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LETTER

FROM

THE ACTING SECRETARY OF THE TREASURY,

TRANSMITTING

Zhe Report of the Superintendent of the United States Coast and Geodetic Survey
Jor the fiscal year 1891.

TREASURY DEPARTMENT, December 15, 1891
Sir: In compliance with the requirements of section 4690, Revised Statutes, | have the
honor to transmit herewith, for the information of Congress, a report addressed to this
Department by T. C. Mendenhall, Superintendent of the Coast and Geodetic Survey, showing
the progress made in that work during the fiscal year ended June 3o, 1891, and accompanied
by maps illustrating the general advance in the operations of the Survey up to that date.
Respectfully yours,

0O. L. SpauLpiNg,

Acting Secretary.
The SpeakER oF THE HoustE OF REPRESENTATIVES,
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LETTER OF TRANSMISSION.

Untten States Coast anp GEODETIC SURVEY,
Wasthington, . C., December 14, 1891.
Sir: In conformity with law, and with the regulations of the Treasury Depart-
ment, [ have the honor of submitting herewith for transmission to Congress, the Annual
Report of the Coast and Geodetic Survey, showing the progress of the work during the
fiscal year ended June 30, 1891, and accompanied by maps illustrating the general
advance in the operations of the Survey up to that date.
Very respectfully yours,
" T. C. MENDENHALL,
Superintendent.
Hon. CHarLES FosTER,
- Secretary of the Treasury.
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REPORT OF THE SUPERINTENDENT

U.S.COAST AND GEODETIC SURVEY

FOR THE FISCAIL YEAR ENDING JUNE 3o, 1891.

IN TWO PARTS.

PART 1.

RECORDS OF PROGRESS IN FIELD AND OFFICE WORK.
ESTIMATES FOR FUTURE PROGRESS. -
REPORT OF EXPENDITURES.

PREFATORY NOTE.

The Report for the fiscal year 1891, is the first one in which the text has been arranged
for publication in two parts. Part I, in quarto form, contains the historical portion. It states
progress in field and office work, gives estimates for future progress, and a report of expendi-
tures during the fiscal year, and is accompanied by maps of general progress and by progress
sketches more in detail.

In Part II, in octavo, are published the Appendices, which relate to the methods, discus-
‘sions, and results of the Survey, with such illustrations as are required.

The octavo form is more convenient and suitable for the scientific and professional
papers, while the quarto form appears to be demanded for the statistical matter and the pro-
gress sketches.  Since the latter are of less general interest than the former, in the future
distribution of the Report, Part 11 only will be sent, as it is believed that this will include
all that is generally desired and in a much more compact and convenient form than that of
the old quarto., ,

In special cases, where both parts are desirable they will be sent.

Vi
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ASSISTANT IN CHARGE OF THE OFFICE. Absiract of An-.
nual Report of, pp. 90-94. Annual report of, pp. 117-119.
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ASSISTANT IN CHARGE OF THE OFFICE OF STANDARD
WEIGHTS AND MEASURES. _Abstract of Annual Report of,
Pp. 95-96.

ASSISTANT SECRETARY OF THE TREASURY, p. 184,
S3ISTANT SCRGEONS U. 8. N,  Attached to the Coast and Geo-
detic Survey, p. 148,

ASTORIA, OREGON, p. 92,

ASTRONOMICAL OBSERVATIONS. Originals. tumber of ca-
hiers. p. 108. Criginals. namber of volumes, p. 108,

ASTRONOMICAL PARTIES. Number of. p. 107.

ASTRONOMICAL WORK. Statistivs of. p. 107.

ATLANTIC COAST. Naval officers engaged in survey of, p. 149,

ATLANTIC AND PACIFIC COASTS. Tide tables for, pp. 91.92.

ATLANTIC COAST PILOT, p. 94.

ATLANTIC CREEK, LONG ISLAND, p. 35.

ATLANTIC GCEAN. Meeting of tides of, with those of Gulf of
Mains, p. 29.

ATCHAFALAYA RIVER, LA 1. 60

ATMOSPHERIC REFRACTION. Study of, p. 77.

ATTLEBORO, MASS., p. 25,

ATUGUSTA, GA. pp. 4D, 46,

AUGUSTA, ME. pp. 2324,

ADKE STATION, ALASKA.p. 79,

AURORA. Observed hy Alaska party, p. 86,

ATSTIN, E. P, Serviee in Utal, p. 74,

AUTOMATIC TIDE GATGES DISCONTINUED.

Number of,

p. 108,

ATUTOMATIC TIDE GAUGES ESTABLISHED. Number of,
p. 108

AVON . MASS., p. 25 .

AZIMUTH. Determined at stations in Alaska, p. 79. Observed at

Mt. Conness, Cal., p. 60,70, Obmerved at St. Miehael, Alaska, p.
89, Observed at Wasateh and Patmos Head triangulation sta-
tions in Utah, p. 77, Observed on Porcupine River, Alaska, p.
87. Report on determiuvations of, p. 91.

AZIMUTH STATIONS., Number of. p.107.

».

BACHE FUND MAGYETIC STATION
LAGE, N. H.. RE-OCCUPLED. p. &1,
BACHE. R. M., ASSISTANT. Continuation of the detailed sur-
vey for the revision of the maps of the water-front of the city of

Philadelphia, p. 57.

BACHE, steamer. 1'se of, and reference to, pp. 26, 28 29, 30, 59, 61,
141, 144, 145, 149,

3ACK CHANNET., LEAGUE ISLAND, AL p. 37.

BAILEY, MISS F. B, Office of assistant in charge, pyp. 94, 118,

BALDWIN, L. A. Service in Connecticut River survey; p. 34,
Survey of Sparrow Toint, Md.. p. 38. Service in Hudsen River
survey. p. J6.

BALLAUF, Iy p. L34,

BANGOR, ME. Magnetic observations at, p. 21,

BARATARIA BAY, LA, pp. 30, 50.

BARGE. Usedin Coast and Geodetic Survey, p, 149.

BARING BOOM., ME., p.18.

BARKER, J. H. Chart Divigion, p. 126

BARLOW COVE ADMIRALTY INLET, p. 79.

BARNARD, FRANK. Superintondent of public schools, Scattle,
Wash., p. 68.

BARTLE, R. ¥., JR. Engraving Division, p. 124.

BARTLETT BAY. ALASKA, p. 81,

BASE ATPARATUS (duplex). Designed by Assistant Willizm
Eimbeck, p. 78.

BASE LINES, At S8ierra Blanca, Tex., pp. 62.63. Measured at St.
Michacl, Alaska, p. 89. Mvuasured in Alaska, pear international
boundary line, p. 87. Measured in survey of Hatteras Shoals, p.
44. Measnured on Shelter Island, Aduﬁralt.\' Inlet, p. 79. Meas-
ured with wire for survey of water front of Port Townsend,
Wash., p. 75. Of verification, reconnaissance for, in Indiana,
p. 52. Primary. number of p. 197. Primary, length of, in
statute miles, p. 107. Subordivate, namber of. p. 107. Subordi-
nate and beach measores, length of. p. 107, Statistics of, p. 107,
Reconnaissance for, in West Virginia, p. 55. Reconnaissance for,
in Utah, pp. 77,78 Site for. near Russell. Kans,, p. 59.

BASSETT, R. T. Chart Divisien, p. 126.
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BASS RIP, p. 2R,

BAUER, L. A. Computing Division, p. 120.

BAY CENTEL. WASH., p. 75.

BAYLOR. J. B.,, ASSISTANT. Magnetic observations at stations
in the New England and Middle States, pp. 21, 22. Office work,
p. 22, Determinations of the magretic elewents at stations in
North and South Caroling, pp. 44, 4.

BAYOU LA FOURCHE, LA, p. 60

BEAR. Revenue cutter, p. 89. N

BEAR CREEK, MD. p. 38.

BEATTY (barge), p. 149.

BEHM CANAL, ALASKA, p. 8l.

BELLINGHAM BAY, WASH., p. 76, 85, 86.

BELMONT, MASS., p. 25, N

BENCH MARKS., At Corinth, Miss., p. 50. At Great Point Light-
House, Squam Head and Siasconsett. Nantucket Istand, Mass., p.
26, At Hallowell, Me. Established by United States Kngineers.
Reference to, p. 24. At Memphis, Fenn., p. 50. Established in
hydvograplhic survey of the Connecticut River, p. 34, Istablished
in Indiana. p. 54. Kstablished in Missouri, p. 58. Established
in survey of District of Columbia, pp. 39,42. Tidal. At Sau-
salito, Cal.. p. 71.

BENICIA ANSENAL WHARFp.72.

BENNING RACE COURSE.D.C.. p. 41

BENNING ROAD,D.C..p.41.

BENOIT, RENE, DIRECTOR INTERNATIONAL BUREAU OF
WEIGHTS ANID MEASURES. pp. 95, 184,

BERGM AN, GUSTAY. Service in Alaska, pp. 87, 89,

RERIN(G. Magnetic observations of, . 91.

BERING SEA, p.78.

BERKLEY, MASS., 1. 25,

BERLIN, POTSDAM, AND PRAGUE. Reference to ohservations
of variation of latitude at. p. 38.

BERRYHILL, T. A., PASSED ASSISTANT SURGEON 1.8, N,
p. 148,

BERTOLETTE, L. C., ENSIGN, U. 8. N.
1.29. Reference to, p. 148.

BIRCH ISLAND,ME. FPosition of rock near, determined, p. 23.

BIRD AND ANIMAL SKINS. Collection of, made by Subasajst-
ant J, Il Turner, in dlaska, p. 89,

BISMATRCK, N. DAK. Longitude station established at, p. 57,

BISPHAM, H. A., ENSIGN, U. 8. N.. p. 145,

BLACKEWATER RIVER. p.49. .

BLAKE,steamer. TUseof and reference to, pp. 31, 32, 44, 45, 46, 47, 83,
141, 144. 149,

BLAKE CITY. UTAH, p. 77.

BLASTING. In 8t Croix River, pp. 19, 20.

BLISH,J.B., ENSIGN, U. 8. N. Service on steamer Hassler, p. 66.
Reference to as Licutenant, pp. 148, 149,

ROARD OF PORT WARDENS, PHILADELPHIA p. 96.

BOARD OF TRADE. PHILADELPHIA, p. 96,

BOARD ON THE LIBRARY AND ARCHIVES, pp. 80, 93.

BOGERT, . 8., JR., ASSISTANT SURGEON, U.8. N. Service on
stoawer Blake, p. 4. Reference to, pp.148, 149, .

BOOK MOUNTAINS, COLORADO. Recounaissance for triangu-
lation station in, p. 77.

BOOKS, PAMPHLYETS, SERIALS, AND MAPS RECEIVED IN
LIBRARY DURING THE YEAR, p. 140.

BORACHO PEAK, MEXICO, p. 63,

BORDEN TRIANGULATION. Reference to, p.24.

BORONDA. Triangulation station in California, p. 66.

BOSQUE BONTTO PEAK, MEXICO, p. 63,

BOSTON. M ASS. Maunetic observations at, p. 21. Reference to, p.96.

BOUNDARY BAY. survey of, p, 76.

BOUNDARY LINE. Between Alaska and the British possessions
in North America. Surveys relating to the preliminary location
of. pp. 86-90. Between the United States and Mexico, pp. 49, 62.

BOUNDARY MONUMENT. At Fort Bliss, Tex., p. 62.

BOUNDARY MOUNT. ‘Triangniation station in Alaska, p, 87.

BOUTELLE, . 0. Late Assistant, Reference to, p. 52,

BOUTELLE. JOHN B. Servieein Florida, p. 49. Service in Indi-
ana, pp. 53, 54. Cowputing Divisien, pp. 119,120,

BOWDWIN HANS. Laborer, p.132

BOWEN, SAYLESJ. Watchman, p.131.

Service on steamer Bache,
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BOWEN ROAD, D. ., p.41.

BOWLDERS AND LEDGEX IN 8T. CROIX RIVER, ME. Form-
ing obstacles to mavigation and timber driving and causing
s ripps Uor rapids, p. 14

BOWSEDL PROF. E. A., ACTING ASSISTANT. leconnaissanee
and sigual bulding in connection with geodetic operations in the
southwestera part of the State of New Jersey.

BOXFORI MASS, 1. 25,

BOY 1L C. H., ANSISTANT, Survews for the preparation of detailed
maps of the grounds includedin the Clickannauga and Chattasoogs
National Military Park, pp. 4. 84, 8. leconnaissanes helween
Lakes Huren and Erie on the Defroit and S, Clair vivers and
country adjacent to determine a scheme of triangulation con-
necting with the triangulation of the United States Lake Survey.
p. 81,

BRADFORD, MASS., p.2.

RRADFORD, GERSHOM, ASSISTANT. Chief of the Chart
Trivision, pp. 92,117,129, )

BRADLEY, 8. .  Acting aid. Serviee in Maine, p. 20.

BRAID, ANDREW, ASSISTANT. Executive officer to Super-
intendent, p. 97.  Reference to, pp. 54, 61.

BRANCH HYDROGRAPHIC OFFICE, PHILADELYHILA, p.96.

BRIDESBURG AND GREENWICH POINT. Survey of Delaware
River between, p. 37.

RRIDGE. New, across the Columbia River. p. 73,

BRIDGEPORT, CONN., p. 84

BRIDGETON. Triangulation station in New Jersey, p. 37.

BRISTOL COUNTY, MASS, p.24.

BRITISH POSSESSIONS IN NORTH AMERICA, p.81.

BROAD BRANCH ROAD, DISTRICT OF COLUMBIA, p. 40.

BROAD COVE, EASTPORT HARBOR, MAINE, p. 20.

BROCKTON, MASS., p. 25,

BROOKLYN NAVY.YARD. p.34.

BROWN, ¥, H., ENSIGN U. 8§, N. Service on schooner Eagre
and steamer Daisy, pp. 29,30. Service on steamer Buche, pp. 60.
62.  Reference to, p. 148.

BROWN, JOHN H. Laborer, p. 132

BROWXN, PROF. 8. J., U. 8. N, U, 8. Naval Observatory. p. 64,

RROWN, GUY W, ENBSIGN U. 8. N. Service on steamer Gedney,
p.74. Reference to, p. 148.

BRUCE, SANDY. Moessenger. p. 132

BRYANT, NETL, Chart Divigion, p. 126,

BRYANT, P H., ASSISTANT SURGEON . 8. N.
steamer (Fedney, pp. 74, 75. Reference to, pp. 148, 149.

BUCHANAN, PROF. A. H.. ACTING ASSISTANT. Occupa-
tion of stations in continaation of the triangulation of the State
of Tennessce, and for jts connection with the triangulation of the
State of Kentucky, p. 55

BUCHANAN, W. W, ENSIGN U. 8. N. Service on schoener
Eagre and steamer Daisy, pp. 29, 30. Service on steamer Bache,
pp. 60,62, Reference to, pp. 148, 149,

BUCK HILL. Triangulation station in Minnesota. p. 56.

BUCKSPORT, ME. p.22.

BUFF & BERGER, p. 24.

BULL MOUNTAIN, N. Y. Lioeof lcvels run to top of. p. 36.

BULLARD, W. H. G., ENSIGN T. 8. N. Service on steamer
Gedney, pp. 74, 148,

BULLETINS. List of, published during the year, pp.6. 7.

BULLETIN No. 22. Reference to, p. 39.

BULLETIXN XNo.24. Reference to, p. 27,

BULLOCK, W. H Mechanician, p.132.

BULLOCK, W. P. Service in Connecticut river survey, p. 34.

BUOYS. Useof for hydrographic signals, j.29,

BURDICE, W. L., LYEUT. T. 8. N. Service on ateamer
PP. 29, 60,62, Reference to, pp. 148, 149.

BURGAW,PENDER CO.,X.C,, p. 44,

BURTAT. ISLAND, BASTPORT HARBOR. MAINE, p. 20.

BURLINGTON, VI. Magnutic observations at, p. 21.

BURNETT.J.C,LIEUT.U.S.N. Reference to, p.74.

BURROTUGHS BAY, ALASKA, pp. 78,81,

BURRVILLE, D.C,, p. 41

BUTLER, W, H. Chief messenger, pp. 92,152 .

BUZZARDS BAY AND NANTUCKET SOUND. Topographical
resurveys and triangulation preparatory thereto on the shores of,
pp. 30, 31,

Service on

EBache,
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CADEL. MISS ¥, Oflice of Assistant in charge, pp. 94, 118,

CAIRO, MISS., p. 50, -

CALIFORNTA, State of.  Ipclnded in Western Division. p 63, Hy
drography of coast of. pp. 67, 66-

CALATS, ME. p 1.

CAMBRIA ROCK. CAL.p. 66,

CAMBRIDGE, MARS. p.25.

CAMP COLONN A PORCUPINE RIVER A LASK A 1 /6,

CAMPECHE BANK. Curreust station offl p. 47.

CANADEAN PACIFIC R R, p. 15,

CANATLASKA MOUNTAIN, ALARSK A, .89,

CANAL DE HARO. Hydrographic work in, p. 76.

CANOGOSE RIPPS, 1. 16,

CAPE ANN,MASS., pp. 23.04.

CAPE CANAVERAL, pp- 43, 47.

CAPECOD (ORPROVINCETOWN ) HARBOR. Reportofchanges
in shore line aud anchorage areas, p. 27.

CAPE FANSHAW. ALASKA. pp. 79, 80.

CAPE GREGORY.OREGON, p. 72,

CAPE HATTERAS LIGHT. p. 4.

CAPE HATTERAS SHOALS p. 43,

CAPE MAY.2 Longitude work at, p. 36.

CAPE ROMANO. FLA, p. 47, :

CAPESABLE FLA. p.47.

CAPESAN MARTIN, CAL., p. 65, 66.

CAPE SHOALWATER, WASH, p. 74,

CAPE SHOALWATER LIGHT-HOUSE, p. 74.

CAPOTE MOUNTAINS. p. 63.

CARLISLE. MISS ALICE V.

Disbursing oflice, pp. 95,146, 151,

CARMINADA BAY,LA. p.59.

CARPENTER SHOP, pp. 92, 132,

CARPENTER,U.8.N. Aftached to the Coast and Geodetic Nur.
vev. p. 148, "

CARRIE A.LANE. Schoaner, p. 43.

CARTER, T.F., ASSISTANT ENGINEER U. 8. X,
steamer Patierson, p.80. Relerence to, pp. 148, 149,

CARVER MASS. 1. 25,

CASELLA THEODOLITE.

CATCHING SLOUGH, p. 72,

CENTRAL AVENTE,D. C..p. 41.

CERRO ALTO, p. 63,

CHAIN BRIDGE ROAD. D.C,p. 4L,

CHANGES IN SHORE LINE OF ARANSAS PASS, TEXAS,
p. 62

CHANGES. In Willapa bay, Washington, p. 74.

CHAPEL ROAD. D.C..p. 4l
CHATPIN, F. L., ENSIGN U. 5 XN.
p.8l. Reference to, pp. 148, 146,
CHAPM D.¢. Rlectrotypiat and photegrapher, pp. 91, 126,

CHARLESTON, W. VA, p.54.

CHART AGENCIES, p.92.

CHART BOARD, 1. 90,

CHART CATALOGUE, p. 2.

CHART DIVISION. Annunalreport of, pp. 126-129.
p. 92,

CHART ISSTES.

CHARTS.
during the year.
distribution.
issueof,p. 92.

CHARTS OX HAND AND RECEIVED FROM JULY 1, 1890, to
JUXE 20. 1881, Tabulated statement of, p. 120,

CHARTS PUBLISHED BY PHOTOLITHOGRAPHY.

"BER OF, p.10¢.

CHARTS PUBLISHED BY PHOTOLITHOGRAPHY WITH-
DRAWN FROM CIRCULATION. p.109.

CHATHAM ROADS, MASK. 1. 30,

CHATHAM RIVER, FLA. p.47.

CHATTAXNOUGA, TENN., pp. 84, 85.

CHESAPEAKE AXD OHIO R.R.,p. 5.

CHERTER, CONN. p.34.

CHESTERFIELL, N.H._ p 21

CHESTNUL, 4. A, Pay Yeoman, schoever Earnest, p. 76,

Service on

Roference to usé of, p. 87,

Serviee on steamer Pallerson,

Reference o,

Tabulated statement of, p. 127,

Drawing and publication of, p.91. (New.) Published
List of, p. 128,  Receipts, issues, and general
Tabulated statement of, p. 128, Publication and

NUM.
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CHESTNUT STREET WHARF, PHILADELPHIA, pp. 38, 96.

CHICAGO, ILL., p.56.

CHICKAMAUGA AND CHATTANOCOGA NATIONAYL MILI-
TARY PARK COMMISSION, pp. 45, 51, 84, 85.

CHIEF ENGINEER AND SURVEYOR OF PHILADELPHIA,
p. 37,

CHIEFS OF OFFICE DIVISIONS, p. 90,

CHILDS, C. W., Chart Division, p. 126.

CHILKAT AND FUNTER BAY STATIONS, LYNN CANAL,
ALASKA, p.70.

CHILEQOT, ALASKA, p.79.

CHILTON, W.B., Clerk to Superintendent, p. 94, 118.

CHRISTIAN. Triangulation station in Missouri, p. 58.

CHRISTIE, A.S., Chief of the Tidal Division. pp. 91.117,122.

CITY PARK, RUTLAND, VT, p.21.

CLARVOE, GEORGE W., carpenter, p. 132.

CLINCH. Triangulation station in Tennesser, p.55.

COAL BANK SLOUGH, p.72.

COAST AND GEODETIC SURVEY. Annual report of, trans-
mitted to Congreas, p. iii; transmitted to the Treasury Depart-
meut, p. v; annual report of, general form and arrangemont of
parts, pp. 2,3; maps of general progress accompanying report,
reference to, p. 2; general statement of progressin field work, pp.
3-5; in office work, p. 3: discoveries and developments, pp. 5. 6:
bulletins, pp. 6,7;: special scientific work, pp. 7-9; explanation of
estimates and estimates in detail, pp. 11-16; records of progress in
field and office work, pp. 17-00; distribution of field parties of the,
pp. 101-108; statistics of field and office work of the, pp. 107-109;
information furnished by, to Departments and individuals, pp.
111, 116; reports of office work of, pp. 117-140; report of Hydro-
graphic Inspector, pp. 141-149; tahular statements of navalofticers
attached to, during fiscal year and to June 30, 1891, pp. 1486, 149;
vessels in the service of, their names, tonnage. ete., p. 149: num-
ber of officers and men attached to vessels of, p. 149; report of
expenditures on account of, by Disbursing Agent, pp. 150, 151.

COAST CHARTS. Showing limits of hydrographic sheets, p. 94.

COAST PILOT. Hydrographic examinations for the, pp. 22 23.
Surveya for the, pp. 20,21

COAST PILOT DIVISION. Abstract of work of, p. 144: annual
report of, pp. 145, 146; reference to, pp. 23, 94.

COAST PILOT OF CALIFORNIA, OREGON, AND WASHING-
TON. Collection of material for, by Prof. George Davidson. As-
sistant, p. 71.

COCHRAN, INDIANA, p.54.

COCKSPUR. Triangulation station in Tennessee, p. 55.

COLD SPRING, N. Y., p. 36.

COLD SPRING. Triangalation station in California, p. 73.

COLD WATER TAVERN, ME, p. 18

COLES, M. A. Recorder. service in Florida, p. 49; serviee in
Kanaas, p. b9

COLE. Triangulation station in Missouri, p. 58.

COLONNA,B. A., ASSISTANT IN CHARGE OF THE OFFICE,
p. 90; Teforence to, pp. 54, 119, 120, 122, 123, 126, 129, 132, 146, 140,

COLORADO. State of; included in Middle.Division, p. 65.

COLSONS. Triangulation station in New Jersey, p. 37.

COLUMBIA RIVER. Survey of, pp. 73, 74.

COLTMBUS, OHIO, p. 45.

COMMANDERS U. 8. N. Attached to Coast and Geodetic Sur-
vey, p. 148,

COMMERCE. Of Port Townsend, Wash., p. 75.

COMMISSION. On augar standards, p. 96.

COMMISSIONER OF INTERNAL REVENUE, p. 96.

COMMISSIONERS OF THE TOPOGRAPHICAL SURVEY OF
MASSACHUSETTS, reference to, pp. 24, 25.

COMPLETION OF RESURVEYS AND EXAMINATIONS OF
SOUNDINGS IN SUISUN BAY, KARQUINES STRAIT. AND
VICINITY. pp. 71, 72.

COMPLETION OF THE DETAILED TOPOGRAPHICAL
SURVEY OF THE DISTRICT OF COLUMBIA BY ASSIST-
ANTS J. W, DONN, D. B. WAINWRIGHT, AND W. C.
HODGKINS, AND BY SUBASSISTANT J. A. FLEMER,
pp. 39-42.

COMPLETIOR OF THE HYDROGRAPHIC SURVEY OF
HEASTPORT HARBOR, MAINE, pp. 20,21,

ALPHABETICAL INDEX;

COMPLETION NF THE HYDROGRAPHY OF THF COAST
OF CALIFORNIA, IN THE VICINITY OF PIEDRAS
BLANCAS AND POINT S8UR LIGHTS. DETERMINATION
OF THE TOSITION OF VON HELM ROCK, IN THE VI.
CINITY OF SAN SIMEON, pp. 65,66,

COMPLETION OF THE SURVEY  OF PERDIDO BAY AND
I'TS TRIBUTARIES, FLORIDA AND ALABAMA. TRI-
ANGULATION, TOPOGRAPHY, AND HYDROGRAPHY.
.40

COMPUTING DIVISION.
ence to, p.91.

COMRTOCK LEDGE, EASTPORT HARBOR, MAINE, p. 20.

CONCLUDING REMARKS BY 1TIE SCPERINTENDENT, p. 87.

CONE PEAK. Triangulation station in California. p. 66.

CONNECTICUT, State of, included in Eastern Division, p. 17;
reference to. pp. 40, 84.

CONNECTICUT AVENUE WASHINGTON,D. C.,p. 41

CONNECTICUT RIVER. Reference to survey of, p.41; topograph-
jcal survey of the, pp.32-34; hydrographic survey of, p. 34; refer-
ence to, pp. 37, 84.

CONNECTION OF COAST TRIANGULATION OF CALIFOR-
NIA WITH MAIN TRIANGULATION, p.66.

CONNECTION OF MEMPHIS, TENN., WITH CORINTH, MISS.,
BY LINES OF GEODETIC LEVELING, pp. 50,51.

CONNECTION OF THE PRIMARY TRIANGULATION NEAR
THE 39TH PARALLEL ADVANCING TO THE EAST-
WARD IN THE STATE OF INDIANA WITH THAT AD-
VANCING TO THE WESTWARD IN THE SAME STATE,
pp- 33, 54.

CONTINGENT EXPENSES STANDARD WEIGHTS AND
MEASURES. Expenditures on account of, pp.177,178.

CONTINUATION OF GEODETIC OPERATIONS IN THE
STATE OF WISCONSIN, pp. 5L 52.

CONTINUATION OF THE DETAILED SURVEY FOR THE
REVISION OF THE MAPS OF THE WATER FRONT OF
THE CITY OF PHILADELPHIA, p.37.

CONTINUATION OF THE PRIMARY TRIANGULATION
ADVANCING TO THE WESTWARD NEAR THE 39TH
PARALLEL IN INDIANA TO A CONNECTION WITH
THAT ADVANCING TO THE EASTWARD IN THE SAME
STATE, AND RECONNAISSANCE FOR A BASE OF VERI-
FICATION, pp. 52,53

CONTINUATION OF THE RECONNAISSANCE AND 0OCCU-
PATION OF STATIONS FOR THE EXTENSION OF THE
PRIMARY TRIANGULATION IN ALABAMA TOWARDS
THE GULF OF MEXICO,pp.49,50.

CONTINTATION OF THE SURVEY OF THE COLUMBIA
RIVER FROM VANCOUVER, WASH. TOWARDS THE
DALLES, pp.73,74.

CONTINUATION OF THE TIDAL RECORD AT THE AUTO-
MATIC TIDAIL STATION; SAUSALITO, BAY OF SAN
TRANCISCO, p. 71

CONTINUATION OF THE TOPOGRAPHIC AND HYDRO-
GRAPHIC SURVEY OF THE ST. CROIX RIVER FROM
THE VICINITY OF VANCEBORO, ME., TO THE SOUTH-
WARD, pp.18.19.

CONTINTUATION OF THE TOPOGRAPHICAL SURVEY OF
THE HUDSON RIVER, pp. 36, 37.

CONTINUATION OF THE WORK OF DETERMINING
TOWN BOUNDARIES IN THE STATE OF MASSACHU.
SETTS; RESURVEYS OF MARTHAS VINEYARD; SERV-
ICE AS A MEMBER OF THE MISSISSIPPI RIVER COM-
MISSION, pp. 24-26.

COOK, FRANK A. Tustrument Division, p.132,

COON KEY, FLA. p. 47.

COOPER'S POINT, CAL., p.65.

COOS RAY AND ROSEBURG RAILROAD, p.72.

COOS BAY, OREGON. Survey of, pp.72,73. .

COPE, FRANK B. Recorder, servicein Indiana, p. 54,

CORINTH, MISS.,p.50. -

CORNELL UNIVERSITY. Magnetic station in grounde of,p. 21,

CORPS OF ENGINEERS U. 8. A.(See U. 8. Engineers).

Aunnual report of, pp.119,120; refpr-



ALPIIABETICAL

CORRECT. Triangulation station in Ripley County, Indiana. p. 52.

COSMOS (steam launch), pp. 68, &0, 81, 149,

COURTENAY, EDWARD H. Computing Division. p. 110,

COURT-HOUSESR. At Corinth, Miss., p. 50: Bismarck., N.
Dak. p. 57; at Edenton, N. C.. p. 45 ai Gainesville, Fla., p. 46:
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DETERMINATIONS OF GRAVITY IN CONNECTION WITH
OBs VATIONS FOR INVESTIGATING THE VARILS
TFONS OF LATTTUDE AT STATIONSIN THE ITAWAIIAN
ISLANDS. Relerence top. &,
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Amnnual report of, pp. 130181,
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Completion of the detailed topographical survey of, pp
clided in Eastern Division. p. 17, Referenee to. ppo it
DIVISION OF ALASKA.  Abstract of fickd work in. pp. T8-81.
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topographical survey of the District of Columbia. pp. 39-42. Ref-
erenee to, p. 14

PDOOLITTLE, MYRICK II. Computing Division. p. 120.
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DUBUQUE, IOWA, pp. 52, 56.
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ECLIPSE EXPEDITION. To the west coast of Africa. p.91.

EDENTON, CHOWAN COUNTY, N. C., p. 45,
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observations, p. 15: for office expenses, p. 15: for printing and
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ures, pp. 96,183,184,
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and - British Columbia, pp. 67-68. Determinations in Alaska, pp.
78-70. Value of, at Washington, p. 390. (See alao Appendix No. 15,
Part IT.

GRAVITY MEASURES. Statistics of, p. 107,

GRAVITY OBSERVATIONS. On west coast of Africa and on
islands in the middle and west Atlantic, referred to, p.39.

GRAY, EMMET. Tide Observer, Sausalito, Cal., p. 71.

GREAT DUCK ISLAND, ME. Position of Lighthonse deter-
mined, p. 23.

GREAT NECK MADEQUET. NANTUCKET ISLAND, MASS,,
p.27.

GREAT PECONIC BAY, LONG ISLAND. p. 35.

GREA'T POINT, NANTUCKET ISLAND, pp. 26,29,

GREAT POINT LIGHTHOUSE. p. 26.

GREAT POINT TO SANKATY HEAD, MASS., Hydrographic
sheet, p. 27,

GREAT SALT LAKE, p.78.

GREAT SOUTH BAY, LONG ISLAND, p.35.

GREEN, FREEMAN R. Miscellaneous Division, p. 131.

GREENING'S ISLAND. ME. Examination for rock near, p.23.

GREEN RIVER VALLEY, UTAH. Proposed longitude station
in, p. 77,

GREEN. Triangulation station in Indiana, pp. 52,52.

GREEXN.-STOUT. Lire in triangulation of Indiana, pp.52,53.

GREENWICH POINT, PA, p.37,

GRINAGE, JOHN F., Messonger. p. 132,

GROVELAND, MASS. p. 25,

GUILLAUME, DR, p.184.

GTULY OF GEORGIA. Surveys in, p.76.

GULF OF MAINE. Meeting of tides of, with those of the At
lantic, p. 29. Reference to, p. 23.

GULF OF MEXICO. Current stations occupied in the, p. 47.
Reference to, pp. 49, 50, 60.

GULF STREAM, p.44.

GULF STREAM EXPLORATIONS. Observations of surface
and subsurface carrents continoed, pp. 46,47,

GUNNISON, UTAH. Triangulation station at, p. 77.
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HALL, A, L., LIEUT., 1. 8.N. Nerviceon Str. Endeavor, p. 23.
teference to, p. 145,

RALLOWELL, ME., pp. 23. 24

HALTER, R. E.,, ASSISTANT. Observations of the magnetic ele-
ments, abselute and differential, continued at the antomatic regis-
try station, S8an Antonio, Texas, p. 61.

HAMPTON. Triangulation station in Minnesota, p, 56.

HAMPTON ROADS, VA, pp. 44, 47.

HAMPTON-PRESCOT. Line in trinngulation of Minnesota, p. 56.

HANDBURY, THOMAS H. Major U, 8. Engineers. Data fur-
nished to, p. 73,

HANDERCHIEF SHOAL. Additiopal soundings and revision of
hvdrography. p. 30. Reference to, p. 20,

HANDLAN, MISS M. L., Chart Division, p.126.

HANOVER, N. H. Magnetic observations at, p. 21.

HARBOR LINE COMMISSION, STATE OF WASHINGTON,
pp. 76, 85, 86.

HARKORT, C. P.

Alaska Boundary party, p. 89,
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HARPER HOSPITAL. DETROIT, MICH., p. 36.

HARRIS, ROLLIN A, Tidal Division, p.122.

HARRISON MRS. VIRGINIA. Tidal Division, p. 122.

HARTFORD, CONN. Magnetic observations at, p. 21,
to, p. 34.

HASKELL DIRECTION CURRENT METER, p. 46.

HASKELL, E. E.,, EXPERT OBSERVER. Service on Steanier
Blake, pp. 46, 47. Physical bydrography. Obscrvations of tides and
enrrents, densitics and temperatares in Long Island Sound in con.
nection with the work of the U. 8. Fish Comumission, pp. 32,83, 84.
Physical hydrography.

Teference

HASSAN. Triangulation station in Minnesota, p. 56.
HASSLER, Steamer.  Use of and reference to, pp. 65, 66, 85, 142, 144,
145, 149.

HASSON, A, R. Pay Yeoman. Service on schoorer Eegre and
steamer Daisy. p. 29, 30.
HASTINGS, MINN | p. 56.

HAVANA, CUBA, p. 47,

“HATILOVER.” THE.
26, 29.

HAWAILIAN ISLANDS, p.93.

HAWATL HAWAITAN ISLANDS.
on, p. 39.

HAYDEN'S ISLAND. COLUMBEBIA RIVER, p. 73.

HAYFORD, JOHN F. Office of Standard Weights and Measures,
pp. 96, 183,184, Tidal Division, p. 121.

HAZARD, D. L. Computing Division, p. 119.

HEADER CREEK, LONG ISLAND, Pp- 35.

HEARD. Triangulation station in Missonri, p. 58.

HEATH, KANS., p.59.

HEIGHTS OF PERMANENT BENCH MAREKS BY
LEVELING. Number of, p. 107.

HEIN, MISS SOPHIE. Chart Division, p. 126,

HELEN, Steamer. Use of and reference to. p. 85.

HELENA, MONT., p. 56.

HELM,J. M. LIEUT. U. 8. N,, ASSISTANT.
vey of Willapa Bay, Washington, pp. 74, 75.
148, 140,

HENRY.N.G. Disbursing office, pp. 95, 151.

HENNEPIN COUNTY, MINN., p. 56.

HERGESHEIMER, GEORGE. Engraving Division, p. 125.

HERGESHEIMER, JOSEPH, ASSISTANT. Topographical recon.
naissance of the west coast of Florida between Cape Sable and
Cape Romane,pp. 47,48. Triangulation of the Schoodic Lakes,
forming part of the Northeastern boundary between the United
States and Canada, p. 18.

HERRESHOFF NATHANIEL (.
tide gauge at Bristol, R. 1., p.31.

HETZEL SHOAL,p. 45.

HICKORY—EMANTUEL. Line in triangulation of Escambia Bay,
P. 48. .

HIGH SCHOOL BUILDING, SEATTLE, WASH. Gravity station
at, p. 68.

BILDRETH,D.M. Drawing Division, p. 123.

HILGARKD,T.C. Reference to,p. 21.

HINGHAM BAY,BOSTON HARBOR, MASS. Examination of
ledges in, p. 23. Hydrographic resurvey recommended, p. 23,

HINDMARSH, W.B. Service in Massachusetts, p.31. Service in
District of Columbia Survey, p. 40.

HITCHCOCK, Steamer, pp. 144, 149,

HOAG.PROF. W. R., ACTING ASSINTANT. Reconnaissance
and accupation of stations in continuation of the triangalation of
the State of Minnesota, p. 56.

HODGEKINS, W. C,, ASSISTANT. Tepographical survey of the
Connecticut River from Middletown, Conn.. to the Salmon River,
and from Middletown northward, pp. 33,34. Complation of the
detailed topographical survey of the District of Columbia, pp- 39-42.

HOGGATT, W, B.,, ENSIGN, U.8. N. Service on steamer Lzche,
.60, 62, 148, 149,

HOLCOMBE,J, H. L, LIEUT,, U.S. N., p. 148.

HOLDEN,PROF.E. 8., DIRECTOR OF THE LICK OBSERV.A-
TORY, p. 68. s

HOLLY GROVE WHARF, MD., p. 33.

HOLTON, RIPLEY CO.,IND., pp. 42, 43, 52.
base measurement at, pp. 54, 55.

HOLTON BASE QUTFIT. Description of, pp.

NANTUCKET ISLAND, MASS. pp,

Gravity and Magnetic work
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Reference to. pp. 142,
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HOME STATIONS OCCUPIED FOR GRAVITY MEASURES,
number of, p. 107.

HAONOLULU, HAWAIIAN ISLANDS.
tions of latitude and determinations of gravity at, p. 39.
Appendix No. 13, Part T1.)

HOONIAH, ALASKA, p. 8L

HOUSE. Triangulation station in Tennessee, p.55.

HOUSTOX, TEX., p. 62.

HOWAKD, W. L., ENSIGN U. 8. N,
P. 81. Reference, to pp. 148, 149.

HUBRBARD. Triangulation station in Missowri, p. 58.

HUDSON BAY COMPAXNY, py. 6%, 73.

HUDSON RIVER, N. Y., p. 8.

HUECO MOUNTAINS, p. 63.

HUECO TANKS, p. 63

Observatious of varia-
{See also

service on Reamer awterson,

HUGHES, EDWARD M., LIEUT. U. 8 N.,, ASSISTANT. Ily-
drographic resurvey of Nantucket Shoals, pp. 28-30. Hydro-

graphic surveys on the const of Louisiana between Barataria Bay
and Last lsland, p. 59. Hydrographic resurvey of Aransas Pass,
entrance to Aransas Bay, Texas, pp. 61.62. Referenco to. pp. 141,
148, 149.

HUMANE HOUSE, NO. 54, NANTUCKET ISLAND, MASS. p.
26.

HURLBUT, 8. R, ENSIGN U. S.N. Bervice on Rteanmer Hassler,
pp. 66, 148, i

HYANNIS LIGHT, p. 30.

HYDROGRAPHIC CHARTS, originals, number of, p. 109.

HYDROGRAPHIC DISCOVERIES AND DEVELOPME
ANNOUNCED IN XOTICES TO MARINERS, pp. 5.6,

HYDROGRAYHIC DIVISION, p. 94 Reference to, p. 144. An-
nual report of, pp. 146,147,

HYDROGRAPHIC EXAMINATIOX FOR A SHOAL RE-
TORTED OFF HETZEL SHOAL, CAPE CANAVERAL, AND
DETERMINATION OF THE POSITION OF MARTIN'S IN-
DUSTRY LIGHT-VESSEL, OFF PORT ROYAL ENTRANCE,
p. 45.

HYDROGRAPHIC EXAMINATIONS FOR THE COAST Pl
LOT, AND SPECIAL INQUIRIES AND EXAMINATIONS
RELATIVE TO HYDROGRAPHEY ON THE COAST OF THE
NEW ENGLAND STATES AND OFF RYE BEACH, N. Y.,
pp. 22, 23,

HYDROGRAPHIC EXAMINATION OFF RYE BEACH,N, Y.,
pp- 35, 36.

HYDROGRAPHICINSPECTOR,, p. 85. Abstract of annual report
of, pp. 94, 95. Annual report of, pp. 141-149. Reference to, p. 81.
HYDROGRAPHIC OFFICKE, NAVY DEPARTMENT, p. 45.
HYDROGRAPHIC RESURVEY OF ARANSAS PASS,

TRANCE TO ARANSAS BAY, TEXAS. pp. 61, 62.

HYDROGRAPHIC RESURVEY OF NANTUCKET SHOALS,
pp. 28-30. :

HYDROGRAPHIC RESURVEYS OF SHINNECOCK. QUAN-
TUCK AND MORICHES BAYS, SOUTH COAST OF LONG
ISLAND, pp. 34.35.

HYDROGRAPHIC SHEETS, of resurvey of Nantucket Shoals, p.
29; of coast of Alaska, p.79; of coast of C(alifornia, p. 65: of Con-
necticnt River, p. 34; of Nantupket Island, Mass., p.27; of south
coast of Long Island, p.35; of Willapa Bay, Washington, p. /4.

HYDROGRAPHIC SOUNDINGS AND ANGLES, originals, num-
ber of volumes, p.108; duplicates, number of volumes, p. 108.

HYDROGRATHIC SURVEY OF SHELTER ISLAND SOUND
NEAR THE EASTERN END OF LONG ISLAND,N. Y. p. 32

HYDROGRAPHIC SURVEY OF THE CONNECTICUT RIVER
FROM LYME FERRY TO CROMWELL, ABOVE MIDDLE-
TOWN. TOPOGRAPHIC SURVEY OF THE CONNECTI-
CUT, p. 34

HYDROGRAPHIC SURVEY OF WILLAPA BAY, WASH.
INGTON, pp. 74, 75.

HYDROGRAPHIC SURVEYS EXECUTED DURING
YEAR. Tabular statement of, p. 143.

HYDROGRAPHIC SURVEYS IN SKAGIT BAY, DRAYTON
HARBOR, BOUNDARY BAY, AND THE GULF OF GEOR-
GIA, p.76.

HYDROGRAPHIC SURVEYS ON THE COAST OF LOUISI-
ANA BETWEEN BARATARIA BAY AND LAST ISLAND,
Pp. 59,60,
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HYDROGRAPHIC SURVEYS AND RESURVEYS, of the St.
Croix River, Me., pp. 18-20; of Eastport Harbor, Me., pp. 20,21;
on coast of Maine, p. 22; on coast ot the New England States and
off Rye Beach. N. Y. pp. 22.23; of Kennebec River, Me., pp. 23,24;
of Nuntucket Sheals, pp. 28 3G; on Handkerchief 8hoal and
vieimity, p. 30: of Shelter Island Sound, p. 32: of Cunnecticut
River, p. 34; on sonth coast of Long Island, pp. 34 35; off Rye
Beach, N. Y., pp. 85.36; of Sparrow Point, Patapseo River, p. 35;
on Potomac River, p. 43; on Cape Hatteras Shoals, pp. 43,44,
Hydrographic examination for a shoal reported off Hetzel Shoal,
Cape Canaveral. and determination of the position of Martin's In-
dustry Light vessel, off Port Roval Entrance, p. 43; in Gulf
Stream, pp. 4647 : of Escambia Bay, Florida, p. 48; of Perdidv Day,
Florida, and Alabama, p. 49; on coast of Louisiana, pp.59,60; ot
Aransas Pass, Texas. pp. 61.62.  On coast of California, pp. 65. 66,
In Suisun Bay, Karquines Straits and vicinity, pp. 71, 72. In
Coes Bay, Oregon, p. 72, Of Willapa Bay, Washington, p. 74.
In Skagit Bay. Drayton Harbor, Boundary Bay, and the Gult of
Georgia p. 76. In Alaska. pp. 79-81.

HYDROGRAPHLC WORK TPON CAPEHATTELRAS SHOALS
IN CONNECTION WITH THE PROPOSED SITE FOR A
LIGHT-HOUSE ON THE WESTERN PART OF THE NORTH.
ERN OUTER SHOAL, pp. 43, 44.

HYDROGRAPHY. Atlanticscoast. Abstract of progress in, pp.
141, 142. Pacific coast. Abstract of progress in, pp. 142, 143,
Statistics of, p. 107,

HYPSOMETRIC WORK. In Uiah, p. 77.

TARDELLA, C. T.. ASSISTANT. Hydrographic resurvevs of
Shinnecock, Quantuck. and Moriches bays, south coast of Long
Island, pp- 34,35. Reference to, p. 142,

ICE. Quantity of. shipped from Kennebee River, p. 24.

IDAHO. State of, included in Western Division, p. 65.

TLLINOIS. State of, included in Eastern Division, p. 17.

INDIAN RESERVATION, LONG ISLAND. p. 35,

INDIAN TERRITORY. Included in Middle Division. p. 56,

INDIANA. Stato of, included in Eastern Division, p. 17.
angulation in, p. 52,

INFORMATION FURNISHED TO DEPARTMENTS AN IN.
DIVIDUALS. Table Nu. 3, pp. 111-116.

INSTRUMENT DIVISION, pp. 92,03, Annuul report of, pp. 132~
138,

INSTRUMENT SHOP, p. 132.

INSTRUMENTS MADE PRACTICALLY NEW BY RECON-
STRUCTION DURING THE YEAR ENDING JUNE 30, 1801,

. 137,

IthTRYMENTS (NEW) ETC.. MADE DURING
ENDING JUXNE 30, 1891, p.137.

INSTRUMENTS (NEW) PURCHASED DURING THE
ENDING JUNE 30, 1801, p. 127.

INSTRUMENTS REPAIRED DURING THE YEAR ENDING
JUNE 30, 1391, pp. 136, 137.

INSTRUMENTS USED IN TOWN BOUNDARY SURVEY OF
MASSACHUSETTS, p. 24.

INTERNAL REVENUE BUREAT, p. 96.

INTERNAL REVENTUE, COMMISSIONER O, pp. 96-185,

INTERNATIONAL AND GREAT NORTHERN RAILROAD
DEPOT. JACKSONVILLE, TEX., p. 46.

INTERNATIONAL BUREAU OF WEIGHTS
TURES, pp. 95-184.

INTERNATIONAL BOUNDARY LINE.
of, pp. 18,19.

INTERNATIONAL COMMITTEE ON WEIGHTS ANTY MEAS.
TURES. Estimate of expenses of American member at general
conference of, p. 16.

INTERNATIONAL GEODETIC ASSOCIATION. Estimate for
contribution to, p. 13. Observations of latitudein codéperation with
the, pp. 38,39,70,71. Referemnce to.p. 93, Seo also Part X1, Appen-
dix No. 13.

INTERNATIONAL STANDARDS (weights), p. 93.

INTRODUCTORY STATEMENT. Preceding records of progress
in field and office work in annual report, p. 1.

IOWA, State of, inclnded in Middle Division, p. 56.

IRONDALE, WASH., p.75.
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IRON MOUND,
. 58.

IRONTON, MO. Longitude determined, p.57.

TRWIN JOIIN, COMMODORE U. 8. N., PRESIDEXT 0¥ BOARD
FOR SPEED TRIAL OF CRUISER SAN FRANCISCO, pp. 72
85. :

ISLE DERNIERE. LOUISIAN A, p. 59,

ISTHMUS SLOUGH, p. 72.

TTHACA. N, Y. Magnetic observations at, p.21.

‘Friangulation station in Saline County, Kans.

¥,

JACKSON, ROLLO S,
PD. 94,122,139

JACKSONVILLE, TEX., pp. 45, 46, 58.

JAMESVILLE, MARTIN COUNTY, N. (., p. 45,

JASPER. R T. LIEUTENANT U. 8. X, IN CHARGE OF
HYDROGRAPHIC DIVISION, p. 94. Reference to pp. 144. 147,
149.

JEFFERSOX CITY.MO., pp.51-58.

JEFFERSON COUNTY,IND., p. 53.

JENKINS, F. W, ENSIGN TI.8. N,
p. 80. Reference to, p.148.

JOHNSON, MATTHEY & CO., p. 183,

JOLON, MONTEREY CO..CAL., p.686-

JONES, CHAS. H. Packer and folder, p. 132.

JORDAN, J. N, LIEUTENANT T. 8. X. ASSISTANT. Hy-
drographic surveys in Skagit Bay, Drayton Harbor, Bouundary
Bay, and the Gult of Georgia, p. 76. Reterence to. pp. 142, 148, 144,

JORDAN VALLEY,. UTAH, p. 78.

JUAB, UTAH, p. 77.

JUNCTION CITY, KANS., p.50.

JUNEAU, ALASKA, pp. 78-81.

JUNEAU HARBOR, ALASKA,p.79.

JUNKEN. CHARLES. Civilian expert.
charts of Alaska, p.97.

JUPITERINTET. p. 46.

Tidal Division and Library and Archives,

service on steamer Ratterson.

Preparation of data for

K.

KADIAEK ISLAND, ALASKA, pp. 81-92.

KAMCHATKA AND EASTERN SIBERIA.
tions on coast of, p. 91.

KANAWHA FALLS, WEST VIRGINIA, p. 55.

KANAWHA RIVER, p. 55.

KANSAS CITY, MO, p. 58.

KANSAS.  State of, included in Middle Division, p. 56.
lation in, continued, pp. 38-59.

KARQUINES STRAIT, CALIFORNIA.
Alleged shoaling of, p. 72. Currents. p. 72.

KASA-AN, ALASKA. p. 81.

KATAMA BAY, MARTHAS VINEYARD, MASS, p. 25.

KATAMA BEACH, MARTHAS VINEYARD, MASS,, p.25.

KATER PENDULCA(S, p. 67.

KEARNEY. 8. A. Tostrument maker, p. 132.

KEELER, J. D, LIEUTENANT, U. 8. N. Reference o, p. 34.

XEITH, W. ., Watchman, p. 131,

EENDALL, W. . Biologist, steamer Fish Hawk, p. 84.

KENNEBEC RIVER, MAINE. Depth of water in channel. p. 23.
Rise and fall, p. 23. Obstruction to navigation, pp. 23, 2¢. Current,
p- 23, Survey of, pp. 23,24, 49. Tide gauges established in survey
of, p. 24. Bench mark at Hallowell, p. 24. Number of vessels in,
7. 24, Quantity of ice shipped from. p. 24

KENTUCKY. State of, connection of triangulation of with that
in Tennessee, p. 55. Included in Eastern Division, p. 17,

KERR, MARK B, U. 8. GEOLOGICAL SURVEY, p. 9.

KEY, A. L., ENSIGN U. 8. N. Service on steamer Gedney, p.
75. Reference to, pp. 148, 149,

KEYSER, L. I'. Electrotype room, p. 126.

KIERAULFF, DR. B. N. Alaska boundary party, p. 89.

KILLISNOO, ALASKA, p. 81.

KIMMEL, HARRY, LIEUTENANT, U. 8. N. Service on steamer
Blake, p. 44. Reference to, 148, 149,

Magnetic observa-

Triangu-

Survey of pp. TL72.
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KINDRIC RIPPS. p. 19.

KING AVENUE, KINSTON, N. (., p. 4.

KINSTON, LENOIR COUNTY, N. C.,, p. 4.

KINSTON COLLEGE, NORTII CAROLINA, p. 4.

ETTTERY POIN'T, ME. Maguetic observations at. p. 21
KNIGHT, H. M. Engraving Division, p. 124,

KROPP, PHILIT. Cacpenter, p. 132,

KUBEL, E. A. Engraving Division, p. 125, .
KUMMELL, . H. Computing Division, pp. 118, 120 1

L.

LA CROSSE, WIS_, pp. 52-60.

LAFAYETTE PARK ASTRONOMICAL STATION, SAN
FRANCISCO, pp. 67,76,36. Latitude observations at, pp.70,71.
Observations of moon culminations at, p. 71. Reference to, p. 71.

LA GRANGE, TENN.. p. 5¢.

LAKE CHIPUTADICOOK, MATNE,, p. 18,

LAKE ERTE, p. 61,

LAKXE HURON, p. 51

LAKE PELTO, LOUISIANA., pp. 59, 60.

LAKE SURVEY. Reference to, p. 36.

LAKE WACCAMAW, FLEMING (COUNTY. N.C., p. 4.

LAKEVILLE, MASS., p. 25.

LAMBERT, JOHN, p. 70.

LANMAN, WILLTAM H. Accounting Division, pp. 95,150,

LAST ISLAND, LOUTSIAN AL, pp. 30, 59.

LATITUDE. Determined at stations in Alaska, p. 79, Determined
at Cape May, N.J.. p. 36, Determined at Ielena, Mont., and Bis-
wark, N, Dak., p. 57. Determined at stations in Missonri, p. 57,
Ohserved at Lafagette Park station, San Franciseo, Cal., pp. 70, 71.
Observed at Mount Conness, California, pp. €9, 70. Observed at St.
Michael, Alaska, p. 88, Observed at Wasatch and Patmos Headl,
triangulation stations in Ttah, p. 77. Observed on Poreupine
River, Alaska, p. 87. Observations at Rockville, Md., pp. 38, 39.

LATITUDE STATIONS, number of, p. 107,

LATITUDE AND LONGITUDE. Determined at Augusta, Ga.
Gainesville, Flo., and Jacksonville, Tex., pp. 45,46. Of Camp
Colonna, Poreupine River, Alaska, p. 86.

LAUXMANN, M. Tupstrument maker, p. 132.

LAWN, MISS KATE. Office of Assistant in charge, pp. 94, 118,

LAWSON, J. 8. ASSISTANT. Triaugulation in California, 1.
69, San Francisco subofiice, p. 96.

LEADBETTER POINT, WILLAPA BAY,
P74

LEECH, E. DIRECTOR U. S. MINT, p. 184.

LENGTH OF GENERAL COAST SURVEYED, IN STATUTE
MILES, p. 108,

LENGTH OF ROADS SURVEYED, TN STATUTE MILES, .
108.

LENGTH OF SHORE-IANE SURVEYED IN STATUTE MILES,
INCLUDING RIVERS, CREEKS, AND PONDS, p. 108.

LEONARD, J. (... ASSISTANT ENGINEER, U.S. N., pp. 144
149, -

LETTER FROM THE ACTING SECRETARY OF THE TREAS. .
TRY TRANSMITTING ASTATEMENT QF EXPENDITURES
ON ACCOUNT OF THE COAST AND GEODETIC SURVEY
FOL THE FISCAL YEAR ENDED JUNE 30, 1881, p. 151.

LETTER FROM THE ACTING SECRETARY OF THE TREAS.
URY TRANSMITTING TO CONGRESS THE ANNUAL RE-
PORT OF THE COAST AND GEODETIC SURVEY FOR THE
FISCAL YEAR EXDING JUNE 30, 1891, p. ur.

LEVELING. At base line site, Holton, Ind., p. 54. Betweentide
gange and beuch mark, §t. Panl, Kadiak Tsland, Alaska, p.
§1. Between tide staff and benoh marks at Sausalito, Cal., p. 71,
In Distriet of Colubia survey, p. 42. In Mississippi and Ten-
nessee, pp. 0,51, 1n Missouri, p. 58. In survey of District of
Coluinbia, p. 39.  To connect cross sections with bench marks and
tide gauges, Nantucket Island, p. 27. Vo connect tide gauge with
bench mark, in survey of Handkerchief Shoal. p. 30. -

LEVELS. Run to top of Bull Moantain, N. Y., p. 36.

TEXINGTON, MASS., p. 25.

LIBBEY, PROF. WILLIAM.
sentative of the U. 8. Fish Commission, pp. 31, 83,
I1, Appendix No.7.)

WASHINGTON,

Servire on steamer Blake as repre-
(See alao Part
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LIBRARY AND ARCHIVES DIVISION, pp. 02.94.  Annual Re-
port of. pp. 138-140.

LICK OBSERVATORY, MOUNT HAMILTON, UAL.
observations at, p. 68,

IAEUTENANTS, U S, N.
vey, p. 148,

LIEKCTENANTS (JUNIOR GRADE), U.
Coast and Geodctic Survey, p. 145,

LIEUTENANT-COMMANDERS. U7, 5. N.
and Gevdotio Survey, p. 148,

LIFE-SAVING STATIONS. Near Cape Hatteraxs Light. p.44.

LIGHT-HOUSESN, At Great Duck Island, Me. Pogition deter-
mined, p.23. Proposed site for, oft Cape Hatteras, p. 43.

LIGHT-HOUSE BOARD. Refercnce to. pp. 29, 43, 65, 94.

LIGHT HOUSE EXGINEXR, THILADELPHIA, p. 9.

LIGHT-HOUSE INSPECTOR PEILADELYHLA p. 96,

LIGHT-HOUSE SERVICE. p. 44.

LINDENKOXIL, A. Drawing Division, p. 122.

LINDENKOHIL, H. Drawing Division, p. 122,

LINGARD, W. E. Alaska boundary party,p.£9.

LINES OF SPIRIT LEVELING, LENGTH OF, IN STATUTE
MILES, p. 107.

LIST OF NAVAL OFFICERS ATTACHED 170 THE U. 8.
COAST AND GRODETIC SURVEY DURING THE FISCAL
YHEAR ENDING JUNE 30,1891, and at the end of that year, pp.
148, 149.

LITTLE, F. M.
1292, 130,

LITTLE FALLS,D. C., p.42.

LITTLE GULL ISLAND, p. 84.

LIVERMORE YEAK, TEX,, p. 63.

LIVINGSTON ROAD, D.C,, p. 40.

TOG ISLAND, WILLATA BAY, WASH,, p. 74

"LONE MOUNTAIN. Triangulation station in California, p. 69.

1.ONG BRIDGE,D.C. p.41.

LONG ISLAND,ME. Examination for reported ledge near, p. 23,

LONG ISLAND N. Y. Hydrographic survey of south coast, pp.
34, 86,

LONG ISLAND SOUND, p. 51. Observations of tides, currents,
and densities, and temperatuves in, p. 83

LONGITUDE DETERMINATION BY EXCHANGES OF TELE-
GRAPHIC SIGNALS BETWEEN STATIONS AT CAPE
MAY, N.J, ALBANY, X. Y., AND DETROIT, MICH., DE-
TERMINATIONS OF LATITUDE AND OF THE MAG-
NETIC ELEMENTS, p. 36,

LONGITUDE. Determined at stations in Miunesota, North Da-
kota, Utah, and Montana, pp. 56,57; determined at stations in
Missouari, p. 57; observed at St. Michael, Alaska, p. 89,

LONGITUDE STATIONS, CHRONOMETRICORLUNAR, Num
ber of, p. 107,

LONGITUDE STATIONS TELEGRAPHIC.

LONG, W.M. Janitor, p. 131.

LOOKOUT MOUNTAIN, 1. 84.

LOPEZ. Triangulation station in California, p. 66.

LOPEZ POINT. Triangulation station in Califernia, p. 66.

LOUISIANA, Stateof. ImcludedinMiddle Division, p.56. Survey
of coast of, pp. 59, 60.

LORING, ALASKA, p.81.

LUBY, J.F., ENSIGN, U.S8. N. Service ou steamer Bache, pp. 29,
60, 62. Reference to, pp. 148, 149.

LUCIA ISLANDS. Hydrography in vicinity ef, p.76.

LUDGATE, MISS LIBBEY, pp. 126, 127.

LUNAR TRANSITS. Observed at San Francisco, Cal., p. 71,

LUPER. Triangulation atation in Tennessee, p. 55.

LYME FERRY, pp. 32, 23, 34.

LYNN CANATL, ATLASKA, pp. 79, 80.

LYNN CANAL AND STEPHENS PASSAGE, ALASKA, Chart
of, p. 97.

Pendulum
Attacbed to the Coast and Geodetic Sar
N.N. Attached to the

Attached to the Coast

Tidal Division and Library and Avchives pp. 64,

Number of, p. 167.

N

MACHIAS RIVER, ME., p.22.

M ADISON, IND., p.52.

MAGNETLC ELEMENTS. Datermined at Cape May, N.J., p. 36.
MAGNETIC IRON. In Alaska, p.79.

XXiil

MAGNETIC OBSERVATIONS. At Mt. Conness, Cul,, p. 69: at
San Awntonio, Tex., p.61; at San Franeisco, p.70; a1 statious in
Alagka, p.79; at stations in North and South C(arolina, pp. 44.45;
at stations in the New England and Middle States, pp.21,22; at
St. Michacl, Alaska, p. 89 at Unalaska. Aluska. p.89: at Wasatch
and Patmos Head, triangulation stations in W®ali. p.77; at Wash-
ington. . C.,p.42; on Porcupine River, Aluska p. 87; oviginals,
number of cahiers, p. 108; originals, number of volumes, y. 1ug;
reference to discussion of. p. 91.

MAGXNETIC OBSERVATORIES IN OPERATION, p. o7,

MAGXNETIC PARTIES, numher of. p.107.

MAGXNETIC STATIONS OCCUPIED. XNumbherof, p. 107,

MAGNETIC WORK. Statistics of, p. 107.

MAGNETOGRAPHS. TUsed at San Antouio, Tex., p. 61.

MAHAN. D. H, LIECT, U. 8. X, ASSISTANT. Cowpletion of
resurveys and examination of scundings in Suisan Bay. Karquines
Strait, and vicinity pp. 71,72, Reference to. pp. 142-148

C., Drawing Division. v. 123.

, State of. Ineluded in Eagtern Division, p. 17.
to, pp. 42, 63.

MAIN STREET, WASHINGTON, N. C.. p, 45.

MANSFIELD CONE. Triangulation station in Califernia. p. 66,

MANXNSFIELD, H. B. LIEUT. COMMANDER, U. 8, N, ASKINT.
ANT. General sarveys continued in southeastern Alaska. Tri-
angulation, topograply, and hydrogaphy of Taku Intei. Stephens
Passage, from Dounglass Island to the northward, Gastinenn Cha-
nel, Lynn Cahal, aud Bebm Canal, pp. 79 81, Reference to. pp.
67, 81, 97. 142, 147, 148,

MAPES, MISS L. A. Chart Division, p. 126,

MAPS AND CHARTS. Statistics of. p. 1os.

MARCOTYT. Triangulation station in Minnesota, p.

MAREISLAND NAVV.YARD, CAL. p. 68

MARINDIN, HENRY L., ASSISTANT. Physical hyitrogaphy,
coast of the island of Nantucket from (reat Point 1o Siasconset
and thence to the Surfside Hotel, pp. 26, 270 Al rendered to
hydrographic party acknowledged, p. 28, Ratercnce to. p. 142,

MARION, MARIOX COUNTY, S. C.. 1. 44,

MARITIME EXCHANGE. PHILADELTIIIA, p. 96.

MARR, R. A, ASSISTANT. Dcterminations of longitude ut sta.
tions in Minnesota and North Dakota, Utah. and Montanu by ex-
changes of telegraphic signals, pp. 56, 57.
and is appointed Professor at Virginia Military Institute. Lesing-
ton, Va, p. 57.

MARSHFIELD, OREGOXN. p. 72,

MARTHAS VINEYARD. Resurveys of pp. 24.26, 44, Temper-
ature, density, and current eobservations to thesouthward of. p, X3,

MARTIN, ARTEMAS. Library aud Archives, pp. 83, 188, 139,

MARTIN, W. R. Division Superintendent, El Pase Division,
Southern Pacific Railroad. Facilities afforded by, p. 61,

MARTIN'S INDUSTRY LIGHT-VESSEL. Off 'ort Reyal, pp.
45-47.

MARTIN, T.8. Service on steamer Bache, p. 20

MARTINEZ, CAL , p. 72

MARYLAND. Stateof.
erence to, p. 37.

MASON, JOHN
NUE, p. 185.

MASSACHUSETTS., State of, included in Eastern Division, p. 17:
reference to, . 40; set of weights furnished. p. 93.

MASSACHUSETTS INSTITUTE OF TECHNOCLOGY.

Reference

Resigns as Assistant

Inchuded in Eastern Division. p. 17, Rel-

W., COMMISSIONER OF INTERNAL REVE-

Refer.

S8 (Schooner) 149,

MATINICOCK POINT, p. 84.

MATTARKESSETT BAY, MASSACHUSETTS. p. 25.

MAUPIN, WILLIAM C. Computing Division, p. 120,

MAURY, W.C,p. 118

MAYER, A. N, ENSIGN, U. & XN,
i4,75; reference to, pp 148, 149.

MAYFIELD, UTAH, p. 77,

MCcADORY, R.J. Service in District of Colambia Survey, p. 40;
service in Massachusetts, p. 31.

McARTHUR (Steamer). Use of and reference to, pie. 72, 142, 148,

McCABE, H.R. " Engraving Division. p. 125,

McCOREKLE, SPENCER C., ASSISTANT. Tidal observations at
Chestnut Street Whart, Philadelphia. p. 38; Assistant in charge of
Philadelphia suboffice, p. 96.

Service on steamer Gedney, py.
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MeCORMICK, K. 1.. Recorder, service in Tudiana, p. 54,

McGRATH, J. I, ASSISTANT. Observations of moon eulmina-
tions at San Franciseo, in codperation with work of. in Aaska. p.
71: reference to, p.8l; surveys relating to a preliminary loeation
of the boundary line between Alaska and the British possessions
in North America, pp. 86-90.

Mo UINNESE, 1P, ENSIGN U. 5. N_ p. 1458

MCLANE, WM. R. Driver, p. 132,

MCLEAN. Triangalation station in Tennesses, p. 55.

MONAIR. F. V., CAPT., U, S N, SUPERINTENDENT U. 5.
NAVAL OBSERVATORY, p. 68,

McPHAIL'S ROLLING TIER, p. 19.

MeQUESTION S TRADING POST. Yukon River, Alaska, p. 86,

McVICKERS, THOMAS &, Recorder seevies, in Utah, p. 78,

MEADE JOHN. Alaska Doundary party, .89,

MEARS.J. 1. p. 44,

MEDLOCK. Triangulation station in Missouri. p. 58.

MELTON. Trnangulation station in Tennessee. p. 55.

MEMPHIS, TENN. p. 50,

MEMPHIS AND CHARLESTON L. R, p.5o1.

MEN. Number of, employed in vessels of the U, 8. Coast and
Geodetic Survey. p. 149,

MENDENHALL CHAS. E.
p-27.

MENDENHALE, DR. T. .. SUPERINTENDENT OF YTHE
COAST AND GEODETIC SURVEY. Transmits to Secrotary
of the Treasury the Aununal Report of the Coast- and Geodetic
Survey, p. v; determinations of gravity with new and improved
apparatns at stations in California and Washingtonand at a station
in British Columbia, pp. 67,68; ai stations in sontheastern Alaska,
and at a station on St. Paul Island, Pribilof Group, Bering Sea,
Pp-78.79; appointed one of United States Commissioners to visit
the Pribilef Lslands in Bering Sea, p. 79; reference to, pp. 81, 117,
118, 119,136, 145, 181, 183,

MERIDIAN LINE. Established at Ironton, Mo., p. 57; ai Potosi,
Mo., p. 57; laid out at Jacksonville, Tex., p. 46.

METALLIC TAPES. Use of, in base measurement, pp. 42,43,

METEROLOGICAL OBSERVATIONS. In Alaska, pp. 86,87,

METHODIST CHURCH, WARSAW, N. C,, p. 44.

MEXICAN AUTHORITIES, pp. 62, 63.

MEXICAN LEGATLION. p.63.

MIACOMET RIT, NANTUCKET ISLAND, MASS, pp. 27, 24

MICHIGAN, State of, included in Kastern Division. p. 17,

MIDDLEBORO. MASS., pp. 24 25,

MIDDLE DIVISION. Abstracts of field work in, pp. 56-64.

MIDDLESEX COUNTY, MASS, p. 24

MIDDLE SISTER—STONY POINT. . Line in LakeSurvey trianga-
lution, p. 51.

MIDDLETOWN, CONN., pp. 33,34,

MIFFLIN LANDING, ALABAMA, p. 49.

MILK HOUSE FORD ROAT), DIRTRICT OF COLUMBIA, p. 40

MILAN, IND., p.54.

MILES RUN, ADDITIONAL, OF OUTSIDE OR DEEP.SEA
SOUNDINGS, p. 108. .

MILFORD, CONN,, p. 84,

MILLER, W.G.,, ENSIGN U, 8. N,
p.8BL; reference to. pp. 148,149,

MILLTOWN, ME. p. 19,

MILTON, FLA., p.48.

MINNEAPOLIS, MINN., p.57.

MINNESOTA. State of, included in the Middlo Division, p. 56;
triangnlation in, p. 56.

MINNESOTA AND NORTH DAKOTA.
tions in, pp. 56,57,

MIRAGES. In Alaska, p.87.

MISCELLANEOUS DIVISION, p.o2.
132; statistics of work of, p. 120.

MIBSIONARY RIDGE, p. 84

MISSISSIPPI. State of, included in Eastern Division, p.17.

MISSISSIPPI RIVER, pp. 51.56, 60.

MISSISSIPPI RIVER COMMISSION. Retforence to, p. 24; serv-
ice of Assistant H. L. Whiting as n member of, p. 26.

MISSOURI. STATE of, determinations of latitinde and longitude
in, pp. 57, 58; included in Middle Division, p. 56; leveling in, p. 58.

MISSOURI PACIFIC R.R,, p. 58.

MISTAXKE HARBOR. MAINE. Position of rocks determined, p. 23.

Recorder. service in Massachnusetts,

Service on Steamer Patterson,

Longitude determina-

Annual repert of, pp. 120~

ALPHABETICAL INDEX.

MITCHELL, E. 8. Drawing Division, pp. 122,123,

MOALE, B, JR.,, EN3TGN U, 8.N. Service v Schooner Earnest
p. 76; reference tu, pp. 148, 149,

MOBILE. ALA., pp. 50, 51, 60.

MOLEOW,EMIL. Drawing Division, p. 122.

MONOMOY POINT, MASS, p. 30.

MONTANA. State of, included in Western Division, p. 65.

MONTEREY, CAL., pp. 66,67, Y

MOON CULMINATIONS OBSERVED AT THE LAFAYETTE
PARE STATION, SAN FRANCISCO, IN CONNECTION
WITH THOSE INTENDED TO BE TAKEN BY THE
ALASKA BOUNDARY PARTIEY, p, 71. Observed on Porcu-
pine River, Alaska, p. 87.

MONUMENTS. HEstablishet to mark approximate position of
Alaska Boundary, pp. 88, 80.

MOOQRE, FRANK. Foreman in charge of plate.printing, Coast
and Geodetie Survey Offee, pp. 91, 125,

MORGAN CITY, LA., p. 60,

MORICHES BAY, LONG ISLAND, p. 35,

MORSE, FREMONT, Subussistant. Servive in gravity work, p.
67, triangulation in California, p. 63; latitude work, S8an Francisco,
p. 71; observations of moeon eulminations at San Francisco, p. 71;
reference to, p. 76; scrvice in Alaska, p. 78; roferenco to, pp. 81, 96.

MOSER. J. F., LIEUT., U. 8. N, pp. 28, 148,

MOSMAN, A, T., ASSIY] 4 Continunation of the primary
triangulation advancing to the westward near the 39th parallel in
Indiana to a comnection with that advancing to the eastward in
the same Statg, and reconnaissance for a base of verification, pp.
22,53; preparations for the measurement of a primary base of
verification at Holton, Ind., pp. 54-55. -

MOUNT CONNESS. Triangulation station in California, pp. 16, 96.

MOUNT DIABLO. 'riangulation station in California, pp. 69, 73.

MOUNT ELLEXN. Triangulation station in Ttah, p.77.

MOUNT GRAN'T. Triangunlation station in California, p. 69.

MOUNT HAMILTON, CAL., p.68.

MOUNT HELENA. Triangmlation station in California, p. 73.

MOUNT HOFFMAN. Triangulation station in California, p. 69.

MOUNT MOCHO. Triangulation station in California, p.€9.

MOUNT SANHEDRIN. Triangulation station in California. p. 73.

MOUXNT 8T. ELIAS, ALASKA, p. 069.

MOUNT TAMALPAIS. Trianguolation station in California, p. 73.

MUD LICK. Triangulation station in Jofferson County, Ind., pp.
52, 63,

MTUIR, W. S, ENSIGN, U. 8
44; reference to, pp. 148, 149.
MURDOCK MILL ROAD, DISTRICT OF COLUMBIA. p.41.

MURRAY, HARRISON. Fireman,p. 132

=]

Service on Steamer Blake, b.

N.

NAMES OF VESSELS, THEIR TONNAGE, ETC., IN THE
SERVICE OF THE U. 5. COAST AND GEODETIC SURVEY
DURING THE FISCAL YEAR ENDING JUNE 30,1891, p. 148.

NANTUCRKET HARBOR, p. 26, b

NANTUCKET ISLAND. Physical hydrography of, pp. 26, 27.

NANTUCKET SHOALS. Hydrographic resurvey of, pp. 28-30.
Difieulties : methods of survey, p. 28; reference to, p. 60.

NANTUCKET SOUND. "Topographical resarvey of shores of, pp.
30,31

NATHTHA LAUNCH. Used in survey of Escambia Bay, Florida,
p.48.

NAPOLEONVILLE, LA., p.60.

NARRAGUAGUS RIVER, MAINE, p.22.

NASEL RIVER, p.75.

NATIONAL BOTANIC GARDEN, WASHINGTON, D. C., pp.
42,43.

NATIONAL CEMETERY, FLORENCE, 8. C,p. 4.

NATIONAL PROTOTYPE KILOGRAMME No. 4, pp. 95,96,

NWATIONAL PROTOTYPE METRE No. 21. p. 95,

NAVAJO PEAK, MEXICO, p. 63.

NAVAL OBSERVATORY, WASHINGTON, D. C., p.46. Time
signals furnished by, p. 68.

NAVAL OFFICERS ATTACHED TO THE U. 8. COAST AND
GEODETIC SURVEY. Listof, p. 148,



ALPHABETICAL INDEX,

NAVAL OFFICERS ATTACHED TO THE U. 5. (COANT AND
GEODETIC SURVEY, JUNE 30, 1891, p. 149.

NAVY DEPARTMENT, p. 94.

NAVY YARD, WASHINGTON, . C., p. 42.

WEBRASKA. State of, included in Middle Division, p. 56.

NELSON, JOHN, SUBASSISTANT. Service in California, p. 66,

NESBITT, MRS. M. E. Tidal Division, p. 122,

NEVADA, State of, included in Western Division, p. 65,

NEVADA DOCKS, p. 72,

NEW BEDFORD., MASS., p. 23.

NEW ENGLAXD STATES. Hydrographic examinations on
coast of, pp. 22, 23. Reference to. p. Y4.

NEW HAMPSHIRE, State of. included in Bastern Division, p. 17,

NEW HAVEN, CONN,, pp. 23 84.

NEW JERSEY. State of, included in Eastern Divisien. 1. 7.
Reconnaisance and sigpal bailding in. p. 37.

NEW LONDON, CONXN., p. 8.

NEW MEXICO. Territory of, iucluded inMiddle Division, p. 65

NEW ORLEANS, LA, p. 60

NEW WHATCOM, WASH.
85, 86.

NEW YORK CITY, pp. 60, 96.

NEW YORK, State of, included iu Eastern Division, p. 17, Other
references, pp. 37,40.

NICHOLS, H. E,, COMMAXDER U. 8. N,
97,148.

NORWALK, CONN, . p. 84,

NORTH BASE. ‘friangulation atation in Indiana, pp. 52,54,

NORTH BEND, OREGON, p.72

NORTH CAROLINA. State of. included in Eastern Division. p.
17.

NORTH CHANNEL, WILLAPA BAY, WASHINGTON. p. 7i.

NORTH DAKQTA. State of, included in Middle Division, p. 56

NORTH SPIT, WILLAPA BAY, WARHINGTON, p.74.

NORTH VERNON,JENNINGS CO,INDIANA, p. 53.

NORTHEASTERN BOUNDARY BETWEEXN THE UNITED
STATES AND CANADA. Surveys in vicinity of, p. 18

NORTHEASTERN BOUNDARY LAKES. Refercnes to survey
of, p. 42

NORTHEASTERN BOUNDARY MONUMENT, p. 18.

XORTHWEST BASE. Triangulation station in Alasku. p. 87.

NORTHWESTERN BOUNDARY BETWEEN THE UNITED
STATES AND CANADA, p. 76,

NORTHERN OUTER SHOAL. Off Cape Hatteras, p.43.

NORTOXN, MASS.. p. 25.

NOTICE TO MARINERS No, 132,

NUMBER OF OFFICERS AND MEN
PLOYED IN THE COAST AND GEODETIC
149

NUMBER OF SOUNDINGS, p.108.

NUMBER OF MILES (GEOGRAPHICAL)
SOUNDING, p. 108.

NUMBER OF VESSELS USED IN THE COAST AND GEO-
DETIC SURVEY, p. 149,

Survey of water frent of. pp. 76

ARSISTANT. pp.

Reference to, p. 35.
OF THE NAVY EM.
SURVEY, p.

RUN WHILE

0.

OAKDALE, CAL,, p. 70,

OAKLAND, CAL., p. 74

OAXK POINT, 8ST. CROIX RIVER. ME,, p. 22,

OBSERVATIONS BEGUN AT ROCEVILLE, MD., FORINVES
TIGATING THE VARTATIONS OF LATITUDE IN COOR.
ERATION WITH THE WORK OF THE INTERNATIONAL
GEODETIC ASSOCIATION, pp. 38, 39.

OBSERVATIONS FOR INVESTIGATING THE VARIATIONS
OF LATITUDE IN COOPERATION WITH THE WORK OF
THE INTERNATIONAL GEODETIC ASSOCIATION. Ref
erence to, p. 8.

OBSERVATIONS FOR LATITUDE AT THE LAFAYETTE
PARKASTROMOMICAL STATION, SAN FRANCISCO, pp.
76, 71,

OBSERVATIONS OF CURREXTS WITH THE DIRECTION
CURRENT METER IN THE STRALTS OF FLORIDA AND
IN THE GULF OF MEXICO. Reference to, p. 9.

OBSERVATIONS OF TEMPERATURES, DENSITIES AND
CURRENTS TO THE SOUTH OF MARTHA'S VINEYARD
IN COOPERATION WITH THE WORK OF THE U.S. FIsH
COMMISSION, p. 83,

XXV

OBSEEVATIONS OF THE MAGNETIC ELEMEN A BRO)-
LETE AND DIFFERFNTIAL CONTINUED AT THE ATTO-
MATIC REGISTRY STATION  SAN ANTONTO, TEXN AN p. 61,

OBSTACLES TO TRIANGULATION ON THE COANtT OF
LOUISIANA, p. 60

OBSERVATORY HILL.
51, 52,

OBSERVATORY HILL, HANOVER X, H.p. 21

OCCUPATION OF STATIONS AND RECONNAINSANCE FOR
SUTE OF PRIMARY BASE LINE IN CONTINUATION OF

Triangulation station in Wiseonsin, pp.

THE TRANSCONTINENTAT TRIANGULATION XNEAR
FHE 397TH PARALLEL IN EASTERN CENTRAL UTAH,

pp. 77, T8

OCCUPATION O STATIONS CONTINUED AND RECON.
NAISSANCE EXTENDED FOR CARRYING 10 THE WEST-
WARD IN KANSAS THE TRANSCONTINENTAL TRIAN.
GULATION NEAR THE 30TH PARALLEL, pp. 58 59.

OCCUPATION OF STATIONS IN CONTINUATION OF THE
TRIANGULATION OF THE STATE OF TENN TE.AND
FOR 1TSS CONXNECTION WITH THE TRIANGULATION
OF THE STATE OF KENTUUKY, p. 5.

OCCUPATION OF THE PRIMARY TRIANGULATION ST
TION, MOUNT CONNESS. pp. 6in 70,

OFFICE EXPEXSES, ESTIMATE FOR, p. 15,

OFFICE FORCE. ENTIMATE FOR PAY OF. pp. 14. 15,

OFFICE FORCE, EXTEXNDITCREAFOR PAY OF. pp. 153-157.

OYFICE OF CONSTRUCTION OF STANDARD WEIGIVES
AND MEASURES. Esthmates for salavies and contingent ex-
penses of, p. 16,

OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS
AND MEARURES., ABSTRAMT OF VERIFICATIONS OF
WEIGHTS AND MEASURES MADE DURING THE FISC AL
YEAR ENDING JUNE 30, 1891, p. 186,

OFFICE OF COXNSTRUCTION OF STANDARD WEIGHTS

AND MEASURES., RESUME OF OPERATIONS OF, pp. 1-2.

OFFICE REPORT NO. 1, 1801, REPORT OF TIHE ASSISTANT
IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR
ENDING JUNE 30, 1391, pp. 117-119,

OFFICE REFORT NoO. 2, 18¢1. REPORT OF THE HYDRO-
GRAPHIC INSPECTOR FOR THE PISCAL YEAR EXNDING
JUXE 30. 1291, pp. 141-149.

OFFICE REPORT NO. 3, 1301 REPORT OF
ING AGENT FOR THE FISCAL YIEAR
30, 1801, pp. 150-18L.

OFFICE REPORT NQ.4, 1801, REPORT OF THE ASSBISTANT
IN CHARGE OF THE OFFICE OF STANDARD WREIGHTS
AND MEASURES FOR THE FISCAL YEAR ENDED JUNE
30, 1891, pp. 183-186.

OFFICE WORK. General statement of progreas in, p. b,

OFFICERS. Numbrt of, employed in vessels of the U S Coast and
eodetic Sarvey, p. 149

OFFICERS SPECIALLY EMPLOYED TUNDER
TIOXN OF THE sUPERINTENDENT, p. o7,

ORIXO. State of, included in Eastern Division, p. 17,

OHIO AND MISSISSIPPI RALILROAD. p. 54,

OHM, STANDARD, p. 95.

OGDEN, HERBERT (.. ASSISTANT and CHIEY OF THE EXN-
GRAVING DIVISION. p. 91 Board on geographic nmmes, p.
91. Reference to. pp. 117,126,

OGDEN, UTAH, p. 78  Longitude station at, p. 78,

OGDEN PEAK. Triangulation station in Utah, p. 78.

OIL CLOTH POINT, KEXNEREC RIVER, ME.,

OKLAHOMA TERRITORY. Included in Middle Divis

OLD POINT COMFORT, VA, p. 4.

OLIVER, WILLIAM. Service in District of Columnbia survey, p.
40, Service in Massachuseits, p. 31.

OLYMPIA, WASH., pp. 76. #6.

ON AN INVESTIGATION OF THE RELATIONS OF COLD
AND WARM OCEAN CURRENTS CFF THE NEW ¥NG-
LAND COAST BY THE U. 8. FISH COMMISSION, WITH
THE COOPERATION OF THE U. X COAST AXND GEO-
DETIC SURVEY. (See Part [f, Appendix No. 7.}

ON OBSERVATIONS OF CURRENTS WITH THE DIRECTION
CURRENT METER IN THE STRAITS OF FLORIDA AND
GULF OF MEXICO. (Nine illustrations, 13 to 21.) [See Part
I1, Appendix No. 10.]

THE DISBULS-
EXNDING JUNE

THY. DIREC-

fon, . D6
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ON QBSERVATIONS OF THE VARIATIONS OF LATI-
TUDE MADE NEAR HONOLULU, OAILIU, AND ON DE-
TERMINATIONS OF GRAVITY AND THE MAGXNETIC
ELEMENTS. (See Part 11 Appendix No. 13).

ON THE CHANGES LN THE SHORE LIKES AND ANCHOR-
AGE AREAS OF CATE COD (OR PROVINCETOWN) HAR-
BOR, A3 SHOWN BY A COMPARISON OF SURVEYS
MADE BETWEEN 1835, 1867, and 1830. (T'wo illustrations. 11
and 12} [See Part 11, Appendix No. 8.]

ON THE DETERMINATION OF AN AZIMUTH FROM
MICROMETRIC OBSERVATIONS OF A CLOSE CIRCUM-
IPOLAR STAR NEAR ELONGATION BY MEANS OF A
MERIDIAN TRANSET OR BY MEANS OF A TIHEODO-
LITE WITH EYEPIECE MICROMETER. (See Part IT, Ap-
pendix No. 2))

ON THE MAGNETIC OBSERVATIONS MADE DURING
BERING'S FIRNT VOYAGE TO THE COASTS OF KAM-
CHATEKA AND EASTERN ASIA IN THE YEARS 1725 TO
1730.  (See Part 11, Appendix No. 5.)

ON THE REDUCTION OF HYDROMETER OBSERVATIONS
OF RALT WATER DENSITIES. (See Part II, Appendix No.6.)

OPTICAL METHOD OF ANALYZING SUGAR, p. 96.

ORANGE PEAK, TEX., p. 63.

ORCAS ISLAND, p. 76.

OREGON.  State of, included in Western Division, p. 65.

ORGAN PEAK, TEX,, p. 63,

OSGOOD, IND, p. 5.

OVER, ¢, H. 1., MESSENGER, p. 132.

OWENS, THOMAS, SURGEON, U.S. N, p. 148.

OYSTER:-BEDS. On coast of Louisiana, p. 60.

OYSTERVILLE, WASH,, p. 74.

»,

PACA, W.B.. ACTING AID. Service in Maine, p. 20.

PACIFIC COAST. Naval officers engaged in survey of, p. 149,

PACIFIC FERRY SLID,p. 72

PAGE,JAMES. Service in Connecticut River survey, p.33. Com-
phting Division, pp- 119, 120

PAGE,PETER, MESSENGER, p. 132

PALUX RIVER, p. 75.

PARKER, DAVID, WATCHMAN, p. 181.

PARSONAGE POINT, RYE NECK,N.Y. Examination of dan-
gerous ledge in vicinity of, p. 85.

PARSONS, FRANCIS H,,CHIEF OF THE LIBRARY AND
ARCHIVES DIVISION, pp. 83, 84, 117, 140, 133.

PARSONS, JOUN W, DISBURSING AGENT. COAST AND
GEODETIC SURYVEY, pp. 95,181.

PART I OF ANNUAL REPORT. (Seeunder Annual Report).

PARTIES DOING TIDAL WORK EXCLUSIVELY, NUMBER
OF, p. 108.

PARTIES DOING TIDAL WORK IN CONNECTION WITH
BYDROGRATHIC WORK, NUMBER OF, p. 108,

PARTIES ENGAGED IN GRAVLTY MEASURES, NUMBER
OF, p. 107.

PARTIES ENGAGED IN RECONNAISSANCE, NUMBER OF,
p- 107,

PARTIES (HYDROGRAPHIC), NUMBER OF, IN
OF CIVILIAN OFFICERS, p. 108.

PARTIES (HYDROGRAPHIC), NUMBER OF, IN CHARGE
OF NAVAL OFFICERS, p. 108.

PARTINGTON, Triangulation station in California, p. 67.

PARTY EXPENSES., Estimate for, pp. 12-13.
asecount of, pp. 157-167.

PASQUOTANK RIVER,N. C, p. 45. -

PASSED ASSISTANT SURGEONS, U. 8. N. Attached to the
Coast and Geedetic Survey, p. 148.

PATMOS HEAD. Triangulation station in Utal, p. 77.

PATTERSON (steamer). Use of and reference to, pp. 67,68, 78,79,
S0, B1, 142, 145, 147, 149,

TAVILION KEY, ¥LA,, pp.47,48.

PAWCUCK BAY, LONG ISLAND, p. 35.

PAY OF FIELD OFFICERS. Estimate for, pp. 13-14. Expendi-
tures for, pp, 151-138.

CHARGE

Expenditures on

|
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PAY OF OFFICE FORCE. Estimate for, pp. 14-15. Expenditures
for, pp. 153-157.

PAYMASTERS,
vey, p. 148.

PEABODY, W.¥. Engraviug Division, p. 124.

PECK. M1SS IDA M. Office of Assjstant in charge, pp. 94, 118.
Computing Division, pp. 11, 95, 120,

PEGRAM, CAPTAIN. DIVISION SUPERINTEND

U. 8. N, Attached to the Coast and Geodetic Sur-

NT OF

THE 1B TENNESSEE, VIRGINIA AND GEORGIA
RAILWAY SYSTEM. Ackuowledgement of facilities afforded

by, p. 51.

PEIRCE, CHAS. 8., ASSISTANT.

PEIRCE PENDULUMS, p. 67.

PENDULUM APPARATUS. New, p. 67.
Deseription of, pp. 133-134.

PENDULUM OBSERVATIONS, duplicats, number of cahiers, .
108. Duplicates, number of volames, p. 108. Oriyinals, number
of volumes, p. 108,

PENINGTON, ROBERT, Recorder. Service in Indiauna, p. 54

PENNEMAN'S CREEK, LONG ISLAXND, p. 35.

PENNSYLVANIA, State of. Included in Eastern Division, p. 17.

PENNSYLVANIA R. R, p. 96,

PENOBSCOT RIVER, ME. p. 22

PERCY, H. T. PASSED ASST. SURGEON 7 $.N. Servire on
steamer Patterson, pp. 8t 81, Reference to, py. 1an, 149,

PERDIDOBAY, FLA, AND ALA. Completion of sarvey of, . 49.

PERDIDO RIVER, p. 49.

PERKINS, ¥. W. ASSISTANT. Continuation of the rocon-
naissanee and occupation of stations for the extension of the pri-
anary triangulation in Alabama towards the Gulf of Mexico, pp.
49-50. Extension of the transcontinental triangulation near the
39th parallel to the westward and eastward from Fort Wallace,
Kans., p.50. Reconnaissance for the connection of the triangula-
tion of the Mississippi River im the vicinity of Donaldsenville
with that of the Gulf of Mexico by way of the Atchafalaya River,
p- 60. Reference to, pp. 55, 58.

PETERSEN, A. Engraving Division, p. 124

PFEIFFER POINT, CAL, p. 67.

PHILADELPHIA, PA. Magnotic observations at, p, 21.
office at, p. 96. Survey of water front, p. 57.
at p. 38.

PHILLIPS CREEK, LONG ISLAND, p. 22.

PHOTOGRAPHING. Statistics of, p. 124.

PHOTOGRAPHS. Taken by party on board steamer Patterson, in
Alaska, p. 79.

PHYSICAL HYDROGRAPHY COAST OF THE ISLAND OF
NANTUCKET FROM GREAT POINTTO SIASCONSET AND
THENCE TO THE SURT-SIDE HOTEL, pp. 26-27.

PHYSICAL HYDROGRAPHY. OBSERVATIONS OF TIDES
AND CURRENTS, DENSITIES AND TEMPERATURES, IN
LONG ISLAXD SOUND IN CONNECTION WITH THE
WORK OF THE U. 8. FISH COMMISSION, pp.32, 83, 84,

PHYSICAL HYDROGRAPHY. OBSERVATIONS OF TEM-
PERATURES, DENSITIES AND CCRRENTS TO THE SOUTIH
OF MARTHAS VINEYARD IN COUPERATION WITH
THE WORK OF THE U. 8. FISH COMMISSION, pp. 31-32.

PIEDRAS BLANCAS LIGHT, CAL., pp. 65, 66.

PIGEON MOUNT--HIGH POINT. Lino of triangulation in Ten-
nessee, p. 85.

PIKYE ISLAND RIPPS, p.19.

PILLSBURY, J. K., p. 148.

PILLSBURY AND HASKELL CURRENT METERS. Compar-
ative tests of, p. 3L

PILLSBURY CURRENT METER, p.46.

PILOT ENOB, MO, p.57.

PILOT XNOB SUMMIT, p.57.

PLANE OF REFERENCE. Forsoundings on Nantucket Shoals,
p. 29,

PLANTERS HOTEL, MARIOX, 8. C.,p. 4.

PLATE PRINTING, progressof, p.91

PLATINUM-IRIDIUM WEIGHTS, p.95.

PLATT, ROBERT, LIEUT. U. 8 N in command of U. 8. Fish
Commission steamer Fish Hawk, pp. 32, 83, 84.

PLYMOUTH COUNTY, MASS, p.24.

POHLERS, G. F. Drawing division, p.123.

