo
graphical sar-
veys,

Hydrograpby.....|

A. F. Rodgers, assistant; John | Triangulation of the coast of California in the
XNelson, subassistant. vicinity of Monterey

Cleveland Rockwell, assistant ....| Topographical survey of the coast of California

- in the vicinity of Point Sur. (¥eo afso Section

X1

George Davidson, assistant; Jas. | General direction of land ¢perations on the
8. Lawson, assistant: J. 5. Gjl. | Pacific coast; ebdervations of lunar transits

{

bert, assistant ; Isasc Winston, |  at Lafayette Park observatory: main triangu-
snbassistant: Fremont Morse, i= lation, vte. (SeealsoSection XiXand ~Special

anbassistant,
George Davidson, assistant; | Tidal record continued at the automatic tidal
“Emmet Gray. observer; And- |
rew Wickman, observer. ' ajso at a temporary auntomatic station at the
I oot of Mission Street, San Fraucisco. (Ses
i alse Section X1L)

Operations.’’;

statios at Suusalito, Bay of Sau Francisco;

Liout. D. B. Mahan, U. 8. N, as. ] Reaurveys and examinations of soundings in

sistant; Lient. J. H. L. liol- | Suisun Bay, in Karquines Strait, and at the
combe, U, 8. N, and Lieut. A. G, " mouths of the Sacramento and San Joaguin
Rogers, U. § N.: Ensigns W. | Rivers.
H. G. Ballard, and M. L. Bristol, |
U.A.N, 1

Lieat. D. Delehanty, U. 8 X., aa- ; Compietion of a hydrographic suivey in the
sistant; Lient.C. A.Gove, T.8. | vicinity of Crescent City, Cal. (See also Sec-
N.: Ensigns G. W, Brown, J.P. 1 tion XL

MceGuinness, W, L. Dodd, E. |
Moule, jr., avd 3, R Burlbut, T
SN

Lieut. J. M. Helm, U. 8. N., assist. | Hydrographic survey of the coast of Oregon
ant; Eusigns RO, Bitler, Jos. © from Mack's Arch to Cape Blance.

Stransg, W, IL G, Bullard, F. W,

Jepkins, and M, L. Dristol, U. |

S.N.

F. Dickins, assistant; ¥. West- | Trisnpuiation, tepography, and bydrography of

dahl. © Coos lay. ODregon

Lieut. D, Delebanty, U, 8. N., as- | Iydrographic examination in tho vicinity of
sistant; Licut. . A, Gove, |
U.8.N.; Ensigns (. W, Brown, E
J. . McGuirness, W. L. Dodd,
E. Moale, jr., and S.R. Huribut. |
U.&.N. :

Cleveland Rockwell, nasistant . ...{' Examination of Young's Bay and River, Oregon,

! with reforence to the effort npon navigation of

Cape Lookout, Oregon.  (See also Kection X.)

a proposed raibioad bridge. Trinnguiation of
the Celumbia River coutinned,  {8eo also Sec-
i tion Xo
J.T Pratt, assistant ............... Completion of the special surcey made for the

Commission orgonized to seleet o wite for a

i
i Navy-yard on the Pacific Coast. Topographical
! survey of the Skagzit River and Delta, State of
z Washington.

Lieuf. J. N. Jordan, U.S. N..as- K‘ Hydrographic surveys in Rewario Straits, in
sistant ; Ensigns Harry George, : cluding Thateher and Obatruction Passes,
¥.K.Hill, and Edward Moale, jr.:  Hale's Paseage and Lumni Bay: in Semi-ah-

moo Bay and Drayton Harbor, and along the

east aide of the Gulf of Georgia. Also in

i
f
i Skagit Bay.



112

UNITED STATES COAST AND GEODETIC SURVEY.

APPENDIX No. 1—~Continaed.

