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LETTER

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

The annual report of the Superintendent of the U. 8. Coast and Geodetic Survey.

DECEMBER 13, 1887, —Laid on the table and ordered to be printed.

TREASURY DEPARTMENT, December 12, 1887.

SIR: In compliance with the requirements of section 4690, Revised Statutes, I have the honor

to transmit herewith, for the information of Congress, a report. addressed to this Department by
F. M. Thorn, Superintendent of the Coast and Geodetic Survey, showing the progress made in

" that work duaring the fiscal year ended June 30, 1887, and accompanied by charts illustrating the
general advance in the operations of the Survey up to that date. ‘

Respectfully, yours,
C. 8. FAIRCHILD,

Secretary.
The SPEAKER OF THE HOUSE OF REPRESENTATIVES.

i
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ABSTRACT OF CONTENTS OF REPORT.

Report of progress of the work of the Coast and Geodetic Survey for the fiscal year ended June 30, 1887, submitted, p. 1.

PART L.—Résumé of work prosecuted, p. 2. General statement of progress in field work on the Atlantic coast, pp.
2-4; on the Pacifio coast, p. 4; in the interior States, p. 4. Special operations, p.4. Office work and discoveries
and developments, pp. 4,5. Special scientific work : Heights from spirit leveling of precision between Mo-
bile, Ala., and Carollton (New Orleans), La., pp. 5,6 ; On the movements of the sands at the entrance to Vineyard
Sound, p. 6; Fluctuations in the level of Lake Champlain and average height of its surface above the sea, pp. 6,75
Abstract of the resnlts of the astronomical and magnetic observations made by the International Polar Expedition
to Lady Franklin Bay in 1881284, ete., p. 7. Gulf Stream explorations: Observations of currents, 1887, pp.7, 8.
The under-ran of the Hudson River, its relation to New York Bar, and the courses of the Hudsou tides through
New York Harbor, p. 8. Descriptive reports to accompany original topographical and hydrographic sheets, pp.
8,9. General index to the progress sketches and illustrations, maps, and charts, published in the annual reports
of the U. 8. Coast Survey and the U. 8. Coast and Geodetic S8arvey from 1884 to 1885, inclusive, p. 9. Explana-
tion of estimates and estimates in detail, pp. 10-18.

Parr II, pp. 19-92.—Field and office work, abstracts of reports of progress in—
Preliminary remarks, pp. 19, 20.

SeECTION I.—Maine, New Hampshire, Vermont, Massachusetts, and Rhode Island, including coast and sea-ports, bays
and rivers, pp. 20-29. Topographical survey in the vicinity of Machias, and triangulation of Cobscook Bay,
Maine, p. 20. Hydrographic survey of Saint Croix River begun, and hydrographic examinations made in the
Penobscot River, Maine, pp. 20,21. Topographical survey of the coast of Maine, from Moose Cove to Quoddy
Head, p. 21. Topographical survey of the south branch of Cobscook Bay, Maine, p. 21. Hydrographic survey
of the coast of Maine from Machias Bay entrance to Quoddy Head, and hydrographic examinations on the coasts
of Maine and Massachusetts, pp. 21, 22. Series of tidal observations with antomatic tide-gauge continued at
Pulpit Cove, North Haven Island, Penobscot Bay, Maine, p. 23. Co-operation with the commission for the topo-
graphical survey of the State of Massachuseits, p. 23. Preliminary determination of the boundary lives in tide-
water of cities and towuns in Massachusetts bordering on the sea, pp. 23, 24. Triangulation in aid of the -
topographical survey of the State of Massachusetts, pp. 24,25. Resurvey of the shore-line of Cape Cod Peninsula
between Nausett and Monomoy, pp. 25, 26. Physical hydrography: Movements of the sands at the entrance to
Vineyard Sound, p. 26. Speeial hydrography on the coast of Massachusetts from Powder Hole, Monomoy, to a -
point northward of Chatham River, pp. 26,27. Hydrographic examinations for the Coast Pilot on the coasts of
Massachusetts, Rhode Island, and New York, p. 27. Completion of a topographical survey of a new opening in
Cotamy Beach, forming an inlet into Edgartown Harbor, Martha’s Vineyard, p. 27. Hydrographic examinations
in Edgartown Harbor and approaches, pp. 27, 28. Completion of the topographical survey of Block Island,
Rhode Island, pp. ¥8,29.

SectioN II.—Connecticut, New York, New Jersey, Penusylvania, and Delaware, including coast, bays, and rivers, pp.
29-46. Triangulation at the eastern eud of Long Island Sound, p. 29. Topographical resurvey of the north shore
of Long Island Sound between Stonington and Pequounock, Conn., pp. 28, 30. Hydrographic examinations and
observations of currents in Long Island Sound, p. 30. Hydrographic resurvey of Long Island S8ound from Faulkner's
Island to Execation Rocks, pp. 30, 31. Topographical resurvey on or near the north shore of Long Island Sound,

* to completo resurveys previously made, p.31. Detailed topographical resurvey of the north shore of Long Island
Sound, from East Bridgeport, Conn., to the eastward, p. 32. Topographical resurvey of the shore-line of New
York Bay, Newark Bay, Kill van Kull, and Arthur Kill ; topographic resurvey from Woodmont to the eastward, p.
32. Hydrographic examinatious for the Atlantic Coast Pilot in Long Island Sound and on the coast to the east-
ward, p. 33. Resurvey of the shore-lines of Hempstead Harbor, Long Island, and of the south shoresof Long
Island Sound from Setauket Harbor to Eaton Neck, p. 33. Completion of the shore-line and interior topograph-
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SecrioN 1T—Continned.

ical resurvey of the north coast of Long Island Sound from Norwalk River to Rye Neck, pp. 33,34, Resurvey of
Loung Island Sound: Continuation of inshore hydrography between Sheffield Island Light and Execution Rocks;
bydrographic survey of Hempstead Harbor, p. 34. Resurvey of Long Island Sound: Inshore hydrographie sur-
veys on the north coast of Long Island, pp. 34,35. Tidal examinations and comparisons in the Hudson, Harlem,
and East Rivers, and in Flushing, Little Neck, and Newark Bays, pp. 35, 36. Physical hydrography : The circula-
tion of the sea through New York Harbor; conclusions, recommendations, and snggestions derived from studies of
the resurvey of the harbor, pp. 36, 37. Continuation of surveys for the development of the physical hydrog-
raphy of New York Bay and Harbor, pp. 37, 38. Physieal hydrography of New York Bay and Harbor; zeros of
tide-ganges in the East River connected by geodesic leveling, pp. 38-40. Topographical resurvey of shore-lines
of New York Bay and Harbor and vicinity continued, p. 40. Determination by triangulation of additional sta-
tions in Newark Bay and vieinity, p. 40. Continunation of the resurvey of New York Harbor and approaches by
a shore-line survey of the south coast of Staten Island from New Creek to Tottenville, and of the New Jersey shore
trom Perth Amboy by way of South Amboy to Keyport, p. 41. Continuation of the hydrographic resurvey of
New York Bay and Harbor, pp. 41, 42. Hydrographic examination of the Swash Channel, New York Bay, p. 42.
Series of tidal observations with automatic tide-gange at Sandy Hook, New Jersey, p. 42. Geodetic operations:
Continnation of the triangulation in eastern Pennsylvania towards the northern boundary of the State, pp. 42, 43.
Physical hydrography : Observations of currents in Delaware River and Bay, p. 43. Physical hydrography: Ob-
servations of the formation and movement of ice in Delaware River and Bay during the winter of 1856787, p. 44.
Geodetic operations: Extension of the triangulation and reconnaissance in southern New Jersey towards Dela-
ware River and Bay, pp. 44, 45. Connection of old@ with new triangulation in the vicinity of Absecon Light, coast
of New Jersey, p. 45. Completion of the topographic resurvey of the coast of New Jersey, p. 45. Decep-sea sound-
ings to develop the 100-fathom curve between Cape Ilenlopen and Cape Henry, and offshore hydrography, north of
Cape May and south of Cape Henlopen, pp. 45, 46.

SectioN [11.—Maryland, District of Columbia, Virginia, and West Virginia, including bays, sea-ports, and rivers, pp.
46~49. The port-warden lines of the city of Baltimore traced out on the ground and connected with the triangu-
lation of Baltimore Harbor, pp. 46, 47. Soundings in Baltimore Harbor, and measurements along the harber
front, p.47. Anpual determination of the magnetic declination, dip, and intensity at the station on Capitol Hill,
‘Washington : Necessity for the sclection of a new station reported, p. 47. Continunation of the detailed topo-
graphical survey of the District of Columbia, pp. 47, 48. Magnetic observations: Establishment of a meridian
line and marking of a station at Charlottesville, Va., p. 48. Magnetic observations at stations in Virginia, p. 43.
Reconnaissance and triangulation in the vicinity of Cape Charles, Virginia, pp. 48, 49. Re-establishment of that
part of the boundary line between the States of Virginia and North Carolina, extending from the Atlantic coast
westward to the Nottoway River, p. 49.

SECTION IV.—North Caroling, including coast, sounds, sea-ports, and rivers, pp. 50-52. Re-establishment of that part
of the boundary line between the States of North Carolina and Virginia which extends from the Atlantic Ocean
to the Nottoway River, p. 50. Special hydrography : Surveys and examinations undertaken in connection with
the investigation of oyster beds for the State of North Carolina, pp.50, 51. Magnetic observations at stations in
North Carolina, p. 51. Connection of old with new triangulation npear the miouth of Cape Fear River, North
Carolina, topographical resurvey of New Inlet, and soundings in Masouboro Iulet, North Carclina, pp. 51, 52.
Obsgervations of currents off Cape Hatteras: Hydrographic survey off New Inlet, North Carolina, p. 52.

SkcTioN V.—South Carolina and Georgia, including coast, sea-water channels, souuds, barbors, and rivers, pp. 52-54.
Special Ly rographic examination in Charleston Harbor, pp. 52, 53. Magnetic observations at stations in Georgis,
pp. 53, 54. Hydrographic survey off the bar of St. Simon’s Sound, Geergia, p. 54.

SECTION VI.—Peninsula of Florida, from St. Mary’s River, on the east coast, to and including Anclote Keys, on the
west coast, with the coast approaches, reefs, keys, sea-ports, and rivers, pp. 54-57. Magnetic observations at
stations in Floridsa, p. 54. Physical hydrography : Gulf Stream explorations; observations of currents, 1887, pp.
54-56. Completion of the triangulatio» on the west coast of Florida from Pavilion Key to Cape Sable, p. 56.
Hydrographic sarvey on the west coast of Florida from Cape Romano to the southward, pp. 56, 57.

SEcTION VII.—Peninsula of Florida, west coast, from Anclote Keys to Perdido Bay, including coast approaches, bays,
and rivers, pp. 57-59. Magnetic obscrvations at stations in ¥lorida, p. 57. Inshore and offshore hydrography
of the west coast of Florida from Cedar Keys to the Chassabowitska River, pp. 58, 59.

SEcTION VIII.—Alabama, Mississippi, Louisiana, and Arkaneas, including Gulf eoasts, ports, and rivers, pp. 59-61.
Occupation of stations of the triangulation in Alabama for extending the measurement of the oblique arc of the
meridian from Atlanta towards Mobile, p. 59. Lines of geodesic leveling earried from Citronelle, Ala., to Qnit-
man, Miss., pp. 59,60. Triangulation and topography upon the coast of Louisiana between Grande Isle and
Raccoon Point, pp. 60,61. Iydrographic surveys on the coast of Louisiana, p. 61.
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SecrioNX.—California, including its coasts, bays, harbors, and rivers, pp. 61-67.Tri angulation begun for the examina~
tion of changes along the shore of 8an Diego Bay and vicinity, p.61. Continuation of the triangulation and topog-
raphy of the south coast of California, pp.61,62. Series of magnetic observations with self-registering magnetic
apparatns continued at Los Angeles, Cal.,, p.62. Topographical surveys on the coast of California in the vicinity
of San Simeon Bay, p.63. General charge of Pacific coast work, p.63. Resurvey of Suisnn Bay; Coast Pilot
work, pp. 63, 64. Hydrographic examinatious, p. 64. Topographical resurvey of Suisun Bay,p.64. Noonday
Rock, special hydrographic daty, p.64. Examination at Lompoc Landing,p.64. Continuation of the resurveys
and examinations of the shore-line of San Francisco Bay for the determination of changes, pp.64,65. Resurvey
of San Pablo Bay, California, pp.65,66. Hydrographic resurveys in Suisun and San Pablo Bays, Karquines
Straits, and vicinity, p. 66. Series of tidal observations with automatic tide-gauge continued at Saucelito, Bay of
San Francisco, California, p. 66. Occupations of stations in San Francisco for longitude delerminations: Deter-
mination of longitude at Salt Lake City and at Portland, Oregon ; magnetic observations at Portland, pp. 66, 67.

8crioN X1.—Oregon and Washington Territory, including coast, interior bays and sounds, ports, and rivers, pp. 67—
75. Hydrographic survey of the Umpguah River, Oregon, and its approaches, completed. Topographic survey
of the coast of Oregon continued from Umpquak River southward, pp. 67,68. Topographical reconnaissance of
the coast of Oregon between the Umpquah and Yaquina Rivers, p. 68. Topographical reconnaissance of the coast
of Oregon between the Yaquina River and Tillamook Bay,p.69. Hydrographic surveys in Tillamook Bay, off
the coast of Oregon in that vicinity, and in Shoalwater Bay, Washington Territory, pp.69,70. Continunation of
the survey of the Columbia River; astronomical and magnetic observations at stations on the left bank of the
Columbia ; bydrography of the river from Columbia City o the head of Bachelor’s Island, pp.70,71. Determina-
tion of longitude and the magnetic elements at Portland, Oreg.,p.71. Beach measurement and topographical
survey between Shoalwater Bay and Gray’s Harbor, coast of Washington Territory. Special triangulation and
topography at Tacoma and Seattle, Puget Sound, Washiugton Territory, pp. 71,72. Reconnaissance of the coast
of Washington Territory from Gray’s Harbor to Cape Flattery, pp. 72,73. Hydrographic surveys in Admiralty
Inlet, Port Townshend Bay, Pdssession Sound, and Port Susan, p. 73. Triangnlation and topography of Port
Susan, Stillaguamish River, and Saratoga Passage, Washington Territory, p.74. Triangulation and topography
of Rosario Strait and vicinity ; triangulation and topography begun in Samish and Bellingham Bays, Washing-
ton Territory, p.75.

SEcrioN XII.—Alaska, including the coast and the Aleutian Islands, pp.75-78. Continuation of the survey of the
coast, bays, straits, and harbors of southeastern Alaska, pp.75-78. Continuation of the series of tidal records
obtained from the antomatic tide-gauge at St. Paun), Kadiak Island, Alaska, p.78.

SEcrioN XIII.—Kentucky and Tennessee, pp. 78-79. Transcontinental triangulation near the thirty-ninth paraliel ex-
tended to the westward in Kentueky and Ohio, p. 78. Reconnaissance near the thirty-ninth parallel for the
extension westward of the transcontinental triangulation near that parallel in Kentucky and Ohio, and for its
connection with the triangulation advancing to the eastward in Indiana, p.78. Geodetic operations: Recon-
naissance for the connection of the triangnlation of the State of Tennessee with the primary triangulation of the
Coast and Geodetic Survey in northern Georgia, pp. 78, 79.

SrctioN XIV.—Ohio, Indiana, Illinois, Michigan, and Wisconsin, pp. 79-84. Transcontinental triangulation near the
thirty-ninth parallel extended to the westward in Ohio and Kentueky : Reconnaissance for site of & base line in
Ohio, pp.79,80. Reconuaissance near the thirty-ninth parallel for connecting the transcontinental triangulation
in Ohio and Kentucky with that in Indiana, pp. 80,81. Ocenpation of stations in Indiana for extending to the
eastward the {ranscontinental triasngulation near the thirty-ninth parsliel, pp. 81,82. Geodetic operations: Ex-
tension of reconnaissgnce for additional stations of the triangulation of the State of Indiana, pp. 82,83. Continua-
tion of geodetic operations in the State of Wisconsin, pp. €3, 84.

SECTION XV.—Missouri, Kaneas, Iowa, Nebraska, Minnesota, and Dakota, pp. 84-85. Reconnaissance for the extension
to the westward of the primary triangulation ncar the thirty-ninth parallel in Xansas, p.84. Magnetic observa-
tions at 8t. Lonis, Mo.,p. 84, Geodetic operations preliminary to a triangulation of the State of Minnesota, p. 85.

8ecrion XVI.—Nevada, Utah, Colorade, Arizons, and New Mexico, pp.85-86. Determination of the longitudes of
stations in Colorade and Utah: Observations for latitudes and the magnetic elements,p.85. Extension to the
eastward of the transcontinental triangulation from stations in central Utah, pp. 85, 86.

SPECIAI. OPKRATIONS, pp. 86-88.—Immediate supervision of the State surveys,p.86. Verification and adjustment at
the United States Mint, Philadelphia, of certain weights intended for use as standards in the S8an Francisco Mint.
Recomparison of the Star Troy Pound of the Office of Construction of Btandards of Weight and Measure with the
Btandard Troy Pound of the Philadelphia Mint, p. 87. Determination of latitude and gravity at stations on the
Hawasiian Islands for the Hawaiian Government, p. 38.

COAST AND GEODETIC SURVEY OFFICE—Assistant in charge and chiefs of division; clerical force; sub-offices at
Philadelphia and San Francisco ; concluding statement-by the Superintendent, pp. B8-92.

Part 111.-~Appendices to the report, Nos. 1 to 16, pp. 93-512.
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ABBOT, F. V,, LIEUTENANT U. 8. ENGINEERS. Reference
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ABSECON LIGHT, N. J. Connection of old with new triangula-
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ANNUAL REPORT OF THE OFFICE OF CONSTRUCTION OF
STANDARD WEIGHTS AND MEASURES. Reference to, pp.
90, 115.

ANNUAL REPORTS AND APPENDICES. Editing for publica-
tionof, continned in charge of Assistant Edward Goodftellow, p. 91,

ANNUAL REPORTS. Distribution of, p. 5.

ANNUAL REPORTS OF THE CHIEFS OF DIVISION IN THE
OFFICE. See Appendix No. 4; references to, pp. 88, 91.

APPENDICES FORMING PART 111 OF THIS REPORT. Nos.
1 te 18, inclusive; titles and pages of preceding this index, p. viIr

APPENDICES. References to, No.1,p.1; No.2,pp.1,19; No.3,p.
1; No.4,pp.1,4,19; No.5 pp. 1,19; No. 6,pp. 6,26; No.7,pp.6,7;
No.8,pp.%8; No.9,pp.5,6; No.10,p.7; No.11,pp. 8,9; No.12,p.
9; No.15, p.8.

APPENDICES TO ANNUAL REPORTS. - Gratuitous distribution
of, p. 130,

APPENDICES TO PREVIOUS ANNUAL REPORTS. Refer-
ences to, No. 15, 1879, p.5: No. 11, 1880, p. 5; No.11, 1881, p. 50; No.
8, 1886, p. 26; No.9, 1886, p. 27.

APPENDIX Fif. Book of Estimates, 1887-'88, reference to, p. 11.

APPENDIX Gg. Pook of Estimates, 1887-'68, reference to, p. 10.

APPLEGET, W.W. 8hip’s writer, p. 55.

APPRAISER OF CUSTOMS FOR JAPAN.
nished to, p.9L.

APPROPRIATIONS FOR ADDITIONAL DRAUGHTSMEN,
COMPUTERS, AND ENGRAVERS. Need of, stated, p. 11

APPROPRIATIONS FOR FISCAL YEAR1888-'89. Explanation
of estimates for, pp. 10, 11.

APPKOPRIATIONS FOR OFFICE OF CONSTRUCTION OF
STANDARD WEIGHTS AND MEASURES. . Estimate for, pp.
17,18,

APPROPRIATIONS FOR PRINTING FOR COAST AND GEO-
DETIC SURVEY, p. 17; estimates for, to be made separately and
in detail, p. 13

APPROPRIATIONS IN SUNDRY CIVIIL. EXPENSES ACT,
{887-'88, analysis of, p.1.

APPROPRIATIONS TO FULL AMOUNT OF APPROVED ES-
TIMATES URGED, p. 1.

ARAGO (steamer). Lientenant Carter relieved in charge of, by En-
aign Sears, pp. 34, 35.

ARAGO (steamer). Use of and references to, pp. 30, 34.

ARCHIVES AND LIBRARY. References to, as continued in
charge of A. Martin, pp. 80, 115; annual report of, pp.133-136.

ARCHIVES OF SURVEY. Tracing of map of Virginia and North
Carolina boundary-line deposited in. p.49.

AREAOF RECONNAISSANCEIN SQUARESTATUTE MILES,
Statiatics of, p. 103

ARFA OF TOPOGRAPHY IN SQUARE STATUTE MILES.
Statistics of, p. 103,

AREA OF TRIANGULATION IN SQUARE STATUTE MILES.
Statistics of, p. 103

AREA SOUNDED IN SQUARE GEOGRAPHICAL MILES.
Statistics of, p, 104,

ARIZONA. Territory of, forming part of Section X VI, p. 85.

ARKANSAS. State of, included in Section VIII, p. 59.

ARMY HOSPITAL, KEY WEST. Maguetic station in grounds
of, reoccupied, p. 54.

ARRANGEMENT OF PARTS OF ANNUAL REPORT, p.1.

ARRANGEMENT OF FIELD REPORTS in a geographical order,
p. 1

ARROYO DEL PADRE JUAN, CAL. Reference to, p. 63.

ARTHUR KILL AND STATEN ISLAND SOUND. Shore-line
and bydrographic resurveys of, referred to, p. 41.

Information fur-
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ARTHUR KILL. Wreck located near Chelsea Landing on, p. 41.

ASHBURNER, C. A., PROFERSOR, OF STATE GEOLOGICAL
SURVEY OF PENNSYLVANIA. Reference to, p.43.

ASHLAND, PA. Reference to, p. 42

ASHBLEY AND COOFPER RIVERS, 5.C. Svrrvers of included in
the estimates, p.12.

ASH RIDGE-MINERVA. Line of transcontinental triangula-
tion, p. 79.

ASH RIDGE. Station of triangulation in Ohio, p. 79.

ASSIGNMENT OF ASSISTANT B.A.COLONNA to the charge
of the Office and Topography continued, p. 88.

ASSIGNMENT OF W. H. BROWNSON, LIEUTENANT.COM.
MANDER, U. 8. N,, todaty as Hydrographic Inspector, Coast and
Geodetic Survey, continued, p. 19.

ASSIGNMENT OF ASSISTANT GEORGE DAVIDSON to the
general charge of the Pacific coast work, referred to, p. 63.

ASSISTANT IN CHARGE OF OFFICE. Annual report of (Ap-
pendix No. 4}, references to, pp. 1,4, 19.

ASSISTANTS AND OTHERS IN CHARGE OF DIVISIONS OF
OFFICE. Acknowledgments made to by the Asaistant in charge, -
p. 89; szee also Appendix No. 4, p. 116.

ASSISTANTS. Estimates for pay of, p. I4.

ASTORIA, N. Y., Reference to tide-staff gnd bench-mark located
at, p.39.

ASTORIA, OREGON. References to, p.70.

ASTRONOMICAL AND MAGNETIC STATION NEAR THE
McCORMICE OBSERVATORY, VA, Permanent marking of,
referred to, p. £8.

ASTRONOMICAL AND MAGNETIC OBSERVATIONS AT
STATIONS IN OREGON. Reference tw, pp. 83, 70.

ASTRONOMICAL AND MAGNETIC OBSERVATIONS. Num-
ber of volumes, originals and daplicates, p. 104,

ASTRONOMICAL PARTIES. Number of, p.103.