POINT CONCEPTION LIGHET-HOUSE, CAL., p.85.

Gravity research, p. 97.

Reference te, p. 93,

Sub-
Tide observations
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POINT DOUGHTY, ORCAS ISLAND, AND EAST POINT,
SATURNA ISLAND, BRITISH COLUMBIA. Completion of
hydrography toline between, p. 76,

POINT LENA, ALASKA.p. 79,

POINT SUR, CAL.. pp. 65, 66,

POINT SUR LIGHT, CAL. p. 6.

POLTE, OTTO. Alaska boundary party, p.84.

POXND. E. J. Drawing Division amd Library and Archives pp. 93
122,123,138,

PONQUOGUE POINT, LONG ISLAND, 1. 35,

PORCUPINE RIVER, ALASKA, pp. 71, 86, 87. 88,89,

POPHAMS RIDGE, WISCONKIN, p.ol

PORTAGE COVE, ALASKA.D.79.

PORT BLAKELY, WASH. p.86.

POR'T CHESTER, ALASKA, p. 81,

PORTER, OREGON, p. 72,

PORT HUDLOCK, WASH., p.75,

PORTLAND AND PUGET SOUND RATLWAY CO.,p-73.

PORTLAXD, ME,, pp. 23,85,

PORT ROYAL ENTRANCE, p. 45,

PORT SIMPSON, B. C., pp. 67, 68, 80, 81,

PORTSMOUTH, N.H.,p.23

PORT TOWNSEND., WASH., pp. 67. #. 81, Resurvey of water
frout, pp. 75-76. The Port of Kutry fo1 the Pugaet Sound Basin, .75,

PORT TOWNSEND SOUTHERN RAILWAY p.75.

POST-OFFICE, AUGUSTA, GA. p.46.

TOSTON, IND., p. 54,

POSTS. Triungulation station in Californiw, p. 67.

POTOMAC BOAT CLUB LANDING, DISTRICT OF COLUM.
BIA,p.42.

POTOMAC RIVER,p. 40,

POTOSI, MO. Latitude determined aud meridian line established
pp. 57-68. Longitude determined, p. 57.

POUNDSTONE, H. ., ENSIGN U. 85 N.  Aid rendered by, in
gravity determinations, p.79. Service on Steamer Dattersvs. pp.
80,81. Reforenco to, pp. 148,144,

POYER, J. M., ENSIGN U.8. N,
75. Reference to, pp. 148, 149.

PRATT, §. F., ASSISTANT. Aid rendered in gravity work on
Pactfic Coast, pp. 68, 76. Resurvey of Seattle and vicinity, .76
Topographical resurvey of the water tfront of Puwrt Townsend,
State of Waghington, pp. 75-76.

PREFATORY NOTE. Explaining change in form of Annual
Report, p. vii.

PREPARATIONS FOR THE MEASUREMENT OF A PRI
MARY BASE OF VERIFICATION AT HOLTON. IND.. pp.
54, 55.

PRESBYTERIAN CHURCH, IRONTON, MO.. 1. 57.

PRESCOTT. Triangulation station in Minnesota, p. 56.

PRESIDENT OF THE UNITED STATES, .9l

PRESTON, E. D., ASSISTANT. Directed to make observations
of the variations of latitude at Honoluln, Hawaiian Islands, and
of gravity and the maguoetic elemenis on island of Hawaii, p. 39.
Teterminations of relative gravity at the Siithsonian Institution,
Washington, D. C..p. 39. Reference te. pp. 58. 67. 93. 136

PRESIDIO. Magnetic station, San Franrcisco. p. 70,

PRIBILOF GROUP, p. 78.

PRIMARY TRIANGULATION AND GENERAL CHARGE OF
THE OPERATIONS OF CIVILIAN PARTIES UPON THE
PACIFIC COAST. OBSERVATIONS ¥FOR INVESTIGA-
TING THE VARIATIONS OF LATITUDE. MOON CULMI-

Service on Steamer Gedney, .

NATIONS AT THE ASTRONOMICAL STATION, LA
FAYETTE PARK., SAN FRANCISCO, IN CONNECTION

WITH THOSE OBSERVED RBY THE ALASKA BOTN-
DARY PARTIES, ETC., pp.68, 7.

PRINCETON COLLEGE, pp. 31, 83.

PRINTED SHEETS OF MAPS AND CHARTS DEPOSITED
WITH SALE AGENTS, p.109.

PRINTED SHEETS OFMAPS AND CHARTS DISTRIBUTED,
NUMEBR OF, p. 109.

PRINTED SHEETS OF MAPS AND CHARTS SOLD
COAST AND GEQDETIC SURVEY OFFICE. p.108.

PRINTING. Statisties of, p. 124,

PRINTING AND BINDING. Estimate for,pp.15,16.

PRITCHETT, PROF.H. 5, p.57.

AT
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PROCEEDINGS OF THE TOPOGRAPHICAL CONFERENCE
HELD AT WASHINGTON, ILC,JANUARY 158 TOMAKCH
701892, (SeePart I, Appendix No. 16,

PROCTOR, W, B, SEip's Writer. Serviee on Schooner Eagre and
Steamer Deaivy. pp. 29, 50,

PROGRESS OF SURVEYS IN ALASKA AND ON PaCiiic
COARE. Referenee to,p, 97,
PROGRESS SKEPCHES,  Showing localities of fleld work in

Middle Division; reference to. 11, 5
in Western Division: reference to p. 85 showing work in Eastern

showing loculities of work

Division; reference to, p. 17,

PROJECTION. sShowing wial course for mval eriiser Sian Fran
¢iseo, . 83,

PROVINCETOWN. MARS, Magnetic ohservations at. pp. 21,26

PUBLICATIONS OF THE SURVEY. Distribution and sale of)
p. B2,

PUBLICATIONS OF THE COART
RECEIVED FROM PUBLIC PRIN

PUBLIC PRINTER. p. 92.

PUBLIC SCHOOL, TRONTON. MQO.. p. 7. Potesi,Ma., p. 57.

PUBLISHING OBSERVATIONS. Istimate for. p, 15
tures on account of, p. 169,

PUGET SOUND BASIN, p. 75,

PULIZZI TALBOT, p. 146,

PULPIT HARBOR, PENOBSCOT BAY. MAINE, p. 92

PUTNAM, G. I, ALD. Lenginnde determinnation by exchangzes
of telegraphic signals between statjons at Cape May, N J Aj-
bhany, N. Y., and Detroit, Mieh: determinations of latitoade ol
of the juagoetic elements, P, 36; service in telegraphic Iouvitode
work, pp. 45, 40; serviee in longitude party, pp. 3

PYRAMID HARBOR, ALASKA. pp. TH. 86

ND GEODETIC SURVEY
SR List of, p. L3l

expouhi

Q.

QUANTUCK BAY., LONG ISLAND, p. 35,

QUICK (schooner).  Use of and reterence to, pp. 48, 144, 149,

QUINN, EDMUND, Recorder. Service i Mississippl aud Ten-
nessee, pp. 59, 51

QUITMAN MOUNTAINS, TEXAS o 63

RAGGED POINT STATION, CALIFORNTA, p. 63,
RALEIGH COUNTY, W. VAL p .
RAMPART HOUSE, ALASKA, p. §7.
RANSOM, KANS, p. 89.

RATHBUN. RICHARD. IN CHARGE OF
QUIRY, U.N FIsH COMMISSION. p. &3

RAYNHAM, MASS. p. 25

RAY. W. P, LIEUT., U, 8. N.. pp. 142, 148, 149.

READY (SCHOONER), p. 148,

RECEIVING R RVOIR, DISTRICT OF COLUMEBIA. p. 41,

RECONNAISSANCE AND OCCUPATION OF STATIONS IN
CONTINUATION OF THE TRIANGULATION OF THRE
STATE OF MIXN SOTA p. b4,

RECONNAISSANCE AND SIGNAL BUILDING IN CONNEQ
TION WITH GEODETIC OPERATIONS IN TH MWTH.
WENTERN PARTOF THE NTATEOF NEW JERSEY, p.ou7.

RECONNAISSANCE BETWERN LAKERS HUROXN AXND ERIE,
ON THE DETROLIT AND CLAIR RIVERR AND COUN-
TRY ADJACENT. TO DETERMINE A SCHEME OF TRI-
ANGULATION COXNNECTING WITH THE TRIANGULA-
TION OF THE U.N. LAKE SURVEY, p.0o1.

RECONNAISSANCE FOR A TRIANGULATION OF TIHE
BOUNDARY LINE BETWEEN THE UNITED STATES AND
MEXICO ALONG THE HIO GRANDE. FROM FL DPAN),
TEX., TO THE SOUTHWARD AND SOUTHEASTWARD,
pp. 62,63,

RECONNAISSANCE FOR THE CONNECTION OF THE ThRI
ANGULATION OF THE MISSISSIPPI RIVERIN TIIE VI
CINITY OF DONALDSONVILLE. WITH THAT OF THE
GULY OF MEXICO. BY WAY OF THE ATCHAFALAYA
RIVER. p. 60. )

RECONNAISSANCE FOR THE LOCATION OF A BASE LINE
IN WEST VIRGINIA AND FOR I'TS CONNECTION WITH
THE TRANSCONTINEXTAL TRIANGULATION, p.55.

RECONNAISSANCE. Statistivs of, p. 107,

SCIENTIFIC IN

e
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RECORDS OF PROGRESS IN FIELD WORK, pp. 17-80.

RECOEKDS OF PROGRESS IN FIELD AND OFFICE WORK.,
ESTIMACES IF'OR FUTURE PROGRESS. REPORT OF EX.
PENDYTTRES, pp. 1-186.

RECORDS. Statistics of. pp. 107, 108,

RECORDS EECEIVED DURING THE YEAR. p. 140,

REGENNAS, C.E. Tustrument maker. p. 132.

REIIODBOTI, MASS,, p. 25,

REIZIN, Triangalation station in Indiana, p. 54.

REPATRS AXND MAINTENANCE OF VESSELS. Detailed
statement of, pp. 144, 145 estimate for, p. 13; expenditures for,
pp- 165, 169.

REPORTS, ANNUAL, OF THE COAST AND GEODETIC
SURVEY. Distribution of, p. 130, (See alse Annnal Report.)
REPORT OF AN EXPEDITION Ty THE MTUIR GLACIER,
ALASKA, WITH DETERMINATIONS OF LATITUDE AND
THE MAGNETIC ELEMENTS. (One illustration, No. 22.) [See

Part I1. Appendix No. 14.]}

REPORT OF TIHE ASSISTANT IN CHARGE OF THE OFFICE
FOR THE FISCAL YEAR ENDING JUNE 30, 1801, pp. 117-
119.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE
OF STANDARD WEIGHTS AND MEASURES FOR THE
FISCAL YEAR ENDING JUNE 30, 1891, pp. 183-186.

REPORT OF THE CHART DIVISION OF THE U. 8. COAST
AND GEODETIC SURVEY OFFICE FOR THE FISCAL
VEAR ENDING JUNE 380, 1891, pp. 126-129.

REPORT OF THE COAST PILOT DIVISION FOR THE FIs-
CAL YEAR ENDING JUNE 30, 1801, pp. 145, 146.

REPORT OF THE COMPUTING DIVISION, U. 8. COAST AND
GEODETIC STRVEY OFFICE, FOR THE FISCAL YEAR
EXDING JUNE 30, 1881, pp. 119, 120,

REPORT OF THE DISBURSING AGEXNT FOR THE FISCATL
YEAR ENDING JUNE 30, 1891, pp. 150-181.

REPORT OF THE DRAWING DIVISION OF THE U. 8.
COAST AND GEODETIC SURVEY OFFICE FOR TIIE FIS-
CAL YEAR ENDING JUNE 30, 1891, pp. 122, 123.

REPORT OF THE ENGRAVING DIVISION, U. 8. COAST AXD
GEODETIC SURVEY OFFICE, FOR THE FISCAL YEAR
EXDING JUXNE 30, 1891, pp. 124-126.

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE
FISCAT. YEAR ENDING JUNE 30, 1891, pp. 141-149,
REPORT OF THE HYDROGRAPHIC DIVISION FOR
FISCAL YEAR ENDING JUNFE 30, 1891, pp. 146-147.
RETORT OF THE INSTRUMENT DIVISION, U.8.COASTAND
GEODETIC STRVEY OFFICE, FOR THE FISCAL YEAR

ENDING JUNE 30, 1801, pp. 132-133.

REPORT OF THE LIBRARY AND ARCHIVES DIVISION,
U. 8. COAST AND GEUDETIC SURVEY OFFICE, FOR THE
FISCAL YEAR ENDING JUNE 30, 1891, pp. 138-140.

REPORT OF THE MISCELLANEOUS DIVISION OF THE 1.
5. COAST AND GEODETIC SURVEY OFFICE FOR THE
FISCAL YEAR ENDING JUNE 30, 1801, pp. 120-132,

REPORT OF THE TIDAL DIVISION., U. 8. COAST AND
GERODNETIC SU'RVEY OFFICE, FOR THE FISCAL YEAR
ENDING JUNE 30, 1801, pp. 121, 122,

RESULTS OF MAGNETIC OBSERVATIONS AT LOS ANGE-
LES, CAL. TART II1. DIFFERENTIAL MEASURES OF
THE HORIZONTAL INTENSITY. Refercenes to, p, 9.

RESULTS OF THE OBSERVATIONS RECORDED AT THE
.8 COAST AND GEODETIC SURVEY MAGNETIC OB-
SERVATORY, LO% ANGELES, CAL., 1882-188%. PART IIT.
RESULTS OF THE DIFFERENTIAL MEASURES OF THE
HORIZONTAL INTENSITY., (Tenillustrations, 1to 10.) [See
Part II, Appendix No.4.|

REVENTEMARINE SERVICE, p. 81

REVILLE, MISS ALICE G. Tidal division, p. 192.

REYNOLDS, LIEUT. L. K., ASSISTANT. Hydrographic re-
survey of Nantucket Shoals, pp. 28-30; examination for location
of" a shoal reported vear Smith's Point light, mouth of Potomac
River, p.43; reforence to, pp. 142, 148, 149,

RHODES, EUGENE. Miscellaneous Division, p. 131.

EHODE ISLAXD, State of. Included in Eastern Divigion, p17.

RICHARDSON, ATTRELL. Packer and folder, p. 132.

RICHARDSON, W. W., CARPENTER, U. §. N., p. 148,

RIDGE ROAD, DISTRICT OF COLUMBIA, p. 41,

RIO GRANDE DEL NORTE, pp. 40, 62, 63,

RIO GRANDE WESTERN RAILWAY, p.77.
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RITTER, HOMERP , Expert Observer. Service in Masusachusetts
. 27

RIVER BEDS.
Maine, p. 22,

ROBERT MORGAN (SCHOONELR). Grounding of. off New Iaven
Harbor, p. 23.

ROCK CREEK, DISTRICT OF COLUMBIA, p. 40.

ROCK SLIDE. ‘I'riangulation station in California, p. 66.
ROCKVILLE, MD. Observaiions of latitude at, pp. 38, 89.
ROCKWELL, CLEVELAND, ASSISTANT. Reference to, pp. 66

143; coutinuation of the sarvey ot the Colnmbia River, from Van-
eonver, Wash., towards the Dalles, pp. 73, 74.

ROCKY BUTTE. Tria.ugulm(-ion station in Calitornia, p. 66.

ROCKY POINT, COOS BAY, GREGON, p. 2.

ROCKY RIPPS, p.19.

RODGERS, A.F., ASSISTANT. Triangulation and topography
ou the coast of California, between Capo San Martin and Point
Sur, pp. 66, 87; reference to. p. 71.

RODMAN, HUGH, ENSIGN, U. 5. N, pp. 148, 149.

ROETH,J. H. Clerk to Hydrographic Inspector, pp. 95, 119, 145,

ROGERS, A. G, LIEUT., U. 8. N. Service on steamer Gedney. p. 74
Reference to, p. 148.

IOHRBACKER, J. H., ENSIGN,U. 8. N.
Lagre and steamer Daisy, pp. 29, 30.  Service on steawer Blake p.
44. Reference to, pp. 148, 149.

ROLLING TIERS, p.19.

ROPESVILLE, MUSTANG ISLAND, TEXAS, p. 62.

ROSS, JOHN. Coast Pilot Division, pp. 94, 144, 146.

ROSS MOUNTAIN. Trisngualation station in California, . 73.

ROUND TOP. Triungulation station in California, p. 69.

ROY AL PALM HAMMOCK, FLA , p. 47,

RUDYARD BAY, ALASKA, p. 81,

RUNDQUIST, WM. Alaska Boundary party. p. 89,

RUSSELL, KANS,, p. 59.

RUSSIAN COMPASS DECLINOMETER, p. 42.

RUTLAND, VT. Magnetic observations at, p. 21.

RYAN'S RIPPS, ME, p.19.

RY AN, T.W,ENSIGN, U.8. X, pp. 148, 149.

EYE BEACH, N. Y. Hydrographic examination off, pp. 22-23, 35-36

RYE NECK, N, Y., pp. 35, 8¢.

Examinatien for changes in the, on coast of

Service on schooner

8,

SAFFORD,M. VICTOR. Recorder. Service in Massachusetts, p. 27
SAG AND STRETCH OF STEEL TAPES. Observations of, p. 43,
SAG HARBOR, L. 1., p. 32,

SALARIES. Pay of field officers. Statement of expenditures for,
pp- 151-153. Pay of eftice force. Statement of cxpenditures for,
pp-153-157.  Office of Standard Weights and Measures. Expendi-
tures for, p. 177, )

SALES OF PUBLICATIONS, 1. 92.

SALINA,KANS, pp. 58,59,

SALINE RIVER, KANSAS, p.59.

SALINOMETER, p. 84.

SALT LAKE CITY, UTAH, pp. 56,77, 78.

SALMON FISHING AND CANNING.

SALMON RIVER, CONN., p. 32,

SAN ANTONIO, TEXAS. Magnetic observations at, p. 61.

SANDY HOOK, N. J. Magnetic observations at, p. 21. Tide ob
servations at, p. 37.

SAY FRANCISCO, CAL., pp. 66, 67, 81, 8. Suboffice at, p. 96

SAN FRANCISCO. New naval cruiser, pp. 65, 72, 85.

SAN FRANCISCO BAY. Triangulation north of, pp. 72-73.

SANKATY HEAD, p. 29.

SANKATYHEAD TO WEWEEDER, MASS. Hydrographicsheet,
p- 27.

SAN MARTIN. Triangulation station in California, p. 66.

SAN PETE VALLEY, UTAH, p. 78.

SAN SIMEON, CAL., p. 65,

SAN SIMEON WHARF, p. 66.

SANTA BARBARA, Cual., pyp. 65, 85.

SANTA BARBARA CHANNEL, p. 85.

SANTA BARBARA LIGHTHOUSE, p. 85.

SANTA LUCIA. Triangalation station in California, p. 66.

SANTA LUCIA—ROCKY BUTTE. Line of triangulation in Cal-
ifornia, p. 66.

SANTA LUCIA WEST. Triangulation station in California, p. 66.

SARATOGA. Steamer, p. 45,

In Alaska, p. 20.
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SARGENT, ¥. Tide-observer, 5t. Panl. Kadiak Island. Alaska, p.

JSALITO TIDAL CHRONOMETER. p. 96.

SAVANNAH RIVER ENTRANCE. (:A.. p. 45.

SAVOY, WM. Messenger, p. 132,

SAWDUST, BARK, AND MILT REFUSE,
tion to navigation of rivers in Maine, p.

SAYBROOK, CONX., p. 34,

SAYBROOK POINT. CONN., p. 34

SCALE. Adopted for Delaware River Sarvey. n. 37,

SCHANZ, MR, Alaska explorer. p. £6.

SCHOONERS. Used in Coast and Geodetic Survey. p. 149,

SCHOODIC LAKES, ME. Triangualation of p. 18

SCHOTT, CHAS. A, ASSINTANT, Determinations of the mag,
netie declination at the station, near the Coast and Geodetie Sur-
vey Office, Washington, 1. C..p. 42. Chief of the Computing Di-
vision, pp. 91. 117, Annnal report pp. 114 120, Member of In-
strument.JBoard, p. 136.

SCHMIDT. Triangalation station in Kansas. pp. 98, 5.

SCHULTZ, L. G. Maguetic work at San Antonio. Texas, p. 61.

SCHWARZ, JACOB., Mechanician, p. 132,

SCHWATKA, FREDERICK. eferencve to, p. 80

SCHWERIN, R.P., ENSIGN, UL 8. X, p. 148

SCORESBY. sSchooner. pp. 98 20, 144, 149.

SCRIBNER, E. 11, ASSISTANT ENGINEER, U7, 8. N,
149,

STANWORTH. . 8., ENSIGN, U. 8. N.. p. 148,

SEATTLE, WASH., pp. 68, 76, 85.

SECRETARY OF THE INTERIOR. p. 70.

SECRETARY OF THE NAVY, p. 85.

SECRETARY OF THE TREASURY, pp. 84, 95,96,

SECRETARY OF WAR, pp. 84, 85,

SECULAR CHANGE OF THE MAGNETIC DECLINATION
OBSERVED AT SAN FRANCISCO, p. 9.

SEDALTA, MO..p. 58,

SEWARDS NECE, EASTPORT HARBOR., ME.. p. 20,

SEEKOXNK, MASS., p. 25.

SEFTON, A. H. Engraving Divisien, p. 125.

SENSITIVENESS OF THERMOMETERS. Observations of. p. $3.

SHACKFORD HEAD, EAXTPORT HARBOR, ME.. p.20.

SHARK RIVER BAY, FLA. p 47,

SHELTER ISLAND, p.79.
SHELTER ISLAND SOUND.
Reference to sarvey of, p. 30.

SHIDY, L. ¥., Tidal Division, p.122.

SHIXNDEL, 4. E,, ENSIGN U. 5. N..p. 148.

SHINNECOCK BAY, LONG ISLAND, p.35.

SHINNECOCK CANAL, LONG ISLAND, p.35,

SHINNECOCK NECK, LONG ISLAND, p.35.

SHIP SHOAL INLET, VA.. p.37.

SHOAL. Reported off Hetzel Shoal, Cape Canaveral, p. 45,

SHOALWATER BAY, WASHINGTON. Change of name to Wil-
lapa Bay, p.74. Old form of name Whil-a-pah, p.7

SHORT, Triangulation station in Tennessee, p. 55,

SIASCONSET, NANTUCKET ISLAND, p. 26.

SIEBERT, J. 5. Temporary Aid. Servicein Maine, p. 18, Service
in Tndiana, p. 54.

SIERRA BLANCA. TEXAS, p. 62

SIERRA BLAXNCA PEAK. T S, p. 63,

SIERRA NEVADA MOUNTAINS, . 69,

SIGNALS USED IN RESURVEY OF NANTUCKET SHOALX,
p. 29

SIGNALS USED IN SURVEY OF HANDEERCHIEF SHOAL,
P 30, .

SILON PEAK. Triangulation station in California, p. 66.

SIMONS, A.B. Disbursing office, pp. 95, 151.  Watchman, p. 131,

SINCLAIR, C. H., ASSISTANT. Longitude determination by
exchanges of telegmphio signals between stations at Cape May.
N.J., Albany, N. Y., and Detroit, Mich. Determinations of lati-
tude and of the magnetic clements. p. #6. Determinations of lati.
tude and longitude at Augnusta, Ga.; at (iainesville. ¥la.; and at
Jacksonville, Texas, pp.45-46. Determinations of longitude at
stations in Minnesota and North Dakota, Utal. and Montana by
oxchanges of telegraphic siguals,pp. 56-57. Determinations of
latitade and Jongitude at stations in the State 0fMissouri,pp.57~5B.

SIPE, E. H. Engtraving Division, p. 125. .

SIPHON TIDE-GAUGE. XReference to, pp. 26,27

SITE FOR BASK LINE IN TEXAS,p. 63.

SBITEA, ALASKA, pp.78,79,81. Tidal predictions for, p. 92,

A cause of obstrue-

. 145,

Hydrographic sarvey of, p. 32,

SRAGIT BAY. Survey of. p.76

SLOCUM. G. R., ENSIGN UL 80N
p. 80, Reference to, p, 145,

SLEDGE EXPEDITIONS. In Alaska p. 57

SMITH. EDWI SNISTANT. Observations begun at Roekville,
Md., for investigating the variations of latitude in coipera-
tion with the work of the International Geodaotic Association, p.
$8: gravity work, pp. 67.68. chief of the Instrinent Division,
PP. 92,93, 11, 132, Chairman of Instrament Board, p. 156,

SMITH. J. G. Tay Yeoman. Steawmer Patterson, pp. 80, 81,

SMITH MISsPTAULA E. Dishursing office, pp. 95, 10,

SMITHS CREEK, LONG ISLAND, p. 85,

SMITHS POINT LIGHT.
ination for shoal in vicinity of. p. 43

SMITHSONIAN INSTITUTION, WASHINGTON, 1n €. Base
station for gravity work, p. 68

SMOKY HILL RIVER. Kansas. p. 39

SMOOT, JOHN H. Clerk wo Engraving Division, p. 126,

AG ISLAND, WILLAPA BAY, WASHINGTON, p. 74,

SNOW MOUNTAIN., Triangulation statiou iu California, p. 73

SODA SPRING . pp. 69 T

SOLANO COUNTY. CAYL., p. 72

SOMERVILLE, DAVID. Watehman, p. 191,

SOMMER, E. J. Drawing Divisien. p. 122 4

SOUTHAMPT LONG ISLAND. p. 3b.

SOUTH BASE. Triangulation station irc Indiana, pp. 52, 54,

SOUTH BEND, WARH., p.75.

SOUTH CAROLINA.  State ol included in Eastern Division,
1

SOUTH CHANXNEL, WILLAPA BAY, WASHINGTON. p. 74

SOUTH DAKOTA. state of, included in Middle Division, p. 56.

SOUTH SLOUGH, COON BAY. OREGOXN, p. 72

SOUTHERN PACIFIC RAILROAD. p. 63.

SOUTHERN MARYLAND R. R.. p.41.

SOUTHWEST HARBOR.ME. p. 23,

SPARROW TOINT, PATAPSCO RIVER, MARYLAXND. Tepo
graphic and hydrographie survey of. p. 85; reference to, p. 360

SPAULDING.J. G, Tide obgerver.  Tidalobgervations continned
at the automatie tide-gauge station, Sandy Hook, N. J., p. 37,

SPAULDING, 0. L., ACTING SECRETARY OF THE TREAS.
TRY, pp. 151 184,

SPEAKER OF THE HOUSE OF REPRESENTATIVES.
151.

SPECIAL OPERATIONS.
PP 83-90: relerence to, p. 81

SPECIAL SCIENTIFIC WORK.
in, pp. 7-8; reference te, p. 78,

SPEED TRIALS OF NEW NAVAL CRUISER SAN FRRAN.
CISCO, py. 63, T2

SPECIMENS OF BOTTUM, NUMBER OF. p. (68

SPEDNIC LAKES, MAINE, p. 19

SPY (schooner), pp. 144, 149,

\QI’ZX\I HEAD NANTUCKET I\L AND. MASSACHUSETTS,
». 26,

STAFF AND BOX GAUGES DISCONTINUED, p. 1

STAFF AND BOX GAUGES ABLISHED. p. 108,

ST. ALBANS FAYETTE COX WO VAL
for a base line. pp. 54. 55

STAMPORD, CONN., p. 84,

NTANDARD CATACLITY MEASURENS pp. 95, 18,

STANDARD OUM, p- 95,

STANDARDS FOR TESTING SUGAR, . 96,

STANDARDS FPURNISHED TO THE STATES pp. 05, 184,

STANDARDS OF LENGTH, pp. #5184,

STANDARD WEIGHTS. pp. 95, 181,

STANDARD WEIGHTS AND MEASURES,
ON ACCOUNT OF¥. pp. 177, 178,

STANDARD WEIGHTS AND MEASURES, OFFICE OF, pp.
95,96.  Annnal report of the Assistant in charge of. pp. 185183

ST.ANDREWS, ME. p. 19,

STANLEY,WASH..p.75.

STATE GEOLOGIST OF MISKOURI . 57,

STATEMENT OF HYDROGRAPHIC SURVEYS EXECUTED
DURING THE FISCAL YEAR ENDINGITUNE 30 1891 p. 144G

STATEMENT OF THE EXPENDITURES OF THE UNITED
STATES COAST AND GEODETIC SUEYEY FOR THE
FISCAL YEAR ENDING JUUNE 30, 1891, pp. 151-1581.

STATEN ISLAND. Comparison of surveys, p. 33; reierence to
survey of, by Vermule and Bien, p. 40.

Service on Steamer Patterson,

Near month of Potomac River, exam-

pp dit
Abstracts of work under hewding of

General statemment of PrOLTERS

Selected ag site

EXPENDITTURES
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STATFS AND TERRITORIES BETWEEN THE MISSISSIPPY
RIVER AND THE ROCKY MOUNTAINS. Included in the
Middie Division. p. 36.

STATES AND TERRITORIEXR BETWEEXN THE ROCKY
MOUNTAINS AND THE PACIFIC. Included in the Western
Division, p. 65

STATES EAST OF THE
Eastern Division, p. I7.

STATE SURVEYS. pp. 52.54.55. ¢

STATE UNIVERSITY,. BURLINGTON, V1., p. 21,

STATIONS OCCUPIED FOR HORIZONTAL
NUMBER OF, p. 107.

STATIONS OCCUPIED FOR VERTICAL MEASURES, NUM

MISSISSIPPI RIVER. Included in

MEASURES.

BER OF. 107,
STATISTICS OF FIELD AXND OFFICE WORK OF THE
COAS AND GEODETIC SURVEY FOR THE FISCAL

YEAR 1880, AND TOTAL TO JUNE 30, 1891, pp. 107-109.

ST, CLALIR RIVER. p. 51,

ST, CROIX. NEW BRUNSWICK, p. 18.

ST, CROIN RTIVER.MATNE. Obstruction to navigation caused
by deposits of suwdust and mill refuse. p.22; survey of. pp. 18,
19,94 tull of. .19 Dlasting in. pp. 19, 20,

ST ’}RtxlA\' RIVER VALLEY, p. 19,

ST MERS. Used in (‘oast and Geodetic Survey, p. 149,

STEELE.JOHN M., PASSED ASSINTANT SURGEON.U. S.N,,
. 148,

STEPHENS PASSAGE ALASKA p. 790,

STEVENS INSTITUTE, HOBOK] N.J. Base station for gravity
work, p. 68.

ST. LOUIS, MO.
to,p. 46.

ST, LOULS, TRON MOUNTAIN AND 30UTHERN R. K. p. 57

ST. MICHAEL, ALASKA, pp. 81,86, 89.

ST. MICHAEL ISLAND, ALASKA, p. 85.

ST. NICHOLAS COUNTY, W. VA, p. 55,

STONE HORSE. Hydrographic signal plared at, p. 30.

STORM, O. Iustrument maker. p. 132.

STOUGHTON, MASS,, p. 25,

Longitude determinations at, pp. 57.58; reference

STOUT. Triangulation statien in Indiana, p. 52.
VIOW. Triangulation station in Indiana. p. 53.

. PAUL (steamer), p. 59,

ST.PATUL ISLAND, pp. 7874

ST PAUL KADIAK ISLAND. ALASKA . p. 5L

STRATTS OF FLORIDA. Current observations in. p. 46.

STRATITS OF FUCA, p. 97,

STREAUSS JOSEPH. ENSIGN. UUS. N,
son, pp. 80, 148.

STREERUWITZ, PROI. W. . TEXAS GEOLOGECAL STR-
VEY.pp. 62, 63; facihities afforded Ly, p. 63.

STRITE, 8. M., ENSIGN U8 N, p. 148,

ST, STEPHENS, ME. p., 19,

SUB-OFFICES, U.S.COAS8L ANDGEODETICSURVEY.pp 96,97,

SUGALR. standarda for testing, p. 96,

SUISUN BAY . CALIFORNIA. sarvey of, pp.T1, 72

SUISUN POINT, CALIFORNTA, p. 72

SUTSUN CREEK, CALIFORNIA. p. 72,

SUNAGHUN HILL ATLASKA po 72

Service on steamer Paiter-

SUNNYSIDE. UTAH p. 77,
SUTERINTEXDENT OF THE {'0AST AXD GEODRETIC SUR.

VEY, pp. 46,84 85,03, 95,185, (See also T. C. Menderhall,)
SURF-SIDE, NANTUCKET ISLAND, MASSACHUSETTS, p. 27,
SUREF-SIDE HOTEL NANTUCKET ISLAND, MASSACHU-

SETTS.. p. 28,

STRGEON, U.S. N, Attached to the Const and Geodetic Survey. p.
148,

SURVEYSFOR THE PREPARATION OF DETAILED MADPS
OF THE GROUNDS INCLUDED IN THE CHICKAMAUGA
AND CHATTANOOGA NATIONAL MILITARY PARK, pp.
45, 84,85,

SURVEYS OF THE WATER FRONTS OF THE CITIES OF
WHATCOM, NEW WHATCOM, AND FAIRHAVEN, ON
BELLINGHAM BAY, WASHINGTON, FOR THE HARBOR
LINE COMMISSION OF THAT STATE, pp. 76, 85, 86,

SURVEYS RELATING TO A PRELIMINARY LOCATION OF
THE BOUNDARY LINE BETWEEN ALASKA AND THR
BRITISH PPOSSESSIONS IN NORTH AMERICA. pp. 81, 86-90.

SWANN, Triangulation station, . €', p.41.

SWANSEA , MASS, p. 2.

ALPHABETICAL INDEX.

SYMONDS, THOMAS W.. CAPT.. U. & ENGINEERS. Facilities
afforded by, p. 72.

T.

TABLE N0.1,1881. DISTRIBUTION OF THE FIELD PARTIES
OF THE COAST AND GEODETIC SURVEY UPON THE AT-

LANTI(, GOLF OF MEXICO, AND PACTFIC COASTS, AND

IN THE INTERIOR OF THE UNITED STATES DURING
THE FISCAL YEAR ENDING JUNE 30, 1891, pp. 101-106.

TABLE NO. 2, 1891. STATISTICS OF FIELD AND OFFICE
WORKOF THE COAST AND GEODETIC SURVEY FOR THE
FISCAL YEAR 1891, AND TOTAL TO JUNE 30,1891, pp. 107-
108.

TABLE NO. 3, 189]1. INFORMATION FURNISHED TO DE-
PARTMENTS OF THE GOVERNMEXT IN REPLY TO SPE.
CIAL REQUESTS AND TO INDIVIDUALS UPON APPLI
CATION DURING THE FISCAL YEAR ENDING JUNE
30, 1891, pp. 111-1186.

TAKU INLET, ALASK A pp.79,81.

TARBORO. EDGECOMBE CO.,N.C..p.45.

TARBORO GRADED SCHOOL, TARBORO, N, C..

TATCHEK LANGUAGE, p. 89.

TAUNTON, MASS,, pp. 24, 25.

TAYLORS. Triangulation station in New Jersey, p. 37.

TAYLORS CREEK, LONG ISLAXND. p. 35,

TELFAIR STREET, WASHINGTON, N. (', p. 6.

TEMPERATURE. Loweat observed in Alaska, p. 86.

TEMPERATURES, DENSITIES, AND CURRENTS OBSERVED
TO THE SOUTHWARD OF MARTHAS VINEVYARD, pp. 31, 32,

TEMPERATURE OBSERV ATIONS, pp. 83, 84.

TENNESSEE, State of. Included in Eastern Division. p.17; tri-
angulation of, pp. 53, 84,

TERRE BONNE BAY, LOUISIAN A, pp. 58, 60, 62.

TEXAS. State of, included in Middle Division, p. 56.

TEXAS GEOLOGICAL SURVEY, p. 62,

THE DALLES, COLUMBIA RIVER,p.73.

THE LOWER CUTTING-OFF PLACE. MAINE, p. 18.

THERMOMETERS. Used to determine temperature of steel tapes.
p. 43. "

THEODOLITES. Used intown-boundary survey of Massachusetts,
p. 24,

THEODOLITES NOS. 145 AND 146, Reconstruction of, p. 136.

THE SECULAR VARIATION AND ANNUAL CIHHANGE OF
THE MAGNETIC FORCE AT STATIONS OCCUPIED BY E.
1). PRESTON, ASSISTANT, IN CONNECTION WITH THE U.
8. ECLIPSE EXPEDITION TO THE WEST COAST OF AFRI-
('A, 1889-1890, IN CHARGE OF PROY. D. P. TODD. (See part
II, Appendix No.3.) .

THE TRANSIT OF MERCURY.MAY 90,1801, ASOBSERVED AT
WAIKTKT, HAWAIAN ISDANDS. (See Part II, Appendix
No. 12.)

"

p. 45.

"THISTLE, UTAM, p. 77.

THOMAS,C. M. COMMANDER U.8. N, HYDROGRAPHIC IN-
SPECTOR. Reference to, pp. 23. 94, 97, 144, 148.

THOMASS HILL, BANGOR, ME..p.21.

THOMPSON. Triangulation station in Xansas, p. 58.

THOMPSON, H. L. Eungraving Divigion, p. 124,

THOMPSON, J. G. Engraving Division, p. 124,

THOMPSON, W. A. Egpgraving Division, p. 125.

THROG'S NECK, p. 84.

TIANA BAY, LONG ISLAND, p.85.

TIDAL AND CURRENT OBSERVATIONS.
NUMBER OF VOLUMES, p. 109,

TIDAL AND CURRENT OBSERVATIONS, DUPLICATES,
NUMBER OF VOLUMES, p. 109.

TIDAL DIVISION, p.91. Annual report of, pp. 121, 122.

TIDAL CURRENTS. On coast of Louisiana, p. 60.

TIDAL OBSERVATIONS. Inresurvey of Nantucket Shoals,pp.
28,29; in survey of Handkerchief Shoal.p.30; at Bristol R.1., p.
31; in coumection with hydrosraphic survey of Conmecticut
River, p. 34; at West Moriches Bay, Long Island, p. 35; continned
at the amtomatic tide-gauge station, Sandy Hook, N. J, ».
37; temporary, in connection with survey of Sparrow Point, Md.,
p. 38;: at Chestout Street wharf, Philadelphia, p-28; in conueet-
ion with hydrography on coast of Louisiana, p. %0; in comneetion
with resurvey of Aransas Pase, Texas, pp. 81, 62; in connection

ORIGINALS,
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TIDAL OBSERVATIONS—Continued.
with survey of Coos Bay, Oregon. p.72; at Barlow Cove. Adui-
ralty Inlet. p. 79; in counection with physical hydrography of
Long Island Sound, pp. 83, 84; at St. Michael, Aluska. p. 89; con-
tinued at the automatie tidal station on Tybee Island, Savannah
River entrance. p. 45.

TIDAL OBSERVATIONS CONTINUED AT THEAUTOMATIC
TIDE-GAUGE jSTATION, SANDY HOOX. N, J. p.37.

TIDAL OBSERVATIONS AT CHESTNUT STREET WHARYF,
PHILADELPHIA, p. 38.

TIDAL OBSERVATIONS CONTINUED AT THE AUTOMATIC
TIDAL STATIONON TYBEE ISLAND, SAVANNAH RIVER
ENXTRANCE, p. 45.

TIDAL RECORD CONTINUED DURING PART OF THE YEAR
AT THE AUTOMATIC TIDAL STATION, 8T. PAUL, KA.
DIAK ISLAND, ALASKA, p. 81.

TIDE GAUGES. Temporary, established at Gardiner, Hallowell,
and Augusty, Me., p. 24; establistied at the - Haulover,” Nan-
tucket Island, p. 26; estublished in resurve of  Nantucket
Shoals, p. 29; used in survey of Handkerchief Shoal, p. 30: es
tablished at Bristol, R. L., p. 31: established at West Moriclies
Bay, Long Island, p. 35 antewatic, at Sandy Hook, N.J.. p. 37;
established at Chestnut Strect whart, Philadelpliiu. p. 38 auto-
matic; at Tybee Istand, Georgia, p. 45; temporary, established
at Timbalier lighthouse, Louisiany, p. 60; used in survey of Arvan-
sus Pass, Texas, pp. 61, 62; established at Marshfield. Ovegon, p.
72; established in survey of coast of Alaska, p. 79: at St. Paul,
Kadiak Island, Alaska. p. 81; usxed in physieal hydrography.
Long Island Sound, pp. 83, 34.

TIDE-PREDICTING MACHINE. p. 92,

TIDE STATION. Automatie, at Sausalito, Cal. p. 71; at St.
'anl, Kadiak Island, Alaska, p. 81.

TIDAL STATIONS FOR WHICH REDUCTIONS HAVE BEEXN
MADE, p. 109.

TIDES AND CURRENTS. Observed in Long Island Sound, p. 32,

TIDE TABLES, pp. 91, 92; proposed forms of. p. 71,

TIDE TABLES FOR 1891. Reference to, p. 37.

TIMBALIER BAY, LOUISLIANA, pp. 59, 60.

TIMBALIER LIGHT-HOUSE, (COAST OF LOULSIANA. p. 60,

TIME. Determined at stations in Alaska, p. 79; observed at Mt.
Conness, California, pp. 69, 70.

TIME OBSERVATIONS. At Lick Observatory, p. 68 in connec-
tion with gravity determinations in Alaska, p. 79

TIME SIGNALS. Furnished from Mare Island Navy-Yard, Cali-
fornia, p. 68.

TISDALE, R. D., ENSIGN U, 8. N, p. 148,

TITTMANN, O. H., ASSISTANT, IN CHARGE OF THE
OFFICE OF STANDARD WEIGHTS AND MEASURES, pp.
95, 96. Referenco to pp. 54, 156.  Annnal report of pp. 183-186.

TOKE POINT, WILLAPA BAY, WASHINGTON. p. 7.

TOLLEY, J. B. Service in Massachusetts, p. 25.

TOM NEVERS HEAD, p. 29.

. TOPOGRAPHIC AND HYDROGRAPHIC SURVEY OF SPAR.

ROW POINT, PATAPSCO RIVER, AND OF THE WATERS
IN THE VICINITY, p. 38,

TOPOGRAPHIC AND HYDROGRAPHIC SURVEY OF THE
KENNEBEC RIVER, MAINE, FROM GARDINER TO AU-
GUSTA, pp. 23, 24,

TOPOGRAPHIC AND HYDROGRATHIC SURVEYS IN COOS
BAY, OREGON., AND PRIMARY TRIANGULATION
NORTH OF SAN FRANCISCO BAY, pp. 72,74

TOPOGRAPHIC CONFERENCE. Notice of, pp. 9. 10.

TOPOGRAPHIC MAPS, ORIGINALS, NUMBER OF, p. 108,

TOPOGRAPHICAL PARTIES, NUMBER OF, p. 108.

TOPOGRAPHICAL RECONNAISSANCE OF THE WEST
CUAST OF FLORIDA BETWEEN CAPE SABLE AND
CAPE ROMANO, pp. 47,48,

TOPOGRAPHICAL RESURVEYS AND TRIANGULATION
PREPARATORY THERETO ON THE SHORES OF BUZ
ZARDS BAY AND NANTUCEET SOUXND, pp. 30,31,

TOPOGRAPHICAL RESURVEY OF THE WATER FRONT OF
PORT TOWNSEND, STATE OF WASHINGTON, pp. 75, 76.

" TOPOGRAPHIC SHEETS. Of Distriet ot Columbia, p. 42; of re-
sarvey of Port Townsend, p. 75: of St. Croix River, pp. 19,20; of
the Columbia River, p.73; of the Connecticut River, p.33; of shores
of Hudson River, p.38; of south coast of California, pp.66,67; of

. wicinity of Alaska boundar§, p. R7; of vicinity of 35t Michael,
Alaska, p. 89.

XXXi

TOPOGRAPHICAL SCRVEY OF THE CONNECTICUT RIVER
FROM LYME FERRY TO SALMON RIVER, pp. 32 53

TOPOGRAPHICAL SUKVEY OF THE CONNECTICUT RIVER
FROM MIDDLETOWN, CONN.. TO THE SALMON RIVER,
AND FROM MIDDLETOWN NORTHWARD, pp. 33, 34.

TOPOGRAPHICAL STURVEY OF THE SCHOODIC LAKES
TO THE NORTHWARD OF VANCEBORO. p. 18

TOPOGRAPHICAL STURVEYX AND RESURVEYS. Of the
Sohoodic Lakes, Maine, p. 18; of the St. Creix River, Maine.pp. 18- 20,
of Kennebece River, Maine, pp. 23. 24: on Marthas Vineyard, Max.
sachusetts. pp. 25,26, on shores of Buzzards Bay and Nantucket
Sound, pp.30, 31; of Connecticut River, pp. 32-34: of Hudson River.
pp. 36,37 of Philadelphin water front, p.37: of Sparrew Point. Pa
tapaco River, p.38; of District of Columbia, pp. 34-42: on west coast
of Florida. pp.47.48; of EscambiaBay. Florida. p. 48 of Perdido Bay,
Floridz and Alabama, p. 49; on coast of California, between Cape
San Martin and Point Sur, pp. 66. 67 of Coos Bay. Oregon. p. 72 of
the Columbia River. pps 74, 74: of water frout of Port Townsend,
Washington. pp. 75, 76; of the water tront. of the cities of W hai-
con, New Whatcom. and Fairkaven. on Bellinghain Bay, Washing-
tou, for the Harbor Line Commissiou of that State, pp 76,83, 86 in
Alaska, pp. 79-81; near Alaska boundary. p. ¥7.

TOPOGRAPHY. 1n comnection with Alaska Loundary survey. p.
37 statistics ot p. 107,

TORREY. E.E. Service in Alabawma, p. 5. Serviee in Indiana, pp.
53,54,

TOWN, COL. T. ¥, p. 44,

TUWN BOUNDARIES. Determination of. in Massachuserts, pp.
24,25,

TRANSCONTINENTAL LINE OF GEODETIC LEVELING
EXTENDED TO THE WESTWARD IN MISSOURI FROM
JEFFERSON CITY TO KANSAS CITY, p. 58,

TRANSIT (schoener), pp. 49, 144. 148,

TRANSIT OF MERCURY, MAY ¢, 1891, AS OBSERVED NEAR
HONOLULU, OAHU. HAWAIIAN ISLANDS, reference to,
1p- 8 9.

TRANSPORT ROCK, p.35.

TREASURY. ACTING SECRETARY, p. 151

TREASURY, ASSISTANT SECRETARY OF THE, p. 184,

TREASURY DEPARTMENT, p. 95,

TREAT ISLAND. EASTPORT HARBOR. MAINE, p. 20.

TRIAL COTRSE. TFor speed triala of new naval cruiser. pp. 635, 85

TRIANGULATION. Of the Schoodic Lakes, Maine, p. 18; forde-
termination of town boundaries in Massachusetts. © 24200 on
shores of Buzzards Bay and Nantucket Sound,pp. 5., 31; in New
Jersey. p. 37; of Escambia Bay, Florida, p. 48; of Perdido Bay,
Florida, and Alabama. p.49: in Alabama. pp. 49,.50; in India
pp. 52-54; in West. Virginia. p.55: in Tenoessee. p.58; in Miune-
sota, p. 56; in Kansas, pp. 58,58; of Mississippi River, reconnais
sanee for connection of, with that ot Gulf of Mexico. p. 60; recon
naissance for, on Mexican boundary, pp. 62, 63 on coast of Calj
fornis between Cape San Martin and Point Sur.pp. 66, 67; Pri.
mary, in California, pp. 68-70; Primary north of San Franeisco
Bay. pp. 72.73; of the Colambia River, pp. 73,74; in Utah. pp.
77,78; in Alaska. pp. 79-81; for Chickamauga and Chattanooga
Wational Military Park, pp. 45. 84, 85; near Alaska boundary. . §7.

TRIANGULATION. Statistics of p. 107,

TRIANGULATION AND LEVELING PARTIEN. NUMBER
OF, p.107.

PTRIANGULATION AND TOPOGRATHY ON THE COANT OF
CALIFORXIA BETWEEN CAPE SAN MARTIN AND
POINT SUR. pp. 66,67

TRIANGULATION OF THE SCHOODIC LAKES FORMING
PART OF THE NORTHEASTERN BOUNDARY BETWIEEN
THE UNITED STATES AND CANADA, p. 18

TRIANGULATION RECORDS, originals, number of eabiers, p.
108; originals, number of volumes, p. 108, .

TRIANGULATION STATIONS. Moethod of marking ow veass
of Florida, p. 48.

TRIANGULATION, TOPOGRAPHY, AND HYDROGRAPHY
OF ESCAMBIA BAY, FLORIDA, COMPLETED, pp. 48, 4v.

TROEMNER, HENRY, p.184.

TROUGHTON AND SIMMS ZENITH TELESCOPE, NO. 1. p. 70.

TUOLUMNE MEADOWS. CALIFORNIA, p. 69.

TURNER, J. H., ASSISTANT. Observations of meon cuhnina-
tions at San Franciseo, in coiiperation with work of. in Alaska,
p-Ti. Subsssistant, referenee to, p. 81. Surveys relating 1o a
preliminary location of the boundary line between Alaska and che
British posaessions in North America, pp, 86-90.
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TW( AND THREE-QUARTER MILE CREEK, WEST VIR
GINIA, p.55.

TYRBEE ISLAND, ((EORGIA.

TYBEE LIGH', p. 45.

Tide observations at, p. 45.

.
UNALASKA, ALASKA, p. 89,
TUNION RIVER, MAINE. p. 22
UNIVERSITY OF CATIFORNLA, p. 89,
TVPPERMAN, A, Library and A
STANT ENGINEER. ARANSAS BAY, TEXAS p. 62
. 8. BOARD ON GEOGRAPHIC NAMES. Reference to, pp.
74, 9L
U. 8. ENGINEERS. Refercnuce to, pp. 61, 94, 86,
1. 8. FISH COMMISSTON.  Cobperation with work of. PPl 32,8
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REDPPORT.
PART I.

INTRODUCTORY STATEMENT.

During the fiscal vear 1891 the several branches of the work of the Survey made satisfactory
progress in nearly every State and Territory bordering on the Atlantic and Pacific coasts,
and in eleven States and Territories of the interior.

Among the overations referred to in this report, the following may be named as of special
importance:

Surveysrelating to the location of part of the Northeastern Boundary Line between the
United Statesand the Dominion of Canada;re-survey of Nantucket Shoals; observations of tides,
currents, densities, and temperatures in Long Island Sound and to the south of Marthas
Vineyard in coGpceration with the work of the United States Fish Commission; completion of
the detailed topographical survey of the District of Columbia; observations begun at
Rockville, Md,, and at San Francisco, Cal, for investigating the variations of latitude in
coUperation with the work of the International Geodetic Association: survey for the site of a
ligfhthouse on Cape Hatteras Shoals; continuation of the investigation in the Gulf Stream
and preparation for publication of a volume relating to the methods of the investigation and
the results of the research; connection of the primary triangulation on or near the 39th
parallel advancing to the westward in the State of Indiana with that advancing to the eastward
in the same State; extension to Kansas City of the transcontinental line of the geodetic
leveling; reconnaissance along the boundary line on the Rio Grande between the United
States -and Mexico; .establishment off the coast of California, at the rcquest of the Navy
Department, of a trial course for the new naval cruiser San Frencisco; advance of the primary
triangulation in California by the occupation of Mount Conness; special surveys of harbors
in Puget Sound for the Harbor Line Commission of the State of Washington, and continuation
of the preliminary operations relating to the location of the boundary line between Alaska
and the British possessions in North America.

Advantage was taken by the Superintendent of opportunities afforded by his visit of
inspection to the Pacific coast to determine gravity with new and approved apparatus ata
number of stations in California, Washington, and Alaska. In compliance with a request
from the International Geodetic Association, and with the sanction of the Secretary of the
Treasury, an officer of the Survey was instructed to proceed to the Hawaiian Islands and aid
an officer detailed by that Association in observations relating to the variations of latitude.
He was further directed to determine simultaneously with latitude the force of gravity at sca-
level, and also, when practicable, near the summit of Mauna Kea.

OFFICE OF STANDARD WEIGHTS AND MEASURES.

The work of constructing sets of Standard Weights and Measures for the States that have
not yet received them was continued in the Office of Weights and Measures. Comparisons
of thermometers were made for the Internal Revenue Bureau; comparisons of coin weights
for the United States Mint at San Francisco, and of series of test weights for the United
States Mint at Carson, Nev,

H. Ex. 431 1
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At the request of the Secretary of the Treasury an ‘examination was undertaken of the
‘standards in use in the sugar laboratories of the appralser s offices in Boston, New York, and
Philadelphia, and carried to a successful conclusion. Subsequently; at the request of the

“‘Commissioner of Internal Revenue, a commission was organized, composed of one expert
from the Agricultural Department, one from the Internal Revenue Bureau, and one from this
office, for the purpose of recommendmg methods for the polarization of sugars on Whlch /
bounty is paid.

Owing to the’ ex;genmes ‘of the case the time of the office was largely given to cooperatmg
with the Intetnal Revenue Bureau in Verlfymg for it the standards to be used in the sugar
de.term"m' ations, ' .

} my‘last a.nnual report, referring to the facts that -the use of the metric system of

elghts and measures in this country was legalized by act of Congress in 1866; that since

“that date it hias been adopted by the majority of civilized and progresswe nations; and that
the’ Internatlonal American Conference has recommended its adoption in the three Americas,
I suggested that it wotld be advisable to ask Congress to take steps to insure its introduction

 in the Customs Service. This suggestion was favorably considered by the Secretary of the

_ Treasury, and in his report for the fiscal year 189o, he recommended that the metric system

* should be made obligatory in transactions at United States Custom Houses from and after the
first day of the calendar year 1895. The reasons for this recommendation havmg lost none
of their force, I would urge its renewal.

‘The-recent acquisition by the United States of the National Prototypes of the Metre and
Kilogramme, and their deposit in the Office of Weights and Measures has called attention to
the need of regulations prescribing the manner of safely keeping these standards, the relation
‘of which to the International Standards is known. That statutory authority for this purpose
should be conferred upon the Executive, as recommended by.the Secretary in his last annual
report, is too obvious to need argument. -

The arrangement of Part I of this Annual Report is as follows: (1), General statements
of progress under the heads of Field Work, Office Work, Hydrograpliic Discoveries and
Developments, as embodied in Notices to Mariners, Bulletins, and Special Scientific Work,
followed by a Notice of the Topographical Conference; (z), Explanation of Estimates for the
fiscal year 1893, and Estimates in detail; (3)y Abstracts of reports from chiefs of field parties
and notices of special operations; (4), abstracts of annual reports showing progress in Office
work; (5), notices of the Sub-Offices at Philadelphiaand at San Francisco; (6), reference to officers
specially employed under the direction of the Superintendent; (7), tabular statements showing
the distribution of the parties of the Survey, the statistics of field and office work, and informa-
tion furnished in response to requests, official or personal; (8), the annual reports of the
Agsistant in charge of the Office, the Hydrographic Inspector, the Disbursing Agent, and the
Assistant in charge of the Office of Standard Weights and Measures. -

" The maps of general progress (Nos. 1 and z) and the map (No. 3) showing progress in,
" Alaska, represent graphically the progress of the Survey, afield and afloat, throughout. the
‘entire territory of the United States to the close of the fiscal year.

" The Appendices, which constitute Part II of this Annual Report relate to the methods,
dlscussmns and results of the Survey _ -

‘_ GEOGRAPHICAL ORDER OF THE LOCALITIES OF FIELD WORK

“In_this report, the localities of field operations are arranged in a geographwal order
under four divisions, namely:
I. The Eastern Division, mcludmg the States east of the Mississippi River.
I1. The Middle Division, comprising the States and Territories between the Mississippi
River and the RockyMountams
I11. The. Western D1v1s1on including the States and Territories between the Rocky
Mountains and the Pacific Coast.
IV. The Division of Alaska.
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The reasons wh1ch were for many years operative in retammg the early classxﬁcatmn b}@
sections are so no longer, the work of the Survey being néw contmuous a;lang the'entire:
Atlantic and Gulf coast; nearly continuous on the Pacific; and tending to beceme continuous’
throughout the interior, so that all purposes of reference to localities of field *operatzong J:an‘
be read11y met by divisions including a few large areas. K

(;_‘T'ENERAL STATEMENT OF PRQGRESS.
I. FIELD WORK. : '

) EasTterN DivisioNn.—States cast of Mississippi River.—Field work within the limits and upon
or off the coasts of the States east of the Mississippi River during the fiscal year 18grx included
“the following-named operations:
Triangulation of the Schoodic Lakes, forming part of the Northeastern Boundary between
‘the United States and the Dominion of Canada; topographical survey of these lakes-to the
northward of Vanceboro; continuation of the topographic and hydrographic survey of the
St. Croix River from the vicinity of Vanceboro to the scuthward; completion of the hydro-
graphic survey of Eastport Harbor, Me.; magnetic observations at stations in Maine, New
Hampshire, Massachusetts, Connecticut, Vermont, New York, New Jersey, and Pennsylvania;
observations relating to changes in river beds, coast of Maine; hydrographic examinations’
for the Coast Pilot on the coasts of the New England States; topographic and hydrographic
survey of the Kennebec River, Me., from Gardiner to-Augusta; continuation of the determina-
tions of town boundaries in the Sta.te of Massachusetts; physical hydrographic survey begun
of the coast of Nantucket Island; hydrographic resurvey of Nantucket :Shoals continued;
add1t1onal soundings and revision of hydrography on Handkerchief Shoal and its v1cm1ty,'
topographlc resurveys and triangulation preparatory thereto on the shores of Buzzards Bay
and Nantucket Sound; establishment of an automatic tide-gauge at Bristol, R. I.; observations
of temperatures, densities, and currents to the south of Marthas Vineyard and Long Island
Sound in connection with the work of the U. 8. Fish Commission; hydrographic survey of
‘Shelter Island Sound, L. I.; topographical and hydrographical survey of the Connecticut
River from Lyme Ferry to above Middletown; hydrographic resurveys of Shinnecock, Quan-
tuck, and Moriches Bays, south coast of Long Island; hydrographic examination off Rye
Beach, New York; determination ®f the longitude of Cape May, N. J., by exchange of tele-
graphic signals with Albany, N. Y, and observations for the latitude of Cape May station;
“continuation of the topographical survey of the Hudson River; tidal observations continued
with an automratic tide-gauge at Sandy Hook, N. J.; reconnaissance and signal building in
connection with geodetic operations in southeastern New Jersey; continuation of the detailed
survey for the revision of the maps of the water-front of the city of Philadelphia and tidal
observations at Chestnut Street wharf; topographic and hydrographic survey of Sparrow Point,
Patapsco River, Md., and of the waters in the vicinity; observations for latitude of a station
at Rockville, Md., in codperation with researches on the variations of latitude under the general
direction of the International Geodetic Association; determinations of relative gravity at the
Smithsonian Institution, Washington, D. C.; completlon of the detailed topographical survey’
“of the District of Columb1a experimental work conducted with a view to the use of metallic
tapes in measurement of bases: examination of locality of a shoal reported near Smith’s Point
Light, and hydrography of Horseshoe Shoal and vicinity, Chesapeake Bay; hydrographic
“‘work upon Cape Hatteras Shoals in connection with the proposed site for a lighthouse on
the western part of the Northern Outer Shoal; determinations of the magnetic elements at
. stations in. North and South Carolina; determination of the position of Martin’s Industry
Light Vessel off Port Royal Entrance, S. C., and hydrographic examination for shoal reported
off Hetzel Shoal, Cape Canaveral, Fla.; tldal observations continued at the automatic tidal
station on Tybee Island, Savannah River Entrance, Ga.;surveys for the preparation of detailed
maps of the grounds included in the Chickamauga and Chattanooga National Military Park;
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determinations of the longitude of Augusta, Ga., Gainesville, Fla., and Jacksonville, Texas,
by exchanges of telegraphic signals with Washington, D. C.,, and observations for the latitude
of those three stations; continuation of Gulf Stream explorations; topographical reconnais-
sance of the west coast of Florida between Cape Sable and Cape Romano; survey of the
tributaries of Pensacola Bay continued and that of Perdido Bay and its tributaries completed;
continuation of the reconnaissance and occupation of stations for the extension of the primary
triangulation in Alabama towards the Gulf of Mexico; connection of Memphis, Tenn., and
Corinth, Miss,, by lines of geodetic leveling; reconnoissance between Lakes Huron and Erie
on the Detroit and St. Clair Rivers for a scheme of triangulation connecting with the work of
the Lake Survey; continuation of geodetic operations in the State of Wisconsin; continuation
of the primary triangulation advancing to the westward near the 39th parallel in Indiana
to a connection with that advancing to the eastward in the same State; reconnaissance for a
base of verification; connection of the primary triangulation near the 39th parallel advancing
to the eastward in the State of Indiana with that advancing to the westward in that State,
and preparation for the measurement of a base of verification at Holton, Ind.; reconnaissance
for a site of a hase-line in West Virginia, and occupation of stations in continuation of the tri-
angulation of the State of Tennessee and for its connection with the triangulation of the
State of Kentucky.

Mippre Division.—States and Territories between the Mz;szsszppz River and the Rocky Mountains —
- Field work within the limits of the States and Territories just named has included the fol-
lowing operations:

Reconnaissance and occupation of stations in continuation of the triangulation of the
State of Minnesota; determinations of longitude by telegraphic exchanges at stations in Min-
nesota and North Dakota, and in Utah and Montana, with observations for latitude also; de-
terminations of longitude by exchanges of telegraphic signals at stations in Missouri, and
observations for latitude of these stations; transcontinental line of geodetic leveling extended
from Jefferson City to Kansas City, Mo.; occupation of stations continued and reconnaissance
extended for carrying to the westward in Kansas the transcontinental triangulation near the
39th parallel, and cxtension of this triangulation to the westward and eastward from Fort
Wallace, Kansas; hydrographic surveys on the coast of Louisiana between Barataria Bay and
L.ast Island; reconnaissance for the connection of the triangulation of the Mississippi River
in the vicinity of Donaldsonville with that of the Gulf of Mexico by way of the Atchafalaya
River; observations of the magnetic elements, absolute and differential, continued at the
automatic registry station, San Antonio, Texas, and reconnaissance for triangulation along
the boundary line between the United States and Mexico on the Rio Grande from EIl Paso,
Texas, to the southward and southwestward.

WestErRN Division.—States and Territories between the Rocky Mountains and t/ze Pacific—The
following-named field operations have been in progress or completed in the States and Terri-
tories between the Rocky Mountains and the Pacific.

Establishment of a trial course off the coast of California for the speed trials of the new
naval cruiser, Sen Francisco; completion of the hydrography of the coast of California in the
vicinity of Piedras Blancas and Point Sur Lights; determination of the position of Von Helm
Rock in the vicinity of San Simeon; triangulation and topography of the coast of California
between Cape San Martin and Point Sur; determinations of gravity at”stations in California
and Washington; occupation of the primary station, Mount Conness in the Sierra Nevada;
moon culminations observed at the astronomical statipn, San Francisco, in connection with
. those observed in Alaska; magnetic observations at the Presidio of San Francisco; observa-
tions for latitude at San Francisco in codperation with the work of the International Geodetic
Association; tidal record continued at the automatic tidal station, Sausalito, Bay of San Fran-
cisco; completion of resurveys and examinations of soundings in Suisun Bay, Karquines Strait
and vicinity; primary triangulation north of San Francisco Bay; topographic and hydrographic
surveys in Coos Bay, Oregon, and coast topography south of Cape Gregory;, continuation of
the survey of the Columbia River from Vancouver, Washington, towards the Dalles; hydro-
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graphic survey of Willapa Bay, Washington; topographical resurvey of the water front of
Port Townsend; hydrographic surveys in Skagit Bay, Drayton Harbor, Boundary Bay, and
the Gulf of Georgia; surveys of the water fronts of Whatcom, New Whatcom, and Fairhaven,
for the Harbor Line Commission of the State of Washington; exchanges of telegraphic signals
for longitude between Salt Lake City, Utah, and Helena, Montana, and occupation of stations
in continuation of the transcontinental triangulation along or near the 39th parallel in Utah.

ALASKA.

In the Division of Alaska, which includes the coast, inlets, sounds, bays, rivers, and the
Aleutian Islands, the following-named field operations were in progress or completed:

Determinations of gravity with improved apparatus at a station in British Columbia near
the Alaska boundary line, at six stations in southeastern Alaska, and at a station on St, Paul
Island, Bering Sea; triangulation, topography, and hydrography of Taku Inlet, Stephens
Passage from Douglass Island northward, Gastineau Channel, Lynn Canal and Behm Canal;
continuation during part of the year of the tidal record at the automatic tidal station, Saint
Paul, Kadiak Island, Gulf of Alaska, and occupation of stations near the junction of the one
hundred and forty-first meridian with the Yukon and Porcupine Rivers, Alaska, in connection
with a preliminary survey of the boundary line between Alaska and the British Possessions
in North America.

SPECIAL OPERATIONS.

Field operations of a special character are referred to in some detail following the ab-
stracts of reports from chiefs of field parties.

II.—OFFICE WORK.

The annual reports of the Assistant in charge of the Office and of the Hydrographic
Inspector, which are published at the close of this volume, present full statements of office
operations carried on under their direction during the fiscal year, and the abstracts of those
reports which follow the notices of field operations make reference to their leading topics.

It is a subject of much gratification that the new presses and increased working room
soon to become available will probably enable the office to meet the largely increased and
increasing demand for the charts of the survey.

During the fiscal year 18g1 there were issued 52 959 copies of charts, 3 153 of which were
for the use of Congress, 2 651 for the Executive Departments, and 3r 465 to sale agents.
Although this total issue, owing to various causes, was considerably less than that for the
previous fiscal year, it exceeded by upwards of 16 ooo copies the average issue of the five years
from 1885 to 1889, inclusive.

Of Notices to Mariners, issued monthly, or oftener, should occasion demand it, 139 oco
copies were printed for free distribution. The publication of Coast Pilots and Tide Tables
was continued. -Of the Coast Pilots for the Atlantic and the Pacific coasts, 1 052 copies were
issued. The manuscripts of the Tide Tables predicting times and heights of high and low
‘waters on the Atlantic and Pacific coasts for 1892 were sent to press before the end of the
fiscal year; 19 154 copies were printed of the six Bulletins issued; and there were received
from the Public Printer 13 570 extra copies of Appendices to the Annual Reports. The
distribution, domestic and foreign, made of these reports to individuals and institutions was

2 746 copies.

1III.—HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS AS
ANNOUNCED IN NOTICES TO MARINERS.
The monthly issue of a Notice to Mariners was continued throughout the fiscal year.

These notices are primarily intended to inform navigators of changes in aids to navigation,
discoveries of dangers, and changes in depths on the coasts and approaches to the coasts of
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the United States and adjacent territories. They contain also lists of new charts, chart
agencies and new publications, and each notice is accompanied by a circular which can be
used by any person desiring to communicate information concerning charts or data for the
use of mariners to the Superintendent.

Of the 13 numbers published during the year, one of them being an index to chart correc-
tions made from January 1 to December 31, 1890, 139 ooo copics were printed for free distribu-
tion. Copies are furnished to all who may apply for them at the agencies of the Survey in the
principal ports of the United States; at the United States Custom Houses; at the Branch
Hydrographic Offices of the Navy Department in the principal seaport cities; at United States
Consulates in foreign ports; at the Office of the Survey in Washington, D. C,, and at the
Sub-Offices in Phﬂadelphm and San Francisco.

Following is an abstract of contents of the notices issued during the fiscal year:

No. 130 (July, 189o). Chart corrections during the month. New publications.

No. 131 (August, 189c). Chart corrections during the month. New chart. New editions.
Exhausted charts. Cancelled charts. New publication.

No. 132 (September, 18go). Chart corrections during the month. New charts. New edition.

No. 133 (October, 18g0). Chart corrections during the month. New charts. New edition.
New publication.

No. 134 (November, 18g0). Chart corrections during the month. New charts. New edition.

No. 135 (December, 18g0). Chart corrections during the month. Lights. Beacons, Ncw
editions. New publications,

No. 136 (January 1 to December 31, 1890). Index to chart corrections.

No, 137 (January, 1891). Chart corrections during the month. New chart. New editions,
Cancelled chart. New publications.

No. 138 (February, 1891). Chart corrections during the month. New publications.

No. 139 (March, 18¢91). Chart corrections during the month. New charts. New editions.
Cancelled charts. New publication.

No, 140 (April, 1891). Chart corrections during the month. New charts. New edition.
Cancelled charts. k

No. 141 (May, 1891). Chart corrections during the month.  New chart. New edition.
Cancelled chart. New publications.

No. 142 (June, 1891). Chart corrections during the month. New charts. Cancelled chart.
New publications.

Among the hydrographic discoveries or developments to which the attention of mariners
was specially called in the notices ahove named, the following were the more important;

In No. 132, announcement of the discovery of a pinnacle rock, with but one foot of water
over it, in Eastport Harbor, Me.; existence of a dangerous ledge in Long Island Sound, off
Parsonage Point. In No. 133, discovery of a sunken rock, over which the sea breaks at very
low water, NW. from Cape Blanco Light, coast of Oregon, In No. 138, changes in depth
resulting from improvements in.New York Harbor and Entrance Channels. In No. 140,
general changes in the aids to navigation in the approaches to New York Harbor; discovery
of a rock, with but ten feet of water over it, in Twin Peak Bay, coast of California. And in
No. 142, correct location of the dangerous sunken rock known as Von Helm Rock, off Sa.n
Simeon, California.

IV.-BULLETINS.

The Bulletins published during the year embodied results derived from the work of the
Survey relating to gravity research, terrestrial magnetism, astronomical azimuth, and physical
hydrography. These papers not unfrequently anticipate in the form of abstracts the more
elaborate presentation of mettads, discussions, and results given in the Annual Reports.
They are supplied free of charge to applicants. Of the six Bulletins, the titles, etc,, of which
are given in the following list, an edition of 19 1354 copies was printed. ‘



>

REPORT FOR 180i—PART I. GENERAL STATEMENTS OF PROGRESS.

-3

¢ When approved |

TITLE. l o Su:‘fx‘:“tcd : pll{:){:z‘;gﬁll.
| publication. |

No.18. On the Sounds and Kstuaries of Georgia with reference to Oyster Culture. A report by J. C. Drake, Ensign '

U. 8. Navy, Assistant U. 8. Coast and Geodetic Survey, Commanding Schooner Ready, 1888-1890_____ ______ | Mar. 15, 1840 | Feb. 26, 1891
No. 20. The Magnetic Observations made on Bering’s first voyage to the coasts of Kamchatka and Eastern Asia in ]

the years 1725 to 1730,  Discussion by C. A. Schott, Assistant ! Dec. 12,1890 | Feh. 26, 1891
No. 21. Determination of an Azimuth from Micrometric Observations of a clese Circumpolar Star near elongation by i

means of a Meridian or Transit and Equal Altitude Instrument, or by means of a Theodolite with Eye-Piece ‘

Micrometer. Report on method by C, A, Schott, Assistant. Observations by A, T. Mosman, Assistante ... Dee, 12,1890 | Feh. 26, 1891
No. 22. Results of Observations made to determine Gravity and the Wagnetic Flements at stations on the West Coast |

of Africa, and on some Islands in the North and South Atlantic, 1883-1890. By E. D. Preston, Assixtant,_,? Feb. 20,7381 | June 4, 1861
No. 23. The Secular Variation and Aunual Change of the Magnetic Force at stations occupied by E. D. Preston,

Asgistant U. 8. Coast and Geodetic Survey, in connection with the U, 8. Eclipse Expedition to the West

Coast of Africa in 1889-1890, in charge of Prof, D. P. Todd. Abstract of the result of a discussion by C. A, | i

Schott, Assistant o Mar, 16, 1891 | Jupe 1 1581
No. 24. Changes in the Shore Linex and Anchorage Areas of Cape Cod (or Provincetown) Harbor, as shown by a !

comparison of Surveys made between 1867 and 1890, Abstract of 4 report by Heury L. Marindin, Assistant__| Mar, 28, 1891 | June 30, 1841

V.—SPECIAL SCIENTIFIC WORK.

DETERMINATIONS OF GRAVITY WITH NEW AND IMPROVED APPARATUS AT STATIONS
" ON THE PACIFIC COAST.

The study of a method of determining relative gravity by apparatus more portable,
capable of quicker manipulation, simpler in the processes of observation, and giving results
of even greater accuracy than had hitherto been attained in the Coast and Geodetic Survey,
had for some time engaged the attention of the Superintendent. Under his direction, experi-
ments were begun early in the autumn of 18¢o in the Office of the Survey to determine the
best form of pendulum and the best method of getting the times of oscillation.

These experiments resulted ultimately in the adoption of a half seconds pendulum, as

first used by Von Sternek, and a method of observing coincidences similar in some respects
to that devised by him. The times of vibration of this free pendulum were noted by eoinci-
dences with the beats of a whole second chronometer. These coincidences were observed
optically, the chronometer being made to open every second a relay armature carrying an
upright metalic disk with a thin slit cut init. As the armature moved, this disk passed before
a fixed slit a short distance in front of it, so that a light, suitably disposed, flashed at every
break of the electric circuit by the chronometer. This apparatus was placed about two
metres from the pendulum and so adjusted that the beam of light from the slit fell upon two
mirrors, one on the pendulum and one on its support, one therefore movable and one sta-
‘tibnary. From these mirrors the beam of light was reflected back into the observer’s tele-
scope. Now, the time of oscillation of the pendulum being slightly different from half a
second, the flashes from the opening of the electric circuit and those from the pendulum
mirror do not generally coincide, but when they do, the coincidence is noted, the point of
reference to which the motion of the movable image is referred being furnished by the flash
reflected back from the stationary mirror.

A full description of this apparatus, with illustrations, and a report of results obtained
with it, is given by the Superintendent in Appendix No, 15, Part I, of this Report,

In the spring and summer of 1891 he made with it determinations of relative gravity at
two stations in California, one in Washington, six in southeastern Alaska, one station in
British Columbia near the Alaska boundary line, and one station on St. Paul Island, Pribilof
Group, Bering Sea, these results being referred to the base stations, which are the Smith-
sonian Institution at Washington, D, C,, and the Stevens Institute at Hoboken, New Jersey.
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DETERMINATIONS OF GRAVITY IN CONNECTION WITH OBSERVATIONS FOR INVESTIGATING THE VARIA-
TIONS OF LATITUDE AT STATIONS IN THE HAWAIIAN ISLANDS.

It being well known that the changes which have been found to exist in terrestrial lati-
tudes are closely connected with variations in the force of gravity, Assistant E. D. Preston,
the officer detailed to make latitude determinations in the Hawaiian Islands in co-operation
with the work of the International Geodetic Association, was instructed to determine also
the force of gravity at Honolulu and at one or two stations on the Island of Hawaii,
preferably at the sea level, and near the summit of Mauna Kea, if this mountain should be
found accessible.

For the gravity work, Mr. Preston was provided with one of the sets of new and improved
pendulum apparatus made in the office under the direction of the Superintendent, and partly
described under the preceding heading.

Observations for latitude and gravity were begun by Mr. Preston, and by his colleague,
Dr. Marcuse, representing the Internatienal Geodetic Association, at a station near Honolulu
carly in June, 1891, and will bc continued at this and other stations for probably a year.

In his report of progress, bearing date of June 30, of which an abstract is given in Part
II, Appendix No, 13, Mr. Preston outlines the plan of nightly work at Waikiki, near Hono-
laly, as follows:

Latitude observations are made in connection with Dr. Marcuse. Time is determined for
gravity work in the intervals between pairs of stars, and the pendulum is swung during the
entire evening, coincidences being noted at the beginning and end of the night’s work and
whenever opportunity offers during the latitude angd time observations.

ORSERVATIONS FOR INVESTIGATING THE VARIATIONS OF LATITUDE IN CO-OPERATION WITH THE WORK
OF THE INTERNATIONAL GEODETIC ASSOCIATION.

Observations for latitude made in 1889 and 1890 at Berlin, Potsdam, and Prague in Europe
having shown a progressive vearly change in the results, the International Geodetic Associa-
tion asked the co-operation of the Coast and Geodetic Survey in pursuing further investigation
of the laws of this change, so that by a comparison of observations at stations differing largely
in longitude, taken in connection with simultaneous determinations of gravity, it might be
decided whether it was due to an actual shifting of the axis of the earth, or to transfers of
large masses of matter under its surface.

In compliance with this request, observations of latitude of a high degree of precision
were begun by the Survey in 1891 at a station in Rockville, Md; at the Lafayette Park
station, San Francisco, Cal, and at a station in the Hawaiian Islands, the Hawaiian
Government Survey having signified its desire to co-operate in the work.

Reports of results arrived at by the officers charged with these important investigations,
Assistant Edwin Smith at Rockville, Assistant George Davidson at San Francisco, and
Assistant E. D). Preston at Honolulu, will be prepared at as early a date as practicable.

THE TRANSIT OF MERCURY, MAY g, 1891, A3 OBSBERVED NEAR HONOLULU, OAHU, HAWAIIAN ISLANDS,

As it seemed probable that the arrival of Assistant E. D. Preston in the Hawaiian Islands
in May, 1891, would be a few days before the time of the transit of Mercury, May g, instruc-
tions were given to Mr. Preston to observe that transit in addition to the special duty assigned
to him as observer of the variations of latitude in co-operation with the work of the Inter-
national Geodetic Association.

. By the kind co-operation of Professor Alexander, Director of the Hawaiian Government
Survey, the observations of the transit by Mr. Preston, and by his colleague, Dr. Marcuse of
the International Geodetic Association, were made possible, the mail steamer from San Fran-
cisco, on which these officers had taken passage, not having arrived at Honolulu until one
o'clock in the afternoon of May 8. Theyv landed immediately,-and in the afternoon of that
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day selected a point at Waikiki, about 3 miles southeast of Honoluln, where the conditions
of observation would be best fulfilled for a transit, the last contact of which would oceur only
a few minutes before sundown.

Clouds interfered with the work on the gth, so that the first contact was lost, but the second
was very satisfactorily observed, and a fairly good observation of the third secured.

Mr. Preston's report is given in full in Appendix No. 12, Part 11

RESULTS OF MAGNETIC OBSERVATIONS AT LOS ANGELES, CALIFORNIA. PART 111,
DIFFERENTIAL MEASURLES OF THE HORIZONTAL INTENSITY.

The exposition of the results obtained during the period 1882 to 188g at the Magnetic
Observatory at Los Angeles, Cal, is resumed by Assistant Schott in Appendix No. 4,
Part I1, of this Annual Report. This paper is wholly occupied by a discussion of the several
variations of the horizontal component of the ecarth’s magnetic force, namcly:—those
depending on solar and those depending on lunar action. As a necessary preliminary step,
the effect of changes of temperature is investigated, and the whole differential hourly
record of the horizontal force as tabulated is reduced to a uniform condition and appended
to the paper for any further use that may suggest itself.

The connection of the differential series with the absolute measures having been made,
and the results of the annual and the diurnal variations of the solar deflecting forces having
been presented, there follows a discussion of the disturbances and their variations of short
and long period, treated with respect to number and amount, The lunar diurnal-variation is
next analyzed, and the effects of the variations in the moon’s declination, in her distance and
in her phases are developed. The paper concludes with a determination of the period of the
sun’s rotation about its axis, deduced from the observed changes in the indications of the
horizontal force magnetograph. These variations are compared with similar results obtained
at other stations. Ten diagrams (illustrations Nos. r to ro inclusive) present graphically
the leading facts elicited by the discussion.

OBSERVATIONS OF CURRENTS WITH THE DIRECTION CURRENT METER IN THE STRAITS OF
FLORIDA AND IN THE GULF OF MEXICO.

A report of much interest in continuation of the investigation of deep-sea currents is
published as Appendix No. 1o, Part II of this Annual Report. Opportunity was taken of the
cruise of the steamer ABlake, Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic
Survey, commanding, to make trial of the recent invention of the direction current meter
in the course of the occupation of a series of current stations in the Straits of Florida and
in the Gulf of Mexico. Mr. E. E. Haskell, Assistant, and co-inventor of this meter with Mr.
E. S. Ritchie, of Boston, was on board the A/a4c as hydrographer, and has presented in his
papetr some of the results of his observations with a description and photograph of the
apparatus. The construction of the meter is such that an observation of the velocity and an
observation of the direction of the current are taken simultaneocusly, and are registered
electrically, and can be zepeated at will in any depth of water to which it is possible to
lower it.

TOPOGRAPHICAL CONFERENCE.

In order to promote a better understanding among topographers of the Survey with regard
to methods of executing field and office work; to forinulate rules for governing topographic
work on specified scales for typical regions; to consider the question of improvements in the
plane-table; what other instruments might be valuable as auxiliaries, and how far photo-
grammetry would be a useful auxiliary; to discuss the subject of conventional signs as now
adopted for topographic sheets; to review the present state of the science and art of
topography in our own and foreign countries, and also the more recen} advances in methods
or improvements in instruments in other countries, and to discuss methods by which field
topography may be executed more rapidly, and at less cost without material loss of accuracy,
the Superintendent, in December, 1891, made arrangements for the assembling of a Topo-
graphical Conference at the Coast and Geodetic Survey Office in Washington.
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The members of the Conference were Assistants Henry L. Whiting (Chairman), R. Meade
Bache, Augustus F. Rodgers, William H. Dennis, Cleveland Rockwell, John W. Donn, C, T.
Tardella, Herbert G. Ogden, D. B. Wainwright, W. C. Hodgkins, and J. A. Filemer.

Through answers to a circular letter of invitation from the Conference to contribute
views on topographical matters, the following named officers of the Survey became to that
extent its co-adjutors; Assistants George Davidson, Henry L. Marindin, J. J. Gilbert, F. W,
Perking, W. 1. Vinal, and Fremont Morse. Also, by answers to the same circular, Messrs.
Charles Junken, A. Lindenkohl, and F. C. Donn, draughtsmen in the Office of the Survey.

The members of the Conference have, through their chairman, submitted a report of
their proceedings accompanied by a series of papers embodying the facts and reasons which
governed them in forming opinions and coming to conclusions on the subjects referred to
them by the Superlntendent or suggested in the course of their deliberations.

This paper is published as Appendixz No. 16, in Part IT, of this Report.
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EXPLANATION OF ESTIMATES.

The estimates submitted to the Secretary of the Treasury for the fiscal year ending June
30, 1893, were accompanied by the following statement:

Un1TED STATES COAST AND. GEODETIC SURVEY,
Washington, D. C., Oclober 1, 1891.

Sir: I forward herewith, in response to your circular of July 15th, my cstimates for the
expenditures of the Coast and Geodetic Survey for the year ending June 30, 1893. These
estimates differ very little from those submitted a year ago, or from the appropriations made
in the Sundry Civil Act of March 3, 1861.

The changes made are confined almost exclusively to estimates under the head of “Party
Expenses,” the items for which must, in the nature of things, change from year to year. The
total under that head is apparently greater than that of last year, but in reality it is less.
The apparent increase is due to the placing of the item for repair of vessels under the head of
“Party Expenses” where it more properly belongs., The amount hitherto appropriated for
“Repairs of Vessels” has proved inadequate to maintain the fleet of the Survey in good condi-
tion, as the majority of the vessels are now quite old, and the cost of repairing grows larger
each year. I have, therefore, increased the amount in the estimates herewith, by $3 oco, but a
saving to the same extent under other items, leaves the total the same as for last year. The
total sum under the heading “ Pay of Office Force,” is the same as the amount appropriated
by the last Congress, but is apparently greater on account of the distribution, under the appro-
priate classes, of the new force for chart printing, provided for in the Act of March 3, 1891.
The items under “ Office Expenses” remain unchanged, except in paragraph three, in which
an increase of $1 500 is asked. This is absolutely demanded on account .of the addition of
the new buildings, and extension of the printing facilities.

I am glad to say that as a result of a close supervision over the expenditures for the fiscal
vear ending June 3o, 1891, we shall have no deficiency to be covered by the next Congress.

The estimates herewith submitted have been prepared with great care. The sum asked
for is somewhat less than that appropriated at any session of Congress during the past four
or five years. Any further reduction would be incompatible with the interests of the public
..service, the amount called for being, in my judgment, both necessary and sufficient for the
proper discharge of the duties devolving upon this Bureau.

Respectfully, yours,
T. C. MENDENHALL,

. Superintendent.
The HonoraBLE THE SECRETARY OF THE TREASURY,
‘ Washington, D. C.
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ESTIMATES—COAST AND GEODETIC SURVEY.

For every expenditure requisite for and incident to the survey of the Atlantic, Gulf, and
Pacific coasts of the United States and the coast of the Territory of Alaska, including the
survey of rivers to the head of tide water or ship navigation; deep sea soundings, tempera-
ture and current observations along the coast and throughout the Gulf Stream and Japan
Stream flowing off the said coasts; tidal observations; the necessary re-surveys; the prepara-
tion of the Coast Pilot; continuing researches and other work relating to terrestrial magnetism

" and the magnetic maps of the United States and adjacent waters, and the tables of magnetic
declination, dip and intensity usually accompanying them; and including compensation not
otherwise appropriated for of persons employed on the fleld work, in conformity with the
regulations for the government of the Coast and Geodetic Survey adopted by the Secretary
of the Treasury; for special examinations that may be required by the Light House Board or
other proper authority, and including traveling expenses of officers and men of the Navy on
duty; for commutation to officers of the field force while on field duty, at a rate to be fixed by
the Secretary of the Treasury, not exceeding $2.50 per day each; outfit, equipment and care
of vessels used in the Survey, and also the repairs and maintenance of the complement of
vessels, to be expended in accordance with the regulations relating to the Coast and Geodetic
Survey from time to time prescribed by the Secretary of the Treasury, and under the follow-
ing heads; Provided, That no advance of money to chiefs of field parties under this appropria-
tion shall be made unless to a commissioned officer, or to a civilian officer who shall give
bond in such sum as the Secretary of the Treasury may direct.

For Party ExpENSEs:
For triangulation, topography, and hydrography of the coast of Maine and to
the International boundary monument; the vicinity of the east end of Long
Island; Nantucket Shoals and approaches including Vineyard Sound, the
coasts of Massachusetts (including re-survey of Boston Harbor) and New
Hampshire; the Connecticut River to Hartford; the Hudson River to Troy;
and to continue to date corrections of former surveys of the Delaware

River from the vicinity of Philadelphia to Trenton _____________________. $18 ooo
For completing unfinished surveys of parts of the Atlantic coast from Mary- .

land to Florida, and for necessary re-SUrveys ...occcemeeccuomne camaeannnn 3 000
To continue the primary triangulation from the vicinity of Montgomery

toward Mobile .. e il 3 500

For triangulation, topography, and hydrography of unfinished portions of the
Gulf coast, including Lake Pontchartrain and the resurvey of Mobile Bay

[ 118 w1 o L " 12 000
To make off-shore soundings along the Atlantic coast and current and tempera-

ature observations in the Gulf Stream . ... .. .. . ..o . ... 8 ooo
For continuing the triangulation west of the 11oth meridian and connecting the

same with the transcontinentalare ___________ . . . ... __ 10 000

For continuing the survey of the coasts of California, Oregon, and Washington,

including off-shore hydrography, and to continue the survey of the Colum-

bia River from the mouth of the Willamette towards the Cascades, triangu-

lation, topography, and hydrography ... .. ... il 28 ooo
For continuing explorations in the waters of Alaska and making hydrographic

surveys in the same, and for the establishment of astronomical, longitude,

and magnetic stations. . .. L. 10 000
For continuing the researches in physical hydrography relating to bars and

harbors, including computations and plottings ... ... ... . ... ... 8 ooo
For examination into reported dangers on the Atlantic, Gulf, and Pacific coasts. 500

To continue magnetic observations, including the maintenance of the magnetic
ObseTVatoTy . el 3 00O
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For Parry Exprenses—Continucd.

For continuing the lines of exact levels westward and southward from the

vicinity of Kansas City; westward from Old Point Comfort, Va.; eastward

from San Francisco; eastward from Vicksburg, Miss,, between Fernandina

and Cedar Keys, Fla,, and from the vicinity of Chicago, 111, to Lake Erie . $5 ooo
For continuing tidal observations on the Atlantic, Gulf, and Pacific coasts ... 5 000
To continue gravity experiments, at a cost not exceeding $s00 per station,

except for special investigations and experiments authorized by the Super-

intendent at one or more stations.. .. ... L. ...l 2 500
For furnishing points to State surveys, to be applied as far as practicable in

States where points have not been furnished. ... ... o ... 10 005
For determination of geographical positions .___ .. ... ____.____. 3 000

For continuing the transcontinental geodetic work on the line between the
Atlantic and Pacific Oceans, including a primary base in the vicinity of

Salt Lake'and the necessary check bases .- . . . ... 22 000
To continue the compilation of the Coast Pllot and to make special hydro-
graphic examinations for thesame .. .. ... ... . ... ... 3000

For traveling expenses of officers and men of the Navy on duty, and for any
special surveys that may be required by the Light House Board or other
proper authority, and contingent cxpenses incident thereto ... ... __.__. 3 500
For objects not hereinbefore named that may be deemed urgent; including the
actual necessary expenses of officers of the field force temporarily ordered
to the office at Washington for consultation with the Superintendent, to be
paid as directed by the Superintendent in accordance with the Treasury
re@ulationS | . e i eee oL 7 000
For contribution to the International Geodetic Association for the measure-
ment of the earth, $450, or so much thereof as may be necessary, to be
expended through the office of the American Legation at Berlin, and for
expenses of the attendance of the American delegate at the general con-
ference of said association, or so much thereof as may be necessary .._...
[ Provided, That such contribution and expenses of attendance shall be
payable out of the item * For objects not hereinbefore named.”]
Por repairs and maintenance of the complement of vessels used in the Coast
and Geodetic Survey . ___ . ___ ... " 28000
[And zo per centum of the foregoing amounts shall be available inter-
changeably for expenditure on the objects named ]

w
[
(2]

Total party expenses._ ... ... .. iiamaaaoo-.

ALasks Bounpary Surveyv: |
For expenses of carrying on a preliminary survey of the frontier line between
Alaska and British Columbia and the Northwest Territory, in accordance

with plans or projects approved by the Seuetary of State, including ex-

s penses of drawing and publication of map or maps, $ro,000, said sum to
continue‘available for expenditure until the same is exhausted

Pay or FigLp Orricers:

For Superintendent. . .. .. L il $6 ooo
For two assistants, at $4000each ... ... il 8 ooo
For one assiStant . . .o 3 600
For one assistant _._.,............_ ... e 3 200
For four assistants, at $§3000 each. . .. .. iiiieaa- 12 000

For two assistants, at $2800 each ... . ..o 5 600
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Pay or FieLp Orricers—Continued.

