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LETTER

THE SECRETARY OF THE TREASURY,

In compliance with section 1690, Revised Statutes of the United States, a report of the Superintendent
of the Coast and Geodetic Survey for the yeor ending June 30, 1882,

DECEMBER 20, 1382, —Referred to the Committee on Printing,
JANUARY '18; 1883.—Mr. ANTHONY, from the Committee on Printing, reported back a concurrent resolution, which was
counsidered and agreed to.

TREASURY DEPARTMENT, December 16, 1882,
Sir: Incompliance with section 4690, Revised Statutes of the United States, I have the honor
to transmit herewith, for the informatiou of the Senate, a report addressed to this Department by
d. E. Hilgard, Superintendent of the United States Coast and Geodetic Survey, showing the
progress made in that work during the fiscal year ending June 30, 1882, and accompanied by a
map illustrating the general advance in the operations of the Survey.
Very respectfully,
CHAS. J. FOLGER,
Secretary.
The Honorable Davip DaAvis,

President of the Senate.
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|
|

J

BISHOP, I A., CHIEY ENGINEER OF CALTFOLNTIA STATE
HARBOR COMMISSIONERS.,  Reference to services rendered
by, p.46.

BLACK POINT, OR POINT SAN JOSE, CAL., p. 46.

BLACK ROCK LIGHT-BOUSE, CONX., p.22.

BLACKSPOT STATION, PA., p.30.

BLAYR, H. W., SUBASSISTANT. Services in Section X, p.49;
assistant to assistant in charge of oftice, 66, 61, 62.

BLAKE (steamer). Use of, in Section IV, pp. 36,37,

BLIND ASYLUM, KY. Trianguiation station at, pp. 33, 53

BLTE HILL BAY, ME., p.6l.

PLUE MOUND, NEAR LA WRENCE, XKAXNS., p. 58.

BLUE RIDGE, W.VA. Triangnlation near, p. 34

BOARD OF HARBOR AND LAXD COMMISSIONERS OF
STATE OF MASSACHUSETTS. Assistant H. L. Whiling a
member of, p. 24,

BODEGA BAY, CAL. Progress of hydrography of, pp. 3, 46.

TOGART, J. P., ENGINEER OF COMMISSIONERS OF SHELL
FISHERIES OF CONNECTICUT. Acknowledgment of aid
to connnisaioners by Coast Survey, p. 21.

JOISRUBERT ISLAND, ME, p.17.

BOLIVAR PENINSULA, TEX,, p. 48,

BOLIVAR POINT. TEX,, p. 43.

BOMBAY HOOK ROADS, DELAWARE BAY, p. 28,

BOOTII BAY, ME. Examinstion of danger to navigation al en
trance to, and tidal observations at, p. 18.

BORDA. TUse of differential scale of, pp. 48, 44,

BORDEN, T.P., AID. Services in Sectiop II, p.26; ip Section
XVII, p. 60: in Compuiting Division, Coast and Geodetic Survey
Oftice, p. 62,

BORDING STATION, ILL., p. 56.

BOSTWICK, ¥. V., MIDSHIPMAN, U.3.N. Services in Section
X, p.¢7.

BOUND BROOK, N.J., p. 26

BOURNES ROCK, CAL, p.47.

‘BOUTELLYE, C. 0., ASSISTANT, Reconnaissance and primary

trinngulation across the northern part of the State of New York,
Pp- 25, 26; pight signals in form of student-lamp reflectors sug-
gested by, pp, 53, 56 (see also Appendix No.8 of Report for 1880).
On the construction of observing tripods and scaffolds, by, Ap-
pendix No. 10, pp. 199-268.

BOUTELLE, I.B, EXTRA OBSERVER AND AID. Serviess in
Bection 11, pp. 23, 26; in Section IIL, p.31; in Drawing Divisiou,
Coast and Greodetie Survey Office, p. 63.

BOWSER. PROF.E. A, ACTING ASSISTANT. Geodetic opera-
tions in New Jersey, pp. 26, 27.

BOYD, C. H., ASSISTANT. Topography of Pleasant Bay and
River, Me,, pp. 16, 17; triangulation, topography, and hydrography
of Indian River, B, ¥la , pp. 38, 39.

BRADBURY,JR., B, AID. Bervices in Section 1, p. 18.

BRADFORD, GERSHOM, ASSISTANT. Special hydrography in
interests of Commissioners of Shell Fisheries of Connecticus, pp.
1. 22; hydregraphic resurvey of Chincoteague Shoals, pp. 30, 31;
reference to, p. 63.

BRADFORD, J.S., ASSISTANT. Examination for the Coast Pilot
of changes in sailing lines, and of reported shoal at the eastémn
entrance of Nantucket Sound, p. 18; examination of bueysin chan-
nels of New York Entrauce, p. 23; hydrographic examination of
inland waters hetween Delaware and Chesapeake bays, pp. 27, 32,

BRADLEY, ASTRONOMER. Reforence to, p. 5.

BRAID, ANDREW, ASSISTANT. Geodetic leveling in New
Jersey and Maryland, pp. 26, 83; in Indiana and Missonri, p. 55;
services in Coast and Geodetic Survey Office, p. 62. Transconti-
nental line of geodetic spirit leveling, near paraliel of 397, from
Sandy Hook, N. J., to 8t. Louis, Mo., executed by, Appendix No.
11, pp. 208 & 517-558.

BRANCH STATE NORMAL SCHOOL, LOS ANGELES, CAL.
Relative to establishment of observatory at, p. 4.

BRANFORD BEACON, CONN. Determination of position of, p. 21

BRAUNERSREUTHER, WILLIAM, ENSIGN, U. 8. N. Services
in Section X, p. 47.

BRIDGEPORT, CONN., p. 22,

BRIDGEPORT LIGHT-HOUSE, CONN., p. 22, ’

BRIGHT, W.T. In charge of Drawing Division, Coast and Geo-
detie Sarvey Office, p. 64,

BRITISH COLUMBIA. Maguetic observations on coast of, pp.
51-53. -
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BRONATUGH, W, V., MIDSHTPMAN, U, 8 N. Services in Ree-
tiop X, p. 47,

BROOKE DIFFERENTIAL
to, p- 56.

BROOKS STATION, HOCKING COUNTY, OHIO, p. 4

BROWNSON, W. H., LIECTENANT-COMMAXNDER, T". A. N.
Hydrography off the coast of North Cavolina, pp. 37, 38; off coust
of Sonth Caroling, p. 88; hydeography of Key West Harbor sud
Northwest Channel Bar, p. 40; hydrographie survey of the inuer
and ontoer bars of East Pags, Saint George's Sound, p. 41: hydrog-
raphy in the vicinity of Saint Joseph's Bay and Cape San Blas,
Fla., pp. 41, 42; bydrography of the bar of Pensacola Harbor,
p. 42

BUCHANAN, PROF. A. IL
nessee, D. 54.

MAGNETOGRAVHS.  Refirenve

Triangulation of the State of Ten-

<.

CACHE CREEK (RIO JESUS MARIA), CAL, p.47.

CAHTO STATION, CAL, p. 50

CALCASIED PASS. Reference to,in estimates, p. 9.

CALIFORNIA. Progress of measurement of primary base line in,
P 1, 5,47; field-workin, pp. 3,44, 455 reference to,inestimate, p 9:
relative to site for magnetic observatory in southern partof, p.
44 ; topographic survey of coast of, pp. 45-47; primary triangula-
tion and reconnaissance of north eoast of, p. bt

CALIFORNIA ACADEMY OF SCIENCES. Memorial from, rel-
ative to Dbuilding and equipping vessel fer nse on the coust of
Alaska, p, 12,

CAMBRIDGE, MASS. Pendnlum experiments at, p.2; measure.
ment of the force of gravity at, pp. 19, 32,

CAMPBELL, PROF. J. L., ACTING ASSISTANT.
operations in Indiana, pp. 54, 55.

CANADA. Extension of primary triangulation to, p. 20.

CANCUS BANK, FLA,, p. 42

CAPE CANAVERAL. Deep-sea soundings off, p. 36,

CAPE DISAPPOINTMENT, W.T., p.52

CATE FEAR, N. C. Position of shoal near, determined, p. 3.

CAPE FEAR RIVER. Deepening of water in, owing to the ¢los-
ing of New Inlet, p.38.

CAPE HATTERAS, N. C. Deep-sca soundings near, pp. 36, 57.

CAPE HENRY, VA. Determination of position of new light-
house, p. 31.

CAPE LOOXOUT. Deep-aca soundings off, pp. 36, 37,

CAPE MAY, N. J. Triangulation near, p. 28,

CAPE MAY COURT-HOUSE, p. 27.

CAPE MAY LIGHT-HOUSE, p. 20.

CAPE OF GOOD HOPE. Reduction of star plices ohseived at,
between the years 1749 and 1757, p. b, see Appendix No. 21, pp. 469-
502,

CAPE MURZON, ALASKA, p. 53.

CAPE ROMAIN, 8. C., p.38 .

CAPE SAINT GEORGE, FLA. Hydrography near, p. 41.

CAPE SAN BLAS, FLA. Hydrography near, pp.3, 41; wearing
away of coast near,p. 42,

CAPE SAN MARTIN, CAL.

CAPE SPLIT, ME,, p. 18,

CAPE SPLIT HARBOR, ME,, p. 18.

CAPITOL HILL, WASHINGTON, D. C.
al station on, pp. 2, 61.

CARYBBEAN SEA. Deep-sea soundingsin, p. 37.

CARLISLE, PA., p. 20.

CASTLE MOUNTAIN, CAL, p. 45.

CASTOR. Peak of the Sierra Nevada, p. 45.

CAVITT, N. Y. Janitor of Coast and Geodetic Survey building,
p. 67,

CENTRAL HIGH $CHOOL, PAILADELPHIA, p. 30.

CHAMBER OF COMMERCE OF SAN FRANCISCO. Memorial
of, relative to building and equipping vessel for duty on the coast
of Alaska, pp. 12, 13.

CHAMBERSBURG, PA., p. 26.

CHARLESTON, 8. ¢. Tidal observations af, pp. 3, 38; soundings
off, pp. 36, 37.

CHARLESTOWN, W.VA. Longitude parties established at, p.
83; aatronomical station at, p. 34.

CHARLOTTE HARBOR. Progress of triangulation near, pp. 3, 40.

CHAG?LOTTESVILLE. VA, p.83; detormination of longitude of,
b, Gz ' .

Geaodetic

Reference to, in estimates, p. 9.

Magnetic observations

)

x1

CHARTS COMPLETED OR IN PROGRESS DURING THE 18-
CAL YEAR EXDING JUNE 36,1882, Drawing Divisien report
Appendix No.4. pp. 85-86.

CHERRYTIELD. NARRAGUAGUS RIVER, p.17.

CHERRY ISLAND FLATS, DELAWARE RIVER, p. 17,

CHERRY VALLEY, OTSEGO COUNTY, N. Y., p. 25

CHERRY VILLE. ME,, p, 61.

CHESAPEAKE AND OBIO RAILWAY. Facilities extended by
oflicers of the, to lomgitude parties of the Coast and Geodetic Sur-
ey, po3s.

CHESAPEAKE BAY. Hydrographic resurvey of, pp. 2, 19, 27, re-
ferred to in estimates, p. 9; relative to the development of the oya-
ter in, p. 22: examination of juland waters of the, for the Coast
Pilot, p. 32.

CHESTER, PA, p. 20,

CHESTER, C. M., COMMANDER, U, S, N. Chief of Hvdrographic
Division, Coast and (zeodetic Snrvey Office, pp. 16, 63; reference to
report from, p. 16: Appendix No. 6, pp. 98 and 99.

CHESTERFIELD, N. H.. p. 20.

CHESTNUOT STATION, TE - pohdL

CHILTON, W. . Clerk ts Superintendent Coast and Geodetic
Survey, p. 67.

CHINCOTEAGUE INLET. VA,
tidal ohservations near, p. 30,

CHINCOTEAGUE ISLAND, p. 30,

CHINCOTEAG SHOALS, VA.
2,50; hiydrographic sheet of, p. 83.

CHRISTIANA, DEL., p.20.

CHRISTIANA RIVER, DEL., p. 20.

CINCINYATI, OHI0. Determination of longitude of. pp. 2,53, 54;
determination of longitude of Nashville, Tenn., and Saint Louia,
Mo, by exchange of signals with, p.3: difference of longitude be-
tween Washington and, p. 32,

CINCINNATIOBSERVATORY, p. 58,

CITY HALL, PHILADELPHIA. Position determined of new, p. 2.

CLARKE COUNTY, VA. Reconnaissance in, p. 35,

CLARVOE, G. W. Carpentry work. Coast and Geodetic Survey
Oflien, p. 67. '

CLAYMONT, DEL., p. 20.

CLEAR LAKE, CAL., p. 47.

CLOVER, RICHARDSON, LIEUTENANT, U. 8. N. Assisiant to
Hydrographic Inspector, Const and Geodetic Survey Office, pp. 16,
63,

COAST AXD GEODETIC SURVEY. Remarks on progress apd
condition of, for year ending June, 1582, pp. 1-7; abstracts of prog-
ress of work, pp. 16-60; ofticers and oflice work of, pp. 60-67; esti-
mates for field and oltice work of, pp.7-11: general estimate for
repairs and maintenance of vessels, p. 11; statistics of field apd
office work of the. for the cighteen months ending June 30, 1882,
Appendix No. 2, vp, 77, 78: archives of the, p. 65,

COAST AND GEODETIC SURVEY OFFICE. Progress of work
in the, pp. 4-7: ofticers and employés, pp. 66-67: estimates for pay
of, p. 10 information furnished from the, in reply to special calls
during the year en Hing June, 1882, Appendix No. 3, pp. 79-84.

COAST HYDROGRAPHY BETWEEN BODEGA BAY AND
POINT ARENA, CAL. pp. 46,47.

COAST OF ALASKA, pp. 51-53, 64, of California, p.44; of North
Carolina, pp. 86-38.

COAST PILOT. Preparation of, referred to in estimates, p. 8;
copies of, distributed, pp. 4, 67; copies sold, p. 66; special examina-
tivn of dangers to navigation for the, pp. 2. 19, 27, referred to in
estimates, p.9; examination of buoyvs in channel entrance of New
York for the, p.23; publication of the, pp. 27, 32; hydrographic
examination for the, p.32; work of Assistant Davidsou on the, for
Pacific coast, p. 50; of Alaska, p. 53 ; ilinstrations for the, p. 64,

COAST RANGE MOUNTAINS, CAL., pp-47,50.

COAST TOPOGRATHY. Progressof, pp.2 8: reference to, in eati-
mates, pp. 8, 9.

COFFIN, G.W,, CAPTAIN T, & N.
Survey party by, pp. 45, 46.

COLBY, H.G.0, LIEUTENANT, U. 8. N. Hydrographic survey
of Dyer's Bay and of Gouldsborough Bay, soundings in Skilling’s
River, Me., pp. 17, 18; examination of dangers to navigation in the
vicinity of the harbors of Gloucester and Salem, Mass,, p. 18 at
the entrances to Kennebee River and Booth Bay, Me., and in
Muscle Ridge Channel and Rockland Harbor, p. 18,

COLE CAMP, BENTON COUNTY MO, p.58

Buoy placed at entrauce and

-y

Hydrographic resurvey of, pp.

Courtesies extended Coast
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COLLINS BEACH STATION, p. 29,

COLONNA, B. A., ASSISTANT. Triangulation in the vieinity of
Norfolk Harbor, Hampton Roads. and Elizabeth River, p. 31;
services renderved in measurement of Yelo base line, p. 40: verifi-
cation of the Loundary of Wyoming Territory, Secretary to the
Commission, p. 60.

COHLORADO. Primary triangulation i, pp. 3, 30,

COLUMBIA CITY, OREG., p. 51

COLUMBIA RIVER, OREG. Triangulation and topograhy of, pp.
3,51, 52; refevence to,in estimates, p. 9.

COMMISION ON BOUNDARY OF WYOMING TERRITORY,
p. GO,

COMMISSIONERS OF DISTRICT OF COLUMBIA. Continna-
tion of topographic survey of the fMairict for, pp. 33, #.

COMMISSIONERS OF SHTELL FISHERIES OF CONNECTI
CUT. Special axamination in interests of the, pp. 2, 21.22.

COMPARISON OF THE SURVEY OF TIIEDELAWARERIVER
IN 1819 WITH MORE RECENT SCRVEYS. By H. L. MARIN.
DIN, ASSISTANT. Appendix No. 15, pp. 427-482,

COMPENSATION BASE APPARATUS. Refcrence to, p. 03;
description and constrietion of, ineluding the determination of
the length of the correspomding five-meter standard bars. By C
A. Schott, Assistant. Appendix No. 7, pp. 107-138.

COMPUTING DIVISION OF COAST AND GEODETIC SUR.
VEY OFFICE. Reference to, in estimates, p.10; officers assigned
to duty in, p. 62; in charge of Assistant Schott, p. 63; annual re.
vort of, Appendix No. 6, pp. 95-07.

CONEY 1SLAND. Resurvey near, u. 23.

CONTERENCE ON GRAVITY DETERMINATIONS,
ings of a, Appendix No. 22, pp, 508-516.

CONNECTICUT. Examination of buoys and location of ovster
beds on coast of, pp. 2, 21, 22,

CONNECTICUT RIVER, p. 22.

CONSTRUCTION OF OBSERVING TRIPODS AND SCAR-
FOLDS. By C.0.BOUTELLE, ASSISTANT. Appendix No, 1r
pp- 198-208.

CONTRA COSTA COUNTY, CAL. Triangulation on shoves of.
p. 46.

COPAY VALLEY, CAL., p.47.

COLDOBA, SOUTH AMERICA. Astropomical observations st
by Dr. B, A. Gould, reference to, p. 5.

CORNWELL, C. C,, LIEUTENANT, U. 8. N.
IIL, p.32; in Section 1V, p. 37.

CORWIN (revenue-cutter). Reference 1o, p. 13,

COURTENAY, E. H. In charge of Computing Division of Coast
and Geodetic Sarvey Oftice during temnporary ahsence of Assist.-
ant Schott, p. 63.

COX STATION, KX, p.53.

CRAB ORCHARD RANGE, TENN,, .54,

CRAIG, DR. THOMAS, Investigations of fuid motion by, p. 7.

CRANEY ISLAND. Topography near, p. 51

CREED STATION, VA. p. 34.

CRESCENT CITY, CAL. Heconnaissance near, Pp. 3, 50

CROW'S NEST, HUDSON RIVER, N.Y., pp. 3, 94.

CULVER'S GAP, SUSSEX COUNTY. N. J., p. 2%

CUMBERLAND MOUNTAINS, TENN., p. 54

CUMHBERLAND VALLEY RAILROAD, p. 26.

CURRENT OBSERVATIONS. Remarks on, p. L.

CURRITUCK LIGHT-HOUSE, X. €. Soundings and temphrature
observations off, pp. 3, 36.

CUTTS, R. D., ASSISTANT. Primary trizngulation for the eon-
nection of Lake Champlain with the survey of the voast, pp 7o,
21, 24, 25; assigued to charge of office, p. 21; in charge of offiee mul
topography, Coast and Geodetic Survey, p. 60.

Proceed-

Services in Section

».

DAXOTA TERRITORY, p. 60.
DALLAS BANK, WASH. TER., p. 52
DAMISCOVE ISLAND. BOOTH BAY, ME., p. IR
DAMISCOVE ROCK, MK, p.18.
DANGERS TO NAVIGATION,
37, 38-42, 53.
DANIELS, DAVID, ENSIGN, U. 8. N. Services in Section 1, p.19.
"DANNEMORA MOUNTAIN, CLINTON COUNTY, X.Y. Sta
tion, pp. 20, 25,
DARTMOUTH, N. H, p. 25.

Examinations of, pp. 18, 18, 22, 30,
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DAVIDSON, GEORGE, ASSISTANT. Measurement of primary
base-Iine in Yolo County, Cal., pp. 5,47-50; for report, see Appen-
dix No. & pp.120-140; present. at conference on pendulum work,
Pp. 32, 83, tidal observations under direction of, at Saucelito, Cal,,
p. 45; topography between Balenas and Table Mountain, p. 45;
base apparatus referred to, for criticism, p. 48 appointed in charge
of a party to observe Trausit of Venus, 1882, p. 50; ohservations
by, of the total solar eclipse of January 11, 1850, at Santa Lucia,
Catl., Appendix No. 20, pp. 463-46%,

DAVIES, PROF. J. BE. Geodetic operations in Wisconsin, p. 56.

DAVISVILLE, CAL., p.47.

DEAN, G, W., ASSISTANT. Telegraphic longitudes of Charles.
town, W, Va., and Washington, 1) C.. p. 33: of Nashville, Tenu.,
pr &3 of Cincinnati-Nashville-Saint Louis, p. 4 ; of Saint Louis,
Me., p. 57.

DEATHS. . P.Patterson, Superintendent United States Coast
and Geodotie Survey, pp. 14, 15; for memorial of, see Appendix
No. 24, pp. 559-563. Thomas MeDonnell, Chart Room of Coast and
Gendetic Survey Ottice, p. 15, Dr Gottlich Rumpf, Computing
Division, Coast and Geodletic Survey Office, p. 63,

DECATUR, ALA. Magnetic ohservations at, p. 42,

DECLINATION, MAGNETIC, Observations tor, pp. 2-4, 8,35, 42,
52,34; reference to, in estimutes, p. 9. Secular varialion of the,
in the Unifed States and af some foreign stations, by C. A. Schott,
Assistant, Appendix No.12, pp.211-276. Distribution of the, in
the Tnited States at the apoch 1883, 0., by C. A. Schott, Assistant,
Appendix No. 13, pp. 277-328.

DEEP-SEA S0UNDINGS. Reference to, pp. 1,6; and tempera.
tures, pp. 36, 38. TRecent, off the Atlantic Coast of the United
States, Appeudix No, 19, pp. 459-461.

DEEP-SEA THERMOMETER. Siemens clectrical, pp. 8, 36;
Miller-Caselia, comparing favorably with Siemens, p.36. Report

.on the Sicmens electrical, by Commander J. R. Bartlett, U. 8. N.,
acecompanied by a description of the apparatus by Werner Luess,
Appendix No. 18, pp. 451457,

DEEP-WATER POINT, DEL., p. 27,

DELAWARE. Progress of work on coast of, p. 2.

DELAWARE BAY. Examinatiou of changes in, and resurvey of,
P2, 19,27, 28; reference to, in estimates, p.8; triangulation of,
p. 28; examination of inland waters between Chesapeake Bay and.
P a2

LELAWARE ENTRANCE, pp. 4, 82

DELAWARE RIVER. Hydrographie resurvey of, pp.2, 27-20.
Comparison of surveys made in 1819 and recently, p. 28, see Teport
by H. L. Marindin, Assistant. Appendix No. 15, pp. 427-432. Tr.-
apgulation of the, p. 28, ’

DENNIS, W. H., ASSISTANT. Topography of Harrington River-
Fiat Bay, Back Bay, and adjacent islands, Me., p.17. On duty in
the oftice, p. 61.

DENNIS STATION, HUDSON RIVER. Not found, p. 24.

DEPARTMENTS OF GOVERNMENT. Charts supplied to, pp.
4, 66.

DESCRIPTION AND CONSTRUCTION OF A NEW COMPEN.
SATION PRIMARY BASE APPARATUS, INCLUDING THE
DETERMINATION OF THE LENGTH OF THE CORRE.
SPONDING FIVE-METRE STANDARD BARS. By C. A.
SCIHOTT, ASSISTANT. Avppendix 7, pp. 107-138,

DETERMINATIONS OF GRAVITY. By penduinm experiments,
Pp-2,4,19,32. Proceedings of & conference on, Appendix No. 22,
Pp. 303-516.

DETERMINATION OF LONGITUDE. Of Nashville, Tenn.,. p.
53; of Cincinnati-Nashville-8t. Louis, p. 54; of St. Louis, p. 57.

DETERMINATION OF THE PISITION OF LIGHT-SHIPS AT
THE ENTRANCE TO NEW YORK BAY, p.23.

DEVOL, PROF. R. S, ACTING ASSISTANT. Geodstic opera-
tions in Ohio, p. 4.

DEXTER, MR.G.T., OF BOSTON. Reference to, p. 18.

DEYO STATION, HUDSON RIVER, p. 24.

DICKINS, E.F., SUBASSISTANT. Services in Section X, PD. 45,
46, 49, 50.

DISBURSING AGENT, COAST AND GEODETIC SURVEY
OFFICE. Reference to, in estimates, p. 10; resignation of Dr. J.
W. Porter and appointment of Mr. W. B, Morgas, p. 67.

DISCUSSION OF THE TIDES OF THE PACIFIC COAST OF
THE UNITED STATES, By WILLIAM FERREL. Apprmlix
Ne. 17, pp. 437-450. :
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DISTRIBUTION OF THE MAGNETIC DECLINATION 1IN
THE UNITED STATES AT THE EPOCH 18850, By C.A.
SCHOTT. Appendix No. 13, pp. 277-328.

DISTRIBUTION OF SURVEYING PARTIES ON THE AT-
LANTIC, GULY OF MEXICO, AND PACIFIC COASTS, AND
THE INTERIOR OF THE UNITED STATES DURING THE
FISCAL YEAR 1881-'82. Appendix No. 1, pp. 71-76.

DISTRICT OF COLUMBIA. Special topographic survey of. pp. 1,
2,33; survey in, for site of new Naval Qbservatory, pp. 2, 34.

DIVISION OF INSTRUMENTS AND REPAIRS. Reference tor
in estimates, p.10; officers of, pp. 65, 66; report from, Appendix
No. 6, pp. 105 and 106,

DIVISION OF TIDES. Referemce to, in estimates, p.16; Mr. K.
S. Avery in charge of, pp. 64, 65; report from, Appendix No. 6,
Pp. 104 and 105,

DIVISION OF TOPOGRAPHY, p. 64; report from, Appendix No.
6, pp. 103 and 104.

DODGE, 0. G., ENSIGN, U.S.N. Services in Scction I, p. 14

DOG BAR, GLOUCESTER HARBOR, MASS., p.18.

DOG ISLAND BAR, EAST PASS, FLA. Extension of, noted,
p. 41

DONALDSONVILLE, LA, p.6.

DONN, F.C., HYDROGRAPHIC DIVISION, COAST AND GEO-
DETIC SURVEY OFFICE, pp. 63, 64.

DONN, J. W,, ASSISTANT. Continuation of topagraphic survey
of Distriet of Columbia. pp. 83, 34; survey for site of new Naval
Observatory, p. 34

DRAWING DIVISION, COAST AXND GEODETIC SURVEY
OFFICE. Reference to, in estimates, p. 10; remarks on work of,
p. 61; Mr. W. T, Bright io charge of p. 684, Charts completed or
in progress during the fiscal year ending June 30, 1882, Appen-
dix No. 4, pp.85,86. Oftice report for the year, Appendix No. 6,
Ppp- 100 and 101,

DRY SLOUGH, CAL., p.47.

DUNDERBERG. Peak of the Highlands of the Hudson. p. 22

DUVALL, R.E,, FOREMAN OF SURVEYING PARTY UNDER
ASSISTANT PERKINS, p. 43.

DYER'S BAY, ME. Hydrographic survey of, pp. 2,17, 1&.

E.

EAGRE (schooner). TUss of, in Section I, p. 18

EARNEST (schooner). TUse of, in Section XI, p. 52.

EARTH. Figure of the, p. 4.

EAST BASE, COLO. Azimuth observations, p. 59,

EAST CHANNEL, NEW YORK BAY, p.23.

EAST COAST OF FLORIDA. Progress of work on, p.3; hydrog-
raphy of, n. 39,

EASTERN BANK. New channel opened between Santa Losa
Island and, p. 42.

EASTON, PA., p.26.

EAST PASS, 8T. GEORGE'S SOUND,FLA. Hydrographic sur- -

vey near, pp. 3, 41.

EASTPORT, ME., p. 2.

ECLIPSE HARBOR, LABRADOR COAST, p. 6.

ECLIPSE—THE TOTAL SULAR, OF JANUARY 11, 1880, AS
OBSERVED AT SANTA LUCIA, CAL. Report of observa-
tions by George Davidson, Assistant, Appendix No. 20, pp. 463
486,

EDGEMOOR, DEL., p. 29.

' EGGS.” Triangulation station, East Florida, p. 38.

EICHHOLTZ, HUGO. In charge of Chart Room, Coast and Geo-
detic Survey Office, p. 67.

EIMBECK, WILLIAM, ASSISTANT. Magnetie ohservations at
station on Capitol Hill, Washington, D. C., p. 32; primary triangu-
lation in Nevada, pp. 58, 59, 61.
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LIGHT-HOUSE BOARD. Reference to change of position of lizht-
vessel off Pollock Rip, Nantucket Sound, p.19; work done in the
office for, p.32; arrangement made for correction of Aids to Navi.
gation between tho Hydrographic Inspector and the, p. 64,

LITTLE BAHAMA BANK, Deep-sca soundings near, p. 38,

LITTLE SARASOTA INLET, FLA,, p.40.

LLOYD STATION, HUDSON RIVER, N. Y, p. %4

LOCUST GROVE, GRAVESEND BAY, N.J. Tidal observations
at, p. 25,

LONG BRANCH, X.J. Geodesic leveling near, p. 26,

LONGFELLOW, A. W., ASSISTANT. Topography of the Narra-
guagus River, p.17.

LONG ISLAND. Map of, in progress, p. 61

LONG ISLAND SOUND. Examination of dangerous reok at en-
{rance to, pp. 2, ¥2; resurvey of, referred to in estimates, p. 8:
relative to oyster beds in, p. 22; relative to ‘' therace” at entrance
to, p. 87; map of, in progress, p. 63.

LONGITUDE DETERMINATIONS, pp. 2,3, 43, 53, 54, 57.

1,08 ANGELES, Cal. Examination for site for permanent mag-
netic station near, pp. 3, 44, *

87, 99, 41, 42,

ALPTABETICAL INDEX.

LOSPE STATION. Coast of California, pp. 44, 43.

LOUDON COUNTY, VA. Map of, partly completed, p, 35,
LOUISTANA. Survey of coast of, referred to in estimates, p. 9.
LOUISVILLE XY., p. 53,

i

MACHIAS BAY. Sarvey of, referred to in estimates, p. 8.

MADISON, CAL., p.47.

MADISON, WIS. Magnetic observations at. p. 1 geodetie apera
tions near, p. 56.

MAD RIVER, CAL., p.50.

MAGNETIC CHART OF THE UNITED STATES. Reference
to, p. 52,

MAGNETIC DECLINATION. At stations in Wesl Virgiuia, p.
2. in Alabama, pp. 3, 42: in Idahe, pp. 59, 60 ; Secular Variation of
the, in the United States and at some foreign statious, by C. A.
Sehott, Assistant, Appendix No. 12, pp. 211-276; Distribatipn of
the, in the United States at the epocl 1835, 0, by C. A. Schett, As-
vistant, Appendix No. 13, pp. 277-328.

MAGNETIC OBSERVATIONS. In Alabama, pp. 3, 42; at Madi-
son, Wis., p.3; at eharge of **Bache Fund,” p. 5, and appendix 14,
PP, 320-426; at Washington Observatory, p.32; at Marion, Va, p.
35; in Oregon, Washington Territory, and Tdaho, p. 52, at Alaska
and British Columbia, pp. 52, 53: in Kentucky and Tennvessee, p.
54; close of the, at University of Wisconsin, p. 56; in Nevada, p.
58; in Idalw, pp. 59, 60.

MAGNETISM. Terrestrial, pp. 5. 6.

MAGNOLIA STATION, WIS., p. 56,

MAINE. Survey of coast of, referred to in estbmates, p. 8; hydro-
eraphie examination on coast of, p. 18,

MAINE. Gulfof tidal observations in, p. 19.

MANATEE CREEXK, FLA ., pp. 89, 41.

MANSFIELD, 8. M., COLONEL, ENGINEER CORPS,
p- 43,

MANSFIELD, H. B.,, LIEUTENANT, U. 8. N. Hydrographic
resurvey of Delaware Bay aud River, pp. 27, 28,

MAREAN, MR. M., CHIEF OPERATOR AND ELECTRUICIAN
OF WESTERN UNION TELEGRAPH COMPANY IN WASI-
INGTON, p.58.

MARE ISLAND NAVY.-YARD, CALIFORNIA, p.47.

MARINDIN, H. L., ASSISTANT. Hydrographic resurvey of
Delaware Bay and River, p.28; Comparison of the survey of the
Delaware River in 1819 with more recent surveys, by, Appendix
No. 15, pp. 427482,

MARION, VA. Magnetic observations at, p.35. .

MARER, It. A, ATD. Services in Section XVI, p. 54; acd in office
of Coast and Geodetic Survey, p. 62,

MARTINSBURG, W.VA., p.i5.

MARTIN'S ISLAND, COLUMBIA RIVER, p.51.

MARYLAND. Work within and on the coast of, p. 2; geodstic
loveling in, p. 5. -

MARYLAND HEIGHTS, MARYLAND, p. 26.

MASSACIIUSETTS. Changes off coast of, p. 2; Assistant H. L.
Whiting one of the hoard of harbor and land commissioners of|
p. 24.

MAYS, H. T.,, ENSIGN, U, S, N. Services in Section I, p, 19; in
Section X1, p. 52,

“MAY” STATION, FLA. p.38

McARTHUR (steamer). Use of, in Section X, pp. 46, 47.

McARTHUR, JOHN, JR. Architect of new city hall, Philadel-
phia, p. 30.

McCLAIN, €. 85, ENSIGN, U. 8. N. Services in Section VI, p. 40,

McCORKLE, 8. 0., ASSISTANT. Triangulation of Delaware Bay
and River, pp. 28, 28; special triangulation to ascertain position of
new city hall at Philadelphia, pp. 28, 80,

McDONNELL, THOMAS. Obituary notice of, p. 15; veference to
services and death of, p. 67. :

McGILL COLLEGE, CANADA, p. 20. .

McGRATH, J, E., AID. Services in Section IX, p.44; in Section
XV, p. 59; in Computing Division, Coast and Geodetic Survey
Oflice, p. 62.

MCNICOL, MR. Student of Dartmouth, N. H., Scientific School,
Services of, p. 25.

MEASUREMENT OF THE FORCE OF GRAVITY, p.19.

MEASUREMENT OF PRIMARY, BASE LINK IN YOLO
COUNTY, CAL,, pp. 1,5,47; report of the, by Goorge Davidson,
Aggistant, Appendix No. 8, pp. 139-149.

CBVA
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MELBOURNE, AUSTRALIA,
at, p. 5.

MEMORY ROCK, LITTLE BAHAMA BANKS. Deep-sea sonnd-
ings mear, p. 38.

MENDOCINO CITY, CAL. Reconnajssance near, p.3.

MENTZ, G. W., MASTER T. 8. N. Services in, Section IV, p. 37.

MERCED LAKE, CAL, p. 46

MERIDIAXN HILL, WASHINGTON, D. C., p. 33

MERRIMAN, PROF. MANSFIELD. Geodetic operations in
Pennsylvania, p. 30.

METEOROLOGICAL RESEARCHES. Reference to, p. 61

METROPOLITAN BRANCH OF THE BALTIMORE AND OHIO
RAILROAD. Topographical work along line of, p. 33,

MEXICO, GULF OF. Soundings in, pp. 37,41; distribution of snr-
veying parties on the Atlantic and Pacific eoasts and the interior
of the United States during the fiscal year 1881-'82, Appendixz No.
1, pp. 71-76.

MIDDLE GROUND, PENSACOLA HARBOR, FLA p.42.

MILFORD, CONN,, p.21.

MILLBRIDGE, ME., pp. 17, 61.

MILLER-CASELLA DEEP-SEA THERMOMETERS, p. 36.

MISCELLANEOUS DIVISION, COAST AND GEODETIC SUR-
VEY OFFICE, p. 66.

MISCELLANEOUS SCIENTIFIC WORK.
of, pp. 4-7.

MISSISSIPPYI RIVER. Geodesic lsveling near, pp. 1, 56; study of
the effect of river-bends in the lower partof, p. 6. (See also Appen-
dix No. 16, pp. 433-436, by Assistant Henry Mitchell.)

MISSISSIPPI RIVER COMMISSION, pp. 6, 55.

MISSOURI. Reconnaissance and triangulation in, pp. 3, 58

MITCHELL, HENRY, ASSISTANT. Refercnce to resurvey of
Delaware Bay and River by, p. 28; study of the effect of river-
bends in the lower Mississippi by, p.6. (See also Appendix No,
16, pp- 433-436.)

MITCHELL, IND. Geodesic leveling near, pp. 3, 85, 55.

MOBILE, ALA. Primary triangnlation pear, referred to in esti-
mates, p- 9.

MONAHON, H.T., LIEUTENAXT, U. 8. N. Services in, Section
I, p.10.

MONOMOY. Esxamination of channels between Nantucket and,
referred to in estimates, p. K.

MONOMOY PASSAGE. Changes in the shoals in, noted, p. 19.

MONTANA STATION, N.J., p.27.

MONTEREY, CAL. Reconnaissance near, pp. 3, 44, 45,

MONTGOMERY COUNTY, MD. Map of, p. 35,

MONTICELLQ. Station on Berryessa Mountains, p. 47

MONTREAL, CANADA, pp. 20, 21

MOOQORE, FRANEK, ENGRAVING DIVISION, COAST AND
GEODETIC SURVEY OFFICE, p.64.

MOOS-A-BEC REACH, ME, Reference to, in estimates, p. 8; plane.
table sheet of west entrance to, p. 16.

MORGAN, W. B., DISBURSING AGENT, COAST AND GEO-
DETIC SURVEY, p. 67.

MORO ROCK, CAL. Reference to, in estimates, p. 9; plane-table
sheet of topography uear, p. 45.

MORBELL, HENRY, MASTER, U. B. N.
1V, p.37.

MORRISON, G. A. Clerical services in preparation of North At.
lantic Coast Pilot, p. 32.

MORSE, FREMONT, AID. Services in Section X, p. 46.

MOSMAN, A. T, ASSISTANT. Continuation of triangulation of
Delaware Bay and River, p. 29; triangulation in West Virginia, p.
84 ; services in Const and Geodetic Survey Office, p. 61.

MOUNTAIN TOP, KY. Heliotrope station, p. 53.

MOUNT CALLAHAN. One of the peaks of the Sierra Nevada
range, 10,200 feot high, p. 58; computation of latitude of, p. 62.

MOUNT ELIZABETH, near Indian River, Fla., p. 40.

MOUNT JOHNSTON, or Saint Gregolre, in the Province of Quebec,
p. 20.

MOUNT KI.WETT, CAL,, p.51.

MOUNT LOOKOQUT, CINCINNATI, OHIO, p: 33.

MOUNT MANSFIELD, N.H., p. 20,

MOUNT NEBO, ATHENS COUNTY, OHIO, p.54.

MOQUNT OLIVE, N. J., p. 2.

MOUNT PLEASANT, WIS. Geodetic operations near, p. 56,

MOUNT ROYAL, CANADA, P. 20,

MOUNT SPECULATOR, N.Y.,p. 25,

Sv Ex‘ 77——-111
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Concise enumeration

Services in Section

Xvil

MOUNT WASHINGTON, N. H. Station on, pp. 2,18

MTUD RIVER, W.VA, p. 34

MUSCLE RIDGE CHANNEL, ME. Examination of dangers to
navigation in, p. 18,

N.

NAIN, LABRADOR. Magnetic station at, p. 8.

NANSEMOXD RIVER, VA, Determination of position of new
light-house at, p. 31.

NANTUCKET. Examination of channel between Monomoy and,
referred to in estimates, p. 8.

NANTUCKET SOUND. Examination for Coast Pilot of reported
shoal at east entrance to, p. 19.

NARRAGUAGUS BAY AND RIVER. Topography of the shores
of, pp. 2, 17. :

NARROWS. Resurvey of New York Bay near the, p. 23.

“NARROWS” STATION, INDIAN RIVER, FLA,, p. 39.