ASTRONOMICAL WORK. Statisties of, p. 103.

ATCHAFALAYABAY, LOUISIANA. Hydrographicsurveys and
examinations in, referred to, p. 61.

ATLANTA BASE-LINE. Reconnaissance for connection of the
trisugulation of Tennessee with, p. 78.

ATLANTA. Estimate for primary triangulation from, towards
Mobile, p.12.

ATLANTA TOWARDS MOBILE. Extension of oblique arc of
meridian from, p. 59. )

ATLANTIC AND GULF CQOAST TRIANGULATIONS. Con-
neetion of, referred to, p. 50.

ATLANTIC AND GULF SLOPES. Estimate for magnetic ob-
servations on, p. 13,

ATLANTIC AND GULF STATES. Reference to magnetic tour
throngh, p. 54.

ATLANTIC AND PACIFIC COASTS., Connpection of work on,
referred to, p. 19; prediction tide-tables for, referred to, p. 5.

ATLANTIC AND PACIFIC OCEANS. Estimate for transconti-
nental geodetic work between, p. 13.

ATLANTIC COAST. Discoveries and developments upon, p.5;
field work on, gemperal statement of progress, pp.2-4; offshore
soundings along, included in estimates; anisc offshore observation
of currents, p. 12; of New Jersey, continaation of topography and
inside bydrograpby aleng, included in estimates, p. 12; suggestion
for preparation of one volume of Coast Pilot to cover whole of, p.
19; tidal obeervations at stations on, estimated for, p.13.

ATLANTIC COAST TO NOTTOWAY RIVER. Part of bound-
ary line between Virginia and North Carolina determined, pp. 49,
50.

ATLANTIC COAST PILOT. Hgydrographic examinations for, in
Long Island Sound, p. 33.

ATLANTIC COAST PILOTS ISSUED, p. 19.

ATLANTIC COUNTY, N.J. Stations Richiand and Hammonton
i, referred to, pp. 44, 45.

ATLANTIC DOCK, BROOKLYN. Reference to, p. 39.

ATLANTIC, GULF, AND PACIFIC COASTS. General state-
ment of estimates for the survey of, pp. 11, 12; limits of several
classes nf charts for shown on index maps, p. 1.

ATLANTIC LOCAL COAST PILOT. Bteady demand for copies
of, p.19; referenecs to mew edition of subdivision No. 13, pp. 5, 130;
subdivisions sent to press, p. 147,

ATTORNEY-GENERAL (United States). Reference to requeat
from for » fac-simile of the original plan of the city of Washington,
Pp. 113,
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AUSTIN, TEX. Estimate for cost of establishing a magnetic ob-
servatory at, p. 13,

AUTOMATIC TIDE-GAUGE AT PULPIT COVE, ME. Series
of tidal records at, continued, p. 23.

AUTOMATIC TIDE-GAUGE AT SANDY HOOK, N.J., p.42.

AUTOMATIC TIDE-G A UGES established and discoutinned, p. 104,

AUZAL,E.W., ASSISTANT SURGEON, U.8.N. References to,
p. 70,

AVELARIUS, CAPTAIN.
p-132.

AXIS O¥ THE GULF STREAM. Reference to, p.55.

AYRES, MISS 8 C. Office of the Assistant iu charge, pp. 115, 116,

AZIMUTH STATIONS, number of, p. 103.

Charts jssued to by special authority,

.

BACHE, A.D.,, ¥FORMER SUPERINTENDENT OF THE SUR-
VEY., Reference to measurement of Cape Sable base by, in 1855,
. 56.

BACHE, C. M., ASSISTANT. Completion of the topegraphical
resurvey of the coast of New Jersey, p.45.

BACHE, R. M., ASSISTANT. Continuation of the resurvey of
New York Harbor and approaches by a shore-line survey of the
south coast of Staten Island from New Creek fo Tottenville, and
of the New Jersey shore from Perth Amboy, by way of South
Amboy, to Keyport, p. 41; reference to connection made by Assist-
ant Wainwright with work of, p. 40.

BACHE (steamer). Use of and reference to, pp. 21, 22, 27,28,

BACHELOR’S ISLAND. Hjydrographic survey of the Columbia
River carried to the head of, pp. 70, 71.

BACHELOR'S ISLAND SLOUGH, p. 71.

BACON, F.P. Service as recoriler, p. 82,

BAILEY'S MISTAKE AXD QUODDY HEAD. Reference to

in-shore hydrography of the coast of Maine between, p. 22

BALDWIN,DUVALCOUNTY, FLA., Magnetic station occupied
at, p. 54.

BALTIMORE, MD. Port-warden lines of, traced out on ground,
ete., pp- 46,47 ; reference to surveys asked for by the harbor board
of, p. 46.

BALTIMORE AND OHIO RAILROAD. Lires of, at entrance to
Washington included in the survey of the District of Columbia,
P 48.

BALTIMORE HARBOR BOARD. Reference to,p. 6.

BALTIMORE HARBOR. Soundings in,p. 47.

BARATARIA BAY AND SABINE PASS. Survey of the Gnlf
coast between, included in the estimates, p.12.

BARATARIA (steamer). Reference to, p. 155.

BARKER, J.H. Miscellaneons division, p.133.

BARNARD, A. P. Service on recounaissance and triangulation in
Kansaa, p. 84.

BARRY. BStation of triangulation in Pennsylvania, p. 42.

BARTLE. Station of triangnlation in Indiana, p. 83.

BARTLE-FINLEY. Line of triangulation in Indiana, p, 83.

BARTLE, R.¥. Engraving division, pp. 192, 125, 126.

BARTLE, R.F.,Jr. Engraving division, pp. 122, 126.

BARTLETT, GEO. A, DISBURSING CLERE, TREASURY DE-
PARTMENT. Charge of Accounting Division referred to, pp.
115, 138.

.BASE APPARATUS (primary}. Reference to use of, by Superin-
tendent Bache, in measurement of Cape Sable base, p. 56; (duplex)
speeial report on conatruction of, referred to, p. 86.

BASE LINE FOR CHECKING TRIANGULATION OF BALTI.
MORE AND VICINITY, p.47.

BASE LINE PRIMARY ON CAPE SABLE. Reference to,p 56.

BASE LINES, STATISTICS OF. Appendix No. 2

BASIS FOR NATIONAL AND STATE @URVEYS AFFORDED
BY TRANSCONTINENTAL TRIANGULATION. DReference
to, p. 2.

BASSETT.R.T.
division, p. 133,

BATH,GRAVESEND, L.1. Refercnee to tide-gauge eatablished
at, by Lioutenant Hanus, in 1885, as a tidal station for resurvey of
New York Lower Bay, p. 41.

BATTLE, JOBEN D. Service with party of Licutenant Winslow,
Pp-51.

BAUGHMAN-ADAMS, LINE OF TRANSCONTINENTAL TRI-
ANGULATION TO BE CONNECTED WITH THE TRIAX.
GULATION OF INDIANA, p. 83,

Inchargeof map-mountingroom. Miscellaneons

|
|
|

BAYLOR, JAMES B., ASSISTANT. Magnetic observations at
stations in Virginia and North Carolina, and reference to other
stations ocoupied in Georgia and Florida, pp. 48, 51; magnetic ob-
servations at stations in Florida, pp. 54, 57; geodetic operations,
ext of the recon for additional stations of the trian-
gulation of Indiana, p.83.

BAY BIDGE AND BATH, NEW YORK HARBOR. Referonoce
to tide-gauges at, pp. 39, 41.

BAY VIEW_-MONUMENT. Lineof triaugulation, Baltimore, Md.,
p.47.

BEACH MEASULMR.ENT AND TOPOGRAPHICAL SURVEY
BETWEEN SHOALWATER BAY AND GRAY'S HAREBOR,
WASH. TER., p.71.

BEARD. Station of triangulation in Indiana, p. 82.

BEATFORT AND CORE SOUNDS, N. C. Reference to, p. 50.

BEATFORT INLET, N. C. Hydrograpbic examinations at, in-
cluded in estimates, p. 12,

BEATFORT TOQ OCRACOEKE INLET, N. C. Cyelonic gale be-
tween, encountered by schooner Scoreshy, p. 50.

BEBE MOUND. Station of triangulation in Kansas, p. 84.

LECK, J. Printing-room, p. 123.

LDECKER BALANCE. Office of Weights and Measures, reference

to, p. 137,
BEECHER, A. M., ENSIGN, U. 8. X. Service on Pacific coanst,
pp. 78, 154,

BEDFORD, IND. Reference to, p.81.

BEGINNING OF QUARTERLY AND OF MONTHLY SERIES
OF NOTICES TO MARINERS. Reference to, p.5.

BELL, J. A. ENSIGN, U. 8. N. Services on Pacific coast; charge
of barbor work in Alaska, pp. 70, 77.

BELL ROAD, D.C. Refereuce to, p. 47.

BELLINGHAM BAY, WASH. TER. Triangulation and topog-
raphy of, p.¥5.

BELL, W.B. Charts sent to, by special anthority, p. 132.

BENICIA,CAL. Tertiary triangulation stations near, occupied for
begiuning resurvey of Suisun Bay, p.64.

BENCH-MARKS (permanent). Established on cosst of Massachu-
setts, p. 26.

BENTON, W.H. Drawing division, p.119.

BERGEN, N.J. Triangulation station in, ecoupied, p. 40.

BERGEN POINT, NEW JERSEY, p. 40.

BERRY. Station of triangulation on coast of Nortk Carolina, p. 51.

BIBLIOGRAPHY OF GEODESY. Appendix No.18, pp.313-512.

BILOXI, MISS. Reference to bench-mark of Mississippi River
Commission at, p. 6; reference to, in connection with line of precise
leveling, pp. 6, 59.

BILOXI AND MOBILE. Reference to resulting heights of perma-
nent \»em‘h marks between, p. 6.

BIRD, G. F., AID. Services on coast of Massachusetts and Florida.
rp- 25. 26, 56; resignation referred to p. 86.

BITLER, R. O,, ENSIGN, U.8.N. Services on Atlantioc coast, pp.
22,28,

BLAIR AND SAXTON COMPARATORS. Reference toimprove-
ments made in, p. 137,

BLAXKE CHAXKEL, ALASKA. Reference to soundings in, p. 76.

BLAKE (steamer). Use of and reference to, pp. 26, 45, 54, 55,

BLOCK ISLAND. Coast cbarts from, t¢ Monomaoy, reference to,
Pp. 24 ; completion of topographiral survey of, p.28; snrveys in vi-
cinity of, included in the estimates, p. 12,

BLOOMINGTON, IND. Reference to, p. 80.

BLUE AND LA FOURCHE BAYOUS. Cosst of Louisians, p. 60,

BOARDFOR DIRECTING SURVEY OF BALTIMORE HARRBROR
LINES. Roference to, p. 46.

BOARD OF OFFICERS OF THE SURVEY. Reference to, pp. 8§, 9.

BOARD OF TARBOR AND LAND COMMISSIONERS OF THE
STATE OF MASSASCHUSETTS. Copy of Assistant Whiting's
report furnished to, by request, p. 27.

BOARD OF PILOT COMMISSIONERS OF NEW YORK. Secre-
tary of, reports shoal spot in Swash Channel, p. 42.

30ARD OF PORT WARDENS, PHILADELPH{A. Charts far-
n.shed to, by sub-office, p. 91.

BOARD OF PUBLIC WORKS., PHILADELPHIA. Information
furnisbed to, by aub.office, p. 8},

BOARD OF TRADE, PHILADELPHIA. Charts furnished to, by
sub-office, p.91.

BOGART, N.J. Station of triangulation, p. 40.
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BOGUE SOUND, NORTH CAROLINA. Reference to, a8 included
in special examination made for investigation of oyster beds, p. 50.

BONETA CHANNEL, SAN FRANCISCO ENTRANCE. New
buoys located im, p. 64.

BOON ISLAND LIGHT. Shoal spot in vicinity of, searehed for,
P22

BOSTON. Harbor-master of, acknowledgment of facilities afforded
by, p. 27.

BOSTON HARBOR. Reference to plan of part of, p.24.

BOSTON AND NEW BEDFORD. Sailing lines and ranges tested
for Coast Pilot, p. 27. »

BOSTON (or Salem) AND BLUE HILL, MASS. Exactlineoflevels
between, included in estimates, p. 13.

BOUNDARY COMMISSIONERS. Reference to information far-
nished by office to, pp. 113, 114.

BOUNDARY LINE BETWEEN THE STATES OF VIRGINIA
AND NORTH CAROLINA. References to the determination of,
and to original survey of, pp. 49, 50.

BOUNDARY LINES IN TIDE-WATER OF CITIES AND
TOWNS IN MASSACHUSETTS. Preliminary determination of,
pp. 23, 24,

BOUNDARY LINES BETWEEN STATES. Reference to infor-
mation furnished for adjustment of, pp. 113, 114.

BOUTELLE, C.0., ASSISTANT. Chairman of board of officers to
formulate schedule of topics tor descriptive reports, p. 9; Tefer-
ence to, a8 in charge of State surveys, and recommendations made
by; also special report referred to, p. 86; revenue steamer Hugh
McCullough pliaced at service of, for examinations required in
Charleaton Barbor, p. 53; reference to suggestions made by, with
regard to geodetic operations in Tenncssee, p. 78.

BOUTELLE,J.B. Computing division, p.118.

BOWSER, PROF.E. A, ACTING ASSISTANT. Geodetic opera-
tions; extension of tho tiiangulation and recomnaissance in south-
ern New Jeraey towards Delaware River and Bay, pp. 44, 45.

BOYD,C.H., ASSISTANT. Topographical survey in the vicinity
of Machias, Me., and triangulation of Cobscook Bay, Maine, p. 20.

BOYD AND VAN ORDEN, ASSISTANTS. Reference to con-
nuction made with their survey in the vicinity of Mogomoy, p. 25.

BRADFORD, GERSHOM, ASSISTANT. Service in party of
Ausistant Boyd, p.20: triangulation in aid of the topographical
sarvey of the State of Massachusetts, pp. 24, 25.

BRADFIELD CANAL, ALASKA. Reference to soundings in, p.
6. .

BRAID, ANDREW, ASSISTANT, incharge of instrumentdiviaion
and of office of construction of weighta and measures, detailed for
apecial duty at United States Mint in the verification and adjust.
ment of certain standards of weight, p.87; charge of instrument
division and of bureau of weights and measures referred to, pp. 9,
114,115; annual reports of instrument division and of office of
construction of weights and measures, pp.127, 128, 137, 138.

BRAINARD, F.R,ENSIGN,U.S. N. Service on steamer Blake,
p 82.

BREARKWATER, DELAWARE. Reference to, p.43.

BRECKENRIDGE, MAJ. J. C,, SURVEYOR-GENERAL OF
WASHINGTON TERRITORY. Acknowledgment made to
and charts sent to, p.73.

BRENNAN, A.J,, TIDAL OBSERVER, p.97.

BRISTOL, DUKES, NANTUCKET AND PARTS OF BARN.
STABLE AND PLYMOUTH COUNTIES, MASS. Plans made of
boundary lines in tide-water, p. 24.

BRISTOL, R.1. Examinations made at, for Coast Pilot, p. 27.

BRITISH PROVINCES. Reference to, p. 23.

BROWN COUNTY, OHIO. Refereuce to triangulation station in,
P

BROWNSON, W. H., LIEUTENANT.COMMANDER, U. 8. N.
Assignment of, as Hydrographic Inspector, Coast and Geodetic
Sarvey, continued,p. 18; annual report of and reference to, p.19;
mention made of duties of hydrographic divisions of office and
reference to, p. 19; draughtsmen on duty, reference to, p. 20.

BRUNSWICK, GA. Magnetic station at, p. 54.

BUCHANAN, PROF. A. H., ACTING ASSISTANT. Geodetic
operations: Reconnai for tion of the triangulation of
the State of Tennessee with the primary trisngulation in southern
Georgia. pp. 78, 79.

BUILDINGS FOR OFFICE. Rent of, included in estimates, p. 16.

BUREAU OF ENGINEERS. Reference to information furnished
by, p. 5

BUREATUS OF CONSTRUCTION AND ENGINEERING, NAVY
DEPARTMENT. Arrangements made for building steamer for
Coast and Geodetic Survey, p. 146.

BURNETT,J.C., LIEUTENANT, U.8, N., ASSISTANT. Hydro-
graphic surveys in Tillamcok Bay, off the coast of Oregon, and in
Shoalwater Bay, p. 69, 70.

BUTLER'S HOLE, MONOMOY, MASS. Reference to carrent
through, p. 26.

BUTTERMILE CHANNEL, NEW YORK HARRBOR. Method of
crossing Ly line of geodesic leveling, p. 39.

BUZZARD’S BAY. Reference to boundary lines of towns in Mas-
sachusetts in headwaters of, p. 24.

BYRD,COLONEL. Reference to survey by,in 1728, of boundary
line between Virginia and North Carolina, p. 49.

C.

CABINET. Room at Philadelphia Mint where weighings were
made, p. 87.

CADEL, MISS F. Tidal division, reference to fransfer from office
of Asgsistant in charge to, pp. 116, 129.

CAILLOU ISLAND, COAST OF LOUISIANA. Reference to,p.
60. ’

CAIRO,ILL. Reference fo,p. 5.

CALAIS, ME.,, AND ATLANTA,GA. Ohtligue arc between, p. 59.

CALIFORNIA. Cuntinuation of primary triangulation on and near
const of, included in the estimates, p.13; estimates for continuing
the tepograpby of the southern coast of, p. 12; State of, forming
Section X, p. 61.

CALVARY. Station of triangulation in Indiang, p. 81.

CAMBRIA, CAL 1Incladed in topographical survey, p. 63.

CAMBRIA, PINES. Reference to, as a land-mark, p. 63.

CAMBRIA, WIS. Reconnaigsunce to eastward of, p. 83.

CAMPRELL, PROF.J. L., ACTING ASSISTANT. Geodetic op-
erations in Fndiana, and transfer of same to Assistant Baylor, pp.
£2, 83.

CAPE CANAVERAL AND FOWEY ROCKS. Reference to
completion of engraving of series of charts between, p.123.

CAPE CHARLES, VA. Reconnaissance and triangulation in
vicinity of, pp. 48, 49.

CAPE COD. Boundary lines of towns on, determined in geograph-
ical position, p. 23

CATE COD PENINSULA. Shoal-builling materials derived from
portion of, p. 26; shore-line, resurvey of, pp. 25, 26.

CAPE COD SHIP.CANAL. Reuference to terminal points of, p. 27.

CAPE FEAR RIVER. Connection of old with new triangulation
near the mouth of, pp. 51, 52; magnetic station near the month of,
Pp-51.

CADPE FLATTERY. Reconnaissance of Pacific coast from, to
Gray’s Harbor, pp. 72, 73.

CAPE FOULWEATHER LIGHT-HOUSE. Reference to actual
position of, p. 69.

CAPE HATTERAS. Currents off, p,52; great depth attained in
anchoring off for current observations, p. 52

CAPE HATTERAS SHOAL. Current station southeast of, p. 55.

CAPES HENLOPEN AND MAY. Carrentatation between, p. 43.

CAPES HENLOPEN AND MAY AND CAPE HENRY. Deep-
sea soundings o I of, pp- 45, 46.

CAPE HENRY, VA, Maguaetic observations at, p. 48.

CAPE LOOKOUT AND BEAUFORT INLET, N. C. Hydro-
graphic examinations at, included in the estimates, p. 12.

CAPES MAY AND HENLOPEN. Current station between, p. 43.

CAPES MAY AND HENLOPEN AND CAPE HENRY. Deep-
sea sonndings off of. p. 48.

CAPE ROMANO TO CAXIMEBAS. Base for triangulation on west
coast of Florida, p.56.

CAPE ROMANO AND CAPE SABLE. Rise of tides between, p.
56.

CAPE ROMANO TO THE SOUTHWARD. Hydrographic sur-
vey, pp- 56, 57.

CAPE ROMANO SHOAL. Tidal current on, p. 57.

CAPE SABLE AND CAPE ROMANO. Continuation of survey
of western coast of Florida between, included in the estimates,
p.12.

CAPE SABLE AND PAVILION EKEY.
of west coast of Florida between, p. 56.
CAPE SABLE PRIMARY BASE. Reference torecovery of ends

of, p. 56.

Completion of smrvey
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CAPE SAN ANTONIO, CUBA, AND YUCATAN. Current sta-
tions eccupied between, p. 55.

CAPISTRANO, CAL. Reference to, p. 62.

CAPITOL HILL, WASHINGTON, D.C, Apnual determination
of the magnetic elements at atation on, p. 47.

CAPTAIN TUPMAN, OF ENGLISH TRANSIT OF VENUS
PARTY, 1874. Reference to, p.87.

CARIBBEAN SEA. Reference to current entering, p. 55.

CARPENTER SHOP, COAST AND GEODETIC SURVEY OF-
FICE. Work of, p. 128.

CARR-LITTLE. Line of iriangulation in Mains, p. 20,

CARRYING PLACE COVE, WEST QUODDY HEAD, ME.
Tidel station at, p. 22.

CARTER, F.5,, LIEUTENANT, U, 8.N.. ASSISTANT, p. 34; re-
survey of Long Island Sound, in-shore hydrographic surveys on
north coast of Long Island, pp. 34, 35; reference to detachment
from survey and transfer of party to Ensign Sears, U.S. N, p. 34,

CARTER, HON. H. A. P.,, HAWAITAN MINISTER AT WASH.
INGTON. Reference to, p.87.

CARVER TOWNSHIP, MASS. Triangulation extended over, p.
%,

CASCADE HEAD, COAST OF OREGON. Reference to, p. 69.

CASCOPASSAGE AND YORK NARROWS, COAST OF MAINE.
Hydrographic examination in, and resalt of, pp. 21,22 :

CATAWISSA. Station of triangulation in Pennsylvania, p. 42,

CAT ISLAND PASS, COAST OF LOUISIANA. Reference to,
p. 60.

CAVE HILL, OHIO. Station of triangulation, p.79.

CAXIMBAS TO CAPE ROMANO. Base for triangnlation on west
coast of Florida, p. 56.

CEDAR KEYS, FLA. Magnetic station established at, pp. 54, 57;
work in vicinity of, finished, pp. 56, 58.

CEDAR KEYS AND CHASSAHOWITZEKA RIVER. Hydrog-
raphy of the coast of Florida between, pp. 58, 59.

CENTRAL UTAH. Stations occupied in, for the extension of the
triangalation to the eastward, pp. 85, 86.

CHAKAN (OR CHICAN), ALASKA. Tidal atation at, p. 76.

CHANDLER'S RUN, OHIO. Base site selected to the north of, p. 80.

CHANGES ALONG THE SHORE QF THE POTOMAC RIVER.
Ezxamination of, included in estimates, p. 12.

CHANGES IN MONOMOY AND ITS SHOALS. Study of, con-
tinued, p.26.

CHAPMAN, D. C., ELECTROTYPIST AND PHOTOGRAPHER,
p.123.

CHARLESTON HARBOR. Bpecial hydrographic examinatious
in, pp. 52, 53.

CHARLOTTESVILLE, VA. Magnetic observations made and
meridian line established at, p. 48.

CHARTS COMPLETED OR IN PROGRESS DURING THE
YEAR. Reference to tabular statement of drawings of, p. 120.

CHARTS. Distribution and total issne of, pp. 5, 132

CHARTS ISSUED FREE OF CHARGE BY SPECIAL AU.
THORITY, p, 132.