For two assistants, at $2 600 each .. .. Lo $5 200
For six assistants,at $z 400 each. .. . ... ... . ... A, e 14 400
For four assistants, at $z 200 cach . iil.. 8 8oo
For seven assistants, at $2 000 each .. ... L. 14 000
For nine assistants, at $1 800 €ach <o v ot ot in i e i aiewaans 16 zo0
For six assistants, at $1600 each .. oo oormin o oo . e 9 600
For five sub-assistants, at 1400 each .l ... 7 oo0
TFor two sub-assistants, at $1 200 each .. . o L ... .. 2 400
For aids temporarily employcd atasalary not greater than $oo0 per annum each. 3 600
Total pay in the field i imeacana- " $r1g 600
Pay or Orrice ForcE:
For one disbursing agent_.._... .. e e e e e m e cmamasan $2 200
For one general office assistant ... ... oiiiiiiiaiann. 2 200
For one chief of division of library and archives . __.____ .. ___.___._____ 1 800
For one clerk to Superintendent. ... .. ... L...._.._.. I 200
For one clerk to the assistant in charge of office and topography ... .....____ 1 000
For clerical force, namely:
For two, at §1 650 each __ . i eiiiieaaeas 3 300
For three, at $1 400 each . .. el il 4 200
For five, at $1 200 each .. .. 6 000
For three, at $1 000 cach. ... i 3 000
Chart correctors, buoy colorists, gtenogmphers writers, typewriters, and copy-
ists, namely:
For two, at $§1200each ... __... s e e mm e eeaaan 2 400
For three, at $goo each _ . el 2500
Forone .. .. .. .. ..... O IO, 8oo
For ten, at §720 each .ol 7 200
Foor One | e ieaiiaoo. 6oo
Topographic and hydrographic drzm(rhtsmcn namely:
0 0 o DU PN 2 400
03 oL VA 2200
For two, at $zo00each .. ... ... e s 4 000
For three, at $18cocach. ... _..... e e i e mam—ee ool 5 400
For two, at $1 400 each .. Lol 2 8oo
Fortwo,at §recoeach .. ... 2 400
For two, at $rooo cach ..o o 2 00D
For three, at $goo each ... _.._._......._.._._..... N e e e 2 700
Astronomical, geodetic, tidal, and miscellaneous computers, nat‘ncly
For three, at $z 000 €ach_ ... .. L.l ... 6 ooo
Fortwo,at 8$r6ooeach ... oo L il S 3 200
For two, at $rgoo each i, 2 800
For three, at $1 200 each ... .o 3 600
For two, at $rooo each ... i 2 000
Copper plate engravers, namely:
For three, at $zoo0each_ .. o L llalie... . 6 0o
For three, at $18coeach_ . i iiliiiiei.a P e ananan 5 400
For two, at $1 600 each . .o i e e 3 200
For ome .. Tl i, 1 200
FOr Ome L e I 600
Additional engravers, at not to exceed $goo per annum each ... ... . 4 050
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Pay or Orrice Force—Continued.
Electrotypers and photographers, plate printers and their helpers, instrument
makers, carpenters, engineer, janitor, and other skilled laborers, namely:

For two, at $1 800 each .. . ... $3 600
For two, at $1 600 each . .o 3 200
O o + 1= U 1 200
For eleven,at $rocoeach. .. ... . ... e e e Mmoo 11 000
For three, at $goo each. . ..o e 2 700
For seven, at $700 €ach . .. . . 4 900

Watchman, fireman, messengers and laborers, packers and folders, and miscel-
laneous work, namely:

For three, at $88o each . i iaieaiiaanan-. 2 600
For six, at $820 each e 4920
For two, at $700each . 1 400
For three, at $6q0 each . .- 1920
For four, at $630 each. .. e 2520
For four, at $550 each ... 2 200
For two, at $365 each. . ... all... 730

Total pay of office force. ... oooe it e $143 830

PupLisHING OBSERVATIONS:
For the discussion and publication of observations_ ... ... ... ... . .. $1 000
Orrice ExpeEnses: *
For the purchase of new instruments, for materials and supplies required in the
instrument shop, carpenter shop, and drawing division, and for books,
maps, charts and subscriptions - ... ... 9 000
For copper plates, chart paper, printer’'s ink, copper, zinc and chemicals for
electrotyping and photographing; engraving, printing, photographing and
electrotyping supplies; for extra engraving and drawing; and for photo-
lithographing charts and printing from stone and copper for immediate use. 20 000
For stationery for the office and field parties, transportation of instruments and
supplies, when not charged to party expenses, office wagon and horses, fuel,
gas, telegrams, ice, and washing. ... ... L. L. . il . 7 500
For miscellaneous expenses, contingencies of all kinds, office furniture, repairs,
and extra labor, and for traveling expenses of assistants and others em-
ployed in the office sent on special duty in the service of the office__.__._. 4 500

Total general expenses of office .. ... ... . $41 ooo

That no part of the money herein appropriated for the Coast and Geo-
detic Survey shall be available for allowance to civilians or other officers
for subsistence while on duty at Washington (except as hereinbefore pro-
vided for officers of the field force ordered to Washington for short periods
for consultation with the Superintendent), or to officers of the Navy attached

) to the Survey, except as now provided by law.

PrINTING AND Binping, CoAsT AND GEODETIC SURVEY:

For all printing and lithographing, photo-lithographing, photo-engraving, and
all forms of illustration done by the Public Printer, on requisition by the

- Treasury Department, for the Coast and Geodetic Survey, namely:

For tide tables, coast pilots, appendices to the Superintendent’'s annual re-
ports, published separately, notices to mariners, circulars, blank books,
blank forms, and miscellaneous printing (including the cost of all binding
and covering), the necessary stock and materials and binding for the library
and archives ... e e e cmemmacm— e $20935

"
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PriNTING AND Binning, CoasT aND GEODETIC SURVEY—Continued.
Note—No engraving is done by the Public Printer for the Coast and Geo-
detic Survey.
Total Coast and Geodetic Survey (exclusive of printing and binding) for
the fiscal year ending June 30, 1893. ... . .. ... .. ... $508 430

OrricE oF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES:

Salarics, Office of Standard Weights and Measures—Fotr construction and verification
of standard weights and measures, including metric standards, for the
custom houses, other offices of the United States, and for the several States,
and mural standards of length at Washington, District of Columbia: one
adjuster, at $1500; one mechanician, at $1 250; one assistant messenger;

and one watchman, inall___. ... $4 190
Contingent Expenses, Office of Standard Weighis and Measures —For the purchase of
materials and apparatus and incidental expenses . ... ... .o aeool 500

For expenses of the attendance of the American member of the International
Committee on Weights and Measures at the general conference provided
for in the convention signed May 20th, 1875, the sum of $600, or so much .
thercof as may be necessary. ... .. .._...... 6oo
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RECORDS OF PROGRESS IN FIELD WORK.

Abstracts of reports from chiefs of field partics begin this portion of the Report, They are
arranged in a geographical order under the heads of the general divisions of the country which,
during the fiscal year 1891, have replaced the smaller areas of sections of the coast and interior.

Thus for sections consisting of one or more States, and numbered 1, 2, 3, 4, 5, 6, 7, 8, 13,
and 14, has been substituted the Eastern Division, including the States cast of the Mississippi
River; for sections g and 1z, the Middle Division, including the States and Territories between
the Mississippi River and the Rocky Mountains; for sections 10, 11, 16, and r7, the Western
Division, including the States and Territories between the Rocky Mountains and the Pacific
Coast, and for section 12, the Division of Alaska.

Following the summarized reports of field work and of special operations, will be found
abstracts from the annual reports of the Assistant in charge of the Office, of the Hydrographic
Inspector, of the Disbursing Agent, and of the Assistant in charge of the Office of Standard
Weights and Measures, followed by notices of the Sub-Offices at Philadelphia and at San
Francisco.

These annual reports form the concluding portion of Part I. They are preceded by three
tabular statements: No. 1 showing the distribution of field parties on the Atlantic, Gulf, and
Pacific coasts, and in the interior of the United States; No. 2, the statistics of the field and
office work of the Survey to the close of the fiscal year, and No. 3, a list of information fur-
nished by the Survey in response to requests, official and personal.

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 18p1.
EASTERN DIVISION.

STATES EAST OF THE MISSISSIPIT RIVER.

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

2. New Hampshire, - 1r. Maryland. z0. Michigan.

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

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

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

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

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

9. Pennsylvania. . . 18, Alabama. _ 27. Tennessee.

Progress Sketches No. 1, Nos:. 4 to g, inclusive, and Nos 14, 15, and 16, show the localities of
field work in the Eastern Division, A list of Progress Sketches is given at the close of this
volume.

H, Ex. 432
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Zriangulation of the Schoodic Lakes, forming part of the Northeastern Boundary between the United
States and Canada.—At the beginning of the fiscal year, the party in charge of Assistant Joseph
Hergesheimer had been in the field about two weeks, engaged in a reconnaissance for the loca-
tion of stations and opening of lines needed to carry forward a tertiary triangulation from
Vanceboro, Me | to the northward and northwestward over the Schoodic Lakes. These third
order points are needed for the prospective topographic and hydrographic survey of the lakes,
the situation of which, as forming part of the northeastern boundary between the United
States and Canada, makes it desirable that they should be carefully surveyed.

By the close of the season, October 10, M. Hergesheimer had occupied twenty-eight
stations and determined forty-one points in geographical position. Lake Chiputadicook,
from Vanceboro to Forest City, he found to be without settlements on its shores, and the sur-
rounding country is rough and wooded. About Grand Lake, the country is more open, and
there are farms and roads on both the east and west sides of the lake. Four bridges connect
the territory of the United States with tnat of Canada in thisregion ; two between the North-
eastern Boundary Monument and Vanceboro, and two at Vanceboro for the Canadian Pacific
Railroad.

Mr. Hergesheimer has stated in his report the locations of springs and camping grounds;
also the names of places at which board and transportation can be obtained. He recommends
a scale of 1-10 ooo for the topographic and hydrographic work, except at the bridges where a
1-1200 scale would be desirable,

Mr. J. S. Siebert rendered effective service as recorder throughout the season.

During the winter of 1890-18¢91 Mr. Hergesheimer was on duty on the west coast of Flor-
ida. This service is referred to under a subsequent heading in this volume.

Topographical Survey of the Schoodic Lakes to the northward of Vanceboro—At the cloge of the
fiscal year, the party of Sub-assistant J. A. Flemer had been in the field in the vicinity of the
Northeastern Boundary since June 11, under instructions to make a topographical survey of
the Schoodic Lakes from Vanceboro northward.

Mr. Flemer arrived at Vanceboro, June 10, and began the topography of the northern por-
tions of Vanceboro, Maine, and of St. Croix, New Brunswick, June 13. The survey was then
carried up the lower lake to a point known as The Lower Cutting-off Place. On June 19, so
many “booms ™ had arrived from the upper lakes that navigation on the lower lake was im-
possible, and as soon as the weather permitted, the party was moved to a point known as “Cold
Water Tavern” on the south border of Chiputneticook Lake and about six miles from Vance-
boro. While camping at this point between June 22 and 3o, Mr. Flemer took advantage of the
almost continual rainy weather to have the two canoes upon which the party depended for
transportation pitched and painted in the dry shed of a lumber mill. Unfortunately the mill,
and with it, the larger of the two canoes, was destroyed by fire on the night of June 24-25,
and the means of transportation of the party somewhat crippled.

The further progress of this work will be stated in the next annual report,

Up to June 30, 1891, the statistics are: ‘

Topography:

*  ’Area surveyed in square statute miles .____________________.___.._ o5
Length of general coast line in statute miles......__... i 4
Length of roads in statute miles. ... ... . .._._....._ S 3
Scale of plane-tablesheet ._.. ... ... ._... ... ... el 1~10 000

Continuation of the topographic and hydrographic survey of the St. Croix River, from the vicinity of
Vanceboro, Maine, io the southward —Reference was made in the last annual report to the survey
of the 5t. Croix River begun in May, 18g0, by Sub-Assistant J. A. Flemer, who proceeded to
Vanceboro, Maine, under instructions to take up the topography of the head waters of the St.
Croix, and to locate as accurately as possible the thread of the stream, bearing in mind its
importance as an International Boundary Line. .

At the beginning of the fiscal year, field operations had been in progress since June 3, and
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the party had reached its second camping station, Duck Point, about 6 miles below Vance-
boro. As the party moved down the river, camps were established at intervals of from two
to five miles until October 23, when a connection was made at Ryan's Ripps, about 35 miles
below Vanceboro, with the work of Mr. E. Ellicott (formerly an Assistant in the. Survey.)
Work was then closed for the season.

Mr. Flemer has submitted a full report of his survey, accompanied by a sketch showing
the course of the river, the distances between the several camps and “ ripps,” and the heights
in feet of the water levels at seventy-three different stations between McPhail's Rolling Tier,
where the work was begun, and Ryan's Ripps.

He observes that the topography of the section of the river referred to in his report is
rolling; in some places hilly and well wooded. | I'rom McPhail's Rolling Tier to Duck Point
are numerous bowlders. These, when of lar ffc size and sufficiently close together, cause the
“ripps’ or rapids, which are the main obstacle to boating on the river, and prevent its possible
useas a public waterway. Other ripps are caused by ledges, of a calcareous nature, stretching
across the river; Rocky, Canoose, Dog Island, Pike Island, and Kindric Ripps, with others
that might be named, are due to such ledges, which are not unfrequently traceable on the land.
The large bowlders which form serious obstructions to the “drives " of logs- down stream are
almost every yvear reducedin size by blasting with dynamite, this work being carried on under
the auspices of the corporation of lumber merchants who own the forests along the river's -
course, and also the sawmills below Baring Boom. Thedogs which are cut during the winter
months, after the driving season is over, are hauled to the nearest water courses and piled up
into “rollingtiers ” for convenience of measurement and marking. During the driving season,
which lasts from April or May to June or July, all of the rolling tiers are rolled into the river
and floated down stream to Baring Boom, where they are assorted according to the marks of
ownership and thence conveyed to the mills at Milltown near Calais and St, Stephens,

- On the American side of the St, Croix River valley the only roads are the bark and logging
roads of the lumbermen, but they are not passable, except in winter when heavy snows prevail,
as stumps, bowlders, and water courses without bridges prevent their being used in summer.

The traverse (scale 1-40000) follows, as far as practicable, a trail, certain stretches of
which are used as paths by the station men of the river-drivers’ camps during the driving
season, and by utilizing these trails, the cuiting of lines of sight was reduced to a minimum.
There are, however, certain sections of wooded country near the river which had neither
trails nor wood roads, and then cutting hecame imperative.

All distances between the stations of the traverse line were read twice by the aid of the
telemeter, and the orientation was carefully guarded against errors, although some unavoid-
ably short lines (r5 metres) may affect the final closing error,

The series of plane table stations on the topographical sheets (scale 1~10 0o0) forms 4 sec-
ondary traverse line, all distances between stations having been carefully read and frequently
checked by resecting and double readings.

The hydrography has value only as far as it served to locate the thread of the river (Inter-
national Boundary), the water level having been irregular owing to the outflow from the Sped-
nic Lakes above Vanceboro, which is regulated according to the needs of the driving season.
‘Efforts were made however to fix the level of the water at the date of the soundings by refer-
ring it to the plane of reference of the contours, and by means of the inscribed soundings and
the interpolated value of the water level deduced from the two nearest waterlevel determina-
tions, the elevation of the river bottom above high tide at St. Andrews can be obtained.

From McPhail’s Rolling Tier to Ryan’s Ripps (about 32 miles by water) the river has a fall
of 2027 feet, or about 63 feet per mile, disregarding the intervening falls and ripps.

The Little Falls have a drop of ._... i m e e e m e e s 51 feet.
The Spednic Falls haveadropof ... .. .. .. ... .. ... ... ...... 13 feet.

The Grand Falls upper pitchhaveadrop of ... .. .. ... ... _... 131 feet.
TheGrand Falls lower pitch-haveadropof ... ... ... 12°8 feet.
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Only a few scattering soundings were plotted in addition to those taken along the thread
of the strcam, since the holding of the sounding boat in the current was a difficult matter,
requiring both strength and skill on the part of the boatman. Nor was it deemed advisable
to attempt a regular hydrographic survey, since this part of the river cannot be navigated in
its present condition, and the blasting of rocks in its bed which is carried on almost every
autumn causes numberiess changes in its hydrographic characteristics.

Mr. Flemer refers to the hardship and exposure which were incidental to work in an
almost unsettled country, and commends the industry, promptness, and great interest in the
advancement of the survey manifested by his acting aids, Messrs. 8. P. Bradley and W. B.
Paca.

Since the close of field operations he has completed the inking and lettering of the four
plane table sheets, scale 1-10 0oo.  Upon these shects the hydrographic data have been plotted,

The statistics are:

Topography and hydrography:

Area surveyed in square statute miles ... ... .. 9
Miles of shore line surveved ... ... ... .. ____ N, 66
Number of miles of sounding lines run. . ... . oo icaioio. 23

Whole number of soundings ... .. L. 402

Later in the year Mr. Flemer took up and completed the remaining portion of the topo-
graphical survey of the District of Lolumbia which had been assigned to him, and towards
the end of May, 1891, he was directed to organize a party for the topographical survey “of the
Schoodic Lakes. Mention of the beginning of this work has been made under the headmg
immediately preceding.

Completion of the hydrographic survey of Eastport Harbor, Maine—In addition to making
certain verifications of hydrography for the use of the Coast Pilot, Licut. Commander §. M.
Ackley, U. 5, N, Assistant Coast Survey, commanding the steamer Zndeavor, was instructed to
complete a part of the hydrographic survey of the harbor of Eastport, Maine, which had been
omitted in former seasons. This unfinished portion extended to the westward of a line from
Estes Head to Treat Island and south of a line from Shackford Head to Seward’s Neck, in-
cluding Broad Cove, the best anchorage near the city of Eastport, and covering an area of a
little over two square miles.

Upon the arrival of the party on board the Endeavor at Eastport, July 22, 1890, the erection
and location of signals was begun, and followed immediately by the work of boundmg which
was carried on until finished, August r.

One series of sounding Jines was run normal to the shore, as nearly as its irregular out-
line would permit; this series was crossed by another set of lines.so as to leave as little area
uncovered as possible. For depths over ro fathoms the distance between the lines is about
200 metres, and for less depths 100 metres, except where ledges or shoals are found; the lines
were then run much closer to develop cnrefully their contour.

The shore line is rocky; the depth of water variable, and the tidal curr cnts are very
strong. Advantage had to be taken of slack water to enable the whale boat to make satis-
factory progress.

Two prominent dangers near the track of navigation were discovered and located; one,
an unnamed pinnacle rock with but 1 foot of water over it at mean low water'and showing
bare at extreme low tides, Thisrock lies to the northward of Treat Island, its position being
half a mile 8. 24 W. from Estes Head, and quarter of a mile E, by N, from the west end of
Burial Island. The attention of navigators was called to this rock in Notice to Mariners No.
132, published September 30, xsgo.

The other danger was an &14-foot ledge about 350 metres {1 148 feet) from the shore of
Seward’s Neck, and 490 metres (1608 feet) to the southward of first hydrographic station.
Residents in this locality state that this ledge, known focally as Comstock Ledge, was formerly
marked by a buoy. Lieut. Commander Ackley recommends that both this ledge and the pm
nacle rock should be buoyed. .
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Following are the statistics of the survev:
! 4 3

Hydrography:
Number of miles run in sounding .. ____ ... . __ ... ... .. 45
Number of angles measured. .. . . . __ ... _ .. Y Y-
Number of soundings . ... ____.. ____ e ..2230

Hydrographic verifications and examinations made by Licut, Commander Ackley on the
New England coast and to the southward during his cruise in the Andeazor are duly noticed in
this report.

Magnelic Observations af stations in the New FEnglend and Mididle States.—The magnetic tour
planned for Assistant Jas. B. Baylor during the summer and autumn of 18go involved the
oceupation of a number of stations at which the magnetic elements had been determined in
previous vears, the object being to obtain additional data for the discussion of the secular
- variations of the magnetic declination, dip and intensity. These stations were as follows:

At Bangor, Maine, August 19, 20, and 21, 1890, Mr. Baylor re-occupied his station of 1879
on Thomas’s Hill, determining time and azimuth on the first day, and the magnetic elements
on the two last days.

At Kittery Point, Maine, the station occupied in 1863, and again occupied by Mr. Baylor
in 1879 was re-occupied. Azimuth and time were determined August 26 and 28, and the mag-
" netic elements on the 28 and zg.

At Provincetown, Mass., a station was selected as near as possible to the point vecupied
by Assistant Schott in 186c. Azimuth, time and the magnetic elements were determined on
September 1, 2 and 3.

A station was occupied at Boston, Mass,, on the Common near the north meridian stone,
and the magnetic elements determined September 8 and q.

At Factory Village, near Chesterfield, New Hampshire, the Bache Fund station of 1874,
occupied by Dr. T. C. Hilgard, was re-occupied, and the magnetic elements determined Sep-
tember 14 to 18.

At Hanover, New Hampshire, between September 20 and 23, Mr. Baylor re-occupied his
station of 1879, three-fourths of a mile west of Observatory Hill.

At Burlington, Vermont, a station was selected as near as practicable to the station east
of the south end of the campus of the State University which had been occupied by Dr. T (.
Hilgard in 1873. The magnetic elements were determined September 25 to 25.

The stations which had been occupied in 1859, 1873,and 1879 at Rutland, Vermont, having
been built upon, a station was selected in the City Park, about one square east of Assistant
Schott’s station of 1859, and the magnetic elements were determined between September 30
and October 2.

At Albany, N. Y., a point in the grounds of the Dudley Observatory was occupied, fifteen
feet west of the station of 1879, which could not again be used on account of local obstructions.
Observations were made here between October 7 and ¢.

At Hartford, Conn., Mr. Bavlor re-otcupied his station of 1879 1in the Capitol Park, observ-
ing on October 12, 13 and 14.

A station at Sandy Hook, N. ], was occupied as near as possible to the station of 187g,
the point having to be shifted slightly so as to be well removed from all telegraph wires, etc
Observations were made October 18 to zo.

A new station had to be selected at Ithaca, New York, the one occupied by Dr. Hilgard
in 1847 not being available. The point occupied by Mr. Baylor was in the grounds of Cornell
University; the magnetic elements were determined by observations made between October
25 and 28,

The last station occupied by Mr. Baylor for the season was at Girard College, Philadelphia,
in the large open space near the sodthern and western wall, this being the only space now
available for magnetic observations. This point was occupied between October 31 and
November 3.
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Mr. Baylor then proceeded to his home under instructions to complete the computations
of his work of this and previous seasons. In this duty he was engaged until the middle of
April, 18¢1, when instructions to resume field service having reached him he proceeded to
Washington, D. C, and thence to North and South Carolina, Reference to the stations in
these States at which the magnetic elements were determined will be found under a subse-
quent heading.

Examinations on the coast of Maine with refevence to Changes in the River Beds—During the sum-
mer of 18go, Lieut. Commander S. M. Ackley, U. S. N,, Assistant Coast Survey, commanding
the steamer Endearor, made some examinations on the coast of Maine which led him to call the
attention of the Superintendent to the changes which are constantly going on in the river
beds of that locality; changes which not unfrequently affect materially the correctness of
the charts and sailing dircctions published by the Survey. These changes are due, not to
natural deposits brought down by the streams, these deposits being very slight except during
freshets, but chiefly to the large quantities of sawdust, bark and other mill refuse thrown into
the rivers near their head waters by the owners of the saw-mills. This material soon becomes
saturated and sinks to the bottom, and as this goes on mostly at a time when the river current
is not strong enough to carry it into deep water, shoals are formed that soon become a serious
obstruction to navigation.

Lieut. Commander Ackley observes that while some of this deposit is carried away during
freshets when the scour is sufficient also to deepen the water in which deposits have taken’
place during a previous stage of low water, yet by far the larger portion is so mixed with
sand and mud that it remains until removed artificially, the General Government being called
upon to free the channel ways from the obstructions thus created.

This {s markedly the case in the St. Croix, Machias, Narraguagus, Union, and Penobscot
rivers. The argument that this fault will correct itself because the supply of timber is being
rapidly exhausted is fallacious, for while it is true that there has been a marked diminution
in the supply of the largest class of timber from which the heavier lumber is cut, there is
still a large quantity for the shingle and lath mills, and these are the ones that make the
greatest percentage of sawdust. -

With regard to the St. Croix River, Lieut. Commander Ackley remarks that the combined
action that would be required on the part of the United States and the Dominion Government
to prevent accumulations of sawdust in the river has not yet been taken, the result being
that some parts of it are almost closed by these deposits. He found that the depths of water
between Oak Point and the Ledge had materially decreased since the survey m made three
vears ago by Licut. Crosby. ,

The navigation of Union River to the town of Ellsworth, Hancock county, Me., was
improved between 1869 and 1872 by the removal of about 8c coo cubic yards of mill refuse
from its bed, an appropriation for this purpose having been made by the United States.
This opened a channel about 160 feet wide with a least depth of from 3 to 5 feet at low water
and from 13 to 15 feet at high water, and together with the removal of a number of bowlders
and ledges, proved of great benefit to navigation. Nevertheless the practice of throwing in

sawdust and refuse lumber has been continued, so that the channel had lost both in w1dth
and depth at the time of the survey made in 1879,

Between Bucksport and Winterport, the Penobscot River had naturally a wider channel
than at almost any other point, but it has become gradually contracted by the deposit of saw-
dust and other material on. Frankfort Flats, so that there is now much less water and a nar-
rower channel than that given by the surveys used as a basis for the charts.

Lieut. Commander Ackley cites these cases as examples of what is going on in the rivers
referred to in his report, and urges the need of national legislation to prevent practices so
injurious to the interests of commerce and navigation.

Hydrographic examinations for the Coast Piiot, and special inguiries and examinations relative 1o
hydrography on the coast of the New England States and off Rye Beach, New York.—Haviﬁg organized
a hydrographic party on board the steamer £rdeaver in pursuance of instructions received in
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June, 18go, Lieut. Commander 8. M. Ackley, U. S. N., Assistant Coast Survey, left Washington
towards the end of that month for the locality of the hydrographic examinations assigned to
him to be made for the use of the Coast Pilot between Eastport, Me., and Cape Ann, Mass.

On June 27, at New Haven, he made inquiries in reference to the grounding of the
schooner Rebert Morgan off the harbor, and after some needed repairs to the FAndeaver had
been completed at New Bedford, he proceeded on July 17 to Wood's Holl, and there took up
inquiries and observations relating to the currents setting through that passage.

On July 18, he sailed for the Guif of Maine, and on the 2rst and 22d, he ran all the off shore
lines required for the use of the Coast Pilot between Eastport and Portland. The hydro-
graphic work executed in Eastport Harbor and vicinity has been referred to under a previous
heading. Coast Pilot examinations were prosecuted, with occasional interruptions from bad
weather, from August 2 till September 8, at which date, at Portsmouth, N. H., these cxamin-
tions were finished.

In a number of localities which had been from time to time reported to the Office as
needing examination, Lieut. Commander Ackley made personal inquiry and investigation, or
executed such hydrography as the circumstances of each case scemed to require. These he
has enumerated in a special report as follows :

August 7, determined position of rocks in Mistake Harbor, Me.; August 1o and 11, executed
hydrography in Frenchman's Bay; August 19, determined position of Light-house on Great
Duck Island ; August 20, made examination for reported rock off north side of Greening's
Island, near South West Harbor ; August 25, determined position of rock off Birch Island in
Fox Island Thoroughfare; August 26, made examination for reported rocks in Fisherman's
Island Passagc; September 3, took soundings off the west side of Long Island near Portland,
Me,, to develop a reported ledge; September 11, examined ledges in Hingham Bay, Boston
Harbor, and September 16, took soundings on rocks reported off Rye Beach, N. Y,

In all cases in which the result of the examination involved a chart correction, detailed
reports were sent to the Office as soon as practicable. The examination in Hingham Bay
showed that a hydrographic resurvey in that locality would be very desirable.

On September 1, Ensign E. A. Anderson, having received orders preparatory for sea
service, left the party on leave of absence. On September 26, Lieut. Commander Ackley
was detached from the Zndearor and turned her over to Lieut. A. L. Hall, U. S. N, at the
Navy Yard, Washington, D. C. He then resumed the charge of the Coast Pilot Division, and
continued therein until March 18, 1891, when he was instructed to report for duty as Hydro-
graphic Inspector, relieving Commander Charles M. Thomas, U. S, N.

Topographic and hydrvographic survey of the Kenneber River, Maine, from Gardiner to Augusta—The
survey of the Kennebec River, Maine, from Gardiner to Augusta, baving been assigned to
Assistant Stehman Forney, he arrived at Gardiner Angust 13, organized his party and chartered
a steam launch. After completing the shore line survey, which involved the determination
in position of ice houses, wharves, log booms, boom piers, and other topographical details, up
to the dam above Angusta, he took up the hydrography at Gardiner, and carried it to the road
bridge at Augusta, which is the head of tide water navigation on the Kennebec.

The main ship channel from Gardiner to Augusta, Mr. Forney observes, is narrow and
crooked; at high water 10 feet can be carried up it with a mean rise and fall of 412 feet. The
old bridge piers at Hallowell form a dangerous obstruction to navigation, and their removal
is recommended. Off Qil Cloth Point, on the west side of the river where the channel is nar-
row, there is a sunken rock that is dangerous to navigation.

From the road bridge at Augusta to the dam the river was found to be shallow and filled
with rocks and flats. There was not water enough to use the launch in sounding, and the
current being too strong for such row boats as could be obtained on the upper Kennebec, no

soundings were taken above the road bridge.

_ The current from Augusta to Gardiner is very swift, running about 4 miles an hour. Both
currents and tides are greatly affected by the winds, northerly winds making strong ebb cur-
rents and very low tides, and southerly winds strong flood currents and very high water.
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Tide gauges were established at Gardiner, Hallowell and Augusta; at Hallowell the tidal
observations were kept up for two months, and at the other two stations during the times of
sounding in the vicinity of the gauges. The zeros of the staff gauges were referred by leveling
to bench marks. At Hallowell the zero of staff was connected by a line of levels with the
bench mark established there by the U. S. Engineers. ’

Mr, Forney reports that the navigation of the Kennebec between Gardiner and Augusta
is very much interfered with by the log booms and piers of the logging men, the entire river
from Augusta to Hallowell being filled with logs between July 1 and November 15. He thinks
that if the logs were assorted above the dam and run with booms constructed above the
road bridge, rafts could then be made up and floated down the river without interfering with
with navigation. There are large shipping interests on the Kennebec; from May to October
30, 1890, eleven hundred and fourteen vessels, none of them less than 500 tons capacity, passed
through the drawbridge at Gardiner, and upwards of 500 coo tons of ice alone were shipped
from the ice-houses and stacks north of Gardincer bridge.

To complete the survey there remains to be delineated the topography of the country
immediately back from the shores of the river, the character of which is broken and the con-
touring intricate. Field operations were closed October 31.

The statistics are:

Topography, scale 1-10 ooco:

Length of shore line in statute miles ______ ... ... ... ... .. .. __ 19
Hydrography, scale 1-1c coo;

Area sounded in square geographical miles .. ... . ... ..ccceea.... 6

Number of miles (geographical) run while sounding ... ... ___.__. 44

Number of angles measured. ... _____ . e 640

Number of soundings - .. oo e 5 o080

In November, Mr, Forney was assigned to duty involving a reconnaissance for primary
triangulation along the boundary line between the United States and Mexico in the State
of Texas.

Continuation of the work of determining town boundaries in the State of Massackhusetls.—Re-surveys of
Marthas Vineyard —Service as a member of the Mississippt River Commission~~Under the general
direction of Assistant Henry L. Whiting, as one of the Commissioners of the Topographical
Survey of the State of Massachusetts, Assistant C. H. Van Orden, in pursuance of instructions
issued in May, r8go, was in the field at the beginning of the fiscal year, having organized a
double party, May 20, for continuing the work of marking the town boundaries of the State.
This was done by connecting the monuments of the signals fixing the position of the town
corners with the stations of the triangulation of the Coast and Geodetic Survey, for the most
part, or with such points of the Borden triangulation as could be identified.

On July 1, 18¢0, the headquarters of the two field parties were at Taunton, Bristol County,
and at Middleboro, Plymouth County, a foreman being in immediate charge of each.

The work was executed in the same manner as has been described in previous reports, the
chief improvement being in the character of the instruments used, one of which belonged to
the Survey, two to the State, and one to the Massachusetts Institute of Technology. The Coast
Survey theodolite was an eight inch repeating instrument, of fine design and construction,
made in the Office of the Survey. It gave excellent results. Thé smaller theodolites, 7 and
4 inch, were made by Buff & Berger, of Boston, and were very satisfactory, giving results but
little inferior to the 8-inch by increasing the number of repetitions.

Early in September the parties were moved from the southeastern to the eastern and
northeastern portions of the State, one party being established in headquarters at Waltham,
Middlesex County, and the other at Georgetown, Essex County. From these ldcalities the
work was pushed forward until October 30, soon after which field operations were closed for
the season, with the exception of the determination early in November of a new cornerin the
town of Whitman, Plymouth County.
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Upon the completion of the field work, Mr. Van Orden transferred his parties to the
office of the Commissioners of the Topographical Survey in Boston, and took up the dupli-
cation of the records and computations of the results. Two independent sets of computations
were made, and where differences occurred they were examined by recomputation. This office
work was finished by the middle of April, 1891, 350 triangle sides having been computed, 51
eccentric stations reduced to the center,and 257 latitude longitude and azimuth computations
made.

Mr, Van Orden then began preparations for resuming field work, and on May 3 had both
of his parties in the field with the same headquarters as at the close of the preceding season.

Up to June 30, 1891, the town boundaries, the marking of. which was finished, were those
of Attleboro, Norton, Taunton, Raynham, Rehoboth, Dighton, Seekonk, Swansea, Berkley,
Carver, Lakeville, Freetown, Brockton, Middleboro, Watertown, Belmont, Arlington, Grove-
land, and Georgetown, and those partly marked were Waltham, Lexington, Weston, Winchester,
Cambridge, Bradford, Boxford, Avon, and Stoughton.

Mr. Van Orden acknowledges the untiring industry and interest in the work shown by
his foreman, Mr. J. B, Tolley, who has been connected with it from the beginning., To Assist-
ant Whiting he expresses his thanks for unfailing kindness and approval of his suggestions.

The statistics for the fiscal year are;

Triangulation:
Area of, in square statute miles_ ... ... .. .. _....... 8o
Signal poles erected, number of ... ... ... ... ... 185
Number of stations occupied for horizoatal measures ... . ... .._. 189
Number of geographical positions determined _......_ ... ... ...... 397

In June 1891, Mr. Whiting took up, under instructions, two re-surveys on Marthas Vine-
yard. The first of these, executed between June 5and 12, was undertaken in continuation of
the study of the changes on the south shore of the island with special reference to the condi-
tion of the openings or inlets of Edgartown Harbor through Katama Beach. Since his
re-survey of June 188g, the results of which are published in Appendix No. 14 to the report
for that year, he found that a decided waste or reduction from the mass of material above
high water mark had taken place, so that what remains of the beach is of less value than at
that time as a barrier and breakwater between the ocean and the harbor.

The re-survey of 1891 shows that the beach had broken up into three openings, and at
high tide it was observed that heavy rollers broke over the entire line of beach between the
east and middle openings and also along other portions.

Mr. Whiting furnishes the following measurements, taken by him from the several

surveys:
Feot wide,

1846, one opening at the southeast corner of bay ... .. ... ... .. ... 1 800
1856, two openings, one near middle and one at southeast corner, total width 1 050

1870, beach closed

1886, one opening near middle of bay ... ... ... . ... .. ... 1 200
1887, one opening working eastward ... .. iiiaiaiiiiiaiii o 1 650
1889, one opening working eastward ____ . . . ... ... ... 2 000
18¢1, three openings working eastward between middle and southeast corner

of the bay, total width ... oo e e e caee oo 1 700

Remarking upon the importance of this beach in maintaining the quality of the waters
within its shelter as a harbor of refuge, Mr. Whiting observes that new beaches may be
‘thrown up by ocean forces in the alignment of the present or former ones, but the topo-
graphical indications seem to point to the filling up of Mattakessett Bay and the southern
part of Katanta Bay, and that the outside sands are being driven into these former water
spaces.

The re-survey of West Chop, Marthas Vineyard, executed by Mr. Whiting between June
15 and 26, was undertaken in order to mark upon the plane table sheet of that locality finished

g
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in 1887, the details of improvements that would affect the charts. Chief in importance among
these is the wharf which has been built upon the Sound side of the Chop, not far from its
northeasterly point. This is a substantial structure, and although seemingly in an exposed
position is really not so, as the shoal known as the Middle Ground forms a shelter from
heavy seas and renders the wharf a good landing place. At the time of the re-survey the
building of a jetty by the U. S. Engineers was in progress on the northeast face of the Chop,
near the Light-house. The effect of this structure in arresting the erogion of the point, Mr
Whiting regards as doubtful from his observation of the action of similar solid structures on
sandy shores. As compared with Mr. Vinal’s survey of 1887, his survey indicated a waste of
the shore and bluffs of from ten to fiftcen feet.

During the fiscal year Mr. Whiting continued to serve as a member of the Mississippi
River Commission.

Physical hydrography.——Coast of the Lsland of Nantucket from Great Point to Siasconset, and thence
to the Surf-side Hotel —Reference was made in the last Annual Report to the arrangements
begun at the end of June, 1890, by Assistant Henry L. Marindin, for the transfer of his party,
engaged in a physical survey of the coast of Massachusetts, from Provincetown to the island
of Nantucket.

These arrangements were completéd on July 3, the party and its equipment reaching
Nantucket Ilarbor in a light draught schooner on July 6, and the physical survey being
begun at Great Point July 10, This survey involved the establishment of a self-registering
tide-gauge with siphon attachment* at the “Haulover,” nearly midway between Great Point
and Siasconset; the running of a transit line along the beach to locate the points from which
the measurements of the cross-sections were to be made, and the location, measurement, and
sounding out of the one hundred and ten cross-scctions established between Great Point and
Siasconset. By means of these stations, each of which averaged zoo linear feet of shore line,
a determination was obtained of the character of the bluff and beach, and of the submerged
shore as far as a depth of 36 feet.

There were but occasional breaks in the tidal record, and these were due to the exposed
nature of the coast. A current station was undertaken about half a mile off shore opposite
the camp ground, but could not be carried satisfactorily to completion, owing to the difficulty
of landing with a boat in the heavy surf. '

By the middle of September the ficld work had been completed from Great Point to
Siasconset, 2 distance of eleven miles; all of the cross-sections had been connected by two
lines of spirit leveling, and bench-marks had been established on Great Point Light-house
and at Squam Head. The top of the siphon pipe of the automatic tide-gauge had been
referred also to the bench-mark established by Assistant Henry Mitchell, at Siasconset in
1853, :

At this stage of the work it was deemed advisable to move the party from the camp near
the “Haulover,” and put up a second camp at Forked Ponds, twelve miles distant on the south
shorc of the island. The self-registering siphon gauge was also moved to a location near
Humane House No. 54, about midway between the limits of the work yet remaining. Here
the tides were observed from September zg to October 8, occasional interruptions in the
record being due to the breaking of the connection with the anchor sieve by storm waves.
This gauge was connected with the Siasconset bench-mark of 1855, and was referred also to
another bench-mark established on the foundation of Humane House No. 54.

Between Siasconsét and the Surf-side Hotel, a distance of seven and a half miles, eighty
cross sections were measured, leveled, and sounded out to a depth of 36.feet. This fringe of
hydrography from Great Point around the elbow af Siasconset, and as far as the Surf.side
Hotel, will serve as a basis for connecting with the hydrographic re-surveys of Nantucket
shoals and vicinity by the parties on the Coast Survey steamers Backe and Daisy, and will
relieve these parties from the necessity of executing the hydrography close inshore, which
always consumes much time.

* Deseribed and illustrated by Mr. Marindin in Bulletin No. 12, U. 8. Coast and Geodetic Survey.
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The results of the work accomplished during the season, which closed October 23, are
shown on two double hydrographic sheets on a scale of 1-10 coo. No. 1, from Great Point to
Sankaty Head; No. 2, from Sankaty Head to Weweeder.

Mr. Marindin has accompanied his report by a progress sketch showing the location of the
cross-sections and the lines of levels run to connect these with the bench-marks and tide-
gauges, He acknowledges the faithful and efficient service rendered by Mr. Homer P. Ritter,
expert observer, by Mr. F. A. Young, aid, and by Messrs. M, Victor Safford and Chas. E.
Mendenhall, recorders.

During the winter and part of the spring of 18go-13g1, Mr. Marindin was engaged in
office duty, and with the aid of Mr, Ritter, prepared for publication a report on the changes
in the shoreline and anchorage arcas of Cape Cod (or Provincetown) Harbor, as shown by a
comparison of surveys made between 1835, 1867, and 18go. This report was submitted March
28, 1891, and will appear in full in Appendix No. 8 Part II. An abstract of it was compiled
and published in June, 1891, as Bulletin No. 24. Another report, bearing date of April 20,
completed the examination of the cross-sections of the shores of Cape Cod, and affords valu-
able data for the study of the changes on the coast. [See Appendix No, g, Part II].

Early in April, Mr. Marindin was instructed to re-organize his party for the resumption
of the physical survey of the south shore of Nantucket from the limits which had been reached
during the preceding season, and upon reaching Nantucket May 18, preparations were at
once begun for pitching camp at Weweeder, andefor putting into operation the siphon tide-
gauge. _

Some reconnaissance was also made preliminary to the active prosecution of field work,

Before the end of June, an examination of the hydrography of Miacomet Rip had been
finished, together with the survey by cross-sections of the shores as fur as Suri-side, thus con-
necting with the work of the previous season.

Mr. Marindin observes that in advance of a thorough comparison there are indications of
a steady encroachment of the sca upon the south shore of the island, this shore being subjected
to the effects of heavy gales from the southward, the most severe gales occurring during the
winter, but as the prevailing winds in summer are also southerly there is but little intermis-
sion in the wear and tear of the line of coast. At Surf-side, and for some distance to the east
and west, the bluffs were washed into the sea during the preceding winter, and it became
necessary to remove farther inland some long stretches of the railway track, part of which
indeed had been a total loss.

All of the work which could be done to advantage from the Camp at Weweeder having
been finished by the end of June, 18¢1, the party moved into camp at Great Neck Madequet at
the west end of the island. From this camp, field operations were in active progress at the
close of the fiscal year.

. For the season of 18go, and for that of 1891 to June 30, Mr. Marindin reports the following
statistics.

Plysical Hydrography.

Number of points determincd by the plane table to locate sections...... 58
Number of miles of transit lines measured, ... ... ... ... ......... 19
Number of cross sections laid out and measured. ... .. .. __._._.. ... 20§
Number of plane tunle determinations of section marks . ____._..__.__.. . 284
Number of miles of shore-line run, including bluff line................_. 20
Number of miles run of spirit leveling .. .. ____ . .. . __.__......._.. 51
Number of miles of roads and railroads traced with plane table_ . .____. 8
Number of miles of cross-sections sounded out ... .. ... ... ___... e 165
Number of cross-sections sounded .. ... ... ... . . ... ... 188
Number of soundings on cross-Sections . oL . ..o oo 1319
Number of angles taken whilesounding.. .. .. .. .. ... ... ... 4 206

Number of permanent bench-marks established. ...
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Ilvdrographic re-survey of Nantucket Shoals—For the important and difficult work of the re-
survey of the shoals to the sonthward and eastward of the island of Nantucket, a double
hydrographic party was organized in the summer of 1890, and placed in charge of Lieut.
Edward M. Hughes, U. 5. N, Assistant Coast and Geodetic Survey, commanding the steamer
Facke.  The hyvdrographic party of Lieut. W. P. Elliott, U. S. N, Assistant Coast and
Geodetic Survev, commanding the schooner FEagre, with the steamer Duisy and three steam
launches joined the party of Lieut. Hughes at Nantucket August 3. The schooner Scoresdy
was towed from New York by the Daisy.

It was a subject of regret at the outset that so much of the most favorable weather of the
season had been lost by the necessity of waiting for the passage of ‘the appropriation bill.
The erection and occupation of signals and the establishment of tide-ganges was begun with-
out delay, and soundings were first obtained on August 8. Field work was actively prosecuted
from that date until October 22, when it was closed in consequence of the severc storms
which had prevailed during the month, the Becke having been disabled by the loss of her
tiller, etc., and the Lagre by the carrying away of her foremast. i

Licut. Hughes has submitted a very full report of the progress of the work, to complete
which two more seasons will probably be required.

The position and environment of Nantucket Shoals render the prosecution of a satisfac-
tory hydrographic survey quite difficult. The area to be covered is great, extending far he-
vond the Hmit of visibility of the highest objects on shore; the rise and fall of the tides at a
given time is unequal in different scctions off the coast; the currents are strong and uncer-
tain in direction; fogs and haze prevail during much of the summer, and storms in the autumn,
and there is in the vicinity no safe harbor for vessels drawing more than eight or nine feet
of water.

The report submitted by Lieut. Hughes shows that every effort was made by himself and
the officers and men of his command to carry out plans of work so arranged as to obtain the
most satisfactory results practicable. To the steam launches was assigned that portion of
the work just to the eastward of Nantucket Island, extending off-shore as far as signals could
be scen. Over this area, lines were run north and south at a distance apart of one quarter of
a mile; these were crossed by lines run east and west at the same distance apart, and over
the prolongation of Bass Rip the lines were multiplicd, being but an eighth of a mile apart.
In addition to this system executed by the launches, about eighteen lines were run by the
DBacke in general directions N NW. and S SE. In the view of the fact that the launches,
‘making Nantucket their headquarters, had to steam eighteen miles to and {rom their work-
ing ground, the number of miles of soundings run by them is very creditable.

Directly to the eastward of the area assigned to the launches, the work was extended by
the steamer Zaisp.  To the charge of the party on the Dasyy, Lieut. L. K. Reynolds, U. S. N,
was assigned. Lines were run north and south between the meridians of 6¢° 30’ and 69° 46
west; also a few lines east and west to the south of the area covered by the launches, and to
the eastward of Bass Rip. ,

All of the hydrography to the southward of the parallel of 41° 15/ north latitude was
executed by the party on the steamer Backe. Over three-quarters of this work consisted in
the development of the characteristics of the bottom within sight of signals on shore, but it
also included 223 milesof off-shore soundings from Nantucket to the vicinity of the 474 fathom
shoal to the southward and westward of Davis South Shoal Light Vessel. The inshore work,
extending from that done in the Backe by Lieut. Moser in 188g to Bass Rip, and as far south
as parallel 41° o/ north latitude, is fully completed with the cxceptlon of one day’s ship-work
directly south of Miacomet Rip.

The lines of soundings of both the Blute and the steam launches were carried to within
an eighth of a mile of the beach, the space beyond this limit having been fully covered by the
boat work of the party of physical hydrography located on the eastern and southern shores
of Nantucket in charge of Assistant H. L. Marindin, Coast and Geodetic Survey. In the tidal
observations also, Lieut. Hughes acknowledges valuable aid rendered by Mr. Marindin in
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furnishing Him with the readings of his automatic tide-gauge at the * Haulover,” where it
was first cstablished, and at its seccond location, Forked Pond. These determinations of times
and heights of the tide were supplemented by those of the box gauges put up by Lieut,
Hughes at Great Point and near Tom Nevers Head.

For the reductions of soundings, the complicated nature of the tides, supposed to be due
to the meeting of the tidal systems of the Gulf of Maine and of the Atlantic near the meridian
of 700 west longitude, made it necessary to devise sub-divisions of the tidal areas so arranged
that the corrections required to obtain a common plane of reference for the soundings could
be more readily deduced and applied.

Wherever it was practicable to use Light-houses, church steeples and prominent objects
alony shore as signals they were made available for this purpose, and but four large tripod
signals were erected. But for off-shore lines floating signals were necessary, and Liecut.
Hughes obtained these by anchoring the two schooners, Zagre and Scoreséy, on the shoals nearly
on a line from Sankaty Head to Davis South Shoal, while at the same time the stcamers Backe
and Dazsy took positions to the westward so located as to outline a system of well conditioned
triangles, extending to Davis South Shoal Light-Vessel. Observers occupied, simultaneously,
triangulation points on shore, and on the Facke and Daisy, and the positions of the Fagre,
Seoresby, and the Light-vessel were accurately determined.

The results obtained from the use of these floating signals, while not entirely satisfactory,
were much more trustworthy than any that would have depended upon a vessel’s course and
run in such strong and varying currents.  As aresult of his experience, Lieut. Hughes recom-
mends for long-distance floating signals the use of fairly staunch vessels equipped with moor-
ings nearly as heavy as those of Light-vessels in order that an extremely short scope of cable
may be given, and then there will be a reasonable certainty that each vessel will not drag.
A swivel should also be fitted to each cable to prevent its kinking and possibly starting the
anchor. For the smaller floating signals, he recommends that authority should be obtained
for the loan by the Light-House Board of twelve first class buoys, which should be accompanied
by their moorings, these to be of the heaviest character and shortest possible scope consistent
with their being planted in 1o fathoms of water and insured against dragging  Six of these
should be can buovs, and six should be the longest spar buoyvs, and they should be placed in
position during the month of May in order that actual sounding can begin not later than June 1.

The officers serving on the Becie were Lieut. W. L. Burdick, U. 8. N.; and Ensigns |, F.
Luby and L. C. Bertolette, U. S. N. Lieut. Burdick had charge of the tidal reductions;
Ensign Luby acted as draughtsman, and Ensign Bertolette had charge of the progriess sheet.
Messrs. J. L. Dunn and T. S. Martin scerved as recorders, the former acting as observer through
out the season, while the latter kept the records up to date.

The following named officers served with the party on the schooner Zagre and steamer
Daisv: Licut. 1. K. Reynolds, U.'S. N.: Ensigns J. H. Rohrbacker, W. W. Buchanan, E. H.
Durell, and F. H. Brown, U. 8. N.; Messrs. A. R. Hasson and W. S, Crosby served as Pay
Yeomen, and Wm. B. Proctor as Ship’s writer.

Early in October, Lieut. Elliott was detached from the party in command of Lieut.
Hughes, and with the Zagre and two steam launches procceded to Monomoy under instruc-
tions to execute certain additional hydrography required on Handkerchief Shoal. Reference
to this work is made under the next heading.

The statistics of the work, for the season of the combined party engaged in the re-survey
‘of Nantucket Shoals are as follows:

Hydrography:
Area sounded in square geographical miles. .. ________ . __ ... . ... 261
Number of miles (geographical) run while sounding _._.___..__. . __. 2002
Number of angles measured ... ... ... ... ... _........_.. 11§58
Number of soundings . .. oo it i iinaeeaoos 54913

The results of this re-survey are shown on one hydrographic sheet, scale 1-40 ooo.
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A hydrographic re-survey of Aransas Pass, Texas, executed by Lieut. Hughes during the
winter of 18go-18gr is referred to under a subsequent heading in this Report. Also other
hydrographic work on the coast of Louisiana between Barataria Bay and Last Island.

Upon returning to New York, after the completion of his southern work in the spring of
1891, Lieut. Hughes was instructed to prepare the Zacke for resuming the hydrographic survey
Nantucket Shoals, and he had reached the working ground a short time before the end of the
fiscal year.

Additional soundings and revision of hydrography on Handkerchicf Shoal and its vicinily.—Advant-
age was taken of the presence of Licut. W. P. Elliott, U. S. N, with the party under command
of Licut. E. M. Hughes, engaged in a re-survey of Nantucket Shoals, to issue instructions
directing the first-named officer to make some additional soundings over the arca surveyed
by him in 1889 on Handkerchief Shoals and in the vicinity, and also to investigate the sources
of certain disagreements in the plotted soundings. :

The party of Lieut. Elliott on board the schooner Zlugre and with the steam launches
Nos. 23 and 25, left Nantucket and proceeded to an anchorage off the west end of Monomoy
Point on October 3. On that afternoon a tide-gauge was set up, observations were begun,
and a line of levels run to refer the zero of gauge to an established bench-mark. The weather
now became squally and rainy and it was found necessary to shift the anchorage to Chatham
Roads. A water signal was established by pumping down on Handkerchief Shoals, and a
similar attempt made on the Stone ITorse, but the bottom was found to be too hard, and a
spar signal was finally anchored there. Hydrographic work was donc whenever practicable,
the launches being away from the ship on all occasions that the weather would permit, but
the entire month up to the 21st was almost constantly stormy, and on that date instructions
were received to suspend field operations for the season and procced to New York.

The officers attached to the Zagre were Lieut. L. K. Reynolds, U. S. N, and Ensigns J. H.
Rohrbacker, W. W. Buchanan, E. H. Durell, and F. H. Brown, U. S. N.; Messrs A. R. Hasson
and W. S. Crosby served as Pay Yeomen, and Mr. W. B. Proctor as Ship's writer.

Licut. Elliott reports the following statistics:

Hydrography:
Number of miles run insounding .. ..o ... ... __. 106
Number of angles measured . ... . ... . Lo 876
Number of soundings - ..o i . 6 48;

In June, 1891, Lieut. Elliott, having reorganized his party on board the Zagre, left
New York under instructions to take up a hydrographic survey of Shelter Island Sound.
Reference to this work is again made under a subsequent heading.

Topographical ve-surveys and triangulation preparatory theveto on the shorves of Buszards Bay and
Nantucket Sound—For the continuation of the topographical re-survey of the south coast of
Massachusetts, Assistant D. B. Wainwright was instructed on July 24, 1890, to take up plane
table work from the limits of Assistant Vinal's topography executed during the preceding
season in the vicinity of Falmouth and Wood's IIoll, and to carry it to the eastward along the
north shore of Nantucket Sound. The width of the belt of topography along shore was to be
the same as in the original surveys as shown on coast chart No. ri2.

Mr. Wainwright took the field August 1, and had made good progress in the area of work
of most detail from the vicinity of Falmouth to Waquoit Bay, when it became desirable that
he should temporarily suspend this part of the survey, and, for the requirements of a hydro-
graphic party, run the shore line as far as Hyannis Light. His season’s work involved there-
fore the survey of a coast line of 3 miles on Nantucket Sound with such interior work as time
would permit. ‘ )

Owing to the wear of the shores and the consequent loss of most of the old triangulation
points, new points had to be determined from such bases as could be made available. By the
latter part of September all of the stations needed for the topography had been fixed in geo-
graphical position, and the shore-line survey had been finished. The party thereupon returned

»
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to Falmouth, and continued the topography of the interior until November 1o, when field
operations were suspended.

Mr. Wainwright observed that the points of land standing out farther in the Sound and
more exposed to the influence of stormy weather had not suffered as much from erosion as
those in more sheltercd localities which bordered on swifter tidal currents.

The low shore lines towards Hyannis, varied by occasional bluffs composed of compact
sand, have only worn away a few yards during the last forty years.

Mr. W. B. Hindmarsh served as foreman in the party and rendered valuable service hy
his intelligent interest in the work and his familiarity with planc table methods. Mr. A J.
McAdory, who served as recorder, and Mr. W. T. Oliver, level rodsman, were faithful and
efficient.

The statistics of field work are:

Triangulation:
Number of signals erected ... o . o iiieaaaan 5
Number of stations occupied for horizontal measures - ... ... ... 6
Number of geographical positions determined ... .. ... ... 5
Topography:
Area surveyed in square statute miles ..o . o ... .. .... 16
Length of general coast line in statute miles_.____ ... .. ... ...... 23
Length of shore line of ponds in statute miles _._._ . ... __. ... .. 5
Length of roads in statute miles. ... .. .. . . . ___...__... 10
Scale of topographical sheets. . ... ... il 1-10 000

Later in the fiscal year Mr. Wainwright was instructed to take up and complete the re-
maining portion of the District of Columbia survey which had been assigned to him.

Upon the completion of this work, reference to which is made under its proper heading
he re-organized his party under instructions to resume the topographical survey of the north
shore of Nantucket Sound from the limits of his work of the preceding season, and by the
middle of June, 1891, had begun the regular mapping of the country,

Further progress will be adverted to in the next annual report.

Establishment of an aulomatic tide gauge af Bristol, K. /.—In the summer of 18go, Mr. Nathaniel
G. Herreshoff, a citizen of Bristol, R. 1., interested both scientifically and practically in the
tidal phenomena of Narragansett Bay and its tributaries, very generously offered to set up
and keep in operation without charge to the Government an automatic tide-gauge at Bristol,
provided the Coast and Geodetic Survey would furnish the gauge.

This offer was accepted by the Superintendent, and a gauge with a supply of registry
paper having been forwarded to Mr. Herreshoff he put it promptly into operation, the record
beginning August 6, 1890. Since that date, and up to the close of the fiscal vear, by far the
best series of observations has been secured that has yet been obtained between Boston and
New York.

Physical hydrography. Observations of femperatures, densities and curvents to the souti of Marthas
Vineyard in co-operation with the work of the U. S. Fish Comunssion—Under the heading “ Special
Operations ” towards the close of this part of the Report will be found a notice of the cruise of the
steamer Blake, Lieut. C. E. Vreeland, U. 8. N, Assistant Coast and Geodetic Survey, commanding,
to the south of Marthas Vineyard in July and August. 1890, for the purpose of observing tem-
peratures, densities, and currents, in cooperation with the U. S. Fish Commission, represented
by Prof, William Libbey, of Princeton College. Prof. Libbey has furnished an abstract of his
report of this work which is published as Appendix No. 7 in Part TL

These observations, begun July ¢ were completed August 5, whercupon the Blele was
ordered to New York for extensive repairs required to fit her for the next winter’s work in
the Gulf Stream. In September these repairs were t_emporarily suspended to enable the vessel
to bhe put at the service of the Superintendent for comparative tests of the Pillsbury and
Haskell current meters in the waters of Long Island Sound.
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On her return to New York the repairs were pushed forward by Lieut. Vreeland and on
December 26 the Blake was ready for sea.

Reference 1s made under a subsequent heading to the Gulf Strewm explorations carried
on during the winter and spring of 1890-1891.

© Physical kydrography.  Obscrvations of tides and currents, denstties and tfemperatures in Long [sland
Sound tn connection with the work of the U. S. Fish Commission—The investigations in physical
hydrography undertaken jointly in Long Island Sound by the U. S. Fish Commission and by
the U. S. Coast and Geodetic Survey in the summer of 1890 were referred to in the last annual
report, and are noticed more in detail under the heading “Special Operations ” following the
abstracts of field reports. )

Mr. E. E. Haskell, Expert Obscrver, was placed in charge of the work on the part of the
Coast and Geodetic Survey, and has submitted a preliminary report of the work of the season
which closed October ro. By an arrangement made with the Fish Commission, quarters and
transportation were furnished to Mr. Iaskell on board their steamer, the Fisi Hawk, Lieut.
Robert Platt, U. S. N, commanding.

Following are the statistics of the season:

Physical hydrography:

Miles (geographical) run in sounding ... _ ... .o . .. . ... .. b3
Number of soundings on cross-sections _..__. .. . ... ... . . _.... © 334
Number of angles measured .. ______________________________ ... 333
Number of current stations. . _ . o ... .. .. 18
Number of observations of currents ... ... . . ... _.___. 2 052
Number of tidal stations (automatic). .__ . _________________ . ____... .3
Number of observations of density of water. ... ... .. .. ... .. .. 510
Number of observations of temperature of water._..______.__.__ 310

In January, 1891, Mr. Haskell reported to Lieut. C. E. Vreeland, U. S. N., Assistant Coast
and Geodetic Survey, commanding the steamer Blake, under instructions for duty as Hydrog-
rapher on board of that vessel. ;

This service will be referred to later in this report under the heading *“Gulf Stream
Explorations.”

Hydrographic survey of Shelter Island Svund near the eastern end of Long Island, N. ¥V.—In accord-
ance with instructions from the Superintendent, ‘dated May 19, 1891, supplemented by detailed
instructions from the Hydrographic Inspector, Lieut. Wm. P. Elliott, U. S. N, Assistant Coast
and Geodetic Survey, commanding the schooner Kegre, left New York carly in June and on
the 4th of that month, after a delay of two days by fog, arrived at Sag Harbor, 1. 1. On the
6th of June the Zagre was joined by steam launch No. 23, and a hydrographic survey of
Shelter Island Sound was then taken up.

This work was in active progress at the close of the fiscal year, and will be adverted to in
the next annual report.

Ensigns E. T Witherspoon and C. P. Eaton, U. 8. N, were attached to the party of Lieut.
Elliott.

The statistics to June 30 are:

Hydrography:
Area of hydrography in square nautical miles. ._._..... ._..._...._. 10
Number of miles run in sounding___.._.__. e e e 195
Number of angles measured ... _.__ .. . . . .. _ ... .. ... .. ... 'z 648
Number of soundings. .. .. . e e 19327

Topographical survey of the Connecticut River from Lyme Ferry to Salmon River —Upon receiving
instructions carly in August, 1890, to organize a party for the topographical survey of the
Connecticut River, Assistant John W. Donn proceeded without delay to make search for the
triangnlation points needed to determine the shore lines of the lower river from Lyme Ferry
to the northward. The well ordered triangulation already in ex1stence the points of which
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which were recovered with comparative ease, greatly facilitated his work, so that all of the
shore line required by the hydrographic party of Assistant Vinal, and also the determinations
of a large number of hydrographic signals were completed, and at the same time the marginal
topography was advanced.

The scheme for the topographic survey of the lower Connecticut was laid out on two
plane-table sheets, scale of each 1-10 oco, the first including the area between Lyme Ferry and
Deep River, and the second, that from Deep River to Salmon River.

As the work of the hydrographic party approached the southern limit of topographic
sheet No. 1, Mr. Donn advanced his shore line survey on sheet No. 2z and completed it to
Salmon River in ample time for Mr. Vinal's requirements.

The gencral aspect of the country, Mr. Donn observes, was quite unlike what he had
expected to find it. Instead of being a highly cultivated and well inhabited region, it was to
a great degree a wilderness. Marshes of large extent covered much of the surface of the
lower river, while on the eastern side the roads were almost without exception of the poorest
character.

On the lower sheet the marginal topography and shore line were completed, though Mr.
Donn recommends that upon the resumption of the survey a widening of the margins at
scveral points will be advisable should time permit. On the upper shect only the shore line
was finished.

For the season beginning August 13, and ending October 24, the statistics are as follows:

Topography:
Area surveyed in square statutemiles ... ____________________________..__ 16
Length of shore line of river in statutemiles. ... ...._.._ ... . . ___.._.... 67
Length of shore line of crecks in statutemiles ... . .. ... ... .. __.___ 10
Length of roads in statute miles__.________ . .. .. ... .. ... z1

Towards the end of November, Mr. Donn was instructed to procced to Staten Island, New
York, and make a comparison between the topography executed by the Coast Survey in 1856
and the recent survey by Vermule and Bien, Engineers to the Joint Boundary Commission,
New York and New Jersey. Upon the completion of this service, a report of which was made
to the Superintendent, he was directed to resume the topographical survey of the District of
Columbia. Reference in detail to the completion of this survey will be found under a subse-
quent heading in this part of thc Report.

Topographical survey of the Connecticut River from Middletoron, Connecticut to the Salmon River,
and from Middletown northward —The topographical survey of the Connecticut River from Mid-
dletown southward to a junction with the survey assigned to Assistant Donn was placed in
charge of Assistant W. C. Hodgkins, by instructions dated August 7, 189o.

Immediately after his arrival in Middletown Mr, Hodgkins made a general reconnaissance
of the country in the vicinity and a search for the station marks of the triangulation. A
sufficient number of these having been recovered, the survey of the shore line and adjacent
topography was begun, and by November 7, had been completed to the mouth of Salmon
River, joining with the work of Assistant Donn. Field operations were thereupon closed.

Mr. James Page rendered acceptable service in the party as recorder.

The statistics are:

Topography:
Area surveyed in square statute miles ... .. ... . L. ... .o ... 6
Length of shore line of river in statute miles. ... ... .__. e 37
Length of shore line of creeks in statute miles ... .. ... _ .. .. .. .. 9
Length of roads in statute miles, including railroads._..._ ... ... _._.. 36

The two topographic sheet's, scale 1-10 ooo, showing the results of the work have been
transmitted to the archives.
Early in June, 1891, Mr. Hodgkins was instructed to resume his topographical work on
the Connecticut River from Middletown northward. Having previously dispatched his fore-
H. Ex. 43—3
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man, Mr. W. P. Bullock, fo the field with orders to put up the signals needed at the stations
of the triangulation and elsewhere, he left Washington, June 12, and arriving at Middletown
the same evening, began plane table work the next day. .

Its progress will be stated in the next annual report. A large proportion of wooded or
partly wooded areas somewhat delayed the work at the outset, the flag signals having to be
secured to the tops of the tallest trees that could be found.

Hydrographic survey of the Conmnesticut River from Lyme Ferry to Cromwell above Middletown. -
Topographic survey of the Connecticut—A hydrographic survey of the Connecticut River, from
thelimits of the recent re-survey at Saybrook to such point above as might be reached by the
topographical parties, was assigned to Assistant W. Irving Vinal by instructions dated August
12, 18g0. Havingreceived a boat from the Brooklyn Navy Yard, Mr. Vinal organized his party
at Essex, Conn., and began work August 18.

Owing to recent changes in the locality, all traces of the tide staff and reference bench
mark put up at Saybrook Point by Lieut. J. D. Keeler, U. S. N,, had been destroyed it be-
came necessary therefore to observe an entirely new series of tides, and this was done at
Essex, the observations being continued during an cntirc lunation and several permanent
bench-marks established. For the reduction of soundings made in the course of the survey,
other gauges were placed at Chester, Higganum, and Middletown, their distances apart being
such as to admit of observations of slack water extending from one to another. Planes of
reference were determined by a careful series of simultaneous readings at high and low water.

The Connecticut, a narrow river, with banks often precipitous, required more than the
usual number of signals for the hydrography. Shore line and the geographical positions of
the principal points used in the work were furnished by the topographical parties. Stormy
weather and unusual freshets were prevalent in the months of September and October. The
banks of the river, the docks and the meadow lands were completely overflowed, landmarks
obliterated and the appearance of the country entirely changed. Much delay was thereby
caused in the progress of the worl.

Mr. Vinal has submitted a descriptive report to accompany the four hydrographical sheets,
scale 1-10 ooo, upon which the results of his survey are shown, To this report is appended a
full statement of results for planes of reference at the several tidal stations, as deduced from
the observations.  His survey was completed between Saybrook Point and Cromwell, about
two miles above Middletown by November 15, when field operations were closed.

Mr. C. L. Gardner, who served as foreman in the party, was familiar with the details of
field work and rendered valuable assistance. Mr. L. A. Baldwin served as recorder, displaying
great aptitude for the work and contributing largely to its success by hxs diligence and effi-

ciency.
For the season, the statistics are:
Hydrography:
Area sounded in square geographical miles __._ ... .. ... ...l ... 20
Number of miles (geographical) run while sounding ....... ... ._.. 241
Number of angles measured ... ... . L. ieeienaaens 2 116
Number of soundings. ... .o oo o ..u..o. e e e 23 648

During the winter and spring of 1890-1891, M1. Vinal was engaged at the Office in assort-
ing, arranging, and cataloguing the specimens of sea-bottom which had accumulated there as
part of the records of hydrographic work.

Having received instructions early in June to take up the topographical survey of the
Connecticut River from the limits of Assistant Donn’s survey of 1890, and then to continue ~
the hydrography to Hartford, he organized his party at Chester, Conn., on June 15, and was
actively engaged in prosecuting his surveys at the end of the fiscal year.

Hydrographic re-surveys of Shinnecock, Quantuck, and Moriches Bays south coast of Long Island —
At the beginning of the fiscal year, Assistant C. T. Iardella, having been in the field since
May zo, 1890, had-completed a topographic re-survey on the south coast of Long Island from
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Indian Reservation to South Hampton, and had taken up a hydrographic re-survey of Shin-
necock Bay. This he carried on from Shinnecock Neck to the westward, and upon finishing
it, took up and completed the hydrography of Quantuck Bay, and then began the hydrography
of Moriches Bay, which was partly finished when field work was suspended for the seasen on
the 10oth of October.

In addition to the bays just named, the following small bays and creeks were surveyed;
Tiana Bay, Tavlors Creek, Header Creek, Smiths Creek, Atlantic Creek, Phillips Creek, and
Penneman's Creek. From 2 to 5 feet of water are the depths in these creeks; they are used
almost wholly by small boats. - In Tiana Bay, 13 miles west of Ponquogue Point, 6 feet can
be carried to tidewater. The Shinnecock Canal, an artificial water-way made two years ago
to connect the waters of Great Peconic and Shinnecock Bays has now nearly filled up with
sand, owing to faulty construction, but may soon be rcopened.

Six to seven feet of water can be carried from Ponquogue Point in Shinnecock Bay to
Great South Bay through Quantuck and Moriches Bayvs and the artificial canals connecting
them, and a large number of vessels pass through.

For the season, the statistics are:

Hydrography:
Area sounded in square geographical miles ____.._ ... ... ._...... 64
Number of miles (geographical) run while sounding ... ... ... ... 235
Number of angles measured .. ... ..o __._ 1 699
Number of soundings. . ... 15 842

The results of the survey are shown on two hydrographic sheets, scale 1-10 coo.

After closing field operations, Mr. Iardella was assigned to duty at the Office and was
thus occupied until early in May, 1891. He was then instructed to resume the hydrographic
survey of Moriches Bay from the limits of his work of the preceding season, completing the
hydrography of the west end of the bay, and connecting it with that of Great South Bay,
which had been executed by the parties of Assistants Hosmer and Iardella in the years 1874
and 187s.

At the end of the fiscal year he had finished this work, and was preparing to begin a
topographical survey from Southampton to the eastward. '

Mr. Iardella observes that West Moriches Bay is eight miles in length and from one-
quarter of a mile to one mile wide. Good water can be had in the channel of depths from
6 to 10 feet, so that vessels drawing 5 feet can navigate it from the entrance at Great
South Bay to Pawcuck Point, West Hampton. There is no ebb and flow of tides in the bay,
the depth of water varying only with the wind. It was observed that the tide-gauge indicated
a rise of 3 or 4 inches during the prevalence of northwest winds, while northeast winds
lowered the water level from 4 to 5 inches.

With the report of his season’s work Mr. lardella has submitted a sketch showing its
limits, and a table of statistics. These are as follows:

Hydrography: o
Area sounded in square geographical miles .__..... ... (... 3
Number of miles (geographical) run in sounding .________ ... _..___ 146
Number of angles measured ... .. ... ... ... 792
Number of SOUNAINGS «cuon oo ceon ot oo e e cm e i cmeieaaan 11 08
Scale of hydrographicsheet. . .. .. ... .. ... ... 1-10 000

Hydrographic examination off Rye Beach, New York—In Notice to Mariners, No. 132, published
September 30, 1890, report was made of a dangerous ledge discovered off Parsonage Point,
Rye Neck, N. Y, This ledge has 8 feet of water over it, with deep water on all sides, and
though quite out of the track of ordinary commerce, would be a danger to vessels seeking a
harbor in the vicinity. The hydrographic examination which led to the discovery of this
ledge was made by Lieut. Commander 5. M. Ackley, U. S. N, Assistant Coast and Geodetic
Survey, commanding the steamer Zsdeavor. He found also that the 7-foot spot shown on
the charts between Forbes Rock and Transport Rock should be changed to a 3-foot spot.
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Hydrographic surveys and examinations made by Lieut. Commander Ackley earlier in
the fiscal vear are referred to under preceding headings in this volume.

Longitude determination by exchanges of telegraphic signals between stations ai Cape May, N. J.,
Albany, N. V., and Detroit, Mick. Determinations of latilude and of the magnetlic elements—The
completion of the primary lines of longitude determinations connecting stations on the Pacific
Coast with Minneapolis, Minn., in September, 18go, is referred to under a subsequent heading
in this report. The scheme of longitude work begun in May, 1891, involved the extension
of these northern primary lines to Cape May, which is the eastern terminus of the transcon-
tinental arc of the 39th parallel. The lines to be determined were Cape May- Alban}, Albany-
Detroit, Detroit-Chicago, and Chicago-Minneapolis,

Assistant C. H. Sinclair was placed in general charge of operations, and A1d G. R. Putnam
assigned to the charge of the codperating party. On reaching Cape May, Mr. Sinclair found
that the observatory which had been built in 1881 for the longitude exchanges between
Washington, D. C,, and Cape May was still standing and needed but slight repairs to fit it for
use. Mr. Putnam arrwed at Albany May 1 and established an astronomical statlon there on the
site of the station of 1858 near the Dudley Observatory.

Longitude signals were exchanged in the first position of the observers on the nights of
May 3, 7,9, 10, and 18, after which Mr. Sinclair proceeded to Albany and Mr. Putnam to Cape
May, and after much delay, owing to unfavorable weather, a second set of exchanges was
obtained on the nights of June 1, 8, g, 10,and 11. While at Cape May, Mr. Sinclair determined
the latitude of the station by seventy-five observations on twenty-two pairs of stars on four
nights, using zenith telescope No. 6. At this station the magnetic elements were determined
by Mr, Putnam by observations on six days. ’

He then proceeded to Detroit (Mr. Sinclair remaining at Albany), and on June 13 selected
a place for the longitude station as near as possible to the position of the old observatory of
the Lake Survey, which was torn down a few days after his arrival. Before the instrument
piers in this building were moved; he referred them carefully to the curb line of Grand River
Avenue and to the wall of the old office of the Lake Survey. He then established his longitude
station on the east side of Washington Avenue and on the north side of Grand River Avenue
in grounds belonging to the Electric Sanitarium, and took measurements to refer the point
occupied to the Lake Survey piers.

In the first position of the observers, longitude signals were exchanged between Albany
and Detroit on the nights of June 23, 24, 25, 26, and 27, and in the second position (Mr. Sinclair
at Detroit and Mr. Putnam at Albany) on one night (June 29) before the close of the fiscal year.

At Detroit Mr. Putnam occupied a magnetic station, located as near as practicable to the
old station in the grounds of Harper Hospital. As the observations for magnetic declination
showed a considerable range, they were continued for seven days,

Reference will be made in the next annual report to the progress of the longitude work
at the other stations occupied up to the close of the season.

Service assigned to Messrs. Sinclair and Putnam earlier in the fiscal year is referred to in
this report in notices of longitude stations occupied in Georgia, Florida, and Texas, in
Minnesota and North Dakota, in Utah and Montana, and in Misscuri,

Continuation of the topographical survey of the Hudson River.—After completing a topographic
and hydrographic survey of Sparrow Point, Md,, referred to in a subsequent heading, Assistant
John W. Donn was instructed June 6, 1891, to make arrangements for an early resumption of
the Hudson River survey.

Mr. Donn reached Cold Spring with his foreman Mr. L. A, Baldwin, on June 2o, and
began the erection of signals on the mountains. While awaiting the arrlval of his projec-
tions, and for the purpose of establishing a high point of reference, he ran a line of levels to
the top of Bull Mountain, r 421 feet, and that elevation was referred to in much of the con-
tour work on the heights adjacent.

After the projection had been received, the remamder of the month was consumed in the
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occupation of the triangulation points in the mountain tops and in the determination of posi-
tions upon the upper plane table sheet.

The progress of this survey will be stated in the next Annual Report.

Duty assigned to Mr. Donn on the Connecticut River and in the District of Columbia is
referred to under appropriate headings in this volume.

Tidal Observations Continued af the Automatic Tide-Gauge Station, Sandy Hook, Neiw Jersey—The
series of tidal observations at Sandy Hook, New Jersey, which was begun in December, 1880,
has been continued successfully during the fiscal year. Mr. J. G. Spaulding has remained
in charge of the automatic gauge at this important station, which is maintained as a port of
reference for the tides of the Atlantic coast from Fire Island Inlet on the south shore of Long
Island to Ship Shoal Inlet on the eastern shore of Virginia.

In the Tide Tables for 1891, published by the Survey in May, 1890, are given the predicted
times and heights of high and low water at the Sandy Hook station for every day in the cal-
endar year, together with a table of tidal differences and ratios whereby these times and
heights can be found for thirty-four additional stations on the coasts of New York, New
Jersey, Delaware, Maryland, and Virginia.

Reconnaissance and Signal Building in Connection with Geodetic Operations in the Southwestern Part
of the State of New Jersey—Field work on the triangulation of the State of New Jersey, which
had been suspended since September, 1889, was resumed by Prof. E. A. Bowser, Acting Asssist-
ant, on April 1, 1891. His first work was the building of a tripod and scaffold at station
Colsons to enable him }o see over the tall timber on the line to Bridgeton, Williamstown, and
Taylors. The height of this scaffeld to the platform was 64 feet. On April g, the scaffold
having been completed, a reconnaissance was begun on the lines from Colsons to stations
Bridgeton and Taylors for determining lines of sight through the tree tops. Many of the
trees on these lines are from go to 1co feet high.

Subsequently a signal 130 feet in height was erected at Colsons, and a tripod signal 68 feet
high at Taylors.

The work was in active progress at the end of the fiscal vear, and its progress will be
adverted to in the next Annual Report.

The work of Prof. Bowser, and that of other officers engaged in State surveys, was placed
in immediate charge of Assistant George A. Fairfield by instructions of the Superintendent
dated March 27, 18g1.

Continuation of the detailed survey for the Revision of the Maps of the Water-Front of the City of
LPhiladelphia—At the opening of the season for the field work of the water-front survey of the
City of Philadelphia, August 1, 18¢o, Assistant R. M. Bache, in charge of the work, took up the
filling in of a gap between Venango and Otis streets in order to make the survey continuous
from Bridesburg to Greenwich Point. This break of continuity, somewhat over 2 miles in an
air line, was incidental to the original plan for the work, the needs of certain portions of it
having been recognized as relatively more pressing.

After the rgth of September, Mr. Neville B. Craig, who had up to that time beeu employed
upon the work was relieved from duty upon it, and Mr. Bache took steps to proceed with the
work upon another basis. The Chief Engineer and Surveyor of the City agreed with him that
for the map below Greenwich Point a scale of 1-2400 would be more desirable than one of
1-1200, since it would permit of the representation of the Back Channel of League Island
upon a chart of reasonable width.

Some triangulation preliminary to the topography being needful, Mr. Bache proceeded to
oceupy stations for measurements of horizontal angles, but the month of October proved to
be more stormy than any he had experienced in field work, successive days of rain being fol-
lowed by severe gales which made it almost impracticable to observe. By watching every
opportunity however he obtained the positions of all the points needed except in the case of
two triangles, for the measurement of angles in which a few days work in the spring will be
required. The number of points determined was fourteen. Field operations were suspended
November 18.
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Zidal Observations at Chestnut Street Wharf, Philadelpfia—In order to obtain data for testing,
in a practical way, the published predictions of high and low water at Philadelphia, as given
in the Tide Tables for the calendar year 1890, Assistant Spencer C. McCorkle was instructed
to establish a temporary tide gauge at Chestnut Street wharf in that city, and to have a record
kept of the times of high and low waters, and the duration of stand, and also, when practica-
ble, of the times of ebb and flow of the current and the duration of its stand.

These observations were kept up under the supervision of Mr. McCorkle, during the
months of July and August, and part of September, 1890, and the records have been sent to
the office.

Official duties performed by Mr, McCorkle while in charge of the sub-office at Philadel-
phia during the year are referred to under the heading, “Sub-offices,” towards the close of
this portion of the report.

Topographic and hydrographic survey of Sparvow Point, Patapsco River, and of the walers in the
vicinity.—Upon the completion of the detailed topographic survey of the District of Columbia,
reference to which is made under a subsequent heading, Assistant John W, Donn was instructed
to muke a topographic survey of Sparrow Point, Patapsco River, Md., and a hydrographic
survey of the waters surrounding it.

Having transferred his party to Sparrow Point, Mr. Donn began his survey May 13, 1891.
For the establishment of the plane of mean low water, a tide station was put up on the east
side of Bear Creek, and observations made in connection with those at the permanent tide-
station at Fort Carroll

Triangulation points were recovered and occupied, and the short ¥nes run of Bear Creek
to the railroad bridge, and of Sparrow Point to the Holly Grove wharf. Advantage wastaken
of all favorable weather to push forward the hydrography.

The survey was finished June 12. Mr. A. L. Baldwin rendered efficient service as foreman
in this work, as he had before done in the District of Columbia. The statistics reported are:

Topography:
Area surveyed in square miles. .. . .. ... . .. ..... 0'75
Miles of shore line surveyed - ... o on e e, 478
Hydrography: .
Number of miles run in sounding - .. .ot amaao oo e 71
Number of angles measured __ ... _ ..., 889
Number of soundings - .. oo oo e e 7383 .

Towards the close of the fiscal year Mr. Donn took up under instructions the continuation
of the topographical survey of the Hudson River, N. Y.

Observations begun at Rockville, Maryland, for investigating the variations of latiiude in codperation
with the work of the International Geodetic Association—The International Geodetic Association
having requested that the U. 8. Coast and Geodetic Survey should cobperate in the researches
relating to variations of latitude, the Superintendent instructed Assistant Edwin Smith
towards the end of March, 1891, to make the necessary observations at a station in Rockville,
Md, carrying them on as nearly as practicable in conformity with the methods adopted by the
Association, and followed in the observations made under its direction in 1889 and 1890 at
Berlin, Potsdam, and Prague. .

In pursuance of these instructions, Mr. Smith put up a temporary observatory near his
residence at Rockville, and, after some delays due to great pressure of work in the instrument
shop of the office, he mounted the zenith telescope by the-end of May, and began regular
observations June 13. These were continued on the remaining nights during the month
whenever the weather was favorable, five in all.

Mr. Smith states in his report, brought up to the close of the fiscal year, that as the pro-
gress made to that date has been comparatively small, he deems it best to defer giving a full
description of the location of the observatory, of the instruments and methods, until the com-
pletion of the work.
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He will, however, submit a description of the zenith telescope, which was specially recon-
‘structed for these observations, in his report as Chief of the Instrument Division of the Office.
He states that the location of the station is a favorable one; that the ohservatory is commo-
dious and well suited to its purpose, and that the instruments are of the best type belonging
to the Survey.

For the observations of latitude, ninety-one pairs of stars have been selected, extending
over the twenty-four hours. These stars are divided into fifteen groups, averaging fifteen
pairs each, every group overlapping the preceding and following groups by not less than one-
half of its pairs. The methods of observing are those of the International Geodetic Associa-
tion. \ o

During the entire fiscal year Mr. Smith was in charge of the Instrument Division of the
Coast and Geodetic Survey Office. Reference in some detail to this service is made later in
this volume under the heading, “Coast and Geodetic Survey Office,” and his report of the
operations of the Division will be found with the annual report (Office Report No. 1) of the
Assistant in charge of the Office near the close of this volume.

Determinations of relative gravity at the Smithsonian Institution, Washington, D. C.—The pendulum
swings observed by Assistant E. D. Preston at the station, Smithsonian Institution, Washing-
ton, D. C,, in October, 1889, and again in July, 1890, were primarily intended for comparison
with similar observations made by him at stations on the west coast of Africa and on some
islands in the middle and west Atlantic while attached to the Solar Eclipse Expedition of 188¢
to Africa. -

An abstract of the results for gravity obtained by Mr. Preston at Washington, and at the
West African and Atlantic stations, has been published in Bulletin No. 22, and his full report
of the observations and their discussion was published in Appendix No. 12, Report for 18go.

Mr. Preston observes that the pendulum observations embodied in his paper were not
intended to be used for absolute measures of gravity. But as oscillations were made in both
positions of the instrument, and as the length was measured in order to test its invariability,
a comparison can. be made with values of gravity otherwise deduced. Accordingly, in con-
cluding his report, he arrives at a close approximation to the value of gravity at Washington,
namely: g = 980.05 dynes,

The preparation of his reports, and investigations and experiments relating to new and
improved forms of pendulum apparatus, occupied Mr. Preston during the fiscal year until the
spring of 18¢9:. Towards the end of March he was instructed to proceed to Honeclulu, Ha-
waiian Islands, and cobperate there with a representative of the International Geodetic Asso-
ciation in carrying on their researches on the variations of latitude. He was directed also to
observe the transit of Mercury of May ¢, to make magnetic observations at a number of sta-
tions, and to determine the force of gravity at Honolulu and at one or two stations on the
island of Hawaii, preferably at the sea level, and, if practicable near the top of Mauna Kea.

Reference to these operations has been made under the heading “ Special Scientific Work.”

Completion of the detailed topographical survey of the District of Columbia by Assistanis J. IT. Donn,
D. B. Wainwright, and W. C. Hodgkins, and by Sub-assistant J. 4. Flemer.—In making his report
announcing the completion early in May, 1891, of the detailed topographical survey of the
District of Columbia, Assistant John W. Donn expresses his gratification that this elaborate
work, begun by him in 1880, had been carried to a successful conclusion within the estimate
of cost originally made. He refers to those officers who for several years were co-laborers
with him in a service involving great labor, much exposure and hardship, as accomplished
topographers, whose record in the work was throughout one of faithful endeavor.

Following is an abstract from Mr. Donn’s report, and also abstracts from the reports of
Assistants D, B. Wainwright and W. C. Hodgkins, and of Sub-assistant J. A. Flemer.

Upon receiving instructions dated November 10, 1890, directing the resumption of the
topographical survey of the District, Mr. Donn began the preliminary work of extending
level lines over the corner included between the northeastern and northwestern boundary
lines, that being the part upon which his work was laid out. Temporary bench marks had
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been established in former years in several portions of this area, but the lapse of time had
obliterated most of them.

The comparatively open winter was quite favorable to rapid progress, and as a very large
part of the area was heavily timbered the party was able to advance with but little interrup-
tion from snow or cold weather. The contour work lying on both sides of Rock Creek was,
however, heavy and intricate, and the stream itself presented a considerable obstruction to
rapid progress on account of the absence of means for crossing. Temporary crossings had to
be constructed whenever it became necessary in leveling for contour to command the hill
faces on both sides of the creek. )

This part of the work was finished-in April, and Mr. Donn then took up the re-survey of
the Potomac River at the Aqueduct Bridge and carried it along the north shore as far as the
Long Bridge to a junction with Mr. Flemer, coming from the east, and on the south shore to the
east end of Analostan Island, where a junction was made with the work of Mr. Wainwright.

The statistics of the work thus reported are as follows: (They are not large, the prin-
cipal roads and creeks having been previously finished.)

Topography (scale 1-4800):

Approximate area of surveyin acres. ... . ... _......... 600
Miles of roads surveyed .o o e e e 3
Miles of creeks . ..o oo e e iime mmmeaae o 3
Miles of rivershore-line _______ . _____ . ... 5

For about ten days in November Mr. Donn suspended his work in the District to make a
comparison desired by the Superintendent of topography on Staten Island, executed in 1855-56
with more recent surveys by Vermule and Bien of New York. :

Other work assigned to him on the Connecticut, Hudson and Patapsco Rivers is referred
to under headings in the States of Connecticut, New York, and Maryland.

Upon resuming the topographical survey of the District of Columbia, Nov. 18, 1890, As-
sistant D. B. Wainwright took up work on an area in the vicinity of the Government farm,
west of the Livingston road. Thls consisted almost entirely of open fields, and had been
omitted during the preceding spring on account of the standing grain. After this followed
the survey of a wooded piece of ground along the southeast boundary line of the District be-
tween the Wheeler and the Livingston roads. This also had been left over from the pre-
ceding spring, as its surface is marked with thick woods and underbrush and it could be
mapped rapidly only during the winter.

Most of the season was spent, however, in the north corner of the District in the survey
of an irregularly shaped area extending from the Broad Branch road to Rock Creek, nearly
all of which was wooded, but the most difficult portion lay between the Broad Branch and
Milk House Ford roads. This was covered with low pines and cut up with small valleys.

In the early part of May, this part of the work having been finished, Mr. Wainwright ran
the shore line of the Virginia side of the Potomac River from Analostan Island to the corner
of the District below Alexandria. This was completed before the end of the month and the
party was then disbanded.

Mr. Wainwright acknowledges the energy and faithfulness of the following named persons
employed on the work: Mr. W. B, Hindmarsh as levelman, and, in case of need, as topographer;
Mr. R. J. McAdory as telemeter rodsman, and frequently as levelman, and Mr, William Oliver
as level rodsman.

The statistics are:

Topography (scale 1-4800):

Area surveyed in square statute miles .. _.__ ... ... ... ... ... 106
Length of roads in statute miles. ... .. ... . .. il ... .._.. 15
Length of shore line of creeks in statute miles ._ .. .. ... __..__... 3
Length of shore line of river in statutemiles ... ... ... __._.___. 1o

Other duty asstgned to Mr. Wainwright is reported under a heading in the State of Massa-
chusetts.
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Assistant W. C. Hodgkins, having resumed work on the topographical survey of the Dis-
trict of - Columbia, under instructions issued Nov. 18, 1890, organized his party for the com-
pletion of the unfinished areas of topography which had been assigned to him,

He began in a small but densely wooded arca lying between the northeast boundary of
the District and the track of the Southern Maryland Railroad, southeast of Burrville,

This finished, he took up work on the south side of Central Avenue near the District
houndary, and gradually extended his survey southwest to the Benning Road, and thence
still further west and southwest to a junction with previous work near the Ridge Road.

Almost the whole of this area was covered with dense woods of pine, cak and mixed
growth, with thick underbrush. Owing to this, and to the irregular character of the surface,
which greatly increased the amount of contouring to be done, progress was comparatively
slow. During December and January, the weather was generally favorable, but in February
and March it was very wet, and the resulting rapid development of foliage toward the end of
March and throughout April operated also to retard the work.

On April 14, the topography of an uncompleted area near Swann geodetic station was
taken up, This Station is about 2} miles southwest of the north corner of the District. In
connection with the other parties engaged in the District survey, work in this locality was
finished April 3o. Returning then to the eastern section some supplementary topography
was executed along the Bowen Road, and a re-survey made of the Benning Race Course which
had but recently been fitted up for use.

On May 16, 1891, the party was disbanded, Mr. Hodgkins having finished the surveys of
all the uncompleted areas which had been assigned to him,

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

Topog.aphy:
Number of stones planted for bench marks_ ... ... ... ... ... ... 2
Number of bench marks established on other permanent objects. ... __. 13
Number of miles of standard levelsrun. .. . .. . ... ... 10
Number of acres of topography surveyed ... ... . .. ... ... ...._.. 654

Earlier in the fiscal year, Mr. Hodgkins began a topographical re-survey on the Connecti-
cut River, in which he was occupied till November, 1890, and in June, 1891, he resumed this
work. Reference to these re-surveys is made under a preceding heading in this volume.

The first work which engaged the attention of Sub-assistant J. A. Flemer on taking the
field in the District of Columbia on November 24, 1890, was the completion of the detailed
topography of an unfinished area of about 200 acres about the Receiving Reservoir
between the Chain Bridge Road and the Murdock Mill Road. In the course of the work a
granite bench mark (No. 199) was established in position, and after the completion of the
survey the party was moved to the neighborhood of the U. 8. Reform School, where the
area to be filled in contained about 290 acres. Two granite bench marks were placed
in -position on this area (Nos. 197 and 200). The work here occupied the party from
January 14 to March 6, 1891, and as soon as it was finished the survey of an unfinished
area lying around Connecticut Avenue extended and to the west of the Chapel Road was
taken up. This tract contained about 160 acres, and was executed on an unfinished sheet of
Assistant Donn’s. The work of extending Connecticut Avenue had been begun since the
date of Mr. Donn’s survey, and at the time Mr. Flemer took up the completion of the sheet,
the grading of the avenue and blasting operations were in progress: hence Mr. Flemer's
survey represents the state of the topography in the early part of April.

On the 8th of April the party was moved to the terminus of the Daniels Road to close up
a gap of about 116 acres. A bench-mark of granite (No. 189) was established on this tract,
and upon its completion Mr. Flemer took up the survey of the river front from the Anacostia
Bridge to the Long Bridge. No leveling being required for this work, the party was reduced
to two rodsmen, and the area of about 700 acres was completed between April 29 and May 26.
To facilitate the junction of the shore line with the survey of the city of Washington, many
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curbstone lines, numerous buildings and property lines, and the Navy Yard and Arsenal
grounds were laid down on the plane-table sheet. This work was executed upon a new '
projection.

There still remained to be delineated an unfinished stretch of shore line of about two
miles in length on the Virginia side of the Potomac from Little Falls to the landing of the
Potomac Boat Club. This line was surveyed May 28 and 29, and the party then disbanded,
the work assigned to Mr. Flemer in the detailed topographical survey of the District of
Columbia having been finished.

The only new line of levels started from the initial bench mark at the Government
Printing Office was one which was carricd to the U. 8. Reform School Farm. All of the gaps
to be filled, except those on which the four granite bench marks already adverted to were
established, had bench marks of a permanent character in their immediate neighborhood and
these were available for starting the contour work.

The results of the work of Mr. Flemer’s party are shown on eight plane-table sheets five
of which were partly finished sheets from the archives, upon which the incomplete portions
were filled. Three sheets were newly projected, the old ones covering the same areas being

too much worn to be taken into the field. , '
For the season the statistics are :
Topography :
Area surveyed (scale 1-4800) in square statute miles . ____.__._____._____. 23
Length of shore line of rivers in statute miles. ... .. __ .. __.__... 117
Number of miles of standard level lines run . ..o .. oo iiaoaaoo. 9
Number of permanent bench marks established with underground
p02 - of DU 4
Number of bench marks established on other permanent objects . ..__._ 26

Early in June Mr. Flemer proceeded to Maine under instructions to resume the topo-
graphic survey of the Northeastern Boundary Lakes from the limits of his work executed in
the summer and autumn of 1890, reference to which has already been made in this volume.

Determinations of the magnetic declination at the station near the Coast and Geodetic Survey Office,
Washington, D. C.—Some determinations of the magnetic declination were made by Assistant
Charles A. Schott on six days between June 26 and July 2, 1891, at the station south of the
Coast and Geodetic Survey Office with the Russian Compass Declinometer, with a view of
ascertaining the amount of probable error of observation inherent to instruments of this
kind, and preparatory to the construction of several of these declinometers for use by trian-
vnlation parties on lines of known direction.