NASHVILLE, TEXN. Determination of longitade of, pp. 3, 53,
54, b7,

NATIONAL ACADEMY OF SCIENCES. Reference to astiro-
nomical observations at charge of the * Bache Fund " of the, p.5;
magnetic observations at charge of the *‘ Bache Fund" of the, pp.
5,6. For Records and Results of Magnetic Observations made at
the charge of the *‘Bache Fund’ of the, by J. E. Hilgard, Superin-
tendent, Coast and Geodetic Survey, see Appendix No. 14, pp.
329-426.

NAVAL OBSERVATORY. Completion of survey for site of new;
P 25 longitude observations at, p. 83,

NEE-AH BAY, W. T. Magnetic observations at, p. 52.

NEVADA. Continuation of triangnlation in, pp. 3, 58; completion
of field work, &c., in, pp. 61, 62.

NEVADA CENTRAL RAILROAD. Triangulation near, p. 58.

NEW ALBANY, IND., p.53.

NEWBURG. N. Y., p. 24,

NEW CASTLE, DEL., pp. 28, 29.

NEWCOMB, PROF. SIMON, SUPERINTENDENT OF THE
NATUTICAL ALMANAC, p.33.

NEW ENGLAND STATES. Progress of workin, p.2.

XEWFOUNDLAND. Magnetic observations on_coast of pp. 5, 6;
comparison of fisheries on Banks of, with those on coast of Alaska,
p-13.

NEW HAMPSHIRE Progress of triangulation in, p. 2: geodstic
operations in, p. 19,

NEW HAVEN, CONN. Special hydrography near, p. 21, 22.

NEW HAVEN HARBOR. Themarking of lots in, used for oyster
beds, p. 21.

NEW INLET, CAPE FEAR RIVER, N. C,, p.38.

NEW JERSEY. Progress of triangulation in, p.2; geodesic level-
ing in, pp. b, 26, 27; examination of coast of, and resurveys, p.29;
reference 10, in estimates, p.9; topography and triangulation in,
p. 27.

NEW JERSEY SOUTHERN RAILROAD COMPANY. Tide
gauge at wharf of, p. 23; geodetic leveling near, p. 26.

NEW JERSEY CENTRAL RAILROAD. Geodesic leveling near
Toute of, p. 26. .

NEW ORLEANS, LA. Study of bend-effects in river below, p. 6.
See alao Appendix No. 16, pp. 433-436.

NEWPORT NEWS, JAMES BRIVER, VA, p.31,

NEW REDUCTIOXN, BY C. R. POWALKY, OF THE PLACES
QF 150 STARS OBSERVED BY LA CAILLE AT THE CAPE
OF GOOD HOPE AND AT PARIS BETWEEN 1749 AND
1757, Appendix No. 21, pp. 468-502.

NEW YORK (State). Progress of work on coasts of, and within,
pp- 2,20, 24, 25; reconnaissance and primary {riangulation across
northern part of, p. 25; comwparison of heights of stations in, p. 62.

NEW YORK BAY. Resurvey of lower part of, pp. 2, 22, 23; of
channels of entrance to, pp. 19,22, 23; examination of buoys in
entrance to, p. 23; positions of lights and buoys in, p. 23,

NEW YORK HARBOR. Determination of positions of new light-
ships and buoys in, p. 62; hydrégraphic sheet of entrance to, p. 63.

NICHOLS, H.'E., LIEUTENAXT COMMANDER, U.S8.N. Mag-
netic observations at siatione between San Francisco, Cal., and
Bitka, Alaska, p. 51; maguetic oruise of the Hassler in command
of, p. 52; magnetic observations and hydrographic reconnaissance,
PP 52,53, 4

NICKELS, J. A, H., LIEUTENANT, U.8.N. Services in Section
II, p. 23.
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NORFOLEK, VA, Continnation of survey in vicinity of, pp. 2, 23,
27,81,

NORFOLK HARBOR. Triangulation in vicinity of, pp. 2, 31; hy-
drographic resurvey of, p. 31; map of, p. 32.

SORTH AMERICA. Investigation of distribution of terrestrial
magnetism in, pp. 5, 6; magnetic map of. referred to in estimates,
p.8.

NORTH ATLANTIC COAST PILOT. Preparation of index of
fortheoming edition of, p. 32.

NORTH CAROUINA. Deep-sea and temperature soundings oft’
coast of, pp. 36, 37.

NORTH HAVEN ISLAND, PENOBSCOT BAY,
servations at, p. 19.

NORTHWEST BASE. Yolo basc-line, pp. 47,49,

NORTHWEST CHANNEL BAR, FLA,, p.40.

NORTHWEST LEDGE, ME. Examination for, not found, p. 18.

NORWEGIAX BARQUE. Relief rendcred by Licutenant-Com-
mander Brownson, U. 8. N., p.41.

NOSTRAND, W. H., MASTER, U.
p-19.

NOTICES 10 MARINERS. Free circulation of, p. 66,

NOVA SCOTIA. Maguetic observations at, en rowte for Labrader
and Newfoundland, pp, 5, 6.

ME. Tidal ob-

8. XN. Services in Section I

0.

OAK HILL CEMETERY, 1) .

OAKLAND, WIS, p. 56,

OAKLAND CREEK, CAL., p. 46,

OBITUARIES. Cailile P. Pattersou, Superintendent of the Coast
and Geodetic Survey from 1874 to 1881, pp. 14,15; tribute to his
memeory, Appendix No. 24, pp. 550-563. Thomas McDonnell, pp.
15, §7. Dr. Gottlieb Rumpt, p. 63. See also report of Mr. Schott,
of Computing Division, Appendix No. 6, p. 95.

OBSERVATIONS FOR LATITUDE AND LONGITUDE. Ref
erence to, in estimates, p. 9. See also pp. 33, 53, b4, 57,

OBSERVATORY AT LOS ANGELES, CAL., p. 44.

OBSERVA’LO}»Y AT UNIVERSITY OF WISCONSIN. Mag-
"hetic observations at, closed for want of funds, p. 56.

OBSERVATORY, CAPITOL HILL, WASHINGTON, D. C.
netic observations at, p. 61.

OBSERVATORY (NAVAL). Cewpletion of survey for site of new
pp. 2, 34; longitude obscrvations at, p. 33.

OCEAN CURRENTS. Reference to examination of, pp. 1, 6, 36, 27
reference to, in eatimates, p. 8.

OCEANX SIDE HOUSE, SAN FRANCISCO, CAL.,

OCEAN VIEW, VA, p 3L

OFFICE WORK OF THE UNITED STATES COAST AND
GEODETIC STRVEY ¥OR THE EIGHTEEN MONTHS END-
ING JUNE 30,1882, Statistics of field and, Appendix No. 2, pp.
77,78,

OFFICE WORK. Short enumeration of, p. 4; reference to, in esti-
mates, pp. 8, 10 for exawination of the Pacific coast, . 9.

OFFICE EXPENSES. Estimates for, p. 10,

OFFICE REPORTS FOR THE ¥FISCAL YEAR ENDING JUNE,
1882, Appendix No. 6, pp. 85-106.

OGDEN, H. G., ASSISTANT, In charge of Engraving Division,
Coast and Geodetic Survey Office, p. 64,

OHIO. Longitude observations in, pp. 2, 3
PP 5, 54; triangulation through, p, 35.

OHIO RIVER. Reconnaissance and primary hmngulnnon towards
the, pp. 2, 34, 33, 53.

OHIO AND MISSISSIPPI RAILROAD.
p. 56.

“OIL POND,” SABINE PASS, TEX,, p. 43

OLYMPIC MOUNTAINS, NEAR PUGET SOUND, WASH.
TER., p. 52.

ON THE CONSTRUCTION OF OBSERVING TRIPODS AND
SCAFFOLDS, By C. 0. BOUTELLE, ASSISTANT, Appendix
No. 10, pp. 199-208.

ON THE SECULAR VARIATION OF THE MAGNETIC DEC.
LINATION IN THE UNITED STATES AND AT SOME FOR.
EIGN STATIONS. Fifth edition. Appendix No. 12, pp. 211-276.

ON THE SIEMENS ELECTRICAL DEEP-SEA THERMOME-
TER, BY COMMANDER J. R. BARTLETT, U. 8. N., ASSIST-
ANT. Accompanied by a description of the apparatus by Werner
Suesa, Appendix No. 18, pp. 451-457.

Topographical work near, p. 34.

May

p. 46.

; geodetic leveling in,

Geodetic leveling near,

{
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ORCHARD, J. M. ENSIGN, U. 8. N. Section ITI, p.32; in sec-
tion VI, p. 40.

OREGON. Progress of field work in, p. 3; reference to, in estimates,
p. 9; magnetic observations in, pp. 3, 50, 52; estimates for contin-
uation of survey of coast of, p. 9.

0SAGE ORANGE HEDGES NOTED IN RECONNAISSANCE
IX MISSOURI, p. 5.
OSTERHAUS, HUGO, LIEUTENANT, U. 8. N. Services in

Section II, p. 28.

OTSEGO STATIOXN, N. Y., p.25.

OVER, FRANK, ELECTROTYPING AND PHOTOGRAPHING
DIVISION, COAST AND GEODETIC SURVEY OFFICE, p. 65.

OVERLAND. COLO., p.58.

OYSTER BEDS. Coast of Connecticut, pp. 21, 22, Comparison
between those of Chesapeake Bay and those off coast of, p. 22.

».

PACIFIC COAST. Triangulation between the Atlantic-and, pp.
1,47, 48 ; progress of work on the, p. 3; tidesof the, p.7; reference
to, in estimates, pp. 7,9; magnetic observdtions on, reference to,
in estimates, p. 9; reference in estimates to gravity observations,
p.9; commercial needs of, demanding the proposed vessel for use
on coast of Alaska, pp. 12,13 ; reference to tidal station at Samce.
lito, Cal., on, p. 45 ; tide tables of 1863 for, computed and published,
p. 65.

PACIFIC COASTS AND THE INTERIOR OF THE UNITED
STATES DURING THE FISCAL YEAR 1881-’82. Distribu-
tion of surveying parties on the Atlantic, Gulf of Mexice, and,
Appendix No. 1, pp. 71-76.

PACIFIC OCEAN. Investigation of tides of p.7; lines of level-
ing between the Atlantic Ocean and, referred to in estimates, p. 9.

PALINURTS (schooner). Use of, in Section IT, pp.21,22; in Sec-
tiom IIT, p. 30.

PARKINSON STATION, NEAR
COTNTY, ILL., p.55.

PARSONS, J. W, Hydrographic examination for Coast Pilot, p. 52.

PARSONS, ¥. H., AID. Services in section XV, pp. 57, 58; tele-
graphic longitude of a station at the Universty of Viriginia, p. 33;
in office of Hydrographic Inspector, Coast and Geodetic Survey
Oftice, p. 62.

PART I, Report for 1882, pp. 1-15, inclusive; PART 1T, Report for
1882, pp. 16-67, inclusive; PART III, Report for 1882, pp. 66-563, in-
clusive.

PATTERSON, C. P., LATE SUPERINTENDENT OF UNITED
STATES COAST AND GEODETIC SURVEY, Obitaary of, pp.
14, 15; tribute to the memory of, Appendix No. 24, pp. 559-563; plans
for vessel for work on the coast of Alaska, prepared by, p. 12.

PEACH GROVE, MD.,p. 26.

PEA PATCH ISLAND, DEL., p. 27. .

PEIRCE, C.S., ASSISTANT. Relative to pendulum experiments,
gravity observations, &e., p. 4; measuvement of force of gravity at
Cambridge, Baltimore, and Washington, by, pp. 19, 32; appointed
a member of conference on pendulum work, p. 33; see also pro-
ceedings of a conference on gravity determinations, Appendix
No. 22, pp- 503-516.

PEND D’OREILLE, IDAHO. Magnetic observations at, p.59.

PENDULUM EXPERIMENTS, p. 1; at Baltimore and Washing-
ton, D.C,, p. 2, see Appendix No. 22, 503-516; pp. 4, 32.

PENFIELD REEF LIGHT-HOUSE, p. 22.

PEN MOUNT, N. Y., pp. 25, 26.

PENNSYLVANIA. Progress of work in,p.2; geodetic leveling
in, pp.5, 30; topographical resnrvey of Delaware River, p. 29.

PENNSYLVANIA RAILROAD, p. 26.

PENOBSCOT BAY AND TRIBUTARIES. Included in Atlantic
Coast Pilot, p. 4; tidal obgervations in, p. 19.

HIGHLAND, MADISON

| . PENSACOLA HARBOR, FLA. Hydrography of bar of, pp. 3, 42.

PERKINS, F. W, ASSISTANT. Triangulation, topography, and
hydrography betweeu Galveston Bay and Sabine Pass, p.43; re-
connaissance in Illinois and Indiana, p. 55.

PERKINS, GOVERNOR GEORGE E., OF CALIFORNIA. Refor
ence to, p. 4.

PERTH AMBOY, N.J.,p. 26

PETIT MANAN POINT, p. 18.

PHILADELPHIA, PA, Determination of position of new city
hall, pp. 2,29 ; comparison of surveys of Delaware River at differ-
- ent dates by order of eity councils, of, p. 28; see also. Appeadix No,
15, by H. L, Marindin, Ansistant, pp. 427-432
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PHOTOGRAPHING AND ELECTROTYPING DIVISION,
COAST AND GEODETIC SURVEY OFFICE, p. 65.

PICKLES, N.J. Signal readjusted at, p. 27.

PIGEON HILL BAY,ME. Topography of, pp. 2, 17.

PIGEON STATION, W. VA, p. 34.

PISECOLAKE N. Y, p.25.

PLATES COMPLETED, CONTINUED, AND BEGUN DURING
THE FISCAL YEAR EXDING JUNE 30,1882. Engraving Di-
vision, Appendix No. 5, pp. 87-95.

PLATTE MOUND, WIS, p. 56.

PLEASANT BAY, ME. Triangulation of, p. 2; topography of, p.
16.7

PLEASANT RIVER,ME. Topography of p. 16.

POINT ARENA, CAL. Hydrography near, pp. 3, 44, 45.

POINT AVISADERA, CAL.,p. 46.

POINT BARROW RELIEF PARTY. Relative toinstruments for
the, p. 61.

POINT BONITA, CAL, pp. 45, 46.

POINT BUCHON, CAL,, p.45.

POINT CABALLO, CAL, p. 45.

POINT CONCEPCION, CAL. Primary triangulation and recon-
naigsance near, pp. 3, 4, 45.

POINT HOUMAS, NEARDONALDSONVILLE, LA, p.6.

POINT LOBOS, CAL,, p. 46

POINT PIEDRAS BLANCAS.
estimates, p. 9.

POINTSAINT GEORGE, NEAR CRESCENT CITY, CAL, pp. 50,
51

POINT SAL,CAL.
mates, p. 9. .

POINT SAN JOSE, OR BLACK POINT, CAL., p. 46.

POLAR COMMISSION (International). Reference to, p. 44.

POLARIS, Observations on,p.50.

POLLOCK RIP, COAST OF MASSACHUSETTS. Changes off,

" p.2; change of the position of the light vessel at, p.19.

POND ISLAND, NARRAGUAGUS RBAY, ME,, p. 17.

POND ISLAND LIGHT., Examinationof rockin the chanfiel north
of, p. 18,

POND POINT, CONN,, p.21.

PORTDISCOVERY,INLET OF PUGET SOUND, W.T. Hydrog-
raphy of, p. 52

PORTER, DR. J. W., LATE DISBURSING AGENT OF COAST
AND GEODETIC SURVEY OFFICE. Resigupation of, p. 67.

PORTER, GOV. A.G.,OF INDIANA. Reference to, p 55.

PORTLAND, OREG. Triangulation near, pp. 3, 51; magnetic ob-
servations at, p. 52.

PORT ORCHARD, W, T. Taopography of, pp. 3, 52

PORT PENN, PA, p.28

PORT ROYAL, 5.C,, p. 38,

PORT TOWNSHEND, W.T. Tidalobservationsat, p.7; magnetic
observations at, p. 52.

PORT WRANGEL, ALASKA, p. 53,

POTTS STATION, IND., p. 53.

POWALKY, DR. C. R. Reference to astronomical paper by the
1ate, p. 5; a new reduction by, of La Caille’s observations of funda-
mental stars at the Cape of Good Hope and at Paris between 1749
and 1757, Appendix No. 21, pp. 469-502.

POWELL, J. W., DIRECTOR OF THE U. 8. GEOLOGICAL SUL-
VEY. Member of conferenca on pendalum work, p. 33,

PRATT, J. F, SUBASSISTANT. Servicesin Section X, pp. 49, 50.

PRESERVATION OF STATION MARKS. On the Hudson, pp.
2,24 ’

PRESIDIO STATION, CAL., pp. 51, 53.

PRESTON, E.D., COMPUTING DIVISION COAST AND GEO-
DETIC SURVEY. Services in Section I1I, p. 32.

Topography near, referred to in

Primary triangulation from, referrved to in esti-

PRIMARY BASE LINE. Measuvement of, in Yolo (Jonnty, Cal.,’

p. 5, 47-50.

PRIMARY TRIANGULATION. In Weat Virginia, p. 2; in Cali-
fornja, pp. 3, 47-50; in Illinois, pp. 3, 55; in Missour!, p. 3; in Nevada
and Colorade, ce o, in estimates, p. 9 ; for the connection of
Lake Champlain with the survey of the coast, pp. 20, 24; in In-
dians, p.55; in fhe Bisrra Nevada, p. 53; in Colorade, p.59.

PRITCHETT, PROF. H. 8., OF WASHINGTON UNIVERSITY,
SAINT LOUIS. Reference to, p. 58.

PROCEEDINGS OF A CONFERENCE ON GRAVITY DETER.
MINATIONS. -Appendix No. 22, pp. 503-516,

PROBPECT BASE LINE, X. Y., p. 25

»
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TROSPECT HARBOR, ME. Tidal observations in, p. 18

PROSPECT HILL, HUDSON RIVER. Nos. (1) (2), remarking of
stations at, p. 24

PROTECTION ISLAND, W.T. p.52

PROVIDENCE, R.1. Tidal observations at, pp. 2, 2L

PTEROPOD SHELLS, AXD QOZE, p. 37,

PUBLIC PRINTER. Listofpublications received frowm, pp. 66, 67.

PUGET SOUND, W.T. Hydrographic survey of. pp. 3, 50, 52; rot-
ercnce to, in estimates, p. 9.

PULPIT COVE, ME. Tidal observations (North Haven Island),
. 2,10,

PUTAH CREEK, CAL. (Rio de las Patas), p.47.

Q.

QUEBEC. Province of. Signal station erected on Mount Johus-
tom, p. 20.

QUICK (schooner). TUse of, in Section VI, pp. 40,41

QUIMBY, PROF.E. T., ACTING ASSISTANT. Geodetic opera-

tions in New Hampshire, p. 19.
n.

RACCOON CREEK, OPFOSITE CHESTER, PA. p. 20
RAINBOW MOUNTAINS. Peaks of the coast range, Cal., p. 50.
RAINIER. Bench-mark establistied at, p. 51.

READY (schooner). TUse of, in Section 11, p. 28,

RECENT DEEP-SEA SOUNDINGS OFF THE ATLANTIC
COAST OF THE UNYTED STATES, Appendix No. 19, pp. 459
461.

RECONXNAISSANCE. State of New York, pp. 2 25; in West Vir-
ginia, pp. 2, 3%; around Washington City, D. C., pp.2,85; in New
Jersey, pp. 26,27; of north coast of California, p.50; for the ex-
tension of the primary trisngnlation eastward jn Illincis and In-
diana, p. 3.

RECORDS AND RESULTS OF MAGNETIC OBSERVATIONS
MADE AT THE CHARGE OF THE “BACHE FUND"” OF
THE NATIONAL ACADEMY OF SCIENCES. By J. E. HIL-
GARD, M. N.A. §, SUPERINTENDENT COAST AND GEO-
DETIC SURVEY. Appendix No. 14, pp. 329-426.

REDUCTION (FREW)BY C. R.POWALKY OF THE PLACESOF
150 STARS OBSERVED BY LA CAILLE AT THE CAPE OF
GOOD HOPE AND AT PARIS BETWEEN 1749 AND1757. Ap-
pendix No, 21, pp. 469-502.

REDWOQOD CREEK, CAL,, p. 50.

REED, LIEUTENANT, U.S. A. Camp equipage, &c., of officers of
the survey stored at Fort Wallace by permission of, p. 59

REEDY ISLAND, DELAWARE RIVER. p. 27.

REEDY ISLAND LIGHT, p. 28.

REICH, H.F,, MASTER. U.&. N.
Section III, p. 32,

REPORT ON THE SIEMENS ELECTRICAL DEEP-SEA THER-
MOMETER. By COMMANDER J, R. PARTLETY, T. 8 N,
ASSISTANT, ACCOMPANIED BY A DESCRIPTION OF THE
APPARATUS. BY WERNER SUESS. Appendix No. 18, pp-
451-457.

REPORT OF THE MEASUREMENT OF THE YOLQ BASE,
CALIFORNIA, By GEORGEDAVIDSON, ASSISTANT, Ap-
pendix No. 8, pp. 139149,

REPSOLD SCREW.LEVEL COMPARATORS, p.48.

RESEARCH (schooner). Use of, in Section TX, p. 43.

RESULTS OF THE TRANSCONTINENTAL LINE OF GEO-
DETIC SPIRIT-LEVELING NEAR I'HE PARALLEL OF 38°,
EXECUTED BY ANDREW BRAID, ASSISTANT, COAST
AND GEODETIC SURVEY. PartI Sandy Hook, N.J., to 86,
Louis, Mo. By C. A. SCHOTT, ASSISTANT, pp. 517, 517-556.

RESURVEY OF DELAWARE BAY AND RIVER, p. 28; refer-
ence to, in estimates, p. 8.

REYNOLDS, E. L., ENSIGN, U.8. N,

RIGGS ROAD, D.C., p.33.

RILEY, XY. Heliotrope Station, p. 53.

RIO DE LAS PUTAS, OR PUTAH CREEK, CAL,, p.47.

RIO JESUS MARIA, OR CACHE CREEK, CAL., p.47.

RIPLEY'S NECK, ME. Topography near, p. 17.

RIVER-BENDS, p.6; study of the effect of, in the Lower Missis-
sippl. By Henry Mitchell, Assistant. Appendiz No. 18, pp. 433-436.

ROCKAWAY INLET, N.Y. Map of, p.63.

ROCELAND HARBOR, ME., pp. 17, 18.

Services in Section II, p.23; in

Services in Section IV, p.37.
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ROCK RIVER, WIS, p. 56.

ROCKS AND DANGERS, pp. 17-19, 22, 39-41.

ROCEWELL, CLEVELAND, ASSISTANT. Triangulation, to.
pography, and hydrography of Celumbia River, p. 51.

ROCKY BUTITE, CAL., p.45.

ROCKY MOUNTAIN REGION. Measurement of several pri-
mary base lines within the, p. 48,

RODGERS, A. F,, ASSISTANT. Primary triangulation and recon-
naissance of north coast of California, pp. 50, 51.

RODGERS, C.R.P., ADMIRAL, U,S8. N. Reference to high rates
required by pilots on coast of Alaska, p. 13,

RODGERS, JOHN, REAR-ADMIRAL, U.8. N. Survey of site for
new Naval Observatory made at request of p.34; ackrowledg:
ment of courtesies extended by, to longitude parties of the Coast
and Geodetic Survey, p. 58.

RODGERS POINT, ME., p.18.

ROUND ROCK SHOAL, GLOUCESTER HARBOR, MASS,, p. 18

RUMPF, DR. GOTTLIEB, LATE OF COMPUTING DIVISION,
COAST AND GEODETIC SURVEY. Death noticed, p. €3; see
also report of Mr. Schott. Appendix No. 6, pp. 94-106. ~

RUSH CREEK, CCLO., p. 59.

s,

SABINE PASS, TEX. Triangulation, topography, and l;ydro-
graphy between Galveston Bay and, p. 43.

SACRAMENTO VALLEY, CAL. Measurement of primary base
in, p. 47,

SAEGMULLER, G. N., Chief Mechanician, p.61; in charge of Di-
vision of Instruments and Repairs, pp. 63, 66; for report see Ap-
pendix No. 6, pp. 105 and 106,

SALEM, MASS. Examination of dangers in the vicinity of, pp. 2, 18.

SALISBURY COVE, ME,, p.17.

SALT RIVER, KY., p.53.

SAN BLAS, FLA. Shoal spot near, p. 41.

SAN CARLOSENTRANCE, CAL. Reference to. in estimates, p. 9.

SAN DIEGO, CAL. Progress of work ncar, p. 3; reference to, in
estimates, p. 9; tidal observations at, p. 7; examination of, with
reference to site for permanent magnetic station, p. 44.

SANDWICH ISLANDS, Tidal observations at, p. 7.

SANDY HOOK. Geodesic leveling near, pp. 2,5,26,35; see Appen-
dix No.11, pp. 517-356 ; resnrvey of New York Bay near, p. 23;
tidal observations at, p.23; lines of level begun at tide-gauge on,
p. 35 ; determination of positivn of light-ships at, p.23.

SAN FRANCISCO, CAL. Maguetic observations at, pp. 3, 51;
geodesic leveling near, pp. 5,46; suboffice at, referred to in esti-
mates, p. 10; base apparatus deposited at, p. 50; arrival of the
**Haasler” from magnetic cruise, p. 53.

SAN FRANCISCO BAY. Topography of, p. 3; supplementary
topography of, and approaches, pp. 43, 46.

SANHEDRIM STATION, CAL., p.50.

SAN JOSE Triangunlation near, p. 45.

SAN LUIS OBISPO. Topography from, northwest, p. 45.

SAN LUISREY. Tepography near, pp. 44, 45; reference to, in esti-
mates, p. 9.

SAN QUENTIN, CAL,, p. 45.

SAN RAFAEL, CAL,, p. 45,

SAN SIMEON, CAL. Topography near, reference to in estimates,

P9

BANTA LUCTA, CAL. Prominent peak of the Sierra Nevadaa, p.
45 ; the total Solar Eclipse of Jannary 11, 1880, as observed at. By
George Davidson, Assistant. Appendix No. 20, pp. 463-468.

BANTA ROSA ISLAND, FLA. Extension of west end of, p. 42

SAUCELITO, BAY OF SAN FRANCISCO. Tidal observations
at, p. 45.

SCAPPOOSE STATION, COLUMBIA RIVER, OREG., pp, 51, 52.

SCHENK, CARL, ACTING ASSISTANT. Triangalation of Ken.
tucky, p. 53.

SCHOODIC HEAD, ME. Souadings uear, p. 18.

SCHOONER GULCH, CAL., p.47.

SCHOTT, C. A., ASSISTANT. Relative to pendulum work, p. 4;
now base apparatue, pp. 5,48, 49; description and construction of a
new Compensation Primary Base Apparatas, with a determination
of the length of the corresponding five-meter standard bars, by,
Appendix No. 7, pp. 107-138 ; publication of additional editions of
Ppaper by, on magnetic declination, p. 6; sce Appendix No 13, pp.
277-328; magnetic observations st station on Capito) Hill by, p. 82;
member of conforence on pendulum work, p. 33 i #ee Appendix No

ALPHABETICAL INDEX,

SCHOTT, C. A., ASSISTANT—Continued.

22, pp. 503-516; in charge of Computing Division, Coast and
Geodetic Survey Office, p. 63; report of this division, AppendixNo*
6, pp. 95-97; resuvlts of the Transcontinental Line of Geodesic
Spirit-Levcling, near the parallel of 390, cxecuted by Andrew
Braid, assistant, Coast and Geodetic Survey. Part I, Sandy Hook.
N. J., to Saint Louis, Mo., by, Appendix No. 11, pp. 517-556 ; Secular
Variation of the Magnutic Declination in the United States and at
some foreign stations, by, Appendix No. 12, pp. 211-276.

SCIENTIFIC WORK (MISCELLANEQUS). Short ennmeration
of, pp.4-7.

SCOTCH CREEK. Topographical survey of vicinity of Norfolk to,
p. 8L

SEATTLE, W. T. Magnetic observations at, p. 52.

SECRETARY OF THE INTERIOR OF THE UNITED STATES.
Request to the Secretary of the Treasury to detail an officer of the
Coast and Geodetic Survey to verify northern boundary of Wy-
oming Territory, p. 60. -

SECTIONS OF WORK AS ARRANGED IN REPORT. Section
L pp. 16-21; Section II, pp. 21-30; Seetion TII, pp. 30-35; Section
IV, pp. 36-38; Section V, p.3Y; Section VI, pp. 38-41; Section
VII, pp.41,42; Section VIII, p.42; Section IX, pp. 43, 44; Section
X, pp. 44-51; Section X1, pp. 51, 52; Section XII, pp. 52, 53; Section
XIIT, pp. 53, 54; Section XIV, pp. 54-56; Section XV, pp. 67,58;
Section X VI, pp. 58,59; Section XVII, pp. 59, 60.

SECULAR VARIATION OF THE MAGNETIC DECLINATION
IN THE UNITED STATES AND AT SOME FOREIGN
STATIONS. By C. A. SCHOTT, ASSISTANT. Appendix No.
12, pp. 211-276.

SEDALIA, MO., p.58. .

SELECTION OF SITE FOR PERMANENT MAGNETIC 8TA.
TION, SOUTHERN COAST OF CALIFORNIA, p.44.

SENGTELLER, L. A., ASSISTANT. Supplementary topography
of San Francisco Bay and approaches, pp. 45, 46.

SHADWELL PASSAGE, ALASKA. Reference to loss of the
Suwaunee in, p. 13.

SHAGWONG POINT, LONG ISLAND. Shoeal developed off, p. 22.

SHAKEEN, ALASKA. Magnetic observation at, p. 53.

SHELL-FISH COMMISSIONERS OF CONNECTICUT, pp.2 21,
22,

SHERRILL'S MOUND, TIOWA, p. 56.

SHIP JOHN SHOAL, DELAWARE BAY, p.28.

SH1P SHOAL, NEAR CHINCOTEAGUE SHOAL, VA., p.80.

SHOALS AND LEDGES DEVELOPED, pp. 2,18, 22, 30, 3742

SHORT MOUNTAINS, TENN., p. 54.

SHUMAGIN ISLANDS, ALASKA. Necessity for pilots off, p. 13.

SIEMENS ELECTRICAL DEEP-SEA THERMOMETER. Use
of, in Section IV, p. 36; report (by Commander J. R. Bartlett,
U. 8. N., Assistant) of experiments made at sea on, Appendix No.
18, pp. 451-457,

SIERRA NEVADA MOUNTAINS. Triangulation in, pp. 45, 58.

SIGSBEE, CHARLES D., COMMANDER, U, 8, N, Improved
deep-sea sounding machine by, p. 36.

SINCLAIR, C. H., SUBASSISTANT. Telegraphic longitudes in
‘Washington City and Virginia, p. 33; longitude determinations,
Nashville, p. 53; longitude observations at Vincennes station, p.
57; acknowledgment of services of, by Assistant Dean, p. 58;
scrvices in office of Coast and Geodetic Survey, p. 62.

SINTAQUOTEM, IDAHO. Magnetic observations at, pp. 52, 59, 60,

SINSLAU ENTRANCE, OREG. Reference to, in estimates, p. 9.

SISSON’S HILL, CAL. 2,000 feet above tide, p. 50.

SITE FOR PERMANENT MAGNETIC STATION ON SOUTH-
ERN COAST OF CALIFORNIA, p. 4.

SITKA, ALASKA. Magnetic observations on coast of, pp. 8,51,
53; excessive rate of charges by pilots in, p. 13.

SKILLING'S RIVER, ME. Soundings in, p. 17.

SMEDLEY, SAMUEL L., CHIEF ENGINEER AND SURVEYOR
OF CITY OF PHILADELPHIA. Reference to, p. 30,

SMITH. C. W., GENERAL MANAGER OF CHESAPEAKE
AND OHIO RAILWAY. Facilities extended officers of longi-
tude parties by, p. 33.

SMITH, EDWIN, ASSISTANT. Longitude observations in
Washington, Obic, and West Virginia, p.33; longitude determi-
nativns at Cineinnati, p. 53; at Nashville and Saint Louis, p.57;
services in office of the Coast and Geodetic Survey, pp. 61, 6%

SMITH'S GAP, N.J.,, p.27.

SMITH'S GAP, PA. Near Lehigh Water, Gap, p. 30.

SMITHVILLE, N.C,, p. 37
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SOLDIERS HOME, D. C, p. 33.

SOUNDINGS. Deep-sea, reference to, pp. 6, 36, 38; in Skilling's
River, p. 17; at Schoodic Head, Me., p.18. Recent deep-sea, off
the Atlantic coaat of tha United States, Appendix No.19, pp. 459~
461.

SOUTH BEACON. Station on Hudson River. N. Y., p.24.

SOUTH CAROLINA. Examination of shoal off coast of, p. 38.

SOUTH CHANNEL, N. Y. ENTRANCE. Examination of buoys
in, p. 23,

SOUTHEAST BASE. Trigonometrical point, p. 47.

SOUTHEAST RIDGE. Off coast of Virginia, p. 80.

SOUTHERN ALASKA. Magnetic observations in, p. 53.

SOUTH POLE. Reference to new catalogne for epochs 1750 and
1830 of tho stars near, p. 5.

SOUTH SHOAL. Coast of Virginia, p. 30.

SOUTHWEST BASE. Trigonometrical point. p. 47.

SOUTHWEST LEDGE LIGHT-HQUSE, CONN., p. 21.

SPAULDING, J G. Tidal observations at Pulpit Cove, Penobscot
Bay, Me., p.19.

SPECIAL HYDROGRAPHY. For shell-fish commissioners of
Conneecticut, pp. 21, 22.

SPECIAL INVESTIGATION.

SPECIAL OPERATIONS.
River, N. Y., p. 24.

SPECIAL RECONNAISSANCE AND TRIANGULATION.
‘Washington City and West Virginia, p. 35.

SPECIAL TRIANGULATION AT PHILADELPHIA, p.28.

SQUIRREL ISLAND, BOOTH BAY, ME, Tidal observations at,
and shoal spot searcbed for near, p. 18

STAGE ISLAND GROUND, ME. Examination of dangers near
Kennebec River entrance, p. 18.

SAINT ALBANS, VT., p.20.

STANDARD-BARS. On the construction of a new Compensation
Base Apparatus with a determination of the length of two five.
metre. By C. A. Schott, Assistant. Appendix Ne. 7, pp. 107-138.

STATE HARBORE COMMISSIONERS OF SAN FRANCISCO,
CAL., p. 46.

STATION HUGO, ELBERT COUNTY, COLO., p. 59.

STATISTICS OF FIELD AND OFFICE WORK OF THE
UNITED STATES COAST AND GEODETIC SURVEY FOR
THE EIGHTEEN MONTHS ENDING JUNE 30, 1882. Ap-
pendix No. 2, pp. 77-78.

STEADFAST (sloop). Use of in Section V, pp. 38, 39. .

STEAMSHIP FOR ALASKA. Reference to, in estimates, p. 11;
letters on the subject, pp. M-13.

STENGEL, CAL., TRIANGULATION STATION, p.47.

STEUBEN, JOY'S BAY, ME,, p.18.

STEWART, G. A. In charge of Archives of Coast and Geodetic
Survey, p. 65.

STEWART STATION, HUDSON RIVER, N. Y., p. %4,

SAINT GEORGE'S RIVER, ME. Search for reported rock, not
found, p. 18.

SAINT GEORGE'S SOUND. Hydrographic Survey of the inner
and outer bar of East Pass, Fla,, p.41.

SAINT GREGOIRE, PROVINCE OF QUEBEC. Signal erected
on, p.20.

SAINT HELEN'S, W. T. Triangulation of Columbia River near,
pp. 3,51, 52,

SAINT JOSEPH'S BAY. Completion of hydrography in vicinity
of, pp. 3, 41.

SAINT JOSEPH'S POINT. Tidal observations at, p. 41.

SAINT LAWRENCE RIVER. Triangulation near, p.20.

SAINT LOUIS, MO. Determination of longitude of, Pp. 3,03, 34,
57; geodetic leveling near, p. 53.

SAINT LUCIE ROCKS, FLA. Examination of, pp.39,40; tidal
observations at wharf of Saint Lucie Post Office, p. 39.

STONE, PROF. ORMOND, DIRECTOR CINCINNATI OBSERV-
ATORY. Facilities given by, to oficers of Longitude Observa.
tions, p. 58.

STORM KING, HIGHLANDS, N. Y., p. 23.

SAINT PAUL'S, EADIAX ISLAND, ALASKA. Tidal observa-
tions at, pp. 3, 53.

STRATFORD POINT, CONN. Marking oyster lots near, p. 22,

STRATFORD SHOAL LIGHT-HOUSE. Triangnlation near, p. 22.

STUDY OF BEND EFFECTS IN THE LOWER MISSISSIPPI,

P.8; see Appendix No. 18, pp. 433436, by Henry Mitchell, Assist-
st

telative to tidal theory, p. 4.
Remarking of stations on Hudson

Xxi

STUMP PASS, FLA. peferences to, 1. 40.

STURGIS STATION, ILL., p. 56.

STYLES PEAK, VT., p.20.

SUESS WERNER, MECHANICIAN COAST AND GEODETIC
SURVEY OFFICE. In charge of fitting up Observatory at Los
Angeles, Cal,, p. 44; services in measurement of Yolo Base, p.49;
concluding observations at Observatery University of Wisconsin
by, p. 56.

SULLIVAN, J. A., ASSISTANT, Triangulation of Delaware Bay
and River in 1875, p. 28. .

SUMMERYFIELD, ILL., p. 56.

SUPPLEMENTARY TOPOGRAPHY OF SAN
BAY AND APPROACHES, p. 45.

SURVEYING TABTIES ON THE ATLANTIC, GULF OF
MEXICO, AND PACIFIC COASTS. AND THE INTERIOR
OF THE UNITED STATES DURING THE FISCAL YEAR
1881-'82. Distribution of, Appendix No. 1, pp. 71-76.

SURVEYS OF THE COAST. lieference to, in estimates, p. 8.

SUWANEE (STEAMER). Reference to ioss of, in Shadwell Pas-
sage, Alaska, p. 18.

SWASH CHANXNEL, N. Y. ENTRANCE. Examination of buoys
in, p. 23.

SWINBURNE, W. T., LIEUTENANT, U.S8 N. Coast hydro-
graphy between Bodega Bay and Point Arena, Cal., pp. 46, 47.

FRANCISCO

T.

TABLE CLIFF, LEWI1S RIVER HILLS, COLUMBIA RIVER.
Trisngulation point, p. 51,

TABLE MOUNTAIN, CAL., p. 3; reference to, in estimates, p.9;
topography between Balenas and, p. 45,

TABLE OF DEPTHS IN THE HARBORS ON THE ATLAN,
TIC AND GULF COASTS. Publication of, from the Offies, p. 32.

TABLE ROCK STATION, W. VA, p.34.

TAMALPAIS PENINSULA, CAL., p. 45.

TAMPA BAY, FLA. Triangulation of western coast of, pp. 3, 40,
41.

TANEY, E. 8.. AID. Services in Section VI, p. 39,

TANNER'S CREEK, VA, p. 3L .

TELEGRAPHIC LONGITUDES. At Charlestown, W. Va., and
Washiugton, D. C., p. 33; at University of Virginia and Wash-
ington, p. 33; between Cincinnati, Nashville, Saint Louis, p. 54;
at Saint Louis, Mo., and Nashville, Tenn., p. 57.

TENALLYTOWNXN ROAD. D.C. Triangulation near, p. 34.

TENNESSEER. Continuation of triangulation in, pp. 3, 54; mag-
netic observations in, pp. 3, 35, 54; determination of longitude in,
pp. 53, 57.

“ TEPUSQUETE " STATION, CAL., p. 45.

TERRA COTTA STATION. Metropolitan Branch of B. and O.
Railroad, p. 83.

TERRESTRIAL MAGNETISM, pp. 5,6.