CHARTS AND MAPS, DRAWINGS AND ENGRAVED PLATES
OF, BEGUN, CONTINUED, OR COMPLETED. Tabular state-
ments, pp. 120, 121,124, 128; number and distribution of, included
in‘A ppendix No. 2, p. 104

CHARTS FURNISHED FROM SUB-QFFICE IN PHILADEL-
PHIA. Reference to,p.9l1.

CHASSAHOWITZKA RIVER AND CEDAR KEYS. Hydrog-
raphy of coast of Florida between, pp. 58, 59.

CHATHAM, MASS. Reference. to tide-gauge established vear, p
26.

CHATHAM NORTH LIGHT. Permanent bench-mark om, p. 26.

CHATHAM RIVER, MASS. Special hydrography from Monomoy
to & point northwazed of, pp. 26, 27.

CHATHAM AND MONQOMOY. Reference to hydrographic sur-
veys in vieinity of, p. 26.

CHELSEA LANDING, ARTHUR KILL. Wreck located nedr, p.
41.

CHERRY ISLAND PLATS. Obaservations of changes in, caused
by icem t, included in estimates, p. 12; reference to ch )|

CHIEF OF BUREAU OF SURVEYS, PHILADELPHIA. In-
formation furnished to, p. 81.

CHIEFS OF DRAWING, ENGRAVING, AND INSTRUMENT
DIVISIONS OF OFFICE. Recommendations for increase of pay
of, 11,113, 114.

CHIEFS OF DIVTSIONS. Reference to, p.116.

CHIEF OF ENGINEERS. Reference to information furnighed to
and received from, p. 114.

CHILTON, W.B. Clerk to superintendent, p.91.

CHILDERSBURG, ALA. Reference to, p.59.

CHINIRRE PASS, COAST OF LOUISIANA. TReference to, p. 60.

CHRISTIE, A.S. Incharge tidal division. References to, py. 90,
114, 115; annual report of, pp. 128-129.

CHUCEANTUT BAY, WASH. TER. Reference to, p. 75.

CINCINNATI, OEIO. Reference to, n. 9.

CINCINNATI OBSERVATORY. Refercneo to, p.78.

CIRCULATION OF THE SEA THROUGH NEW YORK BAR.
BOUR. Reference to report op, by Assistant Mitchell, Appendix
13, 1886, pp. &, 36.

CITRONELLE, ALA., AND QUITMAN, MISS. Lineof geodesic
leveling between, pp. 59, 60.

CITY OF BALTIMORE. DPort-warden lines of, traced out, pp.
46, 47.

CITY OF WASHINGTON. Reference to copy of original plan of,
pp- 89, 113.

CLARENCE STRAIT AND VICINITY, ALASKA. Hydrog-
raphy of, p. 75.

CLARK, DR. J.J. Adjuster and verifier, office of construction of
standard weights and measnres, pp. 87, 90, 137, 138; references to
duty of, at Philadelphia, pp. 87, 90.

CLARVOE, G. W. Curpenter-shop, p.128.

CLAUSON’S POINT, EAST RIVER. Reference to, p. 35.

CLAY HEAD, BLOCK ISLAND. Reference to, p.28.

CLERK GAS ENGINE. Referenco to replacement of, pp. 114, 126,

CLERK TO HYDROGRAPHIC INSPECTOR, p. 20.

CLINTON, CONN. Transfer of party of Assistant Deunis to, p. 31

COAST ANXD GEODETIC SURVEY. Letter of the Secretaryof
the Treasury, transmitting to Congress the Annual Reportof, p. iii;
report of progress in work of, submitted to Secretary of the Treas.
ury, p.1; active prosecution of every braneh of work referred to, p.
1; importance of obtaining appropriations to full amount of ap-
proved estimates urged, p. 1; analysis of appropriations in sundry
civil expenses act, with special reference to proportion allotted to
Coast and Geodetic Survey, p.1; annual report of, general form
and arrangemeut of parts, p.1; maps of general progress and in-
dex maps accompanying report, reference bo, p.1; general state-
ments of progress in field work, pp.2-4; in office work, pp.4-5;
discoverics and developments, p.5; special scientific work, p. 5-8;
explapation of estimates for 1888-'89, pp. 10, 11; eatimates in
detail, pp. 11-18; sammary of field and office work for fiscul year
ending June 30,1887, p.19; tabular statements of naval officers
attached to,during the fiscal year and on June 30, 1887, pp, 153-155;
veasels in service of, their names, tonnage, etc., p.165; number of
men attached to vessels of, stc., p. 155.

CQAST AND GEODETIC SURVEY OFFICE. Work of, sum-
marized, pp. 4-3; Assistant in charge of, and chiefs of office divis-
ions, reference to, p.4; detailed notice of operations of, at close
of pars 11, referred to, p. 4; publication and diatribution of charts
from, pp. 4, 5; potices to mariners, tide-tables, and coast pilots, publi-
cation and issue of, p.5; distribution of annual reports of Super-
intendent from, p. 5; statement of work of, during fiscal year, pp.
83-01.

COAST OF CALIFORNTA, Hjydrography of, estimated for, p. 12.

COAST OF MAINE. Triangulation, topography, and hydrography
of part of, included in the estimales, p. 12; inustion of topo-
graphical and hydrographical surveys of, and hydrographical ex-
aminations op, pp. 20-22; project for field tepographical sheets of,
p-2.

COAST OF OREGON. Continuation of survey of, incladed in the
estimates, p. 13 ; between the Tmpquah and Yaquins Rivers, and
between Yaquina River and Tillamook Bay, topographical re.

at, p. 4t
CHERRY RIDGE, KY. Station of triangulation, p.79.
CHESTER, PA. Reference to, p. 44.
CHICAN HARBOR, ALASKA. Hydrography of, p.76.

i of, pp. 68,09; hydrographic surveys off of, pp. 89, 0.
COAST OF WASHINGTON TERRITORY. Reconnaisaance of,
from Gray's Harbor to Cape Flattery, p. T2.
COAST PILOT. Hydrographic examinations for, on the coasts of
Massachusetts, Rhode Island, and New York, p.27,
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COAST PILOT OF PACIFIC COAST.  Notes and sketches for,
referred to, pp. 63, 64; fourth edition of work upon, continued, pp.
63, 64,

COAST PILOT DIVISION. Work of, and report for the fiacal year,
Pp- 145, 147, 148,

COBSCOOK BAY, ME. Triangulation and topography of, pp. 20,
21

COFFMAN’'S COVE, ALASKA. Hydrography of, p. 76.

COF¥FMAN, DE WITT, LIEUTENANT, U.S5.N. Hydrographio
duty in Alasks, pp. 77,78,

COLD SPRING HARBOR, LONG ISLAND SOUND. Hydro-
graphic sarvey of, p. 84.

COLLECTOR OF THE PORT OF NEW BEDFORD, MASS,
Courtesy of, acknowledged, p. 27.

COLLEGE POINT AND WILLET'S POINT. Connected with
Hunter's Point by lice of geodesic levels, p. 3¢9

CULLEGEPOINT, EASTRIVER. Tide-guageestablished at, p. 35.

COLONEL BYRD. Saurvey mude by, in 1728, of boundary line be-
tween Virginia and North Carolina. Reference to, p. 49.

COLONNA, B. A. Assistant in charge of Coast and Geodetic Sur-
vey Office, p. 88; references to annual report, Appendix No. 4, pp. 1,
4, 19, B8; annual report of, Appendix No. 4, pp. 113-141.

COLORADO. State of, forming part of Section XV1, p. 85.

COLORADO AND UTAH. Longitudes of stations in, determined,
p. 85,

COLORADO SPRINGS. Longitude station at, p. 85.

COLUMBIA CITY. Hydrographic survey of Columbia River from,
to the head of Bachelor's Island, p. 71.

COLUMBIA RIVER. Estimate for the continuation of the survey of,
towards the Cascsdes, p. 13; continuationof the survoy of, pp. 70, 71.

COMMISSION, United States advisory, for the port of Philadelphia,
p. 43; for re-estabiishment of part of boundary line between Vir-
ginia and North Carolina, pp. 49, 50; reference to, p. 113: to adjust
weights at the U. 8. Mint, Philadelphia, reference to, p. 87.

COMMISSIONERS OF THE TOPOGRAPHICAL SURVEY OF
MASSACHUSETTS. Special assignment of Assistant Whiting
as one of the, p. 23.

COMMISSIONERS OF THE STATE SURVEY OF MASSACHU-.
SETTS. Reference to p'an for marking town boundary lines, p. 25.

COMMISSIONERS, HARBOR AND LAND, OF MASSACHU-
SETTS. Reference to determinations of the boundary lipe of
towns in tide-water by authority of, pp.23, 24 ; reference to plans
accompanying 1he report of, p. 24.

COMMISSIONERS FROM ENGLAND. Reference to,as original
surveyors of boundary line betweon Virginia and North Carolina,
Pp. 49,

COMMISSIONERS ON THE PART OF VIRGINIA AND
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COMMISSIONERS OF FISH AND FISHERIES OF CONNECT-
ICUT, NEW YOREK, AND OTHER STATRES. Reference to
request from, pp. 113, 114,

COMMISSIONERS ON THE PART OF NEW HAMPSHIRE
AND MASSACHUSETTS, RBODE ISLAND AND MASSA-
CHUSETTS CONNECTICUT AND NEW YORK, AND NEW
YORE AND NEW JERSEY. Information farniahed to, pp.
113, 114,

COMPLETION OF SURVEYS IN THE VICINITY OF
CHARLESTON, 8. C., AND UP COOPER AND ASHLEY
RIVERS, INCLUDED IN THE ESTIMATES,p. 12,

COMPLETION OF THE TOPOGRAPRICAL RESURVEY OF
BLOCK ISLAND,R.1,p.28

COMPLETION OF THE SHORE LINE AND INTERIOR TO-
POGRAPHICAL RESURVEY OF THE NORTH COAST OF
LONG ISLAND SOUND FROM NORWALK RIVER TO RYE
NECK, pp. 88, 44.

COMPLETION OF THE TOPOGRAPHICAL RESURVEY OF
THE COAST OF NEW JERSEY, p. 45.

COMPLETION OF THE TRIANGULATION ON THE WEST
COABT OF FLORIDA FROM PAVILION KEY TO CAPE
SABLE, p. 56.

COMPUTERS, DRAUGHTSMEN, AND ENGRAVERS. In-
crease demanded in the foree of, pp. 11,113, 114.

COMPUTING DIVISION. General notices of work of, pp. 89,113 ;
annual report of C. A. Schott, Assistant in charge of, pp. 136-118.
CONASKONK POINT, N. Y., LOWER BAY. Tidal station af,

p.37.

NORTEH CAROLINA. Reference to, request of data, etc., pp 1)3,

ALPHABETICAL INDEX.

CONCLUSION OF ANNUAL REPORT, p. 92,

CONCORD, KY, Reference to,p.79.

CONDTUIT ROAD, D.C. Reference to, p.47.

CONGRESS. Reference to, p. 1.

CONNECTICUT RIVER TO HARTFORD. Resurveys of, in-
cluded in the estimates, p. 12.

CONNECTICUT. State of, included in Section II, p 29,

CONNECTICUT SHORE OF LONG ISLAND SOUND FROM
CONNECTICUT RIVEREASTWARDLY. Triangulationpoints
on, determined, p.29.

CONNECTICUT. Detailed topographical work in, resumed by
Subsssistant Hodgkins, pp. 29, 30.

CONNECTICUT AND NEW YORE. Iuformation furnished to
States of, p. 113,

CONNECTION OF TRIANGULATION IN NEW JERSEY WITH
STATIONS OF OLD TRIANGULATION ATTEMPTED, p. 44.

CONNECTION OF OLD WITH NEW TRIANGULATION IN
VICINITY OF ABSECON LIGHT MADUE, p. 45

CONNECTION OF OLD WITH NEW TRIANGULATION NEAR
THE MOUTH OF CAPE FEAR RIVER, p. 51 .

CONNECTION (PROPOSED) OF THE TRIANGULATIONS OF
WISCONSIN AND MINNESOTA, p. 84

CONNECTION OF STATE SURVEYS WITH THE TRIANGU.
LATION OF THE COAST AND GEODETIC SURVEY. Ref-
erence to special report on, p. 86

CONNOXR, JAMES A. Service in party of Assistant Mariudin, p.
38.

CONSTABLE POINT, LONG ISLAND SOUND. Tide-gauge es-
tablished at, p. 30.

CONSTABLE HOOK, NEW YORK HARBOR. Tide-gange estab
lished at, p. 30.

CONSTRUCTION OF STANDARD WEIGHTS AND MEAS.
URES. Estimates for, pp. 17, 18.

CONSTRUCTION OF STANDARD WEIGHTS AND MEAS.
TRES. Annual report of Office of, by Assistant Braid, pp. 137,
138. |

CONSTRUCTION OF STAXNDARD WEIGHTS AND MEAS.
TRES. References to, pp. 90, 115,

CONTINGENT EXPENSES OF OFFICE OF STANDARD
WEIGHTS AND MEASURES. Estimate for, p. 18.

CONTINUATION OF THE PRIMARY TRIANGULATION
FROM ATLANTA TOWARDS MOBILE ESTIMATED FOR,
p. 12,

CONTINUATION OF TBE SURVEY OF THE COAST OF
LOUISIANA WEST OF THE MISSISSIPPI DELTA ESTI.
MATED FOR, p. 12

CONTINUATION (OF THE SURVEY OF THE COAST OF
WASHINGTON TERRITORY ESTIMATED FOR, p. 13.

CONTINUATION OF EXPLORATIONS IN THE WATERS OF
ALASKA ESTIMATED FOR,p- 13. .

CONTINUATION OF RESEARCHES IN PHYSICAL HYDROG-
RAPHY ESTIMATED FOR, p. 13.

CONTINUATION OF MAGNETIC OBSERVATIONS ON THE
ATLANTIC AND GULF SLOPES ESTIMATED FOR, p. 13.

CONTINUATION OF MAGNETIC OBSERVATIONS ON THE
PACIFIC COAST ESTIMATED FOR, p. 13.

CONTINUATION OF EXACT LINE OF LEVELING FROM
CATRO TO OEKOLONA, MISS., ESTIMATED FOR, p. 13.

CONTINUATION OF TIDAL OBSERVATIONS ON THE PA-
CIFIC COAST ESTIMATED FOR, p. 13.

CONTINUATION OF TIDAL OBSERVATIONS ON ATLANTIC
COAST ESTIMATED FOR, p.13.

CONTINUATION OF TRANSCONTINENTAL GEODETIC
WOREK ON THE LINE BETWEEN THE ATLANTIC COAST
AND THE PACIFIC ESTIMATED FOR, p.13.

CONTINUATION OF THE COMPILATION OF COAST PILOT,
ESTIMATED FOR, p.13. -

CONTINUATION OF GRAVITY EXPERIMENTS XESTI
MATED FOR, p. 14. )

CONTINUATION OF IN-SHORE HYDROGRAPHY BETWEEN
SHEFFIELD ISLAND AND EXECUTION ROCKS, p. 34

CONTINUATION OF SURVEYS FOR THE DEVELOPMENT
OF THE PHYSICAL HYDROGRA PHY OF NEW YOREK BAY
AND HARBOR, pp. 37, 38.

CONTINUATION OF THE RESURVEY OF NEW YORK HAR-
BOR AND APPROACHES BY A SHORE-LINE SURVEY OF
THE 80UTH COAST OF STATEN ISLAND, ETC, p. 41,
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CONTINUATION OF THE HYDROGRATHIC RESURVEY OF
NEW YORK BAY AND HARBOR, pp. 41, 42.

CONTINUATION OF THE TRIANGULATION IN EASTERN
PENNSYLVANIA TOWARDS THE NORTHERN BOUND-
ARY OF THE STATE, pp. 42, 43.

CONTINUATION OF THE DETAILED TOPOGRAPHICAL
SURVEY OF THE DISTRICT OF COLUMBIA, pp. 47,48.

COXNTINUATION OF THE TRIANGULATION AND TOPOG-
RAPHY OF THE.SOUTH COAST OF CALIFORNIA, pp.
61, 62.

CONTINUATION OF THE RESURVEYS AND EXAMINA.
TIONS OF THE SHORE LINE OF SAN FRANCISCO BAY,
pp. 64, 65.

CONTINUATION OF THE SURVEY OF THE COASTS, BAYS,
STRAITS, AND HARBORS OF SOUTHEASTERN ALASKA,
™ B

CONTINUATION OF THE SERIES OF TIDAL RECORDS OB-
TAINED FROM THE AUTOMATIC TIDE-GAUGE AT ST.
PAUL, KADIAK ISLAND, ALASKA, pp. 78.

CONTINUATION OF GEODETIC OPERATIONS IN THE
STATE OF WISCONSIN, pp. 83, 84.

CONTINTUOUS EMPLOYMENT OF PERSONS ENGAGED IN
THE WEIGHTS AND MEASURES OFFICE ESTIMATED
FOR, p. 17 .

CONTRIBUTION TO INTERNATIONAL GEQDETIC ASSO-
CIATION. ZEstimate for, pp.13,14.

COOK, SIMON, ENSIGN, U. 8. N, Service in Alasgka, p. 77,

COOPERATION WITH THE COMMISSION FOR THE TOPO-
GRAPHICAL SURVEY OF THE STATE OF MASSACHU-
SETTS, p. 23.

CORDOVA BAY, ALASKA. Hydrography of, p. 76.

CORE AND CROATAN SOUNDS, N. C. Reference to special ex.
awminations in, p. 50.

CORLEARS HOOK, N. Y. Tidal station at, p.39.

CORONADO. Town of, opposite San Diego, Cal. Reference tu, p.
i1 8

CORONADOS ISLANDS. Reference to, p.61.

CORRECTION TO DATE OF YORMER SURVEYS OF DELA-
WARE AND SCHUYLKILL RIVERS. Cost of, incladed in es-
timates, p. 12.

CORSON’S INLET, N.J. Reference to, p. 45.

COSTIN. Station of triangulation on Chesapeake Bay. Reference
to, p.48.

COTAMY BAY. Hydrographicexamination of new inlet into, p. 28.

COTAMY BEACH. Completion of a topographical survey of s new
opening in, p. 27; reference tomap showing changes in, p. 27; copy
of Assistant Whiting’s report on changes in, furnished to Board of
Harbor and Land C ers of M. husetts, p. 27.

COURTENAY, E. H. Compnting Division, p. 117.

COURTENAY, F. Engraving Division. Death of, referred to, p.
123.

COWIE, GEORGE W., Jr., PASSED ASSISTANT ENGINEER,
U. 8. N. References to, pp. 55, 154.

COWLITZ RIVER. References to, p. 70.

COX, J. P. Engraving Division, pp. 122, 125.

CRAIGHILL, W.oP., MAJOR'OF ENGINEERS, U. 8. A. Ref

- erence to, p. 46.

CRANBERRY LEDGE AND FLYNN'S LEDGE, COAST OF
MAINE. Additional soundings between, p. 22.

CRAVEN, JOHN E., ENSIGN, U. 8. N. Servioce on steamer Bache,
and references to, pp. 22, 28. .

CROATAN AND CORE SOUNDS, N.C. Reforence to apecial ex-
amination of, p. 50. .

CROSBY, F. H.. LIEUTENANT, U. S. N., ASSISTANT. Hy-
drographic survey of 8t. Croix River begun, and hydrographio
examinuations made in Penobecot River, Maine, pp. 20, 21; other
hydrographic work r-ferred to, p. 21; hydrographic survey of
Long Island Sound from Faulkner's Island to Execution Rocks, p.
30; completion of the hydrographic sheot of the weatern part of
Long Island Sound, p. 34; hydrographic examination of the Swash
Cbannel, New York Bay, p. 42.

CROSS ISLAND NARROWS, COASTOF MAINE. Reference to,

. 22,

CS'BA, WEST END OF ISLAND OF. Reference to current sta-
tions between, and the peninsala of Yucatan, p. 52.

CUBA AND REBECCA SHOAL. Gulf Stream current stations be-
tween, occupied in 1887, p. 55.

CULVERWELL, J. G, Watchmaa in office, p. 133.

CURRENT AND TEMPERATURE OBSERVATIONS IN THE
GULF STREAM iocluded in the estimates, p. 12.

CURRENT OBSERVATIONS (off-shore} included in the estimates,
p. 12,

CURRENT OBSERVATIONS IN LONG ISLAND SOQUND. Ref-
erence to, p. 30.

CURRENT OBSERVATIONS IN NEW YORK HARBOR AND
APPROACHES. Reference to, pp. 37, 38.

CURRENT STATIONS IN NEW YORK BAY AND HARBOR
AND APPROACHES occupied simultaneously by Coast and Geo-
detic Survey vessels, pp. 37, 88, 41.

CURRENTSOF THE GULF STREAM. Exploration of, pp. 54, 55.

CUSTOM-HOUSE, PORTLAND, OREGON. Longitude station es-
tablished in grounds of, p. 67.

CUTLER,WASHINGTON COUNTY, ME. Tide-gauge established
at, p. 22.

DAILY VARIATION IN GULF STREAM CURRENTS. Depth
and velocity at different depths, reference to, p. 55.

DAISY (steamer). Use of, and references to. pp. 33, 37, 41.

DARQTA, TERRITORY OF, included in Sectvion XV, p. 84.

DAMON'S POINT, GRAY'S HARBOR, WASH. TER. Reference
to, p. 72.

DANGERS REPORTED ON THE COAST OF THE UNITED
STATES. Estimate for examination of, p. 13.

DARNALL, €. N. Electrotype Division and carpenter-shop, pp.
123, 128.

DAVIDSON, GEORGE, ASSISTANT. &en ral charge of the Pa-
cific coast work, resurvey of Suisun Bay, Coast Pilot work, hydro-
graphic examinations at Noonday Rock and Lompoc Landing, pp.
63, 64 ; duty of inspection and charge of tidal stations referred to,
tidal station at Saucelito, Bay of 8an Francisco, pp. 64, 66; La-
fayette Park station placed &’ the disposal of the longitude par-
ties, p. 64; occupation of station Rainier on the left bank of tho
Columbia River for latitude, azimuth, and the magnetic elements,
P. 70; detailed instructions given by, for resumption of the survey
of the Columbia and Willamette Rivers, p. 71; charge of sub-office,
San Francisco, p. 91; direction of work at tidal station, St. Panl,
Kadiak Island, Alaska, p.78; reference to suggestions n ade by,
relating to descriptive reporta and to preparation of new and en.
larged edition of the Pacific Coast Pilot, pp. 18, 63, 64; other ref-
erence to, p. 145.

DAVIES, PROF. J. E,, ACTING ASSISTANT. Continnation of
geodetic operations in the State of Wisconsin, pp. 83, 84.

DAVIS, C. H.,, LIEUTENANT, U. 8. N. Reference to, p. 26.

" DAVIS, W. A, Engraving division, p. 122,

DEADENING—OWEN AND DEADENING—ROY. Lines of tri-
angulation in Tennessee, p. 78.

DEEP-SEA SOUNDINGS. Statistics of, p. 104,

DEEP-SEA TEMPERATURE OBSERVATIONS. Statistics of,
P 104,

DEEP-SEA CURRENT STATIONS, Statistics of, p. 104.

DEEP-SEA SUBCURRENT OBSERVATIONS. Statistics of, p.
104

DEEP.SEA SURFACE CURRENT OBSERVATIONS. Statis.
tics of, p. 104,

DELAFIELD, STATION OF TRANGULATION IN WISCON-
SIN, p. 83.

DELAWARE BAY AND RIVER. Physical survey of, estimated
for, p. 12.

DELAWARE RIVER. Observations of ice movement in, esti-
mated for, p. 12,

DELAWARE AND SCHUYLKILL RIVERS. Estimate for data
for large-scale chart of, p. 12.