1

{See also Section X,)

Similar

Sectiona. EPatties. Operations. i Persons conducling operations. Localities of work.
Section XI-Continued. | Ne. 7 | Triangualationand ! J, J., Gilbert, assistant.............] Extension of the triangulation of Rosarie Strait
topography. | into Lopez and Ensh Scunds ana through Up-
! right Passage to its conncetion with San Juan
! Chappel. Yopographical surveys on Oreas,
Lopez, Blakely, Decatur, and other islands
: in Washington Sound.
Speriox X171,

Aligka, including thecoast, | No. 1 | Hydrographic | Lient.-Commander H. B. Mans- | Continuation of the survey of the coast of south-
wndets, sounds, bays, riv- 3 work involving tield, U. 8. N, assistant. Officers eastern Alaska in ¥rederick Sound and vicin-
ers, and the Aleutian Is- | ageneral survey.[ attached to party in season of} ity. Triangulation, topography, and hydrog-
lands. 1839 Lieut. E.J. Dorn, U.S8. N, ; raphy; determinations of latitude, longitude,

Enaigns A, N.Wood, A.C. Almy, azimuth, and the magnetic elements.
A. M. Beecher, J. D. McDonald, surveys in Lynn Canal and other waters in
G. R. 8locam, and W. H. Faust, the vicinity of Douglas Island.
TU.8.N. Secasonof 1600: Lieut.
E.J.Dorn, U.8.N.; Eusigns .
C. Poundstone, G. R, Slecum,
Jos. Strauss, W, iI. Faust, and |
‘ | F.W.Jeukins, U.5.N. ;
2] Tidal observa- | George Davidson, assistant; ¥. | Tidal record continued at the antomatic tidal

SecrioN XTI

Tentueky and Venpessee.: No. 1

tions.

Preliminary d6- |
of
boundary line.

termination l
|
{

Goodetie  opera- |
tions. /

| :
2 | Magnetic obser- |
| vations.
i
3 | Geodetic leveling.!
" ! ;
|
Srcrioy XIV. . i
Ohio, Indiava, Illinois, | No. 1| Triapgulation ....}
Michigan, and Wiscon- | !
i H
sin H i
i
| |
2 | Special suTvey....|
|
3 ! Triapgulation ....
4 | Geodetic opera-
; tions.
|
5 | Meridian line.....

Sargent, observor.

J. E. MeGrath, assistant; J, Henry
Turner, subassistant.

Prof. A, H. Buchanan, acting as-

sistaut ; C, 0. Boutelle, assistant |
in immediate charge of State ;

8urveys.

James B. Baylor, assistant

Xsaae Winston, snbassistant; ¥,
A. Youug, observer; H. D.
Mitchell, recorder.

A, T. Mosman, "ssistant; W. B,
Fairfield, extra observer; C. T.
Mosman, recorder ; E. E. Torrey,
foreman,

station at St. Paual, Xadiak Island, Alaska.
Tidal observations at Ilinliuk, Alaska.
also Section X

! Occupation of st tions near the junction of the

(Seo

oune¢ hundred and forty-first meridian with the
X ukon and Porcup.ne Rivers, Alaska, in con-
nection with a prveliminary survey of the
DLoundary line between Alaska and the North-
west Lerritory.  (Seo also * Special opera-
tions,''}

Re-occapation of stations to complete the connee-
tion of the triangulation of Tenuessee with
the primary triangulation in nerthern Georgia.

teconmaissance and signal bailding for the
| extension of the triangulation in castern Ten-
nessee.

Oceupation of stations in Tennessee for deter-
niinations of the magnetic clements, (See also
Sections IIX, VIII, and IX.)

! Extension of lines of geodetic leveling from

Greenfield, Tenn., to Okolona, Miss. {(Seealso

Seetions VI and X &

|
|

Continustion of the primary triangulation near
the 30th parallel to the westward from sta.
tlons in Ohio, Kentucky, anffIndiana.

i
i
i

A. T, Mosman, assistant...........| Special survey on Lake Erie near Toledo, Ohjo.

George A. Fairfield, assistant;
James B, Baylor, assistant ; E.
E. Torrey, foreman ; J. B. Bou-
telle, acting aid.

C. 0. Boutelle, assistant in imme.
diate charge of State surveys;
Prof. J. E, Davies, acting assist.
ant.

P. A, Welker, subassistant

i (Sve also “ Special operations,”)

i Extension to the castward in Indiana of the
primary triangulation near the thirty-ninth
parallel.

Occupation of stations in continuation of the

triapgulation of the State of Wisconsin.

Establishment of a meridian line at Tolede,
Ohio. (See alao Section VIL.)
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i

Persons condaciing operations. |

Sections. Parties. QOperations.
I
Secrion XV, i
Missouri, Kansas, Jowa, | No. 1

Nebraska, Minnesota,
and North and South
Dakota.

SEcTION XV,

Nevada, Utal, Colorado,
Arizona, ané New Mex-
ico.