TERRY, CARLISLE, AID. Services in Section VI, p. 39; in Sec- -
tion XV, p. 58.

TERRY STATION, HUDSON RIVER, N. Y., p. 4.

TEXAS. Hydrography and topography of, pp. 3, 43; refcrence to,
in estimates, p. 9.

THE DALLES, OREGON. Magnetic cbservations at, p. 52.

THERMOMETER. The Siemens Electrical Deep-Sea, report on,
by Commander J. R. Bartlett, U. 8. N., Assistant, accompanied by
a description of the apparatus by Werner Suess. Appendix No.
18, pp. 451-457.

“THE TRIAKGLES,” FLA. No shoal found in Hmits of, p. 40.

THOMAS, E. B, LIEUTENANT COMMANDER, U. 8. N. Hy-.
drographic resurvey of part of the entrance to New York Bay,
pp. 22, 28; hydrographic resurvey of Norfolk Harbor, pp. 31, $2;
hydrography, east coast of Florida, pp. 39, 40.

THOROUGHFARE NECK, DELAWARE BAY, p.27,

TIDAL DIVISION, COAST AND GEODETIC SURVEY
OFFICE. Reference to, in estimates, p. 16; pp. 64, 65; Report
from, Appendix No. 6, pp. 104, 105.

TIDAL OBSERVATIONS. Relatire to progress in, p. 2; refer-
ence to, in estimates, p. §; at Pulpit Cove, New Haven Island,
Me., pp. 2, 19; at Providence, R. L., p. 21; at S8andy Hook, p. 23; at
Chincoteagne Island, Va., p.30; at Fort Sumter, 8. C., p. 38; at
Sancelito, Cal., p. 45; at Saint Panl’s, Kadiak Island, Alaska, p. 535,

TIDES OF THE PACIFIC COAST. Relative to,p.7; discussion
of the, by William Ferrel, Assistant. Appendix No. 17, pp. 437-450.
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TIDE TABLES FOR 1883 PUBLISHED, p. 4; sale and distribu.
tion of, p. 66.

TITTMAN, O.II., ASSISTANT. Primary triangulation in Colo-
rado, p. 59; services in Coast and Geodetic Survey Office, p. 61.

TLERAK NARROWS, ALASKA. Reconnaissance near, p.53.

TOMPKINS COVE, N. Y., p. 24.

TONGAS STRAITS, ALASKA. Dangerous ledge developed at
west end of, p. 53.

TOPOGRAPHICAL MANUAL. Reference to, p. 32

TOPOGRAPHIC RESURVEY OF SHORES OF DELAWARE
RIVER, p.29,

TOPOGRAPHY. Of Pleasant Bay and River, Me., pp. 2,16,17; of
shores of Harrington River, Flat Bay, Back Bay, and adjacent
islands, Me., pp. 2,17; of shores of Narraguagus River and Bay,
Pigeon Hill, Me., pp. 2,17; of coast of Oregon, 51, 52; reference to,
in estimates, p.9; and supplementary triangulation of shores of
the Hudson River, pp.23,24; of New Jersey, p. 27; of the Dis_
trict of Columbia, pp. 33, 34; special, for site of new Naval Ob-
servatory, p.34; of Indian River, Fla, pp. 38,39; triangulation
and hydrography between Galveston Bay and Sabine Pass, p. 43;
of vicinity of Laguna Madre, Tex., pp. 43, 44; from San Luis
Obispo, p. 45; Letween Balenas and Table Mountain, p. 45; trian-
gulation and hydrography of Columbia River, p.51; and triangu-
lation of Puget Sound, p. 52; division of, Coast and Geodetic
Survey Office, p. 64; for report, see Appendix No. 6, pp. 103, 104,

TOTAL SOLAR ECLIPSE OF JANUARY 11, 1880, AS OB-
SERVED AT SANTA LUCIA, CAL., BY GEORGE DAVID.
SON, ASSISTANT, Appendix No. 20, pp. 463-468.

TOWNSEND'S INLET, N.J,,p. 27.

TRABUE, G. W., GENERAL SUPERINTENDENT OF WEST-
ERN UNION TELEGRAPH CO. AT NASHVILLE. TENN.
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REPORT.

UN1TED STATES COAST AND GEODETIC SURVEY OFFICE,
Washington, December 16, 1882,
Sir: In accordance with law, and with the regunlations of the Treasury Department, I have
the honor to submit herewith my report on the progress of the work of the Coast and Geodetic
Survey during the tiscal year ending with June, 1882,

PART L

It will be seen from Appendix No. 1, in which is given an abstract of the localities of work
and of the various operations in the field and afloat, that while the leading aims of the Survey, the
security of navigation and thereby the promotion of commerce, have been kept steadily in view,
other objects of the utmost value to the proper development of the work as related to its national
importance and to its scientific accuracy have not been lost sight of.

Hydrographic surveys have been prosecuted in the waters and off the coasts of fifteen States
and two Territories; in the course of these surveys, datigers to navigation have been discovered
and mariners warned by notices widely disseminated ; topographie surveys for the exact definition
and delineation of shore line have been carried on in ten States and one Territory; a special
topographic survey has been in progress in the District of Columbia; the triangulations, primary,
secondary, or tertiary, which precede and form the basis of the two classes of work first nawned,
have been advanced along the coasts and within the boundaries of twenty-one States and one
Territory ; included in this work has been the measurement of a primary base line in California -
and the extension of the transcontinental triangulation along or near the thirty-ninth parallel, for
connecting the survey of the Atlantic coast with that of the Pacific, and incidentally for the
measurement of an arc of the parallel; observations for latitude aud azimuth have been made at
impertant stations of the primary triangulation; longitudes of important cities in the interior
States have been established by exchanges of telegraphic signals; lines of leveling of precision
have been carried from a point on the Atlantic sea-board towards a station on the Mississippi
River; the values of the magnetic elements have been ascertained at many points previously
unoceupied, and for purposes of comparison, and study of the secular change, at others before
occupied ; determinations of the force of gravity by pendulam experiments have been made; tidal
observations at self-registering tidal stations on both the Atlantic and Pacific coasts have been
recorded ; the study of ocean currents has been continned and lines of deep-sea soundings run
with temperature observations for the further investigation of the phepomena of the Gulf Stream.

8. Ex. T7——1



2 UNITED STATES COAST AND GEODETIC SURVEY.

GENERAL STATEMENT OF PROGRESS.

The synopsis which is here presented of the operations in progress in the several localities of
work during the fiscal year ending June 30, 1882, as stated in detail in the report, is followed by a
statement of work proposed during the fiscal year ending June 30, 1884, with estimates of the
amounts needed to aeccomplish it.

I.FIELD-WORK.

ATLANTIC COAST.—During the year ending with June, 1882, the work of the Survey has
included the following operations upon the coasts and within the borders of the New England
States: Topography and supplementary triangulation of Pleasant Bay and River, Me.; topography
of the shores of Harrington River, Flat Bay, Back Bay, and adjacent islands, Me.; topography of
the shores of Narraguagus River, Pigeon Hill, and Narraguagus Bays, and the neighboring islapds,
Me.; hydrographic survey of Goldsborongh Bay and of Dyer’s Bay, Me.; tidal observations with
self-registering tide-gauge continued at Pulpit Cove, North Haven Island, Me.; examination of
dangers in the vicinity of the harbors of Gloucester and Salem, Mass.; changes off Pollock Rip,
coast of Massachusetts, and shoal in that vicinity examined for the Coast Pilot; absolute
determinations of gravity by pendulum experiments at Cambridge, Mass.; occupation of stations
at Mount Washington and Trask Hill for determining points in the triangulation of New
Hampshire; stations occupied for the determination of points in the triangulation of Vermont;
primary triangulation for the connection of Lake Champlain with the survey of the coast;
observations with self registering tide-gauge continued at Providence, R. I.; determinations of
buoys and location of oyster-beds for the Shell-Fish Commissioners of the State of Connecticut,
and examination of dangerous rock in the eastern entrance to Long Island Sound.

Work on the coasts and within the limits of the States of New York, New Jersey, Pennsylvania,
and Delaware has included a hydrographic resurvey of part of the lower bay of New York;
topography of the west shore of the Hudson River from Haverstraw northward, and determination
of points by triangulation for the topographical survey; re-marking of stations of the old
triangulation of the Hudson River; reconnaissance and primary triangulation across the northern
part of the State of New York for connecting the triangulation of the Hudson River and Lake
Champlain with that of Lake Ontario; line of geodesic leveling carried from Sandy Hook, N. J.,
to Hagerstown, Md.; reconnaissance and triangulation in the northern part of the State of New
Jersey; topography of the coast of New Jersey continued from Hereford Inlet northward;
examination of changes in Delaware andChesapeake Bays, and verification of data for the Coast
Pilot ; hydrographic resurvey of Delaware Bay and River; investigation of changes in that bay
and river since earlier surveys continued ; continuation of the triangulation of Delaware Bay and
River, and of the topography of both shores of the river; determination of the position of the new
City Hall, Philadelphia; and occupation of stations for determining points in the triangulation of
Pennsylvania. .

Within the District of Columbia and the State of West Virginia, and upon the coasts and within
the boundaries of the States of Maryland, Virginia, and North and South Carolina, the operations
of the work have included a hydrographic resurvey of Chincoteague Shoals, coast of Virginia;
special triangulation for the determination of points in the vicinity of Hampton Roads, Norfolk
Harbor, and Elizabeth River, Va.; continuation of topographic survey, vicinity of Norfolk; hydro-
graphic resurvey of Norfolk Harbor; determination of the magnetic declination, dip, and intensity
at the station on Capitol Hill, Washington, D. C.; absolute determinations of gravity by pendulum
experiments at.Baltimore, Md., and Washington, D. C.; longitude of Cincinnati, Ohio, from Wash-
ington, D. C., determined by telegraphic exchanges of signals; also longitude of Charlottesville,
Va., from Washington, D. C.; continuation of the detailed topographic survey of the District of
Columbia; completion of the survey of $he site for the new Naval Observatory in the District of
Columbia; extension of the reconnaissance and primary triangulation in West Virginia westward
towards the Ohio River; reconnaissance, triangulation, and hypsometric observations in the region
about Washington, D. C,, for the construction of a general map; determinations of the magnetie
declination, dip, and intensity completed at stations in West Virginia and Virginia; latitude, longi-
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tude, and azimuth observed at those stations for magnetic purposes; lines of deep-sea soundings
with serial temperatures run normal to the coast between Currituck Light House, N. C.; and
Jupiter Inlet, Fla.; position of a shoal determined in the vicinity of Cape Fear, N. C.; examination
of shoal reported off Georgetown Entrance, and resurvey of part of Beaufort River, S. C.; and estab-
lishment of a self-registering tide-gauge at Fort Sumter, Charleston Harbor, S. C.

Upon the east and west coasts of the State of Florida, and on the coasts and within the limits
of the Gulf States, the following operations were in progress: Continuation of the survey of Indian
River southward to Jupiter Inlet, Fla., and determination of points on the beach for off-shore
hydrography; countinuation of hydrographic survey of the east coast of Florida; hydrographic
resurvey of Key West Harbor and Northwest Channel Bar, Fla.; triangulation of the west coast of
Florida between Tampa Bay and Charlotte Harbor; hydrographic survey of the west coast of
Florida to the northward and fo the southward of Tampa Bay; hydrographic survey of the inner
and outer bars of East Pass, Saint George’s Sound, Fla.; completion of hydrography in vieinity of
Saint Joseph’s Bay and Cape San Blas, Fla.; hydrography of the bar of Pensacola Harbor, Fla.;
determinations of the magnetic declination, dip, and intensity, with observations of latitude, longi-
tude, and azimuth for magnetic purposes at stations in Alabama; triangulation, topography, and
hydrography of the coast of Texas, between Galveston Bay and Sabine Pass; and triangulation,
measurement of base of verification, and topography on the coast of Texas in the vicinity of Laguna
Madre.

Paocwric Coast.—On the coasts and within the boundaries of the States of California and
Oregon, of Washington Territory and Alaska, field-work has included an examination of localities
at San Diego and at Los Angeles, Cal., to select a site for a permanent magnetic station ; continu-
ation of reconnaissance and primary triangulation between Point Coneepcion and Monterey, Cal.;
topography of the coast and adjacent islands from San Luis Obispo, Cal., northward ; tidal obser-
vations with self-registering tide-gauge continuned at Sancelito, Cal., near the entrance to San
Francisco Bay; topographical survey of ground filling gap between the surveys of Balenas and
Table Mountain, Cal.; supplementary topography of San Francisco Bay and approaches, Cal.;
points for this topography determined by triangulation; continnation of coast hydrography north-
ward and westward between Bodega Bay and Point Arenas, Cal.; measurement of the Yolo
primary base-line, Cal., and connection of the base with stations of the transcontinental triangu-
lation ; reconnaissance and primary triangulation extended northward from vicinity of Mendocino
City towards Crescent City, Cal.; determination of the magnetic declination, dip, and intensity at
stations on or near the coast between San Francisco,Cal, and Sitka, Alaska; triangulation and
topography of the Columbia River, Oreg., between Saint Helen’s, Portland, and Vancouver;
determination of the magnetic elements at stations in Oregon and Washington Territory; topog-
raphy of Port Orchard, W. T., and triangulation of Hood’s Canal, Puget Sound, W. T.; hydro-
graphic survey of bays, inlets, and ports in Puget Sound, W. T.; hydrographic reconnaissance of
the waters of Southern Alaska, and tidal observations continued with self-registering tide-gange
at Saint Paul, Kadiak Island, Alaska.

INTERIOR STATES.—Work in localities between the Atlantic and Pacific coasts has included
the determination of the longitude of Nashville, Tenn., by telegraphic exchanges of signals with
Cincinnati, Ohio; continuation of the triangulation of the State of Kentucky; determination of
stations in continunation of the triangulation of the State of Tennessee; values of the magnetic
declination, dip, and intensity determined at stations in Kentucky and Tennessee with observa-
tions of latitude, longitude, and azimuth at the magnetic stations; line of geodesic levels carried
from Vincennes towards Mitchell, Ind. ; continuation of the primary triangulation in Illinois;
reconnaissance and triangulation continued in the State of Wisconsin; determination of the values,
" absolute and relative, of the magnetic elements at the self-registering record station in Madison,
Wis.; longitude of Saint Louis, Mo., determined by exchange of telegraphic signals with Cincin-
nati, Ohio; telegraphic longitude signals exchanged between Saint, Louis, Mo., and Vincennes,
Ind.; reconnaissance for the extension of the primary triangulation in Missouri to the westward ;
occupation of stations for the extension of the primary triangulation in Nevada to the eastward
and continuation to the eastward of the primary triangulation in Oolorado; determination of the
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magnetic declination, dip, and intensity at stations in Idaho; and verification of the northern
boundary of Wyoming Territory.
Special investigations relative to tidal action and the tidal theory, with other mathematical
and physical researches, were prosecuted in England and in Europe; determinations of the
magnetic declination, dip, and intensity were made at a number of stations on the northeastern
coast of America.

IT..OFFICE-WORK.

In the work of the Coast and Geodetic Survey Office the progress made has been commensurate
with that of the field-work. All records of field-work pass into the office for reduetion, discussion,
and preparation for publication; these records may relate to reconnaissance for triangulation ; to
astronomical and magnetic observations; to base measurements, to the several classes of triangu-
lation, to tidal observations, and to topographie and hydrographic surveysin the form of field sheets.
In the office operations are included the drawing and engraving of charts from reduced copies
of the original topographic and hydrographic maps; the electrotyping of engraved plates, the
printing and issue of charts, and the maintenance of the instruments used in the Survey.

Tide-tables of the principal ports of the United States for the year 1883 have been published ;
the drawings of fifty-one charts have been in progress, and of this number fourteen have been
finished, including eleven charts for publication by photolithography. Four copper-plate
engravings of charts, and twenty-one of sketches and illustrations have been begun; one hundred
and thirty-two plates of charts have received corrections; the engraving of twenty-four plates of
charts has been continued; the plates of twenty-eight charts and twenty.three sketches and
illustrations have been completed. An aggregate of twenty-nine thousand and forty-nine charts
has been issued; in this number were included fifteen thousand seven hundred and three sent to
sale-agents, and seveu thousand seven hundred and eighty-three supplied for the use of the several
Departments of the Government. Twelve hundred and fifty copies of the Annual Report of the
Suaperintendent, and eight hundred and fifty-five divisions of the Atlantic Coast Pilot, including
sub-divisions, have been distributed. A second edition of Division B of this work, ‘ Boston to New
York,” a third edition of Sub-division 3, ¥ Penobscot Bay and Tributaries,” and the first edition of
Sub-division 14, ¢ New York to Delaware Entrance,” have been published.

IIT.. MISCELLANEOUS SCIENTIFIC WORK.
FIGURE OF THE EARTH.

In a geodetic survey, extending over an area so large as that of the United States, the question
of the size and figure of the earth becomes one of great importance. The results already reached
in the regular progress of the survey, and brought out by the comparisons of astronomical and
geodetic latitudes, longitudes, and azimuths are of sufficient interest to stimulate further research,
These determinations give the direction of the force of gravity; on the other hand and supple.
mentary to these, pendulum experiments will -determine the intensity of this force.

With regard to the utility of pendulum work in its bearing upen the figure and density of the
earth, no guestion can now arise. It is fully shown by the resumption of this work in recent years
in the leading Government surveys conducted in India, Europe, and America. And although
different opinions have hitherto been held, and are still beld, as to the best and most economical
modes of prosecuting gravity experiments, all geodesists agree that widely distributed pendulum
stations, made strictly comparable by comparison of instruments and by adherence to uniform
methods, will give results of the utmost value to geodesy and geology. :

The views on this subject submitted by Assistants Charles A. Schott and C. 8. Peirce at a
meeting held at this office in May, 1882, for an informal conference on gravity observations, will
be found stated at length in Appendix No. 22, together with the propositions formulated as the
results of the conference and unanimously adopted by the participants. In another paper
Assistant Peirce communicates results obtained by him for force of gravity. [Appendix No. 23.]
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ASTRONOMY.

In Appendix No. 21 is given a new reduction made by the late Dr. Powalky, at the charge of
the Bache Fund of the National Academy of Sciences, of the places of one hundred and fifty stars
observed by La Caille at the Cape of Good Hope and at Paris between the years 1749 and 1757.
These determinations by La Caille—next to Bradley the most skillful observer of his day—bear
to the southern portion of the starry heavens the same relation that those of Bradley do to the
northern, and form the starting-point for researches on the proper motion of the southern stars.
But to make them wholly available for this purpose,a new reduction with the employment of
modern constants was needed.

This Dr. Powalky, with great labor, has successfully accomplished, and has completed a new
catalogue for the epochs 1750 and 1830 of the stars between the South Pole and thirty degrees
south declination that were observed by La Caille repeatedly with two different instruments, a
six-feet sector and a six-feet sextant. Since all of these stars have been re-observed in recent
years at Melbourne, and at the Cape of Good Hope, comparisons of La Caille’s places with these
determinations, and with those of Dr. B. A. Gould at Cordoba, will be of great scientific value.

MEASUREMENT OF PRIMARY BASE-LINE.

An account of the successful measurement of a primary base-line in Yolo County, California,
with the new compensation base apparatus is given in Appendix No. 8 by Assistant George
Davidson, under whose direction the measurement was made. Upon this base-line the practical
working of the new apparatus was tested for the first time. It had been constructed at the office
from plans designed by Assistant C. A. Schott, and is described by him in Appendix No. 7. A
discusgsion of the results of the measurement will appear in my next annual report.

GEODESIC LEVELING.

An investigation of the mean ocean level at Sandy Hook for the transcontinental line of
geodesic leveling which starts from the Atlantic eoast at that point will be found in Appendix
No. 11.

This double line of levels, eleven hundred and twenty-five miles in length, passing through
the States of New Jersey, Pennsylvania, Maryland, West Virginia, Ohio, Indiana, and Illinois, is
marked by permanent bench-marks referred to the level of the sea at all important points on the
route, and at distances apart ranging from two to forty miles. The value of these for local surveys
is obvious. When this line of levels is complete from New York to San Francisco the bench-
marks thus established will serve as base stations for determining heights of points in the interior
along the line of transcontinental triangulation, for the relative elevations of which observations
by barometer and of reciprocal zenith distances have already been made.

TERRESTRIAL MAGNETISM.

In pursuance of the plans for a systematic investigation of the distribution of terrestrial
magnetism in North America, involving the determination of the magnetic elements at stations
widely separated upon the northeastern coasts of the continent for comparison with observations
made in similar latitades upon the northwestern coasts, and also the determination of these
elements at stations properly distributed throughout the United States for the construction of a
magnetic chart, special methods of research have from time to time been organized since 1871. A
collection of the results thus obtained was published as Appendix No. 9 to my last annnal report.
It has been deemed desirable, however, to give in detail in the present report (Appendix No. 14)
the records and results of magnetic observations made at- the charge of the Bache Fund of the
National Academy of Sciences between 1871 and 1876, by observers trained under my direction,
and supplied with instruments loaned by the Coast and Geodetic Survey Office at the request of
the National Academy.

At the opening of the fiscal year 1881782 Lieut. 8. W. Very, U. 8. N, Assistant Coast and
Geodetic Survey, was at Halifax, Nova Scotia, on his way to Labrador and Newfoundland, in
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accordance with instructions directing him to determine the magnetic declination, dip, and intensity
at stations on the northeastern coast of America. Observations for these elements had been made
in 1860 at Eclipse Harbor, near the northeastern extremity of the Labrador coast in connection
with observations of the solar eclipse: this station was to be the northern limit of Lieutenant Very’s
expedition. The impossibility of obtaining transportation thither prevented the occupation of
Eclipse Harbor, but by great perseverance and by the kindness of the captain of the mail steamer
which makes an occasional trip to the outposts of civilization on that remote coast Lieutenant Very
succeeded in reaching Nain, a Moravian settlement in Labrador, in latitude 56° 33/, longitude 61°
41/, and obtained satisfactory observations. B

Three other stations were occupied on the Labrador coast; two in Newfoundland; one at Saint
Pierre de Miguelon, at the entrance of the Gulf of Saint Lawrence, and seven in Nova Scotia.

The results of these observations will add much to our knowledge of the distribution of
terrestrial magnetism on the North American Continent, and those made at stations previously
occapied will be of value in the discussion of the'secular change of the magnetic declination.

The practical importance of a knowledge of the laws governing this change is shown by the
fact that four editions of Assistant Schott’s paper, discusging the secular variation of the magnetic
declination in the United States and at some foreign stations, have been published, and to meet
the public demand a fifth one has been prepared, which appears as Appendix No. 12 of this
report. In the next Appendix is given an important paper by Mr. Schott upon the distribution
of the magnetic declination in the United States at the epoch 1885.0,

EXPLORATION OF THE GULF STREAM.

The facts brought out by the deep-sea soundings of Commander J. R. Bartlett, U. 8. N,
Assistant Coast and Geodetic Survey, carried on in the steamer Blake during the summer of 1881
across the course of the Gulf Stream, will serve to increase the interest in further investigations
of the area swept by that ocean current, and of the laws which control its action. With the aid
of the Siemens electrical deep-sea thermometer, the surface and bottom temperatures taken with
the soundings during the eruise of the Blake will be supplemented in another season by frequent
series of temperatures at various depths, and the question of the bifarcation of the Stream into
warm and cold bands, over which some doubt has already been thrown, may be definitely settled.

In Appendix No. 18 will be found a report by Commander Bartlett of tests which were made
by him of the actual working of this apparatus, in which the effect of changes of temperature in
varying the resistance ot metals to the passage of an electrical current is so ingeniously applied.
A description of the apparatus with illustrations precedes Commander Bartlett’s paper.

DEEP-8EA SOUNDINGS.

An account of the deep-sea soundings taken off the Atlantic coast of the United States
between 1879 and 1883, in connection with the exploration of the Gulf Stream, is given in Appendix
No. 19, which is accompanied by a chart showing the depth and temperatures actually observed.

STUDY OF BEND-EFFECTS IN THE LOWER MISSISSIPPIL

In connection with his duties as a member of the Mississippi River Commission, Assistant
Henry Mitchell has made a study of the effects of bends in the river upon its mean depth, and upon
the channel depth and mean depth of cross-section, selecting for this purpose, as presenting the
least anomalies and the most permanent characteristics, a portion of the Lower Mississippi
extending from the forts (about seventy-five miles below New Orleans) to Point Houmas near
Donaldsonville, a total distance measured along the channel of about one hundred and fifty-one
miles.

The conclusions reached by Mr. Mitchell are stated in Appendix No. 16.

INVESTIGATION OF FLUID MOTION.

The elucidation of certain problems pertaining to hydrodynamics, and more especially to the
subject of the motion of vessels and of bodies such as pendalums moving totally immersed in fluid,
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has become desirable in relation to researches upon the tidal theory and to other questions arising
in the progress of the survey, and demanding mathematical treatment of a high order.

For the study of these problems with special reference to the best method of investigating
them, and for the purpose of obtaining information that would be of service in the preparation of
a comprehensive treatise on fluid motion, Dr. Thomas Craig, of the Coast and Geodetic Survey,
was directed to proceed to Europe, and to confer with some of the eminent physicists then in
attendance upon the meeting of the British Association for the Advancement of Science, at York.

After an absence of five months in England and on the Continent, Dr. Craig returned to this
country in October, having accomplished the chief objects of his journey.

TIDES OF THE PACIFIC COAST.

An elaborate discussion of the tides of the Pacific coast by Professor William Ferrel is given
in Appendix No. 17. Tt is based upon observations recorded for a number of years past at San
Diego, Cal., Astoria, Oreg., and Port Townsend, W.T., using as data the hourly co-ordinates
measured from the curves of the self-registering tide-ganges at the above-named stations, and
treating these by the method of harmonic analysis. Either for investigations of the tidal theory
or for use in predicting the tide Professor Ferrel's results have great value.

SANDWICH ISLAND TIDES.

Tidal records from the self-registering tide-gaunge, loaned by the Coast and Geodetic Survey to
the Superintendent of the Survey of the Sandwich Islands, have been received to the close of the
year 1881, and the series is doubtless still in progress. This series of observations was begun in
June, 1877, the gauge being established at Honolulu. The results obtained from them and their
comparison with the Pacific coast tides will be of great interest in the general investigation of the
tides of the Pacific Ocean,

ESTIMATES.

The detailed estimates for the fiscal year ending June 30, 1884, transmitted to the Department
in November last, were accompanied by the following statement:

“It will be observed that these estimates conform in the aggregate to the amount appropriated
for the current fiscal year, and that they have been prepared in conformity with a requirement
attached to that appropriation which provides that the pay of persons continnounsly employed in
the fleld and office shall be specifically estimated for, and that the estimates for the work proposed
to be done in the several localities shall be submitted in much greater detail than before. Hence
the principal items of the estimates are not the same as before in form, although they are substan-
tially the same in effect.

“In making this change of form, an earnest endeavor has been made to meet the requirements
of the law, while preserving a necessary degree of pliancy in the detail of work proposed to be
done, and in the expenditure therefor.

“The two principal items of the appropriation, as heretofore made, have been aggregate
amounts for the survey of the Atlantic and Gulf coasts, and for the Pacific coast. They embraced
the pay of all persons employed in making surveys in the field, and in the work of the office, as well
as all ‘party expenses,’ which comprise the pay of those temporarily employed as recorders, signal
men, hands, cooks, drivers, or boatmen, as the case may be; the subsistence and transportation of
the parties, and all requisite materials, tents, boats, and all other necessary expenses incident to
the work. -

-“In the new form of estimates herewith submitted, the expenditures are divided as follows:

“1. General expenses for the survey of the coast, being party expenses as above defined. In
the ‘details of estimates’ given below, each locality proposed to be surveyed, or class of work to be
done, is specified, and the amount to be spent upon each is estimated. It is, of course, impracti-
cable to make such estimates with great accuracy far in advance, and some discretion must be left
to the Superintendent to vary the amounts according to the charaeter of the season, or unforeseen
requirements elsewhere; but this estimate will form the project for the year’s work, to be adhered
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to as nearly as cousistent with the best interests of the service, and of course the total amount
appropriated under this head will not be exceeded.

«2, Transcontinental geodetic work.—The estimate for the continuation of the transcontinental
geodetic work, or triangulation to conneet the Atlantic and Pacific coasts, conforms to the amount
granted for the carrent year, but an amount of $3,450 for the line of accurate leveling between the
two oceans has been added to this item, and deducted from the preceding ome. This line of
extremely accurate levels will have reached half-way between New York and San Francisco when
this appropriation goes into effect. ‘

«3, Aid to State surveys.—For farnishing points in aid of State surveys, same as heretofore.

« 4, Pay in field—This item provides for the pay of officers regularly employed in the work in
conformity with paragraph 4 of the Regulations for the Government of the Coast and Geodetic
Survey adopted by the Treasury Department. The actual organization of the work is represented
by the classification here given of assistants, subassistants, and aids, who constitute its normal
surveying force, the development of which is the natural ontgrowth of the needs of the country.

“The six assistants who receive salaries between $3,000 and $4,000 have been in its service for
an average time of forty years; the average term of service of the nineteen assistants who receive
salaries between $2,000 and £2,900 is thirty years; that of the twenty-one assistants whose pay is
between $1,500 and #1,900 is twenty years; the average length of service of the subassistants
and aids is ten and five years, respectively.

“5. Pay in office.—The estimates for this service are given in great detail as to the several
branches of the office work, and require no further explanation.

“§, Office expenses.—For purchase of materials, instruments, books, and all other expenditures
necessary for the work of the office, not otherwise provided for, as recited in the details of esti-
mates.

“ 7. Rent of offices—Same as heretofore.

“8. Publication of records.—Same as heretofore. The principal object in retaining this as a
separate item is the direction that the work of publication shall be done at the Government
Printing Office.

“9. Repairs and maintenance of vessels.—Sawme as heretofore.

“The total of these estimates is $573,000, against $573,900 appropriated for the current fiscal
vear.

¢ In addition to the above, I beg leave to submit and ask the sanction of the Department for
an estimate of $100,000 for the construction of a steamship specially adapted for surveying the
coast and sounds of Alasks Territory. The considerations which have been presented in favor of
this appropriation are given with the details of estimates.”

ESTIMATES IN DETAIL.

SurveEY oF THE CoaAsrt.—For every expenditure requisite for and incident to the
survey of the Atlantie, Gulf, and Pacific coasts of the United States, inclnding the
survey of rivers to the head of tide-water or ship-navigation, deep-sea soundings,
temperatnre, and current observations along the coasts aud throughout the Gulf
Stream and Japan Stream flowing off the said coasts; tidal observations; the
necessary resurveys; the preparation of the Coast Pilot; a magnetic map of North
America; and a compilation of data for a general map of the United States; and
including compensation, not otherwise appropriated for, of persons employed in
the field-work, in conformity with the regulations for the government of the Coast
and Geodetic Survey adopted by the Secretary of the Treasury :

Party expenses.—For continning the survey of the coast of Maine eastward from
Moos-a-bee, and including Machias Bay and approaches, and extension of triangu-

0 s %11, 400 00
Examination of channels between Nantucket and Monomoy ...... .......... e e 1,500 00
Continuing resurvey of Long Island Sonnd....... ......... B e st e 24, 000 00

Completing resurvey of Delaware Bay......... ... ... .. ... . .. ... .. ... 3,000 00
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Continuing examination of changes and resurveys on the sea-coast of New Jersey.... $2,100 00
Survey of estuaries of Chesapeake Bay and of Sounds in North Carolina not hereto-

fore surveyed ... ... .. .. it e e, 2,400 00
Continuing the survey of eastern coast of Florida between Jupiter Inlet and Key

T 5 U 7,500 00
Continning survey of the western coast of Florida from San Carlos Entrance southward. 3,000 00
Continuing survey northward from Aneclote Keys, Florida.......... ... ........... 3, 000 00
Continuing survey of the coast of Louisiana from Barataria Bay westward and from

Caleasien Pass eastward .. .. . ... ... et i 8, 000 00
To complete the survey of the coast of Texas and to make such re-examination of inlets

AR INAY D DRCBSBATY - - o s e cmees e eeae o e et ee e, 3, 000 00
To make off-shore soundings along the Atlantic coast and eurrent and temperature

observations in the Gulf Stream ..... ... ... ... . ... L0 Lol 6, 000 00
For determinations of geographical positions (Jongitude party). . . .. ... 2,500 00
To complete the triangulation connecting the survey of the coast with that of the

Lakes .. e e i aaa 2,700 00
To continue the primary triangulation from Atlanta towards Mobile ... .. ......... 3,300 00
For an exact line of levels from the Gulf to the transcontinental line of levels between

the Atlantic and Pacific Oceans . ... ... ... ... e e aaieeaan 3, 000 00
To continue tidal observations...... ... .. ... il 2,000 00
To continue magnetic observations ................ e e e 2, 700 00
To continue gravity experiments . ....._ ... .. ... ... ... e e et ianeeaan 3, 000 00
To make special hydrographic examinations for the Coast Pilot.. -................. 3,000 00
For compilation of data for a general map of the United States . ... ... .............. 2,700 00

For continning the survey of the coast of California, viz: for topography from San
Diego (False Point) towards San Luis Rey, from Moro Rock to San Simeon, and

from Point Piedras Blancas to Cape San Martin....... ......... .. ... .. .. 10, 000 00
For primary triangulation from Point Sal northward, from Table Mountain southward,

and from Trinidad Head to the Oregonline ........ ... ... ... ... . ... ... 20, 000 00
For hydrography off the same COaSt ...v. . vuveeiiiioiiie ittt it e 7, 000 00

For continuing the survey of the coast of Oregon, viz: Topography from Umpquah
River northward, including survey of Sinslaw Entrance, Koos Bay, and off-shore
hydrography and completion of the surveys of Columbia and Willamet Rivers to

the head of ship navigation .. . ceeeicniaeo. 10,000 00
For continuing the survey of the coast of Washmgton Terrwory, viz: (Joutmumg the
triangulation, topography, and hydrography of Fuca Strait..................... 6, 000 00
For completing survey of Puget Sound. ... ... oo i e 6, 000 00
For examinations and surveys of such passages, anchorages, and harbors on the coast
of Alaska as may be deemed most needful......... Ceierets eieriieaaiaeea.. 8,000 00
For tide observations on the Paeificeoast ......... ... ioiiiiiiiiaiian L 2, 000 00
For magnetic observations on the Pacificcoast. ... ............ . .......... ... 2,000 00
For gravity observations on the Pacificcoast... ... ... ... ... . ol 1,000 00
Total for party exXpenses . ... ..ee.oi cieemiinii i, e 172, 000 00
Transcontinental geodetic work.—For transcontinental geodetic work, including line of
leveling between the Atlantic and Pacific Oceans...... .. e e eieeaaaas 33, 450 00
Aid to State surveys.—For furnishing points for State sarveys....................... 16, 000 00
PAY 1N FIELD.—For the pay of officers continuously employed, viz:
Pay of Superintendent ... ....oe i i it e eae s 6, 000 00
Pay of six assistants, at rates between $3,000 and $4,000 per annum ................ 21, 200 00
Pay of nineteen assistants, at rates between $2,000 and $2,900 per annum ........... 43, 000 00
Pay of twenty-one sssistants, at rates between $1,500 and $1,900 per annum. ........ 36, 000 00

8. Ex. 17



10 UNITED STATES COAST AND GEODETIC SURVEY.

Pay of nine subassistants, at rates between $1,100 and $1,400 per annum ........... $11, 250 00
Pay of nine aids, at rates between $720 and $900 per annum ...oeve ioviveiianaan... 7,500 00
Total payin field.... .. . ettt ieaiisiaceaan, e eneeas 124, 950 00

PAy 1N OFFICE.—For pay of persons employed in the office of the Coast and Geodetic
Sarvey, viz:

1n office of Superintendent, three persons, from $300 to 1,800 per anpum .......... 4,200 00
In office of Disbursing Agent, three persons, from $1,200 to $2,500 per apnpum ...... 5,700 00
In office of Hydrographic Inspector, six persons, from £650 to $2,200 per annum .... 8,100 00
In office of Coast Pilot, three persons, from $700 to $1,500 per annum .............. 3,480 00
In office of Assistant in Charge, eight persons, from £720 to $1,800 per annum ...... 8,100 00
In Computing Division, eight persons, from $600 to $1,870 per annum............... 9, 600. 00
In Division of Tides, three persons, from $720 to 2,000 per annum . ................ 3,770 00
In Drawing Division, fifteen persons, from $400 to 2,400 per annum. .. .. e 19, 300 00
In Engraving Division, twenty-four persons, from $600 to $2,400 per annum......... 37,200 00
In General Service Division, nineteen persons, from $400 to $2,000 per annum....... 16,350 00
In Instrament Shop, eight persons, from $500 o $2,000 per annum ................. 9,100 00
In San Francisco sub-office, three persons, from $720 to $1,800 per annum....... .., 3,600 00

Total payinoffice..... . .ooii (i e 128,500 00

In further explanation of the above estimate it may be stated that the amounnt $128,500 is
required for pay of mathematicians and computers employed in the redunction and discussion of
the geodetic, astronomical, and magnetic observations sent in by the assistants in the field ; of
draughtsmen; for the reduction of the plane-table sheets and the construction of the different
classes of charts for publicatioh; of engravers, copper-plate printers and electrotypers; of
computers for the discussion and prediction of tides; of persons employed in collecting, verifying,
and arranging the data required for the Coast Pilots; of the hydrographic draunghtsmen in the
office of the Hydrograpbic Inspector, required for the reduction of the hydrographic surveys by
the officers of the Navy attached to the survey; of the disbursing agent and accountants; of the
mechanicians in the Instrument Shop for the construction and repair of instruments, including
the carpentry; and of others employed in the official correspondence; writing and copying reports;
preservation of the records of the Survey; distribution and sale of charts; and pay of packers,
messengers, and watchmen.

OFFICE EXPENSES.—For purchase of new instruments, books, materials, &c.; photo-
lithographing, transportation, fuel, gas, and expenses of all kinds necessary for

the execution of the office work, as per the accompanying explanation:
Purchase of new instruments and DOoKs . ......oovee i iiiiiin hiiiiiiiiiicie ., £8, 450 00
Materials required for the Drawing Division, and map-mounting; by the Instrument

Shop for the construction and repair of instruments; supplies for the carpenter’s

shop; and for allowances to the assistants employed in charge of the office details,

in accordance with the regnlations........ ... ..o . ... 7, 950 00
. For chart paper, printing-iuk, copper-plates, engraver’s supplies, and for copper, zine,
and chemicals for electrotyping . ... ... .. ieeiiieann.. 7,590 60
Forextra engraving.....c...ooiiiin ittt iiiennrnncannnnn fesemeeatt tresenrentcnan 1,800 00
For photolithographing charts for immediate u8e ... ... vcovnernniiennnni e an... 7,200 00
For stationery for the office and field-parties, transportation of instruments, &e., office
furniture and repairs, and for office wagon ....................eiiaiiiu.. .. 6,120 00
For fuel, gas, telegrams, extra labor, and washing....... ... .. ... ........ ... 3,500 00

For miscellaneous and contingencies of all kinds, including the traveling expenses of
assistants and others employed in the office sent on special duty in the service of the

B e van O e, cee 2,990 00
Total for office expenses..................... tetieeiiteiiiesinaiaae., 45,600 00
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RENTS.—For rent of buildings for offices, work-roowms, and workshops in Washington . 10,500 00
For rent of fire-proef building No. 205 New Jersey Avenue, including rooms for stand-
ard weights and measures, for the safe-keeping and preservation of the original
astronomical, magnetic, hydrographie, and other records; of the original topo-
graphical and hydrographic maps and charts; ofinstraments, engraved plates, and
other valuable articles of the Coast and Geodetic Survey....................... 8, 000 00
Motal for remt .. . e eiierceee e 16, 500 00

PUBLICATION OF RECORDS.—For continuing the publication of observations and their
discussions made in the progress of the Coast and Geodetic Survey, including com-
pensation of civilians engaged in the work, the publication to be made at the Gov-

ernment Printing Office. ... ... .. L iieieee. 6, 000 00
REPAIRS AND MAINTENANCE OF VESSELS.—For repairs and maintenanee of the com-
plement of vessels used in the Coast and Geodetic Survey....................... 30,000 00
In all, for Coast and Geodetic SUrvey....oviuveervaimimminncnaiiaano, 573 000 00
PROPOSED STEAMSHIP FOR ALASKA.—For the construction of a steamshlp especially
adapted for surveying the coast and sounds of Alaska Territory................ 100, 000 00

In explanation of the preceding item the following correspondence is appended:

TREASURY DEPARTMENT, July 1, 1882,

S1R: I have had the honor heretofore of transmitting you a communication to me relative to
an appropriation for the building of a vessel for the purposes of “the Coast Survey” along the coast
of Alaska. Ialso,in reply to a letter from you, informed you that in my opinion there was no vessel
of the Revenue Marine service that could be used for the purpose above mentioned.