DELAWARE BAY AND RIVER. Observationsof currents in, p.
43; reference to rale for currents in (Appendix 18, 1881), p. 43.

DELAWARE BREAKWATER. Reference to, p. 43.

DELAWARE RIVER AND BAY. Observations of the formation
and movement of ice in, p. 44. '

DELEGA'TE TO GENERAL CONFERENCE OF THE INTER.
NATIONAL GEODETIC ASSOCTATION. Reference to esti-
mate for expenses of, p. 14.

DELTA OF MISSISSIPPI AND EASTPORT, ME. Gap in coast
lhiydrography between, filled up, p. 57.

DENBOW'S NECK, ME. Shoreline survey of, p,21.
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DENNIS, EDWARD, PILOT OF REVENUE STEAMER Mc-
CULLOCH. Reference to services rendered by, p. 53.

DENNIS, W. H., ASSISTANT. Completion of the topographical
resurvey of Block Island, pp. 28, 29; topographical resurveys on or
near the north shoreof Long Island Sound to complete resurveys
previously made, p. 31

DENT, B. C,, ENSIGN, U. 8. N, p.153.

DEPARTMENTS OF THE GOVERNMENT. Information fuar-
nished to, upon application, etc. (Appendix No. 3), pp. 105-111;
references to. pp. 1, 19, 89.

DEPARTMENT (TREASURY).
proved estimates, p. 1.

DEPOT KEY FLA. Tide-gauge established at, p.58.

DEPTH AND VELOCITY OF GULF STREAM CURRENTS,
p- 55

DESERET, STATION OF TRIANGULATION IN UTAH, p.26.

DESCRIPTIVE REPORTS TO ACCOMPANY ORIGINAL TO-
POGRAPHICAL AND HYDROGRAPHICAL SHEETS. Ref
erence to (sve Appendix No. 11, 1887) pp. 8, 9.

DETAILED TOPOGRAPHIC RESURVEY OF THE NORTH
SHORE OF LONG ISLAND FROM EAST BRIDGEPORT,
CONN., TO THE EASTWARD, p. 32.

DETERMINATIONS OF GEOGRAPHICAL POSITION ESTI-
MATED ¥OR,p.13.

DFTERMINATION BY TRIANGULATION OF THE BOUND-
ARY LINES ON LAND OF CITIES AND TOWNS IN MAS-
SACHUSETTS, pp. 23, 24,25.

DETERMINATION OF POINTS FOR THE USE OF THE TO-
POGRAPHICAL SURVEY OF THE STATE OF MASSACHU-
SETTS, pp, 24, 25.

DETERMINATION BY TRIANGULATION OF ADDITIONAL
STATIONS IN NEWARK BAY AND VICINITY, p. 40.

DETERMINATION OF LONGITUDE AND THE MAGNTIC
ELEMENTS OF PORTLAND, OREGON, p. 71

DETERMINATIONS OF LATITUDE AND GRAVITY AT
STATIONS IN THE HAWAIIAN ISLANDS FOR THE
HAWAIIAN GOVERNMENT, pp. 87, 88.

DEVELOPMENT (AND GROWTH) OF COUNTRY. Close rela-
tion borne to, by the work of the Coast and Geodstic Survey, p. 1.

DEWEY ANCHORAGE, ALASKA. References to, pp. 75, 76, 77.

DEWEY, T. G.,, ENSIGN, U. 8. N. Service in Alaska, p.77.

DICKINS, E. F., ASSISTANT. Topographical reconnaiasance of
the coast of Oregon, between the Umpquah and Yaquina Rivers,
Pp. 68, 69; service in party of Aassistant Davidson, topographical
resurvey of Suisun-Bay, p. 64.

DIRECTOR OF PUBLIC WORKS OF THE CITY OF PHILA.
DEUPHIA. Facilities afforded by, p. 44.

DIRECTOR OF THE MINT. Reference to request made by, for
aid in verification and adjust t of standard weights, p. 87.

DISBURSING OFFICER OF THE SURVEY. Referenceto need
of, p. 140.

DISBURSING CLEREK, TREASURY DEPARTMENT (G. A.
Bartlett). References to, pp. 11, 140.

DISCOVERIES AND DEVELOPMENTS. Reference to and ab-
stract of, pp. 2, 5.

DISMAL SWAMP CANAL, N, C. Reference to boundary stone
on, p. 49.

DISTRIBUTING RESERVOIR, D. C. Reference to, p.47,

DISTRIBUTION OF CHARTS. Reference to, p.5.

DISTRIBUTION OF ANNUAL REPORTS. Reference to,p. 5;
sce also Appendices Nos. 2 and 4, 1887, pp. 104, 131, 132,

DISTRIBUTION OF THE PARTIES OF THE SURVEY. Ap-
pendix No. 1, pp. 85-101.

DISTRICT OF COLUMBIA, included in Section III, p. 46; ref
erence 1o, p. 3.

DIVISIONS OF THE COAST AND GEODETIC SURVEY OF-
FICE. Appendix No.4, sunual reports from, pp. 116-141.

DOBBS FERRY, HUDSON RIVER. Reference to tide-gauge at,
p. 37 )

DODD, A. W., ENSIGN, U. 8, N. Service on the coast of Maine,
in Long Island Sound, and in New York Harbor, pp. 21, 31, 35,

DONN, F. C. Drawing and Hydrographic Divisions, p. 20.

DONN, JOHN W., ASSISTANT. Continuation of the detailed
topographical survey of the District of Colombis, pp. 47, 48; ref
erence 10 work done by, for the Baltimore Harbor Board, p. 46,

DOOLITTLE, M. H. Computing Division, p. 117.

DOVER, MASON COUNTY, KY, Reference to,p,79.

Reference to reduction of ap-
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DRAXE,J.C.,ENSIGN, U.8. N. Services in North Carolina. Ref-
erence to, p. 51.

DRATUGHTSMEN. Drawing Division, work of {see Appendix
No. 4), pp. 119-121; Hydrographic Division (see Appendix No. 5),
Pp. 148-152.

DRAWING DIVISION., Summary of work of, pp. 113,114 ; asnual
report of (see Appendix No. 4}, pp. 119-£21.

DREW AND CENTER STREETS, BALDWIN, FLA.
station established near corner of, p. 54.

DRY-DOCK WHARF, ELIZABETHPORT, N. J. Tide-gauge at,
p. 42.

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

DUESBERRY,J. M. Servicesin Archives and Library and in Ac-
counting and Computint Divisions, pp. 119, 136, 139.

DUNN,J.L. Recorder on steamer Backhe, p. 57.

DUTCH REFORMED CHURCH, BERGEN, N.J. Tower of, oc-
cupied as a station of the triangulation, p. 40.

Magnetic

E.

EAGRE (schooner). TUse of, and references to, pp. 30, 33, 35, 37.

EARNEST (schooner). TUse of, and references to, pp. 73, 74.

EARTHQUAXE IN CHARLESTON, 8.C. Svecial examination
as to effect of, upon the harbor and approaches, pp. 53, 54 ; effact of,
apon Rastlesnake Shoal light-ship, p. 54.

EAST RASE T0O WEST BASE, FLA. Reference to, p. 56.

EAST BASE TO SANDY KEY, FLA. Line of triangulation,
P. 56.

EAST BRIDGEPORT, CONN.,TO THE EASTWARD. Detailed
topographic survey, p. 32.

EAST BRIDGEPORT, CONN., TO WEST HAVEN. Reference
to geological features of country, p. 32.

EASTPORT, ME. Survey of St. Croix River begun at, p. 21; steam.
launch laid np at, by Lieutenant Hawley, p.22.

EAST RIVER, N.Y. Tidal examinations and comparisons in, and
hydrographic examinations in, pp.35, 36; gauging of, p.36; cur-
rent stations in, off Twenty-third street, p. 37 ; zeros of tide stations
in, connected by geodesic leveling, pp. 38-40; crossing of, by line
of geodesic leveling, pp. 38-40.

BATON'S NECK AND EXECUTION ROCKS, LONG ISLAND
SOUND. Hydrography between, p. 30 ; current stations off of, pp.
30,31; to Setauket Harbor, shore-line resurveyed from, p. 33.

ECKMAN. Station of triangnlation in Kansas, p. 8%,

EDGARTOWN HARBOR. New inlet into, pp. 27, 28; bydro.
graphic examinations in and in approaches to, pp. 27, 28.

EDGEMOOR, DELAWARE RIVER. Recommendation for estab-
1ishment of tide-gange at, p. 4.

EDWARDS, JAMES C. Accounting division, p. 138.

EICHHOLTZ, H.G. In charge of chart-room, p. 132,

EIGHTY-FOURTH STREET. Tide-gange and bench-mark at, pp.
37,89

EIMBECK, WILLIAM, ASSISTANT. Geodetic operations. Con-
tinnation of triangulation in eastern Pennsylvanis, towards the
nporthern boundary of the State, pp.42, 43 ; instructed to resume ficld-
work in Utah, p. 43; reference to report on primary base line in
TUtah, p. 43; extension to the eastward of the transcontinental
triangulation from stations in Central Utah, pp. 85, 86; preparation
of a final report upon his duplex base apparatus, p. 88.

ELECTROTYPE PLATES. Statisticsof, p.104,

ELECTROTYPING DIVISION. Annual report of, pp. 122, 123.

ELECTROTYPIST AND PHOTOGRAPHER. Reference to D,
C.Chapman’'s services as, p. 114.

ELEVATIONS. Statistics of, p.103.

ELIZABETH,N.J. Spire of First Presbyterian Church occapied
as a station of triangulation, p. 40. -

ELIZABETHPORT, N.J. Reference to, and tide-gauge established
at, pp. 40, 42. .

ELLICOTT, EUGENE, ASSISTANT. Topographical sarvev of
the coast of Maine, from Moose Cove to Quoddy Wead, and of the
westorn shore-line of Cobscook Bay and shore-line of Denbow’s
Neck, p. 21 ; assigned to office duty in party of Assistant Mitchell,
p 2L

ELM TREE BEACON, STATEN ISLAND, N. Y. Location of
wreck off, p. 41.

ELYMUS MARITIMA. Growth of, in Bay of San Pablo, Cal.,
reforred to, p. 65.

EMPIRE CITY, COOS COUNTY, OREGON. Referenoe to,p. 67,

ENDEAVOR (steamer), Use of, and refereace to, pp. 33, 34, 61,
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ENGINEER BUREAU. TU.S8. A. Charts furnished to, p-91.

ENGINEER’S CLUB (of Philadelphia). Charts furnished to, p.
a1

ENGRAVING (AND ELECTROTYPING AND PRINTING)
DIVISIONS. Reference to Assistant H.G. Ogden, in charge of, pp.
89, 90, 114 ; annual report of, pp. 122-126.

ENGRAVING AND OTHER DIVISIONS OF OFFICE. Increase
of force needed im, p. 11; recommendation for increase of pay of
chiefs of, p.11

ENGRAVED PLATES. Statistics of, p. 104.

ENGRAVED PLATES OF MAPS AND CHARTS. Tabular
statement of work on, pp. 124-126.

ENSIGNS AND OTHER OFICERS OF THE U.S.NAVY. Lists
of, on duty in Coast and Geodetic Survey, pp. 1563, 154.

ENTHOFFER, J. Enagraving Division, pp. 122,125,126,

ENTHOFFER, E.J. Engraving Division, pp. 122, 124,126,

ENTRANCE TO VINEYARD BOUND. Reference to, p. 6.

ERICHSEN, P. Drawing Division, p. 110.

ESHLEMAN, E.: Instrument Division, p. 127.

ESTIMATES APPROVED BY THE DEPARTMENT. Refer-
ence to reduction of, by Congress, p.1; need of appropriations to
full amount of, p. 1.

ESTIMATES. Ezxplanation of, p.10.

ESTIMATES FOR FISCAL YEAR 1888-'89. Statement of, trans-
mitted to the Department, pp. 19, 11.

ESTIMATES. Aggregate of, compared with aggregate for current
yoar, p. 1.

ESTIMATES FOR PARTY EXPENSES. Explanation of, p. 10.

ESTIMATE FOR CONTRIBUTION OF THE UNITEDSTATES
TO THE INTERNATIONAL GEODETIC ASSOCIATION,
p. 13; explanation of, pp. 13,14

ESTIMATES. Reduction in number of field officers contemplated
by, p- 11

ESTIMATE FOR PAY OFOFFICE FORCE. Explanation of, p. 11.

ESTIMATE FOR PRINTING, ETC. Explanation of, p. 11.

ESTIMATES IN DETATL, pp. 11-18.

ESTIMATE IN DETAIL FOR PARTY EXPENSES, pp. 12, 14,

ESTIMATE FOR PAY QF FIELD OFFICERS, p. 14,

ESTIMATE FOR PAY OF OFFICE FORCE, pp. 14, 16.

ESTIMATE FOR QFFICE EXPENSES, p. 16,

ESTIMATE FOR REPAIRS AND MAINTENANCE OF THE
COMPLEMENT OF VESSELS, p. 13.

ESTIMATE FOR THE RENT OF OFFICE BUILDINGS, PUB-
LISHING OBSERVATIONS, PRINTING AND BINDING,
ETC., pp. 16, 17.

ESTIMATE OF APPROPRIATIONS REQUIRED BY THE
OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS
AND MEASURES, pp. 17, 18.

ETOLIN HARBOR, Alaska. Hydrographic sheet of, referred to,
p. 76,

ETOLIN ISLAND, ALASKA. Reference to, p. 75,

EVANS, H.C. Engraving Division, pp. 122, 124-126.

EWA PUULOA. Station ocoupied in Hawaiian Islands, p.88.

EXAMINATION OF LEDGE IN MOOS-A-BEC REACE, ME,
P- 22; Tibbett's Rork and Jackson Ledge, Me., 22.

EXAMINATIONS FOR THE USE OF COAST PILOT, on coasts
of Massachusetts, Rhode Island, and New Jersey, p. 27.

EXECUTION ROCKS TO EATON'S NECK. Hydrography be-
tween, p.30. ; to Fanlkner's Island, hydrography between, p.30;
tide-guage estublished at, p. 30; current station west of, p. 30 ; to
Sheffield Island Light, Long Island Sound, in-shore hydrography
of, p. 34

EXPLANATION OF ESTIMATES, pp. 10,11,

EXTENSION OF TRIANGULATION AND RECONNAISSANCE
IN SBOUTHERN NEW JERSEY TOWARDS DELAWARE
RIVER AND BAY, pp. 44,45.

EXTENSION TO THE EASTWARD OF THE TRANSCONTI.
NENTAL TRIANGULATION FROM STATIUNS IN CENXN.
TRAL UTAH, pp. 85, 86.

¥,

FABER'S CEDAR MILL ON DEPOT KEY, FLA. Tide-gange
eatablished near, p.58.

FACTORY POND, 8.1. Use of, for 1ating carrent meters, p. 38.

FAHS, C. M., ENSIGN, U.B. N. Bervice in Long Island Seund and
in the sounds of North Carolins, pp. 31, 51,153,

H. Ex. 17—11

xvii

FATRCHILD, HON. C. 8., SECRETARY OF THE TREASURY.
Report submitted to, p. 1.

FAIRFIELD, GEORGE A., ASSISTANT. Occupation of stations
in Indiana for extending to the eastward the transcontinental tri-
angulation near the 39th parallel, pp.81, 82; electric light for axis
illumination introduced by, p.127.

FAIRFIELD AND MOSMAN, ASSISTANTS. Conference with,
by Assistant Perkins, pp. 80, 81.

FAIRFIELD, W. B. Eaxtra observer. Services in New York
Harbor survey, py.39,40; services in geodesic leveling work in
Alabama and Mississippi, p. 60; services in Ohio and Keutucky,
p. 80; services im Indiana, p.82; services in Computing Division,
p-118.

FAIRVIEW. Station of triangulation in Indiapa, p. 83.

FAULENER'S ISLAND TO0 EXECUTION ROCKS.
graphic resurvey of Long Islapd Sound from, p. 30.

FAULENERSISLAND. Tide-guuge established at, p. 30

FALL RIVER, MASS. Hydrographic examinations at, p. 27,

FALMOUTH AND GOSNOLD. MASS. Boundary line between
referr d to, p.24.

FALMOUTH, KY. Relerence to, p. 8L,

FARQUHAR, H. Computing I¥ivision, p. 118.

FEARLESS (steam-tug). Services rendered by captain of,in sur-
vey of Umpquah River entrance, p. €8.

FEBRUARY AND APRIL. Need of surveys in these months for
the development of the pbysical hydrography of New Y. rk Har-
bor, p. 37,

FERREL TIDE.-PREDICTING MACHINE. Reference tothe use
of, p. 129,

FIELD, A, H., ENSIGN, U. 8. N. Services on coast of Maine,
Massachusstis, and Florida, pp. 22, 28, 57.

FIELD AND OFFICE WORK DURING THE YEAR. Refer-
ences to tabular statement of statistics of in Appendix No.2, pp.
1, 19,89.

FIELD OPERATIONS. Extent of, during the year, p.2; abstract
of reports of, in PartIT, p.19.

FIELD-WOREK. General statement of progress in, pp. 2-4; Atlan.
tic coast, pp. 24 ; Pacific coast, p. 4; interior States, p.4: special
operations, p. 4.

FINLEY-BARTLE. Line of triangulation in Indiava, p. 83,

FINISHED CHARTS PUBLISHED. Statistics of, p.104.

FIRST COMPTROLLER (TREASURY DEPARTMENT).
erence to, p.115.

FIKST PRESBYTERIAN CHURCH, ELIZABETH, N.J. Spire
of, ocenpied as a atation of triangulation, p. 40.

FIRST STREET, CAPITOL HILL, WASHINGTON, D.C. Refer-
ence to oocupation of magnetic stations on, p.47.

FISCAL YEAR ENDED JUNE 30,1887, Report of progress sub-
witted, p. 1.

FISCAL YEAR 1887-'88.
mat«s for 1888-"84, p. 1.
FISCAL YEAR 1881-'82. Syst

report for, p. 1.

FISCAL YEAR 1886-'87. Reference to Appendices Nos.1 to 5, p.
1; publication and distribution of charts, tide-tables, notices to
mariners, and snnual reports, pp. 4, 5; discoveries aud develop-
ments i, p. 5.

FISCAL YEAR 1888-'89. Explanation of estimates for, pp. 10,115
eatimates in detail, pp. 11-18.

FISCHER, E. G. Chief Mechanician, pp. 114, 127.

FISCHER, L. A. Instrument Division, p. 127.

FISHER'S ISLAND SOUND. H)drographic examinations im, for
Coast. Pilot, p.33.

FITZSIMMONS. Station of triangulation in Wisconsin, p.83.

FIVE-MILE RIVER. Additional seundings in, p. 31.

FLEMER, J. A, Services in Distries of Columbia, p. 98.

FLETCHER, W.B., ENSIGN, U.8. N. Services in approaches to
New York Haxrbor,p. 36.

FLORIDA. Peninsulaof, included in Sectiona VY and VII, pp. §4,57;
magnetic observations at stations in, pp. 84, 57; hydrographic sur.
vey on west coast of ; currents off west coast of, pp. 58, 59; need of
special abservations of currents off west coast of, p, 5.

FLUCTUATIONS IN THE LEVEL OF LAKE CHAMPLAIN
AND AVERAGE HEIGHT OF ITS SURFACE ABOVE THE
SEA. Reference to discussion of, pp. 6, 7, see, also, Appendix
No. 7, pp. 166-172,

Hydro-

Ref.

Apprepriation for, compared with esti-

tic arrang t introduced in
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FLUSHING BAY, N. Y. Tidal examinations and parisons in,
p. 35,

FLYNX'S LEDGE AND CRANBERRY LEDGE, COAST OF
MAINE. Additional soundings between, p. 22.

FOOT OF EIGHTY-FOURTH STREET, EAST RIVER, NEW
YORK. Tide.gauge established at, p. 37.

FORMATION AND MOVEMENT OF ICE AND SHOALS IN
DELAWARE RIVER AND BAY. Special attention given to,
p.2.

FORMS OF QUESTIONS DEVISED TO OBTAIN SPECIAL
INFORMATION IN REGARD TO PORTS AND HARBORS.
Reference to, p. 147,

FORNEY, STEHMAN, ASSISTANT. Topographical surveys on
the coast of California in the vicinity of San Simeun Bay, p. 83.

FORSE, G.F,, LIEUTENANT, T. S. N, ASSISTANT. Hydro-
graphic snrveys in Admiralty Inlet, Port Townsend Bay, Possos-
sion Sound, and Port Susan, pp. 73, 4.

FORT AVENTE, BALTIMORE. Measurement of secondary base
line npon, p. 47.

FORT CONGER INTERNATIONAL POLAR STATION. Ref-
erence to the discussion of the astronomical and magnetic and
tida! observations made at,p.7; see Appendix No. 10, 1887, pp.
207-210.

FORT DELAWARE, DELAWARE RIVER. Recommendation
for & hydrographic sarvey of Goose Island Bar, above, p. 4.

FORT BAMILTON AND HUNTER'S POINT, N. Y. Line of
geodesic leveling between, pp. 38, 39.

FORT JORNSON, N. C. Magnetic atation of 1874 reoccupied, p. 61.

FORT MIFFLIN BAR, DELAWARE RIVER. Recommendation
for a hydrographic survey of, p. 44.

FORT SIMPSON, B. C. Astronomical observations at, p.76.

FORT SUMTER, 8. C. Tidal observations at, p. 53.

FORT TONGASS, ALASKA. Rock reported near, p.76.

FORT WADSWORTH, S. 1. Station in line of geodesic leveling,
P. 40,

FORT WRANGELL, ALASKA. Tidal station at, p. 76; search for
rock reported near, p.76; references to hydrographic sarveys in
vicinity of, p.76.

FORTY-SECOND STREET, HUDSON RIVER. Tide-gauge es-
tablished at, p. 37.

FOULWEATHER BLUFF, WASH. TER. Rock near by relocated,
p.73.

FOULWEATHER BLUFF AND ADMIRALTY HEAD. No
good anchorage between, p. 73.

FOUR-FATHOM BANK, SAN FRANCISCO HARBOR. Buoys
located on, p. 64.

FOURTH EDITION OF PACIFIC COAST PILOT. Reference to
continuation of work on, pp. 63, 64. :

FOWEY ROCES AND GUN CAY. Reference to the investiga-
tion of the currents of the Gulf Stream between, p. 7.

FOWLER, E. H. Drawing Division, pp. 119, 120, 121,

FRANKLIN FURNACE. Station of triangulation in Obio, p. 79.

FREDERICK SOUND, ALASKA. References to, pp. 76, 7.

FREELAND-PAVILION KEY. Line of triangnlation in Florida,
p. 58.

FRENCH, G. R., ENSIGN, U.8. N. Services in New York Harbor,
pp. 41,42,

FRENCH, H. 0., MASTER CARPENTER, p. 128

FRENCH, DR. W. B, EXECUTIVE AND ACCOUNTING
CLEREK. Office of Assiastant in charge, p.91

FUCA STRAITS. Manuscript of Pacific Coast Pilot finished to
head of, pp. 63, 64.

FUCA (steam-launch). TUse of and reference to, p. 75.

FULDA (steawmer). Grounding of referred to, p. 31.

G.

GAINESVILLE, FLA. Maguetic station at, pp. 54, 57,

GALLAGHER, CAPT. J. B, SUPERINTENDENT STEAM
COLLIERS, PHILADELPHIA AND READING RAILROAD
COMPANY. Acknowledgment of services rendered, p. 44.

GARDINER, UMPQUAH RIVER, OREGON. Reference to a8
outfitting station for reconnaissance party; soundinga below, pp.
67, 68.

GAS-HOUSE WHARF, BROOKLYN. Station on line of geodeaic
leveling, p. 39.