SecTION XVII.

) Ydaho, Wyoming, and Mon-
tana.

SPECIAL OPERATIONR ......

No.,

No.

No.

P&

i Meridian line.....

Geodetic opera- : C. 0. Boutelle, assistant in imme.
diate charge of State surveys;
Prof, W. R, Hoag, acting assaist- ;
ant. :

C. H.Sinclair, assistant _._...... 1

tions,

Triangulation -...{ F. D. Granger, assistant ; M. A.

; Coles, recorder.

Longitnde deter- | C. H. Sinclair, assistant: R. A,
minations. | Marr, assistant.

]
....I William Eimbeck, assistant; P.
; A. Welker, subassistant; E. T.
Austin, observer: U. L. Brack-

! ettand J.C. Meem, recorders. |

Triangalation

|

i
H i
!

Deteminaﬁonaof{ C. H. Sinclair, assistant; R. A, ’

longitude. | Marr, assistant. :
f i
..... weeveseeseeenn.| Lient T, E. Pillsbury, U, 8. K., as- |
| sistant. i
............ wevewens| Lieut. C. E. Vreeland, U. S N.. |
asgistant.

|

t
sesrevessiconnesan-.| Jenry L. Whiting, assistant......

f
I
{

| A. T. Mosman, asgsistant; P. A. °
Welker, subassistant.
' . B, McGrath, assistant; J. H.
Turner, subassistant,

.............. E.D. Prestov, assistant..coo......
{

treviesavenensennens] Goorge Davideon, assistant; O.
H. Tittmann, assistant.

1
l
1

Localities of work.

Extension of the triangulation of the State of
Minnesota {rom the Snelling avenue base,

Establishment of s meridian line at Huron
S. Dak. (Ree also Sections VIIT, X, XVI and,
XVIL)

Occupation of stations fox extending the trans-
continental triangulation nearthe thirty-ninth
parcllel to the westward in Kausas, (See also
Section V)

Determinations of longitude by exchanges of
telegraphic signals at stations in Nevada and
Ttal. Observations forlatitnde and the mag.
petic clements.  (See also Sections VIII, X,
XV, and XVII1.)

Occupation of stations in continuatien of the
primary triangalation pear the thirty-ninib
parallel in western and central Utab.

Determination of the lengitude of Helena,
Mont., by exchanges of telegraphic sigpals
with Salt Lake City. (See also Sections VIIT,
X, XV, and XVI.}

Establishment of a naval ttial course in Narra
gansett Bay.

Establishment of a trial course for the speed
tests of the uew naval war vessel Philadelphia
off the coasts of Block Island and Leng Is.
land.

Definition and determination of a portien of
boundary line in dispute between the States
of Maryland and Virginia.

Special snrvey made for the Fish and Game
Commniizsion of the state of Ohio.

Burveys for a preliminary determination of tho
Doundary line between Alaska and British
Colambia and the Northwest Territory.

Determinations of gravity and the magnetic
elements in connection with the Eclipse Ex-
pedition (o the west ceast of Africa.

{ Transpertation of the Natjomal Prototypes of

tbe Metre and Kilogramme from Yaris to
Waslinglon.

H. Ex. 80—38
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ArrEXDIX NO. 2—-1890.

STATISTICS OF FIELD AND OFFICE WORK OF THE COAST AND GEODETIC SURVEY FOR

i

THE YEAR ENDING JUNE 30, 1890.

i
During hscal

Total to

. June 30,1889. . vear 18g0.
S e SR P N -
i {
KECONNATSSANCE. | |
Area in square statite miles (. L L iemeaa 383,561 4, 9bo
. i ]
Parties, number of L e e | 3
3’ i
- ( i
BASE LINES. ! i
i i
Primary, number of _ e e ) 15 : o
Primary, length of, in statutemiles . __ . _ .. ... .. ... i for | o
Subordinate, number of ___. __ __ i 136 2
Subordinate and beach measures, length of __ . ... __ { 527 | 4
TRIANGULATION. i
Area in square statete miles . . L L . o ..._ : 232, 282 24, 150
Stations occupied for horizontal measures, number of __________ ! 12,575 303
Geographical positions determined, namberof o .. ____. 24, 040 693
Stations occupied for vertical measures, number of (. ________ &g 2
Elevations determined trigonometrically, number of ___________ 2,229 . H
Heights of permanent bench-raarks by spirit-leveling, numberof__| 750 4
Lines of spirit-leveling, lengih of, in statute miles__________ g 150
Triangulation and leveling parties, number of o . _____ . ___. 20
ASTRONOMICAL WORK.
Azimuth stations, number of oo ... 7
Latitude stations, number of _ |
Longitude stations, telegraphic, number of . .o __ . __ .. _ .. . *6
Longitude stations, chrononietric or lunar, number of .. _______| f2
Astronomical parties, number of L Lo . oLLoo 1o
MAGNETIC WORK. i
Stations occupied, number of .. L ... ... { 786 $52
Magnetic observations in operation .. o oaoiciiicnono. f 4 1
!
Magnetic parties, number of ____ .. . oo _____}_,___ [ 7
GRAVITY MEASITRES, ]
Home stations occupied, number of ____ __ . . ___.__________ i 19 o
Foreign stations occupied, number of L. | 15
Parties, number of ... .. __ o e e 0 T i T