I now have the further honor of handing to you another letter from Professor Hilgard, of the
United States Coast and Geodetic Survey, on the same subject, and of saying that I am convinced
that this effort on the part of that office is not mere pertinacity, but is made from a hearty belief
in the needs of that branch of the public service and of the commercial marine interests of the
country.

From conversation with gentlemen connected with that branch of the service, and from some
observation of facts, I am prepared to say that the Territory of Alaska is worthy of the attention
and fostering care of Congress, and that no means consistent with a wise economy should be spared
to bring it within the range of commercial enterprise and open its resources to the public reach and
use. Doubtless a survey and charting of the coast, straits, inlets, bays, and harbors, as perfect as
may be, is an efficient means to that end, and vessels of suitable build and capacity are needful
So much I am able to say unhesitatingly and of my own observation.

The specific thing sought at the present is an appropriation of $100,000 for the building of a
vessel. As to the need now for this I must rely upon the statements of those having the general
matter in charge ; and those statements are well set forth in the accompanying letter of Professor
Hilgard. They seem to me to be more than plausible as to the need of a vessel. I commend them
to the attention of the committee, which is finally to judge whether the sum asked for can be
afforded from the public moneys without inconvenience to other urgent demands upon the public
moneys.

Very respectfully,
' CHAS. J. FOLGER,
. Secretary.
Hon. FRANK HISCOCK, .
Chairman Committee on Appropriations, House of Representatives.
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UNiTeED STATES COAST AND GEODETIC SURVEY OFFICE,
Washington, February 3, 1882,

B1R: The rapidly growing commerce and navigation on the coast of Alaska warns us of the
ipportance of making as early as possible more complete surveys of that coast than have hitherto
been practicable with the means at the command of the Department,

A consideration of what has been done will show that great diligence has been used by this
office since the acquisition of that Territory. A general map of the coast from previous Russian
and British explorations and local surveys, a general chart of the coast, and an atlas of harbors in
Alaska were published as early as 1869. A volume of sailing directions was compiled and
published in 1869. More exact surveys of important localities have since been made by this office,
and thirty-eight charts from original surveys have been published. Two of these are from surveys
made by United States naval vessels on duty on that coast. A new and much enlarged edition of
the Alaska Coast Pilot is in hand and over one hundred pages stereotyped, and fifteen charts
illustrative of the same are engraved and nearly ready for printing. Seven additional charts of
hitherto unsurveyed localities are in hand for engraving from observations by the officers of the
Survey, and the number of astronomical positions fixed and magnetic observations preparing for
publication is very large.

In the mean time the people on the Pacific coast are calling for a more rapid progress of the
survey on the northwestern coast, as is evidenced by memorials presented to Congress, copies of
which are appended to this letter.

In order to carry on the work to good advantage a new vessel especially adapted for the purpose
is absolutely necessary. The required gualities of such a vessel are—size for carrying a compara-
tively large staff of officers and erew; capacity for a large quantity of provisions and coal, which
cannot be easily replaced during a long season’s work; strength to resist damages liable on a
dangerous and unknown coast, water-tight compartments being a necessary adjunct; speed to
overcome the strong currents of the narrow channels; economy of fuel aud proper sail-power,
assisting in the saving of fuel when practicable, making it possible to maintain the field for the full
length of the working season, and keeping the expenses within the limits of the appropriation made
by Congress.

The plans for such a vessel bave been prepared under the direction of my predecessor, Capt.
C. P. Patterson, and this office is ready to make contraets, if authorized by Congress,

In view of the foregoing considerations, I have the honor to request the Department to recom.
mend to Congress a special appropriation for the construction of a vessel for these surveys, at a
cost not exceeding the sum of 100,000,

It is very desirable that the appropriation, if approved, be available at an early day, in order
that advantage may be taken of the surveying season of 1883,

Very respectfully,
J. E. HILGARD,
Superintendent,
The Honerable SECRETARY OF THE TREASURY,
Washington, D. C.

UNITED STATES COAST AND GEODETIC SURVEY OFFICE,
Washington, June 29, 188"

Sir: On the 3d of February I had the honor to address you a letter, asking that you would
recommend to Congress an appropriation of $100,000 for the building and equipping of a vessel for
the survey of the coast of Alaska.

The matter was also urged by memorials from the Chamber of Commerce of San Francisco, from
the Geographical Society of the Pacific, and from the California Academy of Sciences. These
memorials accompanied my letter.

These documents were transmitted by you to Congress, and no appropriation for the purpose
proposed appearing in the sundry civil bill, I beg to recall the subject to your attention, because the
commercial necessities of the Pacific coast partlcularly demaund asurvey of the great interior passages
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of Alaska, notorious for their hidden and unknown dangers; and because the Coast Survey has no
vessel properly adapted and fitted for such duty. The Hassler is now there, but is especially
needed for the hydrography of the coasts of California, Oregon, and Washington Territory.

Urgent applications were made upon the Superintendent last year by the Chamber of Com-
merce and other commercial bodies for special surveys of such dangerous passages as Wrangell
Strait, whereby several hundred niles are saved on each trip of the mail and coasting vessels.

Since the date of my letter, I have also had the personal statements of officers of the Survey
who have been through these waters, and who have given attentive study to the rvesources, require-
ments, and development of that country.

The resources of Alaska are much greater than are generally known; for example, the area of
her cod-fishing banks is estimated to be four times greater than that of the Banks of Newfoundland,

- and the coasts of the Archipelago Alexander embrace between eight thousand and nine thousand
miles clothed with timber of great size and excellent quality, which will be a source of supply when
all other sources are exhausted.

Of the mineral wealth of the Territory the favorable reports have been confirmed.

The existing charts of this region are in a great measure founded upon those of Vancouver of
1792, and but recently the revenue cutter Corwin, when returning with the Rodgers expedition,
strauck upon unknown dangers.

Added tothe unreliable and misleading details of these charts, the dangers to navigation are
increased by the heavy seas of these high northern latitudes and the unusual amount of rainy,
thick, and foggy weather, together with the short daylight of winter.

The number of vessels trading to these waters and the number of fishing and whaling vessels
have yearly increased. )

There are no trustworthy pilots for the interior straits of the Archipelago Alexander, for the
Shumagin and Aleutian Islands, or for the approaches to the great rivers Yukon, Kriskorin, etc.
The few English pilots for the regular route from Fuca Strait to Sitka demand extraordinary
remuneration (as high as five hundred dollars per mouth for Admiral C. P. R. Rodgers).

For want of Government charts, companies trading to these waters are using private charts
ecompiled from information obtained by their captains.

In consideration of these difficulties which beset the commercial community of the Pacific
coast, the cost of insurance is upusunally large and oppressive, and in winter it is practically
prohibitory,

We have endeavored, with the very limited means at our disposal for Alaska, to meet some ot
the most urgent wants of commerce by the examination of dangerous localities, by the publication
of sailing directions, the compilation of charts, observations of tides, ete. It must be evident,
nevertheless, that little systematic work can' be done without a vessel constructed and equipped
expressly for this duty, and whose whole time shall be devoted thereto. The Hassler, now tempo.
rarily in Alaska, is a gingle-shell iron vessel, not suited to these waters, as I have more explicitly
detailed in my previous letter, and should she strike upon an unknown danger would doubtless be
a total loss, just as the Suwanee was lost in Shadwell passage.

The practical acquaintance of the ofticers of the Coast Survey with the waters of Alaska;
their knowledge of the resources of the Territory, and their familiarity with the commercial
demands of the Pacific coast for charts to aid navigation, conspire to give force to my request for
this vessel.

Very respectfully,
: J. E. HILGARD,
Superintendent.
The Honorable SECRETARY OF THE TREASURY.
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OBITUARY.

CARLILE P. PATTERSON, Superintendent of the Coast and Geodetic Survey, died at Brent.
wood, his home near Washington, D. C., on the 15th of August, 1881.

Mr. Patterson was born at Shieldsborough, in the State of Mississippi, August 24, 1816.
Entering the service of the United States as a midshipman in the Navy at the age of fourteen,
upon reaching the grade of passed midshipman he was ordered to duty on the Coast Survey during
the superintendeney of Mr. Hassler, and as lieutenant in 1846 he took charge of a hydrographic
party in the Gulf of Mexico, under the direction of Superintendent Bache.

The earuestness and vigor with which the hydrographic work in Mobile Bay and Harbor was
prosecuted by Lieutenant Patterson so impressed the citizens, that the corporate authorities,
throngh the mayor of the city, addressed a communication to him in December, 1847, as
‘“commanding the party of the Coast Survey,” expressing their gratification at the attention to
the interests of the eity manifested by the Superintendent and the officers under his direction.
While promptly acknowledging this communication in behalf of the Superintendent, Lieutenant
Patterson was equally prompt in correcting an erroneous impression, and in stating that his own
party was but one of several, naming the officers upon the accuracy of whose observations the
valae of his own results depended.

At this time, war between the United States and Mexico was in progress, and the impulse to
serve his country more immediately in the line of duty in his profession was one that Lieutenant
Patterson could not resist. He asked permission from the Superintendent to retire temporarily
from the Survey, in order to conduct an explosive flotilla, powerful enough to disable the great
fortress which defended the Gulf approaches to Vera Cruz. He knew that the enterprise might
be hazardous to himself personally, but in his own view the results would be speedy and sure.
His proposal the Superintendent thought it best to decline.

Upon being relieved from duty on the Survey, Mr. Patterson’s preference for pursuits that
would fully enlist his constitutional activities led in 1850 to his retirement from the Navy, and his
taking command of a Pacific mail steamship. In this and in other private business he continued
till 1861, when the needs of the country again demanded his services, and he accepted the position
of Hydrograpbic Inspector in the Coast Survey, offered him by Superintendent Bache.

In this capacity, the demands made upon his energies were arduous, the course of public
events calling for unusual efforts to meet calls from the Government for charts and information
indispensable to operations afloat. The special fitness he manifested in devising plans in a time
of great public emergeney, and his close attention to every detail of their execution, won for Mr.
Patterson the unrestricted confidence of his distinguished chief. This feeling was shared by
Professor DBache’s successor, who took occasion not infrequently to express his high apprecia-
tion of the labors of the hydrographic inspector, referring particularly to his faithful and compre-
hensive suggestions in the stimulatiog and developing of individual thought, and to his wise
recommendations concerning commercial and maritime interests.

Upon the resignation of Professor Peirce in February, 1874, Mr. Patterson was appointed
Superintendent. He brought to the performance of his duties an intimate acquaintance with the
requirements of the work gained by his long training and wide experience in its service, and an ~
earnest devotion to its interests as viewed by a man of strong will, sound judgment, and unre-
mitting executive energy, determined to uphold a high standard of efficiency, and to spare no
personal labor in behalf of the needs of the Government.

His tenure of the office marked strongly an epoch in the history of the Survey. His
predecessor, Bache, held in thought the plan of a triangulation along the Blue Ridge as essential
to the completion of the work, but in his day restricted views prevailed in regard to public
expenditure. Other impressions succecded in time. Nations far inferior to our own had maps of
their territory. The eminent mathematician, Peirce, had expanded the scope of the work, and a
geodetic survey to span the continent, and to lay the fonndation of a general map of the country
had charms for 3 mind like that of Patterson. He believed that results might be proportioned to
thought previously given, and hence it was that in schemes for triangulation his patient study in
advance ceased only when improvement in the plan was found to be impossible. He succeeded in
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carrying out the policy of his predecessor and in preserving unbroken the organization of the
Survey throughout a period of great commercial depression and of close retrenchment in every
Government expenditure,

His death is to be deplored as that of one who was great in spirit, gentle in his dealings,
forbearing towards subordinates, magnanimous in the presence of equals, and himself the peer of
any in exalted character, All elements of truthfulness, the height of manly courage, the most
tender susceptibilities of human sympathy, were his in large measure.*

OBITUARY.

THOMAS MCDONNELL died at Washington, D. C., May 29, 1882, in the seventy-ninth year of
his age.
Mr. McDonnells connection with the Coast Survey began in 1833, under the superintendency
of Mr. Hassler. He entered its service as artificer in the party of the Superintendent, acting also
-in the capacities of paymaster and quartermaster. The nnvarying fidelity and good judgment
with which he discharged these duties commended him to the respect and confidence of his official
superiors and won for him their friendship and esteem. For thirty-three years he served actively
in the field, and was then placed in charge of the map and chart room of the office, a position
which he held till his death.
Having served under five successive Superintendents, and for a period of almost fifty years,
Mr. McDonnells memory, which retained its powers unimpaired to the last, was well stored with
recollections of persons and events of earlier days, and he was consulted in regard to them almost
a8 an oracle.
Few of his cotemporaries on the Survey now survive him. His friends, while deeply lament-
ing his loss, are partly consoled for it by the reflection that he was spared to them long enough
to reap the rewards which attend upon honorable old age.

[* A memorial of Mr. Patterson will be fonnd in Appendix No. 24.]




PART 11 -

In the detailed recitals of field-work which follow, under the several heads of sections, are
stated the localities in which work has been in progress, the names of the officers conducting it,
and the kind of work executed, with bricf notices of the results attained, following the same
geographical order as that observed in Appendix No. 1.

The report of the Assistant in charge of office and topography follows. In this is given a
summary of the operations of the office during the fiscal year, with references to the appendix
containing the detailed reports of the several office divisions. These papers will be found in Part
II1 of this report, which includes, in addition to them, other appendieces of a scientific character,
wherein are discussed certain methods and results of the Survey. References to some of the more
important of these appendices have already been made in Part 1.

As my immediate adviser in matters pertaining to the details of the hydrographic branch of
the service, and as Chief of the Hydrographic Division in the office, Commander C. M. Chester,
U. 8. N,, Assistant Coast and Geodetic Survey, remained on duty during the year. His report
(Appendix No. 6) gives a list of naval officers on Coast-Survey duty; the number and names of
the vessels belonging to the Survey, their commanders, and localities where occupied at the
beginning of the fiscal year, and a summary of the work done by the hydrographic draughtsmen
under his direction in the office.

Commander Chester refers to the large number of charts corrected during the year, nearly
four hundred, and calls attention to the hearty interest shown by the inspectors of the Light-House
Board in keeping the office supplied with the latest information on the subject of aids to
navigation. - '

Changes in the system of buoyage on some parts of the coast made necessary a large share of
the corrections to charts, and involved much labor on the part of the assistant hydrographic
inspector, Lieut. Richardson Clover, U. 8. N., who succeeded Lieut. C. T. Hutchins, U. 8. N., upon
his detachment in July, 1881, The intelligent and zealous efforts of Lieutenant Clover were
suecessfully directed towards keeping the chart-room editions as closely up to date as practicable.

SECTION I.

MAINE, NEW HAMPSHIRE, VERMONT, MASSACHUSETTS, AND RHODE ISLAND, INCLUDING COAST
AND SEA-PORTS, BAYS, AND RIVERS. (SkercH No. 3.)

Topography of Pleasant Bay and River, Me.—The topographical survey of the shores of Pleasant
Bay and River, coast of Maine, was assigned to Assistant C. H. Boyd in June, 1881. He reached
the field early in July, and finding that many of the stations of the triangulation of 1861 could not
be recovered, made a supplementary triangulation to determine the points needed in plane-table
work. The topography was begun on the 23d of July, and prosecuted until the end of October,
when the field-work closed. Mr. Boyd reports the season as an unfavorable one, there being an
exceptional amount of fog and rain. His plane-table sheet extends from Cape Split, at the western
entrance of Moos-a-bec Reach, Maine, to Addison’s Point on Pleasant River, including the shores
of Cape Split Harbor, and the islands at the entrance to Pleasant Bay.

Mr. B. Bradbury, jr., served as Aid in the party during a portion of the season.

16
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The statistics of the work are as follows:

Shore line surveyed, miles . ... ... ... .. L e cearaees 40
Roads, miles. .. ... ... e e o 2D
Area of topography, square miles ... .. ...... ... ciiioail ceeiaoal 21
Stations ocenpied in triangulation ...... .. ... L e it e e 6
Positions determined .... ... ... oo il e e e 14

The work of Assistant Boyd during the winter season on the eastern coast of Florida will be
referred to under the head of Section VI,

Topography of Harrington River, Flat Bay, Back Boy, and adjacent islands, Me.— Assistant
W. H. Dennix took the field on the 11th of Jaly, and after determining a safficient number of
points for use in his plane-table work, began a topographical survey of the islands and ledges to
the southward of Harrington River entrance, and extended the work to include the shores of Back
Bay, Flat Bay, part of Ripley’s Neek, and part of the western shore of Harrington River. The
season was not a favorable one, rain and fog delaying progress during twenty-six days out of
ninety six. Field work closed on the 5th of November. The statistics are:

Shore line surveyed, miles.............. PO e wart e 93
Roads, miles ... ... .. . i e e e et e e 15
Area of topography, square mileS... ... ... ... Loial oo Ll Ll 19

Mr. E. L. Taney rendered acceptable service as Aid in the party. .Assistant Denuis was
agsigued to duty at the office during the winter.

Topography of Narraguagus River, Pigeon Hill and Narraguagus Bays. -—Assxstant Charles
Hoswer took up topographical work in the vicinity of Millbridge, Me.. on the 14th of July, and
continued it till the 17th of October, when the survey assigned to him was completed. The two
topographic sheets which he executed include Boisbubert Island, forming the eastern shore of the
southern part of Pigeon Hill Bay; Pond Island, and Trafton Island in Narraguagus Bay; part of
the township of Millbridge forming the western shore of the Bay, and both shores of Narraguagus
River from its mouth to the town of Millbridge. The work was much delayed by fog and rain.
Statistics are as follows:

Shore line surveyed, miles.......... ... ool et eeeeeiie e 49
Roads, miles... ... ... . e 27
Area of topography, square miles. ... .......... e e e e 21
L 4

During the winter Assistant Hosmer was assigned to duty at the office. From this he was
detached temporarily, in February, for field service which will be noticed under the head of Section IL.

Topography of the Narraguagus River.—The topographical survey of the shores of the Narragua-
gus River from Millbridge to Cherryfield was agssigned to Assistant A. W. Longfellow. Field.
work was begun on the 11th of July, and continued until November 14. Raiu, fog, and wind were
upusually prevalent during the season. Mr. Longfellow’s topographical sheet joins that of
Assistaut Hosmer on the south, and was extended to join that of Assistant Denuis on the east.
He reports the following statistics of work upon the completed sheet:

Shore line surveyed, miles........ ... ... .oiaall et e 31
Streams traced, miles.... ............ .. e e i e cee.. 30
Roads, miles.. ... ... ... ... Ll e e e e 50 .
Area of topography, square miles ... ....._ ... L L.l e 19

Hydrographic survey of Dyer's Bay and of Gouldsborough Bay ; soundings in Skilling’s River, Me.—
At the beginning of the fiscal year, July 1, Lieut. H. G. O. Colby, U. 8. N., Assistant in the
Coast and Geodetic Survey, was engaged with his party in the schooner Eagre in hydrographic
work upon the coast of Maine. Having completed the surveys of Rockland Harbor, and Muscle
Ridge Channel, as mentioned in my Hist annual report, Lieatenant Colby finished in one day the
ranning of the additional lines of soundings required in Skilling’s River. These lines were run at
high water over flats that are bare at low water, the tides being reduced from a level found by
comparison with the bench-mark at Salisbury Cove, Maine. Soundings were also taken around all
wharves in the vicinity as near high water as possible.

8. EX. 17—l
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On the 7th of July the survey of Gouldsborough Bay was begun. All ledges were carefnlly
examined; flats or places bare at low water were sounded as near the times of high water as
practicable. The work in Joy’s Bay and in West Bay or Gouldsborough Harbor was also done in
this way. Lieutenant Colby remarks iu his report that there is a small boat channel through
Joy’s Bay to Steuben at low water, and also one to Gouldsborough throngh West Bay., The
prineipal anchorage for vessels of medium size is just below Garden Point, where there is plenty
of water and good holding ground, but vessels must lie inside of the chanmel clear of the tide.
Large v. ssels would do well to anchor on the eastern edge of the channel below Rodgers Point.

The tide-gauge was set up below Garden Point; tides were observed through one luunar
month, and a bench-mark was established.

Some additional soundings being necessary off Schoodic Head, on the eastern side of the
entrance to Freuchman’s Bay, to complete the chart of that bay, this work was taken up Aungust
10 aud finished August 153. The tidal observations were made at Prospect Harbor, and afterwards
referred to the bench-mark at Gouldsborough Bay.

Lieutenant Colby then began, August 18, a hydrographic survey of Dyer’s Bay,and completed
it October 1, with the exception of some work at high water on the western shore of Petit Manan
Point. For this the sea was not smooth enough at any time daring the season to obtain accurate
results, All ledges and flats bare at low water were carefully sounded as near high water as
possible.

Examination of dangers to navigation in the vicinity of the harbors of Gloucester and Salem,
Mass.—Under instructions received early in October, 1881, Lieutenant Colby proceeded with his
party in the schoouer Eagre to Gloucester Harbor, Mass.,, and made a carefal hydrographic
examination of Dog Bar, Round Rock Shoal, and Webber’s Rock. He then examined certain
dangers to navigation reported by Mr. G, T. Dexter of Boston as existing in Salem-Harbor, and
found in some cases less water than laid down upon the charts. Having completed this work,
Lieutenant Colby closed operations for the season.

Examination of dangers to navigation at the entrances of Kennebee River and Booth Bay, Me.,
and in Muscle Ridge Channel and Eockland Harbor.—At the opening of the season in 1882, Lieutenant
Colby was instructed to make certain hydrographic examinations upon the coast of Maine. He
reached Fort Popham, at the entrance of the Kennebec River, on the 26th of May, and at once
began a search for a rock reported to be in the channel to the northward of Pond Island Light.
This rock was found, its position established, and the least water upon it ascertained to be 18.1
feet at mean low water. Search was also made, but without success, for a reported 12-foot spot
on Stage Island Ground, on the east side of Kennebec River entrance. A bench-mark was
established at Fort Popham, and observatious of tides were made during two weeks.

A shoal spot with but 12 feet of water having been reported to the westward of Damiscove
Isiand, off Booth Bay eutrauce, it was found after due search, established in position, and the
least depth at meun low water determined to be 11.3 feet. A spot was also fonnd to the westward
of Damiscove Island called by the fishermen Damiscove Rock; it was located, but not developed,
as the shoalest spot found had 31.1 feet at mean low water, with plenty of water all around it.

A 10-foot spot, reported between Squirrel and Fisherman’s Islands, Booth Bay, was searched
for at low water. The bottom could be distinetly seen, and the least depth found was 15.4 feet.

Heron Ledge was next visited and a careful search made for the shoalest spot, upon which
5.2 feet of water were found.

Observations for tides were taken at Booth Bay, where a bench-mark was established, and at
Squirrel Island.

A careful examination was made to determine the existence or non-existence of a rock marked
on the chart of Saint George’s River and Muscle Ridge Channel as ¢ Northwest Ledge,” and
referred to in the Atlantic Local Coast Pilot, subdivision 3 (third edition), page 253. This rock
could not be found. : .

At the close of the fiscal year the party uuder the direction of Lieutenant Colby was engaged
in Rockland Harbor, Me.,in searching for several reported dangers. Additional lines of soundings
were run for this purpose and for the verification of former work.
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The following named officers were attached to the party during the season ending in November,
1881: Lieutenant H, T. Monahon, U, 8. N., Master W. H. Noxstrand, U. 8. N., and Eusigu O. G.
Dodge, U. 8. N.; and during the season beginning in May, 1382, Ensigns David Dauiels, U. 3. N.,
H. T. Mayo, U. 8. N,, and O. G. Dodge, U'. 8. N. The statistics here given are for the work of
the season beginning May 4 and ending November 1, 1881 :

© Milesruninsounding ... ... .. .iii..o. e e 630
Angles measured................. e e e e e 4,178
Number of soundings ..... ...... e e e e e R & 8 142

Tidal observations.—The self-registering tide-gauge at the station in Pulpit Cove on North
Haven Island, Penobscot Bay, Me., has maintained a continuous record duaring the year by the
care of Mr, J. G, Spaulding, the observer who has had charge of it since its establishment in
January, 1870.

The series of records has been almnost perfect thus far, very few interruptions having ocenrred
from ice, even in the coldest winters, owing to the effectiveness of the heating apparatus. When
a short stoppage for repairs becomes neccssary, hourly readings are taken upon a staff gauge.
The location of this tide station, Iying within twenty-five miles of deep water, and sheltered from
the immediate effect of severe storms, fulfills the conditions most favorable for showing the
characteristics of the tides of the Gulf of Majue. A full series of meteorological observations has
been kept up since the beginniug of the tidal record.

Ezamination for the Coast Pilot of changes in sailing lines, and of reported shoal at the enstern
entrance of Nuntucket Sound.—Near the close of the fiscal year, 1881-'82, it was decided by the
Light-House Board to change the position of the light-vessel off ollock Rip, on account of
changes in the shoals in Monomoy Passage, and as this would involve alterations of considerable
magnitude in the sailing-lines as laid down on the charts and in the Atlantic Coast Pilot, Assistant
J. 8. Bradford was instructed to make such hydrographic examinations of the proposed sailing-
lines in the vicinity as were needful, and also to verify the reported formation of an eighiteeu-foot
shoal close to the position of the light vessel as then existing before removal,  Assistant Bradford,
having performed this duty, returned to the office, and resumed his work upon the Coast Pilot.
Earlier in the year he had made exawminations of channels iu New York entrance, and in Delaware
and Chesapeake Bays; these are referred to under the heads of Seetious II and 1II.

Measurement of the force of gravity.—Absolute determinations of gravity were made during
the year by Assistant Charles 8. Peirce at Camnbridge, Mass., at Baltimore, Md., and at Washington,
D. C. An additional statement in regard to these determinations will be found auder the head
of Section ITI. In Appendix No. 23 Assistant Peirce presents in a concise form results obtained
by him for force of gravity,

Geodetic operations in New Hampshire—In continuation of the triangulation of the State of
New Hampshire, Prof. E. T. Quimby, Acting Assistant, took the field at the beginning of the
fiscal year, establishing his party upon Mount Washington. At this station measurements of
horizontal and vertical angles were made until the close of September, The season at this station
was remarkable for an almost aninterrupted coutinunance of rain and fog, with severe thunder
storms, during one of which the vertical circle, which was protected by a thin rubber covering,
was struck by lightning. It was not seriously damaged, however, the most marked effeet of the
electricity being to cover the instrument with melted rubber, completely blackening it.

Trask Hill, in Wolteborough, Carroll County, was next occupied, observations being begun
October 12, At this station the weather was quite favorable, and early in November, the obser-

vatious having been eompleted, field-work was closed for the season. Professor Quimby reports
the following statistics: '

Vertical angles, whole number measored.............. c.o.oiiiionir oonn. 27.
Horizontal angles, whole number measured ....... e e 43
Vertical circle, whole number of pOIAtings. ... ......oonviienn cciaennn s 376
Horizontal circle, whole number of pointings............. e e 2070

Geodetic operations in Vermont—For the continuation of the triangulation of the State of
Vermont, Prof. V. G. Barbour, Acting Assistant, took the field at the beginning of the fiscal
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year, and after establishing a station, ¢ Chesterfield,” in the town of Chesterfield, N, H., for con-
nection with points in the scheme of triangulation of the southeastern part of Vermont, he estab-
lished his observing camp on Styles Peak on the 16th of July, 1881,

The observations at this station were completed on the 1ith of August, and on the 13th of
August the occupation of Glebe Mountain was begun. This mountain is broad and heavily
timbered, and lines of considerable length had to be ent to open views of connecting stations.
Much hazy and smoky weather delayed progress. Work at this station was finished on the 21st
of September, and on the 23d of the mounth the party was moved to White’s Hill. The weather
being now very fuvorable, the observations were completed October 6, and field vperations closed
for the season. Professor Barbour reports as the statistics of the work:

Horizontal angles, whole number measured. .. ... e e e 717
Vertical angles, whele number measured . .. ... . ... O 5 21

Primary triangulation for the connection of Lake Champlain with the survey of the coast.—At
the openiug of the fiscal year, July 1, 1881, Assistant Richard D. Cutts was occupying a station
ou Bigelow Mountain, near Keeseville, Essex County, New York, for the purpose of continuing
the primary triangulation to the Canada line in order to complete the connection of the survey of
Lake Champlain with that of the coast.

Heliotropers had been established at two stations in Vermont, Bellevue and Highgate, distant
tespectively from Bigelow 30.5 and 39.6 miles, and a tripod signal erected on Dannemora Mountain,
Clinton County, New York, the position of which had been approximately determined by recon-
naissance. This station, the last northern one in New York, is an important point, as’it was
necessary that it shounld command Montreal and other points in Canada, the Green Mountains in
Yermont, and the northern Adirondack region.

The weather having been favorable for observing, the work at Bigelow Station was finished
by July 3, and on the 5th preparations were made for moving the camp to Dannemora Mountain.
On the same day, accompanied by an Aid, Assistant Cuatts started for Canada for the purpose of
selecting the best available stations beyond the boundary line, with a view to a connection with
the Saint Lawrence River, and the extension of the are of the meridian to Montreal. Reaching
Montreal on the 6th instant, a carefal examination was made of the mountain north and adjoining
the city, known as Mount Royal, and the summit of the easterly knob was selected. At this
point the professor of meteorology at McGill College had erected a stout pole, securely braced,
and finding that this could be utilized for the support of the heliotrope, an additional platform
was added for that instrument, with the cordial assent f the president and professor of meteorology
of that institution. The height thus obtained being sufficiently great to overlook the surrounding
trees, Assistant Cutts found it unnecessary to avail himself of the permission kindly given by the
mayor of Montreal and the commissiouers of the park to cut down or trim such trees as might
interfere with lines of sight.

After the heliotrope had been placed in position, and actually observed upon from Dannemora,
the center of the axis of the instrument was transferred to a copper bolt sunk in the rock, which
was reached about one and a half feet below the surface of the gronnd. Having erected a large
tripod signal on Mount Johnston, or Saint Gregoire, in the Province of Quebec, a solitary hill
rising abraptly froem the plain to a height of eight hundred and forty.nine feet above tide,
Assistant Cntfs returned to Dannemora Station, and began observations on July 13, Heliotropes
were found necessary on Mount Royal, Canada, and at Highgate and Bellevue, Vt.

The work at Dannemora was completed July 31, and the party and equipage were then
transferred to Bellevue Station, near St. Albans, Vt. Heliotropes were established on Mount
Royal, and on Bigelow and Dannemora Mountains, Observations were begun Angust 8, and the
station was completed August 31. The next station occupied was Highgate, Vt. Heliotropers
were found necessary at Bigelow and Dannemora Stations, New York, Work at Highgate Station
was finished September 22, and field operations were then closed for the season, four stations
having been occupied and completed, and the connection made between Montreal and Fire Island
Base through nearly five degrees of latitude,
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One station of the series, Mount Mansfield, is yet to be occupied, and also Montreal, should it
be deemed necessary to measure the angles at that station. The following statistics of the
season’s work are presented :

Stations occupied ... e e e R |
New stations, with tripod signals ... ... .. ... . ..o 0 Ll 6
Stations observed upon . .. .. ... L. oo L oo e 21
Horizontal directions observed ... ... .. . Lo, 162
Double zenith distances observed. ..... ... .. ... L iiiiiiiiiien s . 87

Returning to Washington in October, General Cutts was assigned to duty as Assistant in
charge of the office.

Tidal observations.—Records from the self-registering tide-gauge loaned in 1872 to the
engineers of the city of Providence, R. I., have heen submitted to the Coast and Geodetic Sarvey
Office from the beginning of the scries up to Janunary, 1873. Good results have been obtained
from these observations, and yet more valuable ques are anticipated when the complete series
becomes available for discussion.

SECTION I1.

CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND DELAWARE, INCLUDING COAST,
BAYS, AND RIVERS. (SEKETCHES Nos. 3 AND 4 .)

Special hydrography.—In compliance with a request from the Commissioners of Shell Fisheries
of the State of Connecticut for the detail of an officer to co-operate with them in locating buoys
defining the limits of oyster-beds, and in other work bearing upon the oyster interests, Assistant
Gershom Bradford was instructed to proceed to New Haven with his party in the schooner Pali-
nurus soon after the beginning of the fiscal year. Upon his arrival, July 28, and after consultation
with the Commissioners, Mr. Bradford found that the work immediately needed was the determina-
tion in position of a number of bnoys off New Haven and Milford, marking the corners of lots
used for oyster-planting, which had been occupied previous to the organization of the Commission
in June, 1881. From the mouth of New Haven Harbor these lots extended about two miles off
shore, and from Southwest Ledge light-house about two miles to the eastward and three miles to
the westward; also three miles off Pond Point between New Haven and Milford, Conn. The
pecuniary value of these oyster-grounds being already large, and steadily on the increase, it was
desirable that their limits should be marked with great precision. For shore-stations permanent
objects, such as houses, beacons, light-houses, ete., were in all cases selected, and their positions
were referred by triangulation to points already known, the buoys being then located by the three-
point problem. Soundings were taken at each buoy, and specimens of the bottom secured when
needful. The work was plotted upon a scale of 1-20,000. During its progress determinations
were made of the positions of Branford beacon, and of the new light-house at Stratford Point.

Assistant Bradford’s report is accompanied by a copy of a map published by the Commis-
sioners of Shell Fisheries to illustrate their report to the legislature of Conuecticut, January, 1832,
In this report and in the letters of Mr. J. P. Bogart, engineer to the Commissioners, ample
acknowledgment is made of the value of Mr. Bradford’s work., One extract will suffice: ¢ The
aid thus rendered to the Commission is opportune, giving us a successful start in our work. The
vigorous showing which the Commission is able to make, is in great measure due to the assistance
derived from the Coast and Geodetic Survey.”

The season, beginning August 10, lasted till November 26, not including in that time an
interval of nearly three weeks in October which was occupied in. other duty. Following are the
statistics of field-work:

Shore stations determined, number of...... e e i eaaaas 15

Buoys determined, number of ... ... ... .. ... iiiiiiiiiees ol el 138
Soundings, namberof ...... ... ... ceeie .. e e 138
Specimens of bottom secured ..... e et e e e iai e 106
Angles measured at shore stations.......... .....coo.. il ot e 340
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After the close of operations afloat, and until the end of March, 1882, Assistant Bradford was
engaged in office-work. Early in April he was instructed to resame his labors in co-operation
with the Commissioners of Shell Fisheries, and taking charge of the schooner Palinurus proceeded
in her with his party to New Haven, Conn. The location of oyster-lots assigned so individuals
upon new ground designated by the Commissioners, and extending well off shore from the Con-
necticut River westward to Stratford Point, was the work first required, and as a preliminary to
this it became necessary to locate shore statious by triangulation. For points in the vicinity of
Bridgeport, including Bridgeport light-house, Stratford Shoal light-house, and Penfield Reef light-
house, the base used was Black Rock light-house-Stratford Point light-house. Shore-points were
also established by triangulation between Southwest Ledge light-house and Falkner’s Island light-
house. In June the establishment of buoys at the corners of oyster-lots was begun, and was in
progress at the elose of the fiscal year. For this work the party had the use of a steamer furnished
by the Commission. Two surveyors in their employ were detailed for several days for instruction
in setting buoys. The method of setting them was substantially as follows: On application of
persons owning contiguous lots, a day was set apart for them, and they were required to be ready
with buoys and sinkers. The engineer of the Commission having plotted upon the Coast Survey
projection the lots to be surveyed, the angles for the corners were carefully taken from the projec-
tion with a protractor of the best make. On arriving at the ground the vessel (steamer or boat)
was placed upon the required spot by angles with the sextant upon shore stations and the
sinker dropped with buoy attached. The buoys are slender spars of rough or sawed lumber,
proportioned in length to the depth. They are usually saitably marked, and are not of sufficient
bulk to obstruct navigation. Ranges for position were taken by the party and by the owners
themselves, so that the latter may replace them at least approximately in case of removal by acci-
dent or wear and tear.

From the beginning of work in May to the close of the fiscal year the statistics of the work
are as follows:

Triangulation stations, number oceupied ... ... ... ... il 17
Triangulation stations, number determined.......... ... ... .. . ...l 13
Angles measured, number of ..... ... L i i 85
Buoys set, number of ... ... . e e 196
Angles measuled atbuoys ... .. cee .. 428

As already mentioned, Mr. Bradford’s work with the Fisheries Commissioners was for a time
interrupted in October, 1881. He was instructed to locate and develop a rocky shoal off Shagwong
Point, near the eastern end of Loug Island. This shoal was found to be a dangerons obstruction
to navigation, several fishing steamers having already struck upon it. Owing to strong tidal
currents which sweep over the shoal and to the heavy surf at Shagwong Point, makiog it diffi-
cult to land with a boat, the work was attended with some delays, but on the 22d October it
was completed. Mr. Bradford found but seven and a half feet at mean low water upon one
of the rocky points, and recommends in his report the placing of a danger-buoy on the southern
edge of the shoal.

With reference to the growth and culture of the oyster in the Long Island Sound beds which
came under Mr. Bradford’s immediate notice, he remarks upon the great dissimilarity of conditions
governing their development from those which obtain in Chesapeake Bay. The Chesapeake Bay
beds are mostly natural; those off the shores of Connecticut are planted. The Chesapeake oyster
is subject to the attacks of different and probably less destructive enemies, while in the Sound the
enemies of the oyster, notably the star-fish, would in time exterminate it were not the beds carefully
watched. The natural beds in the Sound are worked almost entirely to furnish seed for planting.
Many of the most intelligent oystermen advocate a ‘‘close time” on the natural beds, not during
the spawning season, as in the Chesapeake, but just after that season is ended. And while it is
thought that the Chesapeake oyster seldom recovers from ¢sanding,” Mr. Bradford was repeatedly
informed that on the Bridgeport natural beds the oysters are covered with sand in the storms of
antumn and winter and work their way out in the spring.

Hydrographic resurvey of part of the entrance to New York Bay.—Under instructions dated July
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8, 1881, Lieutenant-Commander E. B. Thomas, U. 8. N., Assistant Coast and Geodetic Survey, in
command of the steamer Bache, proceeded with his party in that vessel to make a resurvey of that
portion of the entrance to New York Bay lying between Sandy Hook and Coney Island,including
also an area of the lower Bay from a depth of four fathoms at low water outside to the eastern
edge of the main ship channel, leading from Coney Island to the Narrows.

Having established a box tide-gange on the wharf at Locust Grove, Gravesend Bay, for day
observations for comparison with the standard self-registering gauge at Sandy Hook and for use
of its readings in temporary reductions of the soundings to check eath day’s work, Lieutenant-
Commander Thomas determined the position of a sufficient number of objects for use as signals
and began to run lines of soundings one hundred meters apart, crossing them by other lines at the
same distance apart at right angles, Where a closer development of depths was required, as upon
the edges of channels, special lines were run.