GEDNEY, C. D. Tidsl Division, p. 120

GEDNEY ISLAND, POSSESSION SOUND. Reference to, p. 73.

GEDNEY (steamer). TUse of and reference to, pp. 20, 21, 80, 31.

GENERAL PROGRESS. Reference to summary statements of, pp.
1,2; two maps of referred to, p. 1.

GENERAL STATEMENTS OF PROGRESS, Field work, office
work, discoveries and developments, and special scientific work,
pp. 2-9.

GENERAL INDEX TO THE MAPS, CHARTS, AND ILLUS.
TRATIONS PUBLISHED IN THE ANNUAL REPORTS.
Reference to, p.9. (See Appendix No. 12, 1887, pp. 217-268.

GENERALEXPENSES OF OFFICE. Total of estimates for, p. 16.

GENERAL INSTRUCTIONS FOR HYDROGRAPHIC WORK.
Reference to, p. 13.

GENERAL CHARGE OF PACIFIC COAST WORK. Assign-
ment of Assistant Davidson to, continned, p. 13,

GENERAL LAND OFFICE SYSTEM OF SURVEYS. Connec.
tion of the triapgulation with the second principal meridian of,
p. 82.

GENERAL OFFICE ASSISTANT. Annnal report of, pp. 130-133,

GENERAL GOVERNMENT. Reference to information furnished
by the sub-office, San Francisco, to civil, military, and naval offi-
cers of, p.91.

GEODESIC LEVELING. XLines of, carried from Citronelle, dia.,
to Quitman, Miss., pp. 59, 60.

GEODESY, A BIBLIOGRAPHYOF, AppendixNo. 18, pp.313-612.

GEODETIC AND MAGNETIC DATA SUPPLIED TO COM-
MISSIONERS OF VIRGINIA AND NORTH CAROLINA.
Reference to, p. 113.

GEODETIC OPERATIONS IN STATES. Reference to,p.2.

GEODETIC JUNCTION OF FERNANDINA WITH CEDAR
KEYS included in the estimates, p. 12.

GEODETIC OPERATIONS. Continuation of the triangulation in
eastern Pennsylvania toward the northern boundary of the State,
pp. 42, 43; extension of triangulation and reconnaissance in south-
ern New Jersey toward Delaware River and Bay, pp. 4, 45.

GEODETIC OPERATIONS. Recon o for the i
of the triangulation of the State of Tennessee with the primary
triangulation of the Coast and Geodetic Survey in northern Geor-
gia, pp. 78,79; ext of r i for additional stations
of the triangulation of the State ot Indians, pp. 82, 83; continua-
tion of, in the State of Wiscounsin, preliminary to a triangulation
of the State of Minnesota, p. 85.

GEOGRAPHICAL POSITIONS DETERMINED. Statistics of,
p. 103.

GEQRGETOWN, BROWN COUNTY, OHTO. Reference to,p. 79.

GEORGETOWN AND PORTSMOUTH RAILROAD, OHIO.
General examination of country along, p.79.

GEORGIA. Magunetic observations at stations in, pp. 53, 54; State
of, included in Section V, p. 52.

GERHARD, TEEODORE. Instrument shop, and Office of Weights
and Measures, pp. 128, 138.

GERMAN GOVERNMENT, Reference to invitation from, te
United States, to signify its adhesion to the International Geodetic
Association, p. 10.

GILBERT, J. J., ASSISTANT. Beach measurement and topo-
graphical survey between Shoalwater Bay and Gray’s Harbor,
Wash, Ter, p. 71; special triangulation and topography at Tacoma
and Seatile, Puget Sonnd, pp. 71,72; trianguiation and topograpby
of Roaario Strait and vicinity; triangunlation and topegraphy begun
in Samish and Bellingham Bays, Wash. Ter., p.75.

GIVEN, W.H. Services in New York Harbor, p. 38.

GLASCOCEK, R.C. Property clerk in office, p.128; assignment to
Aceounting Division, p. 139.

GLOUCESTER COUNTY, N. J. Reforences to station Newfield
in, pp. 44, 45.

GLOUCESTER STREET, BRUNSWICK, GA. Magnetic station
on, p. 54 *

GOLDEN GATE, BAN FRANCISCO ENTRANCE. Reference
o, p. B4

GDODE, JOHN B.,Jr.  Clerk in Coast Pilet Division, p. 147.

GOODFELLOW, EDWARD, ASSISTANT. Preparation for pub-
Lication of annnal report and appendices thereto, p. 81; prepa-
ration of Appendix No. 12, gereral index to the progress sketches,
illustrations, etc., reference to, p. 8; Appendix No. 12, as complled
by, p. 217-268.
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GOOSE ISLAND BAR, DELAWARE RIVER. Recommenda-
tion for bydrographic survey of, p.44.

GORE, J. H. A Bibliography of Geodesy, Appendix 16, 1887, pp.
313-512.

GOSNOLD AND FALMOUTH, TOWXNS IN MASSACHUSETTS.
Boundary line in tide-water between, defined, p.24.

GOVERNMENT WHARF, SANDY HOOK. Reference to T. S.
Engiveer's tide-gauge at, p. 41.

GOVERNOR OF MINNESOTA. Reference to request for deter-
mination of geographical positions in the State, p. 85; also to nomina-
tion of Professor Hoag as acting Assistant, p. 85.

GOVERNOR'S ISLAND, NEW YORK HARBOR. Tide-gauge as
established at, p. 37; station on line of geodesic leveling, p. 39.

GOWANTUS BAY, N.Y. Reference to, p. 39.

GRANDE ISLE AND RACCOON POINT. Triangnlation and
topography upon the coast of Louisiana between, p. 60.

GRANDE DU CHIEN BAYOQU, LA. Reference to, p. 80.

GRANDE PASS, HARBOR OF REFUGE ON COAST OF LOUIS-
TANA. Reference to, p. 60.

GRAND JUNCTION, COLO Latitude of, determined, p. 85.

GRAND JUNCTION AND COLORADO SPRINGS, Determina
tion of differenco of longitude between, p. 85.

GRANGER, F. D, ASSISTANT. Reconnaissance for the exten.
.sion to westward of the primary triangnlation near the 39th parsl-
el in Kansas, . 84.

GRASSY-JOHN'S MOUNT. Line of triangulation in Georgisa,
p. 79.

GRAVESEND BAY, N.Y. Reference to, p. 39.

GRAVITY AND LATITUDE DETERMINATIONS AT STA-
TIONS ON THE HAWAITAN ISLAND3 FOR THE HA.
WAITAN GOVERNMENT, pp. 87, 88.

GRAY, EMMET. Tidal observer at Saucelito, p. 66.

GRAY, J.H., AID. Bervices in Long Island and on the west coast
of Florida, pp. 33, 56; topographical survey of the south branch of
Cobscook Bay, p. 21.

GRAY'S HARBOR AND SHOALWATER BAY. Report of hy-
drographic sarveys betweem; also of beach measurement and
topographical surveye between, p. 71.

GRAY'S HARBOR TO CAPE FLATTERY. Reconnaissance of
coagt of Washington Territory from, pp. 72,73.

GRAY’S HARBOR, WASH. TER. Topographical sheot of, inked
and forwarded to the office, p. 71.

GREAT SALT POND, BLOCK ISLAND. Reference to, p. 28.

GREELY (A. W.), LIEDTENANT, U, S. ARMY. Reduction and
discuseion of tidal observations commun icated to, pp. 114,128 120
reference to, as in charge of Lady Fraukliu Bay Polar Expedition
1881-'84, pp. 7, 117.

GREEN, F. R. Miscellaneous Diviaion, p. 153.

GREENE COUNTY, IND. Occupation of station in, p.81.

GTIFFIN, T. D, ENSIGN,TU.S.N. Service of, off the cossts of
Delaware, Maryland, and North Carolina, pp. 52, 153.

GRINNELL LAND. Referonce to observationsat Fort Conger, in,
P 7.

GROVE-LINWQOD. Liue of triangnlation in New Jersey, p. 45.

GROWTH AND DEVELOPMENT OF THE COUNTRY AND
THE GOVERNMENT. Appropriations for objecis related to,
compared with those relating to care and maintenance, p. 1; close
relation of work of Coast and Geodetic Survey to, p. 1.

GUILFORD, CONN. Additional soundings off, p. 3L

GULF COASTS, PORTS, AND RIVERS. 1acluded in Section VITI,
p-59.

GULF-JOHN’S MOUNT. Line of triangulation in Georgia, p. 79.

GULF OF MEXICO. Reference to Guilf Stream current entering,
p. 56.

GULF STREAM EXPLORATIONS. Observations of currents,
1887. References tv; see also Appendix No. 8, 1887; apecial at-
tention given to obaervations of currents of, pp. 7, 54, 55.

GULF STREAM AND JAPAN STREAM. Tewmperature and
carrent observations in, included in estimates, pp. 11, 12.

GUNNISON, COLO. Magnetic observations at, p. 85,

GUNXNISON, COLO.,, AND COLORADO SPRINGS. Determina-
tion of the difference of longitade betoreen, p. 85.

HACKENSACK RAILROAD BRIDGE. Tidal atation at, p. 37.
BAJIKU,ISLAND OF MAUL  Station for observations of latitude
and gravity, p. 88.

XX

HALIBUT BANK, ADMIRALTY BAY, WASH. TER, p. 73

HALPINE N.J.L.T, ENSIGN U.8. N. Services on the coast of
Maine and in New York Harbor and approaches, pp. 21,31,

HALTER, R. E.,, ASSISTANT. BSeries of magnetic observations
with self-registering magnetic apparatus continued at Los An-
geles, Cal., p. 62.

BAMMONTON STATION OF TRIANGULATION IN NEW
JERSEY, p. 4.

HAMPTON ROADS, VA. Reference to, p. 46.

HANDKERCHIEF AND SHOVELFUL SHOALS, MASS. Ob-
servations of currents between, pp. 26, 27.

HANNUM. W. G., LIEUTENAXNT, U. 8, N.
Irland Sound, p. 34.

HANTUS, G. C.,, LIEUTENANT, U.5. N. Reference to tide-gauge
established by, at Elizabethport, N.J., p.42; bench-mark at Bath
Beach. N. Y., p. 38; continuation of the hydrographic resurvey of
New York Bay and Harbo | p. 41, 42; reference to hydrographic
survey of Charleston Harbor in 1886, pp. 53 ; detachment of, from
aurvey referred to, p.42.

HARBOR (AND BAY) OF NEW YORK. Continuation of sur-
veys for the development of the physical hydrography of, pp.
37-40.

HARBOR OF NEW YORE. Tidal profiles of, reference to, and to
survey of, p. 36.

HARBOR BOARD OF BALTIMORE. Reference to, p. 46.

HARBOR COMMISSION OF PHILADELPHIA. Charta fur
nished to, 1. 91; Tacilities extended to Unpited States advisory
Loard of, p.91.

HARBOR AND LAND COMMISSION OF MASSACHUSETTS.
Reference to plan of Boston Harbor transmitted to office by, p. 24,

HARBOR-MASTER OF BOSTON. Reference to facilities afforded
by, p. 27.

HARDING'S BEACH, COAST OF MASSACHUSETTS.
gauge at, p. 25.

HARLEM RIVER. Reference to shore-line resnrve} of, p.40.

HARLEM, HUDSON, AND EAST RIVERS. Tidal esaminations
in, p. 35.

HARRISON, H. W., ENSIGN, T. 8. N, pp. 153, 154,

HARVEY, R. M. Referencs to, p. 116.

HARVIE, MISS S. B,, TYPE.-WRITER, p.oL

HASKELL, E. E. Acknowledgment of service in New York Har-
bor survey, p. 38

HASSLER (steamer). se of, and reference to, p. 66.

HASSON, A. R. Acknowledgment of services in New York Har-
bor survey, p. 38.

BATTERAS (CAPE). Reference to anchorage of steamer Blake
in great depth for current cbservations off, pp. 7, 52.

BAVANA,CUBA,AND REBECCA SHOAL, FLA. Reference to
observations of currents at stativns between, p. 52.

HAVERHILL AND WHEELERSBURG, SCIOTO COUNTY,
OHIO. Examination of river-buttom land between, v.79.

HAVERHILL BASE. Propesed site in Ohio for measurement,
p. 80,

HAWAIIAN ISLANDS. Determination of latitude and gravity
at stations on, for the Hawaiian Government, pp. 87, 88,

HAWAIIAN GOVERNMENT SURVEY. Reference to the Super-
intendent of, p. 87.

HAWAIIAN GOVERNMENT. Reference to request made by
Minister of, p. 87.

HAWAILAN ISLANDS. Reference to gravity determinalions on,
in 1883, p.88.

HAWAII (ISLAND OF). Stations occupied on, p. 88.

HAWLEY, J. M, LIEUTENAXT,, U. 8. N., ASSISTANT. Hy-
drographic survey of the coast of Maine from Machias Bay en-
trance to Quoddy Bead, pp. 21, 22; tewporary charge of Hydro-
graphic Division, y.28; hydrographic examinations in Mooe-a-bec
Reach, additional soundings in Pleasant River, examinations of
Tibbett's Rock and Jackson Ledge, ete., p.22; refereiice to ex-
aminations in Casco Passage and York Narrows, and to hydrog-
raphy of Grand Manan Channel, p. 22; also, to hydrographic ex.
aminations in Edgartown Harbor, pp. 27, 28.

HAYSIOCK, IND. Station of triangulation, p.83.

HEALD, LIEUTENANT, U.S. N. Reference to tide-gauge put up
by, at Starboard Creek, Me, p. 22

HEARST RANCH, COLO. Reference to, p. 63

HEIGHTS FROM SPIRIT LEVELING OF PRECISION BR.
TWEEN MOGLILE AND NEW ORLEANS. Appendix No. 9,
1887. Refersnce to discusaon of.pp. 5.6,

Service in Long

Tide-
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HEIGHTS OF BENCH-MARKS BY SPIRIT LEVELING.
Statistics of, p. 103.

HELL GATE, N. Y. Reference to, p.35.

HELM, JAMES M., LIEUTENANT, U. 8, N., ASSISTANT.
Assigned to charge of work in Sumner Strait, southeast Alaska;
other survey assigned to, pp.75, 76; acknowledgment of services,

P-77.

HEMPSTEAD HARBOR, L.I. Hydrographic resurvey of, p. 34;
resurvey of shore line of, p. 33.

HEXRY, N. G. Pay yeoman, p.55.

HENRYVILLE, CLARK COUNTY, IND. Station of triangula-
tion near, p. 83.

HERGESHOEIMER, E.. ASSISTANT. Chargeof Drawing Division,
referred to, p. 89 ; apnual report of, pp.119-121; reference by, to
loss of service of Mr. Junken by resignation, p. 119.

HERGESHEIMER, JOSEPH, ASSISTANT. Connection of old
with new triangnlation in the vicinity of Absecon Light, p.45;
completion of the triangulation on the west coast of Florida from
Pavilion Key to Cape Sable, p. 56; reference to length west base-
middle base, Cape Sable, a8 determined by triangulation and by
actual measurement, p. 56; strong carrent reported by, along the
west coast of Florida, p. 58.

HETHERINGTON, J. H., ENSIGN, U. 8. N. Service on the coastls
of Maryland, Virginia, and North Carolina, pp. 52, 97, 98.

HIGH BRIDGE, N. Y. Tide-gauge at, p. 35.

HILL, CHARLES B. Clerk in sub-office, San Francisco, pp. 66, 81.

HILL, W.F. Servicein North Carolina, p. 51.

HILO, HAWATIIAN ISLANDS. Astroncmieal station at, p. 88.

HINES, DR. Boundary stone on land of, p. 49.

HITCHCOCK (steamer). TUase of, and reference to, pp. 60, 61.

HOAG, PROF. W. R., ACTING ASSISTANT. Geodetic opera-
tions preliminary to a trinngulation of the State of Minnesota, p.
85.

HODGEKINS, W. C., ASSISTANT. Topographical survey of the
north shore of Long Island Sound between Stonington and Pe-
quonunock, Conn., pp. 29, 30; junction made with topography exe-
cuted by, on north shore of Long Island Sound, p. 31; detailed
topographical resurvey of the north ahore of Long Island Sound
from East Bridgeport, Conn., to the eastward, p. 32; connection
with topngraphy of, on south shore Long Island Sound, p. 33;
service on coast of Louisiana, p. 60.

HOGAN. Station of triangulation in Kentucky, p. 8.

HOGAN-FLAUGHER. Jine of triangulation in Kentucky, p. 81.

HOH RIVER, WASH. TER., pp. 72,73,

HONOLULU. Referefice to observations for latitude and gravity
made at, in 1883, p. 88; station at, occupied for latitude and gravity
in 1887, p. 88. .

HONORABLE (THE) SECRETARY OF STATE. Reference to,
in connection with appropriation for the Interaational Geodetic
Association, p. 10.

HONORABLE (THE) SECRETARY QOF THE TREASURY.
Letter from, transmitting report of Coast and Geodetic Survey to
Congress, lii; Annual Report Coast and Geodelic Survey sub-
mitted to, pp. 1,92

HOOVER, D. N, Printing room, p. 123.

HORN. Station of triangnlation in Alabama, p. 59.

HOSMER, CHARLES, ASSISTANT. Completion of the shore
lineand interior topographical resurvey of the north coast of Long
Island Sound from the Norwalk River to Rye Neck, pp. 33, 4.

HOUSATONTIC RIVER, CONN. Reference to, p. 32.

HOWARD, MAJ. CONWAY R. Commissioner on the part of the
State of Virginia for boundary survey, p. 49.

HUDSON RIVER. The underrnn of, in its relation to New York
Bar. Reference to discussion of (see Appendix No. 15, 1887}, pp.
301-311; has two ontlets for its commerce and but one for its
waters, p. 8.

HUDSON, HARLEM, AND EAST RIVERS. Tidal examinations
in, p. 35.

HIUDSON RIVER. Sabeurrent of sea-water flowing into bed of,
p. 37 ; reference to shore-line resurvey of, p. 40; interstate bound-
aries in vicinity of, referred to, p. 113.

HUGHES, R. M., ENSIGN, U. 8. N. Service off the coasts of
Maryland, Virginia, North Carolins, and Florida, pp. 52, 55, 97.

BUGH McCULLOCH (revenue steamer). Placed at service of
Assistant Boutelle for hydrographiec exsminations in Charleston
Harbeor, p. 53.

HULME, W. 0., ENSIGN, U. 8. N. Services on Long Island Sound

and on west coast of Florida, pp 34, 57.

HUMPHREYS, GENERAL A.A., FORMERLY CHIEF OF EN-

GINEERS. Reference to, pp. 46.

HUNTER'S POINT, EAST RIVER. Tide gange established at,

p. 37.

HUNTER'S POINT AND POLHEMUS DOCK, ALSO WIL-

LETT’S POINT AND COLLEGE POINT, EAST RIVER. Lines
of geodesic leveling connecting, p. 39,

HUNTER'S POINT AND FORT HAMILTON. Main line of

geodesic leveling run between, p. 89.
HUNTINGTON AND NORTHPORT BAYS, LONG ISLAND
SOUND. Hydrography of, p. 34.

HURRICANE OF 1886 ON COAST OF LOUISIANA. Reference

to, p. 60.

HOTCHINSON'S RIVER, p. 34.
HUTTON, N. H.,, ENGINEER OF THE BALTIMORE HARBOR

BOARD. Application made by, for execution of hydrographic
survey in Baltimore Harbor, p. 46. !
HYDROGRAPHIC DIVISION. Reference toannual report of, and
to duties connected with, p. 19; reference to work of, p. 20; an-
nual report of, pp. 148-152; tabular statement of original hydro-
graphic sheets plotted, verified, and inked during the year, pp.
149-151.

HYDROGRAPHIC DRAUGHTSMEN. Names and synopsis of
work of, pp. 20, 148, 149-151.

HYDROGRAPHIC EXAMINATIONS, SURVEYS, AND RE-

SURVEYS. Numberof States and Territories where prosecuted,
p. 2; estimates for, of outside waters and bars soath of Absecon
Light, N. J., p. 12; estimates for, at Cape Lookout and at Beau-
fort Inlet, N. C., p. 12; estimates for, on coast of California, p. 12.

HYDROGRAPHIC EXAMINATIONS. In Charleston Harbor, S.

C., to determine changes that might be due to earthquake, refer-
ence to, pp. 19, 52,53 ; of St. Croix River and in Penobscot River,
Me., pp. 20,21; of coast of Maine from Machias Bay entrance to
Quoddy Head, pp. 21,22; off Chatham and to the sonthward, ree-
ommendsations for, referred to, pp. 28, 27; for the Coast Pilot on the
coasts of Massachusetts, Rhode Island, and New York, p. 27; in
Edgartown Harbor and approaches, pp. 27, 28; of currerts in Long
Island Sound, p. 30; of Long Island Sound from Faulkner’s Island
to Execution Rocks, pp. 30,31 ; for the Atlantic Coast Pilot in Long
Island Sound and on the coast to the eastward, p.33; of Hemp-
stead Harbor, Long Island Sound, p. 34; of the Swash Channel,
New York Bay, and of Baltimore Harbor, pp. 42,47; off New In-
let, N. C-,, p. 52; (special) in Charleston Harbor, pp. 52,53 ; off the
bar of St. Simons Sound, Ga,p 54; on the west coast of Florida,
from Cape Romano to the southward, pp. 56, 57; in-shore and off-
shore on west coast of Florida from Cedar Keys to Chassahow-
itzka River, pp. 58,59 ; on coast of Lonisiana, p. 61; on coast of
California, at Noonday Rock and near Lompoc Landing, p. 64; in
Suisunand San Pablo Bays, Karquinces Strait and vicinity, p. 66; of
the Umpquah River, Oregon, and its approaches, pp. 67, 68; in Till-
amook Bay, off coast of Oregon, in that vicinity, aud in Shoalwater
Bay, Wash. Ter., pp. 69, 70; of Columbia River, from Columbia
City to the head of Bachelor’s Islarnd, pp. 70,7i; In Admiralty
Inlet, Port Townsend, Possession Bay, and Port Suean, p. 73; of
Clarence and Samner Straits and vicinity, southeastern Alasks,
pp- 75-18.

HYDROGRAPHIC INSPECTOR, COAST AND GEODETIC

SURVEY. Anpnual reportof (Appendix No. 5}, pp. 143-157; refer-
ences to, p. 1, 19; recommendation made by, for monthly issue
of notices to mariners, p. 5; reference to, as member of a board to
formulate a schedule of topics for descriptive reports, p. 8; refer-
ence to, in connection with the estimates, p. 10; assignment of -
Lieut. Commander W, H. Brownson, U, 8. N., to duty as, p.19;
reference to assignment of Lientenant Hawley to duty in office uf,
p.28; reference to special service of Lieutenant Peters under the
direction of, p. 83; reference to special instrustions given by, to
Lieutenant Perkins, p. 35; acknowledgment of efforts to have
new lanuch completed at an esrly date, p. 38.

HYDROGRAPHIC OFFICE, NAVY DEPARTMENT, Refer-

ence to report made by, of uncharted ledge in New York Harbor,
p. 38.

HYDROGRAPHIC SHEETS SHOWING RESILTS OF SEA-

SON'S WORK IN ALASKA, Listof, p.70.
HYDROGRAPHIC SHEETS REGISTERED IN THE AR-
CHIVES. Tabalar statement of, pp. 135, 136.
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BYDROGRAPHIC SURVEYS EXECUTED DURING THE FIS.
CAL YEAR, p. 2.