LExperimental work conducted with a view to the use of metallic tapes in measurements of bases—A
preliminary report has been submitted by Assistant R. S. Woodward upon the experimental
work conducted by him during December, 18go, and January and February, 18¢:, with a
one hundred metre steel tape in the National Botanic Garden, Washington, D. C. This tape
being intended for use in making one of the measurements of a base of verification at
[Holton, Indiana, it became desirable to ascertain by experiments carried on under varying
conditions of weather the degree of precision attainable in measurements with steel tapes
using mercurial thermometers to determine temperature.

For this purpose a one hundred metre comparator was set up on the south side of the
Botanic Garden. This consisted of a row of posts ten metres apart which served to support,
align, and stretch the tape. The reference marks are engraved on brass plates, which are
nailed to the tops of wooden posts of such height that the plates are in the same horizontal
plane. An ivory millimetre scale is attached to one of the plates, and serves to refer the end
mark of the tape to the zero mark of the plate. Changes in length of the tape can thus be
read off to the nearest tenth of a millimetre. The tension of the tape is applied by means of
a spring balance, reading to ounces with precision quite enough for the work, The tension
is easily controlled by means of a spring moved by suitable gearing.
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Up to the middle of February, 1891, the thermometers used to determine the temperature
of the tape were three in number, of the Centigrade scale, graduated to half degrees, origi-
nally on brass scales. But experiments having shown that these thermometers were much
more sensitive when off their scales, they were detached, graduated on their stems, and their
bulbs covered with blackened metallic sheaths, it having been found that the use of these
sheaths served also to increase their sensitiveness.

Mr. Woodward's observations were made on twenty-three dates, and were so arranged by
him as to include, 1, observations on the tape and the thermometers to get rate of expansion
of tape and to determine the average error of laying a tape length; 2, similar observations
when the tape is inclined at a known slope; 3, observations of sag and stretch of tape for
comparison with theory; and 4, observations on the thermometers to determine their sensi-
tiveness under various conditions.

Full details in regard to these experiments, with the record and discussion of results are
given in his report, which is accompanied by papers showing graphically the results of the
tape comparisons and the experiments with thermometers; also by a paper in which is for-
mulated the mathematical theory of tapes. Space is not available here for other than a
reference to the conclusions derived by Mr. Woodward concerning the precision attainable in
the measurement of base lines with steel tapes, using mercurial thermometers to determine
temperature. Distinguishing between the classes of errors in such measurements as are
cumulative and those which are compensating in their aggregate cffects, and putting w/ for
the probable error due to the first class of errors in laying a single tape length 7 and mu/
for the probable error due to the second class, V being taken as the number of tape lengths
in the whole base, and » as the number of independent measures of the line, the probable
error of the mean of » measures of the base, expressed as a fraction of its length will then be

m?
ﬂ\/ T+ Nn

From this expression it appears that the probable error of the base tends towards uas a
limit as & and » increase, and with a base of any considerable length this limit is soon
reached if » is more than a few units.

Mr. Woodward concludes that the tape length at some standard temperature can be
determined with a probable error not greater than the one-millionth part, and that other
sources of cumulative error can hardly increase this probable error to two one-millionths.
And that for aline four kilometres in length the probable error ought not to exceed the
one-five-hundred-thousandth part of a single measurement.

Actual tests in the field will be obtained during the summer of 1891 by Mr. Woodward,
who has been assigned to conduct the steel tape measurements of the base of verification to
be measured near Holton, Indiana. i

Examination for location of a shoal reported near Smith's Point Light, mouth of Polomac Kiver —A
report having been received at this office from the master of the schooner Carrie A. Lane that
his vessel had grounded upon a shoal, not laid down on the charts, near Smith's Point Light.-
house, Lieut. L. K. Reynolds, U. S. N,, Assistant Coast and Geodetic Survey, commanding
the steamer KLndeavor, was instructed to stop while e route to Old Point Comfort, and make
such an examination of the locality as would determine definitely whether the shoal existed.

Lieut. Reynolds reported under date of April 7, that the depths shown by the soundings
and the bearings taken agreed fairly well with those on the chart, and tended to disprove the
existence of the shoal. It appeared further from information given by the Light-keeper that
at the time of the grounding, the schooner, a large three masted one, drawing about 12 feet
of water, was only about 3 of a mile from the Light-house, and well inside the 1:-foot buoy.

Hydrographic work upon Cape Hatteras Shoals in connection with the proposed site for a Light-lwouse
on the western part of the Northern Outer Shoal—In compliance with a request received from the
Light-House Board for a re-survey of the Northern Outer Shoal off Cape Hatteras to show its
exact condition at date, in view of the proposed location of a Light-house on Diamond Shoal,
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the Superintendent directed Lieut. C. E. Vreeland, U. S. N., Alsistant Coast and Geodetic
Survey, commanding the steamer Blake, to make the survey requlred. He was instructed
also to receive on the Blake a representative of the Light-House Service who would remain on
board during the execution of the work.

For this survey Lieut. Vreeland was furnished with a projection, scale 1-20 coo. The
signals established were determined in position by the measurement of a short base on shore,
and by a triangulation of which Cape Hatteras Light and the adjoining Life-saving stations
were among the points occupied. All of the soundings required to develop fully the
hydrography were obtained on May 29, 30, and 31, 1891, after which the Blake returned to
Hampton Roads, and the sounding sheet and records were forwarded to the Office.

The officers attached to the Z/zke and assisting in this survey were Lieut. Harry Kimmel,
U. S.N.; Ensigns W. S. Muir, J. H, Rohrba.cker, and B. Wright, U. S. N,; and Assistant Surgeon
E. S. Bogert jr.

The statistics reported are:

Number of miles run in sounding_ ... __..._____. [ 57
Number of angles measured ... ___ .. . ... ____ .. .__. 172
Number of sSoundings .. ... oo el eaan 850

Reference to the duty assigned to Lieut. Vreeland carly in the fiscal year to the south of
Marthas Vineyard is made in a preceding part of this volume, and under a heading subsequent
to this one is given an abstract of the cruise of the Bleke under his command in the exploration
of the Gulf Stream.

Determinations of the magnetic elemenis al stations in North and Souti Carolina—Upon resuming
his magnetic field work in the spring of 1891 under instructions issued April 6, Assistant James
B. Baylor went to Washington, D. C., and made observations at the magnetic station ncar the
Office for the value of the induction co-efficient of his magnet.

After having had some needed repairs made to his magnetometer, he proceeded to South
Carolina, and in that State and then in North Carolina, determined time, latitude, azimuth,
and the magnetic declination, dip, and intensity at the following named places:

1. Florence, Darlington county, S. C. Station located in the morthwest corner of the
National Cemetery and occupied May 4 to 6, 1891.

2, Marion, Marion county, S. C. Station established in an open lot northwest of the town
near the Planters’ Hotel, and occupied May. 7. ‘

3. Fair Bluff, Columbus county, N. C. Station established in an open space between the
properties of Col. T. F. Town and Mr. J. A. Mears. Occupied May 8 and g.

4. Lake Waccamaw, Fleming, N, C. The station was located on the grounds of Mr. G, S.
Gillespie on the northern edge of the village, and occupied May 11 and 12.

5. Wilmington, New Hanover county, N..C. The station of 1854 has been built upon. A
new station was established in the grounds of the U. S. Marine Hospital in the eastern suburbs
of the city. It was occupied May 14 and 15. ‘

6. Burgaw, Pender county, N. C. The station was located in the southwest corner of the
Court House Square, and occupied May 18 and 9.

7. Warsaw, Duplin county,’N. C. The location of the station was in the large open square
adjoining the Methodist Church in the southeastern suburbs of the village. It was occupied
May zo and 21.

8. Kinston, Lenoir county, N. C. The station was established in the southeastern suburbs
of the town in the center of the broad avenue known as King Avenue, just opposite Kinston
College. The observations were made on May 23.

9. Goldsboro, Wayne county, N. C. The station was located in the southeastern corner of
of the Court House Square and occupied May 26.

1o. Wilson, Wilson county, N.C. A location for the station was selected in the grounds
of the Wilson Graded School in the northern suburbs of the tOWn, and the observations were
made May 31 and June 1.
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11. Tarboro, Edgecumbe county, N. C. The station was established in the large open
common in the center of the town and in front of the Tarboro Graded School. It was occupied
June 3.

12, Washington, Beaufort county, N. C. The station is in the large open lot near the foot
of Main Street at its intersection with Telfair Street in the eastern suburbs of the town. The
observations were made on June 6 to 9.

13. Jamesville, Martin county, N. C. The station was established in the open lot adjoining
the White Methodist Church in the southeastern suburbs of the town. Observations were
made June ro. .

14. Edenton, Chowan county, N. C. Observations were made June 12 at a station selected
in the open space in front of the Court House.

15. Elizabeth City, Pasquotank county, N. C. The station was located in the Albemarle
Park Fair Grounds, one mile south of the center of the town and on the bank of the Pasquotank
River, and the observations were made June 13 and 14.

Mr. Baylor took care to secure each of his stations by surface and underground marks,
and by referring their positions to neighboring and prominent objects. Descriptions and
sketches accompany his records. )

On June 26 he proceeded to Columbus, Ohio, under instructions to begin another magnetic
tour, and was in readiness to observe there by July 1, 18g9r. Report of this service is necessarily
referred to the fiscal year 18g2.

Hydrographic examination for a shoal repovied off Hetzel Shoal, Cape Canaveral, and determination
of the position of Martin's Industry Light-vessel, off Port Royal Entrance—~Information having been
received from the Hydrographic Office, Navy Dcepartment, of the striking of the steamship
Saratoga on a shoal north of Hetzel Shoal, off Cape Canaveral, Florida, Lieut. C. E. Vreeland,
T. 8. N, Assistant Coast and Geodetic Survey, commanding the steamer Blake, \was instructed
to make an examination of the locality on his way north in April, 1891r. Lieut. Vreeland
reports, as the conclusion derived from close investigation made April 14 and 15. that the
Saratoga must have touched on one of the 3l{-fathom spots indicated on the chart on the
castern edge of Hetzel Shoal.

The Blake then proceeded towards Port Royal Entrance and anchored close aboard
Martin’s Industry Light-vessel at noon, April 16. The angles upon Tybee Light and the
range beacons needed to determine the position of the Light Ship were then observed from
her deck.

Tidal observations continutd at the automatic fidal station on Tybec [sland, Savannal Kiver Entrance—
The series of observations of the tides by means of an automatic gauge on Tvybee Island, a
short distance northwest of Tybee Light, Georgia, which were begun September 28, 1889, have
been continued successfully throughout the year by Mr. Eugene Veith, in charge of the station.

Surveys for the preparation of detailed maps of the grounds iucluded in the Chickamauga and
Chatianooga National Military Park.—Under the heading of “ Special Operations ™ will be found
a notice of the surveys begun at the request of the Chickamauga and Chattanooga National
Military Park Commiission in order that topographical maps of a trustworthy character of the
grounds included in the park might be prepared. Assistant C. H. Boyd was detailed to report
for duty to the Commission early in October, 1890, and an abstract of his report of progress
is given under the heading just named.

Determinations of latitude and longitude al Auwguste, Ga.; af Gaineseille, Fla.: and al Jacksonviile,
Zex—In compliance with a request from the Director of the Geological Survey, arrangements
were made by the Superintendent in September, 1890, for determinations of the differences
of longitude: Washington, D. C.~Augusta, Ga.; Washington, D. C.—Gainesville, Fla.; and
Washington, D. C.~Jacksonville, Tex., and later in the winter for observations of latitude at
Augusta, Gainesville, and Jacksonville.
~ Assistant C. H. Sinclair was directed to take charge of the work at the three stations just
named, and Mr. George R. Putnam was associated with him and instructed to make the



46 UNITED STATES (OAST AND GEODETIC SURVEY.

observations required at the Naval Observatory, Washington. It was not deemed desirable
that the observers should change places to eliminate the effect of personal equation. Three
nights of observation at each station were to suffice, and at the close of exchangesthe observers
were to meet for the determination of their personal equation, observations for this purpose
having been made also before the exchanges of longitude signals began.

Three nights, September 17, 18, and 19, for personal equation having been obtained by
Messrs. Sinclair and Putnam with satisfactory results, Mr. Sinclair proceeded to Augusta, Ga.,
and selected a site for his station, with the permission of the Postmaster, in the grounds of
the new Post Office. ‘

Measurements were made to refer the center of transit to the flag pole on the Post Office
building. A prolonged spell of rainy weather delayed the beginning of longitude exchanges;
but the three nights desired were obtained on October 3, 4, and 5, completing this branch of
the work. Before leaving, Mr. Sinclair marked out a meridian line at the request of the city
engineer, putting down wooden stubs, which that officer undertook to replace with stone
monuments.

On October 6 the instruments were forwarded to Gainesville, Alachua county, Fla., where
a station was selected in an open space to the east of the Western Union Telegraph Office, and
the center of the transit referred by measurement with steel tape and by horizontal angles to
the rod on center of cupola of Court House.

Exchanges of longitude signals with Washington having been obtained on the nights of
October 8§, g, and 15, Mr, Sinclair sent his instruments to Jacksonville, Cherokee county, Tex.,
on the 16th, arriving there himself on the zoth. He established his station in a vacant lot
about 250 feet to the east of the depot of the International and Great Northern Railroad.
Signals for longitude were exchanged with Washington on October 27, zg, and 31. A meridian
line was laid out and the ends marked with blocks of marble.

Mr. Sinclair then went to St. Louis, Mo, to meet Mr. Putnam, partly to complete the work
already accomplished by making with him a second set of observations for personal equation
and partly to arrange for the occupation of the two longitude stations in Missouri, reference ’
to which will be found under the next heading.

The instruments forwarded from fJacksonville were set up in the observatory of the
Washington University, St. Louis, and personal equation observations were made between
Messrs. Sinclair and Putnam November 3, 4,and 5. The results of these observations showed
a very satisfactory agreement with those made at Washington in September.

Mr. Sinclair was subsequently directed to observe for latitpde at the three stations—
Jacksonville, Gainesville, and Augusta. This work he completed during the month of
December.

Its statistics are:

Latitude: . .
Number of pairs of stars observed._._ .. _ ... ... ... 76
Whole number of observations ... ... ... .. Il . _______._.. 228
Average number of observationsonapair. . ... ... ... ... ....... 3

In January, 1891, he reported in person to the Superintendent.

Gulf Stream Explorations, Observations of surface and sub-surjface currents continued —On December
28, 1890, the steamer Blake, Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic
Survey, commanding, having been fitted for the continuation of current observations in the
Gulf Stream, left New York, and proceeded to the Straits of Florida, off Jupiter Inlet, where
it had been planned that her work should begin.

In accordance with instructions, Mr. E. E. Haskell, Expert in physical hydrography, had
reported on board for duty as Hydrographer. The Blake was supphed with the Pillsbury
Current Meter which had been used for several years preceding in Gulf Stream investi-
gations, and also with the Haskell Direction Current Meter. These instruments had been
compared and tested in September, 1890, under the direction of the Superintendent in the
waters of Vineyard Sound. :
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.The month of January, 1891, was remarkable for continued bad weather off the southern
tlantic coast, and at each of the four anchorages attempted by the ABlake an anchor was
lost, and on the last anchorage made the anchor boom was carried away, compelling the
steamer to be taken to Havana for repairs. The section off Jupiter Inlet was therefore
temporarily abandoned.

In the month of February three current stations were occupied in the Gulf of Mexico,
station X.2 off the west end of Cuba; station X-3, northeasterly from the Campeche Bank,
and station X-4, on the northeast foot of the Campeche Bank. Five anchorages were also
made during this month on section Y to the northwest of Dry Tortugas. In the remainder
of the season, three more anchorages were made on this section, and ten on sections Z, V, and
N, adjacent to it. Their position is shown on the chart which accompanies Mr. Haskell’s
report. The observations of currents were made at depths of from 3% to 200 fathoms, the
Haskell meter being generally used at 3% to 30 fathoms, and the Pillsbury meter at
greater depths.

Lieut. Vreeland observes that the weather throughout the season was generally unfavor-
able, and with regard to the results he is of opinion that it is impossible to get fairly trust-
worthy records of the force and direction of currents in a sea roused by a wind of 4 to g
Beaufort scale, and in a wind of greater force than g it is unsafe to remain at anchor,
Fully half of the time at sea was therefore necessarily passed in lying-to, waiting for wind
and sea to subside, or in making way back to anchorage.

He thinks that the results acquired, while instructive, are by no means conclusive, but
they will be useful, however, for purposes of comparison with those to be gained by future
investigation.

Mr. Haskell has indicated upon the chart submitted with his report, by means of arrows,
the velocity and direction of the current found at 3% fathoms depth at each station, and has
plotted upon cross section paper the velocity curves for the twenty-one stations occupied
between January 1o and April 9, taking the times of occupation as the abscissae and the
velocities as the ordinates.

The phases of the moon are also shown, and its declination north or south indicated by
its position above or below the line of origin of the ordinates, and its upper or lower transit
by the subscript “u” or “1".

Mr. Haskell's full report with illustrations is published as Appendix No. 10 to Part II.

The Blake left the Gulf for Hampton Roads April 12, stopping on the way to investigate
a newly reported shoal off Cape Canaveral, and to determine the position of Martin’s Industry
Light-vessel. Mention has beén made of these surveys under a preceding heading.

Topographical reconnaissance of the west coast of Florida between Cape Sable and Cape Romano.—
Assistant Joseph Hergesheimer, having been directed to resume his field work on the
west coast of Florida, began a topographical reconnaissance of that coast at Cape Sable on
February 28, 1891. Between Cape Sable and Shark River Bay he found numerous islands
and bays into which run creeks that drain the swamps and glades behind the immediate
coast line of the Gulf. The land is all low, and wooded mostly with mangrove trees. The
creeks are deep, with rocky bottoms,-although no rocks appear on the surface or along the
shores.

_ Between Shark River Bay and Pavilion Key the country was found to consist of shoal
bays, from 6 to 1o miles back from the coast, connected by channels out of which run
numerous creeks to the coast. In winter the water of these bays is salt, and during the
rainy season (summer) it is fresh to within short distances of thc coast. The crecks and
bays are densely wooded along the shores, and the country between them is composed of
patches of wire grass, ponds, marshes, and woods. The buttonwood throughout the country
is in much demand, being converted into charcoal for the Key West market,

Between Pavilion Key and Coon Key near Cape Romano, the northern limit of the
reconnaissance, the crecks that open upon or near the ccast head in the marsh close to the
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main land on a general line from the main land at the Royal Palm Hammock to the cypress
back of Chatham River. '

Drinking water is scarce throughout the country, and the settlers have to depend in
winter on rain water or on water obtained from the heads of the bays near the main land.
The entrances to the creeks on the coast south of Pavilion Key are obstructed by oyster bars,
and the channels are narrow, and crooked, but with plenty of water in the creeks after
passing the outside bars. In width the creeks range from 2o to 150 metres.

Mr. Hergesheimer has submitted with his report two progress sketches showing the
general character of the country and the outlines of the creeks, rivers, and bays as surveyed
with compass and sketched, or simply located approximately in position and limits. It remains
to be desided whether a plane table survey based upon a carefully executed triangulation
is demanded at present. :

Field operations were closed April 7.

The statistics are:

Topographical reconnaissance:
Area of in square statutemiles...... . ... ... ... ... e 400
Length in miles of compass and sketch surveys _ ... ________________ 70

Work executed in Maine earlier in the fiscal year by Mr. Hergesheimer has been referred
to under a previous heading in this volume.

Triangulation, topograplhy, and Aydrography of ZEscambia Bay, Florida, completed—In order
to complete work begun during the previous fiscal year, Sub-assistant P. A. Welker pro-
ceeded under instructions issued in January, 18¢r, to Pensacola, Florida, and organized
his party on board the schooner Quwick for the triangulation, topography and hydro-
graphy of Pensacola Bay and its tributaries. The triangulation was taken up at the
line Hickory-Emanuel, about 3 miles above the city of Pensacola and carried to the head
of Escambia Bay by March 26.

In order to avoid cutting heavy timber, it was necessary to fix the stations of the trian-
gulation on the sand dunes close to the shore, and as the drifting sand is constantly chang-
ing the outlines of these dunes, it was a matter of some difficulty to mark the stations securely.
This was accomplished in most cases by sinking into the sand at the points to be marked,
drain tiles filled with concrete made of Portland cement and shells. A few points were
marked by stones 28 inches long and 8 inches square on top. At each station point four
reference posts were placed 4 feet long and 8 inches square.

Whenever the weather was too foggy or stormy for observation of horizontal directions,
the signals needed for topography were put up, and on March 31 this part of the work was
begun. Much of it had to be done while the members of the party stood or waded wadst
deep through the dense timber swamps and soft marsh land at the mouths of the rivers and
bayous. .

On the completion of the plane-table survey to the head of Escambia Bay on April
30, the hydrography was taken up and continued until May zr. A 3o-foot naphtha launch
belonging to the Survey was of great use in advancing the sounding work satisfactorily.

Field operations were closed May 27, and the schooner laid up at Milton, Florida.

For the season the statistics are as follows:

Triangulation:
Number of stations oceupied. ... . ... ... ... 11
Number of geographical positions determined_.________.._ ____.______. 24
Topography (scale 1-10 coo): R
Approximate area in square statutemiles..__ ... ... .. . . ... ..._. 18°
Number of miles of shore line surveyed. ... ... .. ___ ... __. _. 21
Number of miles of roads and railroads surveved. .. _______ . __._ ____ 13
Number of miles of marsh line surveyed .__.._ ... . ... . _ . ___. 1

Number of miles of creeks surveyed ... ... ... .. ... . ... 52
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Hydrography (scale 1-10 000):

Area of hydrography (square miles). ... _. ... . ____.____.._ ... 11
. Number of miles run in sounding ...._.. e e 320
Number of angles measured - .. ... .. 1927
Number of soundings._ ... ... .. .. . __.._.. BURU 30 823

Mr. M. A. Coles served faithfully as recorder and as extra observer during the season.

After leaving the field Mr. Welker took up office work at his home till June 14, when he
proceeded under instructions to Utah to report for duty to Assistant Eimbeck.

Completion of the survey of Perdido Bay and its tributarics, Florida and Alabama. Triangulation,
topography, and lkydrograp/y.—The general survey of Perdido Bay and its tributaries, Florida and
Alabama, which had been begun by Assistant Stehman Forney in December, 1890, and in part
finished during the winter and spring of 18go-1891, as stated in the last Annual Report, was
resumed by that officer in March, 1891, and completed June 2.

Camp having been established at Mifflin Landing, Alabama, Mr. Forney turned the
schooner Zransit over to Mr. John B. Boutelle, acting aid, and placed him in charge of the
triangulation of Perdido river from its mouth to the branch 4 miles above, known as the
Blackwater, while Mr. Forney himself, aided by Mr. O. B. French, as topographer, took up the
topography and hydrography of the upper end of Wolf Bay and its tributaries.

After Mr. Boutelle had finished the triangulation assigned to him, he joined the main
party and rendered valuable service in the general work of the survey.

Owing to unfavorable weather during the early part of March, field work could not be
begun until the 27th of that month, but as fine weather prevailed during April and May, the
survey was energetically pushed forward, and was completed nearly a month earlier than had
been estimated. The party was disbanded June g, and later in the month Mr. Forney re-
ported at the office, and received instructions to prepare for the resumption of the survey of
the Kennebec River, Maine. An abstract of his report of work executed on the Kennebec
during the summer and autumn of 18go, is given under a preceding heading in this volume,
and under a heading in the Middle Division, report is made of his reconnaissance for a trian-
gulation of the Rio Grande del Norte, from El Paso, Texas, in connection with a proposed
survey of the boundary line between the United States and Mexico.

In closing his report Mr. Forney expresses his indebtedness to Messrs. Boutelle and
French for able and faithful cosperation in the work.

The statistics of the season are as follows:

Triangulation:
Area,in square statute miles._ ... . .. .. _....... 5
Number of signal poles erected ... ... o . . ... ... 14
Number of stations occnpied for horizontal measures.._....._._.. Cmeean 17
Number of geographical positions determined ... ... .. ____..___..._ 17
Topography:
Area surveyed,in square statute miles__.._._ . .. . ... . ... _.._.. 100
Length of shore line of rivers in statute miles. ... __.__.______ ... __ 69
Length of shore line of creeks in statute miles. ... ... ___ ... ... . .. 63
Length of roads in statute miles. ... . .. .. .. . . . _..__.. 15
Number of topographic sheets (scale 1-10000) finished .. .. ..o ... ... 4
Hydrography:
Area sounded, in square geographicalmiles. ... . ... ... ... .. .. .. 68
Number of miles (geographical) run while sounding._ ... ._..____.__. 352
Number of angles measured .. .. ... oo 1475
Number of soundings . ... o on oo oo oo ceieeeea e 17 740
Number of hydrographic sheets (scale 1-10 coo) finished .. ... .. __.. 3

Continuation of the reconngissance and occupation of stations for the extension of the primary irian-
guwlation in Alabama towards the Gulf of Mexico—The party in charge of Assistant F. W. Perkins,

H. Ex. 43——1i
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engaged in carrying to the southward and southwestward in Alabama the primary triangula-
tion towards the Gulf of Mexico, remained in the field till September 5, 18go. An abstract of
the progress of this work from the beginning of the season in February of that year to June
30 was given in the last Annual Report.

Mr. Perkins has submitted with his report a sketch showing the progress of the triangu-
lation and of the reconnaissance, which, at the close of the season had been advanced to the
southward of the parallel of 3:1° 30/ north.

Sub-assistant W. B. Fairfield rendered most acceptable service in the work until he was
transferred to other duty in May. During the latter part of June, Mr. W. B. English was
assigned to duty in the party; his industry and aptness made up largely for his want of

experience.
Following are the statistics of the season:

Reconnaissance: ' .
Area of,in square miles. . ___ . ... ...l 2 700
Number of lines of intervisibility determined. .. .. ... ... _._.___. 15
Number of points selected for scheme. ... .. .o .. .._.._. 6

Triangulation:

Area of, in square statute miles___. . .. .. .. . ... 1 500
Signal poles erected, number of . .. ... ieiaia. 11
Observing tripods and scaffolds built ... . . ... 7
Number of days occupied in opening and verifying lines of sight___._. 38
Number of stations occupied for horizontal measures.___._._.._..____. 5
Number of stations occupied for vertical measures__ ... .. ... ._..__. 4
Number of geographical positions determined... . ... .. ... .. .. 10
Number of elevations determined trigonometrically. ... .. ... .. __._. 15

Azimuth:

Number of observations on star for azimuth.____ . ... ... __ .. 48

Early in December Mr. E. E. Torrey, foreman of signal building, was directed to continue
the work of erecting the observing tripods and scaffolds in Alabama in advance of the occu-
pation of stations, and to report for that purpose to Mr. Perkins, who took up later in the
season duty on the coast of Louisiana, which is referred to subsequently in this volume.

Connection of . Memphis, Tennessee, with Corinth, Mississippi, by lines of geodetic leveling —Two of
the sides of the geodetic leveling triangle, Cairo-Corinth-Memphis, having been determined,
the side Cairo-Corinth by the Coast and Geodetic Survey, and the side Cairo-Memphis by the
Mississippi River Commission, the measurement of the third side Memphis-Corinth was
assigned to Assistant Isaac Winston towards the ead of October, 18go.

Upon reaching Memphis, Mr. Winston organized his party, Mr. F. A. Young, aid, and
Mr. Edmund Quinn, recorder, having reported to him for duty, and the work was begun
November 8.

The bench-mark, which had been established by the U. S, Engineers on the Custom-house
at Memphis, Tenn,, was found undisturbed and in good condition, and was taken as the initial
point of the line.

In accordance with the system of work which has been adopted for several years past,
two independent lines were rumn, one forward and the other backward, by two observers, using
different instruments. From Memphis to La Grange, Tenn,, the line forward, 8r kilometres,
(50.33 miles) was run by Mr. Winston, with geodetic level No. 5, and the line backward, or
check measurement, was run by Mr. Young with geodetic level No. 6.

The party was then transferred to Corinth, Miss., and the line started from a bench-mark
on the Court-house which Mr. Winston had established during a preceding season when
engaged in completing the direct line of geodetic leveling connecting Cairo and Mobile,

From Corinth to La Grange, 72 kilometres (44.8 miles) Mr. Winston ran the forward line
with level No. 5, and Mr. Young the backward line with level No. 6. Whenever the discrep-
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ancy between the forward and backward measures between beneh marks exceeded the estab-
lished limit of error, a remeasurment was made by either obscrver or instrument indifferently
as might conduce to the progress of the work.

The lines follow the Memphis and Charleston Railroad, and in most cases the instru-
ment was placed in the center of the track with the rods held outside of the rails to secure a
firm foundation for the foot plates. :

Mr. Winston acknowledges the kindness of Captain Pegram, Division Superintendent of
the East Tennessce, Virginia, and Georgia railway system, in directing local trains to take on
and put off the party between regular stations. This privilege aided materially in advancing
the progress of the work.

On January 23, the line was completed, thus establishing a check connection between the
geodetic leveling lines on the Mississippi river and the lines connecting Cairo with the Gulf
of Mexico at Mobile.

Mr. Winston, in his report, commends the skill and energy of his aid, Mr. Young, who
has become quite expert in the use of levels of precision. Mr. Quinn’s services as recorder
were very acceptable.

Upon reporting at the office Mr. Winston was directed to complete his field computations;
later he was assigned to other office duty, and in April, 1891, was instructed to resume work
on the transcontinental line of geodetic leveling in the vicinity of Jeflerson City, Mo.

Reconnaissance betrween Lakes Huron and Erie on the Detroit and St. Clatr Rivers and country adjacent
to determine a scheme of triangulation connecting with the triangulation of the U. S. Lake Survey—In
order to ascertain the practicability of a scheme of well conditioned triangulation at a mod-
erate cost, which should extend along the Detroit River and the eastern boundary of Michi-
gan from Lake Erie to Lake Huron and connect on the south with the triangulation of the
U. S. Lake Survey, Assistant C. H. Boyd, was instructed early in August, 1890, to report at
the office for conference with the Superintendent, and thence to proceed to Detroit, Mich,,
and make the reconnaissance required. : '

After going carefullv over the ground to be covered by the proposed triangulation, Mr.
Boyd reported that it was without natural elevations; was thickly settled, wooded with valu-
able forests and orchards, and that several large cities and towns would be obstacles to the
progress of the work.

To develop a symmetrical scheme of triangulation based upon the Lake Survey line,
Middle Sister-Stoney Point, Mr. Boyd estimated that signals of about roo feet in height
would be required, and that a minimum cost for each signal would involve an expenditure of
nearly $1o,000. It appeared undesirable, therefore, for the survey to undertake the work, the
representation of new features since the traverse survey made 30 years ago not being of
importance enough to warrant the expense.

A request having been made for Mr. Boyd's detail to exécute certain surveys for the
Chickamauga and Chattanooga National Military Park Commission, he was directed to report
to that Commission for duty under its direction.

Continuation of geodetic operations in the State of Wisconsin—~Upon taking the field Junc 16,
1890, under instructions to continue the triangulation of the State of Wisconsin, Prof. John
E. Davies, Acting Assistant, began preparations for the occupation of station Arlington with
special refercnce to the observation of the line Arlington—Obscrvatory Hill. '

It had been ascertained that to clear this line, either heavy cutting would be needed
through the woods on a high granite ridge known as Pophams Ridge, about ¢ miles south of
Arlington, or else a high signal would have to be erected on Observatory Hill. The latter
plan was decided upon, and the erection of this signal (75 feet in height), the putting up of
five new signals to replace those blown down or beyond repair at stations to be obscrved

“upon, and the addition of from 15 to 20 feet to be made to the height of the poles at two
stations, required so much time that after the completion of the work at Arlington, but one
other station, Observatory Hill, could be occupied during the season.
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In August a reconnaissance was undertaken by Prof. Davies in order to obtain a pro-
visional scheme of triangulation from Dubuque, Iowa, to La Crossc, Wis,, connecting with
the general scheme of the triangulation of the State. Seventeen points were selected for
this scheme, a sketch of which has been transmitted to the Office.

Field operations were suspended for the season September zo. In June, 1891, Prof.
Davies was instructed to complete the work at Observatory Hill, and to occupy Fitzsimmons
as a geodetic station, its geographical position having been determined by the late Assistant
C. O. Boutelle in 1887.

The work of Prof. Davies and that of other officers engaged in State Surveys was placed
in immediate charge of Assistant George A. Fairﬁeld by instructions of the Superintendent,
dated March 27, 1391,

Continuation of the primary triangulation advancing to the westward near the 39th parallel in Indiana
to a connection with that advancing to the castward in the same State, and reconnaissance for a base of veri-
Jfication—The progress of the primary triangulation party under the charge of Assistant A, T.
Mosman, engaged in advancing the transcontinental triangulation to the westward in the
State of Indiana was reported up to July 1, 1890, in the last annual volume. The primary
stations, Culbertson and Glasgow, having been occupied under his direction since the begin-
ning of ficld operations at the end of May, Mr. Mosman moved his party on July 2 to station
Correct, Ripley county, about 4 miles south of the town of Versailles.

All of the observations at this station had been completed by July 19, except those on
station Stout, the rebuilding of the signal, 136 feet high, at that point not having been finished.
The destruction of this signal by a cyclone was mentioned in the last Annual Report. Upon
its completion, July 26, it was found necessary to cut a number of trees, some of them 130 feet
high, which obstructed the line for the first 7 miles, and then, in order to avoid some
additional cutting for a distance of 5 miles through some very heavy timber, Mr. Mosman
built up some 42 feet more at Stout, making the entire height 168 feet. On top of the narrow
support thus obtained, a heliotrope was mounted, but as it was not visible from the observing
tripod at Correct, 116 feet high, night signals were resorted to, the large refraction being
depended upon to elevate the light at Stout enough to enable it to be seen from Correct.
After much delay owing to unfavorable weather, the work at Correct was finished on the
night of August 27, all of the observations required to determine the horizontal directions to
Glasgow and to Stout having been obtained. .

The party was then transferred to station Mud Lick, jeﬁerson county, 6 miles north of
the town of Madison. Observations made here between August 3o, and September 2z, com-
pleted the work at this station.

The line of junction, Green-Stout, of the transcontinental triangulation advancing to the
westward in Indiana with that advancing to the eastward having been now determined by
the parties of Assistants Mosman and Fairfield, respectively, Mr. Mosman was instructed early
in September to make a reconnaissance for a site of a base of verification in the country in
the vicinity of stations Glasgow and Correct. By September 15, he had selected a site near
the village of Holton, Ripley county,and after several trial lines had been run to find the best
way of avoiding obstructions, the base line was definitely located and staked out. Its approxi-
mate length was found to be 5 500 metres, or about 34; miles.

Before the line could be connected with the triangulation, it was necessary to build sig-
nals at each end 100 feet high. On October 23, these were completed, and the ends of the
line were marked by stone monuments. Much cutting was necessary, even after the roo
feet signals had been built, in order toopen lines to the other stations, but on November 7 they
were all clear, and before the end of the month the base had been connected with the triangu-
lation by observations for horizontal directions at stations Green, North Base, South Base
Glasgow, and Correct. -

On November 29, the base line was measured with a fifty-metre tape, and a second meastre-
ment was made December 1.

Field operations were closed for the season and the party disbanded December 4.
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Sub-assistant W. B. Fairfield was attached to the party during the whole season. He
occupied two stations, Stow and Culbertson, before Mr. Mosman took the field, and performed
all his duties with zeal, intelligence, and accuracy.

Mr. E. E. Torrey was foreman in the party and served also as recorder, assisting also in
the observations by reading one microscope. The building of the high tripod and scaffold
signals he attended to personally, and his services generally arc highly commended in the
report of his chief,

Upon reporting for duty at the office in Washington, Mr. Mosman took up the computa-
tions of his field work and prepared his records and results for deposit in the Archives.

The statistics of the season are as follows:

Reconnaissance for site of base:

Area of, in square statute miles .. oo oo oiooe i eecmeaaas 21

Lines of intervisibility determined as per sketch submitted ___._..._. 7

Number of points selected for scheme .__.._.._._.. e 5
Base Line:

Primary, length of, in metres_..__ ... ... ._ mmmer e mman—an --- 53500
Triangulation:

Area of, in square statute miles_..._....... e m e e m e —————ae 488

Signal poles erected, numberof ______ . ... ... 8

Observing tripods and scaffolds built, heights in feet. .. __..._._. 136, 100, 100
Number of days occupied in opening and verifying lines of sight. _____._ .. 29
Geographical positions determined, numberof . _._ _____________ . __ ... ... 1o

Connection of the primary triangulation near the 30t parallel advancing to the eastiward in the State
of Indiana with that advancing 1o the westward in the same State—At the beginning of the fiscal year,
as stated in the last Annual Report, the party of Assistant George A. Fairfield were pitching
camp preparatory to the occupation of Green station, about 1z miles northeast of North
Vernon, Jennings county, Ind. The line Green-Stout was the line of connection of the
two branches of the transcontinental triangulation near the 39th parallel, one of which, for
several seasons preceding, had been advanced to the eastward by Assistant Fairfield, and the
other to the westward by Assistant Mosman.

On July x1, which was as soon as the weather perrmtted observations of horizontal direc-
tions were begun at station Green, and by the 21st they had been completed on all of the sta-
tions to be observed except Stout, the high signal at this point, which had been destroyed by
a cyclone towards the end of June, being still in course of reconstruction. After its comple-
tion, July 26, much heavy cutting of timber was found necessary to clear the line between the
two stations, and the signal light at Stout was not seen until advantage was taken by Mr.
Fairfield of a superstructure 18 feet high which had been put by Mr. Mosman on top of the
136 feet signal at Stout. Mounting his light at this elevation, 154 feet, the station light at
Stout showed clearly, and the work at Green was finished August 14.

Camp was then struck and the party moved to station Stout in Jefferson county, about 15
miles in a southwardly direction from North Vernon. The lines to station Green and Correct
were cleared, but as Mr. Mosman was then occupying Correct, and observing on a light mounted
on a supesstructure at Stout, the theodolite could not be mounted at this station till he had
finished. Notice to this effect having been received by Mr. Fairfield, August 28, the instru-
ment was set up and observations begun the next day. All were completed September 2, ex-
cept those on stations Green and Correct. More trees had to be cut on the line to Green, and
it was found necessary to build a superstructure 4o feet high on the signal at Correct in order
to avoid extremely heavy cutting. This was done as soon as possible after all observations
needed had been obtained by Mr. Mosman, (who was then at his station Mud Lick), on Cor-
rect. Work at Stout was finished and the two systems of triangulation connected on Septem-
ber 13, 1800,

Mr. ]. B. Boutelle, extra observer, was attached to the party throughout the season, and
at two of the stations having very high signals made all of the observations. This, Mr. Fair-
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field had no hesitation in allowing him to do, knowing that he was a rapid and skillful
observer. Mr. R. T.. McCormick served efficiently as recorder. )
The statistics of the work for the period July v to September 20, 1890, are as follows:

Triangulation:
Area of, in statute miles. ... __ .. L.l 276
Days occupied in opening and verifying linesof sight ... .. __._____. 19
Number of stations occupied for horizontal measures ... ... _... R z
Number of geographical positions determined ... . ______ . . ___ . ... 6

After disbanding his party and making due disposition of his instruments and camp
equipment, Mr. Fairfield proceeded to his home on leave of absence. Early in November he
was appointed acting assistant in charge of the office during a month’s absence on leave of
Assistant B. A. Colonna. After the returnof Mr. Colonna to the charge of the office, Mr. Fair-
field was directed to act as executive officer to the Superintendent during a temporary absence
of Assistant Braid.

In March, 1891, he was mstructed to take charge of and direct in behalf of the Superin-
tendent the operations of the parties engaged in furnishing points for State surveys. In-this
duty he was occupied during the remainder of the fiscal year.

Preparations for the measurement of a primary base of verification at Holton, JTnd —Assistant A.
T. Mosman, having received instructions to make preparations for the measurement of a
primary base of verification at Holton, Ind., gave direction to his foreman, E. E. Torrey, to
begin the preliminary work of laying out a camping ground—the lumber needed for tent
floors, stable, ice house, and comparing house having been sawn and delivered on the ground
during the preceding winter.

Mr. Mosman reached the working ground on May 5, 1891, having been preceded about ten
days by Mr. Torrev. On the 6th, in accordance with instructions, he went to Charleston,
W. Va., where Sub-assistant W. B Fairfield met him by appointment to confer with him i in
reqard to the location of a second base line near St. Albans, West Virginia.

All preparations needful for the beginning of the measurement were pushed forward, in
expectation of the early arrival of Assistants Woodward and Tittmann with the base apparatus
from Washington, but delays of an unavoidable nature occurred in making the comparisons
at the Office, and the time between June 3 and the end of the fiscal year was therefore utilized
by setting section stones and carefully aligning them in position at distances of 1 200, 2 100,
3 000, 4 ooo, and 5 ooo meters from South Base.

In this and other preliminary work Mr. Mosman had the services of the foll(m ing-named
members of his, party who had arrived at camp in June: Prof. ]. H. Gore, Temporary Aid
John S. Siebert, and Recorders Th. Gjertsen, Frank B. Cope, and Robert Penmngton‘

Stones were also set at 3 goo and 4 goo metres from South Base to mark the ends of the
kilometre which it had been arranged should be measured with a standard bar encased in ice.
Levelings were made to determine the height of the base line above sea level, lines of level
being run in both directions between the bench mark of the transcontinental line of geodetic
leveling near Cochran and 26 miles east of Holton, to the station at North Base. This
leveling was begun June 15 by Mr. Siebert, assisted by Mr. Gjertsen, and was finished June 27.

Prof. Gore, with the aid of Messrs. Pennington, Cope, and Gjertsen, ran a line of
levels from a bench mark at Osgood left by Mr. Siebert to the Courthouse at Versailles, Ind,,
a distance of 5 miles, a bench mark being cut on the sill of the Courthouse east door, and
referred by lines of leveling to the primary triangulation stations Correct, 4 miles to the
south, and Reizin, 7 miles east.

Bench marks were left by Mr. Siebert at Milan, Delaware, Osgood, and Poston, on or near
the Ohio and Mississippi Railroad, and the height of primary triangulation station Glasgow was
determined at the same time.

Levels were run by Prof. Gore along the line of the base from north base to south
base, making each kilometre or section stone a bench mark of known elevation.
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An abstract of the account of the measurement of the base, which was begun in July, will
appear in the next Annual Report.

Reconnaissance for the location of a base line {n West Virginia and jfor ils connection with the
transcontinental triangwlation —It having become desirable to locate a site for a base line in West
Virginia of from 2 to 5 miles in length, and so situated as to be readily connected with
the transcontinental triangulation, Sub-assistant W. B. Fairfield was instructed to take the
field as soon as possible after April 1, 1891, and make the reconnaissance required, conferring
with Assistant Mosman in regard to the section of country to be examined.

Leaving Washington April 1o, Mr. Fairfield examined in succession the counties of Raleigh
and St. Nicholas to the southwest and northeast of the Kanawha River, but the irregular and
broken character of the country in both counties, the valleys being narrow and flanked by
hills on either side, afforded no location suitable for a base.

He then took up an exploration of the country to the westward of Kanawha Falls, in the
valleys and bottom lands of the Kanawha River, and soon after reaching St. Albans, a small
town in Fayette county, about 1z miles to the west of Charleston, he found a basc line sitc
of sufficient length and favorably situated for a connection with the primary triangulation.

The line starts in the town of St. Albans at a point about 6o feet north of the Chesapeake
and Ohio Railroad, and about 4oo metres (1 31z feet) west from the railroad station, and
extends to the eastward 3 725 metres (2:31 miles) to the bank of Two-and-three-quarter-mile
Creek, beyond which it is not practicable to extend it. The site is free from obstructions, and
almost level. There is one place where the land falls gradually some 15 feet in elevation,
but this presents no serious obstacle to the measurement,

Mr. Fairfield has submitted with his report a sketch showing the scheme resulting from
his reconnaissance for the connection of the base with the transcontinental triangulation,
Owing to the configuration of the country he had much difficulty in obtaining points for the
first.figure coming off the base, but he was eventually successful, and has presented a scheme
which is regarded as very satisfactory.

The work was finished June 17, and Mr. Fairfield left St. Albans the next day for Holton,
Ind., where he consulted with Assistant Mosman in regard to the base line. Soon after, he
was instructed to join the party of Assistant Perkins, engaged in advancing the primary
triangulation to the westward and to the eastward from Fort Wallace, Kansas.

Occupation of stations in continuation of the triangulation of the State of Tennessee, and jor its
connection with the triangulation of the State of Kentucky.—At the beginning of the fiscal year,
Prof. A. H. Buchanan, Acting Assistant, had been in the field since June ro, engaged in
selecting a scheme of triangulation and erecting signals for the connection of the triangulation
of the State of Tennessee with that of the State of Kentucky.

This work he finished July 31, 1890, having erected signals at stations Cross, House,
Clinch, McLean, White Rock (on the Virginia and Kentucky line), Short, and English. These
seven signals ranged in height from 40 to 50 feet, and care was taken to build them of
black locust and chestnut, the most desirable material available.

During the remainder of the season of 18go, Prof. Buchanan occupied two of his old
stations, Cockspur and Meiton, to observe upon the new points. On September 3o he
suspended field operations, and on June 2, 1891, under instructions from the Superintendent,
supplemented by detailed instructions from Assistant George A. Fairfield, in immediate charge
of State Surveys, he resumed work by occupying station Luper. The observations at this
point were completed June 20, and on June 3o the party had been moved to station Cross, and
were ready for observing.

Prof. Buchanan has submnitted a report with sketch showing the advance of his
triangulation to the close of the fiscal year. The statistics for the season of 18go and 1891,
July 1 to June 30, are as follows:

Triangulation:
Signalserected .. . .. e e e i ae e e 7
Stations occupied ... ... . ... e e me e memmmmmm e mmemnm e 3
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 18¢1.
MIDDLE DIVISION.

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

28. Minnesota. 32. Nebraska. - 36. Indian Territory.
29. North Dakota. 33. Missouri. 37. Oklahoma Territory.
3o0. South Dakota. 34. Kansas. 38. Louisiana,

31. lowa. 35. Arkansas. 39. Texas.

Progress Sketches No. 2, Nos. 4, 5, 6, and Nos. 10, 15, and 16, show the localities of field
work in the Middle Division. A list of Progress Sketches will be found at the close of this
volume.

Reconnaissance and occupation of stations in continuation of the triangulation af the State of Minne-
sota—Geodetic operations in the State of Minnesota were resumed by Prof. W. R. Hoag,
Acting Assistant, at the beginning of the fiscal year, in accordance with instructions issued
toward the end of May, 18g0.

Prof. Hoag’s chief work during the season was to finish the measurements of hori-
zontal angles at all stations previously occupied, and to close observations at the stations of
the pentagonal figure Wallace, Marcott, Prescott, Hampton, Buck Hill. Vertical measures
with micrometer for differences of heights were made at all the stations.

A reconnaissance was conducted in the northwestern part of Hennepin county to extend
the triangulation in that direction, and a station for occupation was selected at Hasson.

During the latter part of August a reconnaissance was carried to the east and north
toward Duluth, covering points in Wisconsin adjacent to Minnesota. During the latter part
of September, station Wallace was occupied, and the lines to Hampton, Marcott, and Buck
Hill were opened.

Field operations were suspended September 2o0.

Following are the statistics reported :

Triangulation :
Number of stations occupied for horizontal measures ....o...._..... 12
Number of stations occupied for vertical measures . ...__...._.__..... 12
Number of geographical positions determined. ... .. . ......_..._. 14

Early in June, 1891, Prof Hoag was instructed to resume geodetic work by carrying
a reconnaissance down the Mississippi River from the-line Hampton-Prescott, near the town
of Hastings, Minn., towards La Crosse, Wis,, having in view a connection with one of the
lines of the reconnaissance of Prof. Davies which had been carried up the river from Dubugue
to La Crosse.

In this duty he was actively engaged at the close of the fiscal-year.

The work of Prof. Hoag and that of other officers engaged in State Surveys was
placed in immediate charge of Assistant George A. Fairfield by instructions of the Superin-
tendent, dated March 27, 18g1,

Determinations of longitude at stations in Minnesota and North Dakota, Utah and Montana, by ex-
changes of telegraphic signals.—The beginning of a series of longitude operations planned to fur-
nish a northern connection from Salt Lake City and Chicago withthe Pacific coast longitudes
was referred to in the last Annual Report. On July 1, 1890, Assistant C. H. Sinclair at Salt
Lake City, Utah, and Assistant R. A. Marr at Helana, Mont.,, had everything in readiness
at their respective stations for exchanging telegraphic signals for longitude. In the first
position of the observers, exchanges were obtained on the nights of July 2, 3,6, 7, and ro; Mr.
Sinclair then proceeded to Helena and Mr. Marr to Salt Lake City, and a second set of ex-
changes was obtained July 12, 13, 15, 21, and 22, completing the line Salt Lake City-Helena.
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From Helena Mr. Marr went to Bismarck, North Dakota, and established a longitude
station in the grounds of the Court House. Longitude signals were exchanged with Helenu
on July 28 and 3o and August 1, 3, and 4. The observers then changed places and a second
set of exchanges was obtained August 6, §, 12, 13, and 16, completing the determination.

The instrumental outfit at Helena was then transferred by Mr. Marr to Minneapolis,
Minn., and signals were exchanged with Mr. Sinclair at Bismarck August zo, 21, 25, 20,
and 27. After the exchange of places by the observers, the determination of the line Bis-
marck-Minneapolis was completed by exchanges made August 28, 29, 30, and 31.

While at Helena, Mr. Sinclair determined the latitude of the station by seventy-two
observations on twenty-four pairs of stars on four nights with zenith telescope No. 6. At
Bismarck one hundred and sixteen observations were made on thirty-six pairs of stars on
five nights for the determination of latitude.

Mr. Sinclair observes that when the lengths of the lines determined for longitude are con-
sidered, 548, 681, and 471 miles respectively, the number of exchanges, thirty in two months,
is above the average,

After the completion of the season’s work the longitude parties early in September re-
turned to Washington in accordance with instructions.

Mr. Sinclair acknowledges the intelligent and satisfactory service rendered in the work
by Mr. Geo. R. Putnam, who joined the party as recorder, and whose previous experience in
observing for time, latitude, and the magnetic elements made his assistance of special value

In December Mr. Marr decided to accept an offer made to him of a professorship in the
Virginia Military Institute, Lexington, Va., and accordingly tendered his resignation as an
Assistant in the Coast and Geodetic Survey, to take effect January 1, 1891. The Secretary of
the Treasury having been duly notified, acceded to the recommendation of the Superintend-
ent that Mr. Marr’s resignation be accepted.

In taking this action the Superintendent expressed to Mr. Marr his regret at the sever-
ance of their official relations, and his gratification with the manner in which the important
professional duties entrusted to him had always been discharged.

Determinations of latitude and longitude at stations in the Statc of Missoiri—In colperation with
the Geological Survey of the State of Missouri under the direction of Prof. Arthur Winslow,
State Geologist, Assistant C. H. Sinclair was instructed, towards the end of October, 1890, to
proceed to St. Louis, and make arrangements with Prof. H. S. Pritchett, of the Wash-
ington University, for the determination of the longitude of two stations in the State by
exchanges of telegraphic signals with St. Louis. Observations were also to be made for the
latitnde of these stations, [ronton and Potosi,

T'he station at St. Louis was in the grounds of the Washington University. Observations
for personal equation between Prof. Pritchett and Mr. Sinclair were made November 3,
4,and 5. On November 6, Mr. George R. Putnam, who had been directed to aid Mr. Sinclair,
went to Ironton, Iron county, Mo., and selected a site for an astronomical station about 100
metres southeast of the depot of the St. Louis, Iron Mountain and Southern Railroad. Pilot
Knob Summit is about £ of a mile north and a little to the east of-the station. Two stones
were set to mark the ends of a méridian line, and the station was referred to the summit of
Pilot Knob, to the eupola of the Public School, and to the tower of the Presbyterian church,

The work was delayed at the outset by rain and cloudy weather, but on November 12,13,
and 18, longitude signals were successfully exchanged with Prof. Pritchett at St. Louis. Mr.
Putnam determined the latitude of the station by one hundred and three observations on
thirty-one pairs of stars.

On November 1g the instruments were transferred to Potosi, Washington county, Mo.,
where a site for the station was selected in the grounds of the Court House. Stones were set
to mark the ends of a meridian line, and the position of the station was referred to the cupola
of the Public School and to the Court House cupola.

Exchanges of longitude signals were obtained with St. Louis on November 20, 23, and 24.



58 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude was.determined by Mr. Putnam, who made sixty-six observations on twenty-four
pairs of stars.

The observers then returned to St. Louis, and obtained two nights determinations of per-
sonal equation with Prof. Pritchett November 27 and 28.

Mr. Sinclair then went to Jacksonville, Tex., as stated under the preceding heading, while
Mr. Putnam proceeded under instructions to the Office, where he was assigned to duty in the
gravity party under charge of Assistant E. D. Preston.

Transcontinental line of geodetic leveling extended to the westward in Missouri from Jefferson Ctly to
Kansas City—Upon being relieved early in April, 1891, from office duty, and instructed to pre-
pare for field work, Assistant Isaac Winston proceeded to Jefferson City, Mo, and re-organized
his party for extending to the westward from a station near that city the transcontinental
line of geodetic leveling. )

Mr. F. A. Young, aid, reported for duty April 20, and field work was begun the next day,
and continued to the end of the fiscal year, at which date the lines of leveling of precision had
been carried to Dresden, Pettis county, a town 10 kilometres (62 miles) west of Sedalia, Mo,
and 125 kilometres (777 miles) from the starting point.

In this distance fourteen permanent bench marks were established.

The linc follows the Missouri Pacific Railway, and the work was executed according to
the system used for several years past in the standard leveling of the Survey, the forward line
(west) having been run by Mr. Winston with one instrument, and the backward line (east) by
Mr. F. A. Young, aid, with another.

During the progress of the line westward, advantage was taken of the proximity of several
of the stations of the transcontinental triangulation to connect them with the line of levels,
and elevations were thus determined for the points Medlock, Christian, Cole, Heard, and
Hubbard. '

At the close of the fiscal year the party was actively engaged in prosecuting field opera-
tions. Mr. Winston makes special acknowledgement of the valuable service rendered by Mr.
Young.

Occupation of stations continued and reconnaissance extended for carrying to the westward in Kansas
the transcontinental triangulation near the 39th parallel—Assistant F. D. Granger,in charge of
the party for extending to the westward in Kansas the primary triangulation near the 39th
parallel, was engaged at the beginning of the fiscal year in the occupation of the station
Vine Creek, Ottawa county. Observations of horizontal and vertical measures were completed
at this station July 22, six primary, five secondary, and eleven tertiary objects having been
observed. The party was then transferred to Iron Mound, a station in Saline county, about
7 miles southeast of Salina, the county seat. At this point five primary, one secondary, and
seventeen tertiary objects were observed. Upon completing work here August 13, prepar-
ations were made to take up the reconnaissance for the selection of stations to the westward.
Beginning August 21, this work was pushed ahead unremittingly till the close of the season,
November 12, at which date connection had been made with the most eastern points of the
scheme brought into Kansas from Colorado by Assistant F. W. Perkins in 1882.

The general character of the scheme is one of quadrilaterals. Mr. Granger’s object was
to provide a plan of triangulation requiring as few observing tripods and scaffolds as possible,
and to avoid the necessity for very high tripods, since these would be totally unprotected from
the prevailing strong winds, and would be greatly in danger of destruction. The scheme
submitted, calls for only six signals over 25 feet in height. The sketch accompanying the
report shows by figures in red the height of signal needed at each station, and by figures in
- black the height of each point above sea level. From these it appears that the land rises rap-
idly toward the west from Thompson station, 1 605 feet to station Schmidt, 2 568 feet, a distance
of upwards of 120 miles.

From any two of the connecting points shown in the sketeh it will be possible to start a
triangulation either to the north or to the south. Observations for differences of heights were
made with a gradienter. The selection of points for connecting the triangulation with- the
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astronomical station at Ellsworth had to be postponed for want of time. Mr. Granger made
a cursory examination of the country during the course of his reconnaissance in order to note
localities that would be suitable for a base line, and reports that lines of from 3 to 12 kilo-
metres in length can be obtained either in the broad valley of the Saline River, west of Salina,
or on the high prairie in the vicinity of Russell, or on the high land ‘- the neighborhood of
Ransom, near Schmidt station.

Mr. M. A. Coles served efficiently as recorder in the party.

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

Reconnaissance:
Area of, in square statute miles ... . ... .. ... .. 2 574
Lines of intervisibility determined as per sketch submitted ... _____. 7
Number of points selected for scheme .___ __ . . . . . __________. 18
Triangulation:
Area of, in square statute miles__ .. .. oL .icaaa.... 408
Stations occupied for horizontalmeasures. ... .. ________._.._. 2
Stations occupied for vertical measures. ... ..o .o . .o ... 2
Number of geographical positions determined..__ .. ... _ .. ... ... 3
Number of elevations determined trigonometrically ... ______________ 3

In the spring of 1891 Mr. Granger was instructed to organize his party for the occupation
of the stations selected during his reconnaissance.

Leaving Washington May 19, he arrived at Junction City, Kans., on the 23d, and having
re-organized his party, began the erection of signals preparatory to observations of horizontal
directions. By the close of the fiscal year four signals had been built, two of which were
observing tripods, and a fifth signal, also an observing tripod, and 57 feet high, was well
underway at station Heath. At this station on June 24, the party went into camp, and began
observations soon after June 3o.

Progress subsequent to that date will be stated in the next Annual Report.

Lxtension of the transcontinental triangulation near the 39th parallel to the westward and castward
[from Fort Wallace, Kans—In May, 1891, Assistant F. Walley Perkins was instructed to proceed
to Western Kansas and organize a party for the extension to the westward and castward of
the primary triangulation near the 39th parallel from the vicinity of Fort Wallace at the head
waters of the Smoky Hill River.

The building of signals was begun May 7, the points of the reconnaissance of 1881, having
been, for the most part, readily recovered. All arrangements for the work were completed
by the end of the fiscal year, and some observations had been made at station Wallace Bluffs.
An abstract of progress with statistics will be given in the next Annual Report.

Duty assigned to Mr. Perkins in Alabama and Louisiana earlier in the fiscal year is
referred to under a preceding and a subsequent heading in this report.

Hydrographic surveys on the coast of Lowisiana between Barataria Bay and Last Island —After
finishing the hydrographic resurvey of Aransas Pass Texas, a report of which appears under
a following heading, Lieut. Edward W. Hughes, U. S. N, Assistant Coast and Geodetic Survey,
commanding the steamer Backe, proceeded under instructions to the coast of Louisiana,
and took up the hydrography of a part of the coast about 45 miles in length, extending
from the middle of Grand Isle to the eastern end of Isle Derniere From the coast line the
soundings were carried off-shore to the outer ro-fathom curve.

In addition to this, hydrographic surveys were made of Lake Pelto, and of Terre Bonne,
Timbalier, and Caminada Bays and their entrances. The weather being exceptionally
favorable, the hydrography, begun March 13, 1891, was prosecuted with but few interruptions
until April 24, when it was completed.

The results of this survey are shown on four projections, three for the inshore or boat
work on a scale of 1-20 ooo, and one for the off-shore or steamer work on ascaleof 1-8o ooo.

Lieut. Hughes remarks that the shores of Terre Bonne Bay are entirely uninhabited, and
those of Timbalier Bay are nearly so. On West Timbalier Island about half a dozen small
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houses, and about as many scattered along the eastern and western shores of the Bay were
the only signs of human habitation encountered until after passing the mouth of Bayou La
Fourche, when the country becomes thinly settled.

The waters of Terre Bonne and Timbalier Bays are deserted except by a few luggers.
Beds of oysters (uncultivated) are found in Lake Pelto and in Terre Bonne and Timbalier
Bays; they are of excellent flavor, but the beds have been nearly exhausted in recent years
to supply the demands of a migratory canning establishment, for some time at Morgan City,
but since removed to Mobile, Ala.

Lieut. Hughes gives, in his report, full details respecting the tidal observations, which
were begun March 13, and continued without interruption (from 6 a. m. till 6 p. m.} to the
close of the season. The tide-gauge was established at Timbalier Light-house. For nearly
one-half of the time occupied in the survey there was an extraordinary persistence of south-
easterly winds, producing unusually high tides on the coast and in the bays; hence the plane
of reference obtained for the soundings was probably somewhat above the normal.

In the passes and entrances of the bays the tidal currents are of considerable strength
and usually set fairly in or out as the tide flows or ebbs, and in a direction generally normal
to the coast line. .

The officers attached to the ABache were Lieut. W. L. Burdick, U. 5. N,, Ensigns W. W.
Buchanan, J. F. Luby, Ford H. Brown, and W. B. Hoggatt, U. S. N.

Following are the statistics of work on the coast of Louisiana:

Hydrography:
Area sounded, in square geographical miles . _______.___.__...._. 983
Number of miles (geographical) run while sounding. . _.___...__ 1571
Number of angles measured .._.__ .. e e 8 379
Number of soundings ... ... e ocias 55 422
Number of specimens of bottom preserved ____._________ ... ... 50

On May 1, 1891, the Backe left New Orleans for New York, and upon her arrival, May 11,
at the last named port, Lieut. Hughes proceeded at once to refit her for a scason’s work on
Nantucket Shoals, in continuation of the important resurvey which had been placed in his
charge in the summer of 18go. An abstract of his report of this work during 1890 has been
given under a preceding heading.

Reconnaissance for the connection of ithe triangulation of the Mississippi River in the vicinity of
Donaldsonville with that of the Gulf of Mexico by way of the Atchafalaya River—In January and
February, 1891, Assistant F. W, Perkins made a careful reconnaisance of the country between
Morgan City at the head of the Atchafalaya River and Napoleonville on Bayou La Fourche,
about 12 miles south of Donaldsonville on the Mississippi River, with a view to deter-
mine the practicability of laying out a scheme of triangulation which would furnish a satis-
factory check upon that of the Gulf by connecting it with the triangulation of the Mississippi.

He found that the greater part of the region examined was a swamp or floating marsh,
heavily wooded with cypress, gum, ash, oak, etc., the trees being generally from 85 to 100 feet
in height, reaching occasionally 110 or 120 feet, and so much enlarged at the base that trunks
18 inches in diameter were often from 4 to 5 feet in diameter at chopping height. Water
stands on most of this area at depths of from a few inches to 2 or more feet.

As the ground offered no sufficient support for large signals of the usual type, and since
the opening of lines through such heavy timber would entail a very large expenditure, Mr.
Perkins reported the facts to the Office, suggesting at the same time a series of expedients by
which stations could be occupied and a connection finally effected between the two systems
of triangulation. The Superintendent, upon a review of the subject, decided that it would
not be advisable to enter upon the work for the present, and accordingly Mr. Perkins was
instructed to disband his party and return to Washington.

In April he was directed to make preparation for taking up the primary triangulation
near the 39th parallel westward and eastward from the vicinity of Fort Wallace, Kans.
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Observations of the magnelic clements, absolute and differential, continued at the automatic registry
station, San Antonio, Tex —Reference was made in the last Annual Report to the establishment of
a self-registering magnetic station at San Antonio, Tex,, during 1889-1890; to the beginning
of a photographic record of changes in magnetic force on March 17, 1890, under direction of
Assistant Andrew Braid, and to the transfer of the direction of the work on May 23 to Assistant
R. E. Halter, aided by Mr. L. G. Schultz.

Mr. Halter has submitted his report for the fiscal 'year 18g1. On July 1, 1890, only the
unifilar and bifilar magnetographs were in position and recording, the vertical force magnet
having been taken by Mr. Braid to Washington to have remedied certain defects found in its
original construction. Upon its return to San Antonio, July 24, Mr. Halter placed it in posi-
tion, determined its scale value by oscillations and deflections, and by August 1 had it adjusted
to begin its continuous record. From that date the record of all three magnetographs was
continuous throughout the year, except that on September 17 there was a loss of six hours
occasioned by the breaking of the clamp of the unifilar cylinder after the clock had been
started, thus stopping the driving clock. v

Time was determined by observations made on or near the first of each month, and on the
14th, 15th, and 16th of every month absolute determinations of the magnetic declination, dip,
and intensity were obtained. The scale values of the bifilar and vertical force magnets were
determined by observations on seven different days.

Early in October an electrical street railway was put into operation about ! of a
mile south from the observatory, and its influence was very materially felt on the magnets
and shown on the records. It is quite apparent, since the effect of this railway upon the
automatic record has been investigated, that another site will have to be selected for the
observatory, one that will be entirely free from the possibility of such a disturbing force.

Mr. Halter acknowledges the very efficient service rendered by Mr. Schultz, who did the
greater part of the work under his supervision.

The statistics for the year are as follows:

Number of observations for time____ .. ___. .. ... _.._.___..._. 288
Number of observations for temperature ______ . _ ... ..ceeooeo.__. 4 959
Number of scale readings (eye) . ... .. il iioi.... 2136
Number of hourly scale readings from traces (unifilar) . . .. _..__._.____ 8 754
Number of hourly scale readings from traces (bifilary ... ._______________ 8754
Number of hourly scale readings from traces (vertical force). .. _____.__. 8 034
Number of observations for absolute declination ____ ... ... .._........ 1225
Number of observations for absolute intensity ____ .. ________.___...__.. 1152
Number of observations for absolute dip ... . ... .. .. ... ... 3 586
Number of observations for scale values ___ ... .. . . .. .. ._..... 1344

Hydrographtc resurvey of Aransas Pass, entrance to Aransas Bay, Texas—A resurvey of the
entrance to Aransas Bay, Texas, having become desirable by reason of shore line and hydro-
graphic changes on the bar and in Aransas Pass since the survey of 1875, Lieut. E. M. Hughes,
U. 8. N., Assistant, Coast and Geodetic Survey, commanding the steamer Backe, was instructed
to proceed to the coast of Texas and make a detailed survey which should develop the channel
into Aransas Bay and indicate the changes that had taken place since the last survey.

The Backe arrived off Aransas Pass early in the morning of February 22, 1891, but on that
day and the next so heavy a sca was breaking over the bar as to make its passage impracticable
by the steamer’s boats. - Lieut. Hughes thereupon signaled the life-saving station, and by
means of the surfboat which came off in response to his request hc landed an officer with a
small party to establish a tide gauge and set up signal poles. Tidal observations were begun
on the evening of the 23d, and on the 24th, the surf having sufficiently subsided, the whalc-
boat landed with a sounding party and camp outfit, followed next day by a similar party.
Both crews remained on shore till the completion of the hydrographic work on March 2.

None of the points of the former survey being extant, with the exception of Aransas
Lighthouse, Lieut. Hughes availed himself of a tracing of the U, 8. Engineer’s survey of 1887,
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scale 1-5 ooo, which was forwarded to him from the office with the projection indicating the
limits of his work. This tracing exhibited a number of points determined by triangulation
from a carefully measured base. Most of these points were found without difficulty. Codr-
dinates for plotting them were kindly furnished to Lieut. Hughes by Maj. C. J. Allen, U. 5.
Civil Engineer.

The tide gauge was placed at the end of the boat wharf at Ropesville, on Mustang Island,
just inside Aransas Pass, and one mile distant from the bar, Tides were observed here con-
tinuously day and night till the close of field work, the mean range found from twelve high
and twelve low waters being o.61 of a foot.

On the bar a depth of but ;1{ feet was found at mean low water. Owing to the general
trend of the coast in this locality, the northers almost invariably haul to the northeast and to
the eastward and raise as dangerous a sea on the bar as do the winds from the southward.
Licut. Hughes was informed by the master of the Light-house supply stcamer Armeria that
Aransas Bar is the only one on the coast from Eastport to the Rio Grande where he does not
attempt to use his large steam launch, and the Assistant U. S. Engineer stated that during their
survey of Aransas Pass a month had sometimes passed during which the seas were so contin-
uously heavy that they could not do a day’s hydrographic work on the bar.

No directions can be given for crossing the bar on account of the absence of notable
landmarks. There is but one pilot for Aransas Pass. He maintains two range beacons, and
shifts them with the change of channel, but these are of no value to strangers, not being suf-
ficiently distinctive. A few small coasters, regular traders, of from 5o to 8o tons are at present
the only vessels entering the Pass, and they have the stage of water on the bar indicated to
them by a pre-arranged signal from shore.

Marked changes in the shore lines of the Pass were noted upon comparison with the shore
lines of the survey of 1875. These changes have been indicated on the progress sheet which
has been sent to the office by Lieut. Hughes with his records.

The officers attached to the Backe were Lieut. W, L. Burdick, U. S. N.; Ensigns W. W.

Juchanan, J. F. Luby, Ford H. Brown, and W, B. Hoggatt, U. S. N.

Following are the statistics of the work:

Hydrography:
Area surveyed, in square geographical miles .. ... ... ... _...._. 0
Miles (geographical) run in sounding. ... .. . ... ... 14
Number of angles measured ._.. .. ... .o oL 1566
Number of soundings .. oo oo o i el 10 526

Upon the completion of the resurvey of Aransas Pass, Lieut. Hughes proceeded in the
Backhe to exceute hydrographic survevs in the vicinity of Terre Bonne Bay, Coast of Louisiana.

Reconnaissance for a triangulation of the boundary line between the United States and Mexico along
the Rio Grande from El Paso, Texas, to the southward and southeastward.—Instruetions bearing date
of November 18, 18yo, issued to Assistant Stehman Forney, directed him to proceed to El
Paso, Texas, for the purpose of making a reconnaissance for a primary triangulation to extend
southward and castward along the Mexican Boundary, and ultimately to extend to the mouth
of the Rio Grande, the points being selected with a view to this extension and also to the
subsequent execution of a secondary or tertiary scheme of triangles for topographical pur-
puses.  He was directed also to provide for the connection of his scheme with the Boundary
Monument at Fort Bliss and with the base lines measured near Sierra Blanca by the U. S.
Greological Survey and by the Texas Geological Survey, respectively.

Mr. Forney left Washington, in pursuance of these instructions, on December 3, and pro-
cceded to El Paso, stopping two days on the way at Houston, Texas, to confer with Prof. W.
H. Streeruwitz, of the Texas Geological Survey, respecting the facilities for water and trans-
portation in the western part of the State.

Upon his arrival at Bl Paso, December 10, he visited E1 Paso Peak, Mexico, and the
Boundary Monument on the Mexican side of the Rio Grande, near Fort Bliss ; also Franklin
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and Orange Peaks, northeast of El Paso. Mr. Forney had been advisced that as far as practic-
able it would be well for him to locate his stations on the American side of the Rio Grande,
but letters were furnished to him from the Department of State which facilitated his negotia-
tions with the Mexican authorities when it should become necessary for him to occupy
Mexican territory. He left El Paso with his party on December 27, and proceeded to Cerro
Altoin the Hucco Mountains, camping at the Hueco Tanks. This remarkable and interesting
formation he describes as an immense pile of rocks, 325 feet high, standing alone on the
prairie, and resembling the crater of an extinct volcano, with hundreds of natural tanks, many
of them filled with rain water, and containing from so gallons to 10 coo gallons each. From
these tanks it is 25 miles to the nearest water, except a small tank near the summit of Cerro
Alto, 5 miles to the northeast.

The full report of his reconnaissance from El Paso to the Capote Mountains, 170 miles to
the south and east, which Mr. Forney has submitted, accompanied by a sketch, gives detailed
imformation regarding the localities selected for stations of the proposed triangulation,
stating in each case the facilities for obtaining water and forage, the distances to which
provisions and camp equipage will have to be packed, etc. The highest mountains visited
were Navajo Peak, Mexico, 6 675 feet in elevation ; Cerro Alto, Tex,, 7 150 feet; Organ Peak,
Tex., 6 300 feet ; Franklin Peak, Tex,, 5 500 feet; Sierra Blanco Peak, Tex., 7 400 feet; Boracho
Peak, Mexico, 6 8oo feet ; Livermore Peak, 8 300 feet, the highest peak in the Eagle Mountains,
Texas, a point from which all of the stations but four in the scheme are visible; Bosque
Bonito, Mexico, 6 500 feet, and Van Horn Peak, 6 o0 feet in the Van Horn Mountains, Tex.

The scheme of triangulation, as developed, covers an area of 4 440 square statute miles,
and to complete the triangulation to the end of the reconnaissance will involve the occupa-
tion of twenty-five stations, five on the Mexican and eighteen on the American side of the
Rio Grande.

A good connection of the scheme was developed with the base lines measured by the
United States and the Texas Geological Surveys, respectively; either or both lines can be con-
nected with the primary work. A ro-mile base over an almost level country can be measured
if required anywhere on the plateau between El Paso, Tex., and the Quitman Mountains.
Both ends of the line defining the 105th méridian, and measured by Prof. R. 5. Woodward,
can be connected with the scheme.

Mr. Forney states that his letters from the Mexican Legation at Washington ensurcd
himself and party a kindly reception®and courteous treatment from the Mexican authorities.
He expresses his indebtedness to Prof. W. H. Von Streeruwitz, of the Texas Geological
Survey, for valuable information relating to the country, and for allowing Mr. Ralf Von
Wyszecki, of that Survey, to accompany him as foreman. Mr. Von Wyszecki was well
acquainted with the location of all the water tanks and holes on the American side of the Rio
Grande, and the party thereby saved much time that would have been spent in hunting for
water. Mr. Forney has appended to his report a special report on the general geological
features of the country, prepared at his request by Mr. Von Wyszecki.

Mr. W. R. Martin, Division Superintendent, El Paso Division, Southern Pacific Railroad.
gave to his agents, conductors, and other employés, directions to render any assistance in
their power to the reconnaissance party.

Duty assigned to Mr. Forney on the coast of Maine and of Florida during the fiscal year is
referred to under separate headings in this volume,
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WESTERN DIVISION.

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC,

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

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

42. Washington. 46. Nevada. s5o. Territory of New Mexico.
43. Idaho. 47. Territory of Utah.

Progress Sketches No. 2, Nos. 4, 5, 6, Nos. 10 to 13 inclusive, and Nos. 17 to 20 inclusive,
show the localities of field work in the Western Division. A list of Progress Sketches will be
found at the close of this volume.

Establishment of a trial course off the Pacific coast for the speed trials of the new naval cruiser, San
Francisco—The detail of Lieut. D. Delehanty, U. S. N, Assistant Coast and Geodetic Sur\ ey,
commanding the steamer Hassler, for the work of laymg off a measured trial course not less
than 40 miles in length off the coast of California for the speed trials of the new naval
cruiser .Saz Francisco is referred to more fully under the heading of “Special Operations.”

Work of this character exemplifies the incidental value to the Government of the exis-
tence of a carefully executed network of triangulation along the coast. An officer entrusted
with fixing exactly the length of a trial course for naval purposes has at his command a
number of shore stations, some of them conspicuously marked, and all well determined in
geographical position, and from these can select such points as will enable him to define with
all needful accuracy the limits required.

Lieut. Delehanty reported the completion of his special survey July 31, 1890, and then
took up the recovery and permanent marking of a number of triangulation stations in the
vicinity of Santa Barbara. After that he was assigned to the charge of hydrographic surveys
in the vicinity of Cape San Martin. :

Completion of the ﬁydfogrdj)/zy of the coast of California in the vicinily of Piedras Blancas and Point
Sur Lights. Determination of the position of Von Helm Rock in the vicinity of San Simeon.—Under
date of May 29, 1891, Lieut, D, Delehanty, U, S. N, Assistant Coast and Geodetic Survey,
commanding the Steamer Hass/er, has reported the completion of the hydrography of the
coast of California in the vicinity of Piedras Blancas and Point Sur Light-houses to the south
and north of Cape San Martin

The results of the survey are shown upon three hydrographic sheets, scale 1-20 coo, and
include the hydrography of that part of the coast extending from Ragged Point station near
Arroyo San Carpofero to Cooper’s Point, south of Point Sur.

Lieut. Delehanty reports also the success of the search for Von Helm Rock, a serious
danger to navigation in the vicinity of San Simeon, the exact location of which had not been
previously determined. This rock is chimney shaped, the area of its top being 15 by j4o feet,
and it has slightly less than 15 feet of water over it at low tide, with from 18 to zo fathoms all
around it. . It is in the track of coasting steamers bound to San Simeon from the southward,
and Lieut. Delehanty recommends that it be buoyed without delay. A copy of his report,
with the following bearings which locate the rock has been sent to the Light-House Board.

H. Ex. 43b
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Von Helm Rock bears from Piedras Blancas Light-house S. 63° 4¢' E. (mag.) distant
11°38 miles,

Von Helm Rock bears from San Simeon Wharf S. 47° 447-E. (mag.) distant 7'z miles.

Von Helm Rock bears from Estero Point N. 64° 12/ W. (mag.) distant 7'15 miles.

Von Helm Rock bears from Cambria Rock S. 30° oo’ E. (mag.) distant 1°95 miles.

Von Helm Rock bears from White Rock N. 8¢g° o5’ W. (mag.) distant r-225 miles.

For the coast hydrography executed during the season the statistics are:

Number of miles run in sounding - . ot i i acaace s 305

Number of angles measured - ... . _.._.__ e e e 4158

Number of soundings .. . o e e s 4543
For the work of developing Von Helm Rock, the statistics are :

Number of miles run in sounding .. ... . o io...l... I'75

Number of angles measured - ... .. .. 84

Number of soundings. . .. .. o e e e 117

The following-named naval officers were attached to the party on the Hassler: Lieut.
Charles A. Gove, U. 8. N.; Ensigns J. B. Blish, H. B. Wilson, W. L. Dodd and S. R. Hurlbut,

U.S. N.

Triangulation and lopography on the coast of California between Cape San Martin and Point Sur.—-
At the beginning of the fiscal year the party in charge of Assistant A. F. Rodgers had been in
the field on the coast of California, between Cape San Martin and Point Sur, since April 17,
1890, engaged in making a connection of the coast triangulation south of Monterey with the
main series. - .

Eleven stations had been occupied up to June 21; the party was then transferred to Jolon,
Monterey county, and Sub-assistant Nelson, who had been serving part of the time with As-
sistant Rodgers and part of the time on detached duty, was directed to rebuild signals at the
following-named stations of the coast triangulation: Silon Peak, San Martin, Alder Top, Lopez,
and Lopez Point; the signals at the three points first named being needed to connect with the
primary line Santa Lucia—Rocky Butte.

This work having been completed on June 10, preparations were at once begun for the
occupation of stations, and by July 18, the party had camped on Santa Lucia Mountain, 6 coo
feet in height, and had commenced observations. Between the 18th and 23d the main station
and Santa Lucia West were both occupied, and camp was then moved to Cone Peak, 5 ooo feet
in elevation. Observations at this station having been finished on July 31, the following-
named points were then occupied in succession: Lopez, 8co feet high; Lopez Point, 100 feet;
Boronda, 1 300 feet; Gamboa, 1 600 feet; Rock Slide, 3 700 feet; and Dolon, 1 6co feet; the last
observations at Dolon having been made August 16.

To clgse the scheme of triangulation from Cape San Martin to Point Sur there remained
now the occupation of Rocky Butte, and to this duty Mr. Rodgers gave his personal attention,
directing Mr. Nelson to remain at Jolon to bring up to date the computations of field work,
and tabulate the geographical positions which would before long be required for the plane
table projections.

Observations at Rocky Butte were finished August zg; Mr. Rodgers then went to San
Francisco on official business, returning September 16 to Jolon, where he was engaged during
the rest of the month in projecting topographical sheets and other duty preparatory to begm-
ning the plane table survey.

The field computations had been brought up by Mr. Nelson fo cover the limits of two
topographical sheets, including the shore line from Mansfield Cone station to Lopez Point
station, and in accordance with instructions Mr. Rodgers organized a double party, assigning
the southern sheet to Mr. Nelson, and taking the northern one himself. The limits of the
lower sheet had been partially surveyed during a preceding season by Assistant Rockwell
under the general direction of Mr. Rodgers.
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The topographical work begun in October was continued without interruption until De-
cember 8, when the two plane table sheets then in hand were finished. During October Lieunt.
D. Delehanty, U. 8. N., Assistant coast and Geodetic Survey, who was conducting a hydro-
graphic survey of that part of the coast, requested and received a tracing of the shore line
from Mansfield Cove to Lopez Point, with descriptions of the stations of the triangulation.

Mr. Rodgers observes that the crest line included within the area covered by his topo-
graphical sheets is from 3 to 4 miles distant from the ocean, and between 3000 and 5 ooo
feet in height, and that to dilate upon the rough character of the topography would tax the
descriptive powers of those who had seen it, and the belief of those who had not.

Upon closing field operations, December 13, for the season, Mr. Rodgers and Mr. Nelson
left for San Francisco, and began the preparation of the records and results of their work for
the Archives. During the winter and part of the spring, duplicates of the records and the
first computations were forwarded to Washington; in these were included lists of fifty-nine
new geographical positions.

The importance of resuming field work at the earliest possible time in the spring of 1891
was kept in view by Mr. Rodgers, but he did not find it practicable to begin till early in May.
He then established himself in camp at Posts, 38 miles south of Monterey; Mr. Nelson, who
had preceded him a few days, having fixed his camp at Gamboa, 25 miles distant, on the 28th
of April.

Topographic work with a double party was resumed as soon as the prevailing fogs would
permit, and steadily prosecuted until June 30, Mr. Rodgers taking up a shore line survey on
one of the new sheets from Partington station to Pfeiffer Point, and Mr. Nelson having as-
signed to him the shore line on the other sheet extending from Lopez Point to Dolon station.

The progress of this survey after July 1 will be adverted to in the next Annual Report.

Mr. Rodgers expresses his appreciation of the efficient service rendered by Mr. Nelson
during the season.

For the fiscal year the statistics are as follows:

Triangulation: _
Area, in square statute miles. . ... .l cioiiiia..i_... 55O
Number of stations occupied for horizontal measures. ... ... .._. 10
Number of geographical positions determined . _.__ .. __ . __..._____ 59
Topography:
Area surveyed, in square statutemiles . ... ... ... . .. 534
Length of general coast, in statute miles. ... ... ... . ... 187
Length of shore line of creeks and streams, in statute miles __.._..__. 28
Length of roads and trails, in statutemiles ........_...._..._...._... 3075

Determinations of gravily with new and improved apparatus af stations in California and IWashtngton,
and at @ station in British Columbia.—A set of the newand improved pendulum apparatus, already
referred to under the heading of “ Special Scientific Work " as having been made at the office
under the direction of the Superintendent, was taken by him to the Pacific coast in April, 1891,
for the purpose of obtaining differential determinations of gravity at such points as he should
select during his tour of inspection upon that coast.

This set marked A, and containing three half-second pendulums made of aluminum
bronze, was first used on the Pacific coast at San Francisco. The pendulums were swung about
the middle of April at the Lafayette Park Observatory of the Coast and Geodetic Survey,
where the Kater pendulums had been swung by Assistant Edwin Smith in 1883, and the Pcirce
pendulums by Assistant E. D, Preston in 1883 and 1887.

At San Francisco, the Superintendent had the aid of Sub-assistant Fremont Morse, who
was directed to report to him for duty in the gravity observations, and who accompanied him
throughout the work. ‘ ' ‘

Towards the end of April the Superintendent and Mr. Morse went on board the steamer
Patterson, Lieut. Commander H. B. Mansfield, U. S. N, Assistant Coast and Geodetic Survey, at
Port Townsend, Washington, and on the 23d of that month left for Port Simpson, B. C, where
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the Patterson arrived a few days later and took in tow the steam launch Cosmos, which had been
laid up there during the winter. At Port Simpson a pendulum station was established in the
yard of the Hudson Bay Company’s buildings, and a series of swings of the three pendulums
obtained.

The Superintendent then proceeded in the Patterson to Alaska, and occupied a number of
stations in that territory, reference to which is made under the heading * Division of Alaska.”

Upon returning to the State of Washington in June, the Superintendent occupied a grav-
ity station at Scattle. For the use of the basement of the High School building as a location
for the station, and for facilities afforded in the work, he expresses his indebtedness to Mr.
Frank Barnard, Superintendent of Public Schools. The Western Union Telegraph Company,
with the liberality that has always characterized its dealings with the Coast and Geodetic
Survey, furnished time signals from the Mare Island Navy Yard at San Francisco. Assistant
Pratt joined the party at Seattle, and aided in many ways in expediting the work, especially
in respect to local arrangements.

Early in July the apparatus was carried to the Lick Observatory, on Mount Hamilton,
California, and a series of swings were made there at the station which had been occupied in
1887, by Mr. Preston, with the Peirce pendulums. At Mount Hamilton, the hospitalities of the
Director of the Lick Observatory, Prof. E. 8. Holden, were extended to the party, and
everything that could be asked was done, precisely as in all former occupations of this im-
portant point by parties of the Survey. The necessary time observations were undertaken
by the Observatory and carried out with great carc and exactness; indeed the Survey is under
obligations for assistance to the entire corps of astronomers resident upon the mountain.

At all of the stations occupied upon the Pacific coast, the Superintendent was assisted by
Mr. Morse, and he desires to express his appreciation of the very conscientious and highly
satisfactory manner in which the duties assigned to that officer were discharged.

Although the operations at the Lick Observatory, and those about to be mentioned, do
not all belong to the fiscal year representcd in this report, yet some mention of them is neces-
sary to a complete statement of the nature of the gravity campaign, the.determinations being
those of relative gravity, and it being essential therefore that they should be referred to the
two base stations, the Smithsonian Institution, Washington, D. C., and the Stevens Institute,
at Hoboken, New Jersey.

Upon returning from the Pacific coast, the pendulums were first swung at the Smithsonian
Institution, the Superintendent having the aid of Assistant Smith, and of Mr. E. G. Fischer,
Chief Instrument Maker to the Survey. At Hoboken, also, Mr. Smith aided in the work. At
both of these base stations, during the progress of the pendulum swings in October and in
November, 1891, time signals were received from the Naval Observatory, for which Dr. Men-
denhall expresses his thanks to Capt. F. V. McNair, U. S. N, Superintendent of the U. S.
Naval Observatory, to Prof. S. J. Brown, U. S. N, in special charge of the Time Service,
and to the Western Union Telegraph Company for the care with which the signals were trans-
mitted.

A full report of the gravitation work here briefly referred to will be found in Appendix
No. 15, Part I1, of this Annual Report.

Primary triangulation and general charge of the operations of civilian parties upon lthe Pacific coast.
Observations for imvestigating the variations of latitude. Moon culminations at the astronomical siation,
Lafayette Park, San Francisco, in connection with those observed by the Alaska Boundary parties, etc.—In
virtue of the assignment of Assistant George Davidson to the general charge of the operations
of the civilian parties upon the Pacific coast, which has been in force for several years past,
he continued to submit to the Superintendent plans for the prosecution of the work of those
parties in the States of California and Washington and in the Territory of Alaska; he conferred
with the Assistants and Sub-assistants, examined all estimates and referred them to the Super-
intendent, and received and transmitted all official correspondence between the Superintendént
and the officers of the Survey on duty on the Pacific coast. ' ' .
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Special reference to Mr. Davidson's charge of the Sub-office at San Francisco is made
under a heading near the close of this part of the volume. In October, 1890, upon the return
of Mr, Mark B. Kerr, of the U. S. Geological Survey, from the attempt to ascend Mount St.
Elias, he was given the use of a drawing table in the Sub-office for preparing a map of his
explorations. A photograph of this map was transmitted to the Superintendent. Assistance
was rendered also through Mr. Geo. F. Davidson to Mr. E. J. Glave, who had returned from
Alaska after descending ome of the branches of the Alsegh River. Under Mr. Davidson’s
supervision several hundred of his photographic films were developed. .

Occupation of the primary triangulation station, Mount Conness.—Reference was made in the last
Annual Report to the beginning of preparations in June, 189o, for the occupation of Mount
Conness, a lofty peak of the Sierra Nevada, by the main triangulation party of Assistant David-
son.

At the beginning of the fiscal year, Assistants J. J. Gilbert and Isaac Winston and Sub-
assistant Frement Morse, who had been detailed for duty in the party, were actively at work
upon the approaches to the mountain, the summit of which is about 12 500 feet above the
sea. The force of laborers, heliotropers, and wagoners was divided into three camps with
Mr. Winston in the lead, and had a continuous struggle to cut through miles of snow drifts,
repair roads, and get the teams with but half-loads over the many long and heavy grades. A
bridge had to be rebuilt over Yosemite Creck: this was done by Mr. Gilbert, the creek, 40 feet
wide and 6 feet deep, tearing like a torrent. A lower camp was finally established as the limit
of wagon transportation at Soda Springs in the Tuolumne Meadows, 8 680 feet above the sea,
and from this a pack trail was made to the summit, the camp for the observing party being
fixed o0 feet below. The tents were pitched in holes dug into the sharply sloping mountain
sides of disintegrated granite, and protected on the down-hill side by dry walls.

Mr. Davidson arrived at the summit August 2 and examined it with Mr. Gilbert; he found
it an irregular crag of less than 8 feet square that had been broadened by fitting in rocks;
the pier for the theodolite was of cement and rock; the observatory had been built by Mr.
Gilbert with boards brought over 1oo miles, and was stayed by sixteen sets of double wire
secured to outlying rocks.

Around this granite buttress there is a sheer descent of about 1 400 feet. Life lines were
a necessity in getting to the top.

Heliotropers having been posted by Assistant Lawson at Mount Mocho and Mount Diablo,
by Mr. Winston at Round Top, Mount Grant, and Lone Mountain, and an azimuth mark and
reference station established by Mr. Finley, recorder, at Mount Hoffman (10 8co feet in height),
the theodolite was mounted by Mr. Davidson and observations were begun.

The work of observing was then subdivided as follows:

Assistant Davidson, with Mr, Edmonds as recorder, made the noon and afternoon obser-
vations for horizontal directions, azimuth, and vertical measures by micrometer; Assistant
Gilbert, with Mr. Edmonds as recorder, the morning observations for horizontal directions;
Assistant Winston the magnetic observations and vertical angles, and Sub-assistant Morse,
with Mr. Finley as recorder, the observations for time and latitude. The connection of the
primary station with the observatories for latitude, time, vertical angles, and magnetics was
made by Assistants Davidson and Gilbert, who measured a base and observed the horizontal
angles required. . :

At this great elevation it was found that results for measurement of horizontal directions
from noon observations were as satisfactory as those from observations made in the afternoon.
The morning was, however, the best time for observing; by noon the heated air from the
profound depths on the south and west ascended, and disturbed greatly the images of the
heliotropes. Moreover, in the afternoon, great masses of cumulus clouds would form along
the whole crest-line of the Sierra, move northeastwardly and develop terrific thunder squals
and vivid lightning.

From long previous experience in observing, Mr, Davidson determined to observe once only
in any one position, except on lines over 1co miles long. During the measurement of hori-
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zontal directions therefore, he moved the theodolite into forty-scven positions, thus doubling
the number of graduated lines read upon the microscope micrometers. The former number
of positions, with two observations or more in each, was twenty-three.

Mr. Davidson remarks that he had never before been placed where he found it not prac-
ticable to observe for azimuth at night. But as it was impracticable at Mount Conness, he
adopted the plan of observing upon Polaris at any hour angle when the atmosphere was steady
enough to permit the star to be seen. At the best of times the star was a very minute object,
and the telescope had to be pointed very closely in order to find it. Results for azimuth were
secured in twenty-nine of the forty-seven positions.

Time and latitude were determined at a station established on a rocky level table just
under the rocky trail from the summit and 250 feet below; time being observed by Mr. Morse,
and latitude on one night by Mr. Gilbert, on five nights by Mr. Winston, and on four nights
by Mr. Morse. For time, the Davidson Meridian Instrument No. 1 was used, and for latitude
the Troughton and Simms Zenith Telescope No. 1.

Magnetic observations, which included measures of magnetic declination and the mag-
netic intensity were made through three days by Mr. Winston, at a station near the latitude
observatory.

Measurements of vertical angles by double zenith distances were made by Mr. Winston
with vertical circle No. 80. Heights of the surrounding peaks of the Sierra Nevada and of
the mountains in Nevada were determined by Mr. Davidson with a small verticle circle at a
point cccentric to the main station, getting measures upon twenty or thirty objects.

The work at Mount Conness was finished on September 10, 1890, and every effort was then
made to push out of the field before the snows began. Fortunately the whole movement of
instruments and camp equipment down the mountain to the lower camp at Soda Springs and
thence by wagons 120 miles to Oakdale was carried ouf without an accident. At the lower
camp Mr., Davidson acknowledges his indebtedness for much Jocal information and many
favors to Mr. John Lambert, who has a claim there, and acts as guide, etc.