With the aid of a steam launch loaned by the Navy Department, the survey was vigorously
prosecuted to eompletion, and on October 24 the Bache returned to New York. Three hydrographic
sheets embody the results of the work, two of New York Entrance on scales of 1-20,000 and
1-10,000 and one of Rockaway lnlet on a scale of 1-5,000, Lieutenant-Commander Thomas had
the aid of the following named officers: Lieut. J. A, H. Nickels, U. 8, N.; Master J. C. Fremont,
jr., U. 8. N.; Master C. J. Badger, U. 8. N.; Master F. A. Wilner, U. 8, N.; Master H. F. Reich,
U. 8. N.; Ensign BE. M, Katz, U. 8. N. The statistics of work are:

Milesroninsounding . ... ..ot i iie e e e ieeeeeaes 1,215
Angles measured.... .. ... ... ...l e e e coo-. 12,542
Number of soundings.-. ......... . ivii i o e 46, 211

Subsequent hydrographic work executed by the party of Lientenant-Commander Thomas in
the vicinity of Norfolk, Va., and off the east coast of Florida will be referred to under the heads of
Sections II1 and VL

Examination for the Coast Pilot of the buoys in the channels of New York Entrance.—~In April,
1882, Assistant J. S. Bradford was directed to proceed to New York and examine the buoys in the
Main, Gedney, South, Swash, and East Channels in the lower Bay, with a view to the verification
of their positions for the use of the Coast Pilot. Having performed this duty and mwade due report
of the result of this examination, Mr. Bradford resumed the work of preparing for publication the
third volume of the Atlantic Coast Pilot.

Tidal observations.—The self-registering tide-gauge at Sandy Hook, established in 1875 upon
the wharf of the New Jersey Sonthern Railroad Company, has been kept in successful operation
during the year by Mr. J. W.Banford. Some tides are unavoidably lost during very severe winters.
A scale of one-tenth has been adopted for this gauge, so as to obtain a record of extreme high and
low waters.

Determination of the position of light-ships at the entrance to New York Bay.—By instructions
dated February 17, 1882, Assistant Charles Hosmer was directed to proceed to Sandy Hook, and,
with the aid of Subassistant D. B. Wainwright, determine the position of the two light-ships and
the whistiing buoy near the entraumce to the Bay of New York, This duty was satisfactorily
performed, and on February 28 Assistant Hosmer reported the return of himself and assistant to
office duty.

Topography and supplementary triangulation of the shores of the Hudson River.—Early in July,
1881, Assistant H. L. Whiting took the field for the continuation of the resurvey of the shores of
the Hudson River. His work began with the determination of a series of points by triangulation,
interpolated with points of the old triangulation, and extending along the western shore of the
river from High Tor near the town of Haverstraw to the mountains back of West Point. These
points, with those determined in 1880, cover the ground and range of the Highlands of the
Hudson, including seme of the highest peaks, sach as Dunderberg, Bear Mountain, Crow’s Nest,
and Storm King, and complete the triangulation needed on the west side of the river between the
limits named. Assistant Whiting makes special mention in his report of the services rendered by
Mr. Van Orden, Aidin his party, in whose charge the details of the tnangulatwn were placed, and
by whom it was executed wish accuracy, economy, and despatch.
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A topographical re-survey of the town of Haversiraw being demanded, and the changeé in its
vicinity caused by the excavation of a large number of clay pits for the use of the extensive brick
manufactories making it desirable to overlap the former work, Mr. Whiting $ook up the topography
from the limits of his work of 1864, between Waldberg Landing and Haverstraw, and extended
it northward on the west side of the river tn and including the shore settlement and landing of
Tompkins Cove. Mr. Whiting remarks that there is less character in the natural topography in
this part of the survey than perhaps that of any locality of similar extent within the range of the
Highlands, and that thé artificial details, while seemingly of minor importance, were yet of such
a kind as to prevent any system of generalization, and required tedious and perplexing labor in
their determination and representation. Mr. Whiting had the aid of Subassistant W, I. Vinal
during the season in topographical work uutil his detachment November 17. The completion of
an unfinished topographical sheet of the previous season in the vicinity of West Point had been
assigned to Mr. Van Orden about the middle of October. He filled in the spaces back of West
Point, and continued the topography northward along the slope of the Crow’s Nest until November
23. At this date field operations were closed for the season.

The statistics of the work, including the details of topography upon the two sheets forwarded
to the office by Assistant Whiting, are as follows:

Stations occupied ... .. i e iaeeaeaaaaa i e 16
Points determined . .......... ...l e e et e 46
Miles of shore line of river surveyed............. e et eteiaaeaen e Lo 11
Miles of shore line of creeks. ... ... . ... il bl e 28
Miles of shore line of ponds . ...... ..o . i e 8
Miles of roads (main and secondary) .....covunivinnciiie i i . 75
Miles of outline of clay pits .... ...... oo 10
Area of topography, square miles .......... .. ... ... . (]

In accordanee with the provisions of an arrangement made with the governor of Massachusetts,
and sauctioned by the Secretary of the Treasury, Mr. Whiting takes service during a part of each
year as a member of the Board of Harbor and Liand Commissioners of the State of Massachusetts.
He was occupied in the duties pertaining to this special assignment from December 1 till the close
of the fiscal year.

Special operations.—In view of the continuation of the topographical resurvey of the shores of
the Hudson, it was deemed desirable to recover and re-mark as many of the stations of the former
triangulation as practicable. Assistant F. H. Gerdes was assigned to this duty at the opening of
the fiscal year, and visited the following named stations: Prospect Hill (1), north of Newburgh, and
thence proceeding northward on the westeru shore of the river, Bingham, Golden Ridge, Deyo,
Woolley, Stewart, Adams, Prospect Hill (2), and Terry; and on the eastern shore, beginning at
South Beacon aud proceeding northward, Bald Hill, Underhill, Vervatin, Dennis, Lloyd, and
Travers. Eutire changes of topographical features accounted in not a few cases for the difficalty
of recovering old station-marks, some of the hills upon which the points had been established
having been cut down or covered by buildings since 1862, Of the stations just enumerated, the
following could not be found : Bingham, Golden Ridge, Deyo, Woolley, Adams,on the western side of
the river, and on the eastern side, Bald Hill, Underhill, Dennis, and Travers. At stations Prospect
Hill (1), Stewart, Prospect Hill (2), and Terry the stone cones originally put down as station
marks were found in good order. Reference marks were established wherever necessary, and at
Prospect (1) and Terry granite monuments were erected. The cones at stations Lloyd and Vervatin
were recovered in good order; and at station Vervatin a granite monnment was placed. For stations
Bald Hill, Woolley, and Dennis, which were not found, South Beacon, Stewart, and Lloyd can be
readily substituted. Assistant Gerdes closed his work towards the end of October.

Primary triangulation for the connection of Lake Champlain with the survey of the coast.—As
alrecady stated under the head of Section I, Assistant Richard 1. Cutts, at the opening of
the fiscal year, was about completing the occupation of Bigelow Station, Essex County, New
York, one of the stations in the scheme of triangulation for the connection of the survey of Lake
Champlain with that of the Atlantic coast. The erection of tripod signals at the uew pointsselected
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previous to the occupation of ¢ Bigelow,” and the opening of lines of sight, though attended by
many difficulties arising from the unusual height, steepness, and inaccessibility of the mountain
summits, had been satisfactorily acecomplished by Prof. V. G. Barbour, of the University of
Vermont, Acting Assistant. In theerection of signals, pesting of heliotropers, and in other routine
duties, Assistant Cutts acknowledges the able assistance rendered by Messrs. McNieol, Weston,
_and Barber, students from the scientific schools of Dartmouth, N. H., and of the University of
Vermont. Mr. J. A. McNicol served as foreman, and observed the vertical angles,

Early in July the party was transferred to Dannemora Station, Clinton County, New York.
The details of the occupation of this station, and the subsequent movements of the party, with
the statistics of field-work, have already been given under the head of Section I,

Reconnaissance and primary triangulation across the northern part of the State of New York.—
In continuation of the primary triangulation across the State of New York for the connection of
the survey of Lake Champlain with that of Lake Ountario, Assistant C. O. Boutelle, at the
opening of the fiscal year, was occupying Otsego Station, near Cherry Valley, Otsego County,
New York. Starting from the base line, Prospect~Helderberg, which had been determined by
Asgsistant Cutts, the scheme of triangulation as developed by the recennaissance of previous
seasons had failed to make a thoroughly satisfactory connection with the high peaks of the
southern Adirondacks. It was not till the latter part of July thata clear, sharply defined horizon
gave Mr. Boutelle the opportunity he desired, enabling him to determine positively the intervisi-
bility of the line Progpect-Otsego, and to disecover a wooded summit near Mount Speculator, but
still higher, the adoption of which would greatly improve and simplify the plan of work. Mr. J.
B. Boutelle, extra observer, was at once dispatched to the locality of this summit, and found it to be
one unknown to guides, tourists, or surveyors, and about five miles in a southerly direction from
Speculater Mountain, about two hundred feet higher, and near a small lake calied Lake Hamilton.
A signal haviug been erected, observations were at once begun upon Hamilton, which was found
to be well placed for a point intermediate between Prospect and Pen Mount. Progress at Otsego
Station was mueh delayed by extensive forest fires to the morth and west, so that at times the
sun appeared as when seen through smoked glass. Observations having been completed on the
8th of September, Assistant Boutelle left Otsego on the 9th instant to join his party, who were
preparing Hamilton for occupation. This station is near the town of Wells, Hamilton County,
New York. It presented some difficulties of access, being six miles from any traveled road and
in a dense forest. Camp was established at Lake Hamilton, one thousand eight hundred and
twenty feet above the sea, and one thousand four hundred and thirty feet below the station, three
miles distant. The instruments and accessories needed at the sammit were sent up in moantain-
carts over a “narrow-gauge” road cut through the woods. By the 21st of September Mr. Boutelle
was in readiness to observe, but it was not till early in Qetober that clear weather enabled him
to make fair progress with the work. During the oecupation of this station there occurred a
remarkable case of deflection of a line of sight due to difference of temperature and density of
the air occasioned by an intervening obstacle. To guote from Mr. Boutelle’s report:

“The line Hamilton~-Pen Mount is 72.5 kilometers long, and nearly due west in direction.
Generslly it runs from one hundred to seven hundred meters above the intervening country, the
heights of the termini being nine hundred and ninety-four and five hundred and fifty-seven meters
above the sea. About twenty kilometers westerly from Hamilton, the line grazes the tops of half
a dozen tall trees upon the southerly edge of the sammit of an iselated mountain near and west
of Piseco Lake. I was.obliged to set the heliotrope at Pen Mount at an excentrie position in
order to observe it in series until I conld find and cut the trees, and refer the excentric point to
the station by micrometric measures. The observations were made upon the heliotrope on three
afternoons, and upon the magnesium light, eecupying the place of the heliotrope, upon three
evenings. The hours of observation were between two and five p. m. upon the heliotrope and
between seven and ten p.m. of the same days upon the magnesinm light.”

The resulting angles with the reference mark were by observations on the heliotrope 30.68,
321,22, and 31°.00, and on the magnesium light 28".58, 27,12, and 27,75, these being the meauns of
five and six series observed each afternoom or evening, and presenting a mean difference of
direction of 3,49,

8. Ex. 77 4
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Remarking that there is no possibility of a difference in the observations on the reference
mark by day or night, since the above observations npon Pen Mount were made both by day and
night in series with other stations which show no such discrepancies, and with every other source
of difference eliminated, Mr. Boutelle attributes this marked difference in direction to a bending
of the line of sight from Hamilton around the isolated summit, and states that a similar anomaly
was encountered in & line which he observed from Maryland Heights upon Peach Grove, Md.

The observations made at Hamilton from sunset to midnight upon stations showing the
magnesium light signal were found to take the precedence in point of precision, the same degree
of steadiness prevailing during that time upon all the lines as is found usnally in day time only
near sunset.

Toward the close of October, heavy rains set in, delaying the progress of the work. Obser-
vations were completed upon the 2d of November. Upwards of a week was occupied in getting
the instruments and camp equipage off the mountain and out of the forest, owing to the injury
done to the forest roads by the incessant rains. On the 12th of November, the party of Assistant
Boutelle was disbanded, Messrs. J. B. Boutelle and T. P. Borden, Aids, being directed to report
for duty at the Coast and Geodetic Survey office.

@Geodesic leveling—For the purpose of referring to the sea-level, the primary bench-mark of
the line of transcontinental leveling which had been started westward from Hagerstown, Md., in
1877, Assistant Andrew Braid took the field early in July, 1881, and ran a line of leveling of
precision from the bench-mark at Sandy Hook to Hagerstown. The point of departure at Sandy
Hook was the bench-mark inside of the self-registering tide-gauge house, and the route followed
thenee was by way of the New Jersey Southern Railroad to Long Branch, and to Perth Amboy;
thence, by way of the Lehigh Valley Railroad, to Bound Brook, N. J.; thence, by way of the New
Jersey Central Railroad, to Easton and to Allentown, Pa.; thence to Reading and to Harrisburg,
Pa., by way of the Philadelphia and Reading Railroad ; thence, by way of the Camberland Valley
Railroad, to Carlisle and Chambersburg, Pa., and to Hagerstown, Md. From Sandy Hook to
Hagerstown, by the route followed, the distance is four hundred and fifty-five kilometers, or two
hundred and eighty-three miles. For the purpose of compensating cumulative errors, and obtain-
ing a final result between these two stations freed from error as far as practicable, the method
of leveling pursued was that of double simultaneous lines with alternate sections run in opposite
directions. Tests were also made of the relative merits of this system as compared with single
lines run in opposite directions, a distance of thirty-four miles being run in a forward direction,

and re-run in an opposite direction over the same ground.
Three classes of bench-marks were established —primary, secondary, and tertiary. The

primary benches, designated by letters of the alphabet, and the secondaries by Roman namerals,
are intended for permanent marks, and are for the most part cut on public buildings or on piers of
bridges. Occasionally, where this mode of marking was not practicable, resort was had to stone
blocks or posts set in the ground, at a depth sufficient to be secure from the action of frost, The
tertiary bench-marks designated by Arabic numerals were but temporary marks established as
checks during the measurement. :

Field operations were closed at Hagerstown on the 13th of December. During the winter and
until April, 1882, Assistant Braid was engaged in bringing up to date the records and computa-
tions of his season’s work. On the 5th of June he took the field again, with instructions which
will be referred to under the head of Section XIV,

In Appendix No. 11 is given an investigation by Assistant Schott of the mean ocean level
at Sandy Hook, to which the primary bench-mark of this line of transcontinental leveling is
referred. ’

Geodetic operations in New Jersey.—Having availed himself of an early opportunity of begin-
ning field operations, Prof. E. A. Bowser, Acting Assistant, had made a reconnaissance in
Northern New Jersey before the opening of the fiscal year, with a view of extending the triangula-
tion from the line Hamburgh-Bald Hill northeastwardly toward the boundary line between
New Jersey and New York. The reconnaissance was rendered difficult by the number of mountain
ridges of nearly the same height and all thickly wooded, but was satisfactorily accomplished, and
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on the first of July Professor Bowser had been for a month occupying Montana Station, in Warren
County, the signals at Mount Olive, Pickles, Big Rock, and Smith’s Gap having been readjusted
and signals erected at Haycock and Culver’s Gap. Heliotropes were subsequently found necessary
at Culver’s Gap and Big Rock.
The observations at Montana were completed August 15, and the party was transferred to
. Culver’s Gap, Sussex County. Heliotropes were placed at Mount Olive and Montana, and a signal
erected at High Point. This station, in the extreme northwestern corner of the State, was next
occupied, the observations at Culver's Gap having been completed September 10. Signals were
put up at Bear Fort Mountain, and on the 21st of October, the necessary observations at High
Point having been obtained, field work was closed for the season. The statistics are:

Number of angles measured on primary stations.... . ... ... ... ... ... .. ... .. 17
Number of angles measured on tertiary stations........ . e el 29
Number of observations on primary stations...... e e e e e 630
Number of observations on tertiary stations ........ .. ... ... ... ..ol . 171

Topography and triangulation.—¥or the coutinuation of the topography of the coast of New
Jersey northward from the limits of his work of the previous season, Assistant C. M. Bache had
taken the field before the opening of the fiscal year, and in the earlier part of the season was
occupied in establishing the trigonometrical points needed before the plane-table work could be
taken up. The triangulation, which was completed August 2, extended from Two-Mile Beach
Station (2) to a point north of Townsend’s Inlet. Of this part of the survey the statistics are as
follows :

Number of stations occupied . ................. ... Lol .. 8
Number of angles observed ... ... ... ... .. ... o Ll o 30
Number of observations...... ... e e e e e et e . 762

The work on the topographical sheet includes that part of the New Jersey eoast known on the
old maps as Leaming’s Beach, extending from Anglesea, at Hereford Inlet entrance, to a point
gouth of Townsend’s Inlet, and in the interior over the marshes and sloughs about Jenking Sound
to the cultivated land north and south of Cape May Court House. Field operations were closed
November 16. The following are the statistics of the topography :

Shore line surveyed, miles ... ... oo oo iiiii i e e o 138
Roads, miles.... ......... e e e e e e e eaaann 30
Area of topography, square miles.... ...........0 L .o il ol Lol 18

Sub-assistant Joseph Hergesheimer served in the party from July 1 to the close of the seasoun.
During the winter, Assistant Bache was ordered to take charge of a topographical party in the
vieinity. of Norfolk, Va. His services there will be referred to under the head of Section IIl.

Hydrographic examinations for the Coast Pilot.—From July till October, 1881, Assistant J. 8.
Bradford was engaged in an examination of the inland waters between Delaware and Chesapeake
Bays, with a view to collect data for the third volume of the Atlantic Coast Pilot, which includes
these bays and the coast between them. Such incidental re-examinations of the waters of these
bays were also made as were needful.

Upon the completion of this work, Mr. Bradford returned to the office and resumed duty in
connection with the publication of the Coast Pilot. Subdivision 15, Atlantic Local Coast Pilot,
which includes Delaware Bay, is now nearly ready for publication.

Hydrographic resurvey of Delaware Bay and River.—Licut. H. B. Mansfield, U. 8. N., Assistant
Coast and Geodetie Survey, with his party, in the steamer Endeavor, was engaged at the opening
of the fiscal year in a careful hydrographic resurvey of Delaware Bay and River. The working
seagon of 1881 closed November 22, at which time two hydrographic sheets had been completed,
the first one on a scale of 1-5,000, including that portion of the river from Cherry Island Flats to
the range-lights on Deep-Water Point; the second on a scale of 1-10,000, extending from New
Castle to a point below Fort Delaware on Pea Patch Island. A third sheet, scale 1-10,000,
including the river from Reedy Island fo a point near Thoroughfare Neck, was begun in Angust
and partly finished by the close of the season; work upon it was resumed, and the sheet completed
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in May, 1882, The fourth sheet was finished during June, 1882, Its scale is 1-10,000, and it
inctudes the river and bay from Bombay Hook Reads to Ship John Shoal.

The following named officers were associated with Lieutenant Mansfield in the work: Lieut.
Hugo Osterhaus, U. S. N., Ensign Wm. H. Allen, U.8.N.,and Ensign E. N. Fisher, U.S.N. The
summary of statistics is as follows:

Miles run in sounding ...... ... iiiii i e e 698
Anglesmeasured. .. ... ... ... Liiii e e iae i e aaas 6,921
Number of soundings.................. .. e e eii e e 43,129

Hydrographic resurvey of Delaware Bay and River.—The scheme of work for this hydrographic
resurvey was laid out so as to provide for a series of hydrographic sheets covering those portions
of the river and bay not included in the projections furnished to Lientenant Mansfield and alter-
nating with them. The execution of this scheme was intrusted to Assistant H. L. Marindin, in
charge of the schooner Ready. His series of sheets began at a point on the river just below
League Island, and ended at Bombay Hook Roads. The working season of 1881 closed with the
month of September, when the vessel was laid up for the winter, and Assistant Marindin reported
for duty to Assistant Henry Mitchell, availing himself of the data colleeted in his hydrographie
work to prepare, under Assistant Mitchell’s direetion, a comparison of the surveys of the Delaware
River., In this work and in finishing the hydrographic sheets of the previous season, Assistant
Marindin was oceupied until early in May, 1882, when he made preparations to resume work on
the Delaware River. Leaving Philadelphia on the 24th of May in the Ready, Mr. Marindin began
his survey off Bombay Hook on the last sheet of the series, and was so engaged at the close of
the fiscal year.

The results of this survey are shown upon six finished hydrographic sheets, four ef them upon
a scale of 1-5,000, and two upon a scale of 1-10,000. Five tide ganges were set up for the deter-
mination of the plane of reference for the soundings; permanent bench-marks were established at
all the tide-gauge stations, and described in the records; the planes of reference were carried from
one gauge to another by simultaneous observations of the range of tides.

Assistant Marindin had the aid of Engineer C. . Amsden, and E. M. Katz, U. 8. N,, during
the season of 1881. Sub-assistant W. 1. Vinal joined the party at the opening of the season of
1882, and with Eusign Katz rendered very effective service.

The statisties of the work are:

Miles ran in sounding ... .. . Ll e i e 402

Angles observed... ... ... ... i iiiiiier i 4, 557
Number of soundings .. ...... ...l s e e 21,672

A survey of the Delaware River made in 1819 by order of the eouncils of the city of Philadel-
phia has been compared with more reeent surveys in a paper prepared by Mr. Marindin, and
published as Appendix No. 15 to this report.

Triangulation of Delaware Bay and River—In order to determine the positions of stations
needed in the topographic and hydrographic resurvey of Delaware Bay and River, whieh was in
progress at the opening of the fiscal year, Assistant S. C. McCorkle was instructed to take the
tield for the completion of the triangulation from New Castle to Cape May. With the aid of the
old stations, it was thought that but few consecutive new stations would be required.

Finding that a number of large signals had been erected by the Ugited States Engineer Corps
for the purposes of their works of local improvement, and at or nmear the old Ooast Burvey points,
Mr. McCorkle availed himself of these signals as far as practicable. Starting from the base
Masonic Hall-Kelly’s Point near New Castle, ke continued down the river to the line Noray’s—
Stony Point below Reedy Island light. On making search for the points of Assistant Sullivan’s
triangulation of 1875, between Finn’s Point and Port Penn, but five of them eonld be identified.
The gale of 1878 had done great damage on the shores of the river, washing away in one place a8
much as twenty feet of solid ground. Mr. McCorkle remarks that above Bombay Hook the points
located on sandy shores are apt to be lost by the action of the ‘“sand.diggers.” He had observed
upon “Liston’s” a very large signal in July, and in October it had disappeared and the sand hill
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with it. A vessel was moored along shore, taking in sand. Later in the season, Mr. McCorkle
moved to Collins Beach Station, and subsequently proceeded to Fortescue Beach, whence he
continued the triangulation down the Jersey shore as far as Cape May light-house, measuring an

angle at this point also for the determination of azimuth. Following are the statistics of the
work:

Number of stations oceupied .. ... ... ...l it e i 22
Number of anglesmeasured......... .. .. .. . il iiiiiaen... . 150
Number of observations ... ... .. .. .. .. Liiiie. ciies i 1, 800

As early in the season of 1882 as the appropriation would permit, Assistant A.T. Mosman
took up this triangulation with instructions to pugh it to completion. Mr. W. B, Fairfield was
ordered to report to him [(or duty as extra observer.

Topographic resurvey of the shores of the Delaware River.—In continuation of the topographic
resurvey of the New Jersey shore of the Delaware River, Assistant R. M. Bache took up the work
from the limits of that of the preeeding season, beginning just before the opening of the fiscal year
at Raccoon Creek, opposite Chester, Pa., and carrying it to Kelly’s ’oint, opposite New Castle,
Del. The survey is comprised in five sheets, upon a scale of 1-3,000, four of which were completed
when the season elosed; upon the fifth the shore-line was finished and part of the interior.

At the beginning of the season of 1882, Assistant Bache, having sent to the office his four
completed sheects, resumed work upon the nnfinished sheet of last season. For the fiscal year,
the statistics are:

Shore line surveyed, miles ... . .. L o i e e 31
Roads, miles.. ... .............. ... ... Ceee P - |
Dikes, miles .. ..ol e i e e 18
Creeks and ditches, miles . . . ... ... .. .. ... oLl e .. 80
Area of topography, squaremiles ...... .. ... ... .. Lialiiiil ol 9

Topographic resurvey of the shores of the Delaware River.—Assistant C. T. Iardella, at the
beginning of the fiscal year, was engaged in continuing the topographic resurvey of the Pennsyl-
vania and Delaware shores of the Delaware River, from the limits of his work of the previous
season. His survey is comprised in five sheets, scale 1-5,000, extending from Chester, Pa., to New
Castle, Del.

With reference to the character of the country, Mr. Iardella remarks that it is quite flat from
Yarnall’s Point in the vicinity of Chester for some distance in the interior, and up to the boundary
line separating Pennsylvania from Delaware, After leaving this line the country in the vieinity
of Claymont, Del., gradually increases in height from about sixty feet to one hundred and forty
feet, and at Bellevue rises to three hundred and sixty feet, declining theunce to Edgemoor, about
three miles northeast of Wilmington, where it is perfectly flat, and remains so to the Christiana
River. Between Christiana and New Castle there are, in some places, elevations of sixty feet.
The statistics of the season’s work, closing November 29, are as follows:

Shore line surveyed, miles ... ... .. il i e e 34
Roads, miles... ... it i e e 63
Streets in New Castle, miles . ...o. ottt it it cieet i ataeiennannan 8
Creeks and ditches, miles.................. e ieeattaeetisetitas eaeanians 68
Area of topography, square miles ............ e eaneaee i e 13

Assistant Iardella, towards the close of the fiscal year, made preparations for resuming this
topographic survey,

Special triangulation.—In eompliance with a request from the authorities of the city of Phila-
delphin, Assistant Spencer C. McCorkle was directed in January, 1881, to determine the position
of the center of the new city hall, in that ¢ity. The center being in the court-yard, and the building
not yet completed, Mr. MeCorkle ¢stablished an observing station upon the sixth floor of the south
center pavilion, referring it to the center by the plans of the architect. Determining the position
of his station from the lines Girard College-Commissioners Hall {Kensington), and Girard College-
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New Presbyterian Hospital, he ineluded in his plan a point on the bank of Belmont Reservoir, and
also re-determined the observatory of the Central High School.

Aussistant McCorkle expresses his obligations for facilities offered and aid supplied by Mr,
Samuel L. Smedley, chief engineer and surveyor of the city, and by Mr. John McArthur, jr., the
architect of the new city hall.

Geodetic operations in Pennsylvania.—Prof. Manstield Merriman, Aeting Assistant, having been
directed to take charge of the triangulation of the State of Pennsylvania, completed the prepara-
tions necessary for taking the field early in July. He occupied in succession the stations Smith’s
Gap to the eastward of the Lehigh Water Gap and Beartown in Lancaster County, closing field
operations on the 6th of September. The occupation of these two stations sufficed to correct
errors in triangles depending upon them; which in measurements made in a former season had
been found to exceed the limit of error admissible in work of this class. Having found that
Blackspot Station was in dauger of being lost, Professor Merriman established reference points,
and made measurements needful to preserve its location. The records and compusations of his
work have been transmitted to the office.

SECTION III.

MARYLAND, VIRGINIA, AND WEST VIRGINIA, INCLUDING BAYS, SEAPORTS, AND RIVERS. SKETCHES
Nos. 4 AXD 6.

Hydrographic resurvey of Chincoteague Shoals.—At the beginning of the fiscal year, Assistant
Gershom Bradford, with the party under his charge in the schooner Palinurus, was engaged in
making a resurvey of Chincoteague Shoals, off the coast of Virginia, in order to develop the
changes that had taken place since the survey of 1851, and to obtain data for a chart of these
shoals showing their present condition.

Mr. Bradford found several marked changes. From a point about a mile and a quarter to the
southeastward of Assateague light house, Fishing Point had extended nearly a mile and three-
quarters in » south-southwest direction towards Ship Shoal, forming a eove or anchorage to the
west. It scems probable that this extension is still going on, since a narrow ridge upon which ave
constant breakers makes out about fifty yards south-sonthwest from the end of the point.

The curves of least depth on Ship Shoal have moved southwestwardly, and from the comparison
of the surveys and the testimony of the pilots there can be little doubt that minor changes are in
progress in and near it. The nine-foot spot, bearing south a little westerly from the light-house,
and known as Turner’s Lump, has disappeared, and the shoal of which it formed a part has moved
about half a mile westerly. The South Shoal, lying four and a quarter miles south of the light-
lrouse, has the same general form and direction asin the old survey, but has moved its whole
length three-fourths of a mile to the westward, and a slight increase of depth was observed, there
being nine and a half feet instead of nine as formerly. Changes of a minor character have
taken place in Southeast Ridge, a shoal lying three and one-quarter miles south-southeast of the
light-house. :

Mr. Bradford determined the position of a black can-buoy, which was placed in position just
before the resurvey to mark the South Shoal, the most dangerous of all. While the risk to vessels
bound into Chincoteague Inlet, or under Fishing Point for shelter, is lessened, it is not wholly
removed by the placing of this buoy, and Mr. Bradford recommends, therefore, that a danger buoy
be placed one-fourth of a mile southwestward of the western end of the South Shoal. Practi-
cable channels exist at present inside of the South Shoal and inside the Southeast Ridge, but in
view of the changes that have occurred and are likely to occur in the stormy season, it is recom-
mended in Mr. Bradford’s report that vessels without a pilot be warned to avoid the inside
passage, and that Ship Shoal buoy be changed from a red to a danger buoy as a further warning.

Tidal observations were made near the mouth of Chincoteague Inlet, and the plane of reference
deduced was referred to that of the gauge at Chincoteague Island, established in 1880.
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Mr. W. C. Willenbucher, draughtsman, temporarily detached ‘from office duty for this work,
rendered effective service. Statistics are as follows:

Miles ryn in sounding ... .. oot ieeai s e e i 260
Anglesmeasured...... ... it il e i e 2,137
Number of soundings............. e e e 11, 936

Mr. Bradford’s report was accompanied by a sketch illustrating the changes between the
present and former surveys. Upon the completion of the work July 16, 1881, he was ordered to
duty which has already been referred to under the head of Section I1.

Triangulation in the vicinity of Norfolk Harbor, Hampton Roeads, and Elizabeth River.—~Under
instructions bearing date November 25, 1881, Assistant B. A. Colonna proceeded to Norfolk, Va.,
and made the necessary preparations for extending the triangualation in that vicinity in order to
furnish points for the topography to be executed in the vicinity of Craney Island and Tanner's
Creek, and for the hydrographiec survey of Norfolk Harbor and Elizabeth River. Having searched
in vain for stations of the former triangulation of that river, but two of which, exclusive of light-
houses, could be found, Mr. Colonna erected signals preparatory to making a new triangulation.
which he finally based upon the line of 1869, Newport News-Craney Island, east base. In connec-
tion with this work, he determined the geographical position of the new light-houses at the mouth
of the Nansemond River and at Cape Henry, and furnished to the office a topographical sketch of
the improvements at Fortress Monroe and at Newport News.

-~ Mr. Colonna eompleted his work February 10, having completed the triangulation, and supplied
all of the new points needed to the topographic and hydrographic parties. The statistics of the
work are:

Stations occupied, number of . ....... ... ... Lol ool 20
Points determined, number of. . ... ... ... ... LLoliiiiiiil el ... 46

Experiments were also made in accordance with special instructions with a water-level upon
seven vessels for the determination of the angular difference between the plane of flotation of a
vessel at rest and when in motion. These experiments will be continued as opportunity offers, and
the results will be made the subject of a separate report.

Upon leaving Norfolk, Assistant Colouna was directed to return to the office and resume duty
which will be referred to under the head of Section XVIL

Continuation of topographical survey, vicinity of Norfolk.—Assistant C. M. Bache reached
Norfolk, Va., February 14, 1882, with instructions to continue the topography of the vieinity of
Norfolk from Fort Norfolk northward to Tanner’s Creek. This portion of his work was finished
April 12, and, in compliance with additional instructions, Mr. Bache filled in an unsurveyed spot
near Ocean View; surveyed the right bank of Tanner’s Creek below Indian Pole Bridge, and
filled in the topography of the country on the western sideof the Elizabeth River. He was engaged
in this work, and had completed it except that part contained between the Western Brauch of the
Elizabeth River and Seotch Creek, when he was relieved from duty by Assistant E. Ellicett, to
whom, on June 6, was transferred the charge of the party. The unfinished part of the survey, just
named, was completed by Mr. Ellicott June 17, and the two topographic sheets, including the
completed survey, were sent to the office.

Mr. Bache acknowledges the very efficient aid rendered by Mr. J. B, Boute]le, who served in
the party until near the close of the season. Statistics of the work are:

Miles of shore lines surveyed .. .. ... ... ccociieiiiieinneiierann. [ 68
Miles of roads. . .. ..o et e 67
Area of topography, in square miles . . ......... ... iiiiiiiin e aian. 12

Hydrographic resurvey of Norfolk Harbor.—Lieut.-Commander E. B. Thomas, U. 8.
Asgistant Coast and Geodetic Survey, to whom was committed the hydrographic resurvey oi‘
Norfolk Harbor, Virginia, arrived in that harbor in the steamer A. D. Bache December 19, 1881,
and proceeded at once to execute the work. On the 14th of April, 1882, he reported the completxon
of the survey. The statistics are:

Miles runin sounding. ..... .. ... ... ... ........ R 168
Angles measured.................. e e e i 2,811
Number of soundings.........coceoiei . . e ettt 15,097
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The results are shown upon two hydrographic sheets, including Norfolk Harbor and Elizabeth
River, on scales of 1-5,000 and 1-10,000 respectively.

Lieutenant-Commander Thomas had the aid of the following-named officers: Lieut. C. C:
Cornwell, U. 8. N.; Master F. A. Wilner, U. 8. N.; Master H. F. Reich, U. 8. N.; Eusign E. M.
Katz, U. 8. N.; Ensign H. M. Witzel, U. S. N.; and Ensign J. M. Oxchard, U. 8. X.

Later in the season Lieutenant-Commander Thomas took up duty which will be referred to
uuder the head of Section V1.

Hydrographic examinations for the Coast Pilot.—As already stated under the head of Section
11, the inland waters between Delaware and Chesapeake Bays and the bays themselves were
examined during that part of the fiscal year preceding October, 1881, by Assistant J. S. Bradford,
with a view of collecting data for the third velume of the Atlantic Coast Pilot. Mr. Bradford’s
examinations were directed to all localities where he had reason to expect changes of importance
either in topographical features, sailing directions, or positions of dangers, so as to bring the
manuseript of the volume up to the latest date practicable previous to publication,

In this connection the office labors of the party under his charge may be referred to. In
addition to the work on the third volume of the Coast Pilot, subdivision 3 of that work, including
Penobseot Bay and tributaries, was revised, printed, and published in a new edition; subdivision
14, embracing the coast betweeu New York and Delaware Entrance, was completed and published;
twenty-six views of the coast were drawn and etched during the year by Mr. John R. Barker.
This skillful draughtsman has completed in all one hundred and ten views for the Coast Pilot in a
most satisfactory manner since his employment in this branch of the service. During the year
he finished four views for the Topographical Manual under the direction of Assistant E. Herges-
heimer.,

Much time was devoted in the oftice by Mr. Bradford and his chief assistant, Mr. J. W, Parsons,
te the revision and preparation for publication of the Table of Depths in the Harbors on the
Atlantic and Gulf Coasts, a work involving great care and labor. The party was engaged, also,
in the preparation of an elaborate article for the Light-House Board, showing the differences in
names and geographical positions of points on the Atlantie and Gulf coasts between the publica-
tions of the Board and those of the Coast and Geodetic Survey.

T'nder the direction of Mr. Bradford, Mr. G. A. Morrison was engaged upon clerical duty
during the year, chiefly in collating from Volumes 1 and II and arranging in convenient form
the index for the forthcoming North Atlantic Coast Pilot (Eastpert to Baltimore), which embraces
within its limits Volumes I, 11, and 111 of the first series.

Magnetic observations.—The usual annual determinations of the maguetic declination, dip, and
intensity were made at the Washington maguetic observatory in charge of Assistant C. A, Schott.
These observations were taken June 15, 16, and 17, 1881, by Assistant William Eimbeck, and the
results indicate a vonformity with the laws of secular change heretofore recognized. The observ.
atory was also used by Lieut. 8. W, Very, U. 8. N, Assistant Coast and Geodetic Survey, to
establish the constants of intensity for his magnetic work on the northeastern coast of Ameriea.
Subassistant J. B. Baylor also made use of the observatory for testing instrumental constants.

Force of gravity—Absolute determinations of gravity were made during the yearat Cambridge,
Mass. (see Section 1), at Baltimore, Md., and at Washington, D. C. At Baltimore a series of
experiments was made to determine the influence of the walls of the Geneva receiver upon the
period of oscillation of a pendulam swinging within it. Four invariable reversible pendulums were
made in the office upon a new pattern. The distance between the knife-edges of three of these
is one meter, and for the fourth ene yard. Mr. Peirce had the aid during parts of the year of
Assistant Edwin Smith, and of Messrs. E. I. Preston and H. Fargnhar.

In April, 1882, Major J. Herschel, R. E., of the India Survey, came to this country under the
direction of his Government, to oscillate the Kater invariable pendulums at Hoboken, N. J., and
at Washington, D). ©., thus connecting the American pendulum work with the English. Advantage
was taken of the presence of Major Hersehel to bold an informal conference on the subject of
pendulum work with special reference to its future prosecution in the Coast and Geodetie Survey
by the most desirable methods, and by plans involving the greatest sconomy “eonsistent with
scientific accuracy. At this conference there were present, together with Major Herschel, the
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Superintendent of the Coast and Geodetic Survey, and Assistants George Davidson, C. A. Schott,
and C. 8. Peirce, on the part of geodesy; and Professor Simon Newcomb, Superintendent of the
Nautical Almanac, on the part of astronomy. Major §. W, Powell, Director of the United States
Geological Survey (invited to attend on the part of geology), was unable to come. After an
extended discussion, the conclusions arrived at having been formulated in several propositions
- and unanimously adopted, the conference adjourned. For a statement of these couclusions see
Appendix No. 22.

Telegraphic longitudes.— At the opening of the fiscal year the longitude parties in charge
respectively of Assistants G. W. Dean and Edwin Smith were established at Charlestown, W. Va.,
and Washington, D. C. At the instance of Assistant Dean, special instructions had been given
by Mr. C. VV Smith, general manager of the Chesapeake and Ohio Railway, aud by Messrs. J. W,
Kates and®David Flannery, superintendent aud assistant superintendent of the Western Union
Telegraph Company, to all operators on the line te afford every facility for the exchange of longitude
signals, and notwithstanding the bad condition of a portion of the line, an exchange was effected
on one night, but a severe storm followed, and immediarely after that the continued occupation of
all lines centering at Washington by the event of the 2d of July rendered it advisable to postpone
the determination Washington-Charlestown to a more favorable opportunity.

Arrangements were at once made for determining the difference of longitude, Washington-
Cincinnati, Assistant Smith conducting the operatious at the Naval Observatory, Washington,
and Assistant Dean those at Mount Lookout, Cincinnati. Between July 18 and 25 four nights
were obtained for exchange of longitude signals; the observers then exchanged places, and
completed the determination on five more nights between August 2 apd 8.

In the longitude triangle, Cincinnati-Naghville-Saint Louis, the determination of which wus
next taken up, the longitude exchanges began on the line Cincinnati-Nashville, and will be
referred to under Sections XIII, XIV, and XV.

Telegraphic longitudes.—In conformity with instructions dated near the close of the fiscal year,
Subassistant C. H. Sineclair and Mr. F. H. Parsons began the preliminary arrangements for the
determination of the longitude of a station at the University of Virginia, Charlottesville, by
exchange of telegraphic signals from Washington. The details of the progress and completion of
this work will be given in my next annual report.