HYDROGRAPHY. Atlantic coasl, general statement of progress
in, pp. 2-4: Pacific coast, general statement of progress in, p.4;
and hydrographic records, statistics of, p. 104; statistica of, 1883-
'87, p. 148,

IARDELLA, C. T., ASSISTANT. Resurvey of the shore line of
Hempstead Harbor, Long Island, and of south shores of Loug
Island Seand, from Setauket Harbor {0 Eaton’s Neck, p. 33; serv-
ices on the coast of Louisiana, p. 60.

1CE IN DELAWARE RIVER AND BAY. Observations of for-
mation and movement of, p. 44; estimate {or vbservations of, p.12.

ILLINOIS. State of, included in Section XIV, p. 79.

ILLINOIS (steamer). Grounding of, referred to, p. 42.

IMMEDIATE SUPERVISION OF STATE SURVEYS. Assigu-
wment of, to Assistant C. O. Boutelle, p. 86.

IMPORTANT DATA FURNISHED TO STATE COMMISSION-
ERS. Reference to, p. 113.

IMPROVEMENTS MADE IN CHANNELS OF BOSTON HAR-
BOR. Reference to plan showing, p. 24.

INDEX (GENERAL) TO SKETCHES AND TLLUSTRATIONS
PUBLISHED IN THE ANNUAL REPORTS. Reference to
(see Appendix No. 12. 1887), p. 9.

INDEX MAPS APPENDED TO THIS REPORT. References to,
pp. 1, 114; usefulness of, p. 114

INDEX MAPS AND [LLUSTRATED CHART CATALOGUE.
References to, pp. 114, 115.

INDIANA. State of, included in Section XIV, p.79; reconnais-
sance for connection of trizngulation in, with triangulation inOhie
and Kentucky, pp. 80, 81; occupation of stations ip, for extending to
the eastward the transcontinental triangulation near the 39th par-
allel in, p. B1; reference to geodetic operatious in, p. 82; reference
to advanceof transcontinental triangulation ip, p. 80; estensjon of
reconnaissance for additional stations of the triangulation of, p. 82.

INDIAN NAME OF MILFORD, CONN. Reference to, p. 32.

INDIAN NAMES (TILLAMOOK LANGUAGE) CORRESPOND.
ING TO COMMON NAMES. Reference to, p. 69.

INDIAN PONIES. Use of, as pack-animals op Oregon coast, pp.
72, 73.

INDIAN SQUAWS (Klootchren). Refcrence te, pp. 72,73.

INDIANS. Outfit and supplies of recounaissance party on the
Oregon coast transported by, p. 73; reference to trails on the
Oregon coast abandoned by, p. 69.

INDIAN POINT AND CHARLES ISLAND, CONN. Reference
to breakwater constructed by the Government betwecn, p. 32.

INFORM ATION FURNISHED TO DEPARTMENTS OF THE
GOVERNMENT, ETC. Tabular statement of (Appendix No. 3),
Ppp. 103-111

INITIAL POINTS MARKING ANGLES AND INTERSEC-
TIONS OF TOWN BOUNDARY LINES IN 1TIDE-WATER.
Geographical pesitiona of, determined, p. 24.

INNER AND OUTER CHICAN. Astronomical stationsin Alaska,
P. 6.

INSHORE HYDROGRAPHIC SURVEYS ON THE NORTH
COAST OF LONG ISLAND, pp. 34, 35.

INSPECTOR OF FOURTH LIGHT-HOUSE DISTRICT. Charts
furnished to, p. 91. .

INSTRUCTIONS AND MEMORANDA FOR DESCRIPTIVE
REPORTSTO ACCOMPANY ORIGINAL SHEETS (Appendix
No. 11). References to, pp. 8, 9.

INSTRUMENT DIVISION. Explanation of estimates forincrease
of pay of chief of, p. 11; in charge of Assistant Andrew Braid, p.
90; references to, pp. 80, 114; anunal re ort of, pp. 126-128.

INTERCOLONIAL BOUNDARIES. Referencve tooneof the oldest
of the, p. 113.

INTERIOR STATES. General statement of progreas of field-work
in, p. 4.

INTERNATIONAL GEODETIC ASSOCIATION. Explanation of
estimate for delegate to, p. 10; the United States to become 8 mem-
ber of, p. 10; contribution to expenses of, estimated for, p. 13.

INTERNATIONAL POLAR EXPEDITION TO LADY FRANK.
LIN BAY. Reference to abstract of resolts of astronomical and
magnetic observationsof, pp. 7, 117; reference to report of, and also
1o redunetion of tidal nbasrvations made by, pp. 114,117

INTERNATIONAL FOLAR STATION AT FORT CONGER, p.7.
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INTERNATIONAL POLAR RESEARCH. Astroncmical and
noagnetic data forming part of, p. 117,

INTERSTATE BOUNDARY LINE, VIRGINIA AND NORTH
CAROLINA. References to, pp. 49, 114.

INVESTIGATION TO ASCERTAIN MODE OF FORMATION
OF SHOALS AT ENTRANCE TO VINEYARD SOUND. Ref
erence to, pp. 6, 26.

IOWA. State of, included in Section XV, p. 84.

ISLE DERNIERE, COAST OF LOUISIANA. Reference to, p. 6L

J.

JAMES RIVER GRANITE. Use of, for meridian stones, p. 46.

JAMES RIVER. Reference to report on oyster-beds of, in Ap-
pendix No. 11, 1881, p. 50.

JESUP, WAYNE COUNTY, GA. Magnetic station at, p. 54.

JOCELYN AND PINE STATIONS OF PRIMARY TRIANGU-
LATION. Efforts to connect triangulution of New Jersey will,
p- 44.

JOHN'S MOUNT-GRASSY. Lineof triangulation in Georgis, p. 79.

JOAN'S MOUNT--GULF. Line of triangnlation in Georgia, p. 79.

JOHNSTON, MARBURY, ENSIGN, U.S,N. Duty on Long Isl-
and Sound, p. 34.

JONES. H. P.,, ENSIGN, U. 8. N. Services in New York Harbor
and on the coast of Florida, pp. 42, 57.

JOXNES, G. R.,, RECORDER ON STEAMER BACHE, p. 57.

JUAB BASE, UTAH. Reterence to substitution of another site
for, p.43.

JUNE, 1887. Report for fiscal year ending with, p.1.

JUNGEN, C. W,, ENSIGN,U.§. N, p.153.

JUNKEN, CHARLES Drawing Division. Reference e resigna-
tion of, p. 119.

K.

KADIAK, ALASKA. Continuation of tidal observations at, in-
cluded in the estimates, p.13.

KADIAK ISLAND. ALASKA. Selfregistering tide-gauge at St.
Paaul’s, on, p 78

KAHATCHEE, STATION OF TRIANGULATION 1IN ALA-
BAMA, p.59.

KAHUKU, OAHU, HAWAIIAN ISLANDS, Station for obser-
vations of latitade, p. 88.

KAILUA ON HAWAIL Latitude station, p. 88.

KALAR, HAWAILLAN ISLANDS. Latitude station, p.88.

KANSAS. Staie of, included in Section XV, p. 84,

KANSAS CITY, MO. Reference to, p.84.

KANSAS. Reconnaissaunce for extension to westward of the pri
mary triangulation near the 38th parallel in, p. 8.

KARQUINES STRAITS, CAL. Hydrographic survey in,p. 66.

KATER POUND, THE STANDARD TROY POUND OF TUE
U.S.MINT. Reference to, as a basis of comparison, p. &7.

KATUAI HAWAITAN ISLANDS. Latitude stations on, p. 88.

KEARNEY, 8. A. Instrument shop, p. 128.

KELLUGG, STATION OF TRIANGULATION IN NEW JER-
SEY, p.45.

EENT, G. E. Services in New York Harbor survey, p. 38.

KENTUCKY. Stato of, forming part of Section XIII, p. 78.

KENTUCKY AND OHIO. Transcoutincatal triangulation mear
the 39th paral el extended to the westward in, pp. 78, 79.

KENTUCKY, OHIO, AND INDIANA. Reconnaissance for the
conpection of the triangulations in. pp. 80, 8.

KENTUCKY SIDE OF OH10 RIVER. Reference to formation
of country, etc., p. 8.

KEYPORT, N, J. Connectionof topographical survey« at, p. 40,41
termination of topographical survey of Assistant R. M, Bache in
1886, p. 41.

KEYSER, L. P. Electrotyping Division, p.123,

KEY WEST, FLA. Magnetic station of 1879 at, resccapied, . 54;
arrival of steamer Blake at, p. 54,

KEY WEST AND CAPE SABLE. Note as to currents between,
Pp. 56.

KILL VAN EULL. Topographical resurvey of shore.line of, p.
32; line of geodesic leveling continued up the, p.40.

KING'S BRIDGE, HUDSON RIVER. Referince to, p. 33,

KINGSTON TOWNSHIP, MASS. Triangulation extended over,
p-H.

KLOOTCHMEN (Indian aquaws). Outfit of 1econnaissance party
on Oregon coast transported by, pp. 72, 73.
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KNIGHT, H.M. Engraving Division, p. 122,

ENIGHT, H.T. Engraving Division, p. 122

ENOTT'S ISLAND, VA. Roundary-line stone on, p.49.
EQOHALA,ISLAND OF HAWAIIL p.8s.

KOLOA, ON ISLAND OF KAUAL Latitnde station at, p.88.
EKOOS BAY, CREGON. Refereucse to, p. 67.

KOO8 COUNTY, OREGON. Reference to, p-67.
KUMMELL, C. H. Cowputing Division, p. 118,

L.

LADY FRANKLIN BAY. Ahstract of results of astronomical
and magnetic observations made by the International Polar Expe-
dition to (see Appendix No. 10, 1887}, pp. 207-210 ; references to,
and toresults of, pp. 7, 117,

LAFAYETTE PARK OBSERVATORY, SAN FRANCISCO.
Turned over to Assistant Smith, p. 64

LAFAYETTE PARK STATION. Observations for time at, p. 66.

LAFAYETTE PARK AND WASHINGTON SQUARE STA-
TION. Difference of longitnde between, determined, p. 67.

LAFOURCHE BAYOU, LA. Reference to, p. 60.

LAHAINA, ISLAND OF MAUI Latitude and gravity deter-
miped at, in 1819 and 1883, p. 87.

LAKE CHAMPLAIN. Fluctuations in the level of, and average
height of the surfice above the sea, reference to discuasion of,
pp.6,7; see Appendix No. 7, 1887, pp. 165-172; greatest depth of,

stated, p. 7.

LAKE CHIEN CONNECTED WITH TIMBALLIER BAY,
LA, p.60.

LAKE FELICITY CONNECTED WITHE TIMBALLIER BAY,
LA., p. 60.

LAXE SURVEY.
referred to, p. 83.

LAKE-SURVEY PLATES. Electrotype copies made of, p. 122.

LAND PARTIES OF THE SURVEY ON THE PACIFIC
COAST. Assigument of Assistant George Davidson to the gen-
eral charge of the operations of, p. 63.

LARCHMONT AND MAMA RONECK, LONG ISLAND SB0OUND.
Hydrographic examinations of, p. 30.

LATIMER'S REE¥. XNew light-house on, determined in position,
p. 2.

LATITUDE OF CAPE FOULWEATHER LIGHT. Reference
to determination of, in 1883, p. 69,

LATITUDE. Observations for,at stations in Colorado and Utab,
p. 85

LATITUDE AND GRAVITY. Determinations of, at stations on
the Hawaiian Islands for the Hawaiian Government, pp. 87, 88,

LATITUDE STATIONS. Statistics of, p. 103.

LAUREL. Station of triangulation in Alabama, p.59.

TLAUXMAN M. Instrument shop,p.128.

LAWN, MISS KATE. Clerical services, office of the Assistant in
charge, pp. 81, 116.

LAWRENCE POINT, LONG ISLAND SOUND. Hydrographic
examinations off, p. 30.

LAWRENCE POINT AND MIDDLE GROUND, NEW YORK
HARBOR. TUncharted ledge found between, p. 36.

LAWSON,J.S8., ASSISTANT. Reference to suggestions made by,
for deacriptive reports, p. 9; resurvey of San Pablo Bay, p. 65.

LAWVER,DR.W. P., ASSAYER OF UNITED STATES MINT.
Reference to, p- 87.

LEBANON AXD DELAFIELD, STATIONS OF LAXE SUR-
VEY IN WISCONSIN. Reference to, p.87.

LEDGE DEVELOPED IN THE RESURVEY OF THE EAST
RIVER. (Notices to Mariners, No. 82),p. 36.

LEDGES DEVELOPED IN THE RESURVEY OF LONG
ISLAND SOUND. (Notices to Mariners, No. 80), pp. 5, 31.

LEEDS POINT TO ABSECON LIGHT. Line of triwgulaﬁt.m
in New Jersey, p. 45.

LEHIGH UNIVERSITY, PENNSYLVANTA. Reference to, p.42.

LEIPER, E. F., ENSIGN, U. 8. N. Services in New York Har-
bor, p. 42

L'ENFANT, MAJ. P. C. Fac-simile of original plan of the city of
Washington by, references to, pp. 89, 113.

LENGTH OF GENERAL COAST IN STATUTE MILES.
Statistics of, p. 103,

LENGTH OF SHORE LINE IN STATUTE MILES. Statistics
of, p. 103.

Connection of triangulation in Wisconsin with,
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LENGTH OF ROADS IN STATUTE MILES. Statistics of, p. 103,

LEONARD. Station of triangulation in Indiana, p. 82.

LEONARD, 8. H, ASSISTANT ENGINEER, U.S. N. Service on
steamer Bache, p. 57.

LEVEL ISLAND, ALASKA, p.76.

LEWIS, D. 0., PASSED ASSISTANT SURGEON, U. S. N.
Attached to party on steamer Hassler, p. 668,

LIBRARY AXD ARCHIVES. Annual report of, pp. 133-136;
references to, pp. 990, 115.

LIBBY ISLAND AND QUODDY HEAD. Harbors on coast of
Maine between, included iu hydrographic survey, p. 22; outside
hydrograpby between, referred Lo, p. 22,

LIEUTENANTS AND OTHER OFFICERS, U. 8. N, ON COAST
AND GEODETIC SURVEY DUTY. List of, pp. 153, 154.

LIEUTENAXT-COMMAXDERS, U. 8. N.,, ON COAST AND
GEODETIC SURVEY DUZEY. List of, pp. 153, 15¢.

LIGBT-HOUSE BOARD. Acknowledgment of information fur.
nished by, p. 5.

LI1IGHT-HOUSE (NEW) ON LATIMER'S REEF.
position, p. 29.

LIGHT-HOUSE (OLD) AT CAPE HENRY, VA. Magnetic
station near, p. 48.

LIGHT-HOUSE, ST. SIMON'S SOUND, GA. Foundation of, a
point of the old triangulation, p. 54.

LIGHT-SHIP ON RATTLESNAKE SHOALS OFF CHARLES.
TON HARBOR. Effect of eartbquake on, p. 53,

1LIGHT-HOUSE STEAMER, COAST OF CALIFORNIA. Ase.
sistance given to, in locating buoysin the Boneta Channel, p. 64.

LIMITS OF SEVERAL CLASSES OF CHARTS SHOWN IN
INDEX MAPS, p. 1

LINDENKOHL, A. Drawing Division, pp. 119, 320, 121,

LINDENKOHL, H. Drawing Division, pp. 119, 126, 121.

LINE MOUNTAIN AND MONTOUR. Stations of iriangulation
in Pennsylvania, p. 43.

LINES UF GEODESIC LEVELING CARRIED FROM CIT-
RONELLE, ALA., TO QUITMAN, MISS,, pp. 59, 60.

LINTON, IND. Reference to, p.81.

LINWOOD—GROVE. Line of triangulation in New Jersey, p. 45.

LIST OF NOTiCES TO MARINERS ISSUED DURING THE
FISCAL YEAR, p. 5. .

LITTLE MACHIAS BAY AND TO THE EASTWARD. Hy-
drography of, p.22

LITTLE RIVER, ME. Hydrographic survey to the eastward of,
P22, -

LITTLE NECK BAY, N. Y. Tidal examinations in, pp. 35, 36.

LITTLE EGG HARBOR, N. J. Geographical pesition of new
light.-house at, determined, p. 45.

IITTLE CAILLOU BAYOU, COAST OF LOUISIANA, p. 60,

LIVELY (steam.launch). Use of, and reference to sale of, p. 146.

LOMPOC LANDING, CAL. Examination of dangers near, p. 64,

LONE FIR. Station in Washington TPerritory, p. 73.

LONG ISLAND SOUND TO THE OCEAN. Effect of net dis-
charge through, referred to, p. 36.

LONG ISLAND SOUND. Reference to project for new series of
charts of. p. 23; reference to completion of nnfinished topog-
raphy on or near norch coast of, p. 29; triangulation at easvern end
of, p. 29; topographical resurvey of the north shore of, between
Stonin; ton and Pequonnock, Conn., p. 2¢; hydrographic resurvey
of, from Falkner’s Isiand to Execution Rocks, p. 30; topographic
Tesurveys on or near the north shore of to complete resurvey
before made, p. 31; hydrographic examinations and observations
of currents in, p. 30; detailed topographical resurvey of, from
East Bridgeport, Conn., to the eastward, p.32; and on the coast
to the eastward, hydrographic examinations in, for the Coast Pilot,
p. 33; resurvey of south shores of, from Setauket Harbor to Eaton's
Neck, p.33; completion of the shore line and interior topograph-
ical resurvey-of the north coast of, from Norwalk River to Rye
Neck, p. 33; continuation of the iushore hydrography of, be:we n
Sheffield Island Light and Execution Rocks, p.34: resurvey of,
inshore work on porth coast of Long Island, p. 34.

LONG ISLAND SOUND AND OCEAN TIDES. Reference to the
several tidal levels preduced by, p. 37

LONG ISLAXD SOUND HYDROGRAPHIC PARTIES.
ence to, and to early beginnings of work by, p. 143.

LONGITUDE DETEEMINATIONS AT SAN FRANCISCO,
SALT LAKECITY, AND PORTLAND, OREGON, pp, 66, 67,71

Determined in

Refer.
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LONGITUDE AND MAGNETIC ELEMENTS AT PORTLAND,
OREGON, p.71.

LONGITUDES OF STATIONS IN COLORADO AND UTAH.
Determination of ; also observations for latitude and the magnetic
elements, p. 83,

LONGITUDE STATIONS, TELEGRAPHIC. Statistics of, p. 103.

LONG, W. M., JANITOR, p.133.

LOOGOOTER, IND. Reference to, p. 8l

LOS ANGELES, CAL. Series of magnetic observations with self-
registering magnetic apparatus continued at, p.62.

LOS ANGELES BASE LINE. Topography of, traced, p. 64.

LOUISIANA. State of, forming part of Section VIII; triangula-
tion and topography upon coast of, between Grande Isle and Rac-
coon Poiny, pp. 60, 61; reference to hydrogiaphic surveys on outer
coast of, p.61.

LOWER BAY OF NEW YORK. Tidaistation in, p. 38; resurvey
of shore line of, p. 40,

M.

MACHTAS, ME. Topographical survey in the vicinity of, p. 20,

MACHIAS BAY ENTRANCE ANDQUODDY HEAD. Hydro-
graphie survey of coast of Maine between, pp. 21, 22.

MAEDEL, E. A. Formerly in engraving division. Reference to,
p. 124,

MAGNETIC OBSERVATIONS AT INTERNATIONAL POLAR
STATION, FORT CONGER. Referencs to the reduction of (see
alse Appendix No. 10), pp.7, 117.

MAGNETIC OBSERVATIONS ON THE ATLANTIC, GULF,
AND PACIFIC COASTS. Estimates for, p. 13.

MAGNETIC STATI{ON AT LOS ANGELES. Estimates for re-
moval and re-establishment of, p.13.

MAGNETIC DECLINATION, DIP, AND INTENSITY. Aaxnnual
determination of, at station on Capitel Hill, Washington, D.C.;
need of selection of a new station, p.47.

MAGNETIC OBSERVATIONS AT STATIONS IN VIRGINIA,
Pp. 48, 49; at Charlottesviile, Va., p. 48; at stations in North Caro-
lina, pp.49, 51; at stations in Georgis, pp.53, 54; at stations in
Florida, p. 54; series of, continued with selfregistering magnetic
apparatus at Los Angeles, Cal.| p.62; at stations in Oregon, refer-
ence to, p.63; at stations on the Columbia River, p. 70.

MAGNETIC ELEMENTS, Determination of, at Portland, Oregon,
p. 7L

MAGNETIC OBSERVATIONS AT ST. LOUIS, MO, p.84,

MAGNETIC ELEMENTS. Determination of, at stations in Utah
and Colorado, p. 85.

MAGNETIC WORK. Statistics of, p. 103,

MAGNETIC AND OTHER DATA SUPPLIED TO THE STATE
COMMISSIONERS OF VIRGINIA AND NORTH CAROLINA,
p. 113

MAGNETIC DECLINATION. Sixth edition of paper ontheseca-
Iar variation of, referred to, p. 117.

MAGNETIC RECORDS. Number of, received in the archives, p.
104,

MAHON, CHARLES. Drawing Division, pp. 119, 120,121

MAIN, H,, PASSED ASSISTANT ENGINEER, U.S.N.,,p. 153

MAINE, STATE OF. Included in Section 1, p. 20.

MAINE ANXD MASSACHUSETTS. Hydrographic examinations
on the coasts of, p. 22.

MAINE. As:istant Hosmer aassigned to topographical inepection
duty on the coast of, p. 3¢; reference to hydrography on the coast
of, p. 134.

MAMARONECK, LONG ISLAND SOUND. Hydregraphic ex-
aminations at, p. 30

MANATEE RIVER,FLA. Schooner Quick laid up in, p. 56.

MANCMET AND MONK'S HILL, MABS. {0ld stations of the tri-
angulation), Recovery and occupation of, p, 24

MANUSCRIPT OF NEW EDITION OF PACIFIC COAST
PILOT. Reference to, p.20.

MAPES, MISS L. A. Miscellaneous Division, p. 133.

MAPS AND CHARTS, PROGRESS SKETCHES AND ILLUS-
TIONB. General index to (appendix XIT, this volume), p.217;
reference to, p. 9; statistics of, p. 104.

MARE ISLARD, CAL. Reference to, p. 65.

MARE ISLAND STRAITS AND NAVY.YARD. California in-
oluded in topographical resurvey, p. 65.

XX

MARINDIN, H. L., ASSISTANT. Cortinuation of surveys for the
development of the physical hydrography of New York Bay and
Harbor, pp. 36-38; connection of tidal stativns by lines of geodesic
leveling, reference to approved scheme for, p. 30; acknowledg-
ment of facilities afforded by Professor Ricketts of Columbia Col-
lege, p.37; on dnty with the U.8. Advisory Commission for the
portof Philadelphia, p. 48; attached to division of physicalbydrog-
raphy in the office, p. 43; investigation of currents ou Sandy Hook
Bar, p. 38; expression of indebtedness to the Hydrographic In.
spector, p. 38; acknowledgment of services rendered by members
of his party, p.38; pbysical bydrography of New York Bay, pp.
37-40: physical hydrography, observations of currents in Dela-
ware River and Bay, p.43; anthorized to assist the T.S. Advisory
Commission for the port of Philadelphia, p. 43.

MARION TOWNSHIP,MASS. Western boundary line of, deter-
wined. p. 25. .

MARITIME EXCHANGE, PHILADELPHIA. Charts and in-
formation furnished to, p. 81.

MARR, R. A.,, SUBASSISTANT. Reconnaissance and triangula-
tior in the vicinity of Cape Charles, Va., pp. 48,4Y; temporary
charge of magnetic observatory at Los Angeles, Cal., p. 62; charge
of longitude station at Ogden, Utab, p. 85; temporarily attached
to the Computing Division, p. 119.