i

Total to
June 30, 1890.

188, 521

15
101
| 138
528

256, 441
1z, 883
24,739

921
2, 308
803
4. 115

w

]

*In addition to these six new siations one old station was re-occupied.
+ In addition to these two new stations one old station was re-occupied.
1 In addition to these fifty-two new stations eight old stations were re-occupied.
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SURVEY,

During fiscal
year 18go.

Total to
June 30, 18go.

Total to !
June 30, 1889. :
TOPOGRAPIY.
Area surveyed, in squave statute miles __ . ________ 33,071
Length of general coast, in statute miles. .o ... 8, 770
Length of shore-ine, in statute miles, including rivers, crecks,
and ponds ... ___..... R, e am e 95, 183
Length of roads, in statute miles. _______ e ——— e 47,024
Topographical parties, number of (L L v omavcamamecacaaneoicans m—mmmmmmn
HYDROGRAPHY.
Parties, number of, in charge of naval officers L . .. _.._... e
Parties, number of, in charge of civilian officers ... .. .. _.
Number of miles (geographical) yun while sounding_ __________ 449,413
Area sounded, in square geographical mides .. ___ . 146, 870
Miles run additional of outside or deep sea soundings _________ 5. 418
Number of soundings. oL oo e 19, 445, SgO
Decprsea soundings oo oo oL e i 13,214
Decprsea temperature observations . oooo ..o | 15,453
Current stations, number of, occupied by hydrographic parties ______ ... .__..
DE‘(’[%,\{TR current \tdli()]]f\. ))Unlber Of.. o e m s e e — e . ——
Deep-sea subeurrent observations, number of . _______________ e

ations, number of

Deep-sea surface current obse

Specumens of bottom, wember of L .o i

Automatic tide gauges established

Automatic tide gauges discontinued_ o ___

Parties doing tidal work exclusivety ... . ...l

Parties doing tidal work in connection with hydrographic work .

Staff and box gauges established

11
&

Staftf and box gauges discontinned

RECORDS.

Triangulation, originals, number of volumes

Triangulation, originals, number of cahiers

Astronomical observations, originals, number of volumes_ . _____
Astronomical observations, originals, number of cahiers ______.
Magnetic observations, originals, number of volumes

Magnetic observations, originals, number of cahiers

Pendulum observations, originals, number of volumes .. ____.____
Duplicates of above, number of volumes_ .. ...
Thuplicates of above, number of cabiers ... . ...
Computations, number of volumes . ... __ ———— ———

Computations, number of cabiers .. ool L
Hydrographic soundings and angles, originals, number of vols_..
Hydrographic soundings and angles, duplicates, number of vols -
Tidal and current observations, originals, number of volumes.___

Tidal and current observations, duplicates, number of volumes . .

i

839
62

1,224 |

437
24

(9%

-1

20 |

62

267

1 92,995
L 19,907, 163
13, 247
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Total to During fiscal . Total to
June 30,188g. year 18go. June 30, 18go.

RECORDS$—continued.

Aggregate years of record from automatic tide gauges ... ___. 2664 4% 270 %
Tidal stations for which reductions have been made 1, 405 51 1,476

Aggregate years of record reduced oo o oo 262 18 280

MAPS AND CHARTS.

Topographic maps, originals. . oo i e 1, 868 72 1,970
Nydrographic charts, onginals .. covo @ eem et 2,116 79 2, 195

ENGRAVING AND PRINTING.

Fini