Topography.—The detailed topographical survey of the District of Columbia, begun during
the last fiscal year, at the request of the Commissioners of the District, was continued by Assistant
J. W. Donn, with the aid during part of the year of Mr. W. C. Hodgkms, and of Subassistant
D. B, Wainwright-after the detachment of Mr. Hodgkins in June, 1882. At the close of the fiscal
vear ending with June, 1881, the work had been completed along Boundary Avenue from Lincoln
Avenne to Sixteenth street, and as far north as the park of the Soldiers’ Home, including the
northwestern portion of those grounds. Much marginal work in the vicinity of Mount Pleasant
Village, Seventh street road, and along the line of the Metropolitan Branch of the Baltimore and
Ohio Railroad, between Terra Cotta Station and the Riggs road, was also shown upon the plane-
table sheet. During July, August and September, the efforts of the party were directed towards
the completion of sheet (No. 1) secale 1-4,800 between the north boundary of the Soldiers’ Home
and the northeast boundary of the District, and although progress was somewhat retarded by the
diffieulty of running contour lines in a country much covered by woods, orchards, and bushes, the
whole area was completed with the exception of the portion lying to the north and southeast of
Fort Totten, and that to the southeast of Fort Bunker Hill, these portions consisting mostly of
woods. In order to advance without cutting through wooded areas, it was decided to postpoue
this part of the work till winter or early spring, when the trees were not in leaf. During the period
between the beginning of October and the middle of February the survey was advaneed southward
from the Bunker Hill and Harewood roads, and was completed as to Sheet No. 1, the final work
having been done in the complicat: d wooded areas of the Soldiers’ Home and Glenwood Cemetery.

The Engineer Commissioner of the District then requested that, in view of the proposed
extension of the Washington Aqguneduct from its present terminus at the ¢ Twin Reservoirs” to
Meridian Hill, the survey of the route be at once taken up. A belt of topography, covering the
line of the proposed extension, was finished between the beginning of March and the end of June.

S Ex. 77—-5
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This belt, half a mile wide, and limited by Sixteenth street on the east and the Tennallytown road
on the west, included the most complicated and difficult work to be found in the District, a great
part of the belt being covered by woods more or less dense. The lowest curve, at the creek
running along the wall at the lowest part of Oak Hill Cemetery was ten feet; the highest was
two hundred and thirty-five feet. '

The further progress of this elaborate survey will be stated in my next annual report, and at
a more advanced stage of the work statistics will be given. Photolithographs of the more
important portions of the topography have been made from drawings in this office and furnished
to the Commissioners of the District.

Topography.—The special topograpbical survey of the site for the new Naval Observatory in
the District of Columbia, made at the request of Rear-Adiniral John Rodgers, U. S. N., had
advanced so nearly to completion at the beginning of the fiscal year, and its progress was so fally
detailed in my last annual report, that any extended notice of it here may be omitted. The site
selected is about three-tenths of a mile to the east of the Tenallytown road and upwards of half a
mile north of the intersection of High and Road streets, Georgetown. Mr. Charles Junken
condueted the survey with the aid of Mr. F. C. Donn.

Triangulation.—Having organized his party for the exteusion of the primary triangulation
in West Virginia from the Blue Ridge towards the Ohio River, Assistant A. T. Mosman had
completed the occupation of ¥vy Station, in Raleigh County, at the opening of the fiscal yoar, and
was directing the preparations needful for the occupation of Table Rock Station. Advantage was
taken of delay in transportation, owing to nunfavorable weather and bad roads, to make a recon-
naissance for connecting the astronomieal station at Charleston, W. Va., with the primary triangula-
tion ; one signal was erected at Creed, and a secondary station was established at Big Rocks,
intermediate between the two primary stations, Holmes and Pigeon.

The instruments were mounted at Table Rock on the 13th of July, but progress being much
delayed by rain and haze, it was not till August 15 that the requisite number of observations could
be obtained. For horizontal direction five hundred and seventy-eight observations were made
upon primary, and twenty-eight upon tertiary stations; one hundred and forty observations for
difference of heights with the micrometer, and two hundred and ten measures of zenith distance
with the vertical circle.

At the next station occupied in the primary scheme, Holnes, the needful preparations were
completed on the 24th of Angust. During the interval between this date and the 29th of September
every effort was made to overcome the unfavorable conditions of the atmosphere arising from heat
and drought. Meanwhile station Creed was occupied by Mr. W. B. Fairfield, Aid in the party,
and the work at Holmes having been finished at the date just named, the connection of the
astronomical station at Charleston, W. Va., with the primary triangulation was taken up and
completed early in October. At station Holmes seven hundred and thirty-seven observations of
horizontal direction were obtained; seventy-seven observations for difference of heights with the
micrometer, and one hundred and eleven measures of zenith distance with the vertical circle. At
stat%on Creed one hundred and fifty-two observations of horizontal direction, and at four other
stations of the tertiary order in the vicinity of Charleston four hundred and seven observations of
horizontal direction. Hence the field-work of the party while engaged in the primary triangula-

tion and the operations immediately incidental to it and including the work at Ivy Station may
be summarized as follows :

Primary stations occupied...... ... ... ... ... 3
Tertiary stations occupied. .. ... ...ooouiveounae oo 5
Observations of horizontal directions, number of ... .... __... ... .. ... 2, 356
Micrometric differences of height, number of............. ... ... . . .. ’ 300
Measures of zenith distance with the vertical circle, number of.......... .. .. 417

Eight public buildings in the town of Charleston, W. Va., were determined in position.

I?uring the rest of the season a reconnaissance west of the line Piney-Pigeon was begun for
carrying the scheme of primary triangulation towards the Ohio River. Mr. Mosman found the
country very much broken, being intersected by three considerable streams, the Mud River,
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Guyaundotte River, and Twelve Pole Creek. The ranges of hills bounding these streams are nearly
all of the same height, all densely wooded, and the courses of the streams themselves very crooked.
Upon reaching the Ohio River early in November the party was disbanded and field operations
closed.

Assistant Mosman makes special mention of the faithful and efficient service rendered by
Mr. W. B. Fairfield, attached to the party as extra observer during the season. The records, field
" computations, ete., were all completed and forwarded to the office during the winter. Before the
close of the fiscal year Assistant Mosman received instructions for field-work, which has already
been noticed under the heading of Section II.

Special reconnaissance and friangulation.—In continuation of the explorations and surveys of
the region between Washington, D. C., and Martinsburg, W. Va,, for the purposes of a general
map, Mr. H. F. Walling took the field towards the close of July, 1881. Obtaining the most trust-
worthy maps of Montgomery, Frederick, and Washington Counties, Maryland ; of Londoun County,
Virginia, and of Jefferson and Berkeley Counties, West Virginia, Mr. Walliug connected elevated
points in that region by triangulation with stations already established in position, determined the
heights of these points by a series of barometric observations referred to a fixed barometrical
station, ran traverse surveys upon the roads for the purpose of comparing their actual lengths and
directions with the configurations upon the maps, and verified the representations of railroad
alignments by obtaining wherever practicable copies of the original notes or plans, giving the
lengths and directions of the tangents, the lengths of the radii, and the lengths and directions of
the curves. Where deficiencies existed in these notes special traverse surveys were made to
supply them.

Along and near the mountain ridges and important hills different methods were pursued
according to circumstances. In many cases lines were run by traverse along the summit of ridges,
with accompanying barometer readings. Similar lines were also run up some of the valleys
between the spurs. In other places less accessible, points were located and their heights deter-
mined by horizontal and vertical angles from known peints along the roads iu the valleys below.
With the data and material thus obtained such portions of the county maps as were deemed
sufficiently accurate for reduction to the projection were thus transfered to the general map. The
area of its completed portion is as follows:

‘Washington County, Maryland (east of longitude 77° 58'), area in square miles. 369

Frederick County, Maryland (entire), area in square miles .... .. RN 618
Jefferson County, West Virginia (enfire), area in square miles .... .. ....... 217
Total area of finished part in square miles..........cooovuiiiiiina. . 1,204

The area partly finished comprises portions of Berkeley County, West Virginia, and of Fred-
erick, Clarke, and Loudoun Counties, Virginia, with an area of eight hundred and twenty-one
square miles. It is estimated that between one-half and two-thirds of the work upon this area is
completed.

Magnetic observations.—Subassistant James B. Baylor at the beginning of the fiscal year was
engaged at Marion, Va., in completing the last station of a series for the determination of the
magnetic declination, dip, and intensity in the States of Virginia and West Virginia. This mag-
netic tour was planned to include the occupation of a number of stations in Tennessee, Alabama,
and Kentucky, and its further progress will be noticed under the heads of Sections XIIT and
VIII. :

Geodesic leveling.—As already noticed, under the head of Section II, the primary bench-mark
established at Hagerstown, Md., in the line of transcontinental leveling started westward from
that point in 1877 wag referred to the level of the sea by Assistant Andrew Braid, who took the
field for that purpose early in July, 1881. His line of levels of precision began at the bench-mark
of the self-registering tide-gauge at Sandy Hook, N. J., and ended at the bench-mark on the
foundation of the court house in Hagerstown. Reference will be made under the head of Section
XTIV to the extension of the line of levels of precision westward from Mitehell, Ind,
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SECTION IV.
NORTH CAROLINA, INCLUDING COAST, SOUNDS, SEAPORTS, AND RIVERS. (Skerce No. 5.)

Deep-sea soundings and temperatures—In furtherance of the investigations relating to the
physical features of the Gulf Stream, Commander J. R. Bartlett, U. S. N., Assistant Coast and
Geodetic Survey, was engaged at the opening of the fiscal year in running lines of deep-sea
soundings, with serial temperatnres normal to the coast, between Currituck light-house, North
Carolina, and Jupiter Inlet, Florida. With his party, in the steamer Blake, he had at the time
just named completed nine lines of soundings, and on July 3 had anchored off the town of
Smithville, N. C. Here he was detained by bad weather until July 8, and on getting to the
northward of Cape Fear was compelled to make a harbor at Fortress Monroe, whence he sailed
July 16, and next day ran a line of soundings normal to the coast in length about seventy miles,
beginning off Currituck Beach light-house with a depth of ten fathoms and reaching eleven hundred
and sixty-five fatboms in latitude 36° 13’, longitude 74° 18. Upon this line, as upon those
subsequently run, the record of depth sounded was accompanied by observations of the position
of the steamer at each sounding, by observations of bottom and surface temperatures of water and
strength and direction of currents, and by records of the character of the bottom from the specimens
brought up, density of water, and meteorological phenomena. All soundings were taken with
piano wire, using Commander Sigsbee’s improved sounding machine. It always worked well, and
his sounding cylinder never failed to bring up a specimen of the bottom. The temperatures below
the surface were taken with the Miller-Casella deep-sea thermometers.

Additional lines were run off Cape Hatteras until July 20, and on July 22 a line from Cape
Lookout to a depth of two thousand fathoms. On July 24 a line was run normal to the coast from
a point about twenty miles to the eastward of Cape Fear and a return line to Charleston, where
the Blake arrived July 28.

After a detention of some days by bad weather at Charleston, Captain Bartlett left that port
early in August, and occupied the remainder of the season in running lines of soundings to test the
working of the Siemens electrical deep-sea thermometer. This apparatus is described and figured
in Appendix No. 18. Its principle depends upoun the effect of changes of temperature in varying
the resistance of metals to the passage of an electric current, and it consists essentially of two
resistance-coils, one of which is lowered into the sea by means of a cable connecting it with the
other resistance-coil on board ship. The end of the cable, which is in electrical connection with
this resistance-coil, is attached to a ¢ Wheatstone’s bridge” with a battery and galvanometer.
When the two coils are at the same temperature the galvanometer scale reads zero ; any change in
the temperature produced in the coil lowered into the sea causes a deflection to the right or left of
zero; hence to ascertain the temperature of the coil at the bottom of the sea or of the water in its
vicinity the coil on board ship must be heated or cooled till the zero indication is shown on the
galvanometer scale. The temperature of the water in which this coil is immersed is then that of
the water at the depth sounded.

Captain Bartlett has made a special report (Appendix No. 18) of the tests obtained with this
apparatus, comparing the temperatures given by it with those of the Miller-Casella deep-sea
thermometers. Serial temperatures, taken at intervals of five and ten fathoms from surface to
bottom, showed a very gratifying accordance between the two methods, and led to increased
confidence in the results obtained from the Miller-Casella thermometers.

With reference to the physical features of the area over which the Gulf Stream sweeps, the
work of Captain Bartlett has developed some interesting results. His soundings show, not a deep
channel, but, to quote from his report, ““an extensive and nearly level platean, extending from a
point to the eastward of the Bahama Banks to Cape Hatteras. Off Cape Canaveral, nearly two
hundred miles wide, and gradually diminishing in width to the northward until reaching Hatteras,
when the depth is more than one thousand fathoms within thirty miles of the shore. This platean
has a general depth of four hundred fathoms, suddenly dropping on its eastern edge to two thousand
fathoms.”
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Captain Bartlett remarks further: “It will be observed from the bottom specimens that the
course of the Gulf Stream can almost be traced by the character of the bottom. On each side of
the stream the sounding eylinder brought up ooze. In the strength of the current the bottom was
washed nearly bare, the specimens being small broken pieces and particles of disintegrated coral
rock. This bare portion was very hard, and the sharp edge of the brass sounding cylinder came
up very much dented and defaced. From Jupiter Inlet, with the exception of the bare part
mentioned, the specimens were a light-colored ooze composed of Pteropod shells, with a mixture
of coral sand. Off Charleston, where the platean has less depth than to the southward, the bare
gection extended the whole width of the stream. The Pteropod ooze extended only to Charleston.
To the northward of that point the bottom specimens were Globigerina. To the northward of Cape
Lookout and off Hatteras the bottom was Globigerina ooze of a dark greenish tint. (The specimens
have changed color very much since first obtained.) These specimens of the bottom seem to me
to throw very important light on the circulation. The Pteropods are brought along by the Gulf
Stream. In the Caribbean Sea and Gulf of Mexico the bottom below three hundred fathoms is
always Pteropod ooze. To the northward of Hatteras, and as far as the Georges Bank, we have
found in the Blake only Globigerina ooze. The fact of finding Globigerina ooze off Hatteras, and
its gradual diminution to the southward, would tend to show the limit of the Arctic current. The
Globigerina were not found to the southiward of the high part of the plateau off Charleston. It
would appear from this fact alone, although the temperatures, I think, confirm it, that the Aretic
current does not extend below Hatteras, but at this peint goes under the Gulf Stream and to the
eastward, being deflected that way by the form of the plateaun. A number of lines were run off
Hatteras to develop more fully this point. From Hatteras the one-hundred-fathom line gradually
draws away from the shore as we go to the northward.”

Allusion is again made in the report to the belt of rippling water off Charleston, near the
center of the Gulf Stream, and the strong southwestern current found there. This ‘“rip,” Captain
Bartlett states, is unlike any that he has ever seen, except the race at the cutranece of Long Island
Sound. He attributes it “to the sudden rise of the plateau off Charleston, fogether, probably,
with the meeting of the Aretic current.”

The statistics of work accomplished, from the time of leaving port, May 4, till the return of
the Blake to Providence, August 17, are as follows:

Deep-sea soundings, number of linesrow ... ... ol Ll 18
Length of lines inmiles ........ ... S 1,929
Number of soundings taken _.__........ oo il e e 337
Air temperatures observed, wet bulb.... .... P A 405
Air temperatures observed, dry bulb. ... oeeiai it 405
Water densities observed . ... ... .. .o iii il el i ee e e, 397
Water temperatures observed, surface........... .. .o lL 415
Water temperatures observed, intermediate ....... ... ... .. ... ee.. 457
Water temperatures observed, bottom ............ L 334
Serial temperatures, number of. ..... ... ... . ..o iiliil el ol 139
Current stations oceupied with fleats. ... ... ..., ... ..o L. e 28
Specimens of bottom, numberof............ et e e gaeaseteaan i 257

The following-named officers, attached to the Blake, rendered efficient service during the
cruise: Lient. C. C. Coruwell, U. 8. N.; Masters G. W. Mentz, Henry Morrell, and Lucien Fiynne,
U. 8. N.; and Ensign K. L. Reynolds, U, 8. N,

Hydrography.—For the purpose of locating a shoal reported by Captain Foster of the steamer
Appold as about six miles east-southeast from Frying Pan light-ship, North Carolina, Lieut.-
Commander W. H. Brownson, U. 8. N,, Assistant Coast and Geodetic Survey, proceeded to Smith-
ville, N. C., in May, 1882, with his party in the steamer Gedney, and, having determined accurately
the position of the light-ship, placed a buoy on the shoal in six fathoms water, the least depth
found. This shoal is well known to the pilots and fishermen about Smithville; it has a general
direction of north-northwest and south-southeast, and is nine miles in length, with a depth of from
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seven to eight fathoms. The location of the buoy is nine and one-fourth miles from the light-ship,
from which it bears east 12° south (magnetie).

Lieutenant-Commander Brownson remarks that since New Inlet was closed, the water on the
bar of Seward Channel leading into Cape Fear River has deepened, and eighteen feet can now be
carried over at high water.

i

SECTION V.

SOUTH CAROLINA AND GEORGIA, INCLUDING COAST, SEA-WATER CHANNELS, SOUNDS, HARBORS,
AND RIVERS. (SKETCH No. 7.)

Hydrography.— A shoal having been reported ten miles northeast by east from Georgetown
light, coast of South Carolina, by the master of a coasting schooner, Lieut.-Commander W. H.
Brownson, U. S. N., Assistant Coast and Geodetic Survey, was directed to make careful search
for it. This duty was performed April 27, 1882, under conditions very favorable for showing the
existence of shoal water, but Captain Brownson could find no indieations of if, and reports that,
according to his judgment, no such shoal exists. He suggests that the master of the schooner was
out in his position, and that what he actually saw was the shoal spot (seventeen feet of water) oft
Georgetown light, with Cape Romain bearing southwest distant about ten miles.

Upon the completion of a hydrographic survey on the Florida coast, which will be
referred to under the heading of Section VI, Lieut.-Commander W, H. Brownson, U. S.
N., Assistant Coast and Geodetic Survey, was directed to proceed to Port Royal, S. C., for the
purpose of making such examinations of the Beaufort River as would determine what portions
needed resurvey. The Led of the river is of phosphate rock, and is constantly being dredged, the
rock having valuable properties as a fertilizer. Upon conference with Capt. J. E. Jouett, U. S.
N., commanding the naval station, Lieutenant-Commander Brownson found it advisable to make
an immediate survey of a small portion of the river opposite to Battery Creek. This work was
accomplished between the 14th and the 22d of April.

Tidal observations.—Application having been made by Lieut. B. D. Greene, United States
ingineers, through General Q. A. Gillmore, U. S. A., for the loan of a self-registering tide-gauge
to be established at Fort Sumter, Charleston Hawbor, South Carolina, in connection with the
works of construction in progress there, the gange was forwarded to him soon after the beginning
of the fiscal year. The tidal curves will be sent for tabulation and discussion to this office,

SECTION VI.

PENINSULA OF FLORIDA, FROM SAINT MARY’S RIVER, OX THE EAST COAST, TO ANCLOTE KEYS ON
THE WEST COAST, INCLUDING THE COAST APPROACHES, REEFS, KEYS, SEAPORTS AND RIVERS.
(SKETCHES Nos. 8,9, 10, AND 11.)

) Deep-sea seundings.—As previously stated under the head of Section IV, Commander J. R.
Bartlett, U. 8. N., Assistant Coast and Geodetic Survey, at the opening of the fiscal year had
completed nine lines of deep-sea soundings with surface and bottom temperatures. His first line
was run from Memory Rock, Little Bahama Bank, to Jupiter Inlet light, Flotida, and was
followed by a series of lines normal to the coast, of the character and with the results already
fully stated. These investigations, so valuable as a contribution to our knowledge of the
phenomena of the Gulf Stream, will be resumed at the earliest date practicable.

Triangulation, topography, and hydrography of Indian River, E. Fla.—With instructions for
the extension of the survey of Indian River southward from the limits of the work of the preceding
season, Assistaut C. H. Boyd arrived at Turkey Creek on the 24th of January, 1882, and taking
charge of the sloop Steadfast, brought her southward about forty-five miles, reaching a locality
which served as a base of operations early in February. The three classes of work were then
taken up from the limits of 1881, and ecarried forward continuously till the last of April, the
triangulation beginning at the line “ Eggs” to “ May” in latitude 270 40/ north; the topography
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at station ¢ Guest,” a mile and a quarter north of that line, and the hydrography at station
¢ Narrows” nearly a mile above ¢ Guest.”

Progress was less rapid than bad Leen anticipated on account of the wide and dense fringe
of wooded swamp on the east side of the lagoon, entirely cutting off all view of signals on the
ocean beach sand-dunes from those on the shores of the lagoon. At the ¢ Narrows” the mangroves
became large trees. Tripod signals and scaffolds were found necessary, elevating the theodolite
twenty-two feet.

To bring the shore-line within view of the plane-table, the instrument had to be placed far out
in the water, and the telemeters were carried by boat, so dense was the belt of mangroves
fringing the eastern shore of the lagoon. The work was pushed forward emergetically, however,
until about eighteen miles of the lagoon and ocean beach had been covered by the triangulation;
one topographiec sheet scale 1-20,000, ending at Indian River Inlet, completed, and the topography
on the upper end of the next sheet well advanced. TFrom the ocean beach the entire island forming
the eastern side of the river is covered by the topography, and enough of the western shore to
delineate its characteristics fully.

The hydrography covers the lagoon from a point about two miles north of the triangulation to
Indian River Inlet. The waters are shoal, with many islands, oyster and sand bars obstructing
its navigation. Four tide-gauges were established for the reduction of the soundings, the most
permanent of which is upon the wharf at Saint Lucie post-office, referred to a beneh-mark on Mr.
Paine’s house.

Towards the close of April, and in accordance with instructions, Assistant Boyd furnished a
tracing of the shore-line and the geographical positions determined as far as the inlet, to the
officer charged with the execution of the off-shore hydrography, and for the purpose of establish-
ing additional points sonthward, began on the 3d of May a beach measurement with twenty-five
meter steel tapes. On the 20th of May a point had been reached on the ocean beach upwards of
thirty-one miles from Indian River Inlet, and in sight of Jupiter Inlet light. The season’s work
was then closed, the Steadfast being laid up in a sheltered position in the fresh water of Manatee
Creek at the mouth of the Saint Luecie River.

Assistant Boyd makes acknowledgment of the efficient service rendered by the officers of the
party, viz: Subassistant J. B. Weir, and Messrs. Carlisle Terry, Geo. F. Bird and E. 8. Taney,
Aids. All original and duplicate records of the work have been deposited in the office. The
statistics are as follows:

Number of geographical positions determined...... ... -..... Ceeeenaeaaa 35
Number of directions measured.........cc.c.ie ivmiei i ciiii... 850
Number of horizonal angles measured ...............ceo Ll 2,674
Ocean beach shore line, number of miles........... ... ... ... ... 43
Lagoon or river shore line, number of miles........... ..ol 112
Shore line of creeks, numberof miles............. ... ... . ... ... ... 10
Area of topography, square miles. . ... .. .. .. ... ..ol 21
Number of miles of soundings run......... ... .... e e enaeeeaaas 132
Number of soundings...... .cooi it ittt e e 16, 928

Hydrography, east coast of Florida.—For the continnation of the hydrography of the east coast
of Florida to the southward from the limits of work of the preceding season, Lieut.-Commander
E. B. Thomas, U. 8. N., Assistant Coast and Geodetic Survey, with his party iu the steamer A. D.
Bache arrived off that coast in the vicinity of Indian River Inlet early in May, 1882, The two
projections furnished to him included the coast between the limits of latitude 27 45’ and 26° 55/
north. Work was at once begun upon the upper projection, and completed upon both of them
towards the end of June.

During the progress of the survey a dangerous shoal, the existence of which was known, but
not its exact locality, was developed by Lieutenant-Commander Thomas. He describes it as
follows:

“This shoal (Saint Lucie) is three and one-half miles from the land, and is in latitude 27° 18’ 30"
north; longitude 80° 08’ 45" west. It is 2 narrow ridge extending north and south for about one
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mile, the least water on it being fifteen feet. From the center of the shoal, Mount Elizabeth bears
south 53° 08’ west (true) and House of Refuge No. 2 on Saint Lucie Rocks bears south 70 48" west
(true). Mount Elizabeth is a round-topped hill sixty feet high, on the west side of Indian River in
latitude 27° 15/ 10" north; longitude 80° 13/ 50" west. It is the highest land in the vicinity, and is
easily recognized if seen from a point toseaward of the shoal. But from a less distance from the
shore the hill is not visible, as it disappears behind the trees on the beach.

“Deep water (ten fathoms) is found from six hundred to seven hundred yards to seaward of
the shoal. As the numerous steamers, passing to the southward, run in quite near this shoal in
endeavoring to avoid the eurreut of the Gulf Stream, I think a whistling buoy should be placed in
the vicinity.”

A correction was made by Lieutenant-Connmander Thomas in the position heretofore given for
Jupiter Inlet light. :

Acknowledging the zeal and efficiency of the officers of his party, viz, Master Frank A. Wilner,
U. S. N., and Ensigns H. M. Witzel, J. M. Orchard, C. S. McClain, U. 8. N,, Lieutenant-Commander
Thomas presents the following statisties of the work:

Miles ran in SoundiBE ... .o coini e i iie e aimeaa ceenas 884
Anglesmeasured............. e e e e eae s 3,721
Number of soundings.... ... ... 21, 410

The results are shown upon two finished hydrographic sheets, scale 1-40,000, which have been
sent to the office.

Hydrography of Key West Harbor and Northwest Channel Bar.—For the purpose of ascer-
taining the exact locality of ehanges which had taken place in Key West Harbor and vicinity,
Lient. Commander W. H. Browunson, in the steamer Gedney, made an examination of that
harbor and of a portion of Northwest Channel in April, 1882. He reports but little change in the
harbor since the last survey, but a decided change in the bar of Northwest Channel, owing toa
gradual extension of the east bank to the westward, which makes a change in the location of
buoys necessary. No indication was found of a shoal within the limits of “The Triangles.” One
finished hydrographic sheet, showing the results of the work, has been forwarded to the office.
The statistics are:

Miles run in sounding.. .............. ... e e iee e 472
Anglesmeasured. . ... .. ...l Ll L 5,292
Number of soundings..... .... e e e 20, 906

Triangulation between Charlotte Harbor and Tampa Bay.—The completion of the triangulation
and beach measurement between Charlotte Harbor and Tampa Bay, on the west coast of Florida,
was assigned to Subassistant Joseph Hergesheimer, under instructions dated December 26, 1881,
Mr. Hergesheimer arrived in New Orleans early in January, and having made the necessary
repairs to the schooner Quick, he anchored in Tampa Bay towards the close of February, after a
very leng passage, due to calms and adverse winds. Thence he proceeded to Little Sarasota Inlet,
from which locality as a base of operations he completed the beach measurement and triangula-
tion southward for a distance of fifteen miles. Changing his anchorage first to Stump Pass and
then to Charlotte Harbor, the work was completed to the line of the old triangulation “ Gasparilla—
Trepador,” at both of which stations the granite monuments marking them were found to be in
good condition. Thirty-five miles of coast line were covered by the triangulation and beach
measurement. With regard to this portion of the coaust, Mr. Hergesheimer remarks :

‘There is but one anchorage (for the vessel) between Little Sarasota and Gasparilla, a distance
of thirty-five miles., This is Stump Pass, a small inlet which can be entered by a sailing-vessel
under the most favorable circumstances only, as the bar and channel are constantly changing.
There is about six feet of water on the bar. It is not safe to attempt to enter any of the small
inlets on this coast with a vessel drawing over five feet of water without first going ashore and

‘making an examination of the bar, as every heavy westerly wind seems to change the bar and
channel. At ‘Little Sarasota’ the channel is not over twenty-five meters wide, bounded on one.
side by ledges. Three years ago, when I took the Quick into this inlet, the channel passed to the
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southward of the ledges, but this seasou I found the channel to the northward, with the old chan-
nel entirely filled up.”
Statisties are as follows :

Angles measured, number of ... ... e e e A 83
Observations, number of .. ... ... ... Lo 0 L. ... 1,453
Distance measnred on beach, in metem ....... e e e 1.5, 286

Upon closing work the schooner Quick was 1a1d up at Manatee, Fla., and Subassistant
Hergesheimer was directed to proceed to Washington and report at the office.

SECTION VII.

PENINSULA OF FLORIDA, WEST COAST. FROM ANCLOTE KEYS TO PERDIDO BAY, INCLUDING COAST
APPROACHES, PORTS, AND RIVERS. (SKETCH No. 12.)

Hydrographic survey of the inner and outer bars of Fast Pass, Saint George’'s Sound.~—During
the winter of 1881-°82, Lieut.-Commander W. H. Brownson, U. S. N., Assistant Coast and
Geodetic Survey, was engaged in a number of loealities on the west coast of Florida for the pur-
pose of filling gaps in the hydrography and of making new surveys where demanded by changes
of importance. Referring to his work in geographical order, the hydrography of the inner and
outer bars of East Pass, Saint George's Sound, was executed between the 6th and 14th of February,
1882, Upon his arrival off East Pass, Lientenant-Commander Brownson found a large Norwegian
barque aground on the bar, and immediately answered a call from her for help, succeeding in
hauling her off inside the bar. This barque was drawing eighteen feet of water, and went to sea
the same night with nineteen feet on the bar. Upon the outer bar the survey showed seventeen
and one-half feet at mean low water, and there was noted a marked extension of Dog Island Point
and of the east end of Saint George’s Island. The statistics of the work are as follows:

Miles run in sounding . ....ovv ot il i L e 34
Anglesmeasured........ ... .. . (.ol e e Ce e 492
Number of soundings.... ... ... ...... e e e 1,874

Hydrography in the vicinity of Saint Josepl’s Bay and Cape San Blas, Fla.—For the develop-
ment of the hydrography off the coast of Florida, between Cape Saint George and Cape San Blas,
and thence northwestward in the vicinity of Saint Joseph’s Bay, Lieutenant-Commander Brownson,
with his party in the steamer Gedney, left Pensacola on the 22d of November, 1881, and having
established a tidal station at Saint Joseph’s Point, began work apou lis projectious December 3,
and prosecuted it at every interval of favorable weather till the 1st of Febranary, when the survey
was completed. The weather was very uufavorable during the whole of the month of Jauuary,
fogs and haze being prevalent most of the time.

With reference to the configuration of that portion of the Gulf of Mexico plateau off Cape
San Blas, Lientenant-Commander Brownson remarks that to the northward of the cape it is very
regular; to the southward very irregular, the soundings indicating an extremely undulating bottom.
Bix miles to the sonthwestward of San Blas he fonnd a shoal spot not given on any chart with a
least depth at mean low water of twenty-two feet, Aud tothe southward of this (seven and one half
miles south by west 4 west of the cape) another shoal with a least depth of twenty-four and one-
half feet, both shoals being of but small extent.

Some facts of interest observed during the survey are stated as follows in Lieutenant-Com-
mander Brownson’s report:

“The current between Capes Saint George and Sau Blas sets to the northward and westward
with a velocity of from oune-quarter to one-third of a kuot per hour. At one time, while at anchor
eight miles south of San Blas, with the surface current setting to the northward and westward
thirty-five hundredths of a knot per hoar, a fishing line over the side showed a strong current
setting to the eastward, a heavy sinker being repeatedly carried in that direction. The observa-
tion for surface current at the time was made with a loaded staff nine feet in length. The coast

8. Ex. 778
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line in the vicinity of Cape San Blas is gradually wearing away. The light-honse is now
surrounded by water at high tide, and 1 have been informed that at times the keeper has been
unable to enter.

Miles run i SOUNAinG -« oo . .o et el ... b4d
Angles measured .. ... .. ... e e 932
Number of soundmga ..... e e e ... ... 5,581

Hydrography of the bar of Pensacola Harbor.—Lieut.-Commander W. H. Brownson, U. 8.
N., Assistant Coast and Geodetic Survey, took command of the steamer Gedney on the lst of
October, 1381, and after some delay on account of bad weather began on the 10th of that month
the hydrography of the bar of Pensacola Harbor, with special examinations of the changes that
had taken place since the earlier surveys. On the 21st of November the work was reported as
complete, and the finished hydrographic sheet, with records accompanying, was forwarded to the
office. The following extracts from the report of Lientenant-Commander Browunson embody state-
ments of some of the more noteworthy results of the survey.

“The shoals and bars at the eutrance of the harbor are of sand. In running the lines of
soundings, mud was reported by the leadsmen in several places, but on taking specimens of the
bottom, it was found to be soft sand, There is now a least depth of twenty-two and one-half feet on
the outer bar, while on the inner bar (extending between the lower end of Middle Ground and
Cancus Bank) the least depth in the channel is twenty feet, with twenty and one-half feet on either
side of it. This shoal with twenty feet is probably what has been known amoung the pilots and
tug-men as the ¢21-foot Inmp. [ alsn note the gradual extension of the western end of Santa
Rosa Island, and the washing away of the coastin the vicinity of Fort McRae, the new shore-line
being over one hundred meters inside of old line.

“In order to prevent the further washing away of this shore, and to restore it, if possible, and
also to increase the depth of water on the inner bar, a series of jetties are in course of construction,
extending normal to the shore-line above and below Fort McRae, about five hundred feet out in
the channel.

* * % » * * * *

“Since the last survey a new channel has been opened, with eighteen and one-half feet of
water between the Eastern Bank aud Santa Rosa Island, about three hundred meters from the
latter. It is narrow, however, and of no importance at present. I experienced much difficulty
in getting the observations for currents, twenty-five hours being necessary for a complete series at
each station. The tidal currents are very irregular and depend in a great measure, both for
velocity and direction, on the wind. With moderate weather from the sonthward, the sea breaks
on Cancas Bank and the Middle Ground.”

SECTION VIII.
ALABAMA, MISSISSIPPI, LOUISIANA, AND ARKANSAS, INCLUDING GULF COAST, PORTS, AND RIVERS.

Magnetic observations.—In the course of the maguetic tour, made by Subassistant J. B. Baylor,
in 1881, the determination of the magnetic elements at two stations in Alabama was incladed.
Mr. Baylor observed for maguetic declination, dip, and intensity at Decatur and Florence, Ala.,
and detemnined also the latitude, longitude, and azimuth at these stations for magnetic purposes.
Reference has already been made to his work under the head of Section 111, and it will be referred
to again under the head of Section XIII.



UNITED STATES COAST AND GEODETIC SURVEY. 43

SECTION IX.
TEXAS AND INDIAN TERRITORY, INCLUDING GULF COAST, BAYS, AND RIVERS. (SkrrcH No. 14.)

Triangulation, topography, and hydrography betiveen Galveston Bay and Sabine Pass.—Under

" instructions dated December 26, 1881, Assistant F. W. Perkins organized a party for the survey

of the coast of Texas between Galveston and Sabine Pass, the principal objects of the season’s

work being the determination of points along the shore for the outside hydrography, together

with a topographical survey of the shores and a hydrographic survey of the entrance to Sabine
Pass,

All preparations having been completed towards the end of January, including repairs to the
schooner Research, the work was begun at Bolivar Point while awaiting the arrival of the vessel
and camp-equipage, Colonel Mansfield, of the Hngineer Corps, having kindly placed his quarters
at the disposal of the party. A measurement by wire was made of the beach of Bolivar Peninsula,
about eighteen miles in length, for the determination of hydrographic points, and a reconnaissance
was made in the vicinity of High Island. Upon the arrival of the Research in February, the
triangulation was begun, using as a base the line Peirce-Northwest Bend, these being the only
two points of the old triangulation that could be identified. Points in the back country were
determined from the shore triangulation by concluded angles, care being taken to obtain as many
separate determinations as possible, and to supply loung lines for earrying azimuths.

As soon as enough points had been fixed by the triangulation, which was steadily pushed
eastward towards Sabiue Pass, the topography was begun, a separate party with a light camp
having been organized for this purpose. Upon the cowpletion of the triangulation and topog-
raphy, the inner portion of the Sabine Pass, not liable to radical changes from the works of
construction in progress on the bar, was sounded, and a reconnaissance was made to the
eastward of the Pass. The many diffienlties encountered in the work owing to the marshy
character of the eouutry, the limited means of transportation available, and the hazy state of the
atmosphere were suceessfully sunmounted by the skill and energy of Mr. Perkins and his Aids,
Messrs. C. H. Van Ocden and Isaac Winston. The topography and a large part of the triangula-
tion were executed by Mr. Van Orden. He had also a share in the beach measurement. Special
mention is made by Mr. Perkins in his report of Mr. Winston’s exertious in determining, with the
aid of Mr. B. E. Duvall, foreman in the party, the shore-line of a very dangerous stretch of coast
west of the entrance to Sabine Pass, and known as the “0Oil Pond.” It hud been cons:dered
impassable and anapproachable either from the water or land sides, being in great part a bed of
mud so soft that in many places even the beach birds and cranes sink in it to their breasts.

The survey wuas completed early in the month of May. Its statisties are recapitulated as
follows:

Number of geographical positions determined ....................... N 54
Number of pointings made ......... ....... .. ... .. ... ... ............. 8,481
Shore-line surveyed, miles _... .. .. ... . oL oL iiia.. 55
Roads and creeks, miles . .. ... e e e 58
Area of topography in square miles. . ... ... ..., ... il ... 66
Miles run in sounding . ...... .. ..o i ol e e 16
Angles measured. . ... e e e e e e e 204
Number of soundings ..... ... ... . .. ..o il e 2,382

The computations and records have been forwarded to the office.

Triangulation, base measurement, and topography, vicinity of Laguna Madre, Tex.—Haviug
received instructions to resume the survey of the coast of Texas from the limits of his work of last
season, Assistant R. BE. Halter established his camp at Flour Bluff, near the head of Laguna
Madre early in October, 1881, and took up the topography of that part of the shores of the lagoon.
He took advantage of weather unfavorable for topography to elear the line of the base of verifica-
tion which it was proposed to measure in the spring, and to erect the signals at the stations
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needed to counect the base with the triangulation. The plane-table work was prosecuted until the
close of March, 1882, when the contact-slide base apparatus having been received, and all prepara-
tions made for the measarement, it was begun on the 3d of April, the first measurewment being
from north base to south base, and the second oue in the opposite direction. By the 19th of April
the two measurements had been completed, the results showing a close agreement. The azimuth
of the line was determined by observations on Polaris near eastern elongation. Mr. J. E.
MeceGrath served acceptably as Aid in the party. Statistics of the work are as follows:

Miles of shore-line surveyed. ...... ... .. e S 198
Area of topography, in square miles .......... ... ..., ... e e .. . 60
Horizontal angles, number of observations ........ ... ........... ceeee... 786
Azimuth, number of observations on star ... ... ... ... .., e 88
Azimuth, number of observations onmark . .... ... ... i, 44
Length of base-line in meters..... ...... ... e e e e e e 5,486.9

Mr. Halter has forwarded to the office the topo«rmphm sheets and other records of the
survey.

SECTION X.
CALIFORNIA, INCLUDING THE COAST, BAYS, HARBORS, AND RIVERS. (SkErcHES Nos. 15, 16, 17.)

Selection of site for permanent magnetic station.—In co-operation with the work of the Signal
Office, and with that of the International Polar Commission, it became desirable to establish a
magnetic observatory at some point near the southern coast of California ; and in order to select
a site that would most completely fulfill the conditions demanded, Assistant J. S. Lawson was
directed in May, 1882, to examine localities at and near San Diego and Los Angeles. In pursuance
of this duty he left San Francisco June 7, and having carefully investigated the several sites in
the vicinity of the towns just named, decided in favor of the grounds of the Branch State Normal
School in Los Angeles as meeting fully the essential requirements of the observatory, viz, a location
that would secure permanency for several years ; freedom from local disturbing influences such as
any moving masses of iron or metal and any large fixed masses of iron; freedont from vibrations
or jarrings of passing vehicles; a free supply of pure water; certainty that no buildings were to
be erected or iron pipes laid near the observatory; convenience of living for the observer, and
economy in construction of the building.