To his colleagues in the work, both officers and men, Mr. Davidson expresses his high
appreciation of their indefatigable labors.

Upon returning to San Francisco he made a special report in answer to a letter from the
Secretary of the Interior with regard to the alleged spoliations in the Yosemite Valley and
Mariposa Big Tree Grove. This report, bearing date of November 8, 1890, was transmitted to
the Secretary of the Interior through the Superintendent. He made also, at the request of
the Superintendent, in November, a special unofficial report upon the principal lines and
features of work over land and water on the Pacific coast.

Following are the statistics of the observations made on Mount Conness:— -

Triangulation:
Number of main stations observed upon _________ ... ____.____ 5
Number of peaks observed upon for direction .___ ... ... . __._..__.. 11
Azimuth (Polaris):
Number of days of observation ... ______________ e e e e e 14
Number of sets or positions ... .o eiiaaans 29
Number of pointings on reference mark and omstar_ ... ... _...._... 580
Number of ocular pointings .. ..ol io__._ 1 160
Latitude:
Number of pairs observed for latitude . ... .. .. oo iiliao... 30
Average number of observations on a pair ... .. ..o oo 7%

Observations for latitude at the Lafayette Park astronomical station, San Francisco~~Under the head-
ing “Special Scientific Work ” reference has already been made in this volume to the inves-
tigation of the subject of variations in latitude undertaken by the Survey in codperation with
the work of the International Geodetic Association. In May, 1891, Assistant Davidson having
received instructions to begin a series of latitude observations in conformity with the plan of
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the Association, prepared a suitable list of stars, and began observations at the Lafayette
Park astronomical station, San Francisco, on the 25th of that month.

Assistant Gilbert and Sub-assistant Morse took part in the latitude work. In the obser-
vation for time, Mr. Frank W. Edmonds assisted, and in those for value of micrometer Mr.
Edmonds and Mr. Thos. D. Davidson.

The stars to be observed for latitude with the zenith telescope were arranged in groups,
the first two groups being composed of fourteen pairs and triplets. The observations were
made every clear night, and each group was observed for three hours. Up to June 30, thirty-
six pairs of stars had been observed upon thirty nights, and four hundred and thirty-eight
observations had been made upon A Ursae Minoris on seven nights for the value of the
micrometer screw.

A final report of this work will be submitted by Mr, Davidson.

Secular change of the magnetic declination—In order to keep up the regular series of magnetic
observations at the station “Presidio” of 1852, Mr. Gilbert by direction of Mr. Davidson
observed the magnetic declination, horizontal force, and dip through eight days in the month

_of October. This was longer than the usual series because there appeared to be large and
unusual magnetic disturbances upon two occasions. The records and computations of these
observations were transmitted to the Archives.

Moon culminations observed at the Lafayette Park station, San Francisco, tn connection with those
intended to be taken dy the Alaska Boundary parties—In order to obtain data for determining with
as much accuracy as the method of moon culiminations would admit of, the longitudes of the
stations occupied on the 141st meridian by Assistant McGrath at its crossing on the Yukon
River, and by Sub-assistant Turner on the Porcupine River, in the Alaska Boundary work,
Mr. Davidson was instructed to have observations of lunar transits made at the Lafayette
Park station, San Francisco, in connection with those which Messrs. McGrath and Turner
were to make in Alaska. '

Observations at San Francisco were begun in the October lunation and continued every
available night to include the lunation in March, sixty-four lunar transits and seven hundred
and sixty-four transits of starsin connection therewith having been observed. The work was
arranged thus: the observations during November, 1890, and January, 1891, were made by
Assistant Gilbert; those during October and December, 1890, February, 1891, and the last part
of the®March lunation by Sub-assistant Morse. For the first half of the March lunation,
Messrs. Gilbert and Morse observed for personal equation. All of the observations were
computed by Mr. Morse.

Tidal stations at Sausalite, Califorria, and Kadiak Island, Alaska.—These tidal stations are
referred to under separate headings. "

Coast Pilot of California, Oregon, and Washington—Mr. Davidson has continued to gather mate-
rial supplementary to the fourth edition of the Coast Pilot of California, Oregon, and Washing-
ton, and has on hand about 150 pages in manuscript, with much material not yet arranged.

Continuation of the tidal record at the antomatic tidal station, Sausalito, Bay of San Francisco—Mr.
Emmet Gray has continued to keep up the tidal record at the automatic tidal station, Sausalito,
Bay of San Francisco, under the direction of Assistant George Davidson. The record at this
station was begun February 1o, 1877. Mr. Davidson has examined each month’s tidal roll and
tabulations, and has transmitted them to the office.

Levelings were made monthly between the staff and the two bench marks. This work .
was done at first by Sub-assistant Morse, but latterly by M. F. W, Edmonds, who makes also
the transit observations at the Lafayette Park station for determining the error and rate of
the Sausalito tidal chronometer.

At the request of the Superintendent, Mr. Davidson submitted several forms of tide tables
with illustrations, and transmitted forms proposed by Assistant Rodgers and by Mr. George F.
Davidson.

Completion of resurveys and examinations of soundings in Suisun Bay, Karguines Strait, and
" vicimsty—Lieut. D. H. Mahan, U. S. N,, Assistant Coast and Geodetic Survey, commanding
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the steamer McArthur, whose re-surveys and examinations of soundings in Suisun Bay, Kar-
guines Strait and vicinity, were referred to in the last Annual Report, has made a supple-
mentary report with regard to the alleged shoaling of Karquines Strait, and respecting the
channel leading to Suisun Creek, and under date of August 15, 1890, states that the records
of his season’s work have all been finished and forwarded to the office.

Lieut. Mahan states that the current along the north shore of Karquines Strait from
Benicia Arsenal Wharf to the Pacific Ferry Slip is so swift as to make any great shoaling out
of the question, and that the channel through the whole length of the Strait has not shoaled
perceptibly. Near Martinez from Suisun Point to the Nevada docks, slight shoaling may
have occurred owing to the formation of the land and the lessening of the current.

The ckannel leading to Suisun Creek was examined, and a through channel more to the
westward was established, the best water being nearer to the Solano county shore than before.
Other examinations were made of channels and shoals in the localities under survey, and the
details of changes are given at length in Lieut. Mahan’s report..

A request having been received from the Secretary of the Navy for the detail of the
steamer MeArthur to assist in the speed trial of the-new naval cruiser San Francisco, Lieut.
Mahan was.directed to report for this service to Commodore John Irwin, U. S. N. ’

Topographic and kydrographic surveys sn Coos Bay, Oregon, and primary friangulation north of
San Francisco Bay—Assistant E. F, Dickins, under date of December 4, 1890, has reported the
completion of the topographic and hydrographic re-surveys of Coos Bay, Oregon. At the
beginning of the fiscal year he was occupied with the hydrography of ‘the upper bay, having
established a tidal station at Marshfield where hourly observations of the tides were taken
for over a month to obtain a plane of reference for the soundings. Tide staffs were
erected also at the upper limits of the hydrography at stations Coos River, Catching Slough,
Isthmus Slough and Coal Bank Slough, simultaneous obsefrvations being taken at each in
connection with the Marshfield gauge for difference of time and height of tide.

After finishing the upper bay hydrography, August 19, Mr. Dickins transferred his party
to Empire City, and having obtained the privilege of occupying the Government buildings at
Rocky Point opposite the entrance to the Bay through the kindness of Capt. Thomas W.
Symons, U. S. Engineers, he took up the topography of South Slough and that of the coast
south of Cape Gregory. Work was carried on until October 25, when the prevalence of un-
favorable weather rendered it advisable to close field operations. Mr. Dickins had his party
on board the stcamer for San Francisco October 31, but was bar bound till November 8.

In his report he notes the rapid development of the country about Coos Bay during the
year that had elapsed since the beginning of his survey. A new town “Glasgow " had been
located opposite North Bend, a wharf 3 ooo feet long built out to the channel, streets had been
laid out and graded, and a hotel and other buildings erected. Other town sites in process of
improvement are Yarrow, between North Bend and Porter, and East Marshfield directly
opposite Marshfield. The Coos Bay and Roseburg railroad is in course of construction.

) Mr. Ferdinand Westdahl, draughtsman, was attached to the party during the season, and
to his active and ready codperation Mr. Dickins attributes much of the success of the work.

The statistics are:

Hydrography:
Number of miles (geographical) run while sounding ... .........._. 453
Number of angles measured . __ i aimeeclioo 6 670
Number of soundings ... .o i daaaiiaaan 29 988
Number of tidal stations . . i aacaean 2
Topography: '
Area surveyed, in square statute miles ... .. iiiee il 11
Number of miles of shore line surveyed .. ... omenmecaoaicaaaioan. 35
Number of miles of shore line of creeks ..... wedeemetmmmmemaceaenonn 3
Number of miles of 10ads .. .omen cn i i iarneeece e 9

During the winter Mr. Dickins was engaged in office work, and in April, 1891, was in-
structed to organize a party and take up the primary triangulation north of San Francisco Bay.
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Preliminary arrangements for camping out, obtaining pack-animals, making a reconnais-
sance trip to the primary station, Ross Mountain, etc,, occupied Mr. Dickins until May 27, at
which date his party was established in camp on the mountain, and piers had been built for
the instruments,

Mr. Westdahl, having again reported for field duty, was sent to post heliotropers at the
primary stations, Cold Spring, Mount Sanhedrin, and Mt. Helena, while Mr, Dickins posted
them on Mounts Tamalpais and Diablo. Later, it was discovered that on account of an inter-
vening ridge on the Walalla range, the line Ross Mountain—Cold Spring was impracticable;
hence it became necessary to substitute Snow Mountain for Cold Spring. The delay thus
occasioned, superadded to the necessity of sending the theodolite to San Francisco to repair
damages caused by careless handling in transportation, prevented Mr. Dickins from making
the satisfactory progress with his work that he is usually able to report.

It was expected that the instrument would be returned in good order, and observations
be resumed soon after July 1.

Continuation of the survey of the Columbia River from Vancouver, Washington, towards the Dalles —
Under instructions dated early in August, 18go, Assistant Cleveland Rockwell, after complet-
ing some repairs to his boat and plane table, proceeded to Vancouver, Washington, and
arganized his party for the continuation of the survey of the Columbia River from the limits
of his former work in that locality towards the Dalles.

The triangulation having been pushed forward during a preceding season, the topography
was taken up, and the weather being favorable during September and October, good progress
was made. During the latter part of October the morning fogs, which sometimes did not lift
till noon, became a source of delay. By the end of the month the topographical sheet was
completed, and next day field operations were closed for the season and the party discharged.

During the progress of the survey, Mr. Rockwell, under authority from the Superintend-
ent, furnished Major Thomas H. Handbury, U. S. Engineers, with a tracing of the shore line,
the triangulation, and the location of plane table points on the river to aid him in making a
hydrographic survey preparatory to the improvement of the channel

The topographic sheet shows the site of the railroad and wagon road bridge across the
Columbia which is now in course of construction for the Portland and Puget Sound Railway
Company. This bridge is to be a first-class steel drawbridge with double track, and also
double tracks for wagon and foot travel. A large area of the sheet is taken up by the city of
Vancouver and suburbs, and the military reservation of Vancouver Barracks. This occupies
the site of old Fort Vancouver, originally established by the Hudson Bay Company as a
factory or trading station,

Mr. Rockwell, upon leaving the field, took up the inking of his sheet, and after having
made a tracing of it, transmitted the sheet accompanied by a descriptive report to the
Archives. This descriptive report gives many details of interest relative to the topographical
and gtological characteristics of the region of his survey. On the Oregon side of the
Columbia River, including Hayden’s Island, and on the north side, west of the projected
railroad bridge, the bottom lands, which occupy the areas shown on the sheet are subject to
periodical freshets in June and July, these being wholly due to the melting snows at the
headwaters of the tributaries of the Columbia. Ordinarily the highest ridges near the banks
of the river remain above water, but in occasional years every foot of land shown as above
stated is completely submerged. The extreme range of these floods is about z7 feet.

For the season beginning August 23 and ending October 31, the statistics are:

" Topography:
Area of topography, in square statute miles ... oeu ool ieeaeoaa.. 24
Number of miles of river shore line surveyed . ... . . ceenaeo... 17
Numter of miles of Hayden’s Island_ ... __ . . . ioioiieoceoao.. 10
Number of miles of shore line of ponds, lakes, sloughs and creeks....__. 60
* Number of miles of marsh outlines. .. ... ccmeemaiatiicnanancean 8

Number of miles of roads, including railroads - .o caeeceemoaaaea.. ceeee 7O
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In accordance with instructions issued towards the end of April, 1891, Mr. Rockwell
re-organized his party for the continuation of the Columbia River survey, and went into camp
at Fisher's landing on the Oregon side of the river May r2. Progress before the end of the
fiscal year was greatly delayed by the weather, rain falling on twenty days during the month
of June. On June 30 part of the topography had been completed on the first plane table
sheet, and also the triangulation upon which this was based. Progress after that date will
be stated in the next Annual Report.

Hydrographic survey of Willapa Bay, Washington—Lieut. J. M. Helm, U, S. N., Assistant
Coast and Geodetic Survey, commanding the steamer Gedney, to whom was assigned the exe-
cution of the hydrography of Willapa Bay and approaches, Washington, has submitted a full
descriptive report to accompany his hydrographic sheets. At the outset, he calls attention
to the many changes of hydrographic features which have taken place since the partial survey
made by Lieut. Burnett, U. S. N,, in 1887, near the entrance. Until 1890, the bay was
known as Shoalwater Bay, and was so named on the charts, but by a recent decision of the
U. S.Board on Geographic Names, it will henceforth be called Willapa Bay. The originalname
was Whil-a-pah.

Lieut. Helm observes that since 1887, the present North Channel has broken through the
middle sands and these sands have grown out towards the westward and also towards the
southward and eastward. The south channel has been narrowed, and is now nearer Lead-
better Point. Changes have taken place inside of this Point; the outlines of Log Island have
changed considerably and a new island has appeared on which one of the hydrographic
signals was located. Crescent Island and the small island to the westward of it near the main
land have disappeared. The outlines of Snag Island have undergone considerable change.

Lieut. Helm’s survey was plotted on three hydrographic sheets, scale 1—20 coo, with limits
as follows: No. 1, from the outside bar to Toke Point; No. 2, the northern portion of the bay as
far south as Oysterville, and No. 3, the bay south of Oysterville. The hydrography, begun
July 25, had not been entirely completed when it became advisable, on November ¢, to sus-
pend operations in the field for the season.

The many shoals and mud flats in Willapa Bay which are mostly bare at low water and
have narrow channels between them are its characteristic hydrographic features. The bar
across its mouth extends for some distance off shore. On approaching from seaward, Cape
Shoalwater Light-house will, in good weather, probably be the first definite landmark made, but
in hazy, smoky, or foggy weather, a vessel approaching from seaward would be on the shoals,
in the breakers and on dangerous ground before any land could be made. Ieavy breakers
on the middle sands and on the North Spit will ordinarily be seen, and the buoy at the en-
trance to the South Channel would be probably the first landmark found,

Among the recommendations made by Lieut. Helm for improvements in the Aids to Nav-
igation in the locality of his survey are the following: the substitution of larger buoys for those
now in the South Channel, and the placing them not more than a mile apart; the establishment
of a large whistling buoy well off the North Channel for the benefit of vessels passing along
the coast in thick weather as well as for thosz making for the Bay, and the construction of a
Light-house of the first order to replace the fourth order light now on Cape Shoalwater.

Lieut. A. G. Rogers, U. S. N,, Ensign Guy W. Brown, U. S. N, and Assistant Surgeon P. H.
Bryant, U. 5. N, were attached to the party on the Gedney throughout the season. Ensign
W. H. G, Bullard, U. S. N, aided in the work until August 15, and Ensigns A. N. Mayer and
J. H. Gibbons, U. 8. N,, from July 30, and August z3, respectively, till the end of the season.

The statistics are: ‘

Hydrography:
Area sounded, in square geographical miles. . ..ueeiceocomeancenncinena 9o
Number of miles (geographical) run while sounding .. __.____________ 769
Number of angles measured .. ... . iiroieenccmnceamaaaans 8792
Number of soundings ..o in i is eecicn ce e emae e 38543

Number of tidal stations established _ ... oo oot e 6
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During the winter of 1890-1891, and until early in the spring the party was occupied at
Qakland, Cal, in office work. The engines of the Gedney were overhauled, and repairs made
to the ship and boats.

Having received instructions to resume and complete the hydrography of Willapa Bay,
Lieut. Helm arrived on the working ground April 16, and at the end of the fiscal year had
finished the survey of the Bay proper, leaving some of the river channels for a later de-
velopement. The Willapa and Nasel Rivers remained to be surveyed above South Bend and
Stanley, respectively. The Palux River was completed 4}% miles above Bay Centre to the head
of navigation. Some changes on the bar since the work of the preceding season having
been reported, a new examination was to be made whenever weather and time would permit.

For the season of 1891, and up to June 30, the following named officers were attached to
the party on the Gedney:

Ensigns J. H. Gibbons, A. N. Mayer, and J. M. Poyer, U. S. N,, and Assistant Surgeon P.
H.Bryant, U. S. N. Eunsign A. L. Key, reported for duty March 31, and was detached June 16,

The statistics of field work for 1891 to the end of the fiscal year are as follows:

Hydrography (scale 1-20000):

Area sounded, in square geographical miles. ... ... __ ... .. ... ... 37
Number of miles (geographical) run while sounding_ ... . .____. 482
Number of angles measured _____ .. ... ________..__.. e 6 169
Number of soundings._ ... ... aaaao. 31417

Topographical ve-survey of the water front of Fort Townsend, State of Waskington—Improvements
either accomplished or projected on the water front of Port Townsend, Washington, rendered
it desirable that a careful re-survey should be made at that port in order that a new chart
could be published at an early date.

Assistant J. F. Pratt was assigned to this work by instructions dated in March, 1891, and
- finding at the outset that no triangulation data were available, he measured a wire base of g75
metres (3198'8 feet) onthe wharf and its inshore planked street continuation of the Port Town-
send Southern Railway.

This base was expanded topographically by a triangle on each side sufficiently to deter-
mine objects on the opposite shore of the Bay which constituted the basis of the plane table
triangulation for the entire work.

All signals and other objects still extant which were shown on the tracing of the hydrog-
raphy executed in 1887-1888 were determined by intersections, and also all spires and cupolas
of a permanent character which might be of service in future surveys.

Mr, Pratt observes that Port Townsend is the Port of Entry for all the Puget Sound
Basin, although within the past year other more important towns within the district have
been constituted Sub-ports, Between 1888 and 18go the town had its largest growth, the pop-
ulation having increased from about 2,000 in 1888 to about 5,000 in 18go.

During the year ending May 31, 1890, the clearances for foreign ports numbered 1 148, of
which number 1 029 were of American vessels. For domestic ports there were 182 clearances,
- all of which, with one exception, were of American vessels.

For the same period, the entrances from foreign ports were 1003, of which g21 were
American vessels, and from coastwise ports 359, of which 343 were of American vesscls,

For the re-survey of the Port Townsend water-front, begun 1891, March 16, and completed
May 1, the results are shown upon three projections, each on a scale of 1-10 oco. The statistics
are:

Base line: -
Subsidiary, length of, in metres. . .. oo cimmiiii i iicicaeaaas 975
Topography: '
Area surveyed, in square statutemiles. (.. .commoimiaiiinia i © 728
Length of roads, in statute miles. ..o 0. eoioime i iimecaceaan 15°5

In this re-survey were included the city limits of Port Townsend and the outlying places,
Fort Townsend, Irondale, and Port Hudlock.
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Mr. Pratt was directed to report in person to the Superintendent at Seattle in June for
temporary duty in connection with the gravitation experiments to be undertaken there, and
upon being relieved from this service he was charged with a re-survey, topographical and
hydrographical, of the city of Seattle and vicinity, a work rendered necessary by the fire of
two years before which had destroyed the entire business portion and water front, and by
rapid growth and improvements since that date. ’

Hydrographic surveys in Skagit Bay, Drayton Harbor, Boundary Bay, and the Gulf of Georgia.—

Reference was made in the last Annual Report to the beginning in April, 18g0, of a
hydrographic survey of Skagit Bay, Washington, by the party in charge of Lieut. J. N. Jordan,
U. S. N, Assistant Coast and Geodetic Survey, commanding the schooner Earnest.

Work in Skagit Bay having been finished July 24, the vessel was moved to Drayton
Harbor, near the Northwestern Boundary, and the erection of signals was then begun for the
hydrography to be executed in Boundary Bay and the Gulf of Georgia. With the exception
of smoke from forest fires, and fogs, nothing interfered with progress, and the survey was
carried on until November 8, when owing to the prevalence of southerly gales, Licut. Jordan
did not deem it economical to continue field operations. ’

During the following winter he was occupied at Olympia in office work, and had the vessel
overhauled and put in order for next season, and the steam launch sent to Seattle to have
new tubes put in her boiler.

On April 24, instructions for the resumption of field operations having been previously
received, Lieut. Jordan proceeded to an anchorage in the Lucia Islands, and began hydro-
graphic work on two of the projections from the limits reached during the preceding season,
having also on hand a third projection including the Canal de Haro. Advantage was taken
of slack tides and calm weather to work in the more exposed waters, and as the soundings
were carried on alternately on the three sheets, the hydrography included in their limits had
been finished by June 30 as far to the westward as a line from Point Doughty, Orcas Island,
to East Point Light, Saturna Island, British Columbia.

Later progress will be referred to in the next Annual Report.

The officers attached to the Zarnest during the fiscal year were Ensigns Harry George and
E. Moale, U. S. N. Mr. J. A. Chestnut, Pay Yeoman, served till Feb. 28, 1891, when he left the
survey and was replaced by Mr. B. J. Crowley, appointed Pay Yeoman, April 1, 1891.

A summary of the statistics of field work during the year is as follows:

Hydrography:
Approximate area, sounded over in square geographical miles_.._.__. 220
Number of miles run in sounding .. .. oo v oo miaica e 1551
Number of angles measured . _ . . . e 7 445
Number of soundings _......._... e e e e ————— 29 00b

Surveys of the water fronts of the cities of Whatcom, New Whatcom, and Faiyhaven on Bellingham
Bay, Washinglon, for the Harbor Line Commission of that State.—At the beginning of the fiscal year
Assistant J. J. Gilbert was on duty with the primary triangulation party of Assistant George
Davidson on Mount Conness, California. After the observations at that station had been
finished, he remained attached to Mr. Davidson’s party, engaged at San Francisco, partly in
office work, and partly in connection with Sub-assistant Morse in making observations of
moon culminations at the Lafayette Park Observatory to be used in connection with those
obtained by the Alaska Boundary parties. - :

In May, 1891, Mr. Gilbert, under instructions from the Superintendent, reported in person
to the Harbor Line Commission of the State of Washington, and took up for that Commission
a survey of the water fronts of the cities of Whatcom, New Whatcom, and Fairhaven.

Reference to this service is again made under the heading * Special Operations.”

Exchanges of telegraphic signals for longitude between Solt Lake City, Ulah, and Helena, Montana.—

For a report of these exchanges of telegraphic longitude signals, see the second heading
in the “ Middle Division.”
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Occupation of siations and reconnaissance for site of primary base-line in continuation of the trans-
continental triangulation near the 30tk parallel in eastern central Utah.—The plan of work for the
season of 18go of the partyin charge of Assistant William Eimbeck, engaged in the extension
to the eastward of the transcontinental triangulation near the 3gth parallel in Utah, included
the occupation of Wasatch and Mount Ellen, main stations in that triangulation.

Having left Washington in pursuance of instructions dated June 13, 1890, Mr. Eimbeck,
upon reaching Salt Lake City towards the end of June, began the organization and fitting
out of his party, and the necessary preparations having been made, took the field about the
middle of July, proceeding by way of Juab and Mayfield to Wasatch.

This station is located upon the principal summit of the broad and extensive table
mountains bearing the same name. Its elevation above sea-level is 11,200 feet. To reach the
top, a pack trail, 7 miles long, had to be opened, and the station had to be prepared for the
safe and adequate mounting of the instruments.

The work executed included observations of horizontal directions and of vertical angles;
determinations of the latitude; observations for azimuth, complete sets of observations for
magnetic declination, dip and horizontal intensity, and the trigonometric connection of the
telegraphic longitude station at Gunmison, Utah, with the main triangulation. This station
had been determined in geographical position by Lieut. {now Major) G. M. Wheeler, U. S.
Engineers, while in charge of the Geographical Explorations west of the one hundredth
meridian.

The whole force of the party was occupied at Wasatch in the various operations referred
to until September 3. It was deemed inadvisable to attempt to occupy Mount Ellen at that
advanced stage of the season, and accordingly Mr. Eimbeck transferred his party vz Juab
and Thistle to Sunnyside on the Rio Grande Western Railway; and thence to Patmos Head
triangulation station, which has an elevation above sea level of about 9,800 feet, and is located
upon the rim or margin of the West Taraputs Plateau in eastern Central Utah.

The occupation of this second station, including necessary preparations, and a reconnais-
sance for the location of a primary station upon the Book Mountains in Colorado, and for an
auxiliary station in the Green River Valley near Blake City, Utah (a proposed longitude
station), required fully seven weeks. At Patmos Head the work was of a similar character to
that at Wasatch. There was carried out at each station a topographical survey rather more
extended and elaborate than was needed for its mere description, the object being to obtain
data for the study of the deflection of the plumb line.

At Wasatch, the scheme of triangulation required the determination of nine principal
directions, four of which were provided with heliotropes, while the remainder, inclusive of
the reference mark, were observed by means of ordinary framed signals, At Patmos Head,
eight principal horizontal directions were determined, five of which were observed by means
of heliotropes.

The second order points determined during the season were numerous and important.
The hypsometric work accomplished was also very extensive, and included besides all primary
and secondary points, complete series of special observations for the detailed study of the
range and variations of atmospheric refraction at the high levels of the mountain peaks.

In the determination of the astronomical latitudes, from twenty to twenty-three pairs of
stars were observed with the zenith telescope on five or six different nights. For the
determinations of astronomical azimuth, the method of observing Polaris in opposite positions
of its diurnal path, as heretofore reported, was followed uniformly. These observations,
evenly distributed over the morning and evening hours, extended over five days at cach
station and gave excellent results,

Upon the cobmpletion of the field work of 18go, and after making the usual arrangements
for the safe keeping of the party equipment during the winter, Mr. Eimbeck repaired to
Washington, and reported to the Superintendent for office duty. He then took up the reduction
and discussion of some of the results of the season’s observations, and devoted part of his
time also, at the request of the Superintendent, to preparing plans and specifications for a
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base apparatus of the duplex type. This he had designed and first suggested in February,
1885, and its construction had now been directed with a view of testing it in actual measure-
ment in the field.

Early in the spring of 1891, Mr. Eimbeck received instructions to resume field work, in
pursuance of which he returned to Utah, arriving at Salt Lake April 3o. The first work to be
done was to extend the examinations for the location of a primary base-line site, some progress
in which had been made in former seasons. The region over which these examinations were
carried was the northern portion of the Jordan Valley, the San Pete Valley, and the extensive
flat lands bordering upon the Great Salt Lake, opposite Ogden City. The several conditions
entering into the selection of this base-line site were carefully studied by Mr. Eimbeck, and
in the latter part of June he submitted for the consideration of the Superintendent a number
of schemes of more or less geometrical symmetry and susceptible of more or less ready con-
nection with the triangulation. '

While this work was in hand, Mr. Eimbeck gave personal attention also to the organization
of a field party for the occupation of the longitude station at Ogden, Utah, in order to perfect
its connection with the triangulation, and to extend the telegraphic longitude astronomically
to the triangulation station, Ogden Peak, some 7 miles distant to the eastward. This was
accomplished by the reciprocal azimuth method, which he had suggested a year before, and
which gives results wholly independent of the triangulation.

Mr. Eimbeck joined this party at Ogden on the 24th of May, and the concluding observations
were made June 16, their completion having been retarded by high winds and stormy weather.

Preparations were then taken up for the re-occupation of Ogden Peak triangulation station,
in which work the party was engaged at the close of the fiscal year.

Mr. Eimbeck expresses his high appreciation of the services of Sub-assistant P. A, Welker,
who was attached to his party during both seasons, and whose diligence and conscientious
devotion to duty deserved much praise, At thelongitude station near Ugden, Mr. . P. Austin,
computer on the American Nautical Almanac, rendered acceptable aid as extra observer.

Messrs. O. B. French, Thomas E. McVickers, and R. L. Faris served efficiently as recorders.

51—DIVISION OF ALASKA.
Under this heading are included the coasts of Alaska which border on the North Pacific Ocean, on Bering Sea, and on the Arctic Ocean : also the
inlets, sounds, bays, and rivers.
The localties of field operations in Alaska are shown on Progress Sketch No. 3. See a list of Progress 8ketches
at the close of this volume.

Determinations of gravity with new and improved apparatus at stations in southeastern Alaska, and at
a station on St. Paul Island, Pribilof Group, Bering Sea~The differential determinations of
gravity made by the Superintendent with new and improved apparatus constructed at the
office under his direction have been referred to under the heading “ Special Scientific Work,”
and also in a report of the gravity stations which he selected and occupied in the States of
Calfornia and Washington under the heading “Western Division.” :

Arrangements having been made that he should take passage for Alaska on board the
steamer Patterson,-Lieut. Commander H. B. Mansfield, U. S.'N,, Assistant Coast Survey, com-
manding, Dr. Mendenhall, with Mr. Fremont Morse, Sub-assistant, having reached southeastern
Alaska in May, 1891, swung the new pendulums during that month at Juneau, Pyramid Har-
bor, Yakutat Bay, and Sitka, these stations having been occupied in the order named. In June,
stations were occupied at Wrangell and at Burroughs Bay. [See Appendix No. 15, Part 11.]

With regard to the operations in Alaska, the Superintendent observes that they were
necessarily of a more doubtful character than usual, owing to the extremely unfavorable con-
ditions under which the work had to be done. In all cases, the apparatus was used in the
open air, being protected only by a light tent, and often by the tent fly alone. The weather
was far from being favorable for astronomical work, and time observations were difficult and
rare. The duration of swings at any one station was short, often but five or six hours of a
single day, Inspite of these numerous discouragements,a field reduction of the observations
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shows that the work is likely to be of considerable value, and even if it does not prove to have
a high degree of accuracy, the high latitude of the stations, and the absence of all previous
observations of the kind, except at Sitka, will justify thc comparately small cost and time
incident to the undertaking. '

All that could be done in the way of time observations forrating the very inferior chrono-
meter used was done by Ensign Poundstone, U. S. N, attached to the Patterson, whose interest
in the work and faithfulness in doing his part of it under trying circumstances, the Superin-
tendent wishes to acknowledge. To Lieut. Commander Mansfield, and to all of his officers, he
expresses his indebtedness for continued efforts to do all in their power towards making the
gravity observations successful.

On July 10, 1891, the Superintendent was appointed by the President as one of the United
States Commissione#s to visit the Pribilof Islands in Bering Sea, and availed himself of that
¢opportunity to carry his gravity apparatus to St. Paul Island, where the pendulums were
swung for a few hours.

General surevys continued in southeastern Alaska. Triangulation, lopography, and hydrography of
Taku Inlet, Stephens Passage from Douglass Island to the northward, Gastineau Channel, Lynn Canal and
Behm Canal —Reference was made in the last Annual Report to the beginning early in May, 1890,
of the season’s work insoutheastern Alaska by the party in charge of Lieut. Commander H. B.
Mansfield, U. S. N,, Assistant Coast and Geodetic Survey, commanding the steamer Patterson.

Barlow Cove, at the head of Admiralty Island, was found to offer the only fair harbor at
the outset of the survey; this was chosen therefore as the first anchorage of the Paiterson, and
a primary base-line was measured on the western side of Shelter Island, a mean of six meas-
urements, agreeing closely, giving a length of 4050°64 metres (about 25 miles.)

At this harbor, a tide staff was set up and observations continued night and day for a
lunar month. Tide-gauges were also erected at six other anchorages made by the Patferson
during the season, and the several gauges were connected by simultaneous observations, as
directed in the General Instructions for Hydrographic Work.

The following named stations were occupied for determinations of time, latitude, longi- _

> tude, and azimuth: Point Lena, Lynn Canal, Auke Station, Young Point, Stephens Passage,
Chilkat and Funter Bay Stations, Lynn Canal. Previous to and upon the conclusion of obser-
vations at each of these stations, the astronomical station at Cape Fanshaw was occupied for one
night, so that but short periods were allowed to lapse during which errors could accumulate.

Determinations of the magnetic declination, dip, and intensity were made at points con-
veniently distant from the astronomical stations.

A fifth magnetic station was occupied at Chilkoot on the Lynn Canal, but the results
obtained were not trustworthy, as the whole peninsula was found to be full of magnetic iron.

The entire triangulation was computed from the primary measured base, using the mean
length before stated, and the connection of this triangulation with that of 1888 in the upper
part of Stephens Passage was effected with very accordant results. The field sheets for the
topography and hydrography were plotted from the computed triangulation, and the general
plan of work carried on differed in no important details from that of the preceding scason.

Fourteen harbor and large scale shects were made from the surveys included in the pro-
jection sheets of Lynn Canal and vicinity; among these were Barlow Cove, scale 1-20000;
William Henry Harbor, 1-10 coo; Pyramid Harbor and Portage Cove, 1-40 ooo; and Gastineau
Channel and Juneau Harbor, 1-20 oco.

Lieut. Commander Mansfield gives in his report full descriptions of the inlets, harbors,
and anchorages included within the limits of his survey. These descriptions will be of much
value in the latest editions of the Alaska Coast Pilot, part of the proof sheets of which have
been received from the Public Printer. The photographs of views taken in Lynn Canal,
Gastineau Channel, Taku Inlet, and the neighboring passages, channels, etc,, lend additional
interest to the report.

The season of 18gc was marked by very favorable weather and comparatively little rain-
fall. The general features of the country were the same asthose of preceding seasons, except
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that, as would naturally follow in going north, the snow line and the timber line were
noticeably lower. The high mountains approach nearer to the water, but the timber, under-
growth, wild flowers and grasses are the same as in Frederick Sound. Game was less plen-
tiful than in the season of 188¢g. Lynn Canal is a great thoroughfare for Indians and mining
prospectors, which probably accounts for the scarcity of game.

Gold and silver are found at a number of points, and at every few miles claims have been
located, the value of which, as estimated by the owners, is something fabulous, but as to their
real value, no facts could be obtained. Lieut. Commander Mansfield observes that there is,
undoubtedly, a great deal of gold bearing quartz in this section, but most of it, if not all, is
of a very low grade and cannot be profitably worked at present

Outside of mining, the great industry of this section is the salmon fishing and canning,
During the sz2ason of 18go, there were three canneries located at the head of Chilkat Inlet,
which employed some 400 people, whites, Chinese, and Indians, and packed 53 ooo cases.

Field operations were closed on September 17, and on the 18th of that month the Patterson
left Juneau, stopping at Cape Fanshaw to pick up the astronomer; at Port Simpson to place
the steam launch Cosmss on the ways; at Departure Bay to coal, and at Port Townsend for
mail, arriving at San Francisco, October 6, 18go. ‘

The officers attached to the party were Lieut. E. J. Dorn, U. S. N,, executive officer;
Ensign H. C. Poundstone, U. S. N, navigator and astronomer ; Ensigns G. R. Slocum, Joseph
Strauss, W. H. Faust, and F. W. Jenkins, U. S. N.; T. L. Carter, Assistant Engineer, U. S. N,;
H. L. Ford, Master-at-arms, served as draughtsman, and J. G. Smith and J. B. Dornin as Pay
Yeomen. Passed Ass’t Surgeon H. T. Percy, U. S. N, was attached as medical officer.

Following are the statistics of the season:

Base lines:
Primary, length of, in metres . o i 4 05063
Secondary, length of, in metres_ ... ... .oLoooo-- 2 82874 and 2 y04°46

Harbor measurements, four base lines, having lengths in metres of 1 11508,
572°06, 1 0135, and 6311, respectively.

Triangulation:
Area of, in square statutemiles ... i 980
Signal poles erected, number of .o 296
Observing tripods and scaffolds built ... oo 272
Number of stations Occupled for horizontal measures._-......-eo..... 370
Number of stations occupied for vertical measures . ._______.__..__... 118
Number of geographical positions determined ._____.. .______ CRTEEP 336
Number of elevations determined trigonometrically. .. ____...______ 110

Latitude, longitude, and azimuth work:
Number of stations occupied for determinations of latitude, longitude,
and azimuth . e i cccdceameedacmanan 3
Number of pairs of stars observed for latitude  .comomoaae e a. 70
Magnetic work:
Number of stations occupied for observations of the magnetxc declina-

tion, dip, and intensity ..o eean immomon oo i 5

Topography:

Approximate area of topography in square statute mﬁes ............. 1 000

Length of general coast line in statute miles_ ... .. ... .. 88y
Hydrography:

Area sounded, in square geographical miles. ..o cucmniammcemnnncan. 703

Number of miles (geographical) run while soundmg ....... weimemeoman 2359

Number of soundings . e v maie e iciaivceeianm e 17 518

Number of tidal stations established. . oo ocureaannin cemeaneanne 7

Number of specimens of bottom preserved...cocucuuas- v - aens S92

Number of current stations.....caiiicececrcsncsoncsrersosonverurees 31
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During the winter of 18901891, the records and results of the work were in preparation
for transmission to the archives.

Under instructions from the Superintendent, dated February 6, 1891; and detailed instruc-
tions from the Hydrographic Inspector of February 1o, the Patterson was fitted for another
season in Alaska, and left San Francisco, April 12, for Port Townsend, Washington,

At Port Townsend, Dr. T. C. Mendenhall, Superintendent, took passage for Alaska,
accompanied by Sub-assistant Fremont Morse. The Superintendent had availed himself of
a visit of inspection to the Pacific Coast, to make gravity determinations at stations on that
coast with new and improved apparatus.

The officers of the Patterson were Lieut. Commander H. B. Mansfield, U. S. N, Assistant
Coast and Geodetic Survey, commanding; Lieut. E. J. Dorn, U. S. N.; Ensigns H. C. Pound-
stone, W. L. Howard, F. L. Chapin, W. G&. Miller, and W, 1. Faust, U. 5. N.; Passed Ass’t Surg-
H. T. Percy, U. 5. N, and Ass't Eng. T. F. Carter, U. S. N. Messrs. W. L. Ford, J. G. Smith,
and J. C. Dornin, U. S. N, served as draughtsmen.

On the way north, the steamer took in coal at Victoria, Departure Bay, B. C., and called
at Port Simpson, B. C, for the steam launch Cosmos, arriving at Burroughs Bay, Behm Canal,
southeastern Alaska, on April 30.

Lumber, coal, and stores for a camping party were landed here, and on May 6, after a basc
line had been measured, a party of officers and men was left in charge of Ensign W. I.. Howard
to continue the survey.

The Patterson then, by direction of the Superintendent, visited Loring, Port Chester,
Kasa-an, Juneau, Taku Inlet, Fritz Cove, William Henry Harbor, Hooniah, Glacier Bay,
Bartlett Bay, Yakutat, Sitka, Killisnoo, and Wrangell, returning to Burroughs Bay on June 3,
and reaching the working ground in Walker Cove June 8.

On June 14, the Patierson conveyed the Superintendent to Loring, where he took passage
with Mr. Morse on a mail steamer, June 17, and the Pa#lerson returned, June 18, to her working
ground in Rudyard Bay.

Progress subsequent to that date will be stated in the next Annual Report.

Surveys relating to a preliminary location of the boundary line between Alaska and the British Possessions
in North America—Under the heading “Special Operations,” will be found abstracts of the
reports of Assistant J. E. McGrath and Sub-assistant J. H. Turner of the progress of their
respective parties engaged in preliminary surveys relating to the location of the boundary
line between Alaska and the British Possessions in North America.

The latest report from Mr. McGrath, who remained during two winters at his station on’
the Upper Yukon River, is by a letter dated August 23, 18go; Mr. Turner, who spent his
second winter at St. Michael, Norton Sound, has submitted a general report to the end of the
fiscal year 18¢91.

Tidal record continued during part of the year at the automatic tidal station, St. Paul, Kadiak Island,
Alaska—The series of tidal observations with an automatic tide-gauge 'at St. Paul, Kadiak
Island, Alaska, which was begun August 1, 1880, was continued until April 3o, 1891, Mr. F.
Sargent as observer in charge of station, under the general direction of Assistant George
Davidson.

Monthly levelings between the staff and the bench-mark closely adjacent were made by
the observer. The Alaska Commercial Company afforded the usual facilities in the usc of
their wharf and warehouse. Whenever practicable, Mr. Davidson has asked the services of
officers of the Navy, the Revenue Marine, and the Alaska Commercial Company to examine
the clock and apparatus, and their reports of its condition and of Mr. Sargent’s care as observer
have been favorable.

In February, 1891, a great storm carried away part of the wharf, and drifted the tide-gauge
and house to the opposite island. Mr. Sargent with a native crew subsequently secured the
instruments and the house, and in about ten days had the gauge in good running order.

H. Ex. 43—6



Blank page retained for pagination



UNITED STATES COAST AND GEODETIC SURVEY, 83

SPECIAL OPERATIONS.

Obscrvations of lemperatures, densities and currents to the south of Marthas Vineyard in co-operation
with the work of the U. S. Fisk Commission.—Reference was made in the last Annual Report to the
advantages accruing jointly to the Survey and to other branches of the Government service
by codperation in work whenever such codperation could"be obtained so as to secure results
of value to both services and at a less cost. It was in pursuance of these aims that at the be.
ginning of the fiscal year instructions were issued to Lieut. C. E. Vreeland, U. S. N, Assistant
Coast and Geodetic Survey, commanding the steamer Blake to organize a party aboard that
vessel for a season’s work in conjunction with the U.S. Fish Commission to the south of
Marthas Vineyard.

The Fish Commission was represented by Prof. William Libbey of Princeton College,
who, with his assistants, was received on board the Bluke, with the understanding that Lieut.
Vreeland and the officers of his party would extend to Prof. Libbey every facility for making
the observations of temperatures, densities and currents desired by the Commission.

The Blake left Brooklyn July 6, 1890, for Woods Holl, Mass,, and work was begun July o,
temperature lines being run as follows: From latitude 41° 10/ north on the meridian of 7:1°
30’ west due south tolatitude 38° 50’ north, and from that point due east ten minutes of longi-
tude; thence north 140 miles, thence east ten minutes of longitude, thence south 140 miles, and
so on, the easternmost line corresponding to the meridian of 70° west. Five of these lines
were then duplicated. The temperatures were noted at depths between 5 fathoms and the
bottom, where bottom was found at less than 200 fathoms, and between 3 fathoms and 200
fathoms in greater depths. In all, 210 stations were occupied and 2 266 miles were run. The
records have been placed in possession of the Fish Commission,

Professor Libbey has communicated an abstract of his report of this work, which will be
found in Appendix No. 7, Part I

Physical fiydrography. Observations of tides, currents, and densities and temperatures in Long [sland
Sound in connection with the work of the U. S. Fish Commission.—Reference was made in the last
Annual Report to the beginning of the work in Long Island Sound undertaken jointly by the
Fish Commission and the Coast and Geodetic Survey. The cruise of the U. S, Fish Commis-
sion steamer Fish Hawk, Lieut. Robert Platt, U. S. N, commanding, afforded an opportunity for
the prosecution by the Survey of certain investigations in physical hydrography which it was
desirable to make in the Sound, and the offer kindly made by the Fish Commission to furnish
quarters and transportation to the officer of the Survey assigned to this work, and to coiper-
ate with him otherwise in its execution was gladly accepted.

At the beginning of the fiscal year the work was in full progress, Mr. E. E. Haskell, Ex-
pert observer in the Survey having reported earlyin June to Mr. Richard Rathbun, of the Fish
Commission, in charge of Scientific Inquiry, and having completed the rating of the current-
meters to be used in the work, established in position three automatic tide-gauges.

The operations during the remainder of the season consisted of tidal observations, current
observations, and observations of densities and temperatures.

Tidal observations. For the determination of the rate of propagation and the height of the
tide-wave of the sound simultaneously with the observations of currents, three stations were
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selected, one at New London, one at New Haven, and one at Willet's Point. At each of these
stations, self-registering tide-gauges were established and maintained in operation through-
out the season.

Current observations. 'The velocity and direction of the current at the surface of the Sound,
at mid-depth and at bottom were observed on each lunar half hour at eighteen stations, an
interval of at least twelve consecutive lunar hours being covered at each station. Seven of
the stations were occupied for twenty-four consecutive lunar hours each.

In the location of these stations, the positions of which are shown on the sketch accom-
panying Mr. Haskell's report, two objects were kept in view; first, to determine the circula-
tion of the Sound, and, second, to ascertain the direction of movement of material dumped on
the dumping grounds in the waters of the State of Connecticut. Stations 1 to 13 inclusive
were located for the study of .the circulation; of these stations r to 4 were on a cross-section
at the eastern end of the Sound between the mouth of the Connecticut River and the north-
ern shore of Long Island for the purpose of obtaining an approximation to the volume of the
flow of flood and ebb; stations 10, 11, and 12 were on a cross.section at the western end be-
tween Rye Neck and Matinicock Point, Stations 3,5, 6,7,8, 9, 11, and 13 were in the longi-
tudinal axis of the Sound, and were occupied to trace the current movement as distinguished
from the tide-wave movement. It was found, for example, that the flood tide-wave travels
over the Sound from Little Gull Island to Throg’s Neck, a distance of 93 statute miles, in two
hours, while the flood current would not move over more than 1z or 15 statute miles in the
whole duration of that tide.

Current stations 14, 15, 16, 17, and 18 were located on the dumping grounds of Bridge-
port, Norwalk, Stamford, Milford, and New Haven, respectively.

Denstties and temperatures. At each of the current stations Nos. 4 to 18 inclusive, the
density and temperature of the water at surface and bottom were observed once every hour
during the entire time of occupation of the station. These observations were made by Mr.
W. C. Kendal], Biologist of the Fisk Hawk, with salinometer and thermometer belonging to
the Fish Commission.

Mr. Haskell will take an early opportunity of preparing for publication a report describ-
ing the methods of his work and presenting its results.

He makes acknowledgement to Capt. Platt and the officers of the Fish Hawk for their at-
tention and assistance. Field operations were closed October zo.

Swrveys for the preparation of the detarled maps of the grounds included in the Chickamauga and
Chattanooga National Military Park—The Chickamauga and Chattanooga National Military
Park Commission, constituted by Act of Congress approved August 19, 1890, having, through
the Secretary of War, applied to the Secretary of the Treasury for the detail of Assistant C. H.
Boyd to make the surveys needed to prepare topographical maps of the grounds included in
the Park, the Superintendent took action accordingly, and under date of October 4, 1890,
instructed Mr. Boyd to report for duty to the Commission.

On that date he left for the field, and up to the middle of June, 1891, was continuously
engaged upon the required surveys and the engineering work connected therewith. :

By the Act creating the Park it is to consist of two features: 1. The field of battle of
Chickamauga, which the United States will purchase, and which may be called the Park
proper; and 2. The eight roads of approach thereto, the jurisdiction over which has been
ceded to the United States by the States of Georgia and Tennessee. These approaches cover
the hattle fields of Lookout Mountain, Missionary Ridge, and Chattanooga.

The Park proper comprises an area of about 16 square miles, in which somewhat more
than zc0 persons have ownership, the territory being a part of the Cherokee lands allotted in
sections of 160 acres to settlers in 1837. In November and December, 1890, these sections
were all run and re-marked, the farm boundaries established, and the lands classified so that
estimates of their value could be made as a basis for purchase.

In order to control the various surveys to be made in the process of this work, and to
connect all with the triangulation of the Coast and Geodetic Survey, geodetic operations were
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begun from the base, Pigeon Mount-High Point, to extend over the Park and its approaches,
and to cover the city of Chattanooga. Mr. Boyd had occupied six second order poimts for
measurements of horizontal and vertical angles before field work was suspended for the
summer. Preliminary surveys for the location of some 45 miles of the approaches had also
been made.

The office work pertaining to these surveys is in active progress at a sub-office established
in Chattanooga by the Commission for the use of Mr. Boyd and his assistants.

By direction of the Secretary of War he came to the War Department the middle of June
for consultation with the Commissioners, after which, and with their assent, he took his own
immediate office work to his home in Portland, Me. In the autumn he will resume field work
under the direction of the Commission.

Lstablishment of a trial course off the Pacific coast for the speed trials of the new naval cruiser San
Francisco—The Secretary of the Navy having requested the Superintendent of the Coast and
Geodetic Survey to lay off an accurately measured course of not less than 4o miles for the
speed trial of the new naval cruiser Senz Francisco,the Superintendent decided to entrust the
execution of this important work to Lieut. D. Delehanty, U. S. N., Assistant Coast and
Geodetic Survey, commanding the steamer Hassler,

A projection, scale 1-8o oco, of the vicinity of Santa Barbara, Cal., where it had been
determined to lay off this course, was accordingly sent to Lieut. Delehanty in May, 18go, und
he was instructed to establish it in water not less than 2o fathoms in depth, and to mark the
terminal points in the most accurate manner by means of range signals,

After a careful examination of the Santa Barbara Channel, Lieut. Delehanty selected for
the western terminal range the astronomical station of the Coast Survey, 1% miles (nautical)
to the east of Point Conception Light-house; and for the back range, a point bearing north
11° o8’ west (magnetic), distant 1 256 metres (4 120 feet). And having marked each point by
a brick monument, he erected over them strong tripod signals 274 feet high.

The eastern terminal range is similarly marked. For this range the front signal was
put up on a low bluff ¢g7'5 metres (297 feet) to the westward of station White of the coast
triangulation, and the back signal near the old adobe chapel and distant from the front signal
2 3548 metres (7 7257 feet).

Upon consultation with Commodore John Irwin, U. S. N, President of the Board for the
speed trial of the San Fraencisco, and with Capt. C. M. Goodall, who would command the vessel
during her trial, it was decided that one intermediate range would be sufficient; and this was
marked by the Santa Barbara Lighthouse and by a tall windmill distant from the lighthouse
547 metres (1 794°6 feet).

As the eastern terminus was to be the starting and finishing point of the course, the
intermediate range was laid off as near 4 miles from it as practicable in order to mark
approximately the 76th mile, this being the distance the ship is required by contract to make
in four hours. )

Under date of July 31, 1890, Lieut. Delehanty reports the completion of the laying out of
the course. On the 21st of that month he went over it in the Hassler with Commodore Irwin
and Capt. Goodall, and both of these officers expressed themselves as satisfied with it in every
respect.

The projection showing the course in distance and direction, the ranges established, and
their connection with the triangulation, etc., is now on file in the archives of the Survey.

Surveys of the water-fronts of the cities of Whaitcom, New Whatcom and Fairkaven, on Bellingham
Bay, Washington, for the Harbor Line Commission of that State—On the 2oth of April, 1891, Assistant
J. J. Gilbert reported in person, in accordance with instructions, to the Superintendent at
Seattle, and, under certain conditions, was by him directed to report for duty to the Harbor
Line Commission of the State of Washington.

Anorder having been obtained from the Hydrographic Inspector turning over the steamer
Helen to Mr. Gilbert for the service that would be required of him for the Commission, he took
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charge of the Helen at Eagle Harbor and towed her to Port Blakely, where about ten days were
consumed in making the necessary repairs.

On the 11th of May, all arrangements having been satisfactorily made, Mr. Gilbert reported
in person to the Harbor Line Commission and was verbally instructed to proceed to Bellingham
Bay and make a survey of the water-fronts of the cities of Whatcom, New Whatcom, and
Fairhaven, and extend the survey one mile beyond the boundaries of those cities.

This survey was begun May 27,and at the end of the fiscal year Mr. Gilbert reported from
Fairhaven that he had practically finished the work at that point, and would return next day
to Olympia to make some computations in order that the Commission might have some results
at their coming meeting.

Statistics of the whole work, with an account of its completion, will be given in the next
Annual Report.

Surveys relating to & preliminary location of the boundary line between Alaska and the Britisk possessions
in North America.—Progress made in executing the surveys relating to a preliminary location
of the eastern boundary line of Alaska, and involving the occupation of stations near the
crossing of the 14ist meridian on the Yukon and Porcupine Rivers, was stated in the last
Annual Report up to the latest advices received from assistant J. E. McGrath, in charge of the
party on the Upper Yukon, and from Sub-assistant J. H. Turner, in charge of the party on the
Porcupine.

At the date at which this Annual Report is transmitted to the Department, the latest letter
from Mr. McGrath received at the office is one bearing date of August 23, 1890, from his camp
on the Upper Yukon. His first winter in Alaska having been marked by an almost constant
succession of foggy, stormy, and otherwise unfavorable weather, he decided to remain another
winter in the hope that he might be more successful in obtaining the observations desired.
His letter relates chiefly to the preparations required to be provided against the emergencies
incident to a winter sojourn at his isolated station.

It was fortunately in his power to furnish timely aid to Mr. Wells, of the Frank Leslic
Alaskan expedition, who arrived at his camp June 23, with his assistant, Mr. Schanz, and two
hands, short of provisions. They had come down the Yukon to McQuestion's trading post,
expecting to find supplies, and with Mr. Schanz quite ill, but were disappointed, and could
have gone no further without help. Before Mr. Schanz left for St. Michael in August he had
fully recovered his health, and prepared for the Survey acopy of his map of the route traveled
by the party of Mr, Wells from Pyramid Harbor to the Yukon.

Mr. McGrath, upon his return to San Francisco, has been instructed to proceed to
Washington and report to the Superintendent, and will submit at the earliest date practicable
a full report of the operations of his party in Alaska. .

At the time of transmission of the last Annual Report to the Department, the latest advices
from Mr. Turner were by letters dated January 1 and 24, 1890, which did not reach Washington
until June 3o. He has now submitted a general report of his field operations from the dates
just named to the time of his leaving his station on the Porcupine River in July, 1890, and
thence to his arrival at St. Michael, Norton Sound; his enforced sojourn there during the
winter of 18901891, and his subsequent departure for San Francisco in July, 1891,

From a preliminary reduction of the astronomical observations at Camp Colonna, his
station on the Porcupine, Mr. Turner found for its geographical position:

Latitude 67° 25’ o5’ North.
Longitude ¢h. 23m. 565. West of Greenwich.

As the season of 1890 advanced, the fogs of winter were replaced gradually by cumulus
clouds. After the 1st of February, the days lengthened rapidly, and about the beginning of
May the continuous twilight rendered observations on stars extremely difficult, so that the
observations for latitude progressed but slowly.

Meteorological observations were kept up, and on the 8th of March one of the lowest
temperatures of the season, 48°.5 below zero of Fahrenheit, was recorded. The most brilliant
auroral display witnessed by the party occurred about this time. [t was not until the 20th of
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April that the temperature crossed the zero line, and although after this date the rise in
temperature was quite rapid and marked, there was nevertheless violent alternations, as, for
instance, on the 17th of May, when a cold wave, accompanied by furious snow storms, swept
over the country with a minimum temperature of 150.5 Fahrenheit, and again on June 4,
when the temperature fell suddenly from 65° Fahrenheit to 25° Fahrenheit, with killing
frosts, checking vegetation for three weeks or more.

ZTriangulation—Since the astronomical observations placed the station about 14 mile
to the east of the International Boundary line, it was decided to execute a small triangulation
in the immediate vicinity. For this purpose a base of about goo metres in length was measured
on the ice in a diagonal line across the river, and at the points selected on some of the
neighboring hills, signals were erected, and horizontal angles measured with an 8-inch
theodolite. On June 1, Boundary Mount station was occupied, the theodolite being transported
with difficulty across the spongy #uadra*. At this station, 4 miles from the river, the
measurements of horizontal angles between the signals were made at midnight, the sun being
elevated about two diameters above the northern horizon. Strange mirages were produced
by the unequal heating of the different atmospheric strata.

Topography.—As early as practicable during the season, a topographical survey of the camp
and its vicinity was begun, and was continued with frequent interruptions during the latter
part of May and through the month of June. The topographical sheet shows on a scale of
1—5 ooo the position of the camp and of the various observatories, the new Rampart House,
and the country for a mile or more on either side of the boundary. Curves of equal elevation
were run 1o feet apart, a 4-inch Casella theodolite in the hands of Assistant Astronomer
H. W. Edmonds being used for this purpose. A datum plane for levels was taken 43
feet below the surface mark of Northwest Base, and corresponds with the river level at
Northwest Base at the time the survey was executed.

Since the river abounded in rapids, and the stage of water was subject to great and
uncertain fluctuations due to a varying rainfall, no hydrography was done.

Magnetic.observations—QObservations of the magnetic declination were made once a week
through twenty-four hours, and continued without interruption until May. In June
observations were made of the magnetic elements on thirteen days, this month having been
selected on account of the diminished force of the aurora. Abnormal fluctuations proved
conclusively, however, that although invisible on account of continuous daylight, the aurora
existed throughout the summer months. Observations for azimuth in connection with the
magnetic work were made on the sun.

Latitude.—Observations for latitude were begun in March and substantially completed in
April. A close agreement amongst the measures is not probable, since the temperature had
a range of upwards of fifty degrees during the course of this branch of the work.

Moon culminations—Lunar transits were observed at the March lunation, and again in
April, the last observation having been made on April 3. Persistent cloudiness prevented
the observation of any additional occultations,

Sledge expeditions—In March Mr. Turner organized a sledge expedition from his camp on
the Porcupine River to the Arctic Ocean. His object was, as far as the configuration of the
country would permit, to follow the course of the International Boundary to the Arctic,
making preliminary surveys, en route. On March 27 he started northward, accompanied by
John Firth, Hudson’s Bay Company'’s trader at Rampart House; Gustav Bergman, and Edwin
Engelstad of his own party, and three Indians, carrying along four sleds, on one of which was
packed a sextant with artificial horizon, a 4-inch Casella theodolite, an azimuth compass,
a sider®al and a mean-time pocket chronometer, and a camera outfit. Unfortunately, the two
chronometers began to behave badly on the second and third days from camp, and the mean-
time chronometer finally stopped, so that Mr. Turner was unable to do more than make a
geographical reconnaissance of the route traveled.

= A treeleas plain covered with moss.



88 UNITED STATES COAST AND GEODETIC SURVEY.

He reports that he crossed the range of mountains running parallel to the Arctic Coast
from the Mackenzie River to the eastern limit of Lieut. Stoney’s explorations on the
Kowuk and Colville Rivers. This range was represented by Lieut. Allen in the map
accompanying his report on the exploration of the Copper, Tanana and Koyukuk Rivers, and
was crossed by Mr. Turner over a pass 3 ooo feet above the sea. Between this range and the
Porcupine River, he found a vast plain about 6o miles wide and roo miles long, heavily timbered
with spruce, birch, aspen, and.cottonwood, and resembling in every respect the plain around
Fort Yukon.

Between the mountain range bordering the Porcupine River plain on the north and the
Arctic Ocean, a bewillering mass of broken ranges was visible. Peaks of from 6 coo to 8 ooo
feet in height were numerous, and a striking difference was noticeable between the climates
on the northern and southern side of this dividing range, which Mr. Turner named the
Davidson Mountains, and which form the true water-shed between the Porcupine River and the
Arctic Sea. North of this range, vegetation becomes scanty. Isolated clumps of straggling
spruce are found in the canons with southern exposures. Twenty-five miles from the coast
the spruce disappears, being replaced by scrub willow, which seldom reaches a height of 13
feet. After crossing the Davidson Mountains, the route followed the bed of a small river,
frozen to the bottom. The temperature on the 8th day out fell to 50° below zero of Fahren-
heit. On April 1o the party reached the shores of the Arctic, opposite Herschel Island. A
gale blew from the southeast, sweeping the fine snow in blinding clouds before it, obscuring
objects half a mile distant. The thermometer marked 30° below zero Fahrenheit, and not a
living thing was visible. A line of white hummocky ice skirted the shore.

On the following day, the wind abated somewhat and the air cleared, revealing frozen
sea as far as the eye could reach.

That morning {April 11, 1890,) Mr. Turner obtained some observations for azimuth and
determined the meridian altitude of the sun, after which the party started homeward, and
arrived at their camp on the Porcupine six days later, having made the round trip of 400 miles
(approximately) in eighteen days.

Some days after his return, he fitted out another expedition, putting Assistant Astronomer
Edmonds in charge, and instructing him to push south to Assistant McGrath’s camp if possible.
But the spring thaws set in early, and after having travelled 40 miles, Mr. Edmonds was
forced to return. He found a heavily wooded broken country, abounding in rivers and lofty
mountains.

Before the beginning of July, arrangements were begun for leaving Camp Colonna and
proceeding down the Porcupine and the Yukon to St. Michael in the hope of finding there a
steamer for San Francisco.

On the 15th of July, all preparations had been completed; the astronomical observatory
was left in charge of Post-trader John Firth, who kindly volunteered to protect it from injury;
and all of the instruments, provisions and personal effects with the remainder of the camp
outfit were packed in two large lighters belonging to the Alaska Commercial Company. The
party then started down the Porcupine, for the survey of which Mr. Turner had made all the
arrangements needful. At certain points sextant observations on the sun and stars were to
be made and meridian altitudes of the sun observed for latitude by Assistant Astronomer
Edmonds, while Mr. Turner undertook to make a plane table survey of the river, using the
method of “head lines.” A man in a skiff preceded the party by a mile or two, erecting poles
at intervals for azimuth lines. Distance was carried by telemeter readings, and the country
contiguous was sketched in as far as practicable. By pursuing this method systematically, he
was enabled to survey the Porcupine from Camp Colonna to Fort Yukon in twenty- tyo days,
the total distance covered being z10 miles.

Three monuments were erected on the line of the boundary as appr0x1mate1y ascertained,
No. 1 consists of a stone pile 12 feet high and 7 feet in diameter at the base; conical in shape,
and having a base stone of about 1 coo lbs. in weight as a surface mark. It stands at the foot
of the cliffs 100 metres distant from the north bank of the Porcupine and is plainly visible



REPORT FOR 189i-—PART 1. SPECIAL OPERATIONS——Continued. 89

from the river. The corresponding monument on the south side of the river is twenty steps
from the bank, and its dimensions are substantially those given for No. 1 (the reference monu-
ment}, except that it is built of earth, there being no large stones initsimmediate vicinity. It
stands near the center of a fundra glade covering several acres.

In addition to these two monuments, a large mound of earth was thrown up on the sum-
mit of Sunaghun hill overlooking the river. 1t forms a conspicuous landmark,

Four miles south of the river, the boundary crosses a well defined rocky peak 2 ooco feet
above the level of the sea. It bears the name of “Canalaska Mountain,” a composite title,
the peak lying in both the American and the British possessions.

The mouth of the Porcupine River was reached on the 6th of August, and pending the
arrival of the river steamer, which was expected daily, Mr. Turner made a thorough examin-
ation of the delta at Fort Yukon, and found that the main channel of the Porcupine enters
the Yukon about 5 miles below the old fort, and not, as stated by Schwatka, 15 miles below.

The long expected steamer Arctic hove in sight Aug. 13, and next morning Mr, Turner
and his party with the two lighters left for St. Michael. Drifting down the stream was slow
and laborious; there were but four fair days during the month of August, and owing to delays
from stormy weather, it was not till August 3o that the party reached St. Michael,

Here, greatly to their disappointment, they were informed that the Revenue Cutter Zear
on which they had expected to take passage for San Francisco, had left the port August z2.
Finding that a stay during the coming winter at St. Michael was inevitable, Mr. Turner im-
mediately set his party at work to prepare for it.

An astronomical observatory was quickly erected; the meridian telescope placed in posi-
tion, and regular observations begun for time, latitude, longitude, and azimuth. The meteor-
ological instruments were read twice a day. A base, 24 miles long was measured on the ice,
and a scheme of triangulation developed, upon which was based a topographical survey, the
results of which appear in two plane table sheets, one of St. Michael and vicinity, scale 1-1 ooo,
and one of St. Michael Harbor, and portions of 5t. Michael Island, scale 1-z0 ooco.

Observations for the determination of the magnetic elements were made in October, No-
vember, March, and June at the station occupied for that purpose in July, 188¢.

Tidal observations were begun May 15, and continued through the month of June. These
show that there is but one well marked tide at St. Michael, and that the effect of the winds
on the tide is such as to make it difficult to determine the establishment of the port.

During his stay in Alaska, Mr. Turner made a valuable collection of bird and animal
skins which he presented to the University of California. The expenses of this collection he
bore personally. While at St. Michael, he made a study of the native (Tatchek) language,
and will in due time prepare a.-treatise on the subject.

On July g, he left St. Michael in the steamer Sz Fax/for San Francisco, by way of Una-
laska. Having obtained some magnetic and other observations at this port, he closed his
field operations July 17, 1891.

The members of his party throughout the season were as follows: Harry W. Edmonds,
assistant astronomer; H. N. Kieraulff, physician and surgeon; Gustav Bergman, foreman;
John Meade, assistant foreman; Wm. Rundquist, cook, and W. E. Lingard, C. P. Harkort,
Otto Polte, and E. Engelstad, laborers.

In concluding his report of this arduous service, Mr. Turner commends the faithful ser-
vice and devotion to duty of all of the members of his party, and more particularly of Assist-
ant Astronomer Edmonds, whose interest in the work was exceeded only by his own,

The statistics from the date of beginning field operations June 238, 1889, to July 17, 18g1,
are as follows:

Base-lmes:
Number of base-lines measured ... .. coceimiiomm oo iimeamaecaae o 2
Lengths of base-lines measured 2°s mile and o'6 miles.
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Triangulation:
Area of, insquare statute miles_ ... ... oL 20
Number of stations occupied for horizontal measures ... ......_._....._. 12
Number of stations occupied for vertical measures. ... ... .. .__....... 2
Number of geographical positions determined ___.______ ... ... ... 23
Number of elevations determined trigonometrically. ... ... _._.__. 12
Latitude, longitude, and azimuth work:
Number of latitude stations occupied ... oo ocoe ioie e 7
Number of pairs of stars observed for latitude .. __________ ... ________. 46
Average number of observationson a pair ... ... oo ooio.iooo-- 3
Number of longitude stations (chronometric) ... ... . ... ... 7
Number of azimuth stations. ____.__..__._ R 6
Number of nights of observations for azimuth ___._. . ... ... ... __.... 3
Number of stars observed for azimuth__ ... ... e aioo- 3
Magnetic work:
Number of stations occupied for observations of the magnetic declina-
tion, dip, and intensity .. L e aeieecciacaa. 5
Topography:
Area surveyed, in square statutemiles. ... ..o iieacaaaas 823
Length of general coast lineinmiles. ... ..o oioiaooaicaomaaaooos 50
Length of shore line of rivers in miles_ . __ . . . . . . eicuiiacacns 491
Length of shore line of creeks in statute miles__ .. .. . .. ... 103
Length of shore line of ponds in statute miles _._. . . iceeainianaan 20

Topographic sheets, limits and localities of:
1. Camp Colonna and vicinity, scale 1-5 obo.
2. Camp Colonna to Fort Yukon, scale 1—zo00 ooo.
3. St. Michael, scale 1-35 ooo.
4. St. Michael Harbor, scale 1~20 ooo,

The following astronomical observations were also made. For the moon culminations,
corresponding observations were undertaken by Assistant Davidson, at the Lafayette Park
station, San Francisco.

Moon culminations:

At Camp ColonNNa .. oo o e et e ceee mmm e eeem P I3

At St Michael L. . e e e mt e mmerme—m———— e 25
Occultations;

At Camp Colonna ..__.... e e emema——an e e e

At St. Michael . e o

ABSTRACTS OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE OF THE - OFFICE,
THE HYDROGRAPHIC INSPECTOR, THE DISBURSING AGENT, AND THE ASSISTANT IN
CHARGE OF THE OFFICE OF STANDARD WEIGHTS AND MEASURES,

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

The Assistant in charge of the Office, Mr. B, A. Colonna, in his annual report (office re-
port, No. 1, at the close of this volume) acknowledges the effective coOperation of the Chiefs
of the several Office Divisions, and refers to the organization by direction of the Superin-
tendent of a Chart Board, and a Board on the Library and Archives as having done much to
increase the efficiency of the service. The Chart Board has led to systematic codperation in
those directly concerned in the production and distribution of charts, while the Board on the
Library and Archives has considered plans for the better classification and arrangement of
the original records of the Survey, and has from time to time recommended lists of books
needed, many of which kave been added during the year.

b
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An Advisory Board on Instruments and their Construction was organized by direction of
the Superintendent, in October, 18go, and since that time has had before it all important
matters of construction of instruments, except those relating to the new pendulum apparatus
which was made under the Superintendent’s special direction. The discussion and criticism
elicited by the various experience of the officers composing this Board has been of great ben-
efit to the Survey.

Assistant Charles A. Schott continued on duty as Chief of the Computing Division, super-
vising and arranging the work of the several computers, the nature of which is shown in his
annual report. Among the scientific papers which he has submitted were a discussion of the
magnetic observations made by Bering on the coasts of Kamchatka and Eastern Siberia in
1727-1729, the results of which furnished means for improving our knowledge of the secular
variation of the magnetic declination; a report on determinations of azimuth from micrometric
observations of a close circumpolar star near elongation, and a report on the secular variation
and annual change of the magnetic force at stations occupied in connection with the Eclipse
Expedition to the west coast of Africa in 188¢9-18go. These papers were published as Rulle-
tins, Nos. 2o, 21 and 23, respectively.

The annual report of the Drawing Division is submitted by Assistant W. H. Dennis, who
has continued on duty as Chief of that Division during the year. Mr. Dennis appends to his
report tabular statements of charts, the drawings of which for publication were completed or
in progress during the year, and of information furnished in reply to special calls.

He notes the result of an important experiment made during the year, that of drawing
and engraving for publication a chart on zylonite. This material, which is transparent,
enables the draughtsman to trace upon it the topography directly from the original plane-
table sheet when the chart is to be drawn upon the same scale, and the engraver, by using
the reverse side, works directly from the drawing without further tracing or transferring,
thus eliminating to a great degree the chances of error.

With regard to the experiments in engraving upon zylonite, Assistant Herbert G. Ogden,
Chief of the Engraving Division, states in his annual report that they have met with a large
measure of success. The prints from the zylonite are very satisfactory, and the work has
been reproduced in copper by the electrotyping process. The zylonite process promises to
provide a method intermediary between photo-lithography and engraving on copper, but
just to what extent can not be stated until the process has been more fully developed.

Mr.Ogden reports that considerable progress was made towards completing the engraving
of the 1-80 ooo series of coast charts of the Atlantic Coast, the 1—400 ooo series of general coast
charts of the Gulf Coast, and the 1 400 ooo series of the Pacific Coast.

A re-organization of the plate printing office was effected during the year with very
satisfactory results. Mr. F. Moore continued to serve as foreman. In the electrotype and
photograph rooms, of which Mr. D. C. Chapman has immediate charge, the batteries were
put in thorough order and some of the details of their construction were improved.

Mr. Ogden refers to his designation by the President as a member of the U. S. Board on
Geographic Names, and to his subsequent election by the Board as a member of the Executive
Committee, and acknowledges the able assistance rendered him in these additional duties by
Assistant Isaac Winston. The voluminous correspondence required by the work was con-
ducted by Mr. Winston. He compiled also a Geographic Directory of Southeast Alaska for

_the consideration of the Board, and when detached for field duty had begun an exhaustive
comparison of the nomenclature in the official Light-house lists with that of the charts of the
Survey.

Mr. Ogden has appended to his report a tabular statement for file in the archives, giving
the titles of new charts or new editions of charts, the engraving of which was begun, con-
tinued, or completed during the year, and the names of the engravers and a synopsis of their
work.

The annual report of the Tidal Division, which is submitted by its Chief, Mr. A, S.
Christie, refers to the efforts made ¢o increase the usefulness of the Tide Tables for the
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Atlantic and Pacific Coasts in the edition of tidal predictions for 1892. The manuscripts of
these tables were prepared, sent to press, and partly read in proof before June 30, 1891. In
the volume for the Atlantic Coast the number of subordinate stations has been increased from
650 to 687. Extensive and important changes were made in the volume for the Pacific Coast;
the high and low waters were arranged in their consecutive and natural order, and the times
and heights of the higher high and the lower low waters were printed in bold-faced type;
the total number of subordinate stations was increased to 281, and a number of pages added
embodying tables and information of value.

In the tidal predictions for Eastport, Me., Mr. Christie reports a distinct improvement
in accuracy, gained by substituting for constants derived from Pulpit Harbor, Penobscot
Bay, the results of a harmonic reduction of a year's tidal observations at Eastport, the
constants thus derived being used in the tide-predicting machine for the 189z tides at that
port. For the tides at Sitka, Alaska, a much closer approximation in prediction was obtained
by the employment in the machine of constants derived from an interpolation between those
of Astoria and those of Kadiak Island.

Assistant Gershom Bradford, Chief of the Chart Division, reports that seven new charts
from copper plates, and seven photo-lithographed charts, fourteen in all, were published
during the year. A new edition of the Chart Catalogue of 18go was published, and the
preparation of an edition for publication in 1892 was begun. All corrections for Aids to Navi-
gation were carefully made on the charts before issue, and in bringing this branch of the
work to a high degree of efficiency Mr. Bradford acknowledges the cordial coSperation of
the Hydrographic and Engraving Divisions.

Referring to a falling off in the general issue of charts during the year, Mr. Bradford
points out that the greater part of it is due to a diminution in the number for firee distribu-
tion, and states the causes which have operated to produce this. He transmits with his
report for file in the archives a tabular statement of the number and value of charts issued
and received during the fiscal year.

Mr. M. W. Wines, Chief of the Miscellaneous Division, who is charged with the distribu-
tion of the Annual Reports and other publications of the Survey, with the general supervision.
of the sale-agents and the returns of sales made by them of charts, coast-pilots, tide-tables,
etc,, and with duties pertaining to his position as general office assistant, submits in his
annual report for file in the Archives tabular statements showing the amount of business
transacted during the fiscal year, these statements including a list of the titles of the publi-
cations and the number of copies received from the Public Printer, a list showing the number
of copies distributed of each of the Annual Reports from 1851 to 188y inclusive, and a table of
returns of sales of publications from all agencies on the Atlantic and Pacific coasts.

The total number of these agencies at the end of the fiscal year was eighty-six, of which
there were sixty-eight on the Atlantic and Gulf Coasts and eighteen on the Pacific. There
were sent to the agents for sale during the year 31 465 copies of charts, 3 875 tide-tables, and
521 coast-pilots. The returns of sales show that 26 807 copies of charts, 3 347 copies of tide-
tables and 419 coast-pilots weve disposed of. It is noticeable that while the sales of charts
at the Pacific Coast agencies were but a little more than one-sixth of the number sold on the
Atlantic Coast, the sales of tide-tables on the Pacific Coast were double the number of those
sold on the Atlantic, and the sales of coast-pilots more than four times the number,

In closing his report, Mr. Wines commends the chief messenger, W. H. Butler, and the
office messengers and laborers generally for the faithful performance of their duties.

The annual report of the Chief of the Instrument Division, Assistant Edwin Smith,
refers to the work done during the fiscal year in the three sections of which it may be said to
be composed, the instrument division office, its work shop, and the carpenter shop. Mr.
Smith observes that the instrument and carpenter shops are essentially repair and experi-
mental shops, and the construction of new instruments is incidental to the work, being
mostly confined to such instruments as cannot be purchased or made to order except at very
much greater cost and delay, - -
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The most important work accomplished during the year was the construction of two sets
of pendulum apparatus of a new and improved pattern; the fitting out of the party for the
measurement of the primary base-line at Holton, Ind., and the making of instruments for
its use; the reconstruction of two zenith telescopes for the use of officers charged with
cbservations of latitude in coGperation with the researches on the variations of latitude
instituted by the International Geodetic Association, and the reconstruction of two 1z-inch
direction theodolites.

Mr. Smith devotes a part of his report to a description of the new pendulum apparatus
made under the direction of the Superintendent, one set of which was completed for him in
March, 1891, and taken by him to determine relative gravity at a number of stations on the
Pacific coast, and another set finished for Assistant Preston and taken by him in April to the
Hawaiian Islands. Each set of this apparatus is packed for shipment in two boses weighing
352 pounds. Mr. Smith observes that a pendulum apparatus so compact and complete has
never before been made, and that where time can be obtained by telegraph from a fixed
observatory, it is possible to determine gravity with it at no less than from six to ten or even
twelve stations a month with a degree of accuracy not hitherto exceeded.

The other important works already mentioned are described with some fullness of
detail, for which reference must be made to the report itself. (Office report No.1.) The
organization of an Advisory Board on Instruments and their Construction, as directed by the
Superintendent in October, 1890, was of great benefit to the Division, some valuable sugges-
tions having been part of the results of the discussions and exchanges of views among the
several members.

Accompanying his report, Mr. Smith has submitted for file in the Archives tables giving
lists of instruments repaired during the year, of new instruments made, of instruments made
practically new by reconstruction, of new instruments purchased, and of work done for the
Office of Standard Weights and Measures.

Mr. Francis H. Parsons, Chief of the Library and Archives Division, was transferred from
the list of Field Assistants to the charge of that Division August 29, 18go. From the hegin-
ning of the fiscal year up to that date the Division had been in charge of Mr. Artemas Martin.

In his annual report Mr. Parsons refers to the organization by the Superintendent in
October, 1890, of a Board on the Library and Archives, and to the purchase of a large number
of valuable professional books recommended by the Board as having largely increased the
usefulness of the library.

The Board has had also under consideration plans for a better classification and indexing
of the records of the Survey. As one of the members of the Board, Mr. Parsons expresses
his acknowledgments to the other members for their courtesy and readiness to aid him in the
discharge of his duties. .

Among the improvements planned and carried out during the year were the arrange-
ment and classification of the collection of foreign charts belonging to the office, which was
done under the direction of Mr. Parsons by Mr. E. J. Pond, who was detailed for the purpose
from the Drawing Division, and the indexing and classification of the specimens of seca-
bottom, about 20000 in number, which had been accumulating for many years past. This
work, which involved in many instances the identification of the specimens, was performed
with great skill and industry by Assistant W. I. Vinal, who was directed to report to My
Parsons December 1, 18yo, and whe had arranged and catalogued nearly half the numbe:
when assigned to field service early in June, 1891.

. Mr. Parsons acknowledges very acceptable aid in arranging the foreign geodetic publica-
tions rendered by Prof. J. Howard Gore, on duty under the special direction of the Superin
tendent.

Mr. Artemas Martin, who had preceded Mr. Parsons as Chief of the Division, retained
his connection with it during the fiscal year.

It is proposed, as soon as the necessary clerical force can be available, and additional
room provided, to arrange by States and prepare a complete index of the original geodetic
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records. With the indexing and arrangement of the tidal records by States progress has
already been made by Messrs. Little and Jackson, detailed for that purpose from the Tidal
Division. )

Mr. Parsons transmits with his report for file in the Archives an abstract of records
received during the fiscal year, and of books and pamphlets received in the library.

Under the immediate direction of the Assistant in charge of the Office, Dr. Wm. B. French
continued to assist in executive details, and to receive and account for all moneys derived
from the sales at the office of charts, publications, old property, and from other sources. Hc
aided in the office correspondence, and had charge of the arrangement of all office bills on
vouchers for official approval and the filing of duplicates,

Mr. E. B. Wiils served as file and dispatch clerk ; Miss F. Cadel as type-writer; Miss Kate
Lawn as type-writer on the Annual Report of the Superintendent ; Miss F. B. Bailey as type-
writer and stenographer to the Assistant in charge of the Office until October 31, 1890, when
she resigned her position in the Survey; Miss I. M. Peck was employed during the year in
miscellaneous clerical work.

Mr. W. B. Chilton continued to serve as clerk in the office of the Superintendent,

ABSTRACT OF THE ANNUAL REFORT OF THE HYDROGRAPHIC INSPECTOR,

The Annual Report of the Hydrographic Inspector, Lieut, Commander S. M. Ackley, U.
S. N., which is published as Office Report No. 2, recites the progress of hydrographic work
on the Atlantic and Pacific Coasts during the year, and is accompanied by the reports of the
Chiefs of the Coast Pilot and Hydrographic Divisions of the office.

Up to March 18, 1891, Commander C. M. Thomas, U. S. N, was on duty as Hydrographic
Inspector, and upon being relieved and assigned to duty at the Navy Department was suc-
ceeded by Lieut. Commander Ackley.

The very complete tabular statement of hydrographlc surveys executed during the fiscal
year which accompanies the report of this officer shows the locality of each survey, the num-
ber and scale of the hydrographic sheets on which it is plotted, the number of volumes of
records, and the statistics of the work.

Lieut. Commander Ackley submits also the report of the Coast Pilot Division, of which
he had the charge until his assignment as Hydrographic Inspecter. After that date, 2s no
officer was ordered to replace him, he exercised a general supervision of this branch of his
office, having the assistance of Ensign E. A. Anderson, U. S. N, and of Mr. John Ross in
bringing forward Parts I and II of the Atlantic Coast Pilot for publication, Field work
executed by Lieut. Commander Ackley, in the summer and autumn of 18go, for the correction
and verification of the manuscript of these parts of the Coast Pilot, is repdrted under head-
ings in the “Eastern Division,” coasts of the New England States and New York. The two
parts in one volume form a complete guide to the Atlantic Coast from the St. Croix River to
Cape Ann.

The Hydrographic Division was under the charge of Lieut. R. T. Jasper, U. 8. N,, during
the year.

The experience of this officer, gained during the direction of woerk in this important
branch of the service, has led him to make certain suggestions in regard to chart publication,
with special reference to the early issue of preliminary charts, which will receive due con-
sideration. He observes that great benefit has been derived from the arrangement made
with the Light-house Board whereby the Survey is promptly informed of changes in Aids to
Navigation, and he hopes that a similar arrangement may be made with the U. S. Engineers,
so that all important changes in depths, and all new channels, jetty constructions, etc, , May
be indicated on the charts at as early a date as practicable.

Lieut. ]asper reports the completion of a series of coast chatts on which are shown the
limits of all hydrographic sheets of the Atlantic Coast now on file in the archives, and states
that a similar series will be made out for the Gulf and Pacific Coasts.
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He commends the skill and industry of the hydrographic draughtsmen in the Division,
Messrs. E. Willenbucher, W. C. Willenbucher, and F. C. Donn. During the year they plotted
forty-three original sheets, corrected one hundred and forty-six reduced drawings and proofs
and did a large amount of miscellaneous draughting and work on proof of charts for pub-
lication,

The duties of draughtsman and clerk in the office of the Chief of the Division were per-
formed in a highly satisfactory manner by Mr. E. H. Wyvill. Mr. J. H. Roeth continued to
serve acceptably as clerk to the Hydrographic Inspector.

At the close of Lieut. Commander Ackley’s report will be found lists of Naval Officers
attached to the Survey during the fiscal year, and on June 30, 1891; and a list of the names of
vessels, their tonnage, etc,, in the service of the Survey during the fiscal year,

ABSTRACT OF THE ANNUAL REPORT OF THE DISBURSING AGENT.

Mr. John W. Parsons, Disbursing Agent, submits the Annual Report of the Disbursing
Office of the Survey, and with it the statement of expenditures on account of the Coast and
Geodetic Survey which is required by Section 264 of the Revised Statutes to be transmitted
annually to Congress (Office report No. 3).

Mr. Parsons states that a marked increase of promptness in making final settlements with
field officers was attained during the year, and adverts to the radical change inaugurated on
July 1, 1890, in the system of rendering accounts to the Accounting Officers of the Treasury,
whereby all accounts are closed out and balanced on the last day of each and every month,
and within ten days after are usually on file in the Department. An examining committee
appointed by the Secretary of the Treasury went very thoroughly over the books, accounts
and vouchers of the office in January and February, 1897, and proved every item of expendi-
ture and checked every balance. The complete adjustment thus arrived at of the assets and
liabilities of the office was reported to the Secretary.

The following named persons served in the Disbursing Office during the periods named:
Mr. W. H. Lanman, as clerk until January 27, 1891, when he resigned; Miss Paula E. Smith, as
writer, for the year; Mr. A. B. Simons, as clerk from January 2 to April 15, 1891, when he was
detailed for duty in the Treasury Department; Miss Alice F. Carlisle, as clerk, when not
occupied as confidential typewriter to the Superintendent; Mr. N. G. Henry, from March z1,
1891, as confidential clerk and cashier to the Disbursing Agent.

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF
STANDARD WEIGHTS AND MEASURES,

After returning from Europe and delivering to the Superintendent the National Proto-
type Metre, No. 21, and National Prototype Kilogramme No. 4, as stated in the last Annual Re-
port, Assistant O. H, Tittmann resumed charge of the Office of Standard Weights and Measures
on July 19, 1890, relieving Assistant F. H. Parsons, who was altogether detached from that
office on September 8.

In his annual report (office report No. 4) Mr. Tittmann gives a resumé of the current
work of the office under the heads of Standard Weights, Standards of Length, Standard
Capacity Measures, Standards furnished to the States, and Electrical Standards.

The acquisition of a set of twenty platinum-iridium weights of the same alloy as the Inter-
national Standards, was of importance, and their densities, relative masses, and absolute values
having been carefully determined, they are now the standard subsidiary weights of the office.

A complete set of customary and metric weights and measures, with the exception of a
standard end metre, was furnished to the.State of Washington, and a set of avoirdupois and
ounce weights to the State of Massachusetts, Numerous comparisons of weights were made
for the District of Columbia.

To the liberality of Dr. René Benoit, Director of the International Bureau of Weights
and Measures, the office owes the possession of its first electrical standard of precision. a
standard legal ohm, which was received through the Department of State, April g, 1891.
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Having been designated by the Superintendent to make an examination, requested by
the Sceretary of the Treasury, of standards for testing sugars, in use at the Custom houses in
Boston, New York and Philadelphia, Mr. Tittmann visited those cities, and embodied the re-
sults of his researches in a detailed report submitted December 31, 1890.

In March, 1891, Mr. Tittmann was appointed to represent the Office of Standard Weights and
Measures as a member of a Commission organized by the Commissioner of Internal Revenue
for the purpose of recommending standards and methods to be used in analyzing by the optical
method sugars on which a bounty is paid. The recommendations made by this Commission
have been adopted by the Internal Revenue Bureau.

Mr. L. A. Fischer, Adjuster, served during the year with ability, making verifications ani -
adjustments of standards, and assisting in other operations demanding technical skill.

Mr. John F. Hayford was assigned to duty December 15, and was chiefly engaged in
weighing and determining the densities of weights intended to be used as the reference and
working standards of subsidiary weights. He will,-as time permits, correlate all of the office
weights of different denominations by reference to the Prototype Kilogramme,

Mr. Tittmann has submitted with his report an abstract in tabular form showing the work
done in the verification of weights and measures during the fiscal year.

SUB-OFFICES, U. S. COAST AND GEODETIC SURVEY.

Sub-office in Philadelphia—At the Sub-office in Philadelphia, the charge of which was con-
tinued with Assistant S. C. McCorkle, the charts, coast pilots, tide-tables, notices to mariners,
and other publications of the Survey are kept readily accessible to public inspection, and all
the inquires relating to them are promptly answered. Requests for information which cannot
be complied with at the Sub-office are referred to the office in Washington. .

Mr. McCorkle reports that courtesies were extended to and received from other branches
of the Government service having offices in the city. These were the Corps of Engineers,
U. S. Army, the Light-house Engineer, U. S. A, the Light-house Inspector, U. 8. N, and the
Branch Hydrographic Office, U.S. N. All requests for information received from these offices
met with a prompt response.

The local organizations or firms interested in commerce and navigation which obtained
information were the Philadelphia Maritime Exchange, the Board of Port Wardens, the Board
of Trade, the Pennsylvania Railroad, the Franklin Institute, Messrs. Henry Winsor & Co., and
Messrs. Peter Wright & Sbns.

There were 738 visitors to the Sub-office during the year, the larger number of them by
far in quest of information.

Reference to a series of tidal observations which Mr. McCorkle was instructed to make at
Chestnut street wharf, Philadelphia, will be found under a heading in the “ Eastern Division.”

Sub-office at San Francisco.—Assistant George Davidson, who continued in charge of the
Sub-office at San Francisco, in addition to the gther duties devolving upon him and referred
tounder headings in the “ Western Division " 4%d the “ Division of Alaska,” reports that he has
answered directly all calls for information or referred the same to the Superintendent, whether
coming from field officers or from persons not connected with the Survey.

When Mr. Davidson took the field in the primary triangulation work on Mount Conness, Tuly
22,1890, he left the Sub-office in charge of Assistant Jas. 5. Lawson until hisreturn in September,
when he resumed the chargeof it. Mr.Lawson gaveassistancein duty at the Sub-office through-
out the year, and especially during the times of Mr. Davidson’s absence on observatory work.

Mr, Frank W. Edmonds continued to serve as clerk, and made all observations needed for
determining time in the latitude work, and for the error and rate of the Sausalito tidal
chronometer. ' -

Vicente Denis, messenger and porter, continued in charge of instruments and camp
equipage stored at the Sub-office, and wound regularly the astronomical clock and chronometers
at the Lafayette Park Obseratory. The usual inventory of instruments, books, and general
property was made out in December by Sub-assistant Morse.
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The following-named officers were specially employed under the direction of the Superin-
tendent.

Assistant S. Charles Peirce, in gravity research; Assistant Geo. A. Fairfield, since March,
1891, in the immediate supervision of State Surveys; Assistant Andrew Braid, as Executive
Officer to the Superintendent; and Assistant Edward Goodfellow, in the preparation for
‘publication and the editing of the Annual Reports and Bulletins of the Survey.

During the year, the employment of Mr.Charles Junken as a civilian expert was continued
with special reference to the reduction and discussion of all observations transmitted to the
Archives that would be available for the preparation of new charts of Alaska, or new editions
of old charts, and for the compilation for publication of the Alaska Coast Pilot. Mr. Junken
completed the drawing of a chart of Lynn Canal and Stephens Passage, hased upon work of
the 12ydrographic parties in charge of Commander C. M. Thomas, U. 8. N, and Liecut. Com-
mander H. B. Mansfield, U. 5. N,, Assistants, Coast and Geodetic Survey. in 1888 and 1390,
and revised and brought up to date the manuscript of the Alaska Coast Pilot from the
Straits of Fuca and Dixon Entrance to Yakutat Bay, originally prepared by Commander H.
E. Nichols, U. S. N., while on Coast Survey service. This work was sent to press before the
end of the fiscal year. .

With regard to the progress of the Survey in Alaska, and generally upon our Pacific Coast
to the southward, I would observe that while my recent visit of inspection to those coasts did
not fail to impress me with the many difficulties to be encountered, due in part to the preval-
ence of dense fogs and to other climatic peculiarities, to the bold and rugged character of the
topography, to the lack of facilities for land transportation. and to the exposed and at times
hazardous character of the off-shore hydrographic work, yet I was at the same time convinced
that the methods adopted to overcome these difficulties were effective, and that with adequate
appropriations, they will enable the Survey to keep pace with the extraordinary development
of the commercial, mining, and agricultural resources of the country. This development
demands at the earliest practicable date trustworthy charts of the whole coast, and all other
information conducive to the safety of commerce and navigation,

H. Ex. 43—7 .
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Distribution of the field parties of the Coast and Geodetic Survey upon the Atlantic, Gulf

of Mexico, and Pacific Coasts, and in the interior of the-United States during the fiscal year
ending June 30, 1891.

TasLe No. 2.
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Tasre No. 3.
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and to individuals upon application, during the fiscal year ending June 30, 189r.
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Report of the Assistant in charge of the Office for the fiscal year ending June 30, 1891.
Orrice Rerort No. 2.

Report of the Hydrographic Inspector for the fiscal year ending June 3o, 1891.

Orrice Rerort No. 3.
Report of the Disbursing Agent for the fiscal year ending June 3o, 1891.
Orrice Rerort No. 4.

Report of the Assistant in charge of the Office of Standard Weights and Measures fox
the fiscal year ending june 30, 1891,
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TABLE No. 1.—18g1.

Distribution of the Field Parties of the Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and
Pacific Coasts, and in the inlerior of the United States uring the fiscal year ending [une 30, 1891

I.—EASTERN DIVISION—STATES EAST OF THE

MISSISSIPPI RIVER.

States.

Parties.