MARROWSTONE POINT AND ADMIRALTY HEAD. Heavy
tide-rips between, p. 73.

MARSH,C.C.,ENSIGN, U.8.N. Services in resurvey of Suisun
Bay and in Alaska, pp. 66,77, 78.

MARTHA'S VINEYARD. Resurvey of Cotamy Beach on, p. 27.

MARTIN, ARTEMAS. In chaige of archives and library, refer-
ence to annual report of, p.90; annual report of, pp. 133-136.

MARYLAND. State of, included in Section ILI, p. 46.

MASONBORO INLET,N.C. Soundings in, p.51.

MASSACHUSETTS, State of, included in Section 1, p.20; co-op-
eration with the commission for the topographical survey of the
State of, p. 23 ; reference to arrangement for payment of subsist-
ence of officers of the survey detailed for duty thervin, p.23; pre-
liminary determination of the boundary lines in tide-water of cities
and towns in, bordering on the sea, pp. 23, 24 ; triangulation in aid
of the topographical survey of (be State of. pp. 24, 25,

MASSACHUSETTS, RHODE ISLAND, AXD NEW YORK. Hy.
drographic examinations for the Coast Pilot ou the coasts of, p.
27; reference to application of Board of Harbor and Land Com-
missioners of, for a copy of Assistant Whiting's report on Cotam,
Beach, p. 27; topographical survey of, Assistant Bradford as.
signed to aid in, p. 23.

MASSACHUSETTS AND NEW HAMPSHIRE AND MASSA.
CHUSETTS AND RHODE ISLAND. Reference to information
furnished to boundary-line commissioners of, pp. 113,114,

MATCHLESS (schooner). Reference to, p. 155.

MATINICOCK POINT, LONG ISLAND SOUNXND. Refereuce to
current station at, p.30.

MATUI, HAWATILAN ISLAXDS. Station on, occupied for deter-
minations of latituts and gravity, p. 88.

MATUPIN, W.C. Compuiing Division, p. 118,

MAXWELL, W.J.,ENSIGN, U. 8.N. Hydrographic examinatious
for the Coast Pilot, on the coasts of Massachusetts, Khode Island,
and New York, p.27.

MAYO, H. T., LIEUTENANT, U. 8. N. Services ou the coast of
‘Washington, Territory, p.74.

McARTHUR (steamer). Use of, and reference to, p. 70.

McCONXNELL, G. W., LIEUTENANT, U. 8. R. M. Acknowledg-
ment of courtesies rendered to Assistant Boutelle, p. 53.

McCORKLE, S. C., ASSISTAXT. Physical hydrogrsphy ; obser-
vations of the formation aud movement of ice in Delaware River
and Bay, p. 44; facilities extended by, to the Advisory Board of
the Harbor Commission of Philadelphia, p.81; charge of aub-office
in Philadelphia continued with, p. 8L

McCORMICK OBSERVATORY, VA, Permanentmarkingof astro-
nomical and magnetic station at, p. 48,

MCCULLOCH (revenus steamer). Acknowledgment to officers of,
p.53.

McDONALD, J. D,, ENSIGN, U.8.N. Services in the resurvey of
Saisun Bay and in Alaska surveys, pp. 66, 78.

McGRATH, J. E. SUBASSISTANT. Zeros of tide-gauges: New
York Harbor resurveys connected by geodesic leveling, p. 39; serv-
joes in party of Assistant Weir, p.30; temporarily attached to the
Computing Division, p. 118,
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McHENRY, JOHN, DRAUGHTSMAN, p.77.

McMAHON, W. J,, PLATE PRINTER. Reference to death of, p.
123.

MEASUREMENT OF EARTH. Explanation of estimates for con-
tribution of Government to the International Geodetic Associa-
tion organized for, p. 10.

MENEFEE D. T, ENSIGN, U.S. N. Bervices in resurvey of Suisnn
Bay and in Alaska surveys, pp. 66, 77.

MERRIMAN, PROF. MANSFIELD, ACTING ASSISTANT. Re-
lieved by Assistant William Eimbeck from the charge of geodetic
operations in Penosylvania, p. 42.

METEQROLOGICAL WORK. Records of, received in archives,
p. 134

METHODIST CHURCH, WELDON, N. C. Magnetic station in
grounds of, reoccupied, p. 51

MIDDLE BASE -WEST BASE. Line selected to test triangula-
tion on west coast of Florida, p. 56.

MIDDLEGROUND AND LAWRENCE POINT. Unchartedledge
found between, p. 36.

MILES OF DEEP-SEA SOUNDINGS RUN. Statistica of, p. 104

MILES, W. P. BService in magpetic observatory at Los Angeles,
Cal., p. 62.

MILFORD TOWNSHIP, CONN. Marble quarry in, p. 32.

MILITARY ROAD, D, C. Reference to, p. 47.

MILLEDGEVILLE, GA. Re-oceupation of magnetic station in old
capitol grounds, p. 54.

MINERAL SPRINGS, OHIO. Station of triangulation near, p. 79.

MINERVA-—~ASH RIDGE. Line of transcontinental triamgula-
tion, p. 79.

MINNESOTA, STATE OF, Reference to the beginning of the
survey in, p. 85

MINNESOTA. (ieodeticoperations preliminary to a iriangulation
of the State of, p. &.

MINNESOTA, STATE OF. Included in Section XV, p. 84,
MINNESOTA. GOVERNOR OF. Reference to reguest from, for
the determination of geographigal positions in the State, p. 85.
MINNESOTA JUNCTION. Station of trisngulation in Wiscon-

sin, p. 88,

MINT OF THE UNITED STATES AT PHILADELPHIA.
Veritication of standards at, p. 87; reference to large standard
balance of, to standard ponnd of, and to comparisons with, of Star
Troy Pound, Weights and Measures Office, p. 87.

MINT OF THE UNITED STATES. Reference to request from
the Director of, p. 87.

MISCELLANEOUS DIVISION. Reference to work of, p. 90; an-
pual report of M, W. Wines, in charge of, pp. 130-133.

MISSISSIPPTI RIVER COMMISSION. Results of levelings made
by, reference to, p. 8.

MISSISSIPPI, STATE OF. Included in Section VIII, p. 59.

MISSISSIPPI RIVER. Secondary iriangulation of, near St. An-
thony's Falls, p. 85.

MISSOURI, STATE OF. Included in Section XV, p 84.

MITCHELL, HENRY. ASSISTANT. Reference to paperin Ap-
pendix No. 15, p. 8; also to discovery of resultant or net discharge
through New York Harbor, from Long Issland Sound to the ocean,
p.8; member of board to prepure schedule of topics for descriptive
reports, p. 8; assignment Assistants E, Ellicott and Gershom Brad-
tord to duty with, pp. 21, 25; conference of Assistant Weir with, in
regard to work between Nausett snd Movomey, p. 25; physical hy-
drography, wovements of the sands at the entranee to Vineyard
Seund, p. 26; notes on pbysical snrveys in progress, and recom-
mendations made by, p. 26; vote as to changes in Monomey, p. 26;
physica! hydrography, the circulation of the seathrough New York
Haibor, ete., refercnce to report on, in Appendix 13, 1886, pp. 36,
37 : recommendations and suggestions for fature work in New
York Harbor and approaches referred to, pp. 36, 87; reference to
suggestion in regard to obaervations of enrrents towards the capes
of the Delaware, p. 43; the underrun of the Hudson River, its
relation (o New York Bar, ete. (Appendix No. 15, 1887), pp. 301-311.

MITCHELL, IND. Reference to, p. 81.

MOBILE, ALA., AND NEW ORLEANS, LA. Heights from
spirit-leveling of precision between, reference to pp. 5,6 (see also
Appendix Nu. 9, this volume).

MOBILE AND BILOXI. Reoference o talle of heights of perma-
nent bench-marks between, Above the average level of the Gulf,
p. 6

MOBILE POINT, ALA. Proposed ext
9.

of obligue are to, p.
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MOFPITT, J. K. Recorder, p. 68.

MOLDENKE, R. G. G. Service in party of physical hydrography,
New York Harbor, p. 88

MOLKOW, E. Drawing Division, p. 119.

MONA ISLAND PASSAGE. WEST INDIES. Referencerto, p.55.

MONEY ISLAND, L. I. SOUND. Tide-gauge at, p. 30.

MONEY POINT. Station of triangnlation in North Carolina, p. 51.

MONK’S HILL AND MANOMET. Yoints of triangulation in
Massachusetts, recovery and occupation of, p. 24.

MONOMOY AND ITS SHOALS. Reference to the study of phys-
ical changes in, 26, 27.

AMONOMOY PENINSULA. Reference to current flowing south
along, p. 6.

MONOMOY SHOALS AND ENTRANCE TO VINEYARD
SOUND. Estimates for physical survey of, p. 12.

MONOMOY TO BLOCK ISLANI). Refercnce to coast charts ex-
tending from, and arranged to form a map of the territorial limits
of towns in the State of Massachusetts, p. 24.

MONOMOY AND NAUSETT. Resurvey of the shore line of Cape
Cod Peninsula between, pp. 25, 26.

MONOMOY POINT LIGHT. RKefcrence to, p.25.

MONOMOY TOWARDS CHATHAM. Special hydrographic ex-
aminations on Massachusetts coast from, pp. 26, 27.

MONOMOY POINT. Reference to great changes in, p.27.

MONTOUR STATION, PA., p.43.

MONUMENT, MASS. Hydrographic examinations at, for the Coast
Pilot, p.27.

MONUMENT—BAY VIEW. Line taken as base for {riangnlation
in Baltimore and vicinity, p. 46.

MOORE, F. In charge of plate printing, Coast and Geodetie SBurvey
Offioe, p. 123.

MOOS-A-BEC REACH, ME. Exzamination of Jedge in, p.22.

MOOSE COVE TO QUODDY HEAD. Topographical survey of
the coast of Maine from, p. 22.

MORSE, FREMONT, SUBASSISTANT. Attached to party of
Asgistant Davidson, p. 64; services in topographical survey of
Suisun Bay, p. 64; reference to determination of latitude of Cape
Fonlweather Light, Oregon, p.69; services in the party of Asaist.
aut Pratt on the coast of Washington, pp. 72, 73.

MOSELEY, N. 8,, ENSIGN, U.8 N. Services on the Pacific coast,
p. 70,

MOSER,J. F., LIEUTENANT, U.8.N,, ASSISTANT. Refercnce
to charge of Hydrographic Division, p.19; hydrograpbicsurvey on
west, coast of Florida, from Cape Romano to the soutbward, pp. 56,
57 ; inshore and offshore hydrography of the west coast of Florida,
from Cedar Keys to the Chassahowitzka River, pp. 58, 50.

MOSMAN, A, T, ASSISTANT. Determination by triangolation
of additional stations in Newark Bay and vicinity, p.40; trane-
continental triangulation near the 39th parallel extended to the
westward in Kentacky and Ohio, ete., pp. 78, 79, BO.

MOSMAN AND FAIRFIELD, ASSISTANTS.
Assistant Perkins with, p.80.

MOUNTAIN REGION OF TENNESSEE. Reference to triangu-
lation begun in, p. 78.

MOVEMENTS OF THE SANDS AT THE ENTRANCE TO
VINEYARD SOUND. References to. pp. 6, 26; see also Appen-
dix No. 6, pp. 159-163.

MOVEMENT AND LODGMENT OF, AND OBSTRUCTION BY
ICEIN THE DELAWARE RIVER., Estimates for obscrvations
of, p. 12.

MUNGER, F. F., LIEUTENANT, COMMANDING THE REV-
ENUE STEAMER McCULLOCH. Acknowledgment of aid
given by, p. 53.

MYSTIC BRIDGE AND MYSTIC RIVER, CONN. Topograph-
ical resurveya of and in the vicinity of, p. 29.

Conference of

N.

NAMES OF VESSELS, THEIR TONNAGE, ETC., IN THE
SERVICE OF THE COAST AND GEODETIC SURVEY
DURING THE FISCAL YEAR, p. 155.

NANTUCKET AND VINEYARD SOUNDS. References to se-
rios of field sheets for the topographical resurvey of, p. 23.

NANTUCKET COUNTY, MASS. Reference lo plas showing the
boundary lines in tide water of, p. 24.

NANTUCKET SOUND, Title referred to as not having heen
adopted by the commercial world, p. 28,
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NANTUCKET SHOALS APPROACHES. Resurvey of, included
in the estimates, p. 12.

NARRAGANSELT BAY., Hydrographic examinations in, for the
Coast Pilot, pp. 27,33.

NARROWS, NEW YORK HARRBOR. Current station occupied
in, p. 37; crossing of lines of peodesic leveling at, p. 40.

NARROWS AND NEWARK BAY. Reference to hydrograpbic
sheets of, p. 41.

NASH, MR., SECRETARY OF THE BOARD OF PILOT COM-
MISSIONERS OF NEW YORK. Letter from, reporting shoal
spot in swash channdl, p. 42.

NATIONAL AND STATE GOVERNMENTS, Roference to in-
formation furnished in response to requests from, p. E8.

NATIONAL AND STATE SURVEYS. Reference to basis for,
afforded by the transcontinental triangulation, p. 2.

NATIONAL CEMEIERY, NEW BERNE, N. C. Magnetic sta-
tion in, re-occupled, p. 51.

NATIONAL CITY, CAL. Geographical positions determined in,
p. 6L, :

NAUGATUCK RATLROAD. Reference to, p. 32.

NAUSETT AND MONOMOY. Resurvey of shore.line of Cape Cod
Peninsula between, pp. 25, 26.

NAVAL OFFICERS ATTACHED TO THE SURVEY DURING
THE FISCAL YEAR, pp. 153-154.

NAVY DEPARTMENT. Reportof uncharted ledge in New York
Harbor made to Hydrograpkic Oftice of, p. 36; electrotype plates
made for the Hydrographic Office of, p. 122.

NAVY.YARDN, NEW YORK. Reference to repairs and refitting
of steamers Gedney and Daisy at, pp. 31, 33.

NAVY-YARD, MARE ISLAND, CAL. Inclnded in topographi-
cal resurvey, p. 65.

NEBRASKA. State of, included in Section XV, p, 84.

NECK (THE). Appellation given to the northern part of Block
Island, p. 28.

NEEAH BAY, WASH. TER. Reference to, p. 72.

NEHALEM RIVER, OREGON. Attempt to examine, referred to,
p. 0.

NELSON, JOHN, AID. Services in Virginia, pp. 48, 49.

NEPHI, Station of the triangulation in Utab, p. 86.

NESBITT, MRS. M. E. Tidal Division, p. 129.

NEVADA. State of, included in Section XVI, p. 85.

NEWARK BAY. Tidal examipations and comparisons in, pp. 35, 36.

NEWARK BAY AND THE KILLS. List of tidal stations for,
PD. 35, 36.

NEWARK BAY AND VICINITY. Determination by triangula-
tion of additional stations in, p. 40.

NEWARK BAY AND THE NARROWS. Reference 1o bhydro-
graphic sheots of, p. 41.

NEW BEDFORD. Tests of sailing lines and ranges for the port
of, p. 27; acknowledgment of facilities afforded by collector of
port of, p. 27.

NEW BERNE, N. C. Magnetic station of 1874 recccupied, p. 51.

NEW CASTLE TO THE CAPES OF DELAWARE. Formation
and movement of ice from, p.44.

NEWFIELD. Station of trirngulation in New Jersey, pp. 44, 45.

NEWFIELD-BRIDGTON. Line of triangulation in New Jersey,
p. 45,

NEW HAMPSHIRE. State of, included in Section I, p. 20.

NEW HAMPSHIRE AND MASSACHUSETTS. Reference to
data furnished to eommissioners for the adjustment of boundary
lines between, p. 113,

NEW HAVEN HARBOR. Tide-gauge established on Sonthwest
Ledge at eutranee to, p. 30.

NEXW HAVEN, NEW LONDON AND STONINGTON RAIL.
ROAD. References to, p. 29.

NEW HAVEN, CONN. Reference to special service of Lieuten-
ant Peters at, p. 33.

NEW INLET, N.C. Reference to hydrographic surveys and exam.
inations st, p. 52; topugrephical resurvey of, p.51; hydrographic
survey off of, p. 52.

NEW JERSEY. State of,included in Section I, p.29; reference
{0 the continuation of geodetic operations in, p.44.

NEW JERSEY SHORE. Resurvey of, from Perth Amboy, by way
of South Amboy, to Keyport, p. 41.
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NEW JERSEY. Extension of triangnlation and reconnaissance in
the southern part of, towards Delaware River and Bay, p. 44 ; con-
nection of old with new trisngulation on the coast of, in the vicinity
of Absecon Light, p.45; completion of the topographical resurvey
of the coaat of, p. 45.

NEW JERSEY AND NEW YORK. Reference to data furnisbed
to commissioners for the adjustment of bouudary lines between,
p. 113,

NEW LIGHT-HUOUSE ON LATIMER'S REEF, CONN. Geo-
graphical position of, determined, p. 19,

NEW LONDON, CONN. Topographical survey of, referred teo, p.
31.

NEW MEXTICOQ. Territory of, included in Section XVI, p. 85.

NEW ORLEANS AND MOBILE. Reference to discussion of re.
sults of geodesic leveling between, in Appendix No. 9, this volume,
pp. 5, 6; lines of geodesic leveling nearly continuous between, p.
59,

NEWPORT, R.I. Reference to hydrographic examinations at, for
the Coast Pilot, p. 27,

NEW RUCHELLE, N. Y. Reference to, p. 34.

NEW SERIES OF CHARTS FOR LONG ISLAND SOUND. Rei-
ersnce to project for, p. 23.

NEW YORK HARBOR AND APPROACHES. Reference to spe-
cial attention given to the completion of the survey of, p. 2.

NEW YORK BAR. Xelation of the under-run of the Hudson
River to (discussed in Appendix No. 15, this velume), pp. 301-311;
reference to, p. &

NEW YORK HARBOR. The courses of the Hudson tides through
(discussed in Appendix 15), reference to, p. 8,

NEW YORK HARBOR AND EAST RIVER. Additiopal tide-
gauge in, estimated for, p. 13.

NEW YORK BAY AND HARBOR. Reference to recommenda-
tions in regard to the physical survey of, pp. 36, 37.

NEW YORK. State of, forming part of Section 1I, p. 29; hydro-
graphie examinations for the Coast Pilot on the coast and harbors
of, pp. 30, 33.

NEW YORK LOWER BAY. . Hydrographic examinations in,
pp. 41,42

NEW YORK, NEW HAVEN AND HARTFORD RAILROAD.
Reference to belt of topograpby extending {rom the shove to line
of, p.32.

NEW YORK BAY AND NEWARK BAY. Topographical re-
survey of the shore lines of, p. 32.

NEW YORK BARBOR. The circulation of the sex through ‘refer-
ence to Appendix 13,1886),p.36.

NEW YORK BAY. Desirability of obaervations of variation of
temperature and specific weighte in, p. 37,

NEW YORK BAY AND HARBOR. Continuation of surveys for
the development of the physical hydrography of, pp. 37, 38.

NEW YORK LOWER BAY. Principal tide station for, at Bath
Beach, p. 41.

NEW YORK BAY AND HARBOR. Report of the connection of
the tide-gauges and bench-marks in and near, by lines of geodesic
leveling, pp. 38-40; the resurveys of the shore lines of, and viein
ity, continued, p.40.

NEW YORK HARBOR.
approaches, pp. 41, 42.

NEW YORK BAY. Hydrograpbic examination of Swash Chan-
nel in, p. 42.

NEW YORK AND NEW JERSEY. Reference to data furnished
for adjustment of boundary lines between, p. 113; data supplied
to commissioners of, p. 113.

NEW YORE HARBOR. Reference to completion of the resurvey
of, p. 143; report on the results of the physical survey of (Ap-
pendix No. 13), pp. 301-311.

NEW YORK AND NORTH CAROLINA. Reference to requests
for infor from the C. s of Fish and Fisheries of,
p. 114,

KIANTIC, CONN. Topographical sheot of, referred to, p. 31.

NIBLACK, A.P.,, ENSIGN U. 8. N. Services in Alaska, pp. 77, 78.

NINETEENTH STREET, NEW YORK. Gauging of East Rivor
at, referred to, p. 36.

NOANK, VILLAGE OF. Reference to the survey of, p.29.

NOONDAY ROCEK, CAL. Special examination of, p. 64; mammoth
buoy to be placed near, p. 64.

NORTH AND 80UTH BROTHER ISLAND, NEW YORK BAY.
Report in regard to changes in channels between, p.36.

NORTH BROTHER ISLAND. Tide-staffset up on, p. 35.

Continuation of the resurvey of, and
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NORTH CAROLINA. State of, forming Section IV, p.50.

NORYH CAROLINA AND VIRGINIA. Re-establishment of
part of the boundary line between the States of, pp. 49, 50.

NORTH CAROLINA. Reference to the boundary line commis-
sioners of, p. 49; special hydrography, surve; s and examinations
undertaken in connection with the investigation of oyster beds
for, pp. 50, 51; magnetic observations at stations in, p. 51.

NORTH CAROLINA AND NEW YORK. Reforence to requests
for information from Commissioners of Fish and Fisheriesof, p.1i4.

NORTH CAROLINA AND VIRGINIA. Information supplied
to commissioners of, pp. 113, 114.

NORTH CAROLINA. Suorvey of oyster-beds of, referred to, pp.
113, 144.

NORTH COAST OF LONG ISLAND. Inshore hydrographic sor-
veys of, pp. 34, 35.

“NORTHER"” TIDES ON WEST COAST OF FLORIDA. Refer-
ouce to, p. 58

NORTHERN GEORGIA. Reconnaissance for the comnection of
the triangulation in, with the triangulation of the State of Ten-
nessee, pp. 78, 79.

NORTH HAVEN ISLAND, PENOBSCOT BAY, ME. Secries of
tidal obaervations at Palpit Cove on, continued, p. 23.

NORTHPORT BAY, LONG ISLAND. H:drographic survey of,
p.34.

NORTH SHORE OF LONG ISLAND SOUND.
resurveys on or near, pp. 31,32,

NORWALK RIVER TO RYE NECK. Completion of shore-line
and interior topographical resurvey of north coaat of Long Island
Sound from, pp. 33, 34.

NOTICES TO MARINERS. Beginning of quarterly series of, ref-
erence to, p.5; isaned during fiscal year, pp. 5, 182,

NOTTOWAY RIVER, VA. References to, pp. 49, 50.

NOVATO CREEK, CAL. Reference to the growth of Elymus
maritima at the month of, p. 65.

NUMBER OF MEN IN SERVICE ON COAST AND GEODETIC
SURVEY VESSELS DURING THE FISCAL YEAR, p. 153.
NUMBER OF NAVAL OFFICERS ATTACHED TO COAST
AND GEODETIC SURVEY VESSELS DURING THE FISCAL

YEAR, p. 153,

NUMBER OF MILES (GEOGRAPHICAL) RUN
SOUNDING. Statistics of, p. 104.

NUMBER OF SOUNDINGS. Statistics of, p. 104,

Topographical

WHILE

0.

OAK BAY, WASHINGTON TER. Anchorageat the head of, p. 73.

OAKLAND. Station of triangulation in Wisconsin, p. 83.

OAHU, HAWAIIAN ISLANDS. Reference to determinations of
latitude and gravity at, in 1883, p. 87; occupation of stations for
latitude and gravity on, in 1887, p. 88.

Q. AND M. Station of triangulation in Illineis, p. 83.

OBJECTS AND PURPOSES RELATING TO THE CARE AND
MAINTENANCE OF THE COONTRY AND GOVERNMENT,
Reference to amount appropriasted for, in sundry civil bill, p. 1.