Permission to occupy the grounds for the purpose in view having been given by Governor
Geo. B. Perkins, of California, representing the Board of Trustees of the State Normal School as
its president ex officio, Mr, Lawson began the work of construction at once in accordance with the
plans furnished by the office, with some needful modifications suggested by himself. The instru-

ments to be set up were the Adie magnetographs, which register by photography, and for their
more effective working require the maintenance of as uniform a temperature as practicable and
freedom from currents of air ; two buildings, one inner, one outer, were therefore constructed with
a space of about two and a half feet between the walls, the piers for the self-registering maguetic
apparatus being placed in the inner building. The details of construction are fully stated in Mr.
Lawson’s report, which is accompanied by a plan of the observatory and maps showing its location
in Los Angeles.

For the usual absolute determinations of the direction and intensity of the magnetic force
made ou three days of each month, Mr. Lawson established a station at a safficient distance from
the differential instruments, and upon the arrival of Mr. Werner Suess, who was charged with the
fitting up of the observatory and apparatus, he left Los Angeles under instructions to take charge
of the primary triangualation northward of Point Coneepeion.

Eeconnaissance and primary triangulation between Point Concepecion and Monterey.— For the
extension of the primary triangunlation of the coast of California from Point Concepeion northward
Assistant Stehman Forney organized his party at the beginning of the fiscal year. Having
readjusted the signals at stations “Gaviota” snd ¢ Lospe,” and erected signals at stations Arguello
and San Luis, at heights ranging from fifteen hundred to three thousand feet, Mr. Forney started
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on a reconnaissance to the northward and eastward, with a view of determining the intervisibility
of a station intended to conneet directly in the scheme with ¢ Lospe” and ¢ Tepusquete.”

A careful examination having shown the impracticability of the scheme as originally proposed,
it was modified so as to adopt the figure Lospe, Tepusquete, San José, Castle Mountain, and Rocky
Batte, with San Luis as a central point, the intervisibility of the line Rocky Butte-Lospe, fifty eight

_miles in length, having been established. TFrom Castle Mountain and the statious whick connect
immediately with it, ¢ Castor” and ¢ Santa Lucia,” prominent peaks of the Sierra Nevada, are
visible.

After erecting and adjusting the signals needed, Mr. Forney occupied Tepusquete Station
towards the end of August, remaining there till early in October. The observations made for
horizontal and vertical angles were, however, not satisfactory, owing to the hazy and smoky state
of the atmosphere. Hence the principal result of the season’s work was the advancement of the
triangulation by establishing a practicable scheme for the connection of the primary triangnlation
of the coast northward of Point Coneepcion with that of the Sierra Nevada. With regard to the
best; season for prosecuting this work, Mr. Forney expresses an opinion in favor of the period from
the first of November to the first of June, and states that heliotropes will be necessary on all but
the shortest lines.

Topography from San Luis Obispo northward.—A topographical survey of the coast of Cali-
fornia, from Point Caballo to Point Buchon, under the direction of Assistant W. E. Greenwell,
was in progress at the date of the opening of this report. Early in July, 1881, one plane-table
sheet was completed, and work was begun upon a second. extending from Point Buchon to Moro
Rock. The character of the topography was partly mountainous, partly sand-dunes, covered with
low brushwood or chaparral. In connection with the plane-table survey, and for its proper
elaboration, a triangulation was earried forward from the line Schumacher-Pecho northward.
Field operations were closed early in October, and during the winter the two topographie sheets
and the records and computations of the triangulation were forwarded to the office. Statistics of
the work are as follows:

Number of signals observed upon..................... ... .. e e 66
Number of observations .... ... ......... .. . 0 il oo e 2, 094
Miles of shore line surveyed .. . ......... .. .... .. e e e 19
Miles of roads........ e e e e e o 13
Area of topography, in square miles. ... ............ 6

Tidal observations.—Uader the direction of Assistant George Davidson, the records of the
self.registering tide-gauge at Saucelito, near the entrance to the Bay of San Francisco, have been
continued by Mr. E. Gray. The record has been maintained without interraption, and the siation
is one of much importance, being now the only one of the kind ou the Pacific coast. A series of
meteorological observations is kept up in connection with the tidal record.

Topography beticeen Balenas and Table Mountain.—At as early a date in 1882 as the season
would permit, the topography needed to fill the gap between Balenas and Table Mountain was
completed by Subassistant E. F. Dickins, under the direction of Assistant Davidson, the two
former surveys being joined in the best practical manner. The topographic sheet has been
forwarded to the office. ’

Supplementary topography of San Francisco Bay and approaches.—Important changes having
taken place in the shores of San Francisco Bay entrance, in the wharf-lines of the city, and in the
topography of the surrounding country since the earlier surveys, it became desirable to obtain
data and material for additions and corrections to the published charts, by the execution of
supplementary topography, with such triangulation as became necessary in the progress of the
plane-table work. This duty was intrusted to Assistant L. A. Sengteller, who organized his
party at the beginning of the fiscal year. Having made four projections, covering the Tamalpais
Peninsula, he repaired to Saucelito July 12, and began field operations, continuing the topographic
survey until October 14, at which date the entire Tamalpais Peninsuala had been completed, and a
fifth sheet projected, including the towns of San Rafael and San Quentin. At Point Bounita,
where by the courtesy of Colonel R. S. Williamson, United States Engineers, and Captain G. W.
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Coffin, U. 8. N, the party occupied temporary quarters at the light-house, a complete resurvey of
the Point was made, it having been reduced and much changed as compared with former surveys.

Tracings of the five sheets were put in hand just before the completion of the work, and also
a sketeh for reduction by pantagraph to the scale of publication of the chart (1-40,000). These
were all forwarded to the office before the close of the field-work.

The party was next transferred to the eastern shore of San Francisco Bay. But three stations
of the old triangulation could be recovered ; hence an auxiliary triangulation was begun, covering
the shores of Contra Costa and Alameda Counties, and determining all points needed in the city
of San Francisco, and on the islands in the harbor. By the 10th of November a sufficient number
of points had been obtained to resume the topography; both triangulation and topography were
then pushed to completion, and the work on the eastern shore ot’ the bay brought to a close January
23. At this time three more topographic sheets had been finished, and to complete the work of
the supplementary survey there remained to be excented a thorough examination of the entire
water front of the city, and of the shores of the San Francisco peuinsula to Point Lobos and
southward towards Merced Lake. This work was taken up in the spring, the party being engaged
during the winter in office work upon the topographic sheets and records.

On the 15th of April, the party having been reorganized, a projection (two sheets joined) was
prepared, inclnding the shore-line from Point San José (or Black Point) to Point Avisadera, and
the topography of the ¢ity front begun. At the same time all authentic data that could be obtained
from local sources bearing upon the work of the survey was collected. Assistant Sengteller
ackunowledges his obligations for valuable maps and docwinents to Capt. C. I, Humphreys, U. 8,
A, to the city and county surveyor, W. >, Humphreys, esq.; to F, A, Bishop, esq., chief engineer
of the State Harbor Commissioners; and to the engineer of the Golden Gate Park. Such of the
maps obtained from these sources as were of suflicient accuracy were reduced to a seale of 1-10,000,
80 as to be wade more available for the field-work. Two additional projections, extending from
Point San José to Point Lobos, and thence as far south as the Ocean Side House, being soon in
readiness, work was begun upon them without delay. Upon the sheet first named, all needed
topography was finished May 31, and upon the other sheets June 22. Instructions having in the
mean time been received for a hydrographic examination of the city front, and of Qakland Creek
and its approaches, this was begun June 25, and had nearly reached completion at the close of the
fiscal year.

During that part of the season previous to April 15, Messrs. Fremont Morse and P. A. Welker
served as Aids in the party, the former during the entire season, the latter from November 1.
Asgsistant Sengteller expresses his high appreciation of the good judgment and ability displayed
by Mr. Morse in the execution of the triangulation, which was rapidly accomplished. Mr. Morse
was assigned to other dnty at the reorganization of the party in April, Subassistant E. F. Dickins
reporting for duty at the same time, and taking charge of one of the plane-tables. To Meassrs.
Dickins and Welker Assistant Sengteller expresses his thanks for hearty and constant co-operation
and support. Statistics of the work are as follows:

Geographical positions determined, numberof ... ... ..., ... ... ... ... 36
Angles observed, number of.... ... .. .. i L L Ciece ieaieeslae. 200
Observations, number of .. ... . ... ... ... L0 Lol .... 4,048
Miles of shoreline surveyed ... ... ... ... . ... .. . ... . ... ... ..... ees 52
Miles of roads .. .. ... L e 168
Area of topography in square miles . . .. ... ... 6
Miles run in sounding . ..... ... .. ... ... ... ... e e 81
Angles measured in sounding ...... (... L. L il ... 969
Number of soundings. ... . ..o i s e e 6 003

Coast hydrography between Bodega Bay and Point Arena, Cal.—For the continuation of the
hydrography close to shore of the coast of California between Bodega Bay and Point Arena, to
the northward and westward from the limits of preceding work, Lieut. W.T. Swinburne, U. 8. N.,
Assistant Coast and Geodetic Survey, organized his party on board the steamer McArthur, and
began work July 17 by establishing a tidal station at Bodega Bay, referring the gange to a bench-
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mark already established. By the close of the season, October 20, three hydrographic sheets had
been completed, showing soundings on lines of an average length of three miles from the coast,
in depths ranging fromn four feet to fifty fathoms, and having limits as follows: Stengel triangulation
station to Bourne’s Rock ; Bourne’s Rock to Scheoner Guleh, and Schooner Guleh to Point Arena.
Lieutenant Swinburne was aided by Lieut. L. C. Heilner, U. 8. N, Master W. P. Elliot, U. 8. N,,
-Midshipman W. V. Bronaugh, U. S. N., Midshipman ¥. V. Bostwick, U. 8. N, and, during part
of the season, by Ensign William Braunersreutber, UJ. 8. N.  Statisties of the work are:

Miles run in sounding ........... e e . 330
Angles observed...... ... Lol 2,293
Number of soundings. ... ... oo ciir oo it e e e 6,948

After the completion of the survey to Point Arena the McArthur was laid up at the Mare
Island navy-yard.

Measurement of Yolo Primary base-line.—Preliminary examinations, made by Assistant George
Davidson, for the selection of a site for a primary base-iine in Califoruia date back to the year
1876. The general location having been fixed, npon the plains of Yole County between Cache
and Putah Creeks, in that part of the Sacramento Valley lying immediately east of the Vaca or
Berryessa Mountains (a spur of the Coast Range), Assistant Davidson directed his special
examination towards finding a site for the line which should torm the best and most practicable
connection with the scheme of primary triangulation extending eastward across the continent, and
northward and southward along the Pacific coast.

After a careful reconnaissance, occupying but a few days, the line was in that year provis-
ionally located, and a quadrilateral established, the eastern points of which were Northwest Base
and Sountheast Base, and the western stations Monticello and Vaca, peaks of the Berryessa
Mountains, :

As finally established in 1880, the line lies nearly parallel with that part of the California
Pagcific Railroad joining the towns of Davisville and Woodland, in Yolo County, and is between
three and four miles to the west therefrom, its general direction being north 16° 53/ west., It
crosses the streams and sloughs running eastward across the Sacramento Valley, (See illastra-
tion 28.) These streams and sloughs, which are dry in sumier, carry large volumes of water
and are subject to overflows in the rainy season; the effeet of these overflows has been to raise
their bauks gradually from some distance oun either side, so that the stream may be said to run
on aridge. Cache Creek (Rio Jesns Maria), having the great equalizing reservoir of (llear Lake
a8 its source, does not preseht this feature in a marked degree, but Putah Creek (Rio de lus Putas),
Anderson, Dry and Willow Sloughs do. On the south side of Cache Creek bottom there is a
ridge of favorable elevation, thirty-five feet. Upon this ridge Northwest Base was located, four
and one-third miles west of the railroad, and immediately on the north side of the county road
ranning west towards Madison and Copay Valley. Southwest Base, distant 10.9 miles by the line,
is three and one-eighth miles west and one and one-eighth miles south of the town of Davisville.
Levelings between the two ends of the base, with a reference to the bench-mark of the California
Pacific Railroad at Woodland, gave for the elevation of Southeast base 71.26 feet above low-water
of the Pacific; and for Northwest Base 153.28 feet; hence Northwest Base is higher than Southeast
Base 82,02 feet. It is intended to check this provisional determination by a line of levels
of precision to be carried from Southeast Base to the Coast and Geodetic Survey bench-mark at
Benicia.

At the opening of the fiscal year in July, 1881, preparations for the measnrement were actively
begun; bridges or high trestles were constructed for crossing the sloughs: the grading of the line
was pushed forward ; acomparing beam and asteel rod for fractional measure were constructed; a
movable cover or tent was made to shelter the base apparatus during the measurements and
comparisons; the alignment was made,and signals were set up to be tested from the two ends of the
base. The line lies through a farming district noted for its rich soil, and therefore every acre ha«
been under ealtivation. Where the crop had been harvested during the seasou the bigh stubble was
cut down close to the ground, which then presented all the irregularities left by the farmer. Two-
thirds of the line, however, passed over fallow land where the ground had been plowed in the spring
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and in some places had been roughly harrowed. In the work of grading, a roller with cutting-disks
was passed over this land to break up the rough clods and in part make it more compact. Many
difficulties were presented, however, by the dry, baked soil, permeated in not a few places by deep
and extensive cracks found to exist below the plowed stratum.

Upon the arrival of the base apparatus, near the end of July, brick-cemented piers were built
at camp, near the middle of the live and also near each end, upon which to make the comparisons
of the bars with the field standard. It had been decided in January, 1880, that the construction
of an additional primary base apparatus was advisable, in view of the necessity of measuring
several primary base-lines upon the Pacific coast and within the Roeky Mountain region. In order
to secure for the survey an apparatus which should combine aceuracy, rapidity of measure, ease of
handling, facility of transportation with least risk of derangement, and especially one that should
require the least amount of grading or other preparation of the ground for measure, Assistant
C. A. Schott was directed to submit plans which should fulfill as many of these conditions as
practicable; and on March 1 of that year he proposed the construction of a compensating base
apparatus composed of two measuring-bars, each five meters in length, and submitted his design
for the apparatus, with a description and complete working drawings prepared under his direction
by Mr. Werner Suess, mechanician. Though it presents no novelty in principle, yet in the
arrangement and combination of the parts it is novel, as will be seen by the full description and
drawings which Mr. Schott has given in Appendix 7 and illustrations Nos. 26 and 27,

Each measuring-bar counsists of two overlapping steel bars, firmly fixed to a zinc bar, making
a return connection between the two former, the forward end of the zine bar being riveted to the
forward end of the rear steel bar, and its rear end to the rear end of the forward steel bar. The
three bars thus form but a siugle one, composed of two metals so proportioned in length that the
greater expansion or contraction of the zine bar in one direction is exactly met by the smaller
expansion but greater length of the steel bars moving in the opposite direetion.

In the construction of the apparatus the specific heat of the two metals and their surface
exposure was studied, and a secondary compensation for holding the apparatus firmly on the rear
trestles, and thus keeping the rear end at an invariable distance from the trestle support during
the measure, is applied in a simple way, using the T rail aud steel bars as one metal and the two
zince bars as the other. Some minor improvements which may be here referred to are: The manner
in which the aligning telescope is adjusted to the bar; the use of a knife-edge turning about a
vertical axis on the rear trestle, with a corresponding comb of teeth below the bar for holding it
firmly; the use of portable bed-plates for the foet of the trestle, etc. There is also a ring covering
the contact-slide which allows it to be fixed during comparisons for length.

Although thermowmeters are supplied to the apparatus, each end of the compound rigid bar
is provided with a Borda or differential scale. Belonging to the apparatns are two standard five.
meter bars to be used in comparisons, one for the field, the other for the office. These standards
consist of a central steel bar with two zinc bars of half the length of the steel bar, one on each
side of it, and fastened near the abutting ends. Two Borda scales are secured at the middle of
each bar. This arrangement is supposed to be a novel feature. The plan also involved the
construction of two screw-level comparators after the pattern of Repsold. The design of the
apparatus was sabmitted by direction of the Superintendent to Assistant Davidson for criticism,
and his snggestions in some minor details of construction were adopted.

Uwnavoidable delays took place in the actual work of constraction in 1880, and it was not till
near the close of June, 1881, that the two measuring bars, the two standards, and trestles were
completed. During the winter and spring, observations were made for co-efficient of expansion of
the various standard meters needed for the adjustment of the length of the five-meter standard
bars; these meters were of cast-steel, and their ends were armed with platinam iridiom plugs.

It had been intended to make a practical test of the apparatus in the field before sending it
to the Pacific eoast, but for this there was no time after its completion. The base-bars were first
practically used to lay off a line of one hundred meters for a wire-measurement of the line. At
the end of each one hundred meters a stub was firmly driven into the ground, and properly
marked, these measures serving as checks against the possible error of omitting to count any bar, or
of counting it twice. The result of this wire-measarement came within siz-tenths of a meter of that
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by the apparatus. After a test of the working of the bars upon a preliminary line of five hundred
meters in length, the actual measurement of the base was begun September 19. ¢ Fence stoues”
had been placed in line at all the east and west section lines, and at one or two other points, in
order to give checks on the work, and to afford checks hereafter, as being likely to be less
disturbed at the fences. Kilometer stones were carried forward and planted during the first
measurement, whenever the bar indicated one thousand meters, withont regard to any reductions
for inclination, etc. The ends of the base had been secured and marked in the most permanent
manner jn 1880, For a description and sketeh of the granite monuments at the ends, and of the
precautions observed in marking, see Appendix No. 8 and accompanying illustrations.

As organized for the measurement, the chief of the party, Mr. Davidson, had the aid of Assist-
ant J. J. Gilbert, of Subassistants H. W. Blair, E. F. Dickins, J. F. Pratt, of Werner Suess as
mechanician and of C. B, Hill as recorder. Fourteen men were employed on the line while the
work was in progress. Every officer and man had a specitic duty assigned to him. The measure-
ment went forward with comparative slowness at first, increasing in rapidity as practice made
easier the manipulation of the apparatus. Mr. Davidson plumbed end of bars, aligned and leveled
after end of bar, made and broke coutact, read the after-Borda secale, and started the general
forward movement by giving the word ¢ Break” when the contact-slide of the forward bar was
drawn back, and the after-bar was drawn back, lifted out, and moved forward. Mr. Gilbert
assisted in adjusting sectors, then directed the laying of the plates and setting the trestles. Mr.
Blair aligmed the bars, read forward Borda scale, and checked reading for inclination. Mr. Dickins
moved after-end of bar into line, read after-thermometer and the inclination ; then gnarded the
bar left in position. Mr. Pratt prepared the bars for comparison with the standard, assisted in
the comparisons, made fractional bar measurements, and examined sectors. Mr. Suess made such
mechanieal changes as were necessary, and had charge of moving the portable cover. The records
of measurement and of comparison were kept by Mr. Hill.

Aggistant C. A. Schott was present before the beginning of the first measurement, and
remained until its successful progress was assured. His intimate knowledge of the peculiarities
of the apparatus and his advice and suggestions as to its proper handling were of great value at
the outset. His aid was given in the preliminary comparisons, aud in the preparations for meas-
urement generally. Assistant B. A, Colonna had rendered efficient service in the grading and
preparation of the line up to the 8th of September, when he was ordered east for special duty
which will be referred to under the headings of Sections III and XVII. The trestle bridges and
platformns for crossing streams and sloughs were from his plans, and were constructed under his
direction.

Each day, before the measurement began, the bars were compared with the standard bar in
the condition in which they had remained overnight. Then the sectors were examined by the
leveling instrument, for the determination of the zero of the inclination are. The after-bar was
then plumbed over the night-mark, and at its satisfactory measurement the command ¢ Break?”
announced the forward movement of the bars.

The first measurement, starting from Northwest Base, was made in twenty days; the total
hours at work were one hundred and eighty-two and one-half, and during the measurements alone
one hundred and seventeen hours. The highest number of bars in one day was two hundred and
seventy-one ; the average number one hundred and seventy-five. The average time for each bar
was two and one-eighth minutes; the average number of bars per hour twenty-eight, and the
highest number thirty-nine.

After the close of the first measurement the bars were compared with the standard hourly
for one day, and some changes were made in the details of the aligning telescopes; these were
subsequently much improved by Mr. Pratt.

The second measurement was carried forward in the same direction as the first, and was
completed in eighteen days. The total working hours were one hundred and seventy-one and one
fourth, and the actual time occupied in measuring was ninety-three and one-half hours, a gain of
very nearly a day over the actual working time of the first measure., The highest number of bars
in one day was two hundred and seventy-six; the average number one hundred and ninety-four.
The average number of bars per hour was thirty-seven, and the highest number forty-nine.

8. Ex. 77—17
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Eight days were occupied in a third partial measurement, during which the highest rate of
speed was attained, an average of forty-three bars per hour being measured, and during one of
the days fitty-four per hour. In one of the hours of this day fifty-seven bars were measured, and
during the whole day three hundred and twenty-four bars or 1.01 miles.

Upon the eompletion of the measurements the apparatus was brought to camp, and adjusted
on the comparing-beam for comparisons with the standard. These comparisons were continued
hourly for fifty liours, The bars and standard were then taken to San Francisco. Assistant
Davidson has made a full report of the measurement, which will be found in Appendix No. 8,
with illustrations numbered 28, 29, and 30.

During the winter Mr. Davidson was engaged in office work, and in work on the Coast Pilot.
Under his direction all of the Yolo base records were examined, duplicated, and forwarded to the
office; preliminary reductions were also made and transmitted. In the office work of his party he
had the aid of Assistauts Lawson, Gilbert, and Foruey, aud of Subassistants Dickins and Pratt.
Mr. Lawson was engaged for a short time after his return from a magnetic tour in California,
Qregon, Washington Territory, and Idaho in the computation and duplication of his season’s work.
Until relieved on the 30th of April to prepare for ficld-work on Puget Sound, Mr. Gilbert was
oceupied specially npon the records of the Yolo base, drawings for illustrating the report of meas-
urement, ete.  Mr. Forney was assigned to the party in February, and until relieved at the end of
June, was engaged upon his work of the previous season. Mr. Dickins assisted in the current work
of the office until relieved April 15. Mr. Pratt gave special attention to the study of improvemeunts
in the aligning telescopes of the base apparatus; drawings illustrating his plans have been sent
to the office. 1le also prepared the primary station at Table Mountain for occupation, and opened
a road to the top, part of which, for a mile and a half over the main ridge involved much labor
through rocks and chaparral.  Conerete piers were built for the theodolite, transit, zenith teleseope,
and vertical circle.

This work was accomplished during the absence of Mr. Davidsonin Washington, whither he had
been smmmoned for special dnty early in April, and where he remained for nearly a month after
the close of the fiseal year. During his stay in Washivgton, Mr. Davidson was appointed by the
Transit of Venus Commission to take charge of one of the parties for the observation of the Transit
of 1882, at a station in the United States. ,

DPrimary triangulation and reconnaissance of the north coast of Califerniea.—Towards the close
of August, 1881, Assistant A. F. Rodgers had completed the occupation of King’s Peak, one of
the stations of the primary triangulation of the north coast of California. He had observed the
final directions needed to eonnect Great Caspar Station with Sanhedrim, Cahto, and Lassac, and
had received instructions to revise the reconnaissance northward from the line King Peak-Lassae,
and to determine a practicable scheme as far north as Point Saint George, near Crescent City. In
the scheme, as originally laid out, Elk Ridge had been included, but it was found subsequently
that an intervening range of hills made the line King Peak-Elk Ridge invisible, and the line Elk
Ridge-Lassac doubtful.

Reducing his camp equipment and instrumental outfit to the smallest compass, Mr. Rodgers
visited the Rainbow Mountains, North and South Taylor’s Peak, Wild Cat Ridge, Bear River
Ridge, Humboldt Hill, Mad River, Ki-wetf, and other peaks and ridges of the Coast Range. Many
of these summits were heavily timbered, and porth of Homboldt Bay mountain trails afforded the
only means of communication. The statement given by Mr. Rodgers of the distances and eleva-
tions (by barometer) on the journey from Humboldt Bay in a northeasterly direction to Ki-wett
will illustrate some of the difficulties of the reconnaissance, and explain the delays unavoidably
met with before the scheme was finally developed :

“ Distance from Humboldt Bay to Ki-wett by trail, sixty miles, At five miles from the Bay
crossed Mad River at one hundred feet elevation, and at ten miles passed over Sisson’s Hill at a
height of two thousand feet above tide; at thirteen miles from the Bay, and at a height of four
hundred feet, crossed the West Fork of Mad River; at twenty-two miles, passed over Elk Prairie
Ridge three thousand six hundred feet in height; at twenty-eight miles crossed Redwood Creek,
seven hundred feet, thence down the bed of the creek to an elevation of five hundred feet 3 then at
thirty-eight miles over Wire Grass Ridge, at a height of three thousand feet; at fifty miles crossed
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the Klamath River, elevation one huundred and ninety feet, and at sixty miles elimbed to the
summit of Mount Ki-wett, four thousand two hundred and fifty feet.”

Owing to stormy weather, the ascent of this mountain was made three timesfrom the Klamath
River, before the needed observations could be obtained.

Early in December, after a close study of the country, with the data made available by his

_reconnaissance, Assistant Rodgers submitted a scheme for the development of the north coast trian-
gulation from the line, King Peak-Lassae through three quadrilaterals to the line Point Saint
George’s-Preston’s Peak. This scheme will provide for a connection between its eastern stations
and the western stations of the transcontinental triangulation, and will serve also to check the
deferminations of the tertiary triangulation along the eoast.

Magnetic observations at stations between Sun Francisco, Cal., and Sitka, Alaska.—Y¥or the purpose
of determining the absolute values of the magnetic declination, dip, and intensity at a number of
stations on the Pacific coast between San Francisco and Sitka, Lieut. Commander H. E. Nichols,
U. 8. N., Assistant Coast and Geodetic Survey, organized his party on board the steamer Hassler
early in July, 1881. He was provided with the following named instrunients: theodolite magnet-
ometer No. III; dip circle (Wurdemann) No. 10, and altazimuth (Fauth & Co.) No. 128; also with
a sextant and artificial horizon for determinations of the geographical positions of the stations.

Having occupied the “Presidio” of San Francisco as a station of reference and comparison, the
Hassler left that port July 14, and after a cruise of three mouths in the waters and along the
coasts of British Columbia, Alaska, and Washington Territories, returned to San I'ranciseo in
October. “Presidio” Station was reoceupied Oectober 31. Additional reference to the work of
Lieutenant-Commander Nichols is made under the heads of Sections X1 and X11.

SECTION XI.

OREGON AND WASHINGTON TERRITORY, INCLUDING COAST, INTERIOR BAYS, PORTS, AND RIVERS,
(SKETCHES Nos. 17 and 18.)

Triangulation, topography, and hydrography of the Columbia River.—Assistant Cleveland
Rockwell was in the field at the opening of the fiscal year, acting under instructions which
directed him to continue the survey of the Columbia River from the limits of former work near
Kalama and Saint Helen's towards Vancouver and Portland. Having organized his party upon
the sloop Kincheloe, and partly completed the hydrography of the river above Kalama, the further
prosecution of this part of the work was postponed on account of the high stage of water, and the
triangulation taiken up from the line Table Cliff-Lewis River Hills, above Saint Helen's. At
Scappoose Station, one of the first occupied during the season, a great deal of cutting and burning
of heavy timber had to be done to open lines of sight. This was the case also at station Willamet,
on the west side of the Willamet River. By the 12th of October the scheme of secondary triangu-
lation was completed to the line Balch~Trecon Rocky Butte in the vicinity of Portland.

The hydrography was then resumed, and by November 24 soundings were completed from the
vicinity of Kalama to Columbia City. Bench-marks for reference of the soundings had been
established at Martin’s Island and Saint Helen’s, in connection with the tide-staffs set up at those
stations, and after the close of the season Mr. Rockwell fixed bench-marks at Kalama and Rainier
of amore permanent charactct. This done, the Kincheloe was laid up for the winter at Albina,
near Portland, Statistics of the season’s work are as follows:

Angles measured in triangulation ...... ... .... ... .ol e e e 181
Number of observations .. ... .. . ... 11,414
Miles run in sounding ... .......... ... bae e .t aare e 163
Angles measured............ ..... e isee e e teeeie e, 2,368
Number of s0uNAINgS ... ccvnt vierti citiiatsrnearinses coveanracnnsnnnns 10, 335

In June of the present year (1882) Assistant Rockwell re-organized his party for the contin.
uation of the survey of the Columbia River and its chief tributaries. Before the close of the month
a reconnaissance had been made and signals erected for the triangulation of the Willamet River

.
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and arrangements were nearly complete for beginning the topography of the valley of the Columbia
from the line Reed-Secappoose, above Saint Helen’s.

Magnetic observations.—In order to obtain additional data required for the construction and
publication of a new edition of the Maguetic Chart of the United States, and for the discussion
of the secular change of the magnetic declination, Assistant J. S. Lawson was detailed, at the
opening of the fiscal year, to occupy a number of stations in Oregon, Washington Territory, and
Idaho, inclnding in their number stations at which the magnetic elements had been determined
from ten to twenty years before. His instrumental outfit consisted of a theodolite magnetometer,
@ dip cirele, and a three-inch alt-azimuth instrument (Casella) for determinations of azimuth and
geographical position. Having made a complete set of observations at the base station, San
Franciseo, Mr. Lawson began his journey thence on the 13th of July. On his return in December,
he had occupied twelve stations in Oregon, twelve in Washington Territory, and three stations in
Idaho. Included in this number were the following named principal or secular change stations :
Portland, Astoria, and The Dalles, in Oregon; Walla Walla, Wallula, Seattle,and Port Townshend,
in Washington Territory; and Siniaquotem, in Idaho. Upon the completion of this work Assistant
Lawson was directed to report for duty at the sub-office in San Francisco. . His field-work in
Section X before the close of the fiscal year has already been referred to.

Magnetic observations.—The magnetic cruise of the steamer Hasasler, under the command of
Lieut.-Commander H. E. Nichols, U. S. N., Assistant Coast and Geodetic Survey, has been referred
to already under the heading of Section X, Two stations in Washington Territory, Nee-ah Bay
and Cape Disappointment, were occupied in the course of the cruise at dates respectively of
October 10 and October 13. Other magnetic determinations at stations in Alaska and British
Columbia will be mentioned under the head of Section XII.

Triangulation and topography in Puget Sound.—Assistant Eugene Ellicott, to whom had been
assigned the topographic survey of the shores of Port Orchard, one of the inlets of Puget Sound,
prosecuted that work until its completion towards the close of September, 1881, and then took up
the triangulation of Heod’s Canal. The weather during the remainder of the field season proved
exceptionally unfavorable for observation. The close proximity of the Olympic Mountains to the
locality of work, Mr. Ellicott thinks, had a tendency to emphasize the bad weather which prevailed
50 constantly. Early in December field operations were closed, and, in accordance with subsequent
instructions, Mr. Ellicott reported for duty upon the Atlantic coast.

Hydrography of Port Discovery and Washington Harbor.~At the opening of the fiscal year,
1881782, Lieut. Perry Garst, U. 8. N., Assistant Coast and Geodetic Survey, in command of
the schooner Earnest, was engaged in a hydrographic survey of Port Discovery, one of the inlets
of Puget Sound, Washington Territory. His instructions involved a limit of work, including
Washington Harbor, and extending out to and around Protection Island and Dallas Bank, thence
eastwardly towards Point Wilson, and westwardly to Kulo Kala Point. The hydrography within
these limits was completed on the 10th of October, and the vessel was then laid up for the winter
at Olympia. Statistics are as follows:

Miles run in s0unRding .. toninn i i i e 438
Anglesmeasured..... .. ..l ieer e i e, 3, 226
Number of soundings-........c.... o it 9,461

Lieutenant Garst had the aid of Ensigns H. T. Mayo and J, A. Jordan, U.8.N.

SECTION XII.
ALASKA, INCLUDING THE COAST AND THE ALEUTIAN ISLANDS. (SkercH No. 19.)

Magnetic observations and hydrographic reconnaissance—~The plan of the magnetie cruise nnder-
taken by Lieut. Commander H. E. Nichols, U. S. N., Assistant Coast and Geodetic Survey,
commanding the steamer Hassler, included magnetic observations at a number of stations on the
shores of Alaska and British Columbia, as already referred to under the heads of Sections X and
X1I; it involved also hydrographic examinations of a few of the more frequented and least known
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straits and anchorages in Alaskan waters. Between July 29 and October 5, determinations of the
magnetic elements were made at nine stations in British Columbia and at the follaxwing named four
stations in Alaska: Shakeen, Iort Wrangel, Howcan, and Sitka. In Ward’s Cove, at the western
end of Tongas Straits, a dangerous ledge was developed with a least depth on it of three feet at
low water. A hydrographic reconnaissance of Wrangel Straits for the benefit of the mail steamers
was completed on the 30th of August. At the request of the Rev. Sheldon Jackson, and with

" official approval, a survey and reconnaissance was made from Cape Muzon through Kaigahnee
Straits to Tlerak Narrows. The records of these surveys have heen forwarded to the office, and
will be available for the new edition of the Coast Pilot of Alaska, now in preparation. In Oectober
the Hassler arrived at San Francisco and completed her magnetic cruise, Lieutenant-Commander
Nichols having reoccupied the base-station ¢ Presidio” October 31. During the winter all of the
magnetic records and results were finished and sent to the office, and at the date at which this
report closes Lieutenant-Commander Nichols is again in the waters of Southern Alaska with the
Hassler, engaged in hydrographic surveys, having left San Francisco under instructions for that
work in May, 1882.

Tidal observations.—Tidal records and tabulations from the self-registering tide-gauge estab-
lished at Saint Paul, on Kadiak Island, Alaska, have been regularly received at the office. This
gauge, put up in July, 1880, upon the wharf of the Alaska Commercial Company, was placed in
charge of Mr. W. J. Fisher. A series of meteorological observations is kept up at the tidal station.

SECTION XIII.
KENTUCKY AND TENNESSEE. (SKETcHES Nos. 20 and 21.)

Determination of the longitude of Nashville, Tenn.—The organization of the telegraphic longitude
parties and their work in Section III has already been referred to. Upon the completion of the
determination of the longitude of Cincinnati by telegraphic exchanges from Washington, D. C,, as
stated ander the heading of that section, the party of Assistant Dean was transferred to Nashville,
Tenn., while Assistant Smith remained at Cincinnati, The instruments were in position at Nash-
ville on the 18th of August, and all arrangements made for exchange of signals, but a week of
unfavorable weather followed and before an exchange could be effected, Assistant Dean was taken
severely ill, and was obliged to give up the charge of his party temporarily to Subassistant C. H,
Sinelair.

Between August 25 and 29 four good nights were obtained; the observers then changed
places, and four nights were obtained between September 1 and September 6. For the determina-
tion of the latitude of the station at Cincinnati, observations were made by Subassistant Sinclair
with the transit-instrament No, 4, which had been fitted with a micrometer and delicate level for
use as a zenith telescope. The occupation of Saint Louis, the third station in the longitude
triangle, Cincinnati-Nashville-Saint Louis, will be referred to under the heads of Sections XIV
and XV,

Triangulation of the State of Kentucky—In continunation of the triangulation of the State of
Kentucky, Mr. Carl Schenk, Acting Assistant, took the field early in July, 1881, The first station
occupied was “ Williams,” a station in Indiana, which connected directly with the ends of the base
measured in Kentucky, and was common also to four quadrilaterals, extending from the Ohio
River in the vicinity of New Albany and Louisville to a point south of Salt River, a tributary of
the Ohio which empties into it at West Point. Owing to the hazy condition of the atmosphere
during July and August, and also to the smoke from the factories of Louisville, New Albany, and
Jeffersonville, it was found necessary to establish heliotropes at the principal stations observed
upon from Williams, namely, Bangs and Potts, in Indiana, and Cox, Riley, Mountaiu Top, and
Blind Asylum, in Kentucky. Measurements of horizontal angles at Williams were completed
September 22, and at Potts—the next station occupied—on November 1. Preparations for the
occupation of Bangs Statiom, located on the river hills north of New Albany, Ind., were in
progress when orders were received to close work for the season. The records and abstracts of
the work have been forwarded to the office.
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Triangulation of the State of Tennessee—At the opening of the fiscal year, Prof. A. H.
Buchanan had been occupied for a month in making a reconnaissance for the extension of the
triangulation in the central part of the State of Tennessee. By the end of July signals had been
erected at four primary and four secondary stations. Two of the primary stations, Chestnut and
Walker, were near the western edge of the table land of the Cumberland Mountains, and will
ultimately conneet with stations in the Crab Orchard range, from which the scheme of triangula-
tion can be carried towards Knoxville. During the season, which closed October 24, two primary”
stations were occupied: “Short Mts.” and ¢ Chestnut.” Mnuch unavoidable delay was caused by
unfavorable weather. The statisties are:

Lines of horizontal direction observed ...... ... (. ... o i il 11
Lines of vertical direction observed. . ...... .. ... it ittt i 11
Number of observations of horizontal directions .. .......... ... .. ... vens 368
Number of observations of vertical directions.... . ........ . ... ..., .. 275

Magnetic observations.—In the course of the magnetic tour made by Subassistant Jas. B.
Javior in 1881, he oceupied eleven stations in Tennessee, and ten in Keutucky, for the determina-
tion of the maguetic declination, dip, and intensity. At each of these stations the latitude,
longitude, and an azimuth were observed for magnetic purposes. Mr. Baylor has seut to the oflice
the original and duplicate records and the computations of liis observations.

SECTION XIV.
OM10, INDIANA, ILLINOIS. MICHIGAYN, AND WISCONSIN. (SkTcmEs Nos. 4-22 and 23.),

Telegraphic longitudes.—The determination of the longitude of two of the stations in ‘the
longitnde triangle, Cineinnati-Nashville-Saint Louis, has alrcady been referred to under the
headings of Sections 1IT and XIII. Upon the completion of the longitude exchanges between
Cincinnati and Nashville, the party at the latter station moved to Saint Louis, and Assistant
Dean, having recovered from his illness, resumed the charge of the work at Cincinnati.

Longitude signals were exchanged on fonr nights between September 12 and September 21;
the observers then changed places, and four more nights were had between September 23 and
October 5. The two sides of the triangle having thus been determined directly, viz, Cineinnati-
Nashville, and Cincinnati-Saiut Louis, the next determination was that eof the third side,
Nashville-Saint Louis. This was followed by exchanges of signals for the longitude of Vincennes,
Ind. These operations will be mentioned in detail under the heading of Section XV,

Goodetic operations in Ohin.—In continuation of the triangulution of the State of Ohio, Prof,
R. 8. Devol, Acting Assistant in the Coast and Geodetic Survey, resumed field-work about the
middle of July, 183L. A scheme of triaugulation having been developed during the previous
season, with stations located in the counties of Athens, Vinton, and Hoeking, Professor Devoj
put up observing tripods and scaffolds at seven stations, and on the 17th of August oceupied Mount
Nebo Station, in Athens County. Owing to an excessive and long-continued drought, and the
prevalence of extensive forest fires, a hazy condition of the atmosphere was produced very.
unfavorable to rapid progress, and it was not till the 30th of September that the observations at
Mount Nebo were completed.

The party was then transferred to Brooks Station, in Hocking County, where observations
were in progress, and partly finished when the field operations were closed October 22,

Special care was given during the season to the marking of the stations—underground,
surface, and reference marks being placed at the prineipal points. Elevations were determined by
barometer; hourly barometric observations were taken on several days at Mount Nebo, and curves
were plotted to show the daily variations of pressure. The records of observation have been
forwarded to the oftice. The total number of measurements wus six hundred and sixty-four.