Operationg,

X !
Persons conducting operations, [

Localities of work.

Maine e

Maine. tecemmwmm e

The New England and
Middle States.

hui 13 111

Maine and Massachu-
setts.

Massachusetts __ ...}

Aaneachnsotts waeiommn..

No. 1

10

mn

12

Triangulation . ______

Topography and hydro-
graphy.

Hydrography ._..______

Maguetic observations

Physical hydrography- -

Hydrographic examin-
ations,

Topography and hydro-
graphy.

Town boundary sur-
veys,

Physical hydrogx‘a.phy; -

Hydrography ...

Hydrography oo cen

Topogtaphy e

Joseph  Hergesheimer, assistant; |
J. 8. Siebert.

J. A. Flemer, sub-assistant . ______

J. A. Flemer, sub-assistant; 8. P.
Bradley and W. B, Pacy, acting
aids.

Lieut. pomm«nder 8. M. Ackley,
U. 8. N., assistant; Ensign E. A,
Anderson, U, 8. N.; John Ross.

James B. Baylor, assistaut.__

Lieut. Commander 8. M. Ackley,
U. 5. N., sssistant.

Lieut. Commander 8. M. Ackley,
U. 8. N,, asgistant ; Knsign E. A.
Anderson, U. 8. N.; Jolu: Ross.

Stebhman Forney, assistant

Henry L. Whiting, assistant, and
Comunissioner of the Massachus-
etts State Survey; C. H. Van
Orden, assistant,

Henry L. Marindin, assistant;
Homer P. Ritter, expert observer ;
F. A. Young, aid; M. V, Safford
and C. E. Mendenhall, recorders.

Lieut, E. M. Hughes, U. 8. X,, assist-
ant ; Lieut, W, P, Elliott,U. 8. N.;
Lieut. W, P. Burdick, U, 8. N.;
Lieut. L. K. Reynolds, U. 8. N.;
Xosigns J. ¥, Luby, L. C
Bertelotte, J. I, Rohrbacker, W.
‘W. Buchanan, E. H. Duval], and
¥. H. Brown, U. 8, N.

Lient. W, P. KElliott, U, 8 N,
assistant ; Lieut. L. K. Reynolds,
U. 8 N.; Emsigns J. H. Rohr-
backer, W. W. Buchanan, E, H.
Duvall, and ¥. H. Brown, U.8. N.

D. B. Wainright, assistant; W. B.
Hindmarsh, foreman; R. J. Mc-
Adory, recorder; W. T, Oliver,
Jevel rodsman,

Triangulation of the Schioodic Lakes, forming part
of the Northeastern Boundary between the United
States and Canada.

Topographical survey of the Schoodic Lakes to the
northward of Vanceboro,
Columbia.)

Continuation of the topographic and hydrographic

(See also Florida.) .
{See also District of
survey of the St. Croix River from the vicinity of

‘Vanceboro, Me., to the sonthward.
trict of Columbia.)

{See also Dis-

Completion of the hydrographic survey of Eastport
Harbor, Me. (Sce also Massachusetts and New
York.)

Magnetic olservations at stations in Maine, New
Hamypshire, Vermont, Massachusette, Connecticut,
New York, New Jersey, and Pennsylvania. (See
also North and South Carolina.)

Observations relating to changes in river beds, coast
of Maine, {See also Massachussetts and New York.)

Hydrographic examinations for the Coast Pilot on the
coasts of the New England States. (See also New
York.)

Topographicand hydrographic survey of the Kennebec
River, Me,, from Gardiner to Augusta.
Florida, Alabama, and Texas.)

{See also

Jontinnation of the work of determining town boun-
daries in the State of Massachusetts.  Service as a
member of the Missisgippi River Commission.

Coast of the Island of Nantucket from Great Puint te
Sinsconset, and thence to Surfside Hotel,

Hydrographic resurvey of Nantucket Shoals. (See
also Louisiana and Texas.)

Additional soundings and revision of hydrography on
Handkerchief Shoal and in its vicinity. {(See also
New York.)

Topographical resurveys and triangulation prepara
tory thereto on the shores of Buzzards Bay and
Nantucket Bound. (See also District of Columbia.)

101
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TABLE No. 1.—~Continued.

State, Parties. Operations. Persons conducting vperations. Lucalities of work.
Rhode Teland ... No.14 | Tidal observations ... N. G. Herreshoff, voluntary obssrver.| Automatic tide guage established at Bristol, R. L.
Massachusetts, Connec- 15 | Physical hydrography.-| Lieut. C. E. Vreeland, U. 8. N., as- | Observations of temperatures, densities and currents
ticut, and New York, sistant; Prof. William Libbey, to the south of Marthas Vineyard in the approaches
U. 8. Fish Commission. to the coassts of Massachusetts, Connecticut, and
New York. (See also North Carolina, South Car-
olina, and Florida and Gulf Stream ¥xplorations.)

Connecticut and New 16 | Physical hydrograpby_.| E. E. Haskell, expert in physical | Observations of tides, currents, densities and temper-

York. hydrography. atures in Long Island Sound, in connection with
the work of the U. 8. Fish Commisgion. (Bee also
Gulf 8tream Explorations.)

New York e oo S— 17 | Hydrograph¥aeeeesee-| Licut. W. P. Elliott, U. 8. N., assist- | Hydrographic survey of Shelter Island Sound, near
ant; Ensigns E. T. Witherspoon, the east end of Long Island, N. Y. (See alsa Mass-
snd C. T. Eaton, U. 8. N. achusetts.) '

Connecticut — e 18 | Topography oo John W. Donn, assistant. ..c....| Topographical survey of the Connecticut River from

Lyme Ferry to Salmon River. (8eeslso Naw York,
Maryland, and the District of Columbia.)
Coanecticat e e 19 | Topography .cemmveemmw! W, C. Hodgkins, assistant; James | Topegraphical sarveys on the Connecticut River from
M ' Page, recorder, Middletown to Salmon River and from Middletown
northward. (See also District of Columbia.)
Connecticttt - oo oee 20 | Hydrography and topo- | W, I, Vinal, sssistant ; C. L. Gard- | Hydrographic survey of the Connecticut River from
graphy. ner, foreman; L. A. Baldwin, Lyme Ferry to Cromwell above Middletown. Topo-
zecorder. graphy of the Connecticnt,

New York ..o | 21 | Hydrography———.-——-i C. T. Iardella, assistant ..__.__.___..] Hydrographic resurveys of Shirnecock, Quautuck,

Now YOrK comm e

New York and New Jer-
w.y.

Peonsylvanin ... ..

Pounsylvanis_ .. ______

Murylavd

Muryland __

District of Cohrubia ...

District of Colimbia

Distriet of Columbina ...

District of Columbis .___,

22 | Hydrographic examin-
‘ ations.

23 \ Longitude determina-

| tions, and observa-

tions for latitude,

24 | Topography
25 | Tidel observations .|
2t | Geodetic operations ____

27 | Topographical  addi-
tious and revisions,

2% { Tidal obgervations __.__

29 | Topography and hydro-
graphy.

30 | Latitnde observations __

31 | Relative  determina-
tions of gravity,

32 | Topography ___.___.___

83 | Magnetic observations ..

34 | Experimenta relating

1o measurements of
basca,

Lieut. Commander 8. M. Ackley,
U. 8 N., asgistant.

C. H. Sinclair, assistant; Geo. R.
Putnam, aid.

John W. Donn, assistant; L. A.
Baldwin, fareman.

J. G. Spaulding, observer meem ..

Geo. A. Fairfield, mssistant,in im-
mediate charge of State Surveys;
Prof. E. A, Bowser, acting aasist-
ant.

R. Meade Bache, assistant ; Neville
B. Craig, (part of season.)

Spencer C. McCork!e, assistant

John W Donn, aseistant oo ..

Kdwin Smith, assistant o __|

E. D. Preston, assistant; Stehman
Forney, assistant.

John W. Donn, assistant; D. B.
Wainwright, assistant; W, C.
Hodgkins, wssistant, and J. A.
Flemer, sub-asasistant.

and Moriches Bays, south coaat of Long Island.

Hydrographic examination off Rye Beach, New York.
(See also Maine and Massachusetts.)

Longitade of station at Cape May, N. J., determined
by exchanges of telegraphic signals with Albany,
N. Y., Observations for latitnde of stations also.
{8es also Georgia and Florida, Missouri and Texas,
and Utah and Montana.

Continuation of the topographical survey of the Hud-
son River. (See also Connecticut, Marylaund, snd
the District of Columbia.)

Tidal observations continued with automatic tide
gauge at Sandy Hook, New Jorsey. .

Reconnaissance and sigual building in connection
with geodetic operations in southwestern New
Jersey.

,

Contivuation of the detailed survey for the revision
of the maps of the water front of the City of Phila-
dslphia.

Tidal observations at Chestnut Street wharf, Phila-
delphia.

Topographic and hydrographic survey of Sparrow
Point, Patapsco River, and of the waters in the
vicinity, (See aslso Connecticat, New York, sad
the District of Columbia.) ¢

Obeeryations for latitnde of & station at Rockvills,
Md

Determipations of relative gravity at the Smithsonian
Institation, Wasbington, D. O,

Completion of the detailed topographical survey of
the District of Columbia. (See also Connectiout,
New York, and Maryland.)

tic declinati

D ions of the ‘at the

Charles A, Schott, tant

R. 8. Woodward, assistant_________ |

station near the Const and Geodetic Survey offics,
Washington,

Experimental work conducted with a view to the use
of mstallic tapes-in messursiments of bases,
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Distribution of the field parties of the Coast and Geodetic Survey during the fiscal year 1891,

States. Partiee. Operations, Persons conducting operations. Localities of work.
Virginia._________.___} No. 35 | Hydrographic exami- | Lieut, L. K, Reynolds, U.§. N., as- | Examination of locality of a shoal reported near

nations and surveys.

North Caroling e mene 36 | Bydrographic survey __

North and South Caro- 37 | Maguetic obeervations. |

lina,

South Carolinaand Flor- 38 | Hydrographic surveys
ida. and examinations
Georgin o 39 | Tidal observations __.._|
Georgia sand Tennessoe 40 § Specinl topographical

) surveys.
Qoargia, Florida, and 41 | Longitude determina-
Texan. tions and observa-
tions for latitude.
»
Off the comst of Florida 42 | Physical hydrography. |
and in the Gulf of
Mexico.

Florida e 43 | Topography - cememne_|

Rlorida e 44 | Triengulation, topeg-
raphy, and hydrogra-
phy.

Fiorida and Alabama ___ 456 | Triangulation, topog-
raphy, and hydrozra-
phy.

Alab. 46 | Reco -and tri-

R angulation.

Wississippi and T 47 | Geodetic leveling ______|

Michigan 48 | Recon

WisooRsiD oo 49 | Geodetic operations ...

InGinng o 50 | Triangulation and re-
ccnnaisaance for site
of base line.

Indinnm v e e 51

Triangulation ____ .
'

sistant.

Lieut, C. E. Vreeland, U.8.N_, assist-
ant; Lient. Harry Ximmell,
V. 8. N.; Ensigns W. 8. Muir,
J. K. Rohrbacker, and B. Wright,
U.8. N.; Assistant Surgeon E. 8.
Bogart, jr., U.S.N.

Jas, B. Baylor, assistant

Lieut. C. E. Vreeland, U.S. N, assist-
ant.

Eugene Veith, observer— ... __

0, H. Boyd, assistant_____ e

C. H. Siuclair, sesistant ; G. R. Put-
nam, aid.

Lieut. C. E. Vreeland, U.8. N, assia
ant; E.E. Haskell, hydrographer,

Joseph Hergeshieimer, assistant
P. A. Welker, sub-assistant . . e

Stehman Foruey, assiatant; John B,
Boutelle und 0. B, Freuch, acting
aids,

F. W, Perkins, agsistant; W. B, Fair-
field, sub-assistant ; E. E. Torrey,
foreman, W, B, English,

Issac Winston, assistant; P. A.
Young, &id; Xdmund Quinn, re
corder.

C. H. Boyd, assistant

Geo. A, Fairfield, amsistant, in imme-
sliate charge of StateSurveys; Prof.
J. E. Davies, acting asssistant,

A.T.Mosman, assistant; W. B, Fuir-

field, assistant; E. E. Torroy, fore-
man,

Geo. A, Fairfield, assistant ; J. B.
Boutelle, extra observer; R. L.
McCormick, recorder.

Smiths Point Light, Chesapeake Bay, and hydrogra-
phy of Horeeshoe Shoal and vicinity, Chesapeake
Entrance,

Hydrographic work upon Cape Hatteras Shoals iu
countection with the propuxed kite for a lighthouse
on the western part of the Northern Guter Shoal,
{Sce also Masrachusetts, Connecticut, and New
York, South Carolina and Florida, and Gult Stream
Explovations. j

Determinations of the magnetic elements at stations
in North apd South Carolinz. (Sve also the New
Eugland and Middle States,)

Determination of the position of Martins Industry
Light-v;ssei off Port Royal Entrance, 8, ., and hy-
drographic examination fur shoal reported off Het-
zel 8hoal, Cape Canaveral Flotida. (See also New
England States, New York,and North Careliuva.)

Tidal observations continued at the antomatic tidal
station on Tybee Island, Savannah River Entrance.

Surveys for the preparation of detailed maps of the
grounds included in the Chikkamsugy and Chatta-
noogn National Military Park, (See alro “*Special
Operations ', and Michigan.)

Determinations of longitude by exchanges of tele-
graphic signals, and observations for latitude at
Augusta, Gs., Gainesville, Fia,, and Jacksonville,

{See alzo New York and New Jersey, Missouri
and Utah and Montara.)

Gulf Stream Explorationscontinted.
achusetts, Conuecticut, and New York, North Caro-
liua and South Caroliva and Florida.)

Topographical reconnaissance of the west coast, be-
tween Cape Sable and Cape Romano. (See also
Mainve.)

Tex,

{Swee aluso Mass-

Tributaries of Pensacola Bay.

Completion of the survey of Perdido Bay and its
tributaries. (See alsu Maine and Texas,)

Continuation of the reconnaissance and occupation of
stations for the extension of the pritnary trisngula-
tion in Alabama towards the Gulf of Mexicy.  (See
also Lonisiana and Kansas.)

Connection of Memphis, Tenn., with Corinth, Miss.,
by lines of geodetic Jeveling. (See also Missouri.)

Reconnaissalice between Lukes Harovn and Erie on the
Detroit and 8t. Clair Rivers and couniry adjacent
for a schente of triangulation to connect with that
of the Lake Survey. (See alac Georgin and Ten-
nesses. ) .

Continuation of geodetic operativns in the State of
Wisconsin,

Continuationof the primary triangulation adyvancing
to the wesiward near the 30th parsliel fu Indiaua
to & connection with that advancing to the eustward
in the same State. Reconnaissance for a base of
verification.

Conpaction of the primary triangulation uear the 39th
paraliel edvancing to the eastward in the Btate of
Iadiana with that advancing to the westward in the
same State.
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TABLE No. 1.—Continued.

States, Parties.

Operations,

Persons conducting operations.

Localities of work.

Indians - cceemmeomeeo._| No, 52

West Virginia ___ 53

Tennessee wawezmemee|

Preparations for base
mesnsurement.

Reconnaissance for site
of a base line,

Geodetic operations ...

A, T. Mosman, assistant; Prof.J, H.
Gore and J. 8, Siebort, temporary
aids; Th. Giersten, Frank A, Cope,
aund Robert Pennington, recorders.

‘W. B. Fyirfield, sub-assistant_._.____

Geo. A. Fairfield, assistant, in imme-
diatecharge of State Surveys; Prof,
A, H.Buchanan, acting assistant.

Preparations for the measurement of a base of verifi-
cation &t Holton, Ind.

Reconnaissance for the location of a base line in West
Virginia and for its connection with the transconti-
nental triangulation.

Ocecupation of stations in continuation of the trian-
gulation of the State of Tennessee,

*

11.-MIDDLE DIVISION.—STATES AND TERRITORIES BETWEEN THE MISSISSIPPI -RIVER
AND THE ROCKY MOUNTAINS.

QOperations,

Persons conducting operations.

TLocalities of work.

!
States., | Parties.
Minnesots . oomeoveee No. 1
Minnesota and North 2

Dakota (Middle Divi-
gion), and Utah and
Montana (Western

Geuodetic operations _...

Longitude determina-
tions  and  observa-
tions for latitude.

Geo. A, Fairfield, assistant, in charge
of State Surveys; Prof. W.R. Hoag,
acting assistant.

(. H., 8i nclair, assistant; R, A, Marr,
asgistant,

F. A.

Recounaissanceand occupation of stations in continu-
ation of the triangulation of the State of Minne-
sota.

Determinations of longitude by exchanges of tele-
graphic signale at #ations in Minnesota and North
Dakota, and in Utah and Montana, Observations
for latitude also, {See also New York and New
Jersey, Georgia, Florida, and Texas.)

Determinations of longitude by exchanges of tele-
graphicsignals at stations in Missonri, :nd cheerva-
tions for the latitude of the stations.

Transcontinental line of gdodetic levoling extended to
the westward in Missouri from Jefferson City to
Kanesas City.

Occupation of stations continued and reconnaissance

(See also Mississippi anud Tennessee.)

extended for carrying to the westward in Kansas
the transcontinental triangutation near the 39th
parallel,

Transcontinental triangulation extended to the west-
ward and eastward from Fort Wallace, Kansas, (See
aleo Alabama and Louisiana.)

Hydrographic surveys cn the coast of Louisiana be~
tween Barataria Bay and Last Island. (See also
Texas and Massachusetts.)

Reconnaigsance for the connection of the triangula-
tion of the Mississippi River in the vicinity of Don-
aldsonville, with that of the Gulf of Mexico by way
of the Atchafalaya River. (See also Alabama and
Tennessee).

Observations of the magnetic eloments absolute and
differential, continned at the automatic registry sta-
tion, 8an Antonio, Texas.

Hydrographic resurvey of Aransas Pass, Entrance to
Aransas Bay, Texas. (See also Louisiana and
Ma tts.)

Division).
MISSOUT oo 4 | Longitude determina- | C. H. Sinclair, assistant; Geo.R. Put-
) tions and observa- nam, aid.
tions for latitude,
MIEBOUTT e o mmem 4 | Geodetic leveling muc. Isaac Winston, essistant;
| Young, aid.
& | Reconmaissance andtri- | F, D, Granger, assistant; M. A.Coles,
angulation, recorder.
HANRRS o n oo m e 6 | Reconnaissance andtri- | F, W. Perkins, assistant; R. E. Du-
angulation. vall, foreman,
Louisiang .. ____ % | Hydrograph¥ e o Lieut. Edw'd M. Huoghes, U. 8. N.,
assistant ; Lieut. W, L, Burdick,
U.8.N.; Eneigns W.W.Buchanan,
J. F. Lauby, Ford H. Brown, and
W. B. IToggatt, U.8. N,
[FEETITITY T SN 8 | ReconpRissance . ...| F. W. Perkins, assistant. ceweemceea-
TeXBB e e 9 | Magnetic obeervations..| R. E. Halter, assistant; L. G. Shultz.
TEXBS e 10 | Hydrography —cemwoee-| Lieut. E. M. Hughes, U. 8 N,
assistant; Lieut. W. L. Burdick,
U. 8. N.; Ensigns W, W. Buch
an,J¢ F. Luby, Ford H. Brown,
! and W, B, Hoggatt, U, 8. N,
Texas 11 | B Stel Forney,
Yon Wyezecki, foreman.

istant ; Ralph

Reconnalssance for triangulation along the Rio Grande
from El Paso, Texas, to the southward and south-
westward, (Seealso Maine, Florida, and Alubams).




TABLE

NO. 1—Continued.

Distribution of the field parties of the Coast and Geodetic Surrey during the fiscal year 1891.

111.--WESTERN DIVISION.—STATES AND TERRITORIES BETWEEN THE ROCKY
MOUNTAINS AND THE PACIFIC.
States or Territories. | Parties. Operations. Persons conducting operations. Localities of work.
Californigt o caoee e No.1 | Special hydrography .-.| Lient. D. Delehanty, U. 8. N., | Establishment of a trial course off the coast of Califor-
asgistant, nia for the speed trials of the new naval cruiser San
Francisco,
California’ oo coemeceeee 2 | Hydrography —____ —_._| Lieut. D, Delehanty, U. 8. N., asssist- | Completion of the hydrography of the coast of Cali-
ant; Lieunt, Charles A. Gove, foraia in the vicinity of Piedras Blancas and Point
U. 8. N.; Ensigns J. B, Blish, Sur Lights. Determination of the position of Von
H. B. Wilson, W. L. Dodd, and Helm Rock in the vicinity of San Simeon.
§. R. Hurlbut, U, 8. N.

Californis _aeeooemeoeoeo| 3 | Triangulation and to- | A. F. Redgers, assistant ; John Nel- | Coastof Califernia between Cape San Martin and Point
pography. son, sub-assistant, Sur.

Californis, Washington, 4| Determinationg of { Dr. T. (. Mendenhall, superintend- | Determinations of gravity with improved apparatusat

and Alaska. gravity. ent. stations in California, Washington, and Alaska.

Californie __. 5 | Primary trinugulation | George Davidson, assistant; J. J. | Occupation of Mount Conness, primary station in the
and general charge | Gilbert, assistant ; Isaac Winston, |  Sierra Nevada. Moon culminations at the astro-
of land operations. assistant ; Fremont Morse, sub- nomical station, San Francisco, in connection with

assistant ; ¥. W, Edmonds, clerk ;]  those observed in Alnska. Magnetic observations
F. H. Finley, recorder. at the Presidio of San Francisco.

California e 6 | Tidal observations ... George Davidson and James S, Law- | Record continued at the automatic tidal station, Suu-
son, assistanis ; Emmet Gray, ob- salito, Bay of S8an Francisco.
BETVET.

CRLFOrnia — v ccommmmmm 7 | Hydrograpbic re-sur- | Lieut. D. H. Mahan, U.8. N, assist- | Completion of resurveysand examinations of sound-
veys and examina- ant. ings in Suisun Bay, Karguines Strait and vicinity.
tions.

California ___.____..__.__ 8 | Primary triangulation _| E. F. Dickins, assistant; F. West- | Primary triangulation north of the Bay of San Frun-

dall, acting aid. ciBeo,

Oregon___.. 9 | Topography —-ovc--oe| E. F. Dicking, assistant; F. West- | Topographic and hydographic surveys in Coos Bay,

dahl, acting aid. Oregon, and coast topography south of Cape Gregory.

Oregon and Washington_ 10 | Triangulation and topo- | Cleveland Rockwell, assistant. Continuation of the survey of the Columbia River
graphy. from Vancouver, Washington, towards the Dalles.

Washington - eeeeemereee 11 | Hydrography eeeeo.-__| Lieut. J. M. Helm, U, 8. N., assist- | Hydrographic survey of Willapu Bay, Washingten.

ant.; Lient. A. G. Rogers,
U. 8. N.; Ersign Guy W. Brown,
T. 8. N. ; Assistant Sargeon P. H.
Bryant, U. 8. N. Puring parts of
the season: Ensigns W. H. G.
Bullard; A. N. Mayer, and J, H.
Gibbony, U. 8. N.
Washington —-cmeeeooen 12 | Special topography...—. J. F. Pratt, asgistant .. Topographical resurvey of the water front of Port
Townsend.
‘Washington oo 13 | Hydrography oo Lieut. J. N. Jordau, U. 8. N,, assist- | Hydrographicsurveys in Skagit Bay, Drayton Harbor,
ant ; Eusigns Harvey George and Boundary Bay, and the Gulf of Georgia.
E. Moale, jr.

Washington ——eoeoe oo 14 | Special surveys; trian- | J. J. Gilbert, assistant_____________| Surveys of the water fronts of Whatcom, New What-
gulation and topo- com, aud Fairbaven, for the Harbor Line Commis-
graphy. sion of the State of Washington.

Montana and Utah_____. 15 | Longitnde determina- | C. H. Sinclair, assistant ; R. A, Marr, | Exchanges of telegraphic signals for longitude be-
tioms. assistant, tween Salt Lake City, Utal, and Helena, Montana.

(See also New York and New Jersey, Georgia,
Florida and Texas, Minuesota and North Dakota).
) 1;7) S 16 | Primary triangulation_.] William Eimbeck, assistant; P. A, | Ocenpation of stations in continuation of the trans-
Welker, sub-assistant. continental triangulation along or mear the 39th
parallel in Utah,
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IV.—~DIVISION OF ALASKA, INCLUDING THE COAST, INLETS, SOUNDS, BAYS,

UNITED STATES COAST AND GEODETIC SURVEY.

TABLE No. 1—Continned.

RIVERS,

AND THE ALEUTIAN ISLANDS.

Territory. Parties. Operations. Persons comducting operations. Localities of work.

Southeastern Alaska,St. | No.1| Determinations of | Dr. T. C. Mendenhall, superintend- | Stations at Burroughs Bay, Wrangell, Sitka, Juneau,
Paul Island, Pribilef gravity. ent; Fromoot Morve, sul-assistant.| Pyramid Harbor, and Yakutat Bay, Southeastern
group, Bering Sea, and Alaska; at St. Paul Island, Pribilof group, Bering
British Columbia near Sea, and at Port Simpson, B. C., near the Southern
the Alaska boundary - Boundary of Alaska. (Bee also California and
line. ‘Washington.)} *

Suvutheasteru Alaska . 2 | Hydrographic work in- | Lieut. Comd’r H. B. Mansfleld, | Duringseason of 1890, survey of Taku Inlet; Stepheus
volving general sur- U.8.N., assistant. Officers attached Passago from Douglass Island porthward, Gastinean
veys, to party during season of 1890 : Channel and Lynn Canal. Season of 1891; Behm

Lieut. E, J. Dorn, U. 8. N.; Eun- Canal.
signs H, C. Poundstone, G. R.

8locum, Jos. Strauss, W. H. Faust,

and F. W, Jenking, U.8, N. Dur-

ing season of 1891: Lient. E. J.

Dorn, U. 8. N.; Ensigns H. G
Poundstone, W, L. Howard, F. L.

Chapin, W. G. Miller, and W, H.

Faust, . 8. N.

Northeastern Alaska . .. 3 | Preliminary surveysre- | J. E. McGrath, assistant ; J. Henry | Occupation of statt nesar the junction of the 141st
laticg to boundary Turner, sub-assistant, meridian with the Yukon and Porcupine Rivers,
line, Alaska, in tion with a prel 'y survey of

the boundary line hetween Alaska and the British

Possessions in North America.
Gulf of Alask8 e 4 | Tidal obeervations....-| @eorge Davideon, ‘assistant ; F. Sar- | Tidal record continned during part of the year at the
gent, observer, automatic tidal station at 8t. Paul, XKadiak Island,

Alaska. (Ses also Califoraia.)

SPECIAL OPERATIONS. B

Puarties. Persons conducting operations, Localitiea of work.
No. 1 'Lient. C. K. Vreeland, U. 8. N,, assistant ; Prof. William Libbey of the | Observations of temperatures, densjties, and currents to the sonth of
Fish Commission. Marthas Vineyard in cofperation with the work of the U. 8. Fish
. ¢ Commission.
2 | Prof. Richard Rathbun, of the Fish Commission ; E. K, Haskell, U. | Observations of tides and currents, densities and temperatures in Long
8. C. and G. 8., Expert Observer; Lieut. Robert Platt, U. 8. N, Jaland Sound in connection with the work of the U. §. Fish Com-
commanding steamer Fisk Hawk. mission. ’

$ | C. H. Boyd, assistant Surveys for the preparstion of detailed mupw of the grounds included
in the Chickamanga and Chattanocoga Nativnal Military Park.

4 | Lieut. D. Delchanty, U. 8. N., assist. Yatablishment of & trial course off the Pacific coast for the speed trials
of the new naval cruiser Sun Francisco,

5 1 J.J. Gilbert, sssistant Surveys for the Harbor Line Commission of the State of Wushington of
the water fronts of the cities of Whateom, New Whatcom, and Fair-
haven, Bellinghian Bay.

€ | J. E. McGrath, asistant ; J. H. Turner, sub-assistant . o em o Burveys relating to a preliminary location of the boundary line b

Aluske and the British Possessions in North America.
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%

TABLE No, 2.—1891.

Statistics of Field and Office Work of the Coast and Geodetic Survey for the fiscal year 1891,
and total to June 30, 1891.

Total to During fiscal Total to
‘ June 30,1890.| year 1891. | June 30, 189X,
RECONNAISSANCE.
Area in square statute miles . vvcvrevencririnianeiienrna. 388 s21 14 629 403 150
Parties, number ofc. o iiviiiiinscionsscicissnisaciess]iriesinseanas 2 fereeriiinnnnn
BASE LINES.
Primary, namber of............ reeseneansrranonn eeeen | 2 ennn 15
Primary, length of, in statute miles, .,ceverineenninnnnns 101 §...... P 101
Subordinate, nUMber of v vvvr s inacsacrceosranscanos 138 [...... eseen 138
Sudordinate and beach measures, lengthof.....c.cvauenn. 528 Creren aeaany 528
TRIANGULATION,
Area in square statute miles . .. ...icovvveseciroeraneenns 256 441 8 536 264 977
Stations occupied for horizontal measures, number of ..... 12 883 533 13 416
Geographical positions determined, numberof ........... 24 739 535 25 274
Stations occupied for vertical measures, number of. ....... g21 10 931
Elevations determined trigonometrically number of ....... 2 305 22 2 327
Heights of permanent bench marks by spirit leveling, 803 38 841
numbex of.
Lines of spirit leveling, length of, in statute miles. ....... 4 IIs 170 4 285
Triangulation and leveling parties, numberof....c...o .o il oot 18 e
ASTRONOMICAL WORK.
Azimuth stations, number of....... tiitessscsssssaansens 228 4 232
Latitude stations, numberof . ..cvovvnrreinsoronssoncenen 355 1x 366
Longitude stations, telegraphic, numberof............... 54 7 161
Longitude stations, chronometric or lunar, number of..... 112 2% 114
Astronomical parties, numberof ........ .. il Lan bl veeann Y 2NN
MAGNETIC WORKS.
Stations occupied, numberof ........ 838 rg} 857
Magnetic observatories in operation .. . ...... e 5 11 3
Magnetic parties, nuMbErof . ....cvceseeenoncasecasiasesfocssconrocssiforssmescecadiian, cremasne
GMVI;PY MEASURES.

Home stations occupied, numberof .......ociiauninn.. 19 7% 26
Foreign stations occupied, number of. . c.ovee sesesraese 23 I 24
Parties, nunber of.ceceecssssccnassisvrsscsscsrnvssrcasfiosccnsananns | S T

*1n addition to these two new stations one old station was re-occupled.
+1In addition to these nineteen new stations twenty old stations were re-occupled.

IBiation of 1nst yeur, cccupation continued.

* 3 In adilition to these seven stations two old stations

;vmro-omphd.
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TABLE No. 2—Continued.

volumes.

Total to During fiscal Total to
June 30,18g0.! year 1891. | June 30, 18_91.
TOPOGRAPHY.
Area surveyed, in square statute miles..... egrerastrenann 33 910 2 483 36 303
Length of general coast, in statute miles.. ............... 8 832 1 009 9 841
Length of shore line, in statute miles, including rivers, 96 407 1 200 g7 613
creeks, and ponds.
Length of roads, in statute miles................ e 47 461 231 47 692
Topographical parties, number of 1 J
HYDROGRAPHY,
Pafties, number of, in charge of naval officers............[. ... ... 0000 ;& S P
Parties, number of, in charge of civilian officers. ........[. ... ... ..... IO fieiiinnnnannns
Number of miles (geographical) run while sounding...... 461 533 11 381 472 014
Area sounded, in square geographical miles.............. 150 883 2 686 153 509
Miles run additional of outside or deep-sea soundings..... 92 995 Jvieneiuenaenn 92 995
Number of soundings.....c.viviivnineinieaca e 19 9o7 165 415 721 20 322 886
Deep-sea soundings. . .. ovniiirineniaiineeineanecerens I3 247 23 I3 270
Deep-sea temperature observations.........c.o.veienunens 15 455 2 500" 17 655
Current stations, number of, occupied by hydrographic |, ., ......... P22
parties.
Deep-sea current stations, number of......... P O 23 |
Deep-sea subcurrent observations, number of ......... .0 oL 27580 |t ciinneenn
Deep-sea surface current observations, number of . .......[ ... ... ..., 850 |.........0...
Specimens of bottom, numberof.....covviiliiiiial I3 533 150 13 683
Automatic tide gauges established.....c... oot il g6 3 99
Automatic tide gauges discontinued .. ... ... .. ... 87 6 93
Parties doing tida! work exclusively........ ... .o oo oLl 4 e
Parties doing tidal work in connection with hydrographic |, ... ......... 22 L. P
work,
Staff and box gauges established........... Cerieeas PR 2 081 71 152
Staff and box gauges discontinued s.ieeeiaiiiiiiia.. o078 72 150
KECORDS.
Triangulation, originals, number of volumes...... e 5 874 147 6 021
Triangulation, originals, number of cahiers............. . ... ......... LS P,
Astronomical observations, originals, number of volumes. 1 951 30 1 981
Astronomical observations, originals, number of cahiers... ... ......... F-2 S .
Magnetic observations, originals, number of volumes. ... 676 5 681
Magnetic observations, originals, number of cahiers......j. ... ... ... .. - bl T P
Pendulum observations, originals, number of volumes......... ......... 23 de.o.o.... e
Duplicates of above, number of volumes................ 6 335 188 6 523
Duplicates of above, number of cahiers ........... ... 0 i il 69 e eeeaeans
Geodetic leveling observations, number of vols., originals. ... ......... 37 Jeeee i veneas
Geodeticleveling observations, number of vois,, duplicates T - 2
Computations, number of volumes .......c et 4 205 140 4 345
Computations, number of cahiers .......... ... diiiiiiiL, 65 livurvaiennnn.
Hydrographic soundings and angles, originals, number of 11 564 362 11 926
volumes.
Hydrograyhic soundings and angles, duplicates, number of 3 464 250 3 714

* Made for the U, 8. Fish Commission; also 500 obrervations of specific gravity of ses-water, surface, and subsurface,




TABLE NO.

2——Continuved.

Statistics of Field and Office Work of the Coast and Geodetic Survey for the fiscal year 1891, and total to
June 30, 1891—Continued.

Total to During fiscal Total to
* June 30, 18g0.] year 1891. | June 30, 18gT.
RECORDS—continued.
Tidal and current observations, originals, number of vols. 4 470 190 4 660
Tidal and current observations, duplicates, number of vols. 2 954 96 3 050
Aggregate years of record from automatic tide gauges .. .. 270 58 2761%
Tidal stations for which reductions have been made....... T 476 77 1 553
Aggregate vears of record reduced ....voivvuiiiii it 280 16 296
MAPS AND CHARTS.
Topographic maps, originals. .............. e e 1 970 50 2 020
Hydrographic charts, originals............. P 2 195 61 2 256
ENGRAVING AND PRINTING,
Finished charts published from engraved plates, total 475 19 494
number of.
Engraved charts withdrawn from circulacion .....cvvnnn e 164 9 173
Engraved plates of preliminary charts and diagrams for 722 2 724
the Coast and Geodetic Survey reports, number of.
Electrotype plates made . ..o vvnivevin e iieiinirannnn 2 182 46 2 228
Charts published by photolithography, number of.........[. ... ..o oL 29 16g*
Charts published by photolithography withdrawn from |... .......... | S
circulation.
Engraved plates of Coast Pilot charts ......... .. ... ... 315 U 8o
Engraved plates of Coast Pilot views...........c..o. 0 98 6 104
Printed sheets of maps and charts distributed .......... .. 782 618 52 959 835 577
Printed sheets of maps and charts deposited with sale agents. 369 733 31 4635 401 198
Printed sheets of maps and charts sold at Coast and Geo- |............. 683 ... .aaeelo.

detic Survey office.

* Beginning July 1, 1884, to and including June 30, 1891.
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TABLE No. 3.—18901,

Information furnished to Departments of the Government in reply to special requests and fo individuals
upon application during the fiscal year ending June 30, 1891.

Date. Name. Data furnished.
1880,
July 2 | Mississippi River Ct irsion__. Tracing of hydrogaphy from Grandview Reach to Donaldsonvilie, Ls.
8 | A. M. Harrod, Civil Engineer, New 6rleans, | 7 Topographic and hydrographic survey of island bounded by Rigolets, Chef
. Menteur, Lakes Pontchartrain and Borgne, Louisiana.

5 | Richards and Savse, New York Gty oo ! Hydrographic survey, vicinity of Bay Point, New York Harbor.

8 | ¥. H. Bigelow, Nautical Almanac Office, Washingten, T, C,..§ Bulletins Nos. 5, €, 7, and six magnetic charts for the epochs 1885 and 189,
10 | J. . Bradley, Deer Park, Md._.__ Geographical position of Oakland and height of Deer Park above the ocean.
11 | Samuel '8, Cantain, Master Tug Ocean King, Mt. Desert | Table showing hourly rise and fall of tide for different ranges.

Ferry, Me.
17 | M, Bsker, U. 8. Geol 1 Survey Formula for magnetic declination at Kal Mich.
17 | W. A, Goodyear, State Geologist, California. Height above the ocean of 14 stations in or near Mendocino county, Cal.
17 | E. Ricksecker, Seattle, Wash Tracing and strengthening contours on photographs of topography of Seattie,
Washington.,
18 | J. P, Kelly, Resident Engineer of Canals, Albany, N. Y..__._} Description of two bench marks, Rondout, N. Y.
22 | K. C. Vose, U, 8, Signal Service, Lacrosse, Wis, Geographical position and height above sea of Lacrosse, Wis,
23 | J. L. Smithmeyer, Washington, D, C Description of five bench marks, 0ld Point Comfort, Va.
24 | J. L. Smithmeyer, Washington, D, Caceeeeneeeevcmmuanaen-.| Deecription of two bench marks, 0ld Point Comfort, Va.
25 | Chas, L. Harrison, Civil Engineer, Chicago, Il _.ov cwum.... | Information relating to different patterus of tide pauges,
26 | Wm. G. Ford, jr., Bath Beach, N, ¥ ccaumn. emcccemeesmsnee--] Description of {wo bench marks, Bath Beach, N. Y,
29 | Fames 8. Cooley, Glen Cove, N. Y. Tidal date Hempstead Harbor, L. 1.
29 | N. Spofford, Engineer, Haverhill, Mass. Geographical position of and remarks on Borden's triangulation station, Salis-
i bury Marsh,
29 | J. C. Henkenius, State Engineer's Office, California ..._.____|{ Astroncmical latitude and longitude of station * Needles," Cslifornia.
* 81 | A. P. Killinger, Civil Engineer, Cedar S8prings, Va...cesu-...] Epoch of maximum east declination at Marion, Va., and pamphlets on terres-
trial magnetism and isogonic charts for 1885 and 1890.
31| Col. I X, Langdon, Fort Hamilton, N, Y. Harbor ...} Geographical positions and descriptions of trigonometrical stations in tha
vicinity of the Narrows.
August 4 | C, C. Merrick, Chicago, TlI__..._ Distances furnished from Mobile, Ala., and New Orleans, La., to Havana and
Central and South American ports.
4! W, G, Ford; New York City. Hydrographic survey of Gravesend Bay, N. Y.
6 | Wm, L. Bacot, Stapleton, Staten Ysland, N. Y______..__ Description of eight tidal bench marks on Staten Island.
11 | Nath'l G. Herrashoff, Bristol, R. 1 Description of three tida] bench marks nesr Bristol, R. I.
14 | Prof. A. W. Phillips, Yale College, Connscticut «ooeeceae. Tida! differences New York and New London avery hour of moon’s transit,
14 | L. Turner, Washington, D, C D and direction of Coveville, Va., and Washington, D. C.
14 { H. K. Averill, Civil Engineer, Plattsburg, N. Y. Annual change of the magnetic declination in the vicinity of Lake Champlain,
14 { Maj. W, P. Stanton, U, 8. A., Boston, Mass Magnetic declination at Marsball Point Light-house in 1831 and 1890,
15 { Amos Ross, P 1a, Fla Topographic and hydrographic survey of Perdide Bay, Florida and Alabama
156 | W. . Bibb, Mont, y, Ala. Topographic and hydrographic survey of Perdide Bay, Florida and Alzbama.
16 | 8. Pervy Jones. Topographic and hydrographic survey of Perdido Bay, Florida and Alahama.
16 | Maj. W. 8. Stanton, U. 8. A., Eng'r st and 22 L.-H. Dists.__] Description of tidal bench mark at Marshall Point, Me.
19 | H. ¥. Garrison, Sec'y Harbor Line Comm’n, Tacoma, Wash_._| Description of two bench marks at Tacoma and Seattle, Wash.
19 | W, 7. Roseell, Capt. Engineers, U. 8. A ___ 1| Height of bench-mark No. 87 in the D. C.
19 | L. E. Bryant, Supt. Coal Mines, Harriman, Tenn Qoodetic data and descriptions of stations Brushy, Luper, and Melton, Tenn.
10 | E. T. Wilson, Lieat,, U. 8. A, Ft. Wadsworth, N, Yo—e..___| Descriptions of etations and geodetic data vicinity of the Narrows, N. Y.
20 | C. Boewer, jr., Topographer, P. Q. Deparmont .....w.....| Four hundred and fifty-six geographical positions in Arkansas and Colorado,
also in Utah and Indian Territory. -
20 | Lieut. K. A, Wilson, U. 8. A Chart No. 369, with approximate positions of the {riangulation points about
New York Narrows plotted thereon.
20 { John T. ¥ , Washington, D. C... Hydrographic survey of part of Annapoelis Harbor, Md.
12 | H. I. Lovidk; County Surveyor, New Berne, N. O..ee.. .| Table of magnetic declination at Now Berne, N. C., batween 1760 and 1895,
) also App. No. 12, Report for 1886, three magnetic charts and Bulletin No. 14.
28 | Ideut. Arthur P, Nagro, U.8. N., Branch HydrographicOffice, } Tidal currents setting on snd off south shore Long Island,
N. ¥
8 | W, G, Yord, jr., Bath Beach, Xew York Harbor | Magnetic chart for 1885 and 1898; App. 12, Beport for 1886, and copy of

Bulletin No. 14,
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TABLE Neo. 3—Continued.
Date. Name. Data furnished.
1890,
Aug. 27| R. A. Bigelow, New York Height of mountainsin Vt. and elevation of Lake Champlain above sea level.
28 | Director Geological Survey Geographical positions and descriptionsofstations, Long Island Sound, between
latitude 4034° and 41°, longitude 7334 and 7324°, and lstitude 4114° and
4134°, and longitude 73%4° and 7334°,
29 | Lieut. K. T. Wilson, Ft. Wadsworth, New York Harbor ... Geographical positions of two stations on the Quarantine and descriptions of
stations. .
Sept. 1 | Geo. P. Metcalf, Glen House, White Mountaing, N, H_. ... Magnetic declination 4 miles east of Mt. ‘Washington in 1890, also annual
change.
1 | A. N. Skinner, U. S, Naval Observatory.c.e._.._.—_____.} Geographical position and description of astronomiealstation at Denver, Colo.
3 | Office of Harbor Line Commission, Tacoma, Wash,_.ee——...| Description of stations and®thirty-two geographical positions, vicinity of
’ Seattle and formulae and factors for geodetic computation of positions.
9 | R. A, Bigelow, New York ...___ Height of Ascutney Mountain, V1. ' .
10 | Prof. M. B. Snyder, Central High School, Philadelphia __.__ Magnetic charts for 1885 and 1890; pamphlets and Bulletins Nos. 5, 8, 7, and
14, bearing on terrestrial magnetism.
Sept. 18 | Sumner H. Bodfish, Civil Engineer, for Col. P. C. Hains, | Description of five bench marks at 0ld Point Comfort, Va.
Engineer Corps, U. 8. N.
20 | 8. C. Lancaster, Civil Engineer, Jackson, Tenn ___________..__ Height of bench mark at Post office and Railroad Bridge above the Gulf of
Mexico.
22 | J. W. Rand, 8urveyor, Vanceburg, Ky__cceeeu. o ....| Four magnetic charts for epochs 1885 and 1890 and copy of Bulletin No, 14.
24 | Hon. N. W. Aldrich, U. 8. Senate Six coples of the topographic survey of Point Judith and vicinity, Rhode
Ysland.
24 | Hon, Warren O, Arnold, M. C Two copies of the topographic survey of Point Judith and vicinity, Rhode
Island.
25 | Francie Cushing, Portland, Me Top phic and hydr: hic survey of Cushing Island and vicinity, Maine.
26 | A. K. White, Surveyor, Beach Creek, Clinton County, Pa..._| Magnetic declination ata place in Randolph County, between 1780 and 1895,
27 | H. M. Bacon, Surveyor, Addison, Webster County, W. Va....| Table of magnetic declination for Addison, W. Va,, between the years 1780
and 1895 ; two magnetic charte and Bulletin No. 14.
27 | A. M. Ford, 8alem N. J Highest tide at 8andy Hook, N. J., during September, 1889,
27 | Gen, B, F. Butler, Lowell, Mass Copy of the map of final attack on Fort Fisher, North Carolina.
27 | €. P. Bolles, Washingtou, D. C___.____ . _____ | Copy of the map of final attack on ¥ort Fisher, North Carolina.
Oct. 6 i 8. H. Em; , E , Pa. Geographical position of Emmens and magnetic declination at that place, also
annual change and magnetic chart for 1885,
6 | L. Turner, Washington, D. © _ ... . _____________ Position of Tallahassee, Fla., and distance from Washington, D. C.
7 | J. D. Condict, Edgartown, Mass Topographic survey, vicinity of Cape Poge, Mass.
8 1 J. W, Field, Chincuteague Island, Ve oo Magnetic declination at present and in 1792 together with present annual
change of the declination.
10 | Dr. B. H. Kidder, Naval Academy, Maryland _.____.________| Topographic survey of part of Marthas Vineyard, Mass.
13 | P. Atkinson, Chicage, 111 Copy of small magnetic charts of the United States for 1888,
15 | A. 8, Pennington, Paterson, N. J Tidal constants for Bay Head Life Saving Station, New Jersey.
18 | Verplanck Colvin, Superintendent Adirondack and State Land | Approximate azimuth of Gomer Hill as seen from Penn. Mountain.
Survey of New York.
21 | W. E. Mott, Burlington, N. J Magnetic declination at Montauk Point, Long Island.
21 | Fava, Jr. & Co., Architects sud Engineers, Washington, D, C_| Geographic position of Gordonsville, Va., and of trigonometrical points Clark
and Peters.
42 | Cousus Burean, Washington, D. C Tidel and current data at forty-one ports on Atlantic and Pacific coasts.
23 | Capt. W. M. Blake, U. 8. Engi Geographic positions and descriptions of stations in Charlotte Harbor, Florida.
95 | Young & Lewis, Astoria, Oregon Magnetic declination at Astoria at present and in the years 1855, '56, 57, with
Appendix No. 12, Report for 1886, and two magnetic charts.
25 | 3. ¥. Sheahan, New Bochelle, N. Y. Magnetic declination at New Bochelle, magnetic chart for 1883, Appendix
No. 12, 1886, ‘and Bulletin No. 14.
30 | Capt. W. M. Black, Corps of Engineers, U. 8. A., New York { Description of two bench marks, Charlotte Harbor, Florida.
City. .
Nov. & | Capt. W. M. Bleck, Corps of Engineerw, U. 8. A __________. Position of triangulation peints plotted on published chart No. 175, Charlotts
Harbor aud vicinity, Florida.
8 | Chief of Engin8ers, U. 8. A Topographic and hydrographic survey, vicinity of lakes Washingion and
Uuion, Washington.
10 { D. C. Commissioners, Washington, D, C. e Twenty-six geographical positions and descriptions of stations for survey of
Rock Creek Park. .
12 | Maj, W, 8. Btanton, U.8. E ] Goographical position of Lubec Narrows Light-house, Me.
14 | Director U. 8. Geological Survey. Longitude and approximate latitude of Augusta, Gs., of Gainesville, ¥la., and
of Jacksonville, Tex.
17 | V. Macpherson, Engineer Horse Oresk Coal Co., Birming- | Magnetic dsclination st the creek in 1820, 1875, and 1800, with pamphlet and

bam, Als.
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Date. Name. Data farnished.
1890.
Nov. 20| A. W. Erdman, Morristown, N. J__.__.________.____ _____ | Magnetic declination in eastern Kentucky a century ago.
« 24 ] Chief Signal Officer Relative accuracy of several base maps of the Coast and Geodetic 8urvey,
29 | U. 8. Naval Obeervatory. Geographical positivns of three stations in Covington, Ky.
Dec 1 { W. Newbrough, Surveyor General's Office, 8alt Lake City, | Magnetic charts of the United States for 1885 and 1890.
Utah.
1| W. H. Brown, Chief Engineer, P. B. B. C0eee e —__..| Appendix No, 1!, Report for 1882, Appendix No. 14, Raport for 1887, and ad~
vanced sheets of Appendix 15, Report for 1889,
2 | Gen. H. Johznson, 8t. Louis, Mo e ammeceeoee e | Magmetic declination, dip, and intensity at 8t. Louis, Mo., also law of change
of declination since 1822, .
2 { J. H. Willard, Captain, Corps of Engineers ~-| Latest and best value of the relation of the lengths of the foot and the metre.
51 Col. D. C. Houston, U. 8. Engineers___._....._. Hydrographic survey of Coscob Harhor, Connecticut.
9 | M. P. Jack - wewew- -———-| Geographical position of Durham, Durham County, N. C.
13 ] Director Geological Survey Gecographical position of Parkersburg, W, Ya.
16 | 0. M. Carter, Lieutenant, Corps of Engineecrs, Savannah, Ga__| Deseription of bench marks, entrance to Saint Simon Sound, Georgia.
16 | Iron and Coal Company, Pine Mountain, Kentucky ... ......| Tsogonir maps for 1885 and 1890. Annnal change of the declination at present.
16 } G. A. Porterfield, Charleston, W, Va. RS- Present magnetic bearing of an old line run by compass.
17 | H. W. McCray, County Surveyor, 8an Benito County, Cal-___| Geographical positions of stations Hepsedam aud Santa Afia and angles
mesasured at Santa Afa.
17 } 8. H. McElroy, New York City - Hydrographic survey of New York Bay from $8th street, Brooklyn, to Bay
Ridge Dock, New York.
18 { Director Geological S8urvey Descriptions of sstronomical stations Point Pleasant and Clarksburg, W. Va,
18 | F. P. Spaulding, Engineer and Surveyor. oo Information about milestones in the southeast line of District of Columbia.
23 | Director Gaol 1 Survey ... Height of Augusta, Ga.
26 { J.F. Cassell, D. E. M. of W., Balto. & Ohio R. B__.._.______} Height of bench mark on bridgé of Tygarts Valley at Grafton.
27 | Director Geological Burvey. Geographical positions of ten trigonometrical stations near boundary of [llinois
and Wisconsin.
Dec. 30 | Capt. J. A. Willard, Corpr of Engineers. Length of Delta Bawe, Lu., and relation of the metre to the foot.
1891. ’
Jan, G T, v, Taylor, University of Texas, Austin, Texas____________| Magnetic declination at Austin in 1855 and 1891 ; annual change of declina-
tion and magnetic declination charte for 1885 and for 1890.
6 | Y. 8. Dunning, Aurors, II1 Geographical positions and descriptions of points in the vicinity of Chicago;
magnetic charts for 1885 and 1890, and Bulletin No. 14.
T { Chief of Eugineers, U. 8. A Topographic survey of the vicinity of the town of 8, Marks, Fla.
9 | W.J. Bpeillman, Vi , Ind.. Latitude and loagitude of astronomical station at Vincennes ; height of bench
mark st Vincennes above the ocean ; distribution of magnetic declination
in 1885 and 1390.
9 | 8 R. Bell, Mayor, Union City, Ind Geographical position of Union City; maguetic declination in 1890, and an-
nual change for the same place.
9 1 F. Danford, Belfast, Me Topographkie survey of Little River, south of Belfast, Me.
14 | Major W. 8. Stanton, U. 8. Enginers Topographic: and bydrographic survey of the 8t. Croix River below Calais, Me.
15 | P. 0. Warrington, U. 8. Geological Survey Geographical position of a stone in the 3d principal meridian, a few miles
north of Yandalia, Ill.
20 §.J. H. Walker, Utah Experi tal station Logan. U'tah. Meteorological tables for barometric
reduction.
20 | G. A. Marr, Rogineer Mismouri River C isal Geographical positions of Helena, Montana, Bismarck, N. D., and Omala,
Nebr.
20 | H. L. BEaton, Engineer, Somerville, Mass. Deacriptions of triangulation stations, vicinity of Cambridge and Boston, and
: tables for computation of geographical positions and for map projections,
also list of geographical stations anud geodetic results State of Massachueetts.
22 1 T. W. 8ymons, Captain, Corps of Engi Geographical positions and geodetic data of the triangulatiors of upper part
of Coos Bay, Oregon.
22 | J. Carmichael, Shonandoah, Page Co., Va___. Explanation of isegonic curves.
22 { U. B. Geological SurveyQ Latitude and telegraphic longitade of stations Jacksonville, Tex., Gainesville
: Fla., and Augusta, Ga.
22 | J. B. Henck,; Montecello, Cal. Copy of the location of the ‘‘Naral Trial Course’’ of the San Franviscn,
with the hydrography.
22 | Capt. T. W. Symons, Corps of Engineers, U. 8. A___._______ | Description of bench mark, Covs Bay, Oregon.
23 | J. R. Bremond, Robertson Co,, Texes .. Magnetic courses for 1885 and 18%0 tn Haskell Co., Texas, und aunual decrease
of declination during thess epochs, Also isogonic charts for 1885 and 18%0
. and copy of paper on secular variations.
29 | Wm. Benter & Co., Portland, Me Predicted tides, Eastport and Poriland, Me., 1892.
29 | B. ¥, Skerman, Afbany, N. ¥ Times of high water at Albany, N, Y., for January, 1891,

H.Ex. 83—8
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18961,
Jan. 81| A. 8. Winger, Warren, Pa. Magnetic declination at Warren between 1883 and 18%0. Annual change of
the declination at Warren.
31 | W. B. Hutton, New York Results of spirit Jevelings vicinity of New York and of tidal levels and flow of
i currents.
31 | W. P, Paret, U. 8, Asst. Eog'r., St. Simons Mills, Ga _ Magnstic declination at Fernandina and Amelia L. H. betwten 1831 and 1889,
Feb. 31 W. K. Nottingham, County Burveyor, Kastville, Va. --| Magnetic declination at Eastviile in 1891 and annuai change of same.
4 | 5. W, Mackee, U. 8. Dep. Surveyor, Salt Lake City.._ Two pamphlets on atmospheric refraction and computations of heightsin Cal.
4 | R, T. Sherman, No. 284 Broadway, Albany, N. ¥oceamocaeeo Times of high water at Albauny, N, Y., from Fel. to Dec., inclusive, 1891,
6 | L. Turner, Washington, D, C Azimuth of line from Charlestown, W. Va., to Washington, D, (., and distance
from Lawrenceville, Ga., to Washington, D, C.
7 % Geologist of Missiouri Latitude and longitude of Ironton and Potosi, Mo.

10 | W. G. Ramsey, Hapcock, Md Height of bench marks near Cumberland, Md.

11 | J. C. Trautwine, Civil Engincer, Philadelphia «____..._.__ Magnetic declination in El Paso Co., Texas, and annual change,

11 | M. W, Clogston, Bloomfield, Ind Height and description of bench marks in Indiana.

14 | Lieut. J. C. S8anford, Sec'y Missouri River Commission__ Latitude of Helena, Mont.

14 | J, C. Boherts, Bremond, Robertson Co,, Texas_.___.. — Magnetic declination in Haskell Co., Texas, and tables of the position of the
pole star,

19 | J. B. Beers & Co., New York City Topographic survey of the Hudson River from Spuyten Duyvil fo Newburg.
Ten topographical sheets.

24 | E. B. Savage, Sec’y Mass. & N. H. Boundary Survey_.__.___.| Information about station Salisbury Marsh (Borden).

28 | C. F. Palfrey, Captain, Corps of Engineers . ___________...__ .. . Copy of the report on the resulting height of the bench mark on the St.
T.ouis bridge as determined by three different routes, also five pamphlets
on spirit levels.

March 3 { M. A, Straight, Paola, Kansas. _-.| Height of the source of the Mississippi River above the Gulf,

4 | Southern Home Seekers Guide, Pine Blnff, N. O _......._..] Maguoetic declination in lat. 35°, long, 79°, at present and in 1883 ; also annual
change.

6 | M. H. Bright, Tarrytown, N. Y Heights of atations Kickuit and Buttermilk and distance of the former from
the Hudson.

& 1 M, 1., Williams, Div. Eng’r and Surveyor, Rienzi, Miss__..____ Height of bench mark at Booneville, Miss., above the Gulf level.

6 | Treasury Department, Buresu of Statistics . oo ____ Forty-four diagrams illustrating statistics of exports and imports, gold and
silver production, emigration, debt aud interest, etc., of the nited States,
from 1855 to 1890,

6 | Chief of Engineers, U.5. A Topographic survey in the vicinity of Portland, Me.

7 | U.8.Geological Survey. ----1 Topugraphic survey of the Kennebec River below Augusta, Me.

7 | Manty B. Cuny, 1736 M 8t., Washington, D, C.__. Mean daily rise of tide: (1) Bar of Coos Bay entrance; (2) Umpquah River
entrance ; (3) Port Orford ; (4) Bar of Willapa Bay.

9 | Military Park Com Topographic survey of north part of Lookout Mountain to Rossville Gap,
Tennesse,

8 | M. A, Miller, Chief Eng’r, Pineville, Wyoming Co., W, Va.__.] Geodetic positions of stations Ivy, Summerville, Keeney, and Table Rock.

12 | Capt. Willard, U.S. Engineers, Vicksburg, Miss ..___._..____ Geographical positions of statious at Vicksburg, Miss., Texarkans, Ark., and
Red River Landing, La.

12 | U.8.Geological Survey Topographical survey of the Connecticut River below Middletown, Conn.

13 | T. H. McHenry . Longitude of Spokane Falls, Wash.

14 | L. Bell, New York Copies of appendices and charts bearing on terrestrinl magnetism.

14 | H. B. Hendrick, N. A, Office — Magnetic declination vicinity of Winchester, Va., and changes in 1810 and
1842,

14 { J. C. Trautwine, Philadelphia _——.| Table of times of elongation of Polarig, Bulletin No.14.

1% | Col J. A. Smith, U. 8. Engineers.______ e m e Topographic and hydrographic survey of junction of Morrymeeting Bay and
Androscoggin River, Me.

18 | F. J. Garbaniti, Rahway, NoJ. o emeeee—_ . _____| Data a8 to the most northern, easiern, southern, and western points of the
United ftates and Alaska.

21 | G. H, Walker-& Co., Bostou, Mass _| Proof of chart of Provincetown Harbor with 18 feet curve drawn thereon.

21 | A. L. Rhodes, Ass"t AWY U8 ceeme e | Copy of the reduction of topography rnd hydrography of Suisun Bay, Cal.

21 1 J. P Abbott, Antiveh, Ual _ | Copy of the reduction of tojrography uyd hydrography of Suissn Bay, Cal,

21 | W.G. Raymond, Berkleoy, Cal ——=-| Cony of the reduction of topography and hydrography of Suisnn Bay, Cal.

24 | L. J. Storey, Lockhart, Texas Magnetic chart for 1885 and copies of appendices No, 9 of 1881 and No, 1200
1886, *

26 | H. Taylor, P. R. R. Co., Philadeiphi Height above soa of three stations in the city of Washington.

27 | L.J. Storey, Lockhart, Texans Apnual ch of the magnetic declination at Austin, at Fredericksburg, and
at 8an Antonio, Texas.

91 | John K. Sandford, Harbor and Land Com., Boston, Mass__.__{ Description of bench mark at Clark’s point, Buzzards Bay, Mass.
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Date. Name, Data furnished.
1891,
March 27 | Maj. J, 1. Rodgers, U.8. A Projection covering Cape Disappointment and vicinity, and projection of part
of San Francisco Bay, Cal., scale 1-7200.

27 | Culderon Carlisle, Washington, D.C__ . . The position of the schooner W. P Seyward st the end of the sea days,
June 28 to July s, 1887, plotted on two copies of chart No, 900,

28 | T. H. Kane, New York -] Results of spirit levelings in the vicinity of New York.

31 | J. Sims, Surveyor, Clover Depot, Va Table of magnetic declination in Halifax county, Va,, for any vear in the
pregent century.

31 | State Pepartment oo e Drawing of map of the Pribilof Islands, Alaska, for phote-lithographing,

April 1| b.C. Ueath & Co., Boston, Mass Copy of Fignre A, Plate T, of the Kokl collection for reproduction.

13 | Norfolk and Washington Steamboat Co. Two copies of chart No.376, colored, aud table of distances to prominent places
between 7th Btreet wharf, Washingtou, D. €., and Bostou Steamship Come-
pany’s wharf, Norfolk, Va.

14 | Mr. H. F, Gause, President Harlan & Hollingsworth Co., Wil- | The above distances were furnished.

mington, Del.

15 § H. Wilkelm, County SBurveyor, Toledo, Ohio_________. . ___ Three magnetic charts and three appendices on magnetic yesults,

17 ¢ J. Pierce, Baltimore, Md .___ Seven geograpbical positions, vicinity of Baltimore, description of stations,
and triapgulation sketches,

17 | U. 8. Geological Survey. Copy of topography of Hoprosassa River, Florida.

17 | U. 8. Geological Survey _.| Topographic survey of Kennebec River, Maine,

17 | U. 8. Geological Survey Topographic survey of Androscoggin River, Maine.

19 | Solicitor General of the U. 8§ The position, courses, and distapce ssailed by schovner W, Po Supreard on
sea davs of July 2d and 4th, 1887, plotted on published chart No, 9500 also
amap of the locality on a lurge scale for use in Supreme Court.

20 | Justice Gray, U. 8. Supreme Court Desigus for seal of the Cirenit Court furnished.

20 | Connecticut Shell-fish Commission Tracing of high and low water line from Weleh’s Point to Pond Puint, Conn,,
from topographic survey,

22 | A. P. Cochran, Staunton, Va_ _| Magnetic bearing of line in 1778 1798, I8us, and IR01: Appendix No. 12,

«Report for 1856 and two maguetic charts.

24 | Lieut, J. Biddle, U. 8. Engineers Geographical positions and geodetic data vicinity of Knoxville, for a survey
of the Tennessee River to Chattanooga,

24 | R. E. Peary, Civil Engiueer, US. N Projection on scale 1-600 000 of Smithe Sound, Greenland.

April 27| Lieut. J. Biddle, U. 3. Engineers -1 Heightg of trigonometrical stations and of R. R. stations at Chattaneoga
and at Knoxville,

28 | A. M. Da Costra, Kansas City, Mo Blue prints of reduction of recent surveys of Willupa Bay, Washington.

28 | George H. Emerton, Hoquiam, Wash . e ___ Bluc prints of reduction of recent surveys of Wiltaps Bay., Wasbington.

28 | Thomas Cooper, President Chamber of Commerce, South | Blue prints of reduction of recent surveys of Willapa Bay, Washington. N

Bend, Wash.

28 | Cranch & Cardell, SBeahaven, Wash oo e | Blue prints of reduction of recent surveys of Willupa Bay, Washington.

28 | Hon. John B. Allen, Waliawalla, Wagh _ e __ l Blue prints of reduction of recent surveys of Willapa Bay, Washington.

28 | R. P. Peirce, Tacoma, Wash _i Blue prints of reduction of recent surveys of Willapa Bay, Washington,

28 | Herman Trott, Seahaven, Wash Blue prints of reduction of recent surveys of Willapa Bay, Washington.

29 | Maj. H. €. Dunwoody, Acting Chief Bignal Officer__._.__..__ Height of standird bench mark in the District uf Columbin ax determined by

] Coast and Geodetic Survey,
May 1| C. Uncas Lewis, New Orleans, La. RS nt in regard to surveys in the vicinity of Grand Pass, Mississippi River.

2 | Mr. Hyde, U. 8. Geological Survey o ooooeme e Geographical positions and deseriptiong of stations in Vermont.

2 | Lieut. J. Biddle, U. 8. Engineers. { Descriptions of stations of 1890, vicinity of Chattanooga, Tenn., and Ga.

2 { A.P. Davis, [. 8, Geological Burvey oo ' Geographical positions, coast of California, San Diego to San Pedro.

4 | Maj. H. C. Dunwoody, Signal Corps. ! Description of bench mark, Tong Bridge, 1867,

5 | Chief of Bureau of Yards and Docks, Navy Departmient._.._. : Description of bench marks, (1) Pt. Orchard, (2) Dyes Tulet, (3) Puget Sounl,

5| ¥. H. Bigelow, Nautical Almanac Office. ___ . Thirty-three geographival pesitions of tranxit of Venus stations in V', 8,

6 | Maj. W. R. Dunton, V. 8. A Tsogonic charte for 1885 and 1890, and copies Appendix No. 12 of 1586 ani
No. 7 of 1888, also copy of Bulletin No. 14, and magnetic declination at
Dorset, Vt., together with annual increase.

6 | 8. 8. Gannett, 11, 8, Geological Survey..cve—eevuen- S, Angles observed at Catawissa, Pa, i
7 | Director Geological Survey Ninety geographical positions and descriptions of stations in southern part
. of New York State.
7 { Director Geological Survey. Sixty-five geographical positions between the Hudson River and the Con-
necticut Boundary, with descriptions,
8 | A. P. Davis, Geological SBurvey Twenty-one geographical positions and deseriptions of stations, coast of

. California, between San Pedro unil San Diego.

9 | Prof. 3. K. Rees, Columbia COMORO o e e eemmee Geographical positions of Monadnotk, Kearsarge, and Sunapee, with heighta
and descriptions of stations.

12 | Director Geological Burvey [ Positions and descriptions of stations Mt. Equinox, Glebe, and Style,
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1891.
May 12 | Mr. Brooks, U, 8. 8. Fish Hawk Descripti of trig rical stations in Tangier and Pocomoke Sound,
Virginia and Maryland.

14 | Secretary Nettleton, Treasury Department Cust map of the United States corrected and brought up to date.

14 | Capt. T. W. Symons, U. 8. Engineers... oo oo | Tupographic and hydrographic survey, vicinity of Padilla Bay, Wash.

18 | T. H. R. Johpson, Ft. Smith, Ark Height above the Gulf lovel and description of the two bench marks at Fort
Smith.

18 | Berlin H. Wright, De Leon Springs, Fla Phase i lity, (1) Fort Clinch, near Fernandina, Fla.; (2) Fort Taylor,
Koy West; (3) Egmont Koy, Fla.; (4) San Diego, Cal.; (5) Fort Point, near
8an Francisco.

18 | Lieutenant Winslow, U. 8. N Btatistics of oyster beds in parts of Pamplico Sound, N. C., plotied on charts
Nos. 142 snd 143 from hydrographic sheets. ’

20 | D. T. Wheatou, Enginecer, Morris, Stovens Co., Minn.___..._| Magnetic declination at Morris in May, 1891, annusl change, and isogonic
chart for 1885 and two appendices on secular change.

20 | Lieut. Artbur P. Nazro, U, 8. N., Branch Hydrographic | Forty-seven pages of tables of temperature and density, Sandy Hook, N.J.,

Office, New York City, from June 7, 1887, tv March 31, 1891.

22 | W, K. Brooks Pogiti of triangulation points Tasngler and Pocomoke Bounds, Virginia
and Maryland.

22 | B. L. Lloyd, Engineer, Cuwberland Gap, Tenn M tie declination at Cumberland Gap, annual change of declination,
magunetic chart for 1885, and pamphlet on secular variation,

25 | W. M. Beaman, Topographsr, U, 8. Geological Survey_______| Eighteen geographical positions and descriptions of stations, vicimity of
Kennebec River, Me.

29 | Prof. W. Libbey, jr., Princeton College, New Jersey._..._.._.| Five pages of manuscript on the subject of tables referring to projections of
maps and terrestrial magnetism., .

June 1| G. C. Comstock, Director Washington Observatory, Madison, | Copy of resulting latitude of the observatory from ohservations made by the
Wisconsin. Coast Burvey in 1873.

3 | Director Geological Burvey. Geographical positions of 7 stations in North Carolina and 1 in Kentucky.

3 | Director Geological Survey Geographical positions of 5 stations in southeastern Tennoessee.

3| Capt. T. W. Symons, U. 8. Engineers ________.___________ | Hydrographic survey, vicinity of Skagit Bay, Wash,

9 | Harbor Line Commission, Washingtow —...... ... ..__.. .___*Topographic aud hydrographic survey, vicinity of Seattle, Wash.

9 | U. 8. Fish C Projection scale 1-40,000 of Tangier Sound, Va.

10 | Law Department of Counsal to the Corporation of N. Y. City_| Comparative surveys of water front of part of Harlem and East Rivers,
made in 1838, 1855, and 1885.

10 | New Jersey Geological Survey. Topographic survey along the New Jersey coast from Seabright to Elberon,

11 | B. A, Bailey, Civil Engineer, Topeka, Kansas Magnetic declination at a number of points in Kansas, aleo annual change.

11 | C. W. Poole, Rockport, Cape Ann, Mass____ Question of visibility of Mt. Washington from Poole's Hill, Cape Anu, ex-
amined. )

12 { A. W, Rice, New Britain, Conn. Magnetic declipation at Hartford, Conu., in 1891, and pamphlets on secnlar
variation and distribution of the magnetic declination with charts for
1885 and 1800.

13 | Harbor Line Commision, Washington ... Hydrographic survey, vicinity of Port Townsend, Wash,

15 | Major Hutton, Baltimore Harbor C: i Two hydrographic projectiona of Baltimore Harbor, 1st scale 160 feet to
inch, 24 scale 300 foet to inch.

16 | National Military Park C: Topographic survey, vicinity of Chattanoogs, Tonn.

16 | Prof. W. Hoover, Ohio University, Athens, Ohio_.._.______ _.} Three pamphlets on magnetic declination.

23 | Hon. J. H, Mitchell, U. B. Senate. Hydrographic surveys of themouth of Columbia River, Oregon and Wash-
ington.

24 | Robbins & Grabam, Titusville, Fla Hydrographic surveys, vicinity of Cape Canaveral, ¥la. .

24 | Frank Lehr, County Surveyor, Wallnwalla, Wash ___________ Duscription of astronomical station with resuiting latitude amd longitude,

26 | K. L, Brown, Brockton, Mass Three magnetic pamphlets and two isogonic charts.

27 | Capt. 0. M. Carter, U. 8. Engineers ____._________________| Hydrographic surveys of the bar of 8t, 8imon Sound, Ga.

27 | W. W, Seymour, Louisa, Lawrence Co., Ky Change of tic declination in eastern Kentucky, between 1785 and 1591,

30 | Warren, Chapman & Farquhar, Newport, B oo Topographic survey of Arthur Kill from Tottenville to Port Richmond,

Staten Island, N. Y.
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OFFICE REPORT NO. 1.—18¢1,

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR
ENDING JUNE 30, 1801.

U. 8. Coast anp GEopETIC SURVEY OFFICE,
Washington D. C., November 10, 1891,
Sir: I have the honor to submit the Annual Report of the Office for the fiscal year ending
June 30, 1891, and along with it the Annual Reports of the various Divisions thereof as follows:

. The Computing Division, Assistant C. A. Schott, chief.

. The Tidal Division, Mr. A. S. Christie, chief.

. The Drawing Division, Assistant W. H. Dennis, chief,

The Engraving Division, Assistant H. G. Ogden, chief.

. The Chart Division, Assistant Gershom Bradford, chief,

. The Miscellaneous Division, Mr. M. W. Wines, chief.

. The Instrument Division, Assistant Edwin Smith, chief.

. The Library and Archives Division, Mr, F. H. Parsons, chief.

00~ O\U‘l-.hbonr-l

The chiefs of these various divisions have conducted the work committed to them in a
satisfactory manner (see details in their respective reports herewith). Codperation has been
effective in advancing the work, and increased efficiency is noted in the personnel of the
Office.

The correspondence of the Office has been gradually assigned to the various divisions to
which it naturally pertains, and the system of opening and registering all the mail at the
Superintendent’s Office and of having the correspondence signed by the Superintendent only
has worked well,

The same duties are performed by the same persons as heretofore, but the whole cor-
respondence goes out over the signature of the head of the Survey.

Early in the year the Superintendent organized two Boards which have done much to
increase the efficiency of the Office. The first was organized as follows:

INSTRUCTIONS.

U. S. CoasT AND GEODETIC SURVEY,
Washkington, D. C., Awugust 1, 18g0,

The Assistant in charge of the Office, the Hydrographic Inspector, the Chi¢cf of the Drawing Division, the Chief of the

Engraving Division, the Executive Officer tc the Superiniendent :

GENTLEMEN : You are hereby constituted a Board for the recommendation to the Superintendent of a program for
chart publications by this Office. You will please organize at the earlfest practicable date and submit a report for my
consideration as soon as circumstances will permit. You are authorized to call upon the Office for the data and
statistics you may require for the comprehensive study of the subject ; and it is my desire that you shall meet as frequently
as necessary to make modifications or improvements in the program that may seem desirable to meet new conditions as
they arise, )

You will also report to me as occasion may require all deficiencies in the field work that come under your observation
that you consider essential for the speedy completion or proper production of the chart or charts of any locality.

Yours respectfully,
T. C. MENDENHALL, Superintendent.
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This Board has given us the systematic coSperation of those directly concerned in the
production and handling of our charts, and the effect has been excellent. The second was
organized as follows:

U. 8. Coast AND GEODETIC SuRVEY,
Washington, D. C., October, 1890,
The Assistant in charge of the Office, Hydrographic Inspector, Chief of Computing Division. Chief of Drawing Division,
Chief of Tidal Division, Chicf of Division of Library and Arckives, Executive Officer to the Superintendent, Mr.
Courtenay, of the Computing Division, and the Assistant in charge of the Office of Standard Weights and Measures ;

GENTLEMEN: You are hereby constituted a Board on the Library and Archives.

You will organize as early as is practicable and proceed to the consideration of a plan for the better classification and
arrangement of the original records of the Survey, so that they may be conveniently accessible at all times for theirindexing
or cataloguing, so as to be of easy reference, and for such a system of book keeping in connection with them as will preserve
a complete history of every sheet or volume. If you consider it desirable you are requested to suggest such rules
relating to the deposit of original records in the Archives and the conditions under which they may be withdrawn as will
secure the maximum facility in their use with the minimum probability of their loss or destruction.

VYou will report from time ta time to the Superintendent such conclusions as you may have reached.

You will also consider the special needs of the Library in the way of addition or of arrangement.

You will report upon the desirability of completing sets of Journals or Proceedings of Scientific Societies which may
now be fragmentary.

You may recommend from time to time lists of books which should be on the shelves of the Library, and anything
which, in your judgment, will add to the usefulness and efficiency of the Library.

Yours,
T. C. MENDENHALL, Superintendent.

I think that I can safely assert that the result of the labors of this Board has becn to bring
into the Library of the Survey more useful and needed books pertaining to our specialty than
have ever been secured in any single previous year.

Dr. Wm. B. French has continued to act as my immediate assistant in matters of executive
detail, and to receive and account to me for all moneys from sales of charts, publications, old
property, and other sources. He has aided in the Office correspondence, received, adjusted
and arranged all the Office bills on vouchers in proper form for my approval, and filed a
duplicate copy of each bill

Mr. E. B. Wills has had charge of the “leave of absence” account from the rst of Novem-
ber, 18go; has attended to the reccipt and sending of all registered mail, the dispatch and
receipt of express and freight matter, and has filed the Office correspondence and arranged
part of it for binding.

Miss F. Cadel was employed upon the typewriter during the year in miscellaneous copying
and in addressing wrappers for “ Notices to Mariners,” and in mailing the latter. On the 31st
of July the Office lost her services by reason of transfer to the Department of the Interior,
Indian Bureau.

Miss Kate Lawn continued to use the typewriter during the whole year, in preparation
of copy for the Annual Report of the Superintendent, in’ miscellaneous copying, and in a
variety of other work called for by the various chiefs of divisions in the Office.

Miss F. B. Bailey was engaged as stenographer and typewriter to the Assistant in charge
of the Office, and rendered efficient and faithful service. On October 31 her connection with
the Survey ended by resignation.

Miss I. M. Peck has been employed durmg the year in miscellaneous work, such as copying,
addressing mailing slips for * Notices to Mariners,” etc.

Mr. W. C. Maury was temporarily,employed from September 3d to the zoth in some special
copying for which there was immediate need. His services were dispensed with as soon as
the work was completed.

The following-named persons whose salaries are provided for under the head of “Pay of
Office Force,” have been detailed for special duty, as follows:

William B. Chilton, clerk in the Office of the Superintendent, under his special direction.

Ferdinand Westdahl, draughtsman; Frank W. Edmonds, clerk, and Vicente Denis, mes-
senger, with Assistant George Davidson, in charge of the Sub-office at San Francisco, Cal.
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E. Willenbucher, William C. Willenbucher, F. C. Donn, and E. H. Wyvill, draughtsmen,
and J. H. Roeth, clerk in the Office of the Hydrographic Inspector.

There have been no deaths in the office force during the vear.

In conclusion, I beg to express my gratification at the continued able support that I have
received from the chiefs of the several Divisions of the Office,and to thank you for the courtesy
which you have shown me personally and the consideration which you have extended to me
1n the performance of my various duties.

Respectfully yours, B, A. Coronxa,

- Assistant in charge of the Ofiice.
Dr. T. C. MENDENHALL,

Superintendent U. S. Coast and Geodetic Survey.”

REPORT OF THE COMPUTING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1891.

CompuTing DivisioN, June 30, 18g1.

Sir: In conformity with regulations, I have the honor to submit herewith the usual Annual
Report of work done in the Computing Division during the fiscal year ending June 30, 1891.

The charge of the Computing Division was continued with the udersigned; the personnel
remained the same as last year, and but very little temporary assistance was had from outside
sources. Mr. J. Page was assigned to field duty August 12, 1890, and returned on November
12, 1890; Mr. J. B. Boutelle was attached to the Computing Division between October 6, 1890,
and March 26, 1891; Mr., F. A. Young reported for duty February 11, and was detached April
15, 1891; Miss I. M. Peck gave her services to this Division for three weeks, since June 8; Mr.
D. L. Hazard continued as computer for the State of Massachusetts. The work of triangula-
tion in that State, however, is so heavy that most of the strength of this Division had to be
given toit, Itwas, therefore, only possible to attend to the current work of the Survey, during
the past year.

I was engaged in directing and supervising the computations and reporting the results;
in preparing and furnishing such scientific information as was referred to this Division in
connection with office and field requirements, or connected with general correspondence of
the Survey; I advanced the reduction and discussion of the hourly observations of the
horizontal component of the magnetic force at Los Angeles, Cal, 1882-'89; discussed the magy-
netic observations made by Bering on the coasts of Kamchatka and Eastern Siberia in 1727-"29
(Bulletin No. 20), and applied the results for the improvement of the expressions for secular
variation at several stations; prepared an account of the method of observing an astronomical
azimuth by means of ocular micrometric measures of a circumpolar star when near elongation
(Bulletin No. 21); determined the induction and distribution coefficients of magnetometer No.
11, and discussed the magnetic observations of the U. S. Eclipse Expedition to the West Coast
of Africa, 188¢9-"go (Bulletin No, 23). Special reports were also submitted relative tothe present
‘state of the field work of the measures of the transcontinental arc of longitude about latitude
36° between Cape May and Eastern Kansas.

An account of the work performed by each computer and clerk during the fiscal year is
herewith presented. It is made up from the daily and monthly reports.

Edward H. Courtenay, continued and brought nearly to a close the adjustment of the
secondary triangulation of Massachusetts, made between 1885 and 1889, inclusive, in connection
with the State Survey. In this work he had the assistance of Mr. D. L. Hazard, of the State
Survey. Mr. Courtenay has charge of the geographical registers; supervises the preparation
of information or data needed by the field parties engaged in all branches of the Survey; has
charge of the duplicate records of the Survey relating to astronomy, geodesy, and magnetism,
and directs part of the labor of Messrs. Kummell, Boutelle, and Page. I regret to report that
Mr, Courtenay’s state of health was not so satisfactory as usual,
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Myrick H. Doolittle prepared the abstract of horizontal directions of the primary triangu-
lation in Kansas of 1889 and 1890, and adjusted the figure between Kansas City and Junction
City; computed the positions of the secondary and. tertiary stations of the transcontinental
triangulation between St. Louis, Mo., and Junction City, Kans.; prepared the abstracts of hori-
zontal directions of the primary triangulation in Ohio and Indiana of 188¢-'go; adjusted the
figure introducing the Holton base, Indiana; adjusted the triangulation between the Olney
and Holton base lines; computed the secondary and tertiary positions of the transcontinental
arc in West Virginia and Ohio, in particular of the survey of Cincinnati and vicinity, also in
Indiana and Illinois. Mr. Doolittle also computed the triangulation of Atchafalaya Bay and
River, Louisiana, 18go, and made good progress with the preparation of the abstracts of hori-
zontal directions in Southeast Tennessee, connecting with the main triangulation in Georgia.
He also completed the first figure adjustment locating stations Cohutta and High Point.

Henry Farquhar computed the latitudes of Altoona, Pa., 1890; of Howlett, N. Y., '1883; of
Chenier Tigre, La., 1889; of Reizin, Ind., 1889; of Minerva, Ky., 1887; of Gould, Ohio, 1885,
and made some progress with the computation for latitude of San Francisco, 1888. Mr. Far-
quhar also determined the mean places of stars (declination) for the use of field parties, a
work of considerable labor, involving the use of all available star catalogues and the determi-
nation of the star’s proper motion.

Louis A. Bauer computed the telegraphic longitude of Altoona, Pa., 1890; and the azimuths
of Toledo, Ohio, 18go; of Chenier Tigre, La., 1889; of Gould, Ohio, 1885; of Piney, W. Va,
1883; of Minerva, Ky., 1887; of Osborn, Ind,, 1887; of Weed Patch, Ind., 1889; of Reizin, Ind.,
1889; of Newton, Ill, 1883; of Adams, Kans., 1888; of Tepusquet, Cal,, 1882; of South Base,
Matagorda, Texas, 1883; of Lospe, Cal, 1883; of Castle Mt, Cal.,, 1885, and of Hepsedam, Cal,,
1885-86; revised magnetic computations of Alaska, 1889; reduced the bifilar hourly readings
at Los Angeles, 1882-89, to a uniform temperature; computed the magnetic observations made
by Sub-Assistant Preston on the Solar Eclipse Expedition to the West Coast of Africa in
1889—gc; revised the reduction of spirit levels between Villa Ridge, Ill.,, and Greenfield, Tenn.,
1888-89, and made some progress with the reduction of the magnetic observations of Assistant
Baylor in the Southwestern States in 18go.

Charles H. Kummell was engaged in miscellaneous geodetic computations, including ab-
stracts of directions and angles, triangle sides, and positions, also in revisions and checks in
connection with the geographical registers. Mr. Kummell also attended to the solution of
normal equations required in the adjustment of the triangulation in Massachusetts; com-
puted the length of the speed trial-line in Santa Barbara Channel; computed the position of
the Newport News Shoal Light, and the New York World’s building; also the heights of
stations Hepsedam and Santa Afia, Cal.

James Page attended to miscellaneous geodetic computatlons and revisions relating to
abstracts of directions, eccentric stations, triangle sides, and geodetic positions. After the
completion of his duty in the field he was engaged in the revision. of magnetic tables of the
horizontal force component at Los Angeles, Cal., and reduced the observations of spirit levels
in Illinois, Xentucky, and Tennessee, from Villa Ridge to Greenfield, 1888 to 188q.

William C. Maupin was engaged in copying the descriptions of stations and sketches re-
quired for the use of trigonometrical, hydrographic, and plane table parties; he attended to
the geographical registers, and to miscellaneous clerical duties.

John B. Boutelle revised the tables of the hourly values of the magnetic declination and
horizontal force at Los Angeles, Cal,, 1882~'8g; attended to the computation of geographical
positions, and to duplicating scientific reports.

Fred. A. Young computed apparent places of stars, and attended to some magnetic revi-
sions and geodetic computations of positions. ,

Ida M. Peck attended to the duplication of geodetic results.

Respectfully yours, Cuas. A. ScuorrT,
Amstam’ U. S. Caast and Geodetic Smwy,
Mr. B. A. CorLoNna, Chief of the Computing Division,

Assistant in charge of the Office.
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REPORT OF THE TIDAL DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 18gr1.

Tipav Division, June 30, 1801.
Sir: I have the honor to submit this, my report of the Tidal Division for the fiscal year
ending June 30, 1891.

SUMMARY OF THE WORK DONE DURING THE YEAR.

1. An aggregate of six years, six months of record from automatic tide gauges, with tabu-
lated half-hourly heights of the sea, high and low waters, temperature and density of the sea,
and meteorological data, 150 original and 132 duplicate volumes of observations from staff and
box gauges, have been received, examined and registered, and 296 letters prepared. )

2. The Tide Tables for the Atlantic and Pacific Coasts for the year 1892 have been prepared,
and about 130 pages read and revised in proof. In the volume for the Atlantic Coast the num-
ber of subordinate stations has been increased from 650 to 687. The volume for the Pacific
Coast has undergone more extensive changes, as follows: The high and low waters in the
principal table are placed in consecutive and natural order, and typographical devices add
still further to the perspecuity of the arrangement. The constants for the more important
subordinate stations are printed upon the same page with the daily predictions for the prin-
cipal station. A few subordinate stations have been dropped as not needed, and others intro-
duced, the net increase of 63 bringing the total number up to 281. The tables of lunar
data have been thrown into more intelligible form. The rising and setting of the sun and
moon for San Diego, San Francisco, Astoria, and Port Townsend, and Sitka, are given for the
first time. Some 15 or zo pages of matter which finds an appropriate place in these tide
tables have been added, including the regulations for preventing collisions at sea; general
information upon the Life-Saving Service, with instructions and a list of life-saving stations
on the Pacific Coast; instructions for saving drowning persons, and for resuscitating the ap-
parently drowned; and the Signal Service cautionary, storm, and wind-direction signals.
The volume closes with a complete alphabetical index of all the tidal stations.

3. Tide notes have been prepared and furnished for 138 stations for publication on 39
charts; and five notes on tidal currents. '

4. Twenty-seven requisitions from field parties have been filled, involving the preparation
of 85 descriptions of benchmarks with references to the tidal planes.

5. Tidal information, including 61 tide notes and 43 benchmark descriptions, has been
prepared and furnished in response to thirty-three calls from persons not connected with the
Survey.

6. In harmonic analysis of tides, a year each at Eastport, Boston, Providence, Sandy Hook,
Bridesburg, and Sausalito, have been continued or commenced, the work done being the equiva-
lent of three complete years.

7. Non-harmonic “1st reductions” have been made of 73 series, the equivalent of seven
years of continuous observations; and phase and declination reductions of 27 series, the equiva-
lent of four years of continuous observations,

8. A beginning has been made on the arranging, binding, and indexing, by State and sta-
tion, of all original and all duplicate tide books in the Archives,and in this and other divisions
of the Office, or in the custody of field parties. ‘

9. The work of completing tidal reductions, and preparing the results for publication in
the Tide Tables, and in the Annual Reports of the Survey, has been inaugurated with the
formation of convenient registers for the use of this Division.

10, The predictions for Eastport, Me., have for several years past been made with the tide-
predicting machine, using constants derived from Pulpit Harbor, in Penobscot Bay. 'The
results of the harmonic reduction of a year’s observations at Eastport were put into the
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machine for the predictions for 18¢gz with a distinct improvement in accuracy, as shown by
comparison of observation in-former yeags with predictions based on the two sets of constants,
respectively.

The predictions for Sitka, Alaska, have heretofore been made by non-harmonic methods
based on an imperfect reduction of several rather poor series of observed high and low waters.
I have succeeded in finding a set of constants, by interpolation between Astoria and Kadiak
Island, which enabled us to reproduce with the tide-predicting machine the observed high and
low waters with remarkable closeness, both in time and height, and these constants were put
into the machine and the predictions turned out for 189z. The predictions for previous years
were undoubtedly below the required standard of accuracy, but [ am confident that those for
18g2 will be found to accord closely with the facts.

11. An elaborate “report on the advisability of constructing a harmonic analyser and a
Thomson tide predicter” was prepared and submitted by Mr. John F. Havford, of this Division.

PERSONS EMPLOYED IN THE TIDAL DIVISION,

The following persons have constituted the force of the Tidal Division during the year:

Compnters : Mr. Alex. S. Christie, Mr. L. P. Shidy, and Mr. F. M. Little, thronghout the
year; Mr. John F. Hayford, until December 15, and Mr. Rollin A. Harris, since July s.

IWriters : Miss A. G. Reville, Mrs. Virginia Harrison, and Mrs, M. E. Nesbitt, throughout
the year, and Mr. Rollo S. Jackson, since June 4.

A force of four computers should be added to this Division, two of whom, with vne writer,
should be constantly employed in the reduction of the accumulated observations of currents.

Respectfully yours, ALex. S, C
EX. S. CHRISTIE,

Chzef of the [idal Division.
Mr. B. A. CoLONNA,
Assistant in charge of the Office,

REPORT OF THE DRAWING DIVISION OF THE U.S.COAST AND GEODETIC SURVEY OFFICE
FOR THE FISCAL YEAR ENDING JUNE 20, 1891.

Drawing Division, Juze 30, 1891.

Sir: In conformity with the regulations, I have the honor to submit the Annual Report of
the Drawing Division, which has remained under my direction, for the past year. '

The changes in the personnel of the Division have been the retirement of Mr. Emil
Molkow, on the 3oth of September, and the appointment, through the Civil Service Commission,
of Mr. E. J. Pond, on October 15, Mr. E. S. Mitchell; on November 25, and Mr. E. P. Ellis, on
March 16, filling all vacancies in the corps of dranghtsmen.

The assignment of work has been virtually the same as in previous yeas.

Mr. A. Lindenkohl has been employed in collecting and compiling data for the published
charts, reducing hydrography, drawing projections on copper, and similar work requiring the
services of a thoroughly skilled draughtsman.

Mr. H. Lindenkohl, in making drawings and reductions for engraving and photo-
lithographing, projections on copper, and in engraving on stone the additions and corrections
to the magnetic charts, ‘

Mr. E. H. Fowler, in the reduction of the survey of the District of Columbia and charts
for publication,

Mr. E. J. Sommer has made projections and reductions for new progress sketches,
drawings for engraving, and projections for field parties.
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Mr. D. M. Hildreth has also made projections for field parties and drawings of charts for
photo-lithographing.

Mr. G. F. Pohlers has drawn most of the illustrations for the Annual Reports and made
drawings of charts for publication.

Mr. C. H. Deetz has made diagrams showing the location of each topographical sheet on
the Atlantic and Gulf Coasts, and has also performed the clerical duties of the Division.

Mr. C. Mahon has been employed in making topographic and hydrographic reductions for
engraving. )

Mr. P. Von Erichsen has made tracings of the original field sheets of the District of
Columbia survey for blue printing, drawings of instruments illustrating papers published by
the Survey, and has inked original topographic sheets.

Mr. E. ]J. Pond has made a number of statistical diagrams for the Treasury Department
and drawings of charts to be engraved.

Mr. E. 8. Mitchell and Mr. E. P. Ellis have been employed mostly in making tracings from
original sheets in answer to calls from other Departments and the public.

It is but justice to commend each individual draughtsman for strict attention to his duties,
and the personal interest evinced in his work,

Early in the year the experiment was made of drawing and engraving a chart on zylonite
for publication. The advantages to be gained by its use are:

1st. When the chart is made on the scale of the survey, the zyvlonite being transparent,
the draughtsman can trace the topography directly from the original sheet.

2d. The engraver, by doing his work on the reverse side of the zylonite, works directly
" from the drawing without further tracing or transferring, thus eliminating toa great degree
the chances of error.

3d. The economy in time and cost of material.

The result thus far has been eminently successful. The chart selected was that of Men-
docino Bay, Cal. Its size is 16 by 19 inches (neat lines).

From the zylonite about one hundred and twenty copies were printed without showing
any signs of wear; it was then electrotyped, producing a copper plate as perfect as the original
engraving. It is now proposed to print from the zylonite until it is well worn, in order to
ascertain its durability .