OBJECTS AND PURPOSES RELATING TO THE GROWTH
AND DEVELOPMENT OF THE COUNTRY AND THE GOV.
ERNMENT. Reference to amount appropriated for, in sundry
civil bill, p. L.

OBJECTS THAT MAY BE DEEMED URGENT INCLUDEDIN
THE EST[MATES, p.13.

OBLIQUE ARC OF THE MERIDIAN. Reference to the value of
togeodesy, p. 59.

OBSERVATIONS OF CURRENTS IN LONG ISLAND SOUND,
Pp. 80,35; in New York Bay and Harber, pp. 87, 38; in Delaware
River and Bay, p. 43; of the formation and movement of ice
in Delaware River and Bay in 1888-'87, p. 44

OBSERVATIONS OF CURRENTS, GULF STREAM EX.
PLORATIONS, 1887, pp. 54,55: see Appendix No. 8, 1887, pp.
173-184.

OBSERVATIONS FOR LATITUDE AND THE MAGNETIC
ELEMENTS AT STATIONS IN COLORADO AND UTAH, p-
85.

OBSERVATORY GROUNDS, CINCINXATI, OHIO. Reference
to connection of longitude station in, with the triangulation, p. 79.

OBSERVING THE MOVEMENT AND LODGMENT OF, AND
OBSTRUCTIONS BY ICE IN THE DELAWARE RIVER. Es.
timate for, p. 12,

ALPHABETICAL INDEX.

OBSTRUCTION TO NAVIGATION IN GULF STREAM (Notice
to Mariners No. 84). Reference to, p. 5.

OCRACOKXE INLET, N. C. Reference to, p. 59.

OCCUPATION OF STATIONS OF THE TRIANGULATION IN
ALABAMA FOR EXTENDING THE MEASUREMENT OF
THE OBLIQUE ARC OF THE MERIDIAN FROM ATLANTA
TOWARDS MOBILE, p. 59.

OCCUPATION OF STATIONS IN SAN FRANCISCO FOR
LONGITUDE DETERMINATIONS, pp. 66, 67.

OCCUPATION OF STATIONS IN INDIANA FOR EXTEND-
ING TO THE EASTWARD THE TRANSCONTINENTAL
TRIANGULATION NEAR THE THIRTY-NINTH PARAL-
LEL, pp. 81, 82.

OFFICE (AND FIELD) WORK. References to table of atatistics
of (in Appendix No. 2), pp. 1,19, 89.

OFFICE AND TOPOGRAPHY. References to the annual re-
port of the Assistant in charge of (Appendix No. 4), pp. 1,19, 88,
OFFICE WORK. Reference to general statement of progress in,
D. 2; general statement of progress in, pp 4,5. ’
OFFICE OPERATIONS. Referencc to a more detailed notice of,

p. 4

OFFICE FORCE. Estimates for pay of, pp. 14-16.

OFFICE EXPENSES. Estimates for, p. 16.

OFFICE BUILDINGS. Rent of, estimated for, p. 16.

OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS
AND MEASURES. Estimate of appropriations required for, pp.
17, 18.

OFFICE OF HYDROGRAPHIC INSPECTOR. Assignment of
Lieut. J. M. Hawley, U.S8.N., to service in, p. 28.

OFFICE OF COAST AND GEODETIC SURVEY. Statement of
operations of, pp. B8-91; references to report of Assistant in charge
of, pp. 1,19, 88; reference to statistice of work of, p. 89; refer.
ence to work of the several divisions of, pp. 89-91; annual report
of the Assistant in charge of construction of standard weightsand
measures, p. 90.

OFFICERS AND MEN OF THE NAVY ON DUTY IN THE
SURVEY, pp. 153,154,155; traveling expenses of, included in the
estimates, p. 11.

OFFSHORE SOUNDINGS ALONG THE ATLANTIC COAST
AND CURRENT AND TEMPERATURE OBSERVATIONS
IN TEE GULF STREAM. Estimates for, p. 12.

OFFSHORE CURRENT OBSERVATIONS. Estimates for, p. 12.

OFFSHORE HYDROGRAPHY NORTH OF CAPE MAY AND
SOUTH OF CAPE HENLOPEN, pp. 45, 46.

OGDEN, H. G., ASSISTANT. In charge of Engraving Division,
pp- 89, 80; annual report of, pp. 122-126; reference to, as a member
of the board te prepare a schedule of topics for descriptive neport,
P 8

OGDEN, UTAH. Reference to, p. 85; observatory at, visited,
its advantages and disadvantages as a base station, p. 85.

OGDEN, UTAH, AND SALT LAKE CITY. Exchanges of longi-
tude signals between, p. 85.

OHIO. State of, included in Section XIV, p. 79.

OHIO AND KENTUCKY. Transcontinental triangulation near the
thirty-ninth parallel extended to the weatward in, pp. 78,79, 80;
reconnaissapce for the extension to westward of the traneconti-
nental trianguiation, pp. 79, 80.

OHIO. Recounaissance for site of base live in, p. 79.

OHIO AND KENTUCKY. Reconnaissance near the thirty-ninth
parallel for connecting the transcontinental triangulation in, with
that in Indiana, pp. £0,81.

OKOLONA, MISS. Reference to, as a station on the line of geo-
desic leveling, p. 59.

OLBERG, J. Drawing Division, p. 119.

OLD CAPITOL GROUNDS AT MILLEDGEVILLE, GA. Mag.
netic station of 1875 re occupied, p. 54

OLD FERRY, EAST RIVER. Reference to gauging of river from
side to side, p. 36.

OLD FERRY FOINT. Carrent obaervations at, p.37.

OLD LIGHT-HOUSE, CAPE HENRY, VA. Magnetic station of
1874, near, re-occupied, p. 48

OLD TOPSAIL INLET, N.C. Reference to, p. 51,

OLIVER, MISS M. L. Refarence to transfer of, to Treasury De-
partment, p. 116, ‘

OLYMPIA, WASH. TER. Reference to, p. 72

ONAQUI. Station of triangulation in Utah, p. 86.
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ONE SEASON'S SERIES OF TIDE OBSERVATIONS AT
SITKA, ALASKA, AND VICINITY, AND AT UNALASKA
AND VICINITY. Estimates for, p. 13.

ON THE MOVEMENTS OF THE SANDS AT THE EASTERN
ENTRANCE TO VINEYARD SOUND. Appeniix No.6, 1887,
pp. 158-183; reference to, p_8.

OREGON. State of, included in Section XI, p. 67; continnation of
the survey. of the coast of, estimated for, p. 13; reference to views
and sketches taken by Assistant Davidaon for the Coast Pilot en
voyage from coast of, p.63; topographical sarvey of the coast of,
continued from the Umpquah River southward, pp. 67, 68: tepo-
graphical reconnaissance of the coast of, between the Umpquah
and Yaqaina Rivers, p. 68; topographical reconnaissance between
Yaquina River and Tillamook Bay, p. 69; hydrographic surveys of
the coast of, in the vicinity of Tillamook Bay, pp. 69, 70.

ORIGINAL RECORDS OF FIELD WOREK. Reference to ar-
rangement of, p. 115.

ORIGINAL PLAN OF THE CITY OF WASHINGTON BY
MAJOR L'ENFANT. Reference to exact copy of, p. 113,

OSBORN. Station of triangulation in Indiana, p. 8L

OSBORN-RARIDEN. Line of triangulation in Indiana, p. 81.

OTTO GAS-ENGINE. Reference to the introduction of, p.114.

OWEN. Station of trinngulation in Tennessee, pp. 78, 79.

OWEN~DEADENING. Lineof triangunlation in Tennessee, p. 78.

OYSTER BAY, L. 1. Hydrographic re-examination and surve;s

in, p.30.

OYSTER-BEDS. Surveys and examinations of, for the State of
North Carolina, p. 50, 51.

OYSTER CULTURE. Reference to the determination of areas
suitable for, p. 50.

OYSTER-BEDS OF JAMES RIVER AND TANGIER AND

"POCOMOKE SOUNDS. Reference to report on, in Appendix No.
11, 1681, p.50.
P.

PACIFIC COAST. Estimates for continning tide observations on,
p.13; geniral statement of progress of fleld operstions on, p.4;
parties for determining longitude on, pp. 66,67; Umpguah River,
entrance to, as compared with other entrances, p. 68.

PACIFIC COAST PILOT. References to, pp.5,63,64; work con-
tinued upon, pp. 63, 64 ; necessity for a new edition of, referred to
p. 145,

PACIFIC COAST STEAMSHIP COMPANY. Reference to, in
conpection with hydrographic examination at Lompoe Landing,
p.64.

PALINURTS (schooner). Use of, and reference to, pp. 34, 38.

PAMPLICO SOUND, N.C. Imcluded in area of sarvey of oyster-
beds, p. 50.

PARKER, DAVID. Watchman in office, p. 133.

PARMENTER, H. E, ENSIGN, U. 8. N. Duty on Long Taland
Sound and west coast of Florida, pp. 36, 57.

PARSONS, F. H, SUBASSISTANT. Service in Indiana, p.82;
temporarily attached to Computing Division, p. 118; temporarily
attached to Instrument Division and to Weights and Measurea
Division, pp. 127, 128, 138.

PARSONS,J.W. In charge of Accounting Division, annual re-
port of, pp. 138-141.

PARSONS, SILAS E. Carpentershop, reference to death of, p.
116,

PARTS OF ANNUAL REPORT. Arrangement of, p.1; Part I, ref-

to sysat tic arrang it of, in Report for 1882, ete., p.1;
summary statements of general progress in, p.1; Part 11, state-
ments of progress amplified in, p.1; refer nce to detailed notice of
office operations in, p.4; Part 111, reference to Appendix No. 1, and
to other appendicea contained in, p. 1.

PARTIES DOING TIDAL WORK EXCLUSIVELY. Statistics
of, p. 104.

PARTIES, HYDROGRAPHIC. SBtatistics of, p. 104.

PARTIES (FIELD) OF THEE SURVEY. Distribution of (appen-
dix No. 1), pp. 95-101. '

PARTY EXPENSES. Explanation of term as employed in thees-
timates, p. 10; estimates for, pp. 12-14.

PABSAIC RIVER, N.J. Tide-gauge established midway of work
in, pp. 35, 36.

PASSAMAQUODDY BAY. Reference to, p.9.

PASS FOURCHON, LA. Practieability of entrance to, . 80.

PATAPSCO RIVER, BALTIMORE HARBOR. Refereuceto the
middle beanch of, p. 46
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PATTERSON (steamer). Use of, and references to, pp. 75-T7.

PATTERSON, C. P. Former Superintendent, reference to, p. 46.

PAVILION EEY—FREELAND. Line of triangulation in Florida,
p. 56.

PAVILION EEY TO CAPE SABLE. Completion of the triangu-
lation on the west coast of Florida from, p. 56.

PAY OF FIELD OFFICERS AND OFFICE FORCE. Fxplana-
tion of estimates for, pp. 10-11.

PAY OF FIELD OFFICERS. Estimates for, p. 14.

PAY OF OFFICE FORCE. Eatimates for, pp. 14-16.

PEACOCK,DAVID, LIEUTENANT, U.8 N, ASSISTANT. Hy-
drographic resurvey in Suisun and San Pablo Bays, Karquines
Straits and vicinity, p. 66.

PEACH MOURNT, OHIO. Station of triangnlation, p. 79.

PEARL RIVER. Puauloa, Hawaiian 1slands, p. 85. .

PEIRCE, C.S., ASSISTANT. Pendalum party of, reference to, pp.
116-117. ’

PEIRCE PENDULUMS. Nos. 3and 4, nse of, and reference to, p. 83.

PENINSULA OF FLORIDA, From St. Mary's River on the east
coast, etc., forming Section VI, p. 54; west coast from Anclote
Keys to Perdido Bay, etc., forming Section V1I, p. 57.

PENNSYLVANIA RAILROAD COMPANY. Charts furnished
to, p. 81,

PENOBSCOT BAY. Series of tidal observations at North Haven
Igland, in, p. 23.

PENOBSCOT RIVER, ME. Hydrographic examinations made in,
p. 20.

PEQUONXOCK AND STONINGTON, CONN. Topographical re-
survey of the north shore of Long Island Sound between, p. 29.

PERDIDO BAY. Western limit of Section VI and eastern of
Section VILL, p.57.

PERKINS, C. P., LIEUTENANT, U. 8. N, ASSISTANT. Hy-
drographic examinations and obscrvations of currents in Long
Island Sound, p. 30; transfor of steamer Daisy to the command of,
p. 33; tidal examinations and comparisons in the Hudson, Harlem,
and East Rivers, etc., pp. 35, 36; occupation of current station at
Old Ferry Point, p. 37.

PEREKINS, F. W., ASSISTANT. Triangulation and topography
npon the coast of Louisiana, between Grande Isle and Raccoon
Point, pp. 60, 61; reconnaissance near the 39th parallel for the ex-
tension westward of the transcontinental triang:lation in Ohkio
and Kentacky, ete., pp. 80, 81.

PERMANENT MAGNETIC STATIONS. Statistics of, p. 103.

PERSONS WHO HAVE FURNISHED VALUABLE INFORMA.
TION TO THE SURVEY. Listof, p. 132

PERTH AMBOY, N.J. Reference to, p.41.

PETALUMA CREEEK, CAL. Reference to, p. 65; beacons in San
Pablo Bay, near, determined in position, p. 66.

PETERS, G. H., LIEUTENANT, U, 8. N., ASSISTANT. Refer-
ences to, a8 in charge of Coast Pilot Division, pp. 19, 145; annual
report of work of, pp. 147, 148; hydrographic examinations for the
Atlantic Coast Pilot in Long Island Sound and upoen the coast to
the eastward, p. 33; command of steamvr Endeavor transferred to,
P. 33; reference to, a8 & member of board of officers to prepare
schedule of topics for descriptive report, p. &

PETERSEN, A. Engraving Division, pp. 122,124, 125.

PETERSEN, JANS, MASTER-AT-ARMS, U. 8. N. Services on
steamer Blake, p. 62.

PETROFF, IVAN, DEPUTY COLLECTOR OF CUSTOMS AT
ST. PAUL, KADIAK ISLAND, ALASKA. Acknowledgment
of aid rendered by, p. 78.

PETTY'S ISLAND, DELAWARE RIVER. Current stations at
foot of, p. 43.

PHILADELPHIA AND READING RAILROAD. Observations
made by masters of steam colliers in the service of, p. 44

PHILADELPHIA TO THE CAPES. Sections of Delaware River
and Bay from, for observations of ice movement, p. 44

PHILADELPRIA, PORT OF. Not closed by ice a single day dor-
ing the winter, p. 44.

PHILADELPHIA MARITIME EXCHANGE. Acknowledgments
made to, p.44.

PHILADELPHIA. Subeoffice at, p.91.

PHOTOLITHOGRAPHING, ETC. Estimate for, pp. 16,17,

PHYSICAL HKISTORY OF THE CHANGES IN MONOMOY
AND ITS SHOALS. Reference to the discuasicr of, in Appen-
dix No. 8 1886, p. 26.
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PHYSICAL HYDROGRAPHY. Movements of the sands at the
entrance to Vineyard Sound, reference to (Appendix No. 6, this
volume), p. 26; the circulation of the ses through New York Har-
bor, conclasion, recommendations; and suggestions, sic., pp. 36, 37;
reference to Appendix No. 13, 1886, p. 36; of New York Bay and
Havbor, continuation of surveys for the development of, pp. 3740;
of New York Bay and Harbor, zeros of tide-ganges in the East

_River connected by geodesic leveling, pp. 38-40; observations of

currents in Delaware River and Bay, p. 43; observations of the
formation and mevement of ice in Delawars River and Bay, p. 44;
Gulf Stream explorations, observations of currents, 1887 (see also
Appendix No. 8, this volume), pp. 54-56.

PHYSICAL SURVEY OF NEW YORK HARBOR. Continua'ion
of observatiuns and reductions estimated for, p. 12; report on the
results of { Appendix No. 15), pp. 301-311.

PHYSICAL SURVEY OF DELAWARE BAY AND RIVER.
Estimated for, p.12.

PHYSICAL SURVEY OF MONOMOY SHOALS AND EN-
TRANCE TO VINEYARD SOUND. Estimate for, p. 12,

PICO CREEK TO VILLA CREEEK, CAL. Survey of shoreline
from, completed, p. 63.

PICO PINES. Prominent landmarks on the south coast of Cali-
fornia, p. 63.

PILLSBURY, J. E.,, LIEUTENANT, U. 8. N., ASSIBSTANT.
Notive of repert by, on Gulf Stream explorations (Appendix No.
8, 1887), p. 7; reference to appendices prepared by (Nos. i4, 1885,
11, 1886), p. 7; special hydrography on the coast of Massachusetts,
from Powder Hole, Monomoy, to a peint northward of Chatham
River, pp. 26, 27; deep-sea soundings to develop the 100-fathom
carve between Cape Henlopen and Cape Henry, etc., pp. 45, 46;
observations of currenta off Cape Hatteras, hydrographic survey
off New Inlet, N. C., and hydrographic survey off St. Simon’s
Sound, Ga., pp. 52, 54; physical hydrography, Gulf Stream explora-
tions, pp. 54-56; observations of currcnts (see Appendix No. 8,
this volume), pp. 173-1B4.

PLEASANT RIVER, ME. Additional sonndings in, p. 22.

PLYMOUTH COUNTY, MASS, Reference to plan showing bound-
ary lines in tide-water of, p. 24.

PLYMOUTH, MASS. Reference to recovery of old stations of the
triangulation in the vicinity of, p.24.

POCOMOEE AND TANGIER SOUNDS. Reference to report on
oyster-beds of, in Appendix No. 11, 1881, p. 50,

POINT COLPOYS, ALASKA. p. 76.

POINT GRENVILLE TO DAMON'S POINT. WASH. TER.
Measnrement of diatance from, etc., p. 72.

POINT JEAN BAYOQU, LA, p. 60

POINT LEMESURIER, ALASKA, p.78.

POINT SAN MATEOQO, CAL. Topography carried to the south of,
p. 62

POLEEMUS DOCK, N. Y. Tide-gauge and bench-mark estab-
lished at, pp. 87, 39.

POND, CHARLES ¥., LIEUTENANT, U. 8. N., p.153.

PORCUPINE—TRESCOTT ROCK. Line oftriangulation in Maine,
p.20.

PORT JEFFERSON HARBOR, LONG ISLAND. Hydrographic
resurvey of, p.30.

PORT LUDLOW, WASH. TER,, p.73.

PORT McARTHUR, ALASKA. Astronomical station at, p. 76

PORT MONMOUTH, N. Y., LOWER BAY. Tide-staff erected
at, p. 37,

PORT NORRIS AND POT COVE. Tide-staffs erected at, p. 37.

PORT ONSLOW, ETOLIN ISLAND, ALASKA. Refarence to,
P.75.

PORT PROTECTION, ALASKA. Astronomical station at, p. 76;
survey of, p. 76.

PORT SUSAN, WASH. TER. Triangulation and topography of,
completed, hydrographic survey in, pp. 73, 74.

PORT TOWNSEND, WASH. TER. Reference to, p.73.

PORT TOWNSEND BAY. Reference to hydrography of, p. 73,

PORT OF PHILADELPHIA. Serviceof Assistant Marindin with
United States Advisory Commission for, p.43.

PORTLAND, OREGON. Longitude station established in ground
of custom-bouse at, p. 87; magnetic observations made at, p. 87; oc.
cupation of station Balch, near, for determination of latitade and
agimuath, p. 70.

PORTSMOUTH, OHIO. Reference to, p. 70

ALPHABETICAL INDEX.

PORT WARDEN LINES IN BALTIMORE HARBOR. Refer.
ence to surveys for definition of, p. 46; traced out on ground and
connected with the triangulation, pp. 46, 47.

POSSESSION SOUND, WASH. TER. Hydrographic survey of,
completed, p. 73.

POT COVF, EAST RIVER. Tide-gauge and bench-mark estab-
lished at, pp. 37, 39.

POWDER HOLE, MONOMOY, TO A POINT NORTHWARD
OF CHATHAM RIVER. Special hydrography on coast of Mass-
achusetts from, pp. 26, 27.

PRATT, J. F., ASSISTANT. Recounaissance of the coast of
Washington Territory from Gray's Harbor to Cape Flattery, pp.
72,73 ; triangulation and topography of Port Susan, Stillagnamish
River, and Saratoga Passage, Wash. Ter., p. 74. ’

PRELIMINARY DETERMINATION OF TOE BOUNDARY
LINES IN TIDE-WATER OF CITIES AND TOWNS IN
MASSACHUSETTS BORDERING ON THE SEA, pp. 23, 4.

PREPARATION AND EDITING FOR PUBLICATION OF
THE ANNUAL REPORTS CONTINUED IN CHARGE OF
ASSISTANT EDWARD GOODFELLOW, p. 9L

PRESIDENT OF THE UNITED STATES. Reference to board
authorized by, p. 48.

PRESTON, E. D, SUBASSISTANT. Determinations of latitude
and gravity at stations on the Hawaiian Islands, etc., pp. 87, 88;
reference to, as temporarily attached to the Compnting Division,
p. l18.

PRIMARY BASE-LINES. Statistics of, p. 103; length of, in statute
miles, p:-103.

PRINCE OF WALES ISLAND, ALASKA. Surveys of Ratz
Harbor and Coffman’s Cove in, p. 76.

PRINCESS BAY, STATEN ISLAND. Tide-gauge established
at, p. 41.

PRINTED SHEETS OF MAPS AND CHARTS DISTRIBUTED.
Statistics of, p.104.

PRINTED SHEETS OF MAPS AND CHARTS DEPOSITED
WITH SALE AGENTS, p. 104,

PRINTING, ETC. Reference to separate appropriations for, p. 11,

PRINTING AND BINDING. Estimate for, p. 17,

PROFESSOR RICKETTS, COLUMBIA COLLEGE. Reference to
aid afforded by, p. 37.

PROGRESS IN THE SURVEY. Abstracts of reports of ficld
operations necessary to a completed histury of, p. 19.

PROGRESS MADE IN FIELD AND OFFICE WORX.
ence to tabular statement of, in Appeudix No. 2, p. 19,

PROPERTY CLERK AND PROPERTY RECORDS. Reference
tu, p. 128,

PROPOSITION TO IMPROVE GEDNEY'S CHANNEL BY
DREDGING. Reference to question raised by, p. 8.

PROVIDENCE AND STONINGTON RAILROAD. Reference
to, p. 29.

PROVINCETOWN, MASS. Reference to, p.23.

PRUDEN, HON. W. D. Commissioner for North Carolina of
boundary survey between Virginia and North Caroling, p. 49,

PUBLIC PAREK, GRAND JUNCTION, CAL. Longitade station
at, p. 85,

PUBLIC PRINTER. Proofs of report for 1886 in hands of, pp.
81,92; reference to list of publications received from, pp.131, 132,

PUBLISHING OBSERVATIONS. Estimaise for, p.16.

PUGET SOUND. Reforence to, p.7t.

PULPIT COVE, NORTH HAVEN ISLAND, PENOBSCOT
BAY, ME. Series of tidal observations at, p.23.

PUULOA, EWA, HAWAIIAN ISLANDS. Station for latitude
observations, p. 88

PURCELL, J. L., ENSIGN, U. 8. N.
Pp. 77

Refer-

Services on Pacific coast,

Q.

QUEETS RIVER, WASH. TER. Reference to, p. 72.

QUICK (schooner). Use of, and reference to, p. 56.

QUILUIHUTE, WASH. TER. Reference to, pp.72,73.

QUINAIELT INDIAN VILLAGE, WASH. TER. Station of ob-
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QUITMAN, MI38., AND CITRONELLE, ALA.
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QUODDY HEAD AND MOOSE COVE, ME. Tepography