A 1list by title and number of the drawings of charts for publication which were completed
or in progress during the year is submitted for file in the Archives. This list shows that
thirty-four drawings of charts for publication were finished during the year; that additions
to the drawings of eleven charts were completed, and that the drawings of three charts were
in hand. In addition to this work there were revised and corrected for reprints the drawings
of seventy-four charts, and there were made eighty-one drawings of illustrations to the
Annual Report of the Superintendent.

Forty topographic and fifty-seven hydrographic projections were prepared for the use of
field parties; eleven topographic sheets were inked and lettered, and twenty-seven topographic
sheets were lettered and retouched.

For incorporation in Appendix No. 3, 1891, I have appended to this report a statement of
information furnished in answer to applications, official or personal, which were referred to
this Division during the year.

Respectfully yours,
W. H. Dewnis,
Assistant Coast and Geodetic Survey,
Chief of the Drawing Division.

Mr. B. A. CoLoNNa,

Assistant in charge of the Ofice.
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REPORT OF THE ENGRAVING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1891.

ENGRrAVING DivisioN, October 21, 1891,

Sir: I respectfully submit the following report on the operations of the Engraving
Division during the fiscal year ending June 30, 1891. The statistics are as follows:

ENGRAVING.
Number of plates of new charts completed___ ... ... ... ... ......._. 11
Number of plates of new editions of charts completed ._______.____________. 8
Number of plates of sketches and illustrations completed.__........ ..__.... 8
Number of plates of new charts commenced. .. ... ... ... . ... _: 10
Number of plates of new editions of charts commenced ..._ ... ...._..__. 9
Number of plates of sketches and iliustrations commmenced __._____________ 2
Numbes of plates of charts corrected for printing ___._______._ . __.._.._..__. 734
Number of plates printed for chart room______ ... .. _. ... _.__._...__._ 884
Number of plates of sketches and illustrations corrected for printing ... .. - 2§
Number of plates in progress during the year but not completed...__._.___. 27

Number of unfinished plates on hand at the close of the year:

New charts . e 27
New editions of charts .. __ ... 12
Sketches and illustrations. ... ... ...l 13

ELECTROTYPING.

Number of pounds of copper deposited .__. .. ___ . . __________._______ 2174

Number of square inches on which deposit was made __.____._____.______. 83 244
Number of copper plates made: .

Bass0 . i e e e 35

7 L 36

otal el 71

Of this number eight basso and fifteen aito plates were made for the Hydrographic Office,
Navy Department, and one basso and one alto plate for the Geological Survey Office, Interior
Department,

PHOTOGRAPHING.

Number of negativesmade . _ .. ... il 100

Number of prints made, blue_ .. . . ... ... 640

Number of prints made, silver......_... AP S 64

Number of prints made, black.... ... .. .ol 20
— 72§

PRINTING.

Number of impressions for Chart Room .............. R 50 746
Number of impressions for the Assistant in charge of the Office. ... .. ___. 1439
Number of impressions for the Engraving Division. ... ... ... ... .. .. 1756
Number of impressions for the Hydrographic Inspector. ... . ....._... 1775
Number of impressions for lithographers, transfer proofs.. .. ... ....... 168
55 B84

The engravers were employed during the year principally as follows: Messrs. H. M.
Knight, A. Petersen, J. G. Thompson, W. F. Peabody, R. F. Bartle, jr, and H. L. Thompson,
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on lettering; W. A. Thompson and E. J. Enthoffer, on topography and sanding; T. Wasser-
bach on sanding and miscellaneous corrections and additions; E. H. Sipe and W, H. Davis on
lettering and miscellaneous corrections and additions; W. A. Van Doren, A. H. Sefton, and E.
A. Kubel on outlines, lettering and sanding. Messrs. Geo. Hergesheimer, H. R. McCabe,
.John A. Williams, and G. F. Dawson, who are under instruction learning the art of engraving,
have made satisfactory progress, and all of them are now able to fill in a large proportion of
their time on chart plates.

Less than 25 per cent of the average amount that has been allotted to contract engraving
in former years was expended on that class of work during the year; and although the defi-
ciency was made up to some extent by the larger force employed in the Office, the total output
of work for the year has been materially reduced. Owing to the difficulty experienced in
securing competition in this class of work, it seems improbable that the system can be con-
tinued, and it certainly would not be prudent to base any calculations on securing work in
that way.

The most important plates completed during the year include the Approaches to New
York on scale of 1-400 ooo, the third plate of the Delaware River, with all of the most recent
surveys, new editions of the charts of Chesapeake Bay Entrance, with the resurvey of the
Shoals off Cape Charles, all on 1-80 ooo scale; Admiralty Inlet and Puget Sound on scale 1-80 ooo,
and one sheet of the 1-200 cco series on the California Coast, northward from Cape Mendocino.
Considerable progress was also made towards completing the 1-8c 000 series of Coast Charts
on the Atlantic Coast, the 1-400 coo series on the Gulf Coast, and the 1-200 ooo on the Pacific
Coast, south of Grays Harbor, Ilook forward to the substantial completion of all of these
series during the current year.

The new rule requiring all charts published by the photohthographw and lithographic
processes to be registered in the Engraving Division, has been in successful operation during
the year. Forty-one new charts, new editions, or reprints, were furnished, making an aggre-
gate of 13 523 sheets. The most important of these were the chart of Florida Bay, 1-80 oco
scale, Harbor charts of Fishers Island Sound and Gardiners Bay, a large scale chart of Woods
Holl, and two sheets on large scale 1-g6oo, of the water front of the city of Philadelphia, on
the Atlantic and Gulf Coasts; harbor chart of Willapa Bay, Washington, southeast Alaska on
one sheet scale 1-1 200 ooo, and the first sheet of the new Alaska series on 1-200 ooo scale, embrac-
ing Clarence Strait, Revillagigedo Channel and Portland Canal, on the Pacific Coast.

Engraving on zylonite, as suggested by Assistant W, H, Dennis, the chief of the Drawing
Division, was experimented with during the year and met with a large measure of success.
The prints from the zylonite are very satisfactory, and we have reproduced the work in cop-
per by the electrotyping process. The experience of the survey demonstrates that different
processes are essential to meet special conditions in reproducing the surveys. Heretofore
we have found engraving on copper, lithography and photolithography the most available of
the many processes that have been tried, though not always meeting the special case as com-
pletely as was desired. The new zylonite process promises to provide an intermediary be-
‘tween the photolithograph and engraving on copper, but just to what extent cannot be stated
until the process has been fully developed.

The plate printing office has continued under the charge of Mr. F. Moore, foreman. The
force of printers wasreorganized during the year and is now working very satisfactorily on
the new basis. The chart room was furnished 3 738 more prints than during the preceding
year, and the total output of the office was 2 793 prints in excess of the preceding year. The
usual difficulty was experienced in supplying the chart room during the summer months as
for several years previously. The appropriation for increased facilities for printing having
been granted by Congress at its last session, we may confidently believe no similar delays
will be encountered in the future. The printing for the chart room required the handling
of 884 plates in the presses; of this number 734 required correction by the engravers before
sending them to the printers. These corrections required on the average the constant labor
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of three engravers throughout the year. This is a reduction over the time consumed in the
preceding year, when an average of three and onc-half engravers were required, and as 105
more plates were corrected, the average work on cach plate was considerably less.

Mr. D. C. Chapman continued it charge of the Electrotype and Photograph rooms during
the year, assisted by Mr. L. P. Keyser. The work required was about the average quantity.
The batteries have been put in thorough order during the year and improved in some of the
details of fheir construction, resulting in more regular and satisfactory work.

My assignment by the President as a member of the U. S. Board on Geographic Names,
and subsequent election by the Board as a member of the Executive Committee, involves a
material increase in the details requiring my attention. Thus far I have been able to act
upon all cases referred to me with reasonable promptness, but delays necessarily occur when
there is a pressure of work in the Engraving Division. For several months I was very ably
assisted in the work by Assistant Isaac Winston. He conducted a voluminous correspondence
in the inquiries that were needed, and compiled a Geographic Directory of Southeast Alaska
that will shortly be brought to the consideration of the Board. He also made an exhaustive
comparison of the nomenclature in the official list of Light-houses and in our charts, and
secured evidence to determine the correct nomenclature in the cases were differences existed.
He also made some progress in comparing the official lists of beacons and buoys with our
charts, but this was far from being completed when he was detached to resume his work in
the field. I sincerely hope that when he returns to the office his services can be spared to
resume these investigations.

Mr. John H. Smoot has continued as clerk of the Division, rendering his usual acceptable
services, and has relieved me of many details 1 have found it necessary to relinquish, that I
might secure the time to attend to the greater mass of more general work that now requires
my personal attention. I desire also to express to you the gratification [ have found in the
cordial cobperation of the experienced engravers in the Division, and in the interest they
have shown in the young men now under my charge learning the art of engraving.

The customary list of plates completed, commenced, and in progress during the year is
submitted herewith for file in the Archives,

Respectfully, yours, Hereert G. OGDEN,
» : Assistant U. S. Coast and Geodetic Survey,
Mr. B. A. Coroxna, ' Chicf of the Engraving Division.

Assistant in charge of the Offfice.

REPORT OF THE CHART DIVISION OF THE U. S. COAST AND GEODETIC SURVEY OFFICE
FOR THE FISCAL YEAR ENDING JUNE 30, 18¢1. ’

Cuart Division, Juse 30, 1891.
Sik: 1 have the honor to submit the following report of the Chart Division for the fiscal
year ending June 3o, 18g1.
This Division has been under my charge during the year and I have been assisted by the
following named persons, whose general duties have been as noted:
Mr. J. H. Barker, chart correcting.
Miss L. A. Mapes, book-keeping and correspondence.
Miss Sophie Hein, colering and correcting charts.
Mrs. Jennie Fitch, coloring charts and correcting catalogue,
Mr. Neil Bryant, receiving and stamping charts,
Mr. R. T. Bassett, mounting and joining charts.
Mr. H. R. Garland, issuing and correcting charts,
Miss Libbie Ludgate, coloring charts.
Mr. J. W. Whitaker, correcting charts,
Miss M. L. Handlan, coloring charts,
Mr. C. W. Childs, correcting charts,



REPORT FOR 1881—PART I. REDPORT OF ASSISTANT IN CHARGE OF OFFICE — Continued, 127
All of the above, eleven in number, have been employed for the whole year, excepting
Miss Ludgate, who was discharged at the end of September, her services being no longer
needed.
The following table presents a comparison of gross issuies of charts between this year

and the one preceding:

Date. Total. Sale agents, distxflfﬁii on.
1840,
July. 972 508 —1 480
August R —103 4797 —500
September ... —2 015 +163 —2 198
October -1 563 —145 —1 408
November e —1 697 +712 —2 400
December —652 —619 —33
1891
JANGALY e 4731 —355 +1 086
February —3501 +172 —6%3
March - —1 185 -7 —408
April 599 514 —85
MAY e ammm . — —1 198 ~1 09 —103
June —418 ! +718 —1 136
Year. —10 192 —445 —9 747

The minus signs indicate a less issue than for the corresponding months of the fiscal year precediog ;
the plus signr a greater issue.

It appears from this table that the falling off in the issue is very considerable, upwards
of 10000 copies, or 16 per cent, but of this number, much the greater part is from the free
distribution. Five thousand copies less were issued on account of the Navy Department,
which is partly due to the fact that the practice of furnishing naval vessels with new prints
of charts has been, to a great extent, discontinued, as it was found that in many cases the
older prints could be kept corrected to date on the vessel with but little trouble. Another
cause of decrease may be found in the smaller number of new charts published, only half
that of the previous year, as there is always, a large demand for them. The inability last
summer to furnish charts promptly as ordered by sale agents has doubtless had more or less
effect. Taking all these items into consideration, the decrease is no more than was to be ex-
pected and shows no lack of appreciation of the value of our charts by mariners, the class of
people who need them most. We have been able to meet the calls of sale agents much more
satisfactorily thus far this summer, and there is good reason to believe that there will be an
increase of sales in the coming year.

The corrections to aids to navigation have been carefully and consuentxou513 made, and
have been kept up as closely to date as the information furnished by the Light-House Board
would permit.

The Hydrographic and Engraving Divisions of the Office have cordially cotperated with
this Division in the attempt to bring the business of chart correction to as near perfection as
possible, by systematising the routine and by wholesome criticism of results. That very few
mistakes have been detected in work so complex reflects credit on all concerned, and
especially, on the correctors in this Division.

In October last the correspondence relating to charts, which had hitherto been attended
to under your special direction, was turned over to this Division, and it has involved, in addi-
tion to other details, the writing of an average of zyo0 letters per month, or 1o per day. This
work has been performed by Miss L. A. Mapes in a most intelligent and satisfactory manuner,

During the year a new edition of the Chart Catalogue dated 1890, has been published,
which is, in some respects, an improvement on the previous one. The bulk of the edition has
been distributed and the edition of 189z is now in preparation. As you have suggested, it is
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very desirable that an annual edition of the Catalogue should be published, both for the better
information of the public and to save the work of correction by hand, which, in the course of
a year, becomes burdensome, In this, asin past vears, I am glad to testify to the general in-
terest shown by the members of the Division in the amoeunt and quality of the work. The
work of correction and issue is so varied and so complex in its details, and it is so necessary
that the current orders should be filled promptly to avoid confusion, that an unusual amount
of experience is required to fit a person for effective service, for every member should be so
accomplished as to be capable of taking a part, in an emergency, in any of the operations,
" coloring, correcting, issuing, etc. For this reason, the force should be, so far as possible,
kept up to its effective strength and provision made to fill -vacancies, as they occur, with
properly qualified persons.
Seven new charts from copper plates, and seven new llthoglaphu. charts, fourteen in all,
have been published during the yvear, as shown in the list following:

€

L4
.
p\x?g:it(i) fm . (Jatg‘?.g" ¢ © Title,

1890. ENGRAVED.
Aug. 29 152 | Murrells Inlet to Cape Romain (inc, Winyah Bay), 8. €.
Sept. 20 20 | Atchafalaya Bay fo Galveston Bay, Texas,
Oet. 1 648 | Port Discovery and Washington Harbor, Washington.
Nov. 1 211 | Padre Island and Laguna Madre, Lat. 27° 12’ to Lat. 26° 33/,
Dec. 11 146 | Ocracoke Inlet to Beaufert, N. C.

1891,
Apr. 8 126 | Delaware River, Penn’s Neck to Philadelphia.
Juno 12 458 | 8t. Johna River, Lake MonToe to Lake Washington, Fla.

1890, PHOPO-LITHOGRAPHED.
Oct. 1 216« Kennebec River, Me,, Abagadassett Point to Court Houso Point.
Oct. 1 31685 Kennebec River, Me., Court House Point to Gardiner.
Nov. 14 348 | Woods Holl, Mass,

1891,
Jan. 29 358 | Fishers Island Sound, Conn.
Apr. 14 899 | N. W. coast of America and Inland Passages. Olympia, Wash,, to

Mt. 8t. Elias, Alaska.

May 12 480 | Philadelphia Water Front, Delaware River, Pa.
May 12 381 | Philadelphis Water Front, Schuylkill River, Pa.

The receipts, issues, and general distribution of charts during the year are given in the
following table.

July 1st, 1890, to June
30th, 1891.
Tssues.

Number. Value.
Sales Agents - 31 465 | $14 31900
Bales by Office and Chart DHvISION « o e st e e e e 683 29195
Congressional account __.__ . . _.____ 3 1563 1 55050
Hydrographic Office, Navy T 621 3 256°46
Light-House Board 1 854 76485
Coast and Geodetic SUrvey OMICe o oo e ettt e e 2 9956 1 23333
Executive Departments 2 651 100200
Yoreige Gover s " 315 15225
Miscell " 21 88670
Total " 52 950 | $23 45705
Cond d. 4 314 1 681+01
Total issued including 4314 cond d 87 273 | 925 13808
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Charts on hand and received from July 1, 1890, to June 3o, 18g1.

Number, Yalue. Number. Value,
On hand by inventory, July 1, 1890 __ e 45 156 | §15 96600
Received, July 1, 1830, to June 30, 1801 (plate) _________________ ______ 48 632 1 21 466400
Received, July 1, 1890, to June 30, 1891 {St0D€) oo 7 816 3 848°55
RetIDOA oo 4 161 1 66736
Total on hand and received to June 30, 1R91_____ .. ____ 105 824 | $42 047-91
Total jssued including total condemned to June 30, 1891 ... 57 273 25 13806
On band by book July 1, 1890 48 551 | §$17 809°83
Difference between book and count —40 —12°15
Onhand bycount July 1,189 . . _.__________________ 48 511 { $17 7970
Respectfully yours, GERSHOM BRADFORD,
Assistant, U. S. Coast and Geedetic Survey,
Mr. B. A. CoLoNNa, Chief of the Chart Division.

Assistant in charge of the Office.

REPORT OF THE MISCELLANEOUS DIVISION OF THE U. S. COAST AND GEODETIC SURVEY
OFFICE FOR THE FISCAL YEAR ENDING JUNE 30, 1891.

MiscELLANEOUS DivisioN, October 31, 1891.
Sir: I have the honor to submit herewith the report of the Miscellaneous Division for the
fiscal year ending June 30, 1891.
The following figures show, as far as it is practicable to show by figures, the amount of
work done during the year.

Letters written (Sales Agents, 2982; Miscellaneous, 202) . ... .. ... 3184
Ledger accounts kept (Sales Agents) . ..o oo e 94
Quarterly statements of Sales Agents examined and verified_._.________. 272
Circulars to Sales Agents issued oo i el 19
Charts sent to Sales Agents. .o i e e 31 465
Orders for purchases issued .. . e moioa o i iaiiiai il el 674
Requisitions made for printing and binding. ... ... ... . ... . 126
Requisitions for stationery filled ... coon oo el 449
Requisitions for miscellaneous supplies and repairs filled . ____._.________ 461
Annual Reports distributed (see tabulated statement) . ... ... ___.._ 2 746
Tide Tablesissued .. . ... e crmm e e cneicmmae Ceeee 442X
Atlantic Coast Pilots isS1ed. - oo oo emeae e ree e e 10
Sub-divisions, Atlantic Local Coast Pilot, issued. . .. ... .. _.._. 343
United States Coast Pilots, Atlantic Coast, parts IV and VI, issued._ ... .. 355
Pacific Coast Pilots, Alaska, part I, issued . ... . ... ... 1
Pacific Coast Pilots, California, Oregor, and Washington, issued ... _._. 354
Shects of mounted drawing paper issued .. ccocom oo caio oLl 218

The number of charts sent to Sales Agents during the year, viz, 31,465, was 870 copies less
than were issued during the previous fiscal year. '
*  Eighteen agencies for the sale of publications—twelve on the Atlantic and Gulf Coasts,
and six on the Pacific Coast—were established during the year; and eleven were discontinued—
seven on the Atlantic and Gulf Coasts, and four on the Pacific Coast. The total number of
agencies on June 3o, 1891, was eighty-six—sixty-eight on the Atlantic and Gulf Coasts, and
eighteen on the Pacific.

The aggregate of business done through the agencies from July 1, 1890, to June 39, 1891,
is shown by a table which has been prepared for file in the Archives. It appears from this

' H. Ex. 43——9
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table that the total value of the publications of the Survey in the hands of the Sales Agents on
June 30, 1891, was $¢ 884, and that from the sales of the publications of the Survey during the
fiscal year there were received $5 722°32 from the agencies on the Atlantic and Gulf Coasts,
and $1 376'04 from the Agencies on the Pacific Coast.

The following publications were sent to press: Annual Reports of the Superintendent for
the years ended June 30, 1889, and June 3o, 1890; Pacific Coast Pilot, Alaska, Part I, “ Dixon
Entrance to Yakutat Bay,” Third Edition, 18¢go; United States Coast Pilot, Atlantic Coast,
Parts I and 1I, “St. Croix River to Cape Ann;” Tide Tables for the Atlantic Coast of the
United States for the year 18g2; Tide Tables for the Pacific Coast of the United States for the
year 18g92; Bulletins Nos. 19 to 24, inclusive; Notices to Mariners, Nos. 130 to 142, inclusive;
Appendices 10 to 18, inclusive, to the Annual Report of the Superintendent for the fiscal year
ended June 30, 1889, and Appendices Nos. 8 to 20, inclusive, to the Annual Report of the
Superintendent for the fiscal year ended June 30, 1890, which are to be printed separately in
pamphlet form.

The usual distribution was made of the Annual Reports of the Superintendent, the
Appendices to the same printed separately in pamphlet form, Bulletins, and Notices to
Mariners, and they were also furnished in large numbers in response to numerous special
applications. The distribution of Annual Reports was as follows:

Domestic distribution. Foreign distribution.
Date of report. R - M Total.
To institu- | To individ- To institu- | To individ-
tious. uals. tions. usls,
1 1
2 1 1 4
2 1 1 4
) I S 1 2
1 1 2
2 e 1 3
1 1
1 1 2
2 1 3
1 ) U S 2
1 1 2
1862 .. —— 1 1
b L., B ] 1 4
1 1
1 1 | SO 3
6 2 1 9
4 2 ) S SO 7
.4 2 1 8
1 1 1 3
2 2 1 5
1 2 1 4
6 3 4 13
8 9 4 21
9 ki 4 20
10 12 4 6
7 11 4 22
8 10 4 22
17 30 b 1 53
28 59 5 5 7
30 84 5 4 103
31 57 & 4 o1
- 30 b7 7 4 98
1888 e 2 62 1 5 108
1884 31 (-] 4 & m
UL N 31 4 ki 5 17
1888 o 2 89 8 b5 120
| 1.2, £ SO 25 185 T T 194
1888 640 861 237 20 1,48
1889. 10 10
B (115} S — 998 1 354 332 66 2 148
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Followipg is a list of the publications of the Survey, with the number of copies of each
received during the year from the Public Printer:

.Name of publication. c}:)?u e(;f Name of publication. m‘;),;st

Annual Report of the Superintendent for the year ended June 2004 HAppendix No. 17, Report for 1889—‘Length of Five Primary 500
30, 1888, Base Lines.””

Annual Report of the Superintendent for the year ended June 568 llAppendix No. 18, Report for 1886—*International Geodatic 300
30, 1889, Association, Ninth Conference, Paris, 1889."

U. 8. Coast Pilot, Atlantic Coast, Part VI—*“Chesapeake Bay 1510
and Tributaries. BULLETINS.

Pacific Coast Pilot—*California, Oregon, and Washington™_... 1021 ! No. 19—0On the Sounds and Estuaries of Georgiawith reference 3000

Catalogue of Charts, and other publications, 1890 .. _______ 2375 to Oyster Culture.

Additiona) information for insertion in the U, S. Coast Pilot, 500 || No. 20— The Magnetic Observations made on Bering’s First 3500
Atlantic Coast, Part IV, Sheet II. Voyage to the Coasts of Kamchatka and Eastern Asia, in

Appendix No.'7, Report for 1888-~“Secular Variation of the 999 the years 1725-1730,

Magnetic Declination in the United States and at scme No. 21—Determination of an Azimuth from Micrometric Ob- 3 600
Yoreign Stations” (seventh edition). servations of & Close Circumpolar Star near Elongation, by

Appendix No. 8, Report for 1888 “Geographical Positions in 1 000 means of a Meridian or Transit and Equal Altitade Yustru-
the State of Connecticut,”” ment, or by means of a Theodolite with Eyc-piece Micro-

Appendix No. 9, Report for 1888—<‘Tidal Levels and Flow of 500 meter, v
Currents in New York Bay and Barbor.™ No. 22—Resnlts of Observations made to determine Gravity 3 000

Appendix No. 10, Report for 1888—‘Heights from Geodetic 300 and the Magnetic Elements at Stations on the Weat Coast
Leveling between Mobile and Okolona, 1884-1887.> of Africa and on some islands in the North and South

Appendix No. 11, Report for 1888 —*Heights from Geodetic 200 Atlantic, 1889, 1890. -

Leveling between New Orleans, La., and Wilkinson’s No. 23—The Secular Variation and Annual Change of the 32154
Landing, Mississippi River, opposite Arkansas City, Ark., Magoetic Force at Stations occupied by E. D. Preston,
1879-1881." Assistant, U. 8. Coast and Geodstic 8urvey, in connection

Appendix No. 12, Report for 1888—“Heights from Geodetic 300 with the U. S. Eclipse Expedition fo the West Coast of
T.eveling between Arkansas City, on the Mississippi River, Africa in 1889 and 1890, in charge of Prof. . P. Todd.
and Little Rock, Ark., 1887, 1888." No. 24—Changes in the Shore Lines and Anchorage Arcas of 3 000

Appendix No. 13, Report for 1888—Differential Method for 500 Cape Cod (or Provincetown) Harbor, as shown by a Com-

Comiputing Star Places." parison of Surveys made between 1867 and 1890,

Appendix No. 14, Report for 1888—‘“Determinations of 1000
Latitude and Gravity for the Hawaiian Government.” NOTICE TO MARINTRS.

Appendix No. 10, Report for 1889—*‘Measurement of the Los 500 || No. 129, Juve, 1830—Chart cortections during the month... i 11 BOD
Angeles Base, California.” No. 130, July, 18%)—hart corrections daring the month______; 11 500

Appendix No. 11, Report. for 1889—*Distribution of the 5981 i No. 131, August, 1860—Chart corrections during the month __ 11 &%)
Magnetic Declination in the United States for the epoch 1890, © No. 132, September, 18%0—Chart corrections during the 11 500

Appendix No. 12, Report for 1889—~“Encroachment of the Sea 200 month.
npon the Const of Cape Cod.” No. 133, October, 1890—Chart corrections during the month. . 10 5%

Appendix No. 13, Report for 1889—**Cross-sections of the 300 {i No. 134, November, 1890—Chart. corrections during the month_ 10 5wy
Ocean Shore of Cape Cod.* No. 135, December, 1880—Chart correctious during the month 10 H0

Appendix No. 14, Report for 1889-—*Recent Shore Line 200 || No. 136—Index to Chartcorrections, January 1 to December 10 556
Changos in Cotamy Beach, Marthas Vineyard.” 31, 1800,

Appendix No. 15, Report for 1889—¢Heights from Geodetic 100 No. 147, January, 1841—Chart corrections during the month_ 15N
Leveling hetwaen Annapolis, Md., and Washington, D.C., No. 138 February, 1891—Chart corrections during the month 10 500
in the years 1875, 1880, 1884, und 1888.” No. 139, March, 1891—Chart corrections during the month __ 10 500

Appendix No, 16, Report for 1880-—“Gulf Stream Explora- g || No. 140, April, 1891 —Chart ccrrections during the month__._ 9 500
tions, Obeervations of Currents, 1888 and 1889.” No. 141, May, 1801—Chart corrections during the month.____ 10000

Mr. Freeman R. Green, in addition to keeping the accounts of the sales agents, performed
clerical duties throughout the year. It affords me pleasure to again bear testimony to the
faithful and intelligent manner in which Mr. Green performs the work assigned to him.

Mr. Eugene Rhodes, who received a probationary appeintment as stenographer and
typewriter, on March 16, 1891, has served acceptably in the Division since that date.

The duties of janitor were performed by Mr. W. M. Long, and those of watchmen by
Messrs. David Parker, W. H. Keith, A. B. Simons, and David Somerville in a satisfactory man-
ner. Mr. Somerville was detailed December 27, 1890, by the Secretary of the Treasury, as
substitute for Mr. Sayles J. Bowen, who, on December 1o, had been appointed watchman to
succeed Mr. A. B. Simons, promoted, and who was prevented by illness from performing his
duties. On Jandary 14 following, Mr. Somerville was appointed watchman in place of Mr,
Bowen, and the latter was transferred to the Treasury Department.
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Credit is due Messrs. W. H. Butler, chief messenger; C. H.T. Over, Sandy Bruce, William
Savoy, Peter Page, William West, and John F. Crinage, appointed November 1, 18go, messen-
gers; Charles H. Jones and Attrell Richardson, packers and folders; William R. MclLane,
driver; Horace Dyer and Harrison Murray, firemen; Mrs. S, E. Flynn, William P. Young, John
H. Brown and Hans Bowdwin, laborers, for the faithful performance of their respective duties.

Respectfully, yours,
M. W, Wings,

Chief of the Miscellaneous Division.
Mr. B. A. Coronxa,
Assistant in charge of the Office.

REPORT OF THE INSTRUMENT DIVISION, U. S, COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1891.

InstruMENT Division, June 30, 1891.

Sir: I have the honor to submit the following report of the work of the Instrument Divi-
sion for the fiscal year ending June 30, 1891.

This Division has to send out, receive, and account for all instruments and general prop-
erty used in the field and in the various Divisions of the office, make the needed repairs to
instruments, plan and construct new instruments, determine their constants, so far as it is
practicable to do so at the office, and purchase new instruments and all material necessary
for the work of the Division. It may be said to have three sections, the Instrument Division
Office, the Instrument Shop, and the Carpenter Shop. The force of the Division during the year

was as follows:
OFFICE,

Edwin Smith, Assistant U. S. Coast and Geodetic Survey, Chief of the Division.
R. C. Glascock, clerk, from July 1 to November 12, 1890.
Frank A. Cook, clerk, from November 15, 1890, to June ‘30, 1891.
William West, messenger.
INSTRUMENT SHOP.

E. G. Fischer, chief instrument maker,

O. Storm, instrument maker.

W. Gaertner, instrument maker.

S. A. Kearney, instrument maker.

M. Lauxmann, instrument maker.

W. R. Whitman, instrument maker.,

C. E. Regennas, instrument maker.

W. H. Bullock, mechanician for the Office of Standard Weights and Measures, August 1 to
December 31, assigned to duty in the Instrument Shop.

Jacob Schwarz, mechanician for the Office of Standard Weights and Measures, March

7 to June 3o, assigned to duty in the Instrument Shop.

CARPENTER SHOP,

H. O. French, carpenter.

George W. Clarvoe, carpenter.

C. N. Darnall, carpenter.

Philip Kropp, carpenter, employed in carpenter shop on special work for the Office of
Standard Weights and Measures, from March 16 to June 3o. )

The instrument and carpenter shops are essentially repair and experimental shops, and
the construction of new instruments is incidental to this work, being mostly confined to such
instruments as cannot be purchased in stock or made to order except at very much greater
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cost and delay. Tables 1. to V., accompanying this report, give statistics of the work of this
Division, but by no means represent all the work. One hundred and eighty-four requisitions
from field parties and thirty-six requisitions from the office for instruments and general
property have been filled, many of them requiring several days work of two or three men.
Aside from the general repairs to instruments and the fitting out of field parties, the most
important work of the Division during the year was the construction of two new sets of
pendulum apparatus; the fitting out of the Holton Base party, and construction of instruments
for its use; the reconstruction of Zenith Telescopes, Nos. 2 and 4, for parties to observe latitude
in connection with the researches on the variations of latitude of the International Geodetic
Association, and the reconstruction of the two 12-inch direction Theodoltes, Nos. 145 and 146,

THE PENDULUM APPARATUS.

Early in the autumn of 18gc it was decided to construct some pendulum apparatus for the
purpose of determining relative gravity in a more expeditious manner than had ever before
been undertaken by the Survey. Under the direction of the Superintendent, experiments
were made in the Instrument Division to determine the best form of pendulum and the best
method of determining the time of vibration. Two points were very soon decided—first, that
the pendulums should be quarter-metre or half-second pendulums; and second, that the method
of coincidences should be adopted for determining the time of vibration. A provisional
pendulum of ordinary brass, with agate knife-edge to be swung on agate planes, and a flash
apparatus to be used with a break-circuit chronometer for the observation of the coincidences,
was constructed and marked A. A mirror is fixed in the head of the pendulum very near the
knife-edge. Amnother mirror is fixed to the support of the pendulum. The flash apparatus
is placed some 6 to 10 feet distant in front of thesc mirrors. When the slit of the flash
apparatus is open and the pendulum at rest, the images of the slit in the two mirrors are seen
through the telescope of the flash apparatus thus — —. When a chronometer breaking an
electric circuit every second is connected with the flash apparatus, the slit is opened and
closed for a very short interval every second. When the pendulum is now started, the image
of the slit will be seen through the telescope in the fixed mirror every second; but the image
from the mirror on the pendulum will be seen only when the beat of the pendulum approaches
a coincidence with a beat of the chronometer. Experiment has proven the accuracy of
observation to be far beyond that required. This particular device was suggested by the
Superintendent. The method is ver;? simple, not at all fatiguing, and there is almost no
liability of error. It was soon settled that the pendulum should be swung in an air-tight
receiver, in which the air could be maintained at a standard density. Experiments were
made to determine the best form and size of this receiver.

To determine the temperature of the swinging pendulum, a pendulum in every way a
duplicate of the swinging pendulum, except the knife-edge and mirrors, was rigidly fixed in the
receiver. To the rod of the fixed pendulum was attached a thermometer. The thermo-
electric test at the office proved that the temperature thus obtained of the swinging pendulum

would not be in error more than one-tenth of a degree centigrade.*
' The experiments and investigations resulted in the construction of two sets of apparatus
marked A and B, "Set A was completed in March and taken by the Superintendent to Cali-
fornia and Alaska; and set B was completed in April and taken by Assistant E. D. Preston to
Honolulu, H. I. The material is on hand for two more sets, but the pressure of other work
has postponed their construction to a future date. Each set of pendulum apparatus consists
of the following principal parts:

Three quarter-metre or half-second pendulums made of aluminum bronze, marked 1, z, 3.

* Since the above was written, experience in the field has shown this to be true only when the apparatus has
been under a constant temperature for a considerable interval.
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One similar pendulum withoutknife-edges to which the thermometer is attached, marked o,

Two extra thermometers, :

A brass receiver, with manometer, levels, etc,, attached.

An air pump.

A mercurial barometer,

A flash apparatus with telescope attached.

A sidereal break-circuit chronometer, breaking circuit every second except the o second.

Batteries, small tools, lamps, and many small parts and accessories, some in duplicate,
too numerous to mention here,

The above apparatus is packed for shipment in two boxes weighing 352 pounds. So
compact and complete a pendulum apparatus has never before been made. It is possible
where the time can be obtained by telegraph from a fixed observatory, to determine gravity
at no less than six to ten or twelve stations per month with a degree of accuracy beyond any-
thing that had been expected. A detailed description of the apparatus will be published
with the report of the-first observations made.

THE HOLTON BASE OUTFIT.

The projected measurement of a base line at Holton, Ind. afforded an opportunity
to test several methods of base measurement. For this purpose it was decided to establish a
1co-metre comparator at the base by means of a s-metre standard bar imbedded in ice; to
measure a kilometre of the base line with this bar, and to refer the several pieces of apparatus
used in the measurement of the whole base to this rco-metre comparator. To carry out this
work, there were provided by the Instrument Division the following instruments and
apparatus:

2 roo-metre steel tapes Nos. 85 and 88, with reels;

. 2 1oo-metre aluminum bronze tapes, Nos. 8¢ and go, with reels;
1 25-metre steel tape, No. g1, with reel;
1 25-metre aluminum bronze tape, No. g2, with reel ;
2 cut-off cylinders and stands;
2 tape-stretching stands;
2 s-metre bars, Nos. 13 and 14; )
1 5-metre standard bar, No. 17, in Y-shaped steel trough; .
1 aligning level for standard bar, No. 17;
1 aligning plummet for standard bar, No. 17; .

2 carriages for Y-shaped trough, with vertical, lateral, and transverse adjustments ;
4 microscopes and mountings, for the 100-metre comparator.

One of the cut-off cylinders and the four microscopes were borrowed from the Engineer
Corps of the U. S. Army, and belong to the Repsold Base Apparatus formerly used on the
Lake Survey. The two tape-stretching stands and some of the small parts of the apparatus
were made by D. Ballauf, of Washington, D. C. All of the other parts of the apparatus were
made in the Instrument Shop, and involved a large amount of experimental work.

Five-metre base bars, Nos. 13 and 14, consist of steel rods mounted in wooden bars. The
rods are of cold rolled steel, g°5 millimetres in diameter, with steel contact slides and silver
line surfaces. The contact ends carry agates, the forward one being ground to a true plane
2'5 millimetres in diameter, and the rear one, mounted in contact slide, being ground to a
horizontal knife edge 25 millimetres long. Each of these rods is imbedded in a square
groove running through the center of a rectangular wooden bar 14 centimetres high and 75
centimetres wide. These bars are each made up of eight carefully selected pieces of pine,
joined together by waterproof glue. A thermometer is mounted near each end, on opposite
sides, in such a manner as to insure close metallic contact between the bulbs and the rod, the
scales being read through suitable openings in the sides of the bar. The bar carries on its
forward end an adjustable aligning telescope, and at its center an inclination sector reading
to ten seconds by two opposing verniers, with a range of six degrees on each side of the"
horizontal.
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Tapes Nos. 83, 88, 89, 90, 91, and gz were provided with their respective end marks by the
Office of Weights and Measures. The aluminum bronze tapes were graduated in the instru-
ment shop to millimetres for 5 centimetres on each side of each end mark.

Five-metre standard bar No. 17, a rectangular steel bar, was first carefully straightened.
It was then provided with two platinum-iridium plugs, with their faces in the neutral axis,
for carrying the 5-metre lines; and with a series of german silver plugs, with their faces
equidistant from the axis, and having longitudinal lines ruled upon them. The bar restsin a
Y-shaped trough, surrounded by ice, upon the ends of vertical adjusting screws, and is held
upright by horizontal adjusting screws. It can therefore be aligned vertically by the use of
aligning level No. 1, which is set upon each pair of plugs successively; and laterally by the
aligning plummet, which is suspended from a wire stretched between the ends of the Y-shaped
trough, and is brought successively over the line of each plug.

Parts of the trestles of the Bache-Wurdemann Primary Base Apparatus were utilized in
thegonstruction of the carriage for the Y-shaped trough.

Prismatic illumination was provided for the four microscopes borrowed for this work.

ZENITH TELESCOPES NOS, 2 AND 4.

* Early in the year the Division was informed that it was desirable that the Survey should
cobperate with the International Geodetic Association in their researches on the variations
of latitude. For this purpose zenith telescopes were to be provided for an officer of the
Survey to go to Honolulu with the observer of the International Geodetic Association, and
for an observer at or mear Washington, D. C. Though the Survey has for so many years
determined latitude of a high degree of precision with zenith telescopes and similar instru-
ments, it was found that the Survey had no instruments suitable for the work to be under-
taken, which is of a degree of precision beyond anything heretofore required or undertaken by
the Survey. Such instruments are not found in stock in the market, and to have had them
made would have caused too great a delay. It wasthereforedecidedtoreconstructthe old zenith
telescopes made by Troughton & Simms. These instruments, when made (1845 to 1851), were
considered of a very high order, but for many years have been superseded by the meridian
telescopes (combination of transit and zenith telescopes). Their reconstruction has made
zenith telescopes Nos. 2 and 4 two of the best in possession of the Survey, and it is believed
they will give results as fine as any yet obtained by the Talcott method. Intheir reconstruc-
tion the following changes were made:

New base and leveling screws ;

New vertical axis;

New wyes to telescope axis, with adjustment for level ;

New and larger axis for telescope ; _

New micrometer screw, and micrometer box and slide reconstructed ;

New and improved clamp to telescope;

Two new fine levels attached to telescope;

New stride level for telescope axis;

The whole instrument repolished, bronzed, etc.;

Electric lamps, batteries, etc., for illumination of telescope field, reading the levels, etc,

No. 4 is now in use by an Assistant of the Survey near Washington, D. C. His probable

error of one observation on one pair of stars, as derived from a preliminary computation of
eighty-six observations on fifteen pairs of stars on six nights, is & c'18 second. Asthe observa-
tions progress, it is thought the accuracy of observing will increase. The probable error of
the observations made at Berlin, 1889—90, as computed from published results, is 4= o 17 second.
' A full description of these instruments will appear with the publication of the latitude
. results near Washington and at Honolulu. These instruments are by no means such as
would have been recommended, could entirely new instruments have been constructed. They
are somewhat defective in their optical parts and general construction, and much larger and
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more cumbersome than necessary, It is hoped that new latitude instruments may yet be
constructed by this Division.
THEODOLITES NOS. 145 AND 146.

The work of reconstruction of these instruments was begun over a year ago. Only one
man has been at work upon them, and the pressure of other work has rendered it necessary
to take him off the work on the theodolites so often and for such long intervals, that it is not
likely they will be completed for several months. The work is well in hand, however, and
has so far progressed that we feel sure of their final success. It is intended that they shall
be the finest theodolites ever in the possession of the Survey. A detailed description of them
will more properly appear in next year’s report.

In October, 13g0c, the following instructions were received:

U. 8. CoAsT AND GEODETIC SURVEY,
Washington, D. C., Oct., i8g0.

Assistanis Schott, Woodward, Titimann, Smitk, and Preston, Mr. E. G. Fischer, and the Executive Officer to the Superin-
tendent:

GENTLEMEN: You are hereby constituted an Advisory Board on Instruments and their Construction. The Chief of
the Instrument Division will act as chairman, and the Board will meet from time to time, at his call, to consider such
questions as may be brought before it in relation to new designs for astronomical or other instruments, or proposed
radical changes in existing forms. The recommendations of the Board will be reported to the Superintendent,

Respectfully, yours, ‘

T. C. MENDENHALL, Superintendent.

In conformity with the above, thirteen meetings were held during the year and all the
important matters of construction came before the Board, with the exception of the pendulum
apparatus, which was made under the immediate direction of the Superintendent. The base
apparatus and the subject of a new comparator received the greatest amount of attention
from the Board.

The Board has been of great benefit to the Instrument Division in giving to it the
advantage of discussion, criticism, and varied experience.

It is becoming more evident every year that the most economical, and indeed the only
way to obtain certain instruments and apparatus required by the Survey, is to construct them
at this Office. It can be shown that the cost of the imstruments constructed at this Office
during the past six years has been less than the amount that they could have been purchased
for either in this country or in Europe. These instruments have been constructed from our
own designs, carefully studied by those that use the instruments, and it has been sought to
embody in them the latest experience of our own and all other observers. This character of
construction involves a great amount of experimental work which it is almost impossible to
get in‘most instrument shops and only at great cost. It is now recommended that the facilities
of the instrument shop be increased and that several additional instrument makers of the
highest proficiency be employed, so that the Survey can hereafter construct all the finer class
of instruments, particularly such as require experimental work and cannot be purchased in
the market,

Respectfully, yours, Epwin Swmits,
Assistant U. S. Coast and Geodetic Suruvey,
Mr. B. A. €orLonNa, Chief of the Iustrument Division.

Assistant in charge of the Office.

TABLE 1.
Instruments repaired during the year ending fune 30, 1891,
2 Base bars; 2 Compasses, liquid;
1 Bellows (Engr. Div.); 4 Current meters;
4 Chronographs; 2 Gradienters;
1 Compass, azimuth; 6 Levels, wye;

6 Dip circles; 4 Level rods, geodesic;
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TABLE I—Continued.

14 Heliotropes;

2 Levels, geodesic;

5 Magnetometers;

1 Pendulum comparator
15 Plane tables;

6 Plane table telemeters;
18 Protractors, 3-arm;

2 Sectors;

8 Station transits;
38 Theodolites;

6 Tide gauges;

4 Trapsits, engineers’

1 Transit, mining;

2 Zenith telescopes;

1 Balance, spring;

2 Calculating machines;

3y
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4 Meridian telescopes;
1 Phonograph, for Supt.;
19 Plane table alidades;
2 Plane table compasses;
1 Ruling machine (Engr. Div.);
Sextants;
Telescopes, reconnoitering;
Tide-predicting machine-
Tracing apparatus;
Transits, astronomical;
6 Vertical circles;
Sextant mirrors re-silvered;
Office bells, clocks, locks, etc., and miscellaneous small re-
pairs to instruments and other articles too numerous to
mention here.

M
-1

R o~ =~

TABLE IL

New Instruments, efc., made during the year ending Jusne 3o, 1891,

152 Adjusting pins;
Base apparatus:
1 Standard five-metre bar No. 17;
Plugs for aligning inserted and adjusted;
Platinum-iridinm plugs for end marks ground,
polished, and inserted;
One aligning plummet made;
One aligning stride level made;
1 Cut-off No. 1 (one cylinder);
2 Secondary base bars, Nos. 13 and 14, and sectors
and aligning telescopes for same;
1 Centering apparatus for dividing engine;
1 Electrical condenser for chronometer, experimental;
1 Gravity level, experimental;
12 Signal lamps Nos. 22 to 33, inclusive;
18 Instrument and hand lamps fitted for electric illum-
ination;

12 Protractors, 3-arm, Nos. 96 to 107, inclusive (begun
last year);

2 Sets of pendulum apparatus complete, each consist-
ing of 3 pendulums, 1 dummy pendulum, 1 flash ap-
paratusand I receiver;

1 Electric salinometer, experimental;

1 Sheave, 12-inch brass, for Haskeli’s Deep Sea sound.
ing work;

20 Station marks;

7 Tapes with reels :

2 Ioo-metre steel, Nos. 85and 88;
2 100-metre aluminum bronze, Nos. 89 and 90;
1 so-metre steel, No, 84;
I 25-metre steei, No. gI;
1 25-metre aluminum bronze, No. g2;
(The aluminum bronze tapes were graduated);

8 Tool holders (Engraving Division).

TABLE IIIL

Instruments made practically new by reconstruction, during the year ending June j0, 18pr.

1 Level trier;
1 Plane table No. 51 (begun last year);
2 Theodolites, ¥2-inch, Nos. 145 and 146 {not completed);

1 Theodolite, 12-inch, No. 16;
3 Zenith telescopes, Nos. 2, 3, and 4. (No. 3no0t completed).

TABLE 1IV.

New Trstruments purchased during the year ending June 30, 1851,

3 ‘Barometers, mercurial mountain;
Base apparatus:
1 Y.shaped trough and five-metre steel bar;
2 Sets of tape-stretching apparatus;
24 Binoculars;
4 Chronometers, sidereal break circuit;
6 Compasses, liquid boat;
12 Compasses, prismatic;
1 Comptometer, 8-column;
125 Drawing instruments;
Electrical instruments and apparatus:
3 Galvanometers;
1 Carhart Clark standard cell;
1 Microfarad condenser;
1 ‘Wheatstone rheostat;

1 Lamp, signal;

6 Leveling rods;
78 Magnifying glasses;

6 Psychrometers, sling;

8 Sextants and mirrors;
18 Straight edges, 2-feet, steel;
6 Straight edges, 4-feet, steei;
12 Tapes,-50 feet, steel;

6 Tapes, pocket, s-feet, steel;
1 Telescope, reading;

6 Theodolites, Casella, 4-inch;
1 Thermograph;
24 Thermometers; .
5 Tide gauges, Stierle self-registering.
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TABLE V.
Work done for the Office of Standard Weights and Measures during the year ending June 30, 189r.

1 New appliance for marking standard bottles; 1 Polariscope belonging to the Office of Standard
1 New micrometer screw comparator; Weights and Measures, repaired;
1 New set of sixteen metric weights, (begun last vear); 1 Polaricope belonging to Agricultural Department, re-
1 Balance belonging to the District of Columbia, repaired paired;

and repolished: 1 Polarimeter belonging to Agricultural Department, re-
1 Balance belonging to the Office of Standard Weights and paired;

Measures repaired and repolished; 2 Sets of Standard Weights and Measures for States, re-

paired and repolished.

REPORT OF THE LIBRARY AND ARCHIVES DIVISION, U. S. COAST AND GEODETIC SURVEY
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 18¢1.

L1BRARY AND ARCHIVES DIvision,
September 30, 1891,

Sir: I was transferred from the list of field assistants to the position of Chief of the
Library and Archives Division on the z9th of August, 1890, and assumed active charge of the
Division on the 8th of September, 18go. The following report and the appended tables, there-
fore, cover a portion of the time when the Division was under the charge of my predecessor,
Mr. A, Martin.

The Division has been for some time past, and still is, very short-handed for the amount
of work which the increasing scope and demands of the Survey devolve upon it.

The records of the Survey are packed away in cases (many of them in double tiers on a
single shelf), and the lack of a proper system in binding and indexing them is very apparent
to any one who is in search of particular data. Owing to the lack of room, and the insuffi-
cient force to handle the routine work, and at the same time make proper arrangement and
indexes of the records, I have endeavored to make the changes that were absolutely necessary
for promptly handling new work, and to try and provide, as far as possible, for more ready
reference to the older material when needed, trusting and hoping at the same time for addi-
tional room and an increased clerical force. -

The first thing attended to upon assuming charge was to have the “Personal Account of
Records” posted to date, for convenience in finding whether records had ever been received
in the Archives or not; in many cases this was several years behind. The geographical regis-
ter of sheets was likewise brought up to date.

A board was appointed on the 17th of October, 18¢0, by the Superintendent, to consider
a plan for a better classification of the Records of the Survey, and for indexing them, and also
to consider the needs of the library, and to réport its findings to the Superintendent. Sothat
after that date my actions have been in a measure outlined by it; but being a member of the
Board myself, much has been left to my own discretion, and my experience has been given
due weight in its decisions. For the courtesy and evident desire to help me in my duties,
shown me by the other members of the Board, I desire to express my thanks,

In November and December I undertook to rearrange the contents of the two upper floors
of this building so as to have a more compact storage, and to economize space. The
volumes of reports were all repiled, and the boxes of specimens placed so as to be most
accessible; these changes cleared the front room of the fourth floor, and shelves were placed
in it for the reception of the collection of foreign charts belonging to the Office, which for over
a year had been rolled up in packages and stored in a manner to render them inaccessible;
and the need of having them where reference could be made to them was so-obvious that Mr.
E. ]. Pond was detailed from the Drawing Division to classify and arrange them on the shelves
under my direction. This work he performed in a very careful and expeditious manner,
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A new system of monthly reports has been adopted, which, while showing more clearly and
concisely the work of the Division, saves a vast amount of clerical labor. The method of
keeping the charges of the original sheets has been changed, so that now by locking at one

page you can see where the sheet is, and where it was on any date, thus preserving a history
of each original survey. The numbers on the backs of the sheets have been put on thirty or
forty sheets by hand, but it is such a slow process that I am now using rubber type, which
answers the purpose admirably. Twenty-four original sheets, that by much handling had be-
come torn, have been backed for preservation.

At the time when the annual inventories of the library books were turned in, the accounts
were thoroughly checked, and a number of books were entered which had not appeared before,
and after much correspondence on the subject with various field parties, manyv charges were
explained which had heretofore been obscure.

Some 340 copies of old numbers of Nautical Almanacs, and also a large number of copies
of the Weather Maps, have been returned to their respective offices, where they were desired
for the purpose of filling in sets for libraries.

Our own sets of periodicals have been supplied with many missing numbers, partly by
purchase and partly by donation, the same being the result of correspondence from this
Division.

Such time as could be spared from other work has been devoted to preparing books for
binding, but owing to an order from the Treasury Department we have been unable to get
any bound. While doing this the pamphlets were laid aside, and will be arranged in the pam-
phlet cases which have been procured for them; and as soon as possibie cards will be made
out for them and placed in the Card Catalogue. No catalogue of our pamphlets exists at
present. )

A number of periodicals have been added to-our list of subscriptions; and during the last
two months a large number of valuable professional books, which were recommended by the
Library Board, have been purchased. These last additions will largely increase the usefulness
of the library to all in the Survey.

December 1st, 18go, Assistant W. I. Vinal reported to me with instructions to index and
classify the bottom specimens which have accumulated here until they number about 20 oco;
he remained on duty engaged in this work until he took the field the 2d of June, 18¢1. The
work of identifying these specimens was difficult in many instances, but nearly one-half of
the number were catalogued before he left i

Prof. J. Howard Gore was engaged from the gth of January, 18g1, until he left for the field,
on the 1z of June, 1891, in making an index of the Coast Survey publications. During this
time he was always ready to give his advice and assistance upon other library matters when
needed; and in arranging the foreign geodetic publications his services were especially ac-
ceptable.

Mr. Artemas Martin was on duty in the Division during the year, being in charge of it
from July 1, 1890, to August 29, 1890; and from that date to June 30, 1891, assisting me
in handling the routine matter and keepmg the books of the Division, and in preparing the
books for the bindery.

Mr. A. Upperman was employed in the Division during the year on miscellaneous work:
arranging charts, putting numbers on original sheets, and checking those returned from the
Office, etc.

Messrs. Little and Jackson, from the Tidal Division, are engaged in indexing the original
tidal records, and arranging them so that they may be bound by States.

In concluding this report, while 1 would call attention to the progress already made, I
wotld also call atlention to the large amount of work which remains to be done, and respect-
fully request that at least two good clerks be added to the force, so that as soon as additional
room can be provided, the original geodetic records, which so far have not been changed, may
be arranged by States, thoroughly indexed with the necessary cross references, and bound.
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As these records begin with the original organization of the Survey, and are the founda-
tion work of it, they are very extensive, and require a great deal of labor to put them in such
shape that ready reference may be made to any part of them.

During the coming year a large amount of binding will be required if force enough to
prepare the records is provided. '

Respectfully yours,
Francis H. Parsons,
Chief of the Library and Archives Division.
Mr. B. A. Coronna,
Assistant in charge of the Office.

LIBRARY AND ARCHIVES DIVISION.

Abstract of Records recetved during year ending June 30, 1891,

Ohservations. Computations,
Class, 7
Original. Duplicate, Office. Field.
Topographic sheets 50 | 2Zapproved | ...
Hydrographic sheete ___ ..o 61 STapproved._{ __________
Horizontal measures R -] 100 volumes . | 101 volumes _| 78 volumes __| 44 volumes.
Vertical measures .. 4 volumes ..-| 2 volumes.. __{ 1 volume ____{______________
Double zenith distance mensures. o _.._| 14 volumes __| 10 volumes .| . |
Geodetic miseellany .l 8volumes . ____________ J
Description of stations and of bench mar.8....__| éésclﬁlig::es - 29 volumes .} SO —
- i
Pendulom____ —eeo] 11 volumes ._{ 21 volumes .
Pendulum chronograph sheets .. __ 12cabiers .| Tyolumes | ______.______
Magnetic oo ool 79 cahiers ___| 69 cahiers ___{ 1 cahier_____| 3 cahiers.
Magnetic —— 5 volumes .| .o ..ol f1volume.___{_____________
Magnetic o 253 sheets ._.| 3 sheets __.._.| 17 sheets ____
Magnetic traces 565 sheets ___| 612 aheets ___ 5 cahiers ____
Magnetic thermograms —___________________.__. 135 sheets [N U, N,
LAILUA o oo e e 15 volumes __| 15 volumes __| 16 cahiers ___| 6 cahiers.
Longitude I g éﬁc;?x‘;:: B 56 volumes _.._} 8 volumes ___| 1 volume.
THC . e e e e e gfoctgfsggs-—: {12 volumes .| 12 cahiers ___{____________
Azimutb _____ - § volumes....| 7 volumes __.| 14cahiers ___| _____________
Levels. ... [ 37 volumes ..., 27 volumes ... 2 volumes.
*} Soundings 316 volumss .| 218 volumes
ADEMB_ e e 46 volumes —_| 32 vol JEN S,
Tides. - 122 volumes _| 96 volumes
Tides, maregrams 68 rolls -
Base line 1volume .___{ 5 volumes
Reconnaissance .. 4 volumes .
Tog books. 77 vol _— PR S,
Descriptive reports of sheets. ..o 15 cahiers
Currents, movements of ice and miscellancous.._. gg 3"]‘]13“ - - s
Abstract of Works received in Library during year ending June 30, 1891,
Purchased, Free.
152 397
5 243
16 1,130
3 361
|
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OFFICE REPORT NO. 2.—18¢1.

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR ENDING
JUNE 30, 1891.

U. S. Coast AND GEODETIC SURVEY,
Orrice oF THE HyproGraruic INSPECTOR,
Washington, D. C., October 8, 1891.

Sir: I have the honor to submit the following report of hydrographic progress, including
the movements and care of the Coast Survey vessels and the reports of the Chiefs of the Coast
Pilot and Hydrographic Divisions of this Office. There is appended a list of officers of the
Navy who have been connected with the Survey during the past year, and a list showing the
duty that those remaining were on at the end of the year 18go-"91.

HYDROGRAPHY——ATLANTIC COAST.

As soon as the necessary funds were available the hydrographic parties were sent to the field.

The Coast Pilot party, under my personal direction, proceeded to the Gulf of Maine in the
steamer JEndeavor, and in addition to the proposed Coast Pilot work executed a variety of
hydrographic work, as is shown in my report as Chief of the Coast Pilot Division.

From July 8th to August 6th Lieut. C. E. Vreeland, U. S. N,, Assistant Coast and Geodetic
Survey, in the steamer Blake, was engaged in making temperature and density observations off
the south side of Marthas Vineyard. On the completion of this work the Blake was taken to
the Brooklyn Navy Yard to undergo repairs to the forward part of her spar deck. On January
sth this party started for the Gulf of Mexico, where current observations for the further devel-
opment of the Gulf Stream were carried on until April 1, when the Blake was ordered north,
stopping on the way to develop a reported shoal off Cape Canaveral and to determine the
position of Martin’s Industry Light-ship. On May 26th, at the request of the Light-House
Board, the Alake was sent to make an examination of Diamond Shoal, off Cape Hatteras, in
order that a determination might be made for the site of a proposed Light-house. This diffi-
cult work was fortunately accomplished in a few days, and on June g the Blzke proceeded to
take up the work of a re-survey of Nantucket Shoals, where she was enguged at the end of
the year.

On August 3, 18go, Lieut. E. M. Hughes, U. S. N,, Assistant Coast and Geodetic Survey,
commanding the steamer Bac/ke, and having under his direction the Coast Survey schooner
FEagre, Lieut. W. P. Elliott, U. S. N, cofimanding, with three steam launches and the stcamer
Daisy, began work on Nantucket Shoals. This work was continued until October 22, and the
hydrography to the eastward of Nantucket was completed from a line extending from Great
Point to McBlair’s Shoal, south to the southern end of Bass Rip. On the southeast side of
the island the work extended nearly to the Surfside Life-saving Station and about 10 metres
off shore. At the close of this season’s work the Backe returned to New York, where she was
put in repair for the winter’s work in the Gulf of Mexico. On February 234, this party began
a re-survey of Aransas Pass, Texas. A few days of unusually favorable weather enabled
Lieut. Hughes to finish this work, and on March 13th he began work on the coast of Louisiana
in the vicinity of Barataria Bay, which was completed April 24th, and the Racke proceeded to
New York, from which point she returned to Nantucket Shoals where the party was at work
at the end of the fiscal year.

The Schooner Lagre, Lieut. W. P. Elliott, U. 8. N,, Assistant Coast and Geodetic Survey,
commanding, after finishing the season’s work on Nantucket Shoals, in connection with Lieut.
Hughes’ work, returned to New York, whereshe wintered. As soonas the weather and other
circumstances would permit, this party proceeded to Sag Harbor, L. L., and began work June
5th, which was continued to the end of the fiscal year. ‘
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After the work of the Coast Pilot Division in connection with the steamer Endeavor was
finished, that vessel'was sent to Baltimore, Md., where a new boiler was put in her, and early
in April Lieut. L. K. Reynolds, U. S. N,, Assistant Coast and Geodetic Survey, commanding,
began work in Chesapeake Bay north of Cape Henry and including the Tail of the Horseshoe.
This work was successfully finished May 11th, and the Zndeavor proceeded to the vicinity of
Nantucket Shoals, where she was engaged at the end of the year.

During the fiscal year hydrographic work was also completed by civil parties of the Coast
and Geodetic Survey as follows, viz:

Sub-assistant J. A. Flemer, St. Croix River, Me.

Assistant Stehman Forney, Kennebec River, Me., from Gardiner to Augusta.

Assistant Stehman Forney, Perdido Bay and Tributaries, La.

Assistant H. L.. Marindin, Coast of Nantucket from Great Point to Siasconset and thence
to Surf-Side Hotel. N

Assistant W. 1. Vinal, Connecticut River from Lyme Ferry to Cromwell.

Assistant C.T.Iardella, Shinnecock,Quantuck,and Moriches Bays,southcoastof Long Island.

Assistant J. W. Donn, vicinity of Sparrow’s Point, Patapsco River, Md.

Sub-Assistant P. A. Welker, Escambia Bay, Fla.

HYDROGRAPHY—PACIFIC COAST.

Survey of Alaska—Thesteamer Pattersonand party, under the command of Lieut. Commander
H. B. Mansfield, U. S. N, Assistant Coast and Geodetic Survey, was engaged in the survey of
Southeast Alaska. They sailed from San Francisco April 10, 1890, and began work May s, in
Lynn Canal. After a most successful season, during which a complete survey was made of
Lynn Canal to its head, Taku Inlet, and a part of Stephens Passage, the work was closed Sep-
ember 17th and the party returned to San Francisco. This is one of the largest season’s work
ever accomplished by a Coast Survey party, the area covered being about 700 square miles of
triangulation, topography, hydrography, and the necessary astronomical observations., On
April 5, 1891, the Patterson again sailed for Southeast Alaska, and at the end of the fiscal year
was at work in Behm Canal.

The steamer Hassler, Lieut. D. Delehanty, U. 8. N, Assistant Coast and Geodetic Survey,
commanding, at the beginning of the year was engaged in laying off a trial course in the Santa
Barbara Channel, after which the party was engaged in recovering certain triangulation points
near Santa Barbara. On September 1, 18g0, instructions were sent to Lieut. Delehanty to
execute certain hydrography near Cape San Martin. - On account of the high price of coal
he was not able to begin work until about January 1, 1891. This work was completed in May,
and virtually finishes the hydrography of the coast of California. A few additional sound-
ings are, however, necessary to properly develop the 1oo-fathom curve near San Pedro Bay.

The steamer Gedney, Lieut. J. M. Helm, U. S, N., Assistant Coast and Geodetic Survey, com-
manding, began hydrographic work in Willapa Bay July 26th, which was continued until No-
vember gth, when the party returned to San Franéisco. The survey of the same body of water
was again taken up on the 16th of April, 1891, and continued to the end of the fiscal year.

The steamer McArthur, Lieut. D. H. Mahan, U. 8. N., Assistant Coast and Geodetic
Survey, commanding, was delayed in San Francisco on account of the lack of appropriation,
and later on a lack of officers. On September 1st the party proceeded to the vicinity of
Cape Blanco, Oregon, but was unable to accomplish any work on account of bad weather
and a very exposed working ground. The McArthur returned to San Francisco and Lieut.
Maban was relieved of the command of the vessel by Lieut. W. P. Ray, U. 8. N. On June 10,
1891, the latter officer was directed to take up the work of the party on board the schooner
Larnest in Washington Sound, it having become necessary to disband the latter party.

The schooner Larnest, Lieut. J. N. Jordan, U, S. N,, Assistant Coast and Geodetic Survey,
commanding, after having wintered at Olympia, Wash., began work on April 14th in the
waters of Washington Sound, and completed the surveys of Skagit Bay, Boundary Bay, and
a part of the Gulf of Georgia. This work continued until November 8th, and was again
commenced on April 24, 1891, and continued until the end of the fiscal year. '



REPORT FOR 1891—PART 1.

REPORT OF HYDROGRAPHIC INSPECTOR—Continued. 143

The following hydrographic work was also executed by civilian parties of the Coast Sur-
vey during the fiscal year, viz:

Assistant E. F. Dickins, Coos Bay, Oregon.
Assistant Cleveland Rockwell, Columbia River.

The following list gives the statistics of the hydrographic field work executed in 18go-

1891, viz:

Statement of Hydrographic Surveys executed during the fiscal

vear ending June 30, 187

|
Localisies. !
|

Surveyed by—

|
Bhests. [ Scale.
|

Eutrance to Cobscook Bay, Maine . ...

Near Mistake Harbor, Mud Hole Chan-
nel, Maine,

Entrance to Sullivan Harbor, Maine. ...

Kennebec River, Gardiner to Angusta __

In-shore hydrography, Nantucket Isl-
and, Great Point to Sarfside,

Off-shore hydrography, east and south
of Nantucket Island.

Handkerchief Shoal, Nantucket Sound .

Connecticut River, Lyme to Cromwell,
Connecticut.

Rocks off Rye Beach, New York__.___..

Shinnecock and Moriches Bays, Long
Island.

West Moriches Bay, Long Island _.

Chesapeake Bay, vicinity of Cape Henry,
tail of Horseshoe and Lynn Haven

Rouds,

Patapsco River, vicinity of Sparrows
Point, Maryland.

Location of Quter Diamond Sheal, Cape
Hatterss.

Nearch for reported shoal off Cape Can-
averal, Florida.

Escambia Bay, Florida. coeee oo

Perdido Bay and tributaries, Florida
and Alsbama.

Coast of Lousiana, Barataria Bay to Isle
Perniere.

Aransas Pass, Texas .. __________

Coast of California, Ragged Point to
Coopers Point,

Yon Helm Rock, California ...

Coos Bay,Oregon. o

‘Willapa Bay, Washington, season of 1800

Willapa Bay, Washington, previvus to
July 1,1891.

Boundary Bay and Skagit Bay, Wash-
ington, season of 1890,

Gulf of Georgia, Washington, previous
to July 1,1891.

Lyun Cenal and Stephens Passage,
SBoutheast Alaska.

" Lyan Canal and Btephens Pa

! L. E. Reynolds, U.S. N .

S. M. Ackley, U.8. N.___
8. M. Ackiey, U.8. N._..

S.M. Ackloy, U.S.N____
Asst, 8. Forney._ _ —
Asst. H, L. Marindin _._|

E.M. Hughes, U.85.N _.

W.P. Eltiott, C.S. N _..
Asst. WL Vinal ..

8.M, Ackley, U.8. N

W

Asst, O.T. Tardella® ___

t
! Asst, C.T. Tardella ...
Asst. J.W. Donn oo
C.E, Vreeland, U.8 N__

C.¥. Vreeland, U.8. N._

Sub-Asst. P. A, Welker _
Asst. 8. Foroey. v

[

W o

|

D. Delehapty, U.S. N..._.
Asst. E, F. Dickins .____
J.M.Helm, U.8. N

E.M. Hughes, U.8&. N __

| E.M. BHughes, U.8. N --!
| D.Delchanty, U.S.N___:

3 on 20 0009
1 en 80 000!

i

i
H

1 ou 40 000¢;

J. M. Helm, U.8. N.

J.N. Jordan, U.S. N_._

J.N,Jordan, U.8. N..._

H. B, Mansfield, U.B. N_|

H. B. Mansfield, U.5. N_

Boutheast Alaska (topographical sar.
vey).

Grand total

Various _..

Vols. | Angles.

Sound-| Miles | Square |

Remarks.

ings. | miles, |
i
804 | 2 058 2 | Coast Pilot party.
8 14 : Plotted on sheet 1574,
i
s8| 170 1| Plottedon sheet 1436s.
T4 | 5210 | 1l 2
5,020 | 13 985 3 16 Physical hydrogra-
phy.
11,650 | 55 156 261
876 | 6 445 b5
2,217 | 23 648 20
6 3 Coast Pilot party.
Plotted on abzet
1683.
1,796 ; 18 397 64
780 | 10 846 6}
4,840 | 23 449 46
889 | 7 383 33
172 850 &
3 460 1 | Plotted on aheet 1410,
2,077 | 31 488 3%
1,396 | 16 811 68
8,379 | 56 422 983
1,566 | 10 526 10
4,26¢ 1 4711 118
94 117 [ ! Plotted on sheet 2022.
2,345 | 14 511 12!
8,782 | 38 543 %0
6,179 | 31 417 37
7,834 | 19 798 B¢
2,708 | 6 996 46
17,896 | 17 306 703 | Bix of these sheets

contain also the top-
ographical survey of
the localities cov-
ered by the hydrog-
raphy.

253 | 93 413 416 T@

»
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COAST PILOT DIVISION,

The work of this Division was under my charge until March :18th, when I relieved Com-
mander Charles M. Thomas, U.S.N,,as Hydrographic Inspector. During the remainderof the
fiscal year there was no officer in charge of this Division, but I exercised a general supervision
of the work. I was assisted by Ensign E. A. Anderson, U. S. N, and Mr. John Ross, and the
work of bringing forward Parts I and I of the Atlantic Coast Pilot progressed as rapidly as
possible. The manuscript of these parts having been prepared at the office, the party
embarked on the steamer Zndeavor, and the ground covered by this work was carefully gone
over for verification and correction. Every harbor of importance was visited, and the sailing
lines and buoys verified.

After returning to the office in October the manuscript was placed in the hands of the
printer as soon as the many necessary corrections could be made, and it was earnestly hoped
that this volume could be given to the public before the summer of 1891, but on account of
lack of funds it was not received for issue until the season had nearly expired.

HYDROGRAPHIC DIVISION.

The Hydrographic Division of this office has been under the charge of Lieut. R. T.
Jasper, U. S. N, during the year. '

The numerous duties of this Division have been most carefully and intelligently carried
out, and I would earnestly call your attention to the recommendations made by Lieut. Jasper
in his report, which is forwarded herewith.

&

REPAIRS AND MAINTENANCE OF VESSELS.

The vessels on the Pacific Coast have received slight repairs, being only those due to the
ordinary wear of service. Lieut. Delehanty, U. S. N, commanding the Hassler, was author-
ized to have built for that vessel a new steam cutter, but the parties who contracted to build
it failed to finish it at the proper time; and when it was finished, it was not in accordance with
the agreement, and was rejected by Lieut. Delehanty. ‘

The Hassler was also furnished with a new steam capstan windlass, which was built at
Providence, R. 1, and delivered at San Francisco by the builder for much less than it could
be built on the Pacific Coast.

On the Atlantic Coast the principal repairs were made to the Blake and Endeavor. ‘The
former was taken to the Navy Yard, New York, and the forward half of the spar deck lifted,
the timbers replaced where necessary, and new deck laid, covered, and painted. This work
was entirely done by men of the Coast Survey vessels under the direction of Carpenter W. W,
Richardson, U. S. N,

During the winter the steamer Endeavor was sent to Baltimore, Md., where a new steel
boiler was put in her, and other necessary repairs made to her top sides.

The steamer Facke received very slight repairs.

The schooner Eagre was supplied with a new foremast, foretopmast, main boom, new suit
of sails, and new gig and whaleboat, in addition to numerous other repairs.

In addition to this, numerous small repairs were made to the Daisy, Quick, Transit, Spy,
Hitehcock, and Scoresby. -

I would respectfully recommend that the steamers Hitchcock and Daisy be sold out of the
Survey. The former is now at Morgan City, La., and is in such a condition that it would not
be in the interest of economy to repair her. She is perfectly unseaworthy, and her engines
can at best only propel her about four knots.

The last season’s work on Nantucket Shoals about finished the boilers of the Daisy, and
her hull is now so rotten that she is not worth repairing. She was, at her best, an old vessel
turned over by the Light-House Department to the Coast Survey. Her quarters are very
limited and her consumption of coal very large. ‘
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All the steamers of the Coast Survey are now old except the Patferson, and she is now
seven years old, and within the next three years will require new boilers and, it may be,
extensive repairs to her hull

Of the others all are more than seventeen years old and require greater annual repairs
than they have been receiving to keep them in good running order. The Hassler and Backe
will both require new boilers during the coming year, and these alone will absorb more than
one-half of the entire annual appropriation that has been allowed for the past few years. 1
would, therefore, recommend that at least $3c ooo be asked for in place of $25 ooo, the amount
of this year’s appropriation.

I will here repeat what 1 have before communicated to you verbally, viz: the great
necessity for a new steam vessel for this coast to take the place of the Gedney sent to the
Pacific. Such a vessel as we now require could be built for about $75 coo. She should be of
iron, with twin screws, not over 8 feet draught, able to keep the sea in any weather, and
to carry twenty days’ coal.

The duties of Clerk to the Hydrographic Inspector have been satisfactorily performed by
Mr. J. H. Roeth.

Very respectfully, S. M. ACKLEY,
Lient. Commander, U. S. V.,

: Hydrographic Inspector Coast and Geodetic Survey.
Dr. T. C. MENDENHALL,

Supt. U. S. Coast and Geodetic Survey.

REPORT IN REGARD TO THE COAST PILOT DIVISION FOR THE FISCAL VYEAR ENDING
JUNE 30, 1891.

Coast Survey OFFICE,
Waskington, October 1, 1891.
= This report is usually made by the Officer in charge of the Coast Pilot Division to the
Hydrographic Inspector, but in the present instance, there being no officer in charge, and the
Hydrographic Inspector having filled that office for a greater part of the year, this report is
made by him.

At the beginning of the fiscal year the manuscript of the Atlantic Coast Pilot, Part VT,
Chesapeake Bay and Tributaries, was still in the hands of the Public Printer, and the proofs
were being sent for correction only at long intervals. A number of months passed before the
book was finally ready for issue, having becn in press for more than a year.

The mauuscfipt for a new Coast Pilot volume covering the coast of Maine, New Hamp-
shire, and Massachusetts as far as Cape Ann having been finished, the party consisting of
Ensign E. A. Anderson, U. S. N.,, Mr. John Ross, and myself were on board the steamer
Endeavor at New Bedford, Mass., making necessary repairs, at the beginning of the fiscal year.

As soon as these repairs were completed the party proceded to Eastport, Me., where a
hydrographic survey of a part of Eastport-Harbor was made. The statistics of work consist
of—

40 miles of sounding lines.
804 angles. .
2,059 soundings.

“In addition to this a reported rock was developed in Mistake Harbor, Me.; also a shoal at
the entrance to Sullivan Harbor, Me.

In addition to a number of other examinations for chart corrections, all the important
navigable harbors within the limits of the work were visited, the sailing lines tested, and
descriptive matter verified. As soon as this was completed the party returned to the Coast
Survey Office, where the corrected manuscript and views were prepared for the printer without

~H. Ex. 43—10
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loss of time, with the hope that this volume could be made ready for publication by the open-
ing of the following summer season, at which time these books are in the greatest demand.
Unfortunately the work on it had to be stopped before the end of the fiscal year on account
of a lack of funds.

In addition to the above enumerated work there has been prepared, with the exception
of a very small part, the manuscript of Atlantic Coast Pilot, Part III, covering the coast from
Cape Ann to Point Judith. This was completed with the exception of the eastern entrance
of Nantucket Sound and Nantucket Shoals, where new surveys were being made.

Ensign E. A. Anderson, U. S. N, was detached from the Coast Pilot party at Portland,
Me., and ordered to resume his naval duties. He was a most intelligent and conscientious
officer, and zealous in the performance of his duties.

Mr. John Ross has been employed in this Division, at the office and in the field, during
the entire year. He has been engaged in compiling data and in routine office work of the
Division. He has had experience as a recorder and observer of a hydrographic party, and
this, combined with an excellent knowledge of the Atlantic Coast and most willing attention
to duty, makes his services most valuable to this Division. His severing his connection with
the Coast Survey in the near future is greatly to be regretted.

The clerical work of the Division was performed most satisfactorily by Miss Alice
F. Carlisle until she was taken into the Superintendent’s Office, and afterward by Mr. Talbot
Pulizzi.

Very respectfully, ’ S. M. AckiEy,
Licutenant Commander, U, S. V.,
Hydrographic luspector, Coast and Geodetic Survey.

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISCAL YEAR ENDING JUNE 3o, 1891.

U. S. Coast aNDp GeoDETIC SURVEY OFFICE,
Washington, D. C., July r, 18p1.

Sir: I have the honor to submit the following report of the work done in this Division
during the fiscal year 18go-"g1.

The personnel has remained unchanged, Messrs. E. Willenbiicher, W. C. Willenbiicher,
and F. C. Donn being the draughtsmen, and upon them falls the entire work of plotting and
verifying all hydrographic sheets sent in from the field, verifying the hydrography on draw-
ings for new charts, etc. The fact that they have during the year plotted 43 original sheets,
corrected 146 reduced drawings and proofs, and have done a vast amount of miscellaneous
dranghting and work on proofs of charts for publication, as shown in the monthly reports of
the Division, is an evidence of the industry they have displayed.

Each has performed his duties to my entire satisfaction, but frequently during the year
the necessity for another draughtsman became apparent by the accumulation of work. I
earnestly recommend that this addition be made, but before the person selected is assigned
to office work here, I would suggest the importance of detailing him for hydrographic work
in the field for one or two seasons, in order that he may have a practical experience that is
essential to efficiency in the duties he will be called upon to perform in the office.

Mr. E. H. Wyvill still continues to perform,in a highly satisfactory manner, the varied
duties of draughtsman and clerk in the Office of the Chief of Division. I cannot too strongly
urge the propriety and justice of his again being appointed as draughtsman, and his present
pay increased. )

Upon the subject of chart publication, I beg to renew a suggestion, often verbally made,
that there be issued preliminary charts of all localities of importance where surveys have
been made, as soon as the data received from the field can be put in shape and drawings pre-
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pared for lithography. These charts, designed principally for purposes of navigation, would
require only the shoreline, with prominent objects shown, and the hydrographic features,
with aids to navigation indicated. A large sum of money is expended yearly by the Govern-
ment in surveys of the Coast and Harbors, and the results of these surveys should be within
reach of the publie at the earlist practicable moment.

The present arrangement with the Light-House Board, by which this Office is promptly
informed of changes in aids to navigation, has been in existence long enough to show that it
is productive of great usefulness in keeping the charts corrected to date in that respect. It
is to be hoped that a similar arrangement may be made with the U. S. Engineers engaged in
the improvements of our harbors, and water-ways generally, in order that all important
changes in depths, new channels, jetty constructions, etc,, may be indicated on the charts at
as early a date as possible.

The Alaska Coast Pilot, soon to be issued, contains the results of the Coast Survey work in
the interior waters of the Territory to the year 1889, inclusive. The valuable reportof Lieut.
Commander H. B. Mansfield, U. S. N, commanding the Coast Survey steamer Patterson, on
the season’s work of 1890, suggests the necessity of publishing, in pamphlet form, the suc-
cessive yearly reports, until a new edition of the Coast Pilot is compiled. Otherwise the in-
formation contained in these reports, always of importance to those navigating the waters
concerned, will be simply filed in the Archives for an indefinite time. The expense of such
publications would be trifling compared with the benefits that would result.

Your attention is invited to the series of Coast Charts, recently prepared in this Division,
on which are shown the limits of all hydrographic sheets of the Atlantic Coast now on file.
It is intended to make a similar series for the Gulf and the Pacific Coasts, and when these are
finished, all the hydrographic work done by the Coast Survey will be simply and clearly shown
on these charts. A similar set, incomplete and on a much smaller scale, has been in existence
heretofore, but the increasing number of hydrographic sheets called for the work on a larger
scale. ’

Very respectfully,
Rost. T. JASPER,
Lieutenant, U. 8. NV,
: : Chicf of Hydrographic Division,
Lieut. Commander S. M, Ackiey, U. S. N,
Hydrographic Inspector, U. S. Coast and Geodelic Survey,



148 UNITED STATES

COAST AXND GEODETIC

SURVEY.

List of Naval Officers attached to the U. S. Coast and Geodetic Survey during the fiscal year ending
June 30, 1801

i

Dute

Name. alg}é]tlzd. det]::ltleed. Remarks. | i Naine. i at tIm- hed. :\ detra:;]id. Remarks.
1 !
COMMANDERS. | ENSIGNs.—conlinued, :
Jan. 10,188 | W.L. Howard ... Feb, 23,1801 Still in service.
Charles M. Thomas ____{! Reattached 5 Mar.17,1891 " E. A. Anderson Apr. 24,1888 .
\ July 1, 1889 J. M. Poyer eeo____ Sept. 15, 1890 Still in service,
LIFUTENANT-COMMAND- Chas. P.Eaton e June23, 1890 Still in service.
ERS. Harry George . ...___|{ May 2,1840 Still in service.
H. E. Nichols_ _ovvowmmen Nov. 1887 [ Jan. 6,1801 Feb. 17, 1891 8till in service.
Oct. 2, 18891 Feb. 14,1801 | Still in service.
& M. Ackley ______..._. Reattached ‘ .............. Still in service. Ang. T,1887 .
Mar. 18, IB!HJ: Feb. 20,1891 |__ ol Still in service.
H. B. Mansfield__.__.... May 15, 1888 | oeoeeeem-| Still in service. J. P. McGuinness_.. Ang. 9,1887 ! oct. 7,1800
LIEUTENANTS, Jos. Strauss ._-_ _ July 16,1887 ; Nov. 10,1890
July 13,1882 | Jan. 10,1851 C. 8. Stanworth__ wo | Ty 15,1887 | July 19,1890
Mar. 20,1889 |- Still in service, || H. A. Bisphan ... July 13,1887 | July 16,1890
Jan. 29, 18%4 [ July 15,1890 i J. B. Shindel __.. ' July 13,1887 | Sept. B,18%0
Robt., T. Jasper_ Pec. 9,1889 '\ . Still in gervice. { Benj. Wright____ { Feb. 20,1801 {______._______| Still in service,
D. H. Mahan Nov. 15, 1888 | W, H. G. Bullard.______ July 8,1848 | Ang.15,1800
E. M. Hughes __________ June 28,1890 Still in service. P. Andrews ___ July 4,1888 ;| May 23,1891
Chas. K. Vrecland __..__ Oct. 25,1889 Still in service. W. H. Faust Aug. LS8R | Still in vervice.
W.P. Ry oo | Nov. 5,1890 _ Still in service. W. L. Dodd July 14, 1888 | June13, 1801
Wm. P. Eltiott Mar. 19, 1859 Still in service. July 8,1888 ! July 17,1840
W, Winder_________ July 18,1890 ! Dee, 12, 1890 S, M. Strite_ .o oo} July 11,1888 | Aug. 16,1890
E.JDonn______.__ Apr. 1,1889 Stilt in service. F. W, Jepkins . _______ Feb. §188 | Mar. 13,1891
J. M. Helm | Sept. 4,1888 Still in service. E. T. Witherspoon_..___ May 31,1841 Still in service.
L. K. Reynolds___ July 26,1880 Still in service, L. C. Bertolette__.__..___ July 2,1889
LIEUTENANTS —J UNIOR E. Moale, jr__. Aug. 9,1889 Still in service,
GRADE. ! S.R. Harlbut —________| July 25,1889
Chas. A. Gove ._.___._.. ]g Apr. 9,1888 27,1891 E. H. Burell___ July 11,1859
J. N. Jordan ‘ Junel3, 1889 —eee—_| Btill in service. F. H. Brown . July 1,1889 | May 25,1891
A. L. Hah Aug. 21, 1889 . 29,1890 SURGEON,
Aug. 4,188 | Jan, 13,1891 Thos. Owens.___________ July 23,1888 | Nov. 11,1890
W. L. Burdick -1 Aug.17,18%0 Still in service. PASAED ASSISTANT
Harry Kimmel! __ Dec. 18,1888 8till in service. . SURGEONS, s
A. L. Rogers._____ Mar. 7,1880 N. H. Drake___ Der. 26,1888 | Sept. 12,1800
T. W.Ryan ___._. Mar. 21,1891 ________...._.! 8till in service. John M. Steele. Mar. 30,1883 | Apr, 2, 1801
J.B.Blish_._ Nov. 5,1890 | oommammcnme Still in service, . 10, 1869 Still i sor vice.
R. P. Schwerin______.._ Sept. 27,1890 | Feb. 18,1891 .12, 1890
ENRIGNS.

John Gibson..___._.____| Mar. 18,189}

8till in service.

. 13, 1889

8till in service.

J. H. Gibbons .__. : Aug. 23,189%0 Still in gervice, , 10,1890 8till in service.
H. C. Poundstone_ : Feb. 5,1890 Still in service. PAYMASTERS.

July 27,1890 Stiil in service. H.T. Wright_____.______ Oct. 22,1890 1 __________ .. Still in service.

July 17,1890 | 8till in service. Geo. A, Deering ... Oct. 15,1889 | Died Oct. 16,

Aug. 5,1890 8till in service. ASRISTANT ENGINEERS, 180,
A.N. Mayer.___ July 30,1890 Still in service. : July 9,188¢ Still i service
John F. Luby __ Dec. 14,1888 3till in service, Mar, 25,1890 | Btill iu service,
Hugh Rodman__________ Apr. 1,1891 8tilf in service. Dee. 19, 1888 Stil] in service.
H. B. Wilson___ QOct. 6,180 Still iu service, }! J. C. Leonard ___. _ Jan. 21,1889 |__ Still in service,
@. W. Brown... Apr, 29,1890 CAPRENTER.
A L. }_&v-y_-_-_-_._-_--. Sept. 15,1890 Still in service. W. W. Richardson ... Oct. 27,1888

BECAPITULATION.

Commanders . __
1

*

Lieutenant Com B

Lisutenants __.__

Lisutenunts (Junior Grade) .__..

Surgeou

Passed Agsistant Surgeons.

Assistant Surgeons.

Paymaster:
A s t Engi -

Carpenter

Nore.—From the statement immediately following it

the flscal year.

appears that of the 81 officers above named 46 wére on duty in the

Survey at the close of -
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List of Naval Officers altacked to the U. S. Coast and Geodetic Survey, fune 30, 1891.
COAST AND GEODETIC SURVEY OFFICE,
Lieut. Commander S. M. Ackley.
Lieut. Robert T. Jasper.

Paymaster H. T. Wright. ATLANTIC COAST.

Steamer Backe (Atlantic Coast)—Lieut. E. M. Hughes, commanding; Lieut. W. L, Burdick;
Ensign W. W. Buchanan; Ensign J. F. Luby; Ensign W. B. Hoggatt; Assistant Engineer E.
H. Scribner.

Steamer Blake (Atlantic Coast)—Lieut. C. E. Vreeland, commanding; Lieut. H. Kemmell;
Ensign Benj. Wright; Ensign W. C. P. Muir; Ensign J. H. Rohrbucher; Assistant Surgeon E. S.
Bogert; Assistant Engineer W, W, White.

Steamer Endeavor (Atlantic Coast).—Lieut. L. K. Reynolds, commanding; Lieut. T. W,
Ryan; Ensign John Gibson; Ensign Hugh Rodman.

Schooner Eagre (Atlantic Coast).—Lieut, Wm. P. Elliott, commanding; Ensign Charles P.
Eaton; Ensign E. T. Witherspoon.

PACIFIC COAST.

Steamer Patterson (Pacific Coast).—Lieut, Commander H. B. Mansfield, commanding; Lieunt.
E. J. Donn; Ensign F. L. Chapin; Ensign W.G. Miller; Ensign W. L. Howard; Ensign H. C,
Poundstone; Ensign W. H. Faust; Passed Assistant Surgeon H. T. Percy; Assistant Engineer
Thos, F. Carter. ,

Steamer Hassier (Pacific Coast).—Lieut. D. Delehanty, commanding; Ensign J. B. Blish;
Ensign H. B. Wilson.

Steamer McArthur (Pacific Coast).—Lieut. W. P. Ray, commanding; Ensign A, L. Key; En-
sign E. Moale, jr.; Ensign Harry George; Assistant Engineer J. C. Leonard.

Steamer Gedney (Pacific Coast).—Lieut. J. M. Helm, commanding; Ensign ]J. H. Gibbons;
Ensign A. N, Mayer; Ensign J. M. Poyer; Assistant Surgeon P. H, Bryant.

Schooner Earnest (Pacific Coast).—-Lieut. J. N. Jordan, commanding.

Names of Vessels, their tonnage, etc., in the service of the U. S. Coast and Geodetic Survey during the
Siscal year ending fune 3o, 1891.

. ¢ Complement of — }
No. Name of vessel, { Tonnage,  ~————r—————]

i Officers. 1 Men.

1 46

2 | Steamer Hassler 34

3} St BIAKE . e e e e e | 38

41 8t Bache - ( 38

5 | Steamer Gedney e e smm 2mm [ 3, p2e]

6 | Btearner MCArthur. oo o e e 12 T ‘ 30

T | Steamer Endeavor | 105 ] 7 23

8 | Steamer Hitchcoek ..o 83 | 5 14

9 | Steamer CosmoOS __.._ e e e e 25 1. 3 7

10 | Steamer Daisy - 44 3 4

1] Set Eagre. e e e e < s e 202 6 26

2 | Schoouer Drift _____ 87 5 14

3 | Schooner Earnest RO 5 18

4 | Schooner Beady oo i 80 5 14

8 | Schooner YUKOD oo e 8 [ 14

6 | Schooner Scoresbhy. 72 5 14

71 8eh Matchless . 5 14

- 8 | 8eh Quick 38 4 12

9 | Schooner Transit . ____...___ 43 3 9

10 | Behooner Spy 3 3 9

1 { Bargs Beauty " 28 1

) RECAPITULATION. -

it 10
8ch 10
Barge 1
Total. —— - |
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REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR ENDING JUNE 30, 180r1.

U. S. Coast AND GEODETIC SURVEY,
OrFrice oF THE DISBURSING AGENT,
Washington, D. C., November 25, 1801.

Sir: I have the honor to submit herewith the report of the Disbursing Office for the
fiscal year ending June 30, 1891.

During the year the progress made in the audit and adjustment of the accounts of the
Survey, of which large arrearages were brought over from the prior fiscal year, as explained
in my last report, was quite satisfactory, and a very perceptible increase of promptness was
attained in making final settlements with field parties. As time passes, and new methods
suggest themselves, I hope to reach the point where, with competent aid, I shall be able to
audit, adjust and settle all accounts rendered within a few days of their receipt.

On July 1, 1890, a radical change in the system of rendering accounts to the Accounting
Officers of the Treasury was inaugurated which, so far, has proven very satisfactory. Prior
to that date, the accounts of the Survey had been rendered to the Department to accord with
the month in which the expenditure was actually incurred in the field, but to do this satis-
factorily it was necessary to hold open the Monthly Abstracts of the Disbursing Agent for
several months after their original dates in order to include therein all vouchers properly
pertaining thereto. This resulted in a delay in their rendition to the Department and the
consequent accumulation of vouchers in this office, when it would have been much safer for
them to have been filed in the hands of the Accounting Officers. The present system closcs
out and balances all accounts on the last day of each and every month, and within ten days
thereafter they are usually on file in the Department. By a systematic arrangement of the
files of vouchers retained for reference in this office, the possibility of a duplicated account
passing without detection is reduced to a minimum,

During the latter part of the month of January and for a portion of the month of Feb-
ruary, 18¢r1, an Examining Committee, appointed by the Secretary of the Treasury, was
engaged in an investigation of the books, accounts and vouchers of the office. The Committee
‘was very thorough in its work and proved every item of expenditure and checked every
balance. The final result was a complete adjustment of the assets and liabilities of the office
and the Committee so reported to the Secretary.

The Annual Report of Expenditures of the Coast and Geodetic Survey for the ﬁscal year
ending June 30, 1890, was completed on February 25, 1891, and on the same date was trans-
mitted to Congress, through the Secretary of the Treasury.

The aggregate of advances to chiefs of the field parties during the year was $174 344°83.
The total disbursements on adjusted accounts, for the same period, were $488 034'28. The
number of vouchers, bills, etc, adjusted and paid, was 1869o. Additional statistics of the
work accomplished will be feund in the files of the office.

The relations of the office with the Accounting Officers of the Treasury have been very
satisfactory during the year. Explanations as to various items in the accounts have been
duly submitted by me, whenever called for, with satisfactory results. It has been, and will
continue to be, my aim to supply the Department with all necessary data upon which to base
a fair and equitable adjustment of the accounts of the Survey.

During the > year I have had the assistance of the following named persons, for the periods
named:

Mr. Wm. H. Lanman, clerk, until January 27, 1891, when he remgned

Miss Paula E. Smith, writer, for the year,
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Mr. A. B. Simons, clerk, from January 2 to April 15, 1891, on which date he was detailed
for duty in the Office of the First Comptroller by request of the Assistant Secretary of the
Treasury.

Miss Alice F. Carlisle, from October 30, 1890, occasional service during intervals of relief
from her duties as confidential typewriter to the Superintendent.

Mr. N, G. Henry, from March 21, 1891, upon which date he took the oath of office as Con-
fidential Clerk and Cashier to the Disbursing Agent. -

All have rendered intelligent and capable service in the execution of the various office
details assigned to them. Mr. Henry’'s prior service for many yearsin field parties gives him
peculiar qualifications for duty in the audit and adjustment of accounts.

The Annual Report of Expenditures for the fiscal ycar just ended will be submitted at
an early date. As heretofore, I beg to ask that it may be considered as forming a part of
this report.

Respectfully yours, Joun W. Paxrsons,

Disbursing Agent, U. S. Coast end Geodetic Survey.
The SUPERINTENDENT,

U. S. Coast and Geodetic Surwvey.

[House Ex. Doc. No. 151, Fifty-second Congress, first session.}

EXPENDITURES, COAST AND GEODETIC SURVEY, 1891.

Letter from the Acting Secretary of the Treasury, transmittiug a statement of expenditures on account of
: the Coast and (eodetic Survey for the fiscal year ended [une 30, 1891,

TrEASURY DEPARTMENT, OFFICE OF THE SECRETARY,
Washington, D. C., Marck 1, 18p2.

Sir: In compliance with section 264 of the Revised Statutes, I have the honor to transmit
herewith a statement of the expenditures made on account of the Coast and Geodetic Survey
for the fiscal year ending June 30, 1891.

Respectfully yours, O. L. SpauLbping,
Acting Secretary.
The Speaker or THE HoOUSE OF REPRESENTATIVES.

STATEMENT OF THE EXPENDITURES OF THE UNITED STATES COAST AND GEODETIC
SURVEY FOR THE FISCAL YEAR ENDING JUNE 30, 18¢1. )

[Prepared pursuant to act approved Marck 3, 1853.]

Salaries—Pay of field officers.

. To whom paid. Time employed. Amount,
SUPERINTENDENT,
Thomas . Mendenhall One year $6 000-00
ABSISTANTS.
George Davidson One year 4 00000
Charles A Schott. l..do 400000
Benjamin A, Colonna JR— 17 3 60000
Augustus F. Rodgers. g [ 3 20000
Charles 8. Peirce e _do 3 00000
CGeorge A. Fairfield eemndo - 3 60000
. Alonzo T. Mosman S 1] 3 00000
Robert 8, Woodward Eleven months thirty days 299187




UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.
Salaries—Pay of field officers—Continued.

To whom paid. Time employed. Amournt.
ASSISTANTS —continned,
William H, Dennis_ One year - - $2 800-00
Cleveland Rockwell One year (waiting instructions three months twenty-seven 2 390-46
© days).
John W. Donn One year 2 800-00
William Eimbeck__________ J PR 3, S I 2 400-00
Henry L. Whiting __ RS 1 U 2 400-00
Edward Goodfellow e QO e 2 400760
James 8. Lawson 2 400+00
Herbert G, Qgder 2 400-00
Utto 1. Titimann 2 40000
Bictrard M. Bache oo oo A e B0 e e e e e 2 200-00
Charles H. Boyd_..________ o eeedO e — 2 200-00
Jobin J. Gilbert .. S G S 2 200 00
Henry 1., Marindin B ~---do —— [ 2 20000
Andrew Braid - 2 00(-00
ershom Bradford _________ .. ___________. e e e 2 00000
Franly Walley Perking ... £ 000°00
Spenver C, McCorkle..____ : SR I I c—m 2 000°00
1 663-58
Edwin Smith S 2 000-00
Richard €, Halter ____._ . _________ 1 800-00
Stehman Forney e 1 800-00
KEdmund F. Dickins 1 800-00
Joseph Hergeshelmer ..o .. .. e e e o e o | 1 800-00
John F. Pratt ! Six months (waiting instructions two months ten days)...___ 81375
Cephas H. Sincla —— 1 800-00
Dallas B. Wainwright - 1 80000
William C, Hodghing oo oooone e QO e 1 80000
rasmus D. Preston - - 1 800-00
Charles T. Iardella.__._____ 1 600-00
Washington Irving Vinal . 1 850-00
James B. Baylor__.______ 1 60000
Charles I, Van Orden...._________ . . 1 600-00
Robert A, Marr..._.___ Three months .. ___ — 400°00
Johu E. McGrath e _| Ten months two days 1 33910
Francis H. Parsons ____.____________ ___ _________| Onemonth twenty-nine days 24461
Isaac Winston___ Four months twenty-four days 644-47
SUB-ASSISTANTS. .
John B. MeGrath. ... One month twenty-nine days. 228-23
Isaac Winston ... Ssven moanths four days . 83616
John Henry Torner One year J— ot e 1 40000
Philip A, Welker ____________._________ o ] T 140000
Fremont Morse . oo oo P 1 40000
John A. Flemer. —— T 1 1 40000
John Nelson S _feneedo 1 20000
Walter B. Fairflield Nine months fwenty-two days ... 97174
AIDS,
Fred. A Youngee..____ ... _._____________| Nine months twenty-two days. " 72880
Georgs R, Putnam Three montha 22600
Johu 8. Sieberto ... _____.____ .| Eight month 47940
James H. Gore. Thirteen days 3214
Expenditures ._ R W
Appropriation — 119 60000
Expenditures 109 939-31 ‘
Unexpended balance . 9 66069
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EXPENDITURES COAST

AND GEODETIC SURVEY, 1891—Continued.

Salaries—Pay of office force.

To whom paid. | Time employed. Amuunt,
DISBUKRSING AGENT.
John W. Parsons ! Ten mouths two days §1 841-36
{
ACCOUNTANTS. H
John W. Paraons ! One month twenty-nine days_____ PR 293°44
Eugene B. Wilis I 10} 29344
Roger C. 61 k ae-do - 22527
GENERAL OFFICE ASSISTANT.

Marshall W. Wines_ .. ______ One year . ____ 220000

i

CHIEF OF DIVISION OF LIBKARY AND ARCIIIVES. k
Francis H. Parsons _____________________________ Ten months two daya - 1 506+58

- CLERK TO RUPERINTENDENT, B

Murtin Heunsel . _{ Nine months four days —— 9?1%'04

CLERK TO ASSISTANT IN CHARGE OF OFFICE. i i
Adelbert B, Simons oo o Eight months twenty-nine duys R N 4460

CLERKS,
William B. Freuch One year, S 1 65000
William B, Chilton 1 820°58
John H. Smoot. : 1 400-00
William C. Maupin - Ten maenths two days . ______ Y } 117181
Artemas Martin___. ______.____._______________ —eentlo 117181
Freeman R. Green One year e e e e 1 195°91
Eug B. Wills eeeoeef Ten monthE tWO dRYS oo 1004-32
William H. Lanman Six months twenty-seven days 690-00
Nicholas G. Menry_________.____________________ Three months eleven days___. _ 336-67
Roger C. Glascock Two months fourteen days 244-56
Frank A. Cook. ._..! Seven months sixteen days _____ _ ! 3T
John W, Whitaker. One year 1 20000
Jobn Henry Koeth ——m-do 1 00000
James M. Duerberry. One month twenty-nine days 16300
Frank W, Edmond One year, 98375
RECEIVING AND FORWARDING CLERK.
William C.-Maupin One month twenty-nine days — 220008
LIBRARIAN,
Artemas Martin One month twenty-nine days 29345
CHART-CORRECTORS,
James H. Barker. Ten months two days. ... 100432
Edward H. Wyvill emlo _ 1004733
Archie Upperman 15328
WRITEES.
Lily A. Mapes Nine ths twenty-eight days. 70139
Fannie B, Bajley One month twenty-nine days 14672
Virginia Harrison One year. > 819-83
Mary E. Nesbit Eleven one day _ - i 741-33
Pauia E. Bmith Ten months twenty-one days 64179
Tda M. Peck OB FORT e e e s e e em e e e m e m e £66-56
Alice @. Reville Nine ths tWenty-567en days oo oo o woeaoommmn e momm o 59288
Frunie Cadel ‘One month twenty-nine days 11734
Kate Lawn. do 117724
Jennie H. ¥itth conndo 117-34
8ophie 8. Hein, do 11734
Alice F. Carlisle Eight months two days 48331
TOPYIST. -

Rolle 8, Jack Twenfy—uvan days £3:41
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UNITED STATES

EXPENDITURES COAST
Salaries— P

COAST AND GEODETIC SURVEY,

AND GEODETIC SURVEY, 1841-—Continued.
ay of ofiice force—Continuned.

To whow paid. | Time employed. Autount.
— e S |
STENUGRAPHERS AND TYIEWRITERS. .
Fannie B, Bailey _______.___________. —-i Two months two days $154°08
Eugene Rhodes P, Three mrouths sixteen days . 17667
BUOY COLORISTS.
Jenuie H. Fitch ____ S Ten mouths two days ___. - 60266
Sophie 8. Hein_ - Nine mouths eighteendays._______ . 573-31
Creed W, Childe oo e "' Ten mouths two days ... R f02-66
MAP-COLORIST.
| Creed W. Childs __._ Une month twenty-nine days — 117-34
J TYPEWRITERS.
R Fannie Cadel Ten meonths two days 602-66
Kate Lawn oo oo n RO 1 602-66
DRAUVGIETSMEN.
Adolph Lindenkohl . Due year 2 400°00
Henry Lindenkoh) oo __ PO 1 0 2 20000
Lugens Willenbucher —do ____. 2 00000
Edwin H, Powlerooeoo__________ wmeado I 2 (0000
Ferdinand Westdahl _______ g0 e m—————— 1 800-00
Ernest J, Sommer_. ..o ____ - JR— 1) J— 1.800-00
William (. Willenbueher __.______ oo —e--do 1 80000
Frank C. Donu SN 7)) 1 400°00
David M. Hildreth J—: T - 136119
James H. Barker_ One month twenty-nine days 216-81
Charles M, Deetz — Oue year 115104
George F. Pohlotrs R R, T, 115104
Fdward H. Wyvwill ______________ One month twenty-nine days ... ____ 19567
Charles Mahon e One year e [ e 104262
Paul Erichsen S {4 1065-26
Edwin J. Poud_ ... F¥ight months seventeen days. 64078
Everett 8, Mitchell Seven months seven days 542-92
Emil Molkow Two months twenty-nine days 30163
Edmund P. Eliis <em—ec-| Three months twenty-one dAys o oo ] 277:650
Archie Upperman_ ... ____________. One month twenty-nine days ____ 14672
COMPUTERS,
| Alexander 8, Christie Ten months two days ... ... __ 167389
Edward H. Courtenay. Eleven months twenty days 194566
Myrick H. Doolittle ———_| One year e e 2 00-00
John B, Boutelle oo .. Ten ths two days 133011
Twland P, Shidy ... do — 1 33910
Henry Farqubar...__________ One year 1 40000
Louis A, Bawer ____________________ O e s e et e e m e e i e 138376
Charies H. Kummell _do 1 20000
Frank M, Little - Eleven months twenty-two and a half days__—oeee...|. 118598
John F. Hayford Ten months twodays ... 100432
James Page One year 983-75
Roilin A. Harris Eleven months twenty-seven days 93918
TIDAL COMPUTERS.
Alexander 8. Christie One month twenty-nine &ayn 326-11
Leland P. Shidy oo 24461
John F. Hayford do — 203-81
COPPER-PLATE ENGRAVERS,
Henry M. Knight Ten months 161387
‘Wiiliam A. Thomp do 167389
John G. Tk do .2 167387
August Potersen eudo 1 50655
Theodore Wamerbach - do 1 506-55
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891-—Continued.

Salaries—Pay of office force—Continued.

To whom paid. Time employed. | Amount
i
COPPER-PLATE ENGRAVERS—continued. \

Edward J. Enthoffer Five months thirteen days ! $810°00
Edward H. Sipe Ten months two days 5 133910
William H. DaviS oo _do - - 1339:10
Rudolph F. Bartle, jr Nine months twenty-one days : 90807
Henry L. Thomp ---{ Ten months two days P } 83708
William F. Peabody Six mouths ten days 47446
Alfred H. Sefton ~m-n} Ten months two days O o0226
William A. Van Doran. ... oeel0 50226
Emil A. Kubel Eight months twenty-nine days ... i 446-74
George Hergesheimer ____ oo oeuoomomae Ten months two days_ ... 32386
John M. Williams Eight months twenty-four days 175'45
Harry R. McCabe Ten months two days 180°58
Francis Gilbert DAWsON meme e eem oo e o-o | Nine mondths eight days. 92-61
Edward H. Smith Oue month twenty-three days ! 1760

ENGRAVERS,
Henry M. Knight ——-{ One month twenty-nine days _____..._______..____ 385-84
William A, Tl o 32611
John @. Th o0 R 31956
August Pet eeedo N ! 29345
Theodore Wasserbach ___ oo oo ooooeemens ——__da - e} 29345
Edward H, 8ipe oo —___do 26512
William H. Davis . eel___do 24461
Rudolph F. Bartle, jr __._do 195°67
Henry L. Thompson _.do _ 14672
Alfred H. Sefton —edo ! T7-42
William A. Van Doran eedo 3 77-42
Emil A. Kubel Nineteen days 24752
Harry B. McCabe ——-| One month twenty-nine days ____ 1956

INBTRUMENT MAKERS.
Ernst G. Fischer. Ten months two days 1 506°56
Otto Storm = —-do z I 1 004-32
Stephen A. Kearney —-do B37-03
William R. Whitman .do 83703
COlarence E. Regennas. @O 83700
William Gaertner__... —__do 837-00
Michael Lauxmsnn, jr. 0 e e e e 58580
CHIRF MECH ANICIAN.

Ernst G. Fischer. One month twenty-nine days. 25345

*

MECHANICIANS.
Otto Storm : .| One month twenty-nine daye. 216°81
Stephen A, Kearney deuendo 19159
Williath R. Whitman - 14672
ol E. Regennas | - 16300
William Guertner. 10 e eeeen | 16300
Michael Lanxmenn, jr. —eedo 88-85
ELECTROTYPER AND PHOTOGRAPHER.

Daniel C. Ch One year 1 800°00

CAWPENTERS.
Horace O. French One year 1 594-22
George W. Clarvoe, do -, 88313
Charles N. Darnsil Ten months two days 58380

- PLATE PRINTERS.

Frank Moore Ten months two daya 1 339°10
Dickerson N. Hoover. Twenty-eight days 7608
Charles J. Harlow Eight monthe thirty days . TAT-32
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UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.
Salaries—Pay of office force—Continued.

1

t

To whom paid. Time employed. Amouat.
TLATE PRINTERS-—continued. !
George B, Craufurd 1“ Two months $165-83
Thomas A. Sullivan : Eight months twelve days_________________ 69841
James Beck —wee! Ome month eight days___ o ____. 103-33
Richard 8. Bright 8ix monthe twenty-six days 570°65
COPPER-PLATE PRINTERS.
Frank Moore . oo .+ One month twenty-nine days ____ 20717
Dickerson N. Hoover. JR— P 216-81
George B. Craufurd _.. - O e 20381
James Beck JRDEY s { 216 -81
PLATE FPRINTER'S HELPERS.
Lynn H. Troutman _i 8ix months sixteen days 38116
James K. Dickson________ __ | Four months twenty-five days 28391
John M, Williams i Three months seven days 188-32
Eherhard Fordan ‘ Eight months fourteendays _________ . 19263
JANITOR.
William M. Long .. One year . 1 20000
SKILLED IABORER.
Robert T. Bagsett 83703
MAP MOUNTER.
Robert T. Bassett ____* One month twenty-ninedays ... ___________ 166°28
ELECTROTYPER.
Loula P. Keyser oo Ten months two days 753 20
APPRENTICE TO PHOTOGRARKER.
Louis P, Keyser One month twenty-nine days ._.. 8150
HELPER TO PHOTOGRAPHER.
Charies N. Darnall One month twenty-nine days 8150
WATCUMEN.
David Parker. One yoar. 880-00
William H. Keith --—-do 88000
MESSENGERS,
William H, Rutler One year 880 00
Charles Over. B20-00
Vicente Denis —_— - 820-00
Nell Bryant oo —— 82000
Sandy Bruce - £ — $20-00
Charles H. Jones .ooovvmno oo ______ Ten months two d&F8 < on oo m e €86°38
William R MeLane ..l 80 e 2 68645
William Savoy Eleven months twenty-eight days - 63478
Peter Sage . .| ®ne year 640-00
William West [ - ——-do ——- 640-00
John F. Grinage__ ... “Bight months - 36620
PACKERS AND FOLDERS,
Attrell Richardson One year 63100
Charles H. Jones._.._.__ One month twenty-nine days_..... 158-62
DRIVER,
William R. McLane One month twenty-nine duys 11873
LABORERS,
John W. Reed Ove year 65000
George Newman O 1) - 630 00
John H. Brown do 55000
Willlam Young.... ... —-do i 55000
Haos Bowdwin --do 36600
Sarah E. Fiynn SO N ™

401
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continuned.

Salaries—Pay of office force—Continued.

To whom paid. : On what account. | Amount.
H

FIREMEN. : i

Horace Dyer.
Harrison Murray

460736

CARPENTER AND FIREMAN. : |
Horace Dyer_.___ oo . One month twenty-nine days. ... P 4297
NIGHT FIREMAN. ‘ J
Harrison Muiray I : - One month twenty-nine days_ — ‘ 89-64
Expenditures o e
Appropriation __________ e ‘ 136 :&'65
Expenditures ... __ e e e e e e 130 279-48
Unexpended Balance ... o e e T 6 18217
SUMMARY.

Pay of fleld officers__.
Pay of office force ___

o-- 109 939-31
130 27948

Tota! expenditures

- 240 21879

Total sum appropriated for galaries.
Total sum expended for salaries

256G 06165
240 21879

Tinexpended balance. ... e e e e R 15 842-86

Party expenses, 1891,

COAST OF MAINE.

. e
To whom paid. | On what account, Amount.
|
— - f P — 1 e e
8. H. Calligan i | SUOTRge e amamm e one e e ! $6°51

J. A, Flemer
W. ¥, Grant

130175

PR 6O}

Joseph Hergesheimer ... Topography and hydrography. 1 31383

Horace Kellogyg._ I SEOTREC e e e s m e e o

Expenditures __ o e ecm e e P &2 Ty

ADDPropriation __ e e e e e e e : 000

Less 20 per cent transferred to Gravity Experiments__ . R —— KMt

Expenditures . ——— TR

——— 3 45000

Unexpended balat

——- ——— i 9y

.
RESURVEYS—~VINEYARD SOUND, ETC.
To whom paid. ' On what acconnt, Amount. ;
i — - e
Bureau of Equipment aud Recruiting, Navy ‘> Water, steamer Bacheo e $0 56 E
Department. |
Burvaun of Provisious and Clothing, Navy Depart- | Soap, schooner Eagre . E U8R
went, ; .
John W. Yonn. | Topography - o 975°18
Delaware and Hudson Canal Co ! Conl, steamer Bache . R 44484
Wm, P. Eltiott, U, 8. Navy ‘ Hydrography, steamer Kagre ... ____ 3 101-39
E. E. Haskell | Bydrograpby .o o1 1853
Wm. C. Hodgkins. § X Topography _..___ - 1 054-99
E.M Huaghes, U. 8 Navy ooeooe o L Hydn}gmphy, steamer Bache. _ : 1 640-52
C. T. Iardolla... Hydrography. _ - i 2 026-87

15
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UNITED STATES COAST AND GEODETI(: SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

Party expenses, 181—Continued.

RESURVEYS~VINEYARD S80UND, ETC.—Continued.

To whom paid, | On what account. Amount.

Lehigh Valley Coal €0 oo ‘'oal, schooner Eagre ——— $94-00
i
Walter 0. Lascombe ... _______ ' Storage ... —- 2000
Philadelphia and Reading Coul and Iron Co-_.. Joal, schooner Eagre, and launches and steaner Bache o oo T28°15
W. Irving Vinal_ ! Topography and hydrography ..o 1 780-91
- D. B. Wainwright z I Topography . J—— 1 41970
Henry L. Whiting L 1+ - 11230
Expenditures - - §14 94076
Appropriation ——— e e e e e e e e 10 000-00
Add 13 per cént from Florida—West Coast_. - 650-00
Add 20 per cent from Peridido Bay, etc__ e e 80000
Add 15 per cent from Hydrography—{alifornia, etc —— e 1 35000
Add 11 per cent from Topography—California R [ 880-00
Add 10 per cent from Triangulation—California .. il 1 30000
14 98000
Expenditures. 14 940°76
Unexpended balance e 3924
DELAWARE RIVER.
To whom paid. ! On what account. Amount.
R. M. Bachse Tﬁangulntiou and topography $965°26
John J. Beckett. Storage —_— 4133
B PO DA I OB e ettt et e m A e S e e 1 00699
Appropriati 1 000-G0
Add 1. 50 per cent from Reported Dangers - 7-50
1 00750
Expenditares. o e — 1 006°39
Unexpended bal 51
TRIANGULATION—ALABAMA,
To whom paid. | On what account. Amount.
F. Walley Perkins __i Triangulation L emmu] $3 65231
Appropriation 3 600-00
Ada 2 per cent Yrom Topography-—California 16000
3 660-00
Exponditures . 3 652-11
Unexpsnded balance ... 789
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EXPENDITURES COAST AND GEODETIC SURVEY, 1831—Continued.

Larty expenses, 18gr—Continued.

FLORIDA—WEST COAST.

To whom paid.

On what account.

Amonnt,

Gas Engine and Power COo v oo ! Naphtha 1annches oo oo uee

Joseph Hergesheimer oo ___ ! Combined vperations e e e e e
Expenditures .___ - [

Appropriation . o

Less 13 per cent transferred to Resurveys—Yineyard Sound, etc

Expenditures

65000 |
J
4 31137

B 00008

4 961777

Unexpended DRIBNCC e 38 23
PERDIDO BAY, ETC.
— S e e -
To whom paid. On what aceount, Amount.
Stehman Forney. — Combiined operations. —— $3 05001
Appropriation

Lesa 20 per cent transferred to Resurveys—Vineyard Sound, ete

_____ . BB
Expenditures 305001
X ——— 3 850101
Unexpended balance o 149-99
COAST OF LOUTSIANA.
- A3
To whom paid. 1 On what account, Amonunt,
: s
Bureaun of Equipment and Recruiting, Navy De- | Coal, steamer Buche ... §122-90
partment.
E. M. Hughes, U. 8. Navy ___ e o Hydrography,steamer Bache oo ._._____ 3 25491
F. Walley Perking ... _____.___.__ Triangulaion oo 2 0R1.17
Expenditures ..o e $5 458-98
APPropriation .. e — PO & HO0-0
Less 15 per cent traneferred to Transcontinental Work o BETIE0 |
Expenditures. oo oo e ——— —— 5 45808 |

Unexpended balance

6 43398

e e e e e 6602
OFFSHORE SOUNDINGS, ETC.
To whom paid. On what account. Amonnt.
.

- — - e - -

J. H. Bunnell & Co | Battery ~ i S6T
John Chatillon & Sonr ___v e PSP o 3100
E. E. Haskell -| Traveling expenses andeervices. oo ... ° 31528
Tate & Co i Covering table . e . 360
The Qkonite Co _. - ! Okonite wire _.._ . ! TR48
C. E. Vyeetand, 0. 8. Navy .. ________ \ Hydrography, steamer Blake __.______________ | T 44303
Expenditures —— {8 sa59¢

* Appropriation 8 00000
Fxpenditures ... T 84596

Uuexpended balance

16404

159



160

UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

Party expenses, 187—Continued.

HYDROGRAPHY ~CALIFORNTA, ETC.

To whom paid. On what account. Amount.
D. Delehanty, U. 8. Navy ... .__---A___--_.____.[ Hydrography, steamer Haseler - $7 00000
Aug. F. Rodgers ..o | Triangulation ____. 590-66
Expenditures ... ______ - ———— [ T 590068
Appropriation e e+ s 9 020-00
Less 15 per cent transferred to Resurveys—Vineyard Sound, ete #1 350-00
Expenditures ceme T 09066
e 8 040-66
Unexpended halance e e e e e e o o e ot Y4
TOPOGRAPHY—CALIFORNIA.
To whom paid. On what sccount. Amount.
Aug. F. Rodgers _ d .- Triangulation and topography.____ ... ... ... .| $5 83899
Amount disbursed ______ .. I 5 83809
Railroad acconnts referred for settlement _____________ — 194-86
EXPeBAILUTES o e e ] 6 033-8b
Appropriation. J— e 8 000-00
Tess 11 per cent tranaferred to Rerurveys——Vineyard Sound, etc * $880-00
Less 2 per cent transferred to Triangulation—Alabama_ .. _____ - 16000
Less 3 per cent transferred to Magnetica—Atlantic and Gulf _____._ [, 240-60
Expenditures o e
pe : | 7 31385
Unexpended balance ________ . . i el 686'15“
TRIANGULATION—~CALIFORNIA.
|
To whom paid. f On what account, N Amount.
!
GeorgeDavidson___________________ . __ i Triangulation -] 8759505
E. . DickiBS oo om0 L : - SN [ PE 1
AMONNE QEBDUESOA | oo s e e e e e e e e e i i o o At e e 9 026°88
Railroad acconnts referred for scttiement o ——— - 260°20
Expenditures e e e o 9 28708
| Appropriation P 13 00000
Less 10 per cent transferred to Resurveys—Vineyard Sound, etc. #1 300-00
Less 10 per cent transferred to Objects not named 1 3600 00
Expenditures..__... — — 9 267-08
-] 11 88708
Unexpended halance. ______________ — e i 1 11202
.COAST OF OREGON. -
|
To whom paid. i Omn what sccount, Amount,
E. ¥. Dickius } : ..-... .| Combined operations 82 17074
J.M_Heln, U, 8. Navy ] Hydrography, steamer Gedney « e oo . 1 673-92
J. H. Lee Holcoinbe, U, 8. Navy ... | Hydrography, steamer Medrihnr 3313
D.H, Mahan, U. & Navy ! 98616
W. P, Ray, U. 8. Navy b - o 10,
Cleveland Rockwell ! Combined operations 1 901-17
Expenditures B 089 14
Appropriation .__. e et e e e = e e e - T $10 0000
Less 18 per cent tranaferred to Transcontinental Work $1 860,
Expenditures 808914 ) -
- h el 0,886 14"
Unexpended balance

110788 _




REPORT FOR 1891—PART I.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.
Party expenses, 18pr—Continued.

COAST OF WASHINGTON.

To whom paid. On what account. Amount.
J. J. Gilbert. Triangulation and topography. $123-50
Geo. W_ Hendry, executor of Chas. J. Hendry, | Qutfit, st Gedney 24635
deceased.
J. M. Helm, U, 8. Navy. Hydrography, st Gedney 3 37583
J. N. Jordan, U. 8, Navy. Hydrography, scheoner Kames!. 2 330-08
J.F. Pratt Topography 30604
Amonnt disbursed 6 381 °80
RBailroad accounts referred for settl t 4468
. Expenditures 8 426 48
4 Appropriation 38 00000 *
Less 18 per cent transferred to Transcontinental Work $1 44000
Expenditures 6 42648
— 7 86648
Unexpended balance 133 -52
ALASKA EXPLOBATIONS.
To whom paid. On what account. Amount.
Bureau of Equipment and Recruiting, Navy | Outfit, st Patierson £34-30
l*  Department. 7 .
John Blies & Co Sounding machine 181-00
H. B. Mansfield, U.8. NaVY woeemeeccumrammamwa-| Hydrography, steamer Patierson 9 222-83
Amount disbursed 9 448-17
Railroed accounts referred for settl t 59-44
Expenditures : 9 50761
Appropriation 810 00000
Les 4 per cent transferred to Transcontinental Work £400 00
Expenditures 9 50761
. ——— 9 90761
Unexpended balance 9239
PHYSICAL HYDROGRAPHY.
.
To whom paid. On what acconnt. Amount.
Henry L. Marindin Physical sirveys 81 877-62
Homer P, Ritter. - Services 90000
Expenditures X 5 T11-62
Appropriation $6 000-00
Lews 8 por cent transforred to Transcontinental Work 18000
Expenditures 5 162
& 987-62
o Aot hal 42-38

H., Ex. $8—11
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UNITED STATES COAST AND GEODETIC SURVEY,

‘EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

Party expenses, 18p1—Continued.

REPORTED DANGERS.

To whom paid. On what account, Amount.
L. K. Reynolds, U.S. Navy ___________________ Hydrography, End, — $243°39
C. E. Vreeland, U. 8, Navy. Hydrography, Blake 15660
Expenditures 34939
Appropriation - 50000
Less 1°50 per cent transferred to Del e River. —— $7°50
Expenditures 399-39 |
406°89
Unexpended balance. 93411
)
MAGNETICS—ATLANTIC AND GULF.
f i
To whom paid. l On what acconnt. j Amount.
James B. Baylor : Magnetics $022-1%
Appropriation.. 70000
Add 3 per cent from Topography—California ____ 24000
84000
Expenditures —— 922°19
Unexpended balance 17-81
MAGNETICS—PACIFIC, ETO.
: -
To whom paid. i On what account. Amount,
R : - .
George Davidson.. _: Magnetics $17 65
R oE Halter___.___________.___ 5,,-_110 1 39861
Fred. A. Schmidt | Ferro-prussiate paper 1200
Expenditures .. 1 428°26
Appropriation. ... ——- 1 50000
Lest than 150 per cent transferred to Gravity Experiments $22. 50
Expenditures_ 1 428 26
. 145076
Unexpended balance_.________ — 4924
EXACT LEVELING,
To whom paid. On what account, Amount.
Tsaar Winaten Precise leveling. 3] 197 92
Appropriation_._.. 4 000-00
Less 20 por cent transferred to Tranecontinental Work $800 -00
Bxpenditurea____ 3 197+92
3 897 92
Unexpended balance " 208
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

« -
LParty expenses, 18907—Continued.
TIDES—PACIFIC, ETC.
To whom paid. On what account. Amount,
A4 I
George Davidson i Alaska, Sausalito, and Kadiak tidal _________ $1 045-88
Jas. . Lawson.___._. Sausalito tidal. ... ... 18620
Expenditures 2 132-08
APDPTOPTIRETON oo e e e e et e e e e e e e o et e et e e st — e 2 500°00
Less 12 per ceut transferred to Transcontinental Work __________ —— $300 00
Expenditores._______________ 2 13208
— 2 45208
Unexpended balance 67°92
TIDES—ATLANTIC.
T ;
To whom paid. | On what account. Amount.
i
Frances 8. Patton | Rent of cottage ... - e T 824700
J. G. 8panlding l Services and contingencies ’ 953 4§
Xugene Veith ie__.do ___! 93375
Expenditures ... - - 1 911°23
Appropriation p—— : —— 2 10000
Tess 8 per cent transferred to Transcontinental Work ._.2 .. ___ - 816600
Expenditures e e o o e e 1 91123
} —_— 1 207978
5 i
Unexpended balance 2077
GRAVITY KXPERIMENTS.
To whom paid. i On what account. Amount.
I | e e S S R
T. €. Mendenhall - { Pendulum observations. oo oo et e $804 86
T. 8. &J. D. Negus. i Chrenometers___ . ____.. T70400
E. D. Preston Pendulum observations, 1 303-18
G. R. Pn!na.r\n‘ | BeTVices coe — 234 19
Wells, Fargo & G0 - o) Exprossage ___ R 840
Amount disbursed 3120463
Railroad accounts reforred for settlement. 10000
Expenditures 3 220463
Approfpriation e m . 2 50000
Add 20 per cent from Coast of Maine o - 70000
Add 1°50 per cent from Magnetics—Pacific, etc i 2250
3 22250
Expenditures - 3 220-63
Unexpended balance 1-87
STATE SURVEYS.
To whom paid. On what account. | Where expended. = Amount.
] |
E. A B Triangulation..._. | New Joreey...amemeene- | 43904
C. H. Boyd Rec jssance __.__ Michigan _ oo 189-27
A. H. Buch o Triangulation . Ter 1 61360
Wm. Conkle. Storage ! ‘Wizsconsin 200
M. G. Copeland & Co. . Tent flies 1T 2860
Jobn E. Davies Triangulation } Whiconsin 129118
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891-—Continuned.

*

Party expenses, 18gr1—Continued.

STATE SURVEYS—Continued.

To whom paid. On what account. ‘Where expended. Amount.
Btehman Forney R Texas $2 95637
W. R. Hoag _ Triangulation Minnesott. - ceeecvann- 1 029-31
C H.Sinelair__.___________________| Astronomical work Missouri 27041
Wmn. H. Wiun Pasturag Texas 36°00
Expenditures T 863°03
Appropriation $9 50000
Less 10 per cent transferred to Transcontinental Work $950 00
Expenditures —— 7 863-03
T s 81303
Unexpended balance | 686-97
GEOGRAPHICAL POSITIONS,
To whom paid. Op what account. | Amount.
M. G. Copeland & Co Tents and flies. $248 88
E. E. Jackson & Co - Stationary and ch ter boxes 43-00
R. A. Marr. Longitudes - 57400
Royce & Marean.____. Electrical supplies 1385
€. H. Sinclair Longitudes. 1 155°19%
G. R. Putnam do 2 i 460-21
Amount disbursed 2 49457
Railroad accounts referred for settlement 12819
. s =
Expenditures 2 12216
Appropriation 3 000-0¢
Expenditiires 2 122°76
Unexpended bal 37724
TRANSCONTINENTAL WORK.
To whom paid. On what account. ‘Whero expended. Amount.
Geo. W. Alley Storage Indians $9-0C
William Eimbeck  _scrm e cempmmmm e Triangulation Utsh 9 85894
George A. Fairfield § O 1) Indiana 3, 929-3C
W. B. Fairfield R West Virginia, Ohio, 386762
and Kentucky.
John D. Farr Storage Konsas. oo oo . 24-0¢
F. D. Granger . Triangulation de 4 536-82
Harrisor Safety Boiler Works .| Ice breakers Indiana J 10-0¢
A. T, Mosman Base t do 6 928-8(
¥. O'Reilly & Co_______. Board of horses Kansas, 4800
F. Walley Perkine Tri ot do 2 41330
Jahn 8. Siebert Servi Indiana B84°84
P. A. Welker Traveling expenses. Gtah 34U
R. 8. Woodward Conti 1 Indiana 56°T€
Amount disbursed $26 22048
Railroad accounts referred for settl t 8-43
Expenditures ... 26 §68-91
Appropriati 20 000°00
Add 15 per cent from Coast of Louisiana. #7500
Add 18 per cent from Coast of Oregon 1 806-00
Add 18 per cent from Coast of Washington 1 44600
Add 4 per cent from Alaska Explorati 40009
Add 3 per cent from Physical Hyd hy 18000

w.



REPORT FOR 1891—PART 1.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

Party expenses, 189r—Continued.

TRANSCONTINENTAL WORK-—Continued.

Amount.
Add 20 per cent from Exact Leveling $800°00
Add 12 per cent from Tides—Pacific, ete 30000
Add 8 per cent from Tides—Atlantic 168-00
Add 10 per cent from State Surveys. 95000
Add T per cent from Transportation (Navy), etc 245 00
€27 25800
Expenditures 26 868°91
Unexpended balance, 38900
COAST PILOT.
To whom paid. On what account. Amount.
8, M. Ackley, U. 8. Navy ..o o] Hydrography steamer End " #8571 82
AMtce ¥. Carlisle Servicea 19677
Talbot Pulizai do_ 15000
A. L. Hall, U. 8. Navy. Hydrography, st End. - 8600
N. G. Henry. Services and traveling expenses. 416°60
L. K. Reynolds, U. 8. Navy __ ... Hydrography, st End, 87-10
John Ross Services and traveling expenses_ 1 50146
Expenditures £3 00964
Appropriation 4 500-00
Expenditurss 3 00964
Unexpended balance 1 480°36
TRANSPORTATION (NAVY), ETC.

To whom paid. On what account. - Amount.

8. M. Ackley, U. 8. Navy Mileage. $170 56
J. B. Bligh, U. 8. Navy. . .} 261 44
‘Wilson W. Buchanan, U. 8. Navy PO ) 69°36
W. L. Burdick, U. 8. Navy do 14720
" F. L. Chapin, U. 8. Navy do 92592
Walter 8. Grosby, U. 8. Navy ccee oo oo .| Traveling expenses ____ [, 955
Nelson H. Drake, U, 8. Navy. MO8 e e e e 2-48
Charles P. Xaton, U, 8. Navy. do - R 824

Wm. P, Elliott, U. 8, Navy. e eeemacomememe} Milleage,@te 3973
J. H. Gibbons U. 8, Navy Mileage 66 -56
W. B. Hoggatt, U. 8. Navy —-do 8880
E. M. Hughes, U. B. Navy. —amado 130 86
A. L. Key, U. 8. Navy ---do - 33128
A. N. Mayer, U, 8. Navy. —mudo 26912
W. G, Miller, U. 8. Navy. -.do 25808
W. C. P. Muir, U, 8. Navy do 2896
J. E. Pillsbury, U. 8. Navy. do . 1552
J. M. Poyer, U. 8, Navy -.d6 261 °28
'W. P. Ray, U. 8. Navy. ; -..do 20048
L, K. Reynolds, U. 8, Navy. ~-de 36°16
W. ¥. Richardson, U. 8. Xavy. do 1512
“Hugh Rodman, U, 8. Navy___. . do 51704
T. W. Bysn, U.B. Navy. do 6584
R. P. Bchwerin, U, 8, Navy do 904
Chas. M. Thomas, U, 8. Navy. do 8112
J. McC. Tiftany, U. 8. Navy.- Traveling exp 9°00
H. B. Wilson, U. 8. Navy Mileage. 25424

7
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UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-—Continuned.

Party expenses, . 189p7—Continued.

TRANSPORTATION (NAVY), ETC.—Continued.

Coast of RBouisiava

To whom paid. On what account. Amount.
%
W. Winder, U. 8. Navy_ Mileage $33°44
E. T. Witherspoon, U, 5. Navy l.—do 2776
Benjamin Wright, U. 8, Navy_ e __dOo 80-08
Expenditures -] $3 232-26
Appropriation..__.. 3 50000
Less 7 per cent transferred to Transcontinental Work____ $245.00
Expenditubes 3,232, 26 .
pe 2| s4mrees
Unexpended balance i 2274
OBJECTS NOT NAMED.
To whnmjpaid. On what account. Amount.
John Conroy & €O oo e Supplies, echooner Ready . " $20°75
Chas. 8. Crosby_ Suppties, sch Scoresby e 30-88
J. H. Dawson ‘ Bupplies, schooner Ready. —— 15°00
John W, Donn Topography, hydrography, inspection, ete __________________ 56512
Wm. P. Elliott, U. 8. Navy. _cemee . ____| Hydrography, schooner Eagre 229-31
Stehman Forney Suarvey, K. bec River 1 281°05
F. L. Grow._.______. Coal-oil, schooner Yukon 135
Wm. C. Hodgkins N Triangulation, North Caroling coast .. oo oo oon 4230
¥ Survey Arkansas Pass, steamer Bache ___._.__ PO 149-40
F. Kressel, jr ... PR Supplies, sch Readyj_ .- 1175
R. A. Marr Hydrograpby atCape May, N. . J _____ . . .. . 24°95
Spencer C. McCorkle... . _____________{ Observing tides at Philadelphia 56-04
T. €. Mendenhall Traveling expenses, inspection, et¢ ... . __ 24635
F. Walley Perkins Storage R 12-00
L. K, Reynolds, U, 8 Navy e Hydrography, st End , Ch 1 537-89
C. H. Sinclair - Work for Geological Survey. 962°11
Edwin Smith Astronomical work ... = - 14144
United States Fuoel Co. Stove coal, schooner Bugre___ — 875
P. A, Welker. Survey of Pensacola Bay,etc ______._ . ____________________ 2 303-69
Henry L. Whiting Traveling oxpenses 11615
Amount disbursed 715628
Railroad accounts referred for settlement___* O 4148
Annual contribution to the International Geodetic Association 385°56
Expenditures 88 183-32
Appropriation 7 000-00
Add 10 per cent from Triangulation—California 1 30000
o « 8 30009
Expenditures ~ 8 183-32
Unexpended balance ~ 11668
RECAPITULATION.
[Showing expenditures in gross (by sub-items) on account of the appropriation for Party Expenses, 1891.]
* Amount.
Cogst of Maine ______ L3 $2 790°09
Resurveys—Vineyard Souud, etc 14 94076
Delaware River 1 006-99
Triangulation—Alabama 2 852411
Floride—West Coast 4 311+
Perdido Bay, etc — 3 050G1

5 458°98




UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

Party expenses, 1891—Continued.

RECAPITULATION—Continued.

Amount.
Offshore Soundings, ete ——- ,_ug $7 845°96
Hydrography—California, etc e i et e o e e e o e T 590°66
Topography—California _____ ________________________ ... ——— 5 R3¥ 49
Triangulation—Califorpia oo e e 8 €626-85
Coast of Oregon - 8 089°14
Coast of Washington _ oo . 4 38180
Alaska Explorations o e 9 448°17
Physical Hydrography e e e 5 7176
Reported Dangers ... .. S e o 39989 |
Magnetics—Atlantic and Gulf - o ] 42219
Magnetics - Pacific, eto 1 428-26
Exact Leveling_ e e e e e e e . 31Tz
Tides—Pacific, etc 2 33208
Tides—Atlantic - 1 41123
Gravity Experiments 3 120-63
Btate Surveys 7 86308
Geographical Positions 2 49457
Transcontinental Work_____ 26 220-48
Coast Pilot____.. 3 00464
Transportation (Navy) ete e e 5 23226
Objectsnotnamed ... ____________ _ 7 mhg 08

Amount disbursed R -
Railroad acconnts referred to accounting officers for settlement

Annual contribution to the International Geodetic Association
M

Total expenditares _._________

Total amount appropriated for Party Expenses, 1591
Total amount expended for Party Expenses, 1891, ____ .

U Si5% 89789
[o1ar7e8
AR SH6

$160 76073

166 80000
160 76073

*Unexpended balance 95 09-27
* This balance will be slightly reduced by outstanding railroad accounts not yet received for adjustment,
CLASSIFICATION OF EXPENDITURES FOR PARTY EXFPENSES.
On what account, Amount.

Triangulation ... ____________ L - - - #24 60250
TOPOZTAPRY - e e e 15 4170
Hydrography 60 76581
Transcontinental Geodetic Work 2 86801
Points for State Burveys, R T 86303
Coast Pilot — 30096
Leveling - - 319792
Magnetics. - | pa:tr (3 B
Physical Hydrography. ——— 5T 62
Geographical Positions (lorgitudes). 2 622776
Tidal Operations 4 09935
Aravity Exper! B8 e e o e e e e e e A e  h et e i i o e e e et 3 220-63
Geological BUrvey Work o coerem o cam e <o mm i m - Jo — 962-11

b 17

1 $160 760-73
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UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.
Alaska boundary survey.

[From July 1, 1890, to January 81, 1892,]

To whom paid. On what account. Amount.
Alaska Ci ial Co Supplies, etc §4 82486
George Davidson Mocn culminations 11-87
Forhes Lithograph Manuafacturing Co. Printing charts 61°00
Chas. Junken Bervices 3 032-07
John E, McGrath Boundary survey 17 639-91
Mount Holly Paper Co Chart paper. 65-20
Norris Peters Co Printing charts 12100
J. Henry Turner. Boundary survey. 18 29936
Amount disb d 44 055-217
Railroad accounts referred for sett 40-00
Expenditures. $44 095-27
TUunexpended balance on hand July 1, 1890 19 934-95
Appropriation—Sundry civil act August 30, 1890 15 000-00
Appropristion—Sanidry civil act March 3, 1891 10 000-00
44 934-95
Expenditures. 44 09527
Unexpended balance on February 1, 1892# £39°+68
* Ontatanding obligations amounting to about $24 000 not yet adjnsted.
Repairs of vessels, 1891,
To whom paid. On what account. Amount,
8.M. Ackley, U.8. Navy Steamer End $177 715
American Ship Windiasa Co & Hassler and schoonet Begre_ ... oo oo 1 82763
P. H. Conlin Sch Transit 200
Jas. Clarke & Co. Stearmer End. J— 4 8564°19
John Dalton St Ifiichoock 29800
D.Pelehanty, U. 8, Navy 8 Hassler P 1 550-00
‘Wmn. P, Elliott, U.8. Navy Sck Fagre and st Daisy —— 3 097-70
Robert Frost. Launch Tarry-nol 4-00
. J.J. Gilbert Launch Helen. 117-09
J. M Helm, U.8. Navy Steamer Godaey........ 688°34
George W, Hendry, executor Chsaa. J. Hendry, do 32-98
deceased. )
Joseph Hergesh 8th Spy 21086
Herreshoff Manuf ing Co Steamer Gedney 4300
E.M.Hughes, U.8 Navy 8t ‘Bache 0277
J.N. Jordan, U.8. Navy 8chb Earnest. 200-00
F. Kressel, jr Sch Ready. 2320
H.B. Mansfleld, U8 Navy_..______._. | Steamer Paileraon 2 T22:07
‘W. C. Marden Schooner Scoresby 1-00
McKeneie, Oerting & Co Sch Transit 23°46
Wm. B. Peirce. Bch Spy 93-85
L. K. Reynolds, U. 8 NaVy e _| Bteamer Bndi 88123
Thomas Sh St Hitcheook 976
Chas. M, Thomas, U, 8, Navy Sch Transit and Launch No, 4. 76-08
Philip Vicente Launch Tarry-not 200
Q. E, Vreeland, U.8. Navy B Blake £ 208°64
P.A. Welker. Sch Quick . 159411
G. J. Wilde_. Sck Drift 450
Carl Wilson Sch Tromeit £00
W, E. Woodall & Go Steamer Bache, i £ 97419
Woodward, Wight & Co. (limited) Sch Soy 4059
Expenditares 824 86244 .
Appropriation 2500000
Expend! 34 50244
T Aod hal

18788




REPORT FOR 1891—PART 1.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued.
Repairs of vessels, 18pr—Continued.

OLASSIFICATION OF EXPENDITURES FOR REPAIRS OF VESSELS.

Name of vessel. Amount. Name of veseel. Amount.
BSteamer Bache $5 €76'96 | Bch Quick $159-11
Steamer Blake 2 37384 | Bch Ready 2320
8y Bnd 6 $1317 | Schooner Scoresby 100
8t Godney 1 064-30 | Sch Spy 353-80
Steamer Hassler. 2 50000 | Schooner Transit 49-96
Steamer Hilcheook 23775 | Launch Helen. 117-09
Steamer P 2 T22:07 | Launch No.4 5956
8ch Drift 4'50 | Leunch Tarry-xol 600
Sch Bagre 3 400-33 Total 74 80z 28
Sch Eorvest 20000
LPublishing observations, 1801,

- To whom paid. On what account, Amount.
John B. Boytello Services s p one month twenty-nine d&ys _ ... $260-89
‘William Ferrel Examination and correction of pablications._..._. 100-00
J. H. Gore Indexing publications. 45000
Lily A. Mapes. Services as copyist, one month twenty-pine days _ . _____ 117:34 -
Alics G. Reville. Services as copyist, one month twenty-nine days ... 117-34

Expenditures . 1 04557
Appropriation $1 61808
Exp . 1 04567

Unexpended bal 57261

General Expenses, 1891,

169

*
INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND SUBSCRIPTIONS.

To whom paid. On what acconnt. Amonnt,

Aluminnm Brass and B Co Instrument shop. $11081
American Journal of Mathematics Subacrip 500
American Journal of Sci do 600
Astrol ical Journal Booka 500
‘William Ball ne & Sons, Books, instrament and cArpenter 6h0p8 .mmw—mevremneee - 8160
D. Ballawd. Instroment shop. 33545
Barbor & Ross Instroment and carpenter shope 3-96
Charles Bock Carpenter shop 16°16
Benedict & Burnham Manufact ing Co_, Instrument shop. 168-98
Hugo Bilgram do. 556'39
John Bliss & Co. Lharts . meen 1-00
A. C, Both Instrament shop 1200
R. R. Bowker 8 ripti 500
Andrew Boyd Books 2000
W. L. Brown & Co, Instrument shop and drawing diviston .. _____ 12-88
Browr & Sharpe Manuf ing Co Instrument shop. 89°T3
E. W. Ballinger Subscript 600
Ballotk & Crensh Instrament shep. 89
J. H, Bunnell & Co do 8700
L. P, Onsella..._* Instruments 75518
J.B.'Ch Tad Instroment shop. 6588
Jos. J, Chap Books 7726
COhatillon & Sons Instrament shap. 650
Chas, X. Uondit Books 1500
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COAST AND GEODETIC SURVEY.

AND GEODETIC SURVEY, 1891—Continued.

General expenses, 1801—Continued.

INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, ETC.—Continued.

On what account.

To whom paid. Amount.
Albert M. Cowell Instrument shop $30-00
Darling, Brown & Sharpe wodo 63-00
George Davidson ----i Books, instrument, and carpenter shops and subscriptions_ ... 586-18
John E. Davies_.. Instrument shop. - 500
Edison Genersl Electric Co do - 6951
Eimer & Amend do 31-15
Felt & Tarrant Instruments 12500
N. M. Forney.___ Subscriptions - 300
Stehman Forney. Instrument shop 225
Frank E. Clement Co_ Carpenter shop 126-00
Frederick Crane Chemical Co____ Instrument shop. 34-80
W. T. Galliher & Bro Carpenter shop 68°47
Geological Publishing Co___________ Subscriptions 360
7. D. Gilman Instrument shop 77-01
Gopsill’s Directory Books — 500
Henry J. Green Instroment shop. 18475
R. E. Halter, do 100
Harris & Shearer do 6801
Harrisou Safety Boiler WJrks do 10°00
E. E. Haskell do 1476
Heller & Brightly do 2480
W. R. Hoag N Inetruments 9:00
James M. Hodges.: Instrument and carpenter shops 28-00
N. D. C. Hodges - Subscriptions 350
H. Hoffa Instrament shop. 1450
Hooe, Bro. & Co Instrument and cerpenter shops 2306
E. M. Hughes, C.8. Navy .. ___________} Instrument shop. 625
A, Hurlimann Instruments . 639°80
Johns Hopkins Prese Books 5-00
Jones & Laughlins___ Instrument shop. 12
Journal of the Association of Engineeripg Soci- | Books 10-90
eties.
M. E. Kahler. Instrument shop. 10470
J. Karr. S FU ; 7¢} 4725
Ads. Keppelmann o _ 460
Keuffol & Esser Co. Instrument shop and instruments 118-58
Kingsley Brog, Creamery CO w.e——uoerenemuem-—-| Carpenter shop 48
Julius Lansburgh__._ Instrument snd carpenter shops 750
James B, Lawson Instrument shop. - 845
Libbey, Bittinger & Miller ... __..| Carpenter ghop 445°79
Library Burean Books. 11-50
Mellville Lindsay. Instrument shop. 1376
Geo, E. Littlcfield Books. 3-00
W.H. Lowdermilk & Co .. —__do 5549
M. Lukanitech, jr Instrument shop. 5 588
Mgine Historieal Soctety - Books 350
Manhattan Brass Co Tnstrument shop______ 127770
F. P. May & Co Carpenter shop 10836
McFadden Co Instrument shop 13784
W.H.Mehler. do 1076
T, C. Mendenhall ____do 10-00
W. H. Mildrum o : 180
Fdward Miller Subscripti 12:00
Francis Miller Instrument and carpenter shops 787
E., Morrison Ingtrument shap, . 5
Munn & Co Subscriptions e 00
T. 8. & J. D. Negus Instrument shop 32-00
New Haven Clock Co do " 9000
Norton Emery Wheel Co .. do 1211
W, Owens _ do 700




REPORT FOR 1891—PART 1.

EXPENDITURES COAST

AND GEODETIC SURVEY, 1891—Continued.

General expenses, 189r—Continued.
INSTRUMENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWING DIVISION, ETC.—Continued.

To whom paid. Or what account. Amount.
John €., Parker. Booka. 82540
Patapsco Oil and Grease Co__ Instrument shop R 11-00
Pitney & 8h do 13-13
Chas. 8. Platt. do . e 43°60
Pratt & Whitney Co do 210-00
Publishers® Weekly. Books 2:50
James W, Queen & Co Tustruments and instrument shop. - 633-97
Riges & Co Instroments 9-88
E. 8. Ritchie & Sons Instrument shop. ——— 136-50
Cleveland Rockwell do y S 16-00
Aug. F. Rod, do 300
Henry Romeilte o Subscriptions 4°85
Royce & Marean Instrument shop. 6396
Geo. Ryneal, jr Instrument and carpenter shops _ 223+61
Fred. A. Schmidt Instrument shop and drawing division | 24581
L. IL Schueider’s Son Instrument and carpenter shops 119°56
Scottish Geographical Magazine ... _.._.. Subscriptions 100
SeADOKTA — e _do 1-30
Sidersal M do ) L) 3:00
J.o L. Swith . Maps - . 13-00
Smith Wheel Manufacturing Co Tostrament 8hopP.. e e 30°50
L. 8. Starrett .. do . 1616
Books R 688-88
- B. F. Stevens Subscriptions 2660
Ormand Stone Books 313
Sussfeld Lorsch & Co Instrument shop. 23850
S. Thaxter & Sons I Books N 70
Tice & Lynch - “} Instruments ... ... 62766
United States Naval Institute oo ooanos Subscriptions 350
Jobn W, Walker. Instrament'shop. - 390
B. Westermann & Co . Books aud subscriptions ! 49-01
Stillman White. Inetrument shop. 20°87
Richard H, Willet [ Carponter shop — 22879
¢ A. H. Williams__. Books ._______. 1-00
Isaac Winston Instrument shop 3-50
Woodward & Lothrop. !Instmmentfand carpenter shops.. 3937
W. D. Wyvill Instrument shop - . 30-00
Zucker & Levett Chemical Co. do — 1-14
Expenditures 9 734-07
Appropriation—Bundry civil act August 30, 1850 49 00000
Appropriation—Deficiency act March 3, 1891 72765
9 727-55
Received from United States Light-House Board in payusent for instruments furnished - 407-19
$10 13474
Expenditures 9 734-97
- " Unexpendeé Lalance - 39977

*This balance will be partly absorbed in payment of obligations incurred before the close of the fiscal year.
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COPPER PLATES, CHARY PAPER, PRINTING INK, COPPER, ZINC, AND CHEMICALS FOR ELECTROTYPING AND PHOTOGRAPHING,
ENGRAVING, PRINTING, PHOTOGRAPHING, AND ELECTROTYPING SUPPLIES, EXTRA ENGRAVING AND DRAWING, PHOTO-
LITHOGRAPHING, AND PRINTING FOR IMMEDIATE USE.

To whom paid. On what account. Amount.
Jas, F. And Photographing and electrotyping supplies . ... ... $39-20
Jas, L. Barbour & Son Printing supphi %0
B. ¥, Bartle M Engraving sapplies 2000
Chas, Bock Printing and electrotyping suppli 108-97
M. W. Beveridge , Electrotyping suppli IR 150
Jatins Plon & G- oo v i Photolithographing..____. iy 1 058-62
A, Brown 2 . Printing from stone. 2600




172

UNITED STATES

EXPENDITURES COAST

COAST AND GEODETIC SURVEY.

AND GEODETIC SURVEY, 1891—Continued.

General expenses, 189r—Continued.
COPPER PLATES, CHART PAPER, PRINTING INK, COPPER, ZINC, ETC.—Contipued.

To whom paid. Or what account. Amount,
Bureau of Engraving and Printing______ .. _____. Printing supplies $750-68
E. F, Campbell Printing from copper 24002 |
John Christman -—.-! Printing supplies 400
Clend: Bros Copper for electrotyping 102091
Elizabeth Cox Engraving supplies 19-30
E. F. Dickins Photographing supplies 840
Jan. F. Dick Printing from copper 14798
E. J. Enthoffer Extra engraving 31-60
Evans & Bartle. do . 136101
H. C. Evans ——-do 4982
Eberhard Fordan Printing from copper 16606
Franklin & Co Engraviug suppli 200
Isaac Friedenwald Co Photolithographing - 45857
Henry R. Garland Extrs drawing 657-80
C. D. @Gildersleeve Printing suppli 60-00
Z. D. Gilman Engraving, electrotyping, and printing supplies_ .| 319-14
Andrew B. Graham Printing from stone 20-00
E. N. Gray & Co Printing suppli 12104
Mary L. Handl ~ Extra drawing. 10400
Chas. J. Harlow ... ___cueeue—._...} Printing from copper 11:66
George Hergesh Extra engraving. 5806
A. Toen & Co Photolithographing 29120
H. Hoffa Engraving suppli 148-80
Hooe, Bro. & Co Printing and engrgving suppli 80-76
Charles Eneu Johnson & Co Printing i 500
Ernst Kabel Copper plates. 659-95
Julius Lansburgh ‘Eugraving suppl 460
Jas. 8. Lawson Photographing supplies.. 216
Melville Lindsay. Electrotyping l,, 3206
Charles F. Locraft. Printing from copper 13:50
Matthiessen & Hegeler Zinc Co-—onmmnnumeson—..| Electrotyping supplies 22613
-Robt, W. Maupin Printing from copper 1850
' Robt>C. Mayer. Photolithographing. 9"”‘
F. P, May & Co Engraving, printing, and electrotyping supphes - 625
McFadden Co Engraving supplies 366
W. H. Mehler Electrotyping and printing sapplies ... e eceminmmara- 3065
Francis Miller Engraving and printing supplies 1210
E. Morrison Printing supplies 3330
Mount Holly Paper Co. ooy ooevaeee_.| Chart paper 5 86202
New York Belting and Packing Co ____.________| Elecirotyping supplies = 600
New York Steel and Copper Plate (o Copyper plates 4500
Norris Peters Co.__ Photolithographi 617°50
Vincente L. Ourdan Engraving sapplies 8500
John (. Parker. Printing supplies 16-80
Philadelphia Blue Print Co_ o ovooee Photographing suppli 825
E. J. Pullman. P Y 400
Geo. Ryneal, Jr Printing, engraving, and electrolyping sapplies. ... 8836
Schindier Bros Photographing supplies 360
Fred. A. Schmidt SN T 2261
E. H. Schneider's Son Engraving and electrotypibg supplies 159
L. G, Soltmann Electrotyping supphi 93
Wm. H. Waddington oo L Printing from copper 12745
Erost Winter & Son Engraving suppli - 112-60
Woodward & Lothrop. Engraving and printing suppli 3378
Expendi $15.633:48
A opriation —Dbfciancy act, Hareh 5, 1861 b5 ;
Recelved for electrotyping done for the Hydrographic Office, Navy Departinent. : i 1 332-
", : 16 54098,
Expenditures. 15 BEIAB
Uunexpended bal : & -
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

General expenses, rég9r—Continued.

173

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND .SUPPL[ES, OFFICE WAGON AND HORSES, FUEL, GAS, TELEGRAMS, ICE,

AND WASHING.

‘ On what account.

To whom paid. Amount.

Adams Express Co Transportation $162°00
Alaska C cial Co Stationery. 382
‘Wm. Ballantyne & Son do 14°50
J. Baumgarten & Son JE— 3 55-50
James Connor Office horses 3000
George Davidson Stationery, transportation, and washing 28°42
E. ¥. Dickins Stati 'y 60
Z. D, Gil Stati y and office horses 960
Great Falls 1o Co Ice 6513
Harriet E, Harrod Washing 99°59
W. R. Hoag Stationery 3-00
Hygienie Ice Co. Ice 233'14
Inland and Seaboard Coasting Co T rtation 80
Geo. W. Knox do 101-54
Jas. 8. Lawson ‘Washing and i y 135
Latr & Bro Office horses and wagon —- 975
Walter H. Marlow Fuel 915
John Miller do 1 05570
E. Morrison Stati y 1763
Office Bpecialty Manufacturing Co do 480
John C. Parker do 4912
People’s Despatch and Transfer Co Transportation 16-49
F. Walley Perkina Stationery 120
Pitt & Beott Transportation 675
Fred, A. Bchmidt Stati y 165°16
B. F. 8haw Office horses and wagon 245-25
Smithsonian Institation Transportation 23:85
Stationery Division, Treasury Department_.__._.__ Stationery 1 36367
Staph 's Expross T P ion 3478
Tice & Lynch ____ Ao 33-29
United States Express Co do 27610
. E. Vreoland, U. 8. Navy Stati Y 100
Wm, Wslter’s Son Office wagon 50-00
Washington Gas Light Co Gas 1 146'91
‘Woodward & Lorthrop Stati >4 63-63
Wyckoft, S & Benedict do 1470

Amount dish d $5 53792
Raiiroad sccounts referred for settloment, 12:50

Expenditores. 5 550-42
App iation s B 00000
Expenditures. 5 5042

Unexpended bal 44958

MISCELLANEOUS EXPENSES, CONTINGENOIES OF ALL KINDS, OFFICE FURNITURE, REPAIRS, EXTRA LABUR, AND TRAVELING

. EXPENSES (OFFICE).

 Obas, Bocker $

To whom paid. On what account. Amount.

Adrertising Newspaper Co. Advertising $6°63
American Machinist Publishing Co do 780
James F. And Plumbing TI-40
Albert A, Ashe Exira labor 70700
Baltirmors American Advertising 281
Jus. L. B & Son G 1 office i 1879
J. Banmg: & Son Numbering snd dating machine and repairing stampa_._____.} 8e-80

Lime 178




UNITED STATES

COAST AND GEODETIC SURVEY.

EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.

General expenses, 189r—Continued,

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL XKINDS, ETC.—Countinued.

To whom paid. On what account. Amount.
M. W, Beveridg, Office furniture #3235
Boston Journal Advertising 525
J. W. Boteler & Son . General office supplies 12-60
C. T. Bride Plumbing 12700
Edward Brown Extra labor 34738
J. B, Bryan & Bro General office supplies 3326
Henry Burrell Extralabor. oo 875
J. L. Campbell Packing and boxing .. 140
Chesapeake and Potomac Telephone €O wovmeo Exchange rental 10000
Chicago Tribune Co - Adrertising 1200
Cleveland Leader o 240
Columbin Phonograph Co Eent of graphoph . 13389
C cial Gazette Co. Advertising 900
M. G. Copeland & Co Office furniture - 22'88
Daily Nows Advertising 597
(George Davidson Suboffice expenses 12740
Dispatch Publiching Co. Advertising 833
John F. Doyle - Tin 108
Samuel L. Eabank Extra labor 200763
Evening Star Newspaper Co. Advertising. 2869
E. G. Fischer Traveling expenses 1415
James Flynn Extra labor 11100
¥rank Freeman --do 36°45
Z. D, Gilman G 1 office supplies. 670
Globe Printing Co Advertising 10°50
F. N. Gray & Co Grate bars. - 5740
Tsrael Green Extra labor 2200
Mary L. Handlan I 1.} 59419
Herald Publishing Co. Advertising 337
Edward Herbert.___ Extra labor 2750
Hooe, Bro. & Co e e Office furniture 10894
Inter Ocean Publishing Co o Advertising 14-28
W. 8. Jenka & Co Tin tubes 5600
Johnson & Morria Repairs T4+09
1. €. Keulling Extra labor 75
Julivs Lausburgh Uffice furniture 8380
Jas, 8. Lawson ... Sub-oflice expenses 8-80
Libbey, Bittinger & Miller (. __ wem-{ Map rollors — 109-80
Library Bureau . Index cards 300
Libbie Ludgate Extra labor 17207
Lutz & Bro ___________ .. . General office supplies 850
Mail and Express Advertising hd 10-80
Matthews & Kirkland Extra labor 145
. P. May & Co General office supplies 15°13
Alex McKie Repairs —— 1456
W. H. Mehler General office supplies 30°95
1. H. Mills & Co Iuk rollers 100
Mobile Regist Advertising - 3 860
W, ¢, Morey Extra labor. 29 -69
W. B. Moses & Sone Office furmiture 323°11
Chas. A. Muddiman Water hose 200
John A, MullOy e e e e vwe | Extra labor. 8938
Munn & Co Advertising 1360
National View. . 1) 150
Now York Herald -——do 780
New York Press Oo., limited nd 870
New York Trib do 640
Newman & Sons Rapairs to caligraph C g0
WNicholson & Co Advertising 3440

< =
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EXPENDITURES COAST

AND GEODETIC SURVEY, 1891—Continued.

General expenses, 1891——Continued.q

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, ETC.—Continued.

To whom paid. On what account. 11 Amount
i
John C. Parker. Tpyewriting supplies ; 89795
‘Wm, C. Peake Glazing s 2355
Pittsburg Commisrcial-Gazette. —eoeo oo Advertising 1397
Post Publishing Co —me.do 660
Press Co., limited do - 840
Lewis T. Raley Extra labor 24 00
Royce & Marean Electrical supplies 3-05
Geo. Ryneal, jr General office supplies 287
Fred A. Schmidt do - 10
L. H. Schneider’s Son -—-do _ 125
Scientific American Advertising @ 4-50
The Sentinel do 200
Jas. K. Sierra Extra labor 91 25
Sunday Gazette Advertising - 3-83
Sunday Herald @O 11 47
Sunday Republic. ... — F: J S 276
Superintendent’s office, Treasury Department __._} Office furniture. 438 81
William Thomas. Extra labor o g 12
J. Q. Thomp & Co AQVeTHBIDE o e e o e 10-60
Smith Thomy _.| File holders I 5375
Times-Democrat Advertising . 600
Traveller Newepaper Co —e-do 175
Tribune Association. ... oo ---ndo 1620
J. Henry Turner. Extra labor 300
‘Washington City post-office _____ . ________ Post-office box rent B 1600 «
‘Washington Critic Co Advertising 1025
‘Washington Post Co SR . S S 2086
‘Washington Sentinel JR [+ S 550
Dennis E. White Extra labor - g333
J. H. Wilkerson Inspecting boilers — 1000
Wilmarth & Ed 1, General office supplies _____ 2674
Woodward & Lothrop__ oo | __do ... 68 -G
' Wyckoff, & & Benedict Typewriter and repairs _- 121 35
Expenditures_

Apprr:)printion—Sundry civil act August 30, 1890.
Appropriation—Deficiency act March 3, 1861

$4 500 00
-, 5040

Expenditures

ded balance

*Unexp

'y

. #This balance will be partly absorbed in payment of obligations incurred before the close of the fiscal year.

RENT OF BUILDINGS FOR OFFICES, WORKROOMS, AND WORKSHOPS,

To whom. paid. On what account. Amount.
C. C. Coleman and Francis E. Richards .. Rent of buildings $1 31250
Alfred Richards R 1.} i S 1 31250
Aifred Richarde and Sarah Ann Richards, execu- do 7 87500
trix.

Expenditures. $10 500 00
Appropriation amcemen} 10 500-00
- 10 50000

Expenditures.

175
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued.

General expenses, 189r—Continued.

RENT OF FIRE-PROOF BUILDING.

To whom paid. On what account. Amount.

Benj. F. Bautler. Rent of building 4 500400

Appropriation - 6 10000

Expenditures. 4 50000

Unexpended balance : 1 500-00
RECAPITULATION.

[Showing expenditures in gross (by sub-items) on account of the appropriation for General Expenses, 1891.]

Instruments, instrament shop, carpenter shop, drawing division, books, maps, charts, and subscriptions _________ - 39 73497
Copper plates, chart paper, printiog ink, copper, zinc, #d chemicals, for electrotyping and photographing ; engraving,

printing, photographing, and electrotyping supplies ; extra engraving and drawing ; photolithographing and printing

for immediate nse ____ : 16 683°48
Stationery, transportation of instruments and supplies, office, wagon and horses, fuel, gas, telegrams, ice, and washing__ 5 53792
Miscellaneous expensés, contingencies of all kinds, office furniture, repairs, extra labor, and traveling expenses (office).. 4 432-53

Rent of buildings for offices, workrooms, and workshaps. - 10 50000
Rent of fire-proof building. 4 50000
Amount dishursed 50 388 '90
Railroad acconnts referred to accounting officers for settl t 2250
Total expenditures. $50 401 40

Total amount appropriated for General Expenses, 1891:
Bundry civil act August 30, 1890 851, 500, 00
Deficiency act March 8, 1891

. e 52 402 85
Received for instruments furnished the U. 8. Light-House Board 407°19
Received for electrotyping done for the Hydrographic Office, Navy Department. 924 98
. 63 73472
Total amount expended for General Expenses, 1891 50 40140
* Unoxpended balance e $3 333733
*This balance will be partly absorbed in payment of outstanding obligations. See footnotes under sub-items,
- CLASSIFICATION OF EXPENDITURES FOBR GENERAL EXPENSES, 1891.
On what account. Amonnt. ' On what acconnt. - Amount.
2
Instruments $2 51660 || Officowagon anflhorses - __ .. _________. _ 234460
Indt shop 4 676°36 || Fuel 120485
Carpenter shop. 1326719 || Gas £ 1 14691
Drawing division 6225 || Ice 20827
Books, maps, and charts oo 1 04726 || Washing 109°36
Bubscriptions 11641 || Miscellanecus expenses and contingencies of 1433-26
Copper plates 70495 all kinds .
Chart paper. 5 862-02 || Office furnitore : Ce0T89
Engraving, priuting, photographing, and elec- 3 452-31 || BRepai : 87399
. trotyping supplies Yixtra labor. 1 70324
Extra engraving. :. 1 70139 || Traveling exponses (0f08). «—cccmoeme ... 1415
Extra drawing 76180 || Ront of buildings for offices, workrooms, and | 1050000
Photalithographing 2 43489 workshops
Printing for i use 76612 ||-Rent of fireproof batlding ool 4 50000
Stati » 4 1768°33 Total $50 401 40
Transportation of instruments and supplies .| 61810 :
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EXPENDITURES COAST AND GEODETIC SURVEY, 18%1—Continued.

Selaries—Standard weights and measures, 1891.

-X

« Expenditures.__.____

To whom paid. Time employed. Amount.
ADJURTER.
Louis A. Fischer_.___. One year $1 50000
MECHAXICIANS. .
Watter H.Bollock __________________ . _______ PRivemonthe . e 41580
Jacob Schwarz ' Three months twenty-five days 399°30
WATCHMEN. u
i

Adelbert B. Simons . _ ... ______ i Three mouths two days 18391
Sayles J. Bowen .i One month thirteen days I 69°04
David Somerville _— —— { Five months eighteen days. 33400
Expenditures. o oo —— 2 90205
Appropriation__ —— —— §3 47000
Expenditures ol 2 902 03
Tnexpended balance - - ‘ §67 '95

Contingent expenses— Standard weights and measures, 1891,
MATERTALS AND INCIDENTAL EXPENSES.
To whom paid. On what account. Amount.
— - ) S

Brown & Sharpe Manufacturing Co______ Micrometer caliper, etc e $46 -80
John Chatillon & Sons . Buluuce 395
Darling, Brown & Sharpe..___ Steel bara - 3630
Eimer & Amend - Materials and funnels_ - 2348
Z. D.Gilman Materials__ . ... . 4200
Harrison Safety Boiler Works Tce breakers - 500
HoHOMb § oo _.5 Sapphirine L s 50
Hooe, Bro. & Co e i White velvet and roiltinet____. - 959
M. E.Kahler. Materials, . cececan 7220
Melyille Lindsay Round belting . ________________._____ 1°26
Lutz & Bro Leather havdle ... . ___ 5
W. H.Mechler L MateriRls. oo 2300
Francis Miller 0il barrel S 1-00
_ Jumes W.Queen & Co .. Quartz plate, filter pump,ete o e 26 -22
Royee & Marean oo .. i Electrical supplies . ___________.__ 4839
Geo, Eyueal, jr Plate glass, etc —- 558
L. H.Schneider’s Son Hardware - ——— 410
O. H, Tittmann —— Traveling exponses, etc. 106 -85
United States Mint, Phitadelphia, Po Flate of pure gold 138 85

$503 92

MATERIALS AND INCIDENTAL EXPENSES~Continued,

r Amount.
Appropriation—Legislative act July 11,1890, weme §500°50
Appropriation-—Deficiency act March 3, 1891 47500
B 8975 60
Received from United Rtates Commissioner of Customs for ex penses of special investigutions_______________ 9295
1 068°45
Exponditures .. _____._.__________________ —— 59392
U ded balance. 47453

* This balance will be partly absorbed in payment of obligatione incurred before the close of the fiscal year.

H. Ex. 43—12
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891-—Continued.

- Contingent expenses—Standard weights and measures, 1891—Continued.

STANDARD GALLONS,

To whom paid. On what account. Amount,

Kagle Liock o Lock $10°00
W. T. Galliher & Bro Lumber 25 25
Hoos, Bro. & Co Velvet 3148
Philipp Kropp. Constructing boxes 26775
F.P. May & Co. Brass butts, etc 701
Geo. Ryneal, jr Glass “ 15476
Henry Troemner | Liquid ) 76000
Expenditures 111707
Appropriation $1 500400
Expenditures - 118707
Unexpended Lalance 3 382,93

-
BALANCE OF PRECISION,

To whom paid. On what account. Amount,

Johnson, Matthey & Co Woights. $130-91
Riggs & Co - Exch , London 09
Expenditures 13100
Appropriation 3 81200000
Expenditores 131 -00
* Unexpended balance. 1 069°00

# This amount will be practically exhausted in payment fur the Balance of Precision ordered {n Europe upon the appropriation

becoming available, but not yet delivered.

RECAPITULATION.

s

[Showing expenditures in gros (by sub-items) on account of the appropriation for Contingent Expenses—Standard weights and )

measures, 1891.]

S

h Amount.
Materials and incidental expenses, 859392
Standard gallous 111707~
Balance of p i 131-00
Total expenditures - - 1 841-99
Total amount appropriated for Contingent Expenses—Standard weights and measures, 1891 :
Legislative act July 11, 1890 _ $3 200-00
Deficiency act March 3, 1891 . 475650 3 87550
Received from United States Commissioner of Customs for expeuses of special investigations .ol e oo . 9eess,
. ) - 8 76845
Total anount expended for Contingent Expenses—=Standard weights and o8, 1891 1 841-99
# Unexpended bal $1 92646

* This balance will be partly absorbed in payment of outstanding obligations. (Bee foot notes under sub-items.)
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. EXPENDITURES COAST AND GEODETIC SURVEY, 1891—Continued.
RECAPITULATION.

{Showing appropriations, expenditures, and balances for the fiscal year ending Jupe 30, 1891 ; also unexpended balance available
on Adaska boundary survey from prior fiscal year and amounts received from other Government bureaus.]

!

Name of appropriation. Al;‘;g?“' Expended. | Balances.
Balaries—Pay of field officers §119 600°00 | $100 939-31 |  $9 66069
Selaries—Pay of office force. ----| 136 461765 | 130 279 48 6 18217
L L —— 166 80000 | 160 76073 6 (3927
Alagka Boundary survey : ¥
8undry civil act August 30, 18%0 $15 00000
Sundry civil act March 8, 1891 10 000°00 44 93495 44 09527 £30 68
Unexpended balance June 30, 1890 19 934-95
Repairs of vessels i 25 000°00 24 86244 13756
Publiching observations .. 1 61808 1 045°57 57251
Goneral expenses: ¥
Sundry civil act August 30, 1890 $51 50000
Deficiency act March 3, 1891 90255 1
Received from U. 8. Light-House Board .o ooer.. 40719 83 1472 50 40140 3 333-32
Received from Hydrographic Office, Navy Department - 924 -98
Salaries—Weights and Measures 3 470-00 2 902-05 56795
Contingent Expenses—Weights and Measures: *
Legislative act July 11, 1890. $3 20000
Deficiency act March 3, 1891 475°50 } 3 76845 1 84199 1 92646
Recoived from United States Commissioner vf Customs. ... . e 92-95
Totals 655 38785 526 12824 29 259 '61
Amounts appropristed and availahle as follows: i
Appropriations for Coast and Geodetic Survey proper for fiscal year ending June 30, 1891, including $15 000 = $515 53000
for Alpska Boundary survey, sundry civil act August 30, 1890.
Appropriations for Office af Standard Weights and Measures, legislative act July 11, 1890 mweeo e 6 67000
Recoived from other Goverament bureaus for materials and work [, 1 425-12
Increase by Treasury Department, under terms of joint resolutions of Juus 30, 1890, and subsegyuent dutes___ 44973
Appropriations to meet deficiencies on account of duty on imported instruments deficiency act March3, 1861 1 378-05
’1 Unexpended balance available on Alaska Boundary survey from prior fiscal year, and amount appropriated 29 93495
by sundry civil act March 3, 1881.
Amounts expended as follows : ' 556 38785
For Coast and Geodetic Survey. $492 288-93
For Standard Weights and Measures - 474104
For Alaska Boundary survey 29 09527
——i 526 12824
" Total unexpended balancet S— - $29 259 61

* The b"nvl—ancesvn thess appropriations are subject to reduction on account of eutstanding obligations, for details of which ses
footnotes under the different main headings of the tabulated statoments of expenditures. The total unexpended balance will be

correspondingly modified.

OF THE FISCAL YEAR ENDING JUNE 30, 1889,

Party expenses, 16859.
TRANSFER—STEAMER GEDNEY.

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE APPROPRIATIONS FOR THE SERVICE

Apyropriation~-Deficiency sct, Septerber 30, 1890

¥

- To whom paid. E On what account, Account.
J. M. Helm, U.8. Navy. Transfer—steamor Gedney $2 04145
Appropriation—Deficiency act, 8ep 30, 1890 2 04145
Expendi . 2 04145

TRANSCONTINENTAL WORK. .
- «
Ao whom pafd. On what account. Amonnt.
Wiilism Efmbeck..... Triapgulation—Utak and Nevad $423-76
42376

42378
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EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE APPROPRIATIONS FOR THR SERVICE
OF THE FISCAL YEAR ENDING JUNE 80, 1889—Continued. \
General expenses, 1889.

[ .
STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUPPLIES, OFFICE WAGON AND HORSES, FUEL, GAB, TELEGRAMS,
ICE, AND WASHING AND TELEPHONE.

To whom paid, On what account. Amount,
Chesapeake and Potomac Telephone Co Exchange rental $25-00
Stepl T Y 4 T, [ Transportation 2729
Western Union Telegraph Cou oo | Telegrams 6542
Expenditures 11771
Appropriation—Deficiency act, September 30, 1800 _______.____________. . .ourn
Expenditures 117-71

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE APPROPRIATIONS FOR THE SERVICE
OF THE FISCAL YEAR ENDING JUNE 30, 1890.

Salaries—pay of field officers,

Ta whom paid. Time employed, Amount, !
John E. Mcfirath z One year 1 $1 400°00
Jotin Heary Turner oo oo oo oo weeedo i 1 300-00
Expeuditures . T 20000
Balance on hand—Report for 1840 _ : o 13 663;87)—~
Expended since, as above - ! 2 700700
Present unexpended balance®.___ - ' %10 963780

*Adding to this sumn the balalice on pay of office force for 1890, makes the total unexpended balance on salaries, 1890, amount

to §14 00879, .

Party expenses, 1890.

OBJECTS NOT NAMED.

To whom paid, . | On what account. h Amount.
— i - -
George Pavidson ——-— Expenses ag delegate | $a1-28
Appropriation—Deficiency act March 3, 1881______ ! - 51'é?
»
Sxpenditiures 51-28
Repairs of vessels, 1890,
. : | N

To whom paid. ‘ On what acconnt., Amount.

Huntington Hopking Co oo ' Steamer Modrthar " $16412
Balance on hand-—Report for 1880 101 -44
Appropriatien---Defieiency act March 3, 1801 . __ - 62:68
Amount disallowed by Comptrolier ; - 10
164-22

Expenditures p— 164-12

Present unexpended balance. 10

General expenses, 1890.

Balance on hand—Report for 1890 : $12633
Expended-—J. H, Hickcox, for subscriptions R 500
Present unexpended bal - : . 12133
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U. S. Coast aAnD GEODETIC SURVEY,
OrFricE oF THE DiIsBURSING AGENT,
Washington, D. C., February, 25, 1892,

I certify that the foregoing statement is a complete exhibit in detail of the expenditures
of the U. S, Coast and Geodetic Survey and of the Office of Standard Weights and Measures
for the service of the fiscal year ending June 3o, 1891, and prior years, as shown by the books,
records, and accounts now on file in this office,

Joun W. Parsons,
" Disbursing Agent,
U. 5. Coast und Geodetic Survey.

Apptoved:

T. C. MENDENHALL,
Superintendent, U. S. Coast and Geodelsc Survey.
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OFFICE REPORT No. 4---1891.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF STANDARD WEIGHTS AND
. MEASURES FOR THE FISCAL YEAR ENDED JUNE 3q, 1891.

Unitep StaTes Coast anp GropeTic SurvEy,
OrFicE oF STANDARD WEIGHTS AND MEASURES,
Washington, D. C., Nov. 14, 1891

Sir: This report on the conduct of the Office of Standard Weights and Measures during
the fiscal year ending June 30, 1891, is herewith respectfully submitted:

. On July 14, 1890, National Prototype Metre, No. 21, and Kilogramme, No. 4, together with
the certificates relating to these and to the other Metre and Kilogramme, were brought by me
to Washington from Paris, and on July 18, they were formally deposited in the Standards
Room.

On July 19,.1 resumed charge of the Office, relieving Assistant F. H. Parsons, who was
altogether detached from this Office on September 8.

The duties of mechanician and watchman are accounted for in the reports of the Instru-
ment and Miscellaneous Divisions respectively.

Mr. L. A. Fischer, Adjuster, during the year performed the varied duties of his office with
skill and ability. Besides making verifications and adjustments of Standards, he gilded
numerous weights, and assisted in the determination of the expansion co-efficients of the
five-metre rods 13 and 14, and in polariscopic work.

Mr. John F. Hayford was assigned to duty on December 15, and continued attached to
this Office throughout the remainder of the year. His duties related chiefly to weighing and
to the determination of densities of weights intended to be used as the reference and working
standards of subsidiary weights. The pressing calls on this Office from outside sources for
comparisons of weights interfered continually with the plan of confining him to the particular
duty of correlating all the office weights of different denominations, by reference to the
Prototype Kilogramme. The speedy consummation of this plan is urgently needed in the
interest of economy. A register of final results was begun by Mr. Hayford, containing
systematic entries of results and detailed description of the office weights. Systematic
schemes of weighing were formulated by him for office use. In June he made a determi-
nation of the corrections at five points of the scale of each, of 128 Balhng Saccharometers, for
the U. S. Internal Revene Bureau.

STANDARD WEIGHTS,

The reception of Protbtype Kilogramme, No. 4, has been referred to.

In October a set of twenty platinum iridium weights from fifty grammes downward was
secured from Johnson, Matthey & Co., of London, the same firm who prepared the alloy for the
International Kilogrammes. Mr. Matthey stated to me that these weights were of the same
alloy as the International Standards. The densities of the larger of these weights were care-
fully determined by hydrostatic weighings; their relative masses were found by intercom-
parison, and their absolute values by reference to the Arago platinum Kilogramme. They
are now the Standard subsidiary weights of this Office,
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As the old metric star weights of this Office are hollow and not gilded, it was deemed im-
portant to have a more perfect set, and such a one was constructed by the Instrument shop
from drawings and dimensions furnished by Mr. Fischer, Adjuster. The set was made from
a single bar of wroughtbrassin June and July, 18go. They were electro-gilded by Mr. Fischer
and their volumes were determined by Mr. Hayford. As soon as practicable their masses:
will be determined. :

For the purpose of electro-gilding weights a gold plate was purchased from the United
States Mint, through the courtesy of the Director, Mr. E. Leech.

STANDARDS OF LENGTH.

In regard to these nothing is to be noted except the reception of National Prototype
Metre, No. 21, already referred to. A steel bar of H cross-section and intended to be ‘con-
verted into a working standard metric scale was acquired during the year, and also a 1o-foot-
steel bar to be used in the graduation.and comparison of long Bench or Mural Standards.
These bars, for lack of time, have not yet been graduated.

STANDARD CAPACITY MEASURES.

The stock of customary capacity measures for use of the States having become exhausted,
ten sets were ordered in September from Henry Troemner, of Philadelphia, to be constructed
according to specifications furnished by this Office. They were promptly supplied by the
maker in January. The final adjustment of each set will be deferred until it is needed.

STANDARDS FURNISHED TO STATES.

On September 30, 1890, a complete set of customary and metric weights and measures,
with the exception of the Standard End Metre, was furnished to the State of Washington.

The State of Massachusetts was supplied with a set of avoirdupois and ounce weights
on December 20th. )

Numerous comparisons of weights were made for the District of Columbia, and a balance
was loaned to it at the request of the Commissioners. ’

ELECTRICAL STANDARDS.

On April g, 1891, a standard legal Ohm was received through the State Department from
Dr. René Benoit, Director of the International Bureau of Weights and Measures, by whom it
was presented to this Office. In regard to it Dr. Benoit in a letter dated March 21, says:

“This copy (No. 10) was compared by my colleague Dr. Guillaume with three of my
“standards and by two absolutely different methods. Thus six values were obtained, all
“very accordant, the mean of which gave

Ohm (legal)
No. 1o=1'00003 at zero..

“The extreme errors of the individual results with reference to this mean do not
“exceed &+ 1 unit in the last place. I believe therefore that one may consider the above
“value as certain within 1 unit in the last place. (one hundred thousandth of an Ohm.)”

Thus this Office owes the possession of its first electrical standard of precision to the
liberality of Dr. Benoit.

A description of this standard and the manner in which its ptototypes were determined
will be found in a pamphlet entitled “ Construction des Etalons Prototypes de Résistance Elec-
trique du Ministére des Postes et des Télégraphes par M. ]. René Benoit, Paris, 188;5.”

Besides the current work of the Office already referred to, other matters engaged the
time and attention of this Office. Among the most important of these was the request from
Assistant Secretary Spaulding, made September zo, that this Office should undertake an
examination of the standards for testing sugars, in use in the Custom-houses at Boston,
Philadelphia, and New York. Having been designated by you to make the examination,
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those ports were visited by me, and a careful examination was made between November 18
and December 4. This examination was followed by a determination of the sugar values
of a quartz plate used by me for comparing the relative values of the quartz plates in use'in
Philadelphia and New York. The results were embodied in a detailed report submitted
December 31.

On March 11, I was designated by you to represent this Office on a Commission organized
by the Hon. John W. Mason, Commissioner of Internal Revenue, for the purpose of recom-
mending standards and methods to be used in the analysis, by the optical method, of sugars
on which bounty is paid, and on this Commission I served until the completion of its labors.
Since this Commission submitted its recommendations, this Office has graduated all the sugar
flasks and verified the sugar weights and lengths of polariscope tubes used in the Internal
Revenue Bureau. In addition, at the request of the Commissioner, a large number of Balling
Saccharometers have been standardized.

This Office has endeavored to meet the demands upon it with promptness, but its means
are inadequate. More room and more assistance is required.

When the sacred obligation of the Government to be just, is considered, and that lack of
uniformity in the weights and measures which enter into nearly all the dealings of the Gov-
ernment with the people surely involves injustice, it need hardly be pointed out that the
office charged with the preservation of the ultimate standards should be furnished with
adequate means to perform the duties which tend to secure uniformity, and which necessarily
fall to it,

Yours, very respectfully,
O. H. TITTMANN,
Assistant in charge
_ of the Office of Standard Weights and Measures.
Dr, T. C. MENDENHALL,
Superintendent U. S. C. and G. Survey,
and of Standard Weights and Measures.
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OFFICE OF STANDARD WEIGHTS AND MEASURES.

ABSTRACT OF VERIFICATIONS OF WEIGHTS AND MEASURES MADR DURING THE FISCAL YEAR ENDING JUNK 30, 1891,

Date.

Name.

Service.

1890
July el

Saptember____

October ..

November.__.

December ...

1891
Janaary.eo.-

Tagliabue, ., New York

Thermometers compared.

City Engineer, Bandusky, Ohio

‘Wilkening, G., Hi , Texas_

Sikes, ¥, C. & C, B., Buffalo v
District of Columbia
Ceast and Geodetic Survey.
Coast and Geodetic Survey

"y

Adjuater, Syn Frapcisco Mint .
Tagliabue, ¢i., New York
District of Columbia____.____
Queen & Co., Philadelphia .
Trautwine, J. C., Philadelphia

Tape pared.

‘Weights compared.

Tape compared.

Weights compared.

Avoirdupois pound No. 26 furnished.
Thermometers compared.

Weights compared.

Thermometeérs compared.

Qunce weights compared and furnished.
Chain compared,

Information furnighed.

Infor furnished,

Clapp Ammonia Co., Cincionati.
District of Colambin. oo
Lucas, Geo. ., Castile, New York
Lucas, Geo. F., Castile, New York
U. 8. Internal Revenue
Rogers, A. W
State of Washington

Medium gized balance loaned,

Tape compared.

Tape compared.

Capacity measures adjusted.
Thermometers compared.

8 d weights and measnres furnished.

Coust and Geodetic Survey
Quickberner, C. A. J., Washington _
District of Columbia
Coast and Geodetic Survey

Tape compared.
‘Weights compared.
Weights compared.
Pendnlums weighed.

Therm

Coast and Geodetic Survey
Aloe, A 8., 8t. Louis
Dean, Seth, Towa
Propretors Locks and Canals, Massachusetts_ .. ...
State of Massachusetis.
U. 8. Mint

Brown, W. R, Wichita
U. 8. Internai Revenue
Harvard College Laboratory.____ . ..
Varney, J. D., Cleveland

Wiunslow, Licut.,, U.8. N
Treasury Department
State Geologist, Arkangag

T8 pared.
Tape compared.
Tape compared.
Tape compared,
Weights compared and furnished,

Weights furnished.

Tape compared,

Capacity measures verified,
Weights compared,

Tape compared.

Densities determined. .
Quartz plates determined.
Thet ter compared.

Coast and Geodetic furvey

Thermometer compared.

February Harvard College Laboratory, Massachusetts Weights compared.
Murel _ _oooen Coast and Geodetic Burvey oo Coeflicients of bronze determined,
Yairbanks & Co., Vermont coo oo Weights compared.
Becker Bros., New York ] Yard pared.
Chase, C. ¥, Providenee oo ’ . Tape compared.
Farsell, H. V., New York Tape pared.
P31 p— Becker Rros, New York ... ____ | Weights compared.
Coast and (Geodebic BUrvey ..o Weighing of inertia ring.
Coast and Geodstic Survey Thermonmet: pared and numbered,
Heil Chemical Co., Kansas Weights compared.
Case School, Cleveland Metre pared.
U. 8 Geological Survey Tape pared.
U. 8. Internal Revenue Sugar standards verified.
May .......| Wilkening, G., Houston, Texas Weight compared. *
U. 8. Internal Revenue Sugar standords verified.
U. 8. Internal Revenue Capacity measures verified.
T. 8. Coust and Geodetic Survey oo Coefficients of expansion defermined.
TU. 8. Geological Survey 1000-foot tape compared.
June.. V. B. Int; 1 Revenue 128 hydr verifisd.
District of Columbi Tape verified.
Gray, W. C.,, Bochester Tape verified.
U. 8. Internal Revenue 237 flaskcs gradosted.
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PROGRESS SKETCHES.

No. 1. Sketch of general progress (eastern sheet).

No. 2. Sketich of general progress (western sheet).

No. 3. General chart of Alaska.

No. 4. Map showing longitude stations and connections determined by the electric telegraph between 1846 and June
30, 1891.

No. 5. Map showing positions of magnetic stations oceupied between 1844 and June 30, 1891.

5
No. 6. Map showing lines of geodetic leveling run, and positions of gravity stations to June 30, 1891.
7. Progress of the surveys and resurveys between the St. Croix and Hwdson vivers (with subsketceh).
No. 8. Triangulation between the Atlantic Coast and the Ohio River.
No. 9. Triangnlation between the Ohio and Mississippi rivers.
No. 10. Triangulation between the Mississippi River and eastern Colorado.
No. 11. Triangulation between castern Colorado and Utah.
No. 12. Triangulation between Utah and western Nevada.
No. 13. Triangulation between western Nevada and the Pacifie Coast.
No. 14. Sketch showing the connection of the triangulations of Kentucky, Tennessee, Georgia, and Alabama, with
. extension of triangulation in Alabama towards the Gulf Coast.
No. 15. Progress of the survey on the cpasts of Florida, Alabama, Mississippi, and Louisiana.
No. 16. Triangulation in Wisconsin and Minnesota.
No. 17, Progress on the coast of California between San Diego and Peint Sal.
No. 18. Progress on the coast of California between Point Sal and Tomales Bay with sub-sketeh, Tomales Bay to
Mendoeino Bay.
No. 19, Progress on the coasts of California and Oregon from Cape Mendocino to Umpquah River.
No. 20. Progress of the survey on the coasts of Oregon and Washington from Tillamoeok Bay to the Boundary.
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National Oceanic and Atmospheric Administration

Annual Report of the Superintendent of the
Coast Survey

Please Note:

This project currently includes the imaging of the full text of each volume up to the ~List
of Sketches™ (maps) at the end. Future online links. by the National Ocean Scrvice.
located on the Historical Map and Chart Project webpage
(http://historicals.ncd.noaa.gov/historicals/histimap.asp) will includes these images.

NOAA Central Librar
1315 East-West Highway
Silver Spring. Maryland 20910
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