Geodetic operations in Indiana.—As the vesult of a reconnaissance made by Prof. J. L.
Campbell, Acting Assistant in the Coast and Geodetic Survey, for the extension of the triangu-
lation of the State of Indiana, a practicable scheme was developed, inclading four quadrilaterals,
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starting as a base from the line Bangs-Blind Asylum, and stretehing northward for about twenty-
five miles. Professor Campbell has presented a full report of his reconnaissance, specifying the
stations at which high tripods and observing scaffolds must be erected, and those between which
lines of sight must be opened. Barometric observations for the approximate determination of
heights were taken at all favorable opportunities during the progress of the reconnaissance, the
intention being to compare the results obtained by barometer with those given by leveling. The
season closed with the month of September. In fixing the location of high points for observing
statious, Professor Campbell was led to notice the fact of the general elevation of the swamp lands
of the State above the channels of the main water-courses, and deemed it of snfficient importance
to be communicated to the State legislature through the governor, Hon. Albert G. Porter.
Action looking to the reclamaftion of these lands was subsequently taken by the State authorities,
and during the spring and saummer of 1882 Professor Campbell, with my approval, was in charge
of works undertaken for this purpose. Upon the completion of that duty, he will resume the
charge of geodetic operations in the State.

Reconnaissance for the extension of the primary triangulation eastward in Illinois and Indiana.—
In parsuance of instructions.to resume the reconnaissance tor the extension of the primary triangu.
lation from the eastern boundary of lllineois eastward through Indiana and Ohio along the
thirty-ninth parallel, Assistant F. W. Perkins took the field ut the opening of the fiseal year, and
starting from the line, Hunt City—Claremont, near the eastern boundary of Illinois, as a base ot
operations, he pushed the reconnaissance until the scheme was extended as far as a line running
north through Mitchell, Ind. - The season proved exceptionally untavorable owing to the extreme
drought and the resulting smoky condition of the atmosphere. Early in December the work was
bronght to a close, and the records and sketches were transmitted to the office. The subsequent
work of Assistant Perkins on the coast of Texas has been referred to under the heading of
Section IX.

(Feodesic leveling.—Harly in June, 1882, Assistant Andrew Braid began the work of connecting
the terminal point of the line of geodesic levels of 1879 at Mitchell, Ind., with a permanent
bench-mark of the Mississippi River Commission at or near Saint Leuis, Mo. Beginning at
Vincennes, Ind., aud working eastward, fifty miles had been run at the close of the fiseal year,
leaving a distance of sixteen miles to finish the line of levels of precision between Vincennes and
Mitchell.

Continuation of the primary triangulation across the State of I'llinois.—The primary triangulation
across the State of Illinois, forming part of the geodetic connection of the Atlantic aud Pacific
coast triangulations, was advaneed in 1881 by the oceupation of three primary stations. Assistant
George &, Fairfield, in charge of this work, was at Berger Station, in the vicinity of Lebanon,
Saint Clair County, Illinois, at the opening of the fiscal year. Observations were begun July 15
and continned till August 10, when they were completed. Parkinson Station, near Highland,
Madison County, was next ovcupied. DBetween August 21 and September 28, all observations
needed at this station had been obtained, and preparations were immediately made for moving
camp to Geoffrey Station, about nineteen miles southeast of Parkinson. During a very violent
gale which prevailed upon the night of the arrival of the party, the signal at Geoffrey was blown
down. It was at once rebuilt, and observations were begun October 19. Field operations were
closed November 6, when the work at Geoffrey was finished.

Assistant Fairfield ‘reports that the weather throughout the season was the most unfavorable
that ho had ever experienced. It was marked by infense heat and an almost unprecedented
drought. In the observing tent at midnight the thermometer was at times 102° Falr. The air
was constantly filled with fine dust taken np from the roads and plowed fields where it was at
least six inches deep. Thick black smoke from the soft coal used as fuel on the numerous lines of
railroad and in factories and flour-mills, combined with the dust to make an atmosphere through
which signals were seldomn visible during the day. [t was only by the use of stundent-lamps, fitted
with reflectors so as To be effective for night signals, as suggested by Assistant O. O. Boutelle
(Appendix No. 3, Report for 1880), that good progress was made in the work. On clear nights,
these lamps, showing a bright point of light, were readily seen with the naked eye at statious
twenty-six miles distant, though at times when the atmosphere was thick with dust and smoke
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they were not visible through the telescope at a distance of eighteen miles. All of the observations,
except those upon secondary points, such as church spires, etc., were masde at night upon the
student-lamp reflectors. For future occupation, two tripod and scaffold signals, each seventy-five
feet in height, were erected, one at Hoile and the other at Sturgis Station, and an ordinary tripod
signal at Bording Station.

Subassistant John B. Weir was attached to the party, and rendered valuable aid throughout
the season. At Geoftrey Station he made all of the observations with good results. He ran also
a line of levels from Berger Station to the town of Summertield, 11l., on the Ohio and Mississippi
Railroad, establishing there a bench-mark which will ultimately be eonnected with the transcon-
tinental line of leveling of precision. Statistics of the season’s work are as follows:

Primary stations ocenpied, number of. ..... ... ...l 3
Primary signals observed upon, numberof ... . ... ... ... ... Ll 8
Secondary objects observed upon, number of ... ... ... . ... ... .. ..., R 18
Observatiouns for horizontal directions, number of ....................... c... 1,686

Assistant Fairfield was engaged during the winter in completing the records and computations
of his observations, and was subsequently assigned to duty at the office.

Geodetic operations in Wisconsin.—For the continnation of the triangulation of the State of
Wisconsin, Prof. J, E. Davies took the field at the beginning of the fiscal year. His work involved
a thorough reconnaissance of the country between Gratiot’s Grove and Beloit, near the southern
boundary of Wisconsin, with & view to fill uap the gap in triangulation mainly to the west and
partly to the east of Rock River, and also the occupation of as many of the stations as the length
of the working season would permit.

The reconnaissance made by Professor Davies developed two schemes of triangulation, one
resting upon the line Fayette-Blue Mounds as a base; the other proceeding towards Beloit from
the line Oakland-Union, both of which last-named stations are to the southeastward of Madison.

A re-occupation of Gratiot’s Grove had become necessary in order to establish with the requisite
accaracy the position of the signal at Sherril’s Mound in Iowa. The location of this signal, on a
low hill just across the Mississippi River, and its frequent obscuration by the river fogs, induced
Professor Davies to resort to the use of night-signals in the form of student-lamp reflectors as
proposed by Assistant C, O. Boutelle. With the observations upon Sherrill’s Mound were combined
observations upon Platte Mound and Fayette. Full sets of angles were obtained upon the night-
signals established at these stations with very satisfactory results. These measurements occupied
the month of July. Three more stations, Mount Pleasant, Union, and Magnolia, were occupied
during the season which closed with the month of September. Records and computations of the
work have been sent to the office. The statistics are:

Number of vertical angles measured............ .. e ceeete e aan 17
Number of repetitions of vertical angles ........ccv oo i, e 636
Number of horizontal angles measured............. e e eee e 78
Number of repetitions of angles. ... ... ... . . i e 3, 870

Hagnetic observations.—It was decided in October, 1881, to bring to a close the magnetic
observations at the magnetic observatory in the grounds of the University of Wisconsin. The
Brooke differential magnetographs had furnished records of magnetic phenomena since March,
1877, but owing to the difficulty of obtaining longer the necessary photographie, mechanical, and
scientific skill in the managewment of the apparatus without a greatly increased expenditure, the
observer temporarily in charge was directed to take down the apparatus and forward it with the
portable magnetometer and dip-circle to the office as soon as the usual annual determination could
be made of the absolute values of the declination, dip, and intensity.

Mr. Werner Suess was instructed to make the observations for these va,luea, and did so in
November, 1881, on his return from the Pacitic coast.
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SECTION XV.
MISSOURI, KANSAS, JOWA, NEBRASKA, MINNESOTA, AND DAKOTA. (SKercHEs Nos. 23 and 25.)

Telegraphic longitudes.—The determination of the longitude of Saint Louis, Mo., by telegraphic
“exchanges from Nashville, Tenn., occupied the longitude parties during the month of October, 1881,
Their work in Sections ITL, XIII, and XIV has already been stated nuder the heads of those
sections. For the first series of exchanges, with Assistant G. W, Dean at Saint Louis, and Assistant
Edwin Smith at Nashville, observations were made on four nights between October 10 and
October 22, and atter the chauge of places of the observers, four more nights were obtained
between October 25 and November 1. The latitude of the station at Saint Louis was determined
by Mr. F. H. Parsons, aid in Assistant Dean’s party, with Transit No. 6.

Preparations had been made before the completion of the last series of exchanges for the
oecupation of a station at Vincennes, Ind., and the determination of its longitude from Nashville
and from Saint Louis. The Saint Louis party moved to Vincennes. Exchanges were had on the
nights of November 12, 13, and 14, between Nashville and Vincennes, aud again on the nights of
November 16, 19, and 24, in the changed position ot the observers.

Assistant Dean having been then relieved from duaty at his own request, Subassistant
C. H. Sinclair -was left in charge of the Vincennes Station. The Nashville party moved to Saint
Louis, and the determination of the longitude of Vincennes from Saiut Louis was made on the
nights of November 28, December 7, 8, aud 9 with Mr. Smith at Saint Louis and Mr. Sinclair at
Viocennes. Similar determinations were made on the nights of December 14, 16, and 23, the
observers having changed places, as usual, to eliminate the effect of personal equation.

This completed the determination of the longitude triangle Nashville-Saint Louis-Vincennes,
and work for the season was then closed. The latitude of the station at Vincennes had been
established by Subassistant Sinelair with Transit No. 4.

During the past two years, special attention has been given to the study of improved forms of
instruments and apparatus for the use of the longitude parties. To do away with the necessity of
using separate instruments for observing time and latitnde, the forty-six and forty-eight inch tran-
sits, heretotore used solely for determinations of time, were fitted for latitude observations, as already
wentioned. Two new chronographs, by Fauth & Co., with cylinders eleven inches in diameter and
about fourteen inches in length, were used, These ehironographs were so arranged that the speed of
the cylinder coald be doubled when required. Their working was in general quite satisfactory, but
sotne excess of friction made itself apparent in very cold weather. This, with other slight defects,
detected ou a first trial in the field, will doubtless be remedied without difliculty. Experiments
made daring the previous season had led to the coustruction of new signal relays, made after the
plan of the Farmer relays, with slight modifications, the helices being oue and a half inches in
length, and the resistance three hundred and fifty ohms. Measurements of the armature and trans-
mission times obtained with these relays, were less than herefofore found in circuits of equal length,
and the variation of the separate results from the mean value was so small that the errors in the
longitudes due to armature and transmission time are quite insignificant.

For the determination of time, the same stars, selected from the American Ephemeris and the
Berlin Catalogue, were observed at the stations betweeu which exchanges were in progress, the
stars being arranged in groups, two of which weve observed betore the exchange ot signals and
two or more after. The insulation of the wire and the resistance of the line and batteries were
tested on each longitude night as soon as the lines became available ; signals from the break-circuit
chronometers were then recorded upon the chronographs at the vespective stations, in order to
identify the time of exchange, and to obtain a careful adjustment of the relays ; then followed the
exchange of abount thirty arbitrary signals for longitude. Eight or ten minutes on each night
sufliced for the actual oecapation of the telegraph line, when it counld be had absolutely free from
interruption. Original aud duplicate records of the season’s work have been completed and
forwarded to the office; also abstracts of the preliminary reductions.

Assistant Dean makes seknowledgment in his report of the many courtesies shown to

8. Ex. 77——8
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the longitude parties by Col. John Van Horne, vice-president and general superintendent of
the Western Union Telegraph Company, by Mr. . W. Trabue, general superintendent at Nash-
ville, Tenn., and by Mr. M. Marean, chief operator and electrician at the Western Union office in
‘Washington. Admiral John Rodgers, Superintendent of the United States Naval Observatory;
Prof. Ormond Stone, director of the Cincinnati Observatory; President W. G. Eliot and Prof.
H. S. Pritchett of the Washington University, Saint Louis, extended facilities to the officers
directing the operations which are heartily acknowledged in their several reports. The accept-
able services rendered in the work by Subassistant C. H. Sinclair, and by Messrs. I'. H. Parsons
and Carlisle Terry, Aids, are specially mentioned.

Reconnaissance for the extension of the primary triangulation in Missouri to the westward.—In
aceordance with instruetions for the prosecution of reconnaissance westward in Missouri, Assistant
F. D. Granger organized his party at Sedalia, Mo., at the beginning of the fiseal year. The
triangulation had been advanced during previous seasons up to the line Heard-Schnackenberg,
which formed also the western limit of the reconnaissance. Heard Station, near Sedalia, in Pettis
County, had been occupied, and Schnackenberg, near the town of Cole Camp, Benton County,
about fifteen miles in a southeastwardly direction, had been observed upon. Making this line his
base of operations, Mr. Granger made a general examination of the country to the westward as
tar as the Kansas and Missouri State line, The whole country gone over was in its general
character rolling, interspersed with broken ground.—about one-tifth of its entire area wooded—
and the open portion principally farm lands divided often by high hedges of Osage orange, and
veined with the beds of small streams which were mostly dry, except during.the rainy season.

Keeping steadily in view the extension of the triangulation by a system of quadrilaterals or
of hexagonal figures, with sides of not less than fifteen miles in length, and which, starting north
of the parallel of 38° 30, and in longitude 93° 15’ (nearly), should reach the parallel of 39° in
longitude 95°, Mr. Granger continued his reconnaissance until the close of October, when he was
enabled to present a satisfactory scheme, reaching through seventeeu stations to Blue Mound,
near Lawronce, Kans,, a distance of upwards of one hundred miles westward of Sedalia, Mr.
Isaac Winston served as Aid in the party. His energy aud efliciency are acknowledged by his
chief as contributing largely to the success of the work. Mr, C. H. Zoll rendered acceptable
service as recorder.

SECTION XVI,
NEVADA, UTAH, COLORADO, ARIZONA, AND NEW MEXICO. (SkercE No. 24.)

Primary triangulation in Nevade.—The extension to the eastward of the transcoutinental
primary triangulation, by the occupation of stations in Nevada, was placed in charge of Assistant
Williamn Eimbeck, At the beginning of the fiscal year his party was established in camp upon
Mount Callahan, one of the peaks of the Sierra Nevada, having an elevation of upwards of ten
thousand two hundred feet. Between June 28 and August 3, 1881, observations of horizontal
directions and vertical angles were obtained upon five primary stations, and a number of second-
ary points. Observations were also made for time, latitude, azimuth, and the magnetic elements.
A bench-mark was established on the Nevada Central Railroad, at a distance of about ten miles
from the station, This bench-mark was connected with the triangulation, and the difference of
elevation between it and the station was determined by observations of vertical angles. This
beneh-mark and others similarly fixed in position will be available as stations in lines of level of
precision, and their reference in elevation to the mountain peaks will greatly facilitate the exact
determination of heights. High winds were an obstacle to progress, not unfrequently, at Mount
Callaban, ove of the severest gales lasting five days and nights.

Upon the completion of this station, early in Aungust, preparations were begun for the occupa-
tion of Eureka, a peak nearly ten thousand seven hundred feet in height. By the 25th of August the
instraments were mounted and in readiness for beginning observations. These were made at every
favorable oppertunity, but not without much interruption from the unusually cold and boisterous
weather. Horizontal directions were observed upon five primary stations, and upon many secondary
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objects intwenty positions of the theodolite; double zenith distances were observed upon all primary
and many secondary points; observations for azimuth upon Polaris were made with the theodolite
in twenty-five positions; for latitude twenty-two pairs of stars were observed for five nights. The
magnetic declination, dip, and intensity were determined by observations on four days. On the 23d
of September oceurred the first snow-storm of the season, and the temperature fell to 162 Fahr.

i The occupation of Eureka was completed on the 5th of October, Teams with freight and pack
animals were at once started for the base of the White Pine Range, the next station being White
Pine, a peak over eleven thousand three hundred feet in height, und very abrupt, ragged, and
rocky. A three days' snow-storin, which prevailed while preparations for the occupation were in
progress, caused some delay, but by the first of November evervthing was in readiness for work.
Observations of horizontal directions, double zenith distances, and for magnetic declination, dip,
and intensity were made until the middle of December, when the station was finished, and field
operations closed. Mr. R. A. Marr served as Aid in the party. Earlv in the winter Assistant
Eimbeck was directed to report for office duty, and before returning to the field had completed the
records and results of his season’s work.

Primary triangulation in Colorado.—At the opening of the fiscal vear the primary triangulation
1n Golorado had been extended eastward along or near the thirty-ninth parallel to the line Hugo-
Adobe. Station Hugo,in Elbert County, had been occupied during the previous season by Assistant
0. H. Tittmann, and upon resuming charge of the work in June, 1881, he proceeded to organize his
party for the occupation of station Adobe, in Bent, County, about twenty-seven miles to the south.
ward of Hugo. After the erection of a tripod for elevating the theodolite, measurements of
horizontal angles were begun about the 20th of July. Five stations were observed upon, and the
azimuth of the lines of direction determined. For latitude, observations were made with zenith
telescope No. 4. Work at this station was completed on August 17.

Owing to detention by rains, which rendered the prairies impassable for wagons, several days
were occupied in transferring the party to a suitable camping ground at the next station, Arroyva,
near a railway station of that name, on the Kansas Pacific Railroad. Four miles southwest
of this, the trigonometric point was established on a high sandy ridge, dividing the waters of Rush
Creek from those of the Big Sandy. Before begiuning observations at Arroya, it was necessary
to construct and erect signals at the two primary stations, Kit Carson and Eureka, the locations of
which had been determined in a previous reconnaissance. Horizontal angles were observed upon
five stations, and on the completion of the work, September 5, station Overland, about sixteen
miles north of Arroya, was occapied. Here, in addition to the observations of horizontal angles,
an azimuth was determined which gave a very satisfactory agreement with the azimuth observed
at East Base, as carried forward by computation.

On September 26 the party moved to Eureka Station, in San Juan County. From this station
the reconnaissance was extended eastward for the selection of two primary stations. These were
named Landsman and First View, and were included in the observations made from Eureka. The
work at this station, and at the next one, Kit Carson, in Bent, County, occupied the party till the
last of October, when field operations closed. Measurements of vertical angles were made at all
of the stations during the season, and secondary points determined whenever practicable.

By the kind permission of Lieutenant Reed, U. 8. A., commanding officer at Fort Wallace, the
instraments and eamp equipage were stored at that post. Messrs. J. E. McGrath and G. F. Bird
served acceptably as Aids in the party, and Mr. James L. Harper as recorder. Upon the comple-
tion of his field-work, Assistant Tittmann, in compliance with instructions, reported for duaty at
the office.

SECTION XVII.
IDAHO, WYOMING, AND MONTANA TERRITORIES.

Magnetic observations.—The magnetic tour of Assistant J. 8. Lawson, which has already been
referred to under the heading of Section XI, included in its plan the occupation of eertain stations
in the Territory of Idaho. Steamboat Landing or Pend @Oreille, a station at the south end of
Lake Pend d’Oreille; Siniaquotem, near the northern end of the lake, and Lewiston were occupied
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for the determination of the magnetic declination, dip, and intensity in September, 1881, The
usual observations for azimnth and for geographical position of stations were made. For the study
of the secular change of the magnetic variation, Siniaquotem was an important point, observations
having been made there in 1839 by Captain Haig, of the British army, then on duty with the
Boupdary Commission.

Verification of the northern boundary of Wyoming Territory.—Towards the end of August,
1881, in compliance with a request from the Secretary of the Interior, add ressed to the Secretary
of the Treasury, asking the detail of an officer of the Coast and Geodetic Survey, for the purpvse
of making an examination in the field, of the northern boundary of Wyoming Territory, as surveyed
and marked nnder contract with the Interior Departinent in 1878, telegraphic orders were sent to
Assistant B. A. Colonna, then on duty on the Pacific coast, to report for service at a point near
the locality of the work.

Inquiry into the details of the proposed verifieation having led me to a belief that a critieal
examination by experts named by the Iuterior Department, would lead to a more precise definition
of those portions of the line needing verification, a« Commission was appointed upon my recommen-
dation, to take coguizauce of all papers relating to the survey ot the boundary line, and, pending
the deliberations of the Commission, and until their report could be prepared, the actual verification
in the field was suspeuded.

The members of the Commission appointed by the Secretary of the Interior were-the Superin-
tendent of the Coast and Geodetic Survey, and Messix. Henry Gannett and John D. Hoffman; of
the Interior Departiment.  Under special instructions from the Superintendent, Assistant Colouna
was ordered to report at the office as secretary to the Commission.  Having in this capacity
familiarized himself wirth the records and field notes of the survey, and with the conelusions arrived
at by the Commission, as embodied in their report to the Secretary of the Iuterior, Mr. Colonna
was directed May 1, 1881, ta be on the ground as sooun as practicable with the necessary instruments
and equipment. IHe reached Fort Meade, in Dakota Territory, towards the close of May. In
pursuance of orders from the War Department, the officer commanding that post, Maj. Edward
Ball, U. S. A, assigned to him as escort a troop of the Seventh Cavalry, under command of Capt.
F. M. Gibson. On the 6th of June he arrived at the northeast corner of Wyoming Territory,
determined the latitude of his station, established an azimuth, and began the work of verification
as directed by the Commission, carrying it westward along the forty-fifth parallel, with which the
boundary line was intended to conform. At the end of the year for which this report is made out,
the work was making good progress, Assistant Colonna having reached the three handred and
twentieth mile-post. Mr. T. P. Borden rendered aceeptable serviee as Aid in the party.

COAST AND GEODETIC SURVEY OFFICE.

During the year there were several changes in the personnel of the office. At the opening of
the year I was, as for many years previous, Assistant in charge of Office and Topography. Upon
the death of the late Superintendent, to which event full reference has been made, I was appointed
by the Secretary of the Treasury as Assistant in charge of the Coast and Geodetic Survey, pending
the appoiutment of a successor to Mr. Patterson. For several months I filled the double position
of Assistant in charge of the Survey and Assistantin charge of Office and Topography, heing aided
in the daties of the latter position by Assistant Edward Goodfellow, who for several years past
had beeu my imumediate assistant in the execution of office details, and to whose experience and
judgment 1 am much indebted for the lightening of the labors of the double duty devolving
upon me,

Upon the return of Assistant Richard D. Cutts from duty in the field, he was assigned
temporarily, on November 4, to the position of Assistant in charge of Office and Topography, and
upon my own appointment, December 23, as Superintendent, Assistant Cutts assumed the perma-
nent charge of the duties appertaining to that position.

Assistant Edward Goodfellow continued to aid in the executive details and the official corre-
spondence of the office from July 1 to April 4, 1882, at which date he was relieved by Sabassistant
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H. W. Blair, who discharged dunring the remainder of the fiscal year the duties of the position to
the entire satisfaction of the Assistant in charge and with credit to himself. The clerical duties
were, as heretofore, ably performed by Mr., Wm. B. French.

Duaring the year Prof. Wm. Ferrel continued his investigations of meteorological and tidal
phenomena, and prepared the third part of his ¢ Meteorological Researches,” the paper being
devoted to barometric hypsometry and reduction of the barometer to sea-level. This paper
has been published as Appendix No. 10 to my Report for 1881. Mr. Ferrel also devised a tide-
predicting machine, which has been constructed under his general supervision by Fauth & Co., of
Washington, D. C. The workiug drawings were prepared and mechanical details arranged by
Mr. Saegmuller, the chief mechanician, to whose mechanical ingenuity the successful completion of
the work is very largely due.

Further improvements have heen made in the circular dividing machine. Mr. Saegmuller has
made an elaborate redetermination of its errors of graduation. A new automatic cleaner and
stop have been added; also a new turbine wheel to replace the old one, which had become much
worn. By the use of the reservoir mentioned in the last annual Report, a constant head and conse-
quent uniform power is maintained for driving the machine.

The Drawing and Engraving Divisions have been pushed to their utmost capacity in the
endeavor to supply the increased demand for the résults of the surveys. This demand has also
prompted the issuing of a relatively large number of charts by the phoetolithographic method.
The total distribution of charts for the vear was twenty-nine thousand and forty-nine copies, an
increase of five-thousand three hundred and thirty-four copies over the preceding year.

During the year the following field officers were ou duty at the oftice for the times stated:

Assistant George A. Fairfield reported in the early part of March and for the remainder of
the year was engaged in assisting the Superintendent in official correspondence, and in compiling
statistics of average cloudiness in the United States,

Assistant W, H. Dennis reported on January 6, and was engaged in inkingea topographiecal sheet
of the eastern part of Long Island and one of Blue Hill Bay, Me.; making a copy of topographical sur-
vey of Cape Disappointment; inking sheet of Narraguagas Valley, from Millbridge to Cherryville,
Me., and also the sheets of his last season’s topographical work. On June 19 he was detached
from oftice duty and was occupied during the remainder of the month in making preparations for
resumption of field-work.

Assistant Charles Hosmer reported at the office Jannary 2. From that date until February
20, he was engaged in topographical drawing and inking of topographical sheets, On Febrnary
21 he was detached from office duty, and teok the field temporarily for the determination of the
new positions of light ships and buoys in the approaches to New York Harbor. He returned tc
the office March 2, and until the close of the fiscal year was engaged in inking his plane-table
sheets of the preceding season’s work, in inking other sheets, and in miscellaneous topographical
drawing.

Assistant A. T. Mosman reported at the office in the middle of March. During the remaindex
of the month and during part of April he was engaged in topographical drawing. Afterwards he
took charge of the rearranging of the library and cataloguing of the books. In May he returned
to his home.

Assistant, O. H. Tittmann reported at the office early in January. After finishing the
computations of his last season’s work, duplicating the records, and plotting the triangulation, he
was engaged, under the immediate direction of the Superintendent, in correspondence and in
computations relative to weights and measures and in collecting and editing materials for the
weights and measures report. On June 1 he was relieved from office duty.

Assistant William Eimbeck reported at the office in the middle of March. He was occnpied
in making the computations of his field-work in Nevada, and of the astronomical observations made
during the last season, in revising, finishing, and duplicating his records and plotting the scheme
of triangulation in Nevada and Utah. In June he made the annual magnetic observations at the
Coagt and Geodetic Survey magnetic observatory on Capitol Hill, and also instracted the magnetic
observer for the Point Barrow relief party, in the use of instraments and in the computations.

Assistant Edwin Smith reported at the office early in February; was engaged in computing
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the results of his last season’s telegraphic longitude work; in testing a number of levels; in
examining various longitude instruments, and attending to alterations and improvements in them,
and in continuing the rearrangement of the library and the cataloguing of the books. In the
latter part of March he was relieved from officé duty and was oceupied upon pendulum experiments
and observations for the remainder of the fiscal year.

Assistant Andrew Braid reported at the office in the early part of May, During the balance
of the month he was employed in computing the results of the triangulation and heights of stations
in New York and Vermont, in 1881. On June 1 he took the field for the continuation of the
transcontinental levels of precision.

Subassistant H. W. Blair reported at the office on January 20, and was occupied, under the
immediate direction of the Superintendent, in comparing a set of ordnance gaunges for the Frankford
Arsenal, Philadelphia: in an examination and determination of periodie inequalities in micrometer
serew of zenith telescope No. 25 comparing twelve thermometers and determining corrections ; in
correspondence and personal conference with a number of firms in Philadelphia, New York, and
Providence, in relation to furnishing certain weights and weasures for agricultural colleges in the
various States: in collecting, collating, and editing data for the weights and measures report. On
April 6 Mr. Blair reheved Mr. Goodfellow as immediate Assistant to the Assistant in charge, and
continued in this position to the close of the fiscal year, aiding in the office correspondence and
executive details with promptness and efficiency,

Subassistant 1. B. Wainwright reported at the otlice on January 9 and was assigned to duty
in the Computing Division. From February 20 to March 2 he was detached to assist in the
determination of the new position of light ships and buoys in the approaches to New York
Harbor. On his return he was again assigned to duty in the Computing Division, and was so
occupied until June 6, when he took the field for the topographical survey of the District of
Columbia.

Subassistant C. H. Sinclair reported at the oftice early in February. He was engaged during
February in an examination of the limb and determination of the eccentricity of 10-inch theodolite
No. 82 and of 20-inch theodolite No. 115. TFor the remainder of the fiscal year he was occupied iu
preparing an * Index of scientific papers published by the Coast Survey from 1815 to 1880,” being
a greatly enlarged edition of Appendix No. 17 of Report of 1871. The new index appears as
Appendix No. 6 of the Report for 1881.

Mr. F. H. Parsons, Aid, reported at the office on January 2. For a short while he was on
special duty under direction of the Superintendent. On January 9 he was assigned to duty with
the Hydrographic Inspector, and assisted in the official correspondence and executive details of that
office until June 26, when he took the field in charge of an adjunct party for the determination of
the longitude of Charlottesville, Va.

Mr. Robert A. Marr, Aid, reported at the office in the early part of April. He assisted Mr.
Eimbeck in the computations of his last season’s work, duplicated some of the records, and
computed the astronomical latitudes of Mount Callaban and Eareka Stations, Nevada.

Mr. Isaac Winston, Aid, reported at the office on December 3, and was assigned to duty in
the Computing Division. On December 29 he was detached and sent on topographic work on the
coast of Texas. He again reported at the otfice on May 11, and was on duty in the Computing
Division up to the ¢lose of the fiscal vear.

Mr. J. E. McGrath, Aid, reported at the office on January 20, and was on duty in the
Computing Division until March 8, when he was detached for topograpbic work on the coast of
Texas.

Mr. T. P. Borden, Aid, reported on November 17, and was on duty in the Computing Division
until December 12, when he was temporarily detached, reporting again on January 23 and again
assigned to the Computing Divison. On May 1 he reported to Assistant Colonna, for duty on the
work of verification of the survey of the northern boundary of Wyoming.

Mr. W. B. Fairfield, extra observer, reported at the office on January 25, and was on daty in
the Computing Divigion until June 6, when he was relieved and reported to Assistant Mosman for
duty in the triangulation of Delaware River and Bay.
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Mr. J. B. Boutelle, extra observer, reported at the office in November, and was_assigned to
duty in the Drawing Division, where he served until ordered to field-work in January.

Computing Division.—As heretofore, this division was under the charge of Assistant Schott,
In August Mr. Schott went to California to take part in the measurement of the Yolo Base with
the five-meter compensating base bars that had been constructed during the previous year under
his direction and according to his plans. During his absence, Mr. E. H. Courtenay was iu
temporary charge of the Computing Division. Mr. Sechott returned to Washington in October.
In addition to the labor of supervising the oftice computation of all geodetic, magnetic, and
astronomical work done on the Survey, Mr. Schott made the comparisous and computations for 4
redetermination of the length of the five-meter standard No. 2, and determined the length aud
coefficient of expansion of a meter-bar belonging to the United States Signal Service. He also
prepared a revised and enlarged edition (the third) of his pamphlet on the determination of time,
latitude, and azimuth. Thisis printed as Appendix No. 14 to the Report of 1880, A third edition
of his paper on the measurement of terrestrial magnetism was also prepared, and is printed as
Appendix No. 8 to the Report of 1881. In addition to these papers he has made a ¢ collection of
magnetic results,” comprising all results obtained by the Coast and Geodetic Survey from 1833 to
July, 1882, at more than six hundred stations, giving the magnetic elements, and, where possible
the descriptions of stations. These results, together with all other available data within the
United States, are published as Appendix No. 9 to the Report of 1881.

Ou February 20 the division lost the vaiuable services of Dr. Gottlieb Runpf, who died
after an illness of four weeks. Dr. Rumpf had beeu uninterruptedly connected with the Computing
Division sinee April, 1849, In bis annual report, which is appended, Mr. Schott makes a proper
and deserved notice of the fidelity and ability of the deceased.

Statements of the force employed in the Computing Division and of the work executed by the
regular and temporary members of the division will be tound in full in the annual report of the
Computing Division, Appendix No. 6.

Hydrographic Division.—During the year this division was in charge of Commander C. M.
Chester, U. 8. N, At the beginning of the year Lieut. C.T. Hutchins, U. 8. N., was acting as
assistant to the hydrographic inspector. He was, however, detached in July, 1881, and was
succeeded by Lieat. Richardson Clover, U. S, N.,, who continued in the position to the close of
the fiscal year. The services of the naval ofticers attached to the Survey have been referred to in
the summary of work in the various sections. The office work under the general direction of
Commander Chester and the immediate supervision of Lieutenant Clover, may be smunmarized as
follows :

Mr. E. Willenbucber, bydrographic draughtsman, protracted, plotted, or drew twenty hydro-
graphic sheets, four of which were of the Texas coast, off Padre Island, uine of the Missis-
sippi Kiver, two off west coast of Florida, two of the Delaware River, one of the entrance
to New York Harbor, one off Rockaway Inlet, and one of Dyer’s Bay, Me. He also verified the
reductions on nine charts, made numerous tracings i response to special calls, and made projec-
tions for hydrographic parties.

Mr. W. C. Willenbucher, hydrograplhic draughtsman, was on field Jduty with Assistant G,
Bradford during the month of July, 1881. During the remainder of the year he was on duty in
the office of the Hydrographic Inspector. He protracted, plotted, or drew nineteen hydrographic
sheets, of which five were off the coast of Maine, two off the coast of Massachusetts, three of the
Delaware River, one in Long Islaud Sound, one of Chincoteague Shoals, Va., two of the Elizabeth
River, Va., and five off the Florida coast. He made, also, eleven tracings of hydrographic sheets,
corrected Aids to Navigation of numerous charts, made reductions of additional hydrography on
tormer sheets, verified several coast and harbor charts, and brought up progress sketches and
attended to various minor details of office work.

Mr. F. C. Donn, hydrographic dranghtsman, was -tempora.rily detached at the begiuning of
the fiscal year for duty on the topographical survey of the site for the new Naval Observatory.
He was reassigned on the 1st of August, and during that month was in the field on hydrographic
duty. For the remainder of the fiscal year he was on office duty. He protracted, plotted, inked,
or drew, fourteen hydrographic sheets, of which one was of a portion of the Delaware River, five
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off the Florida coast, six off the Pacific coast of the United States, and two off the coast of
Alaska. In addition to these he made tracings from, reduced, or made projections for, twenty-four
other original sheets. The full report of the hydrographic inspector appears in Appendix No. 6.

Drawing Division.—This division has continued under the charge of Mr. W. T, Bright. In it
all original topographic sheets are examined ; reductions made from them for the preparation of
plates for engraved charts; drawings made for such charts as are to be published by photolitho-
graphie process; progress sketches for the annual reports prepared or brought up to date ; drawings
made for engraving or photolithographing illustrations to special papers in the annnal reports;
projections furnished to tield parties for topographic or hydrographic work; tracings made from
original sheets, and information furnished in response to special calls.

Duariug the year there has been a marked iucrease in the number of first-class charts produced
by the photolithographie process. In this way the office has been enabled to prepare for publi-
cation, and to issue to the publie, the information obtained from combined original field-notes and
sheets, without the delay attendant upon the preparation of engraved plates. Charts prepared by
this method, while embodying the correct results of the latest surveys, are but transient in nature,
and intended only to supply the urgent demand for information relating to the particular locality.
An edition of these, sufficient to meet all probable calls, is printed for use during the time that the
engraved plates are in course of preparation.

The report from the Drawing Division, which appears in Appendix No. 6, shows the force
employed and the special character of work done by each member of the division. _

Appendix No. 4 gives a list of the charts, sketches, and illustrations that were completed
or in progress daring the year, and also a detailed statement of the work executed by each
draughtsman.

A statement of the intformation furnished from the divisiou to meet special requests during the
year is embodied in Appendiz No. 3.

Engraving Division.—During the past year this division was under the charge of Assistant
H. G. Ogden. In addition to the work done upon plates of cbarts, there were made a number of
plates of illustrations for the Coast Pilot, and for sketches and illustrations for the Annual
Report of the Superintendent. The report shows a total of two hundred aud forty-four plates
upon which work was done. Plates of twenty-eight charts and twenty.three sketches and
illastrations were completed. Four charts and twenty-one sketehes and illustrations were
commenced, Oue hundred and thirty-two charts and twelve sketches received additions and
corrections. At the close of the fiscal year there were ou hand thirty-nine plates of charts, and
nineteen of sketches and illustrations, upon which work was progressing.

Much additional work in correctiug plates, bas been entailed by the many changes in the posi.
tions of buoys aud light-ships in the First and Third Light-House Districts. By an arrangement
between the Hydrographic Inspector and the Light-House Board, the Aids to Navigatiou are cor-
rected by the inspectors of the light-house distriets, whereby all changes are promptly reported,
and the accuracy and value of the charts greatly increased. )

A detailed statement of the force employed in the division will be found in Appendix No. 6,
and in Appendix No. b is given @ statement of the work executed by the engravers,

At the beginning of the fiscal year the control of the printing-office was transferred to the
Bngraving Division. Two presses are constantly in use, one in charge of Mr. F. Moove, the fore-
mau of the room, the other in charge of Mr. D. N. Hoover. The report shows a total of forty-two
thonsapd one huudred and nine impressions taken daring the year.

Division of Topography.—This division was organized at the beginuing of the fiscal year and
placed in charge of Assistant E. Hergesheimer. The special object of its organization wad to
secure greater uniformity in inking the topographical sheets, by having the work done under one
person of judgment and experience, than is possible where each sheet is inked by the topographer
executing the survey. The report of the division (Appendix No. 6) shows thirteen original sheets
inked and the reproduction of two sheets nearly worn out. Also the preparation for photolitho-
graphing of seven reductions from topographic er hydrographic sheets,

Tidal Division.—Mr. R. 8. Avery has continued in charge of this division, He makes exami-
nation of all tidal observations aud tidal rolls sent in to the office, and directs the computations
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of the tide tables containing the predictions for the principal ports of the United States: prepares
replies to inquiries from officers of the Survey, or others, relative to tidal matters; compiles
statistics relative to tides, and conducts the official correspondence with sowme of the permanent
tidal observers.

The tide tables for the Atlantic and for the Pacific coast for 1833 have been computed amd
published, and the computation of those for 1884 is progressing.

Self-registering gauges have been in operation at six stations. The following table gives alist
of the observations made with them which were received at the oftice during the fiscal year.

Permanent - Time of oceupation. Number
Section. Name of station. Name of observer. or - . . of
| Temporary. Froni— To— days.
I......... North Haven, Me... J. G. Spaulding . . Permanent ... April 26, 1881, April 24, 158 363
Providence, R. I..... 8. M.Gray ... . Temporary.
. Sandy Hook, N, J.. J. W, Banford.... Permanent..... Junel, 1881 ... ...... June 1, I8S2 ... .. 365
. Saucelito, Cal ... .. E. Gray... ... do ... ... Junc1,188L............ Junel, 1882, . ... 3065
Kudiak, Aluska...... W, J. Fisher... . do ... March 1, 1581 . November 1, 1851.... 245
. Honolulu, 8. 1. . W.D. Alexander. .. Temporary... December 3, 18%0..... December 25, 1831 ... 30

A detailed statement of the work done by each computer is given in the report, Appendix
No. 6.

Avrehives—The archives have continued in care of Mr. G. A. Stewart. The following list
shows the number of volumes of records and cahiers of computation, topographic and hydrographic
sheets, ete., received and registered during the fiscal year:

Triangulation, original, number of volumes. ... .. .. ... ... .o oL ceea 255
Astronomical observations, original, number of volumes. .. ... ... ... ... R
Magnetic observations, original, number of volumes. ..... ... ... ... . ..., 66
Duplicates of the above, number of volumes. ... ... .. e el 331
Cahiers of computations. ... ... . L e i e 142
Soundings and angles, originals, number of volomes.... ... ... ... ... .. 242
Soundings and angles, daplicates, number of volumes............ ... ... ... 168
Tidal and eurrent observations, originals, number of volumes ..... ... ... . ... 04
Tidal and carrent observations, daplicates, number of volumes. .. ..., ..... .... ol
Specimens of bottom, number of .. .. ....... o raeeraeee e e 504
Topographical sheets, oviginals ... ... . ... ... .. ool .. 14
Hydrographical sheets, originals . ... . ... .. ... ... ... ... ceee ... 42

Mr. Stewart has prepared a *list of original topographic sheets, geographically arranged,
registered in the archives of the United States Coast and Geodetic Survey from 1834 to Juue 30,
1882,” and also a similar list of hydrographic sheets.

Electrotyping and Photographing Division.—~The work in this division huas been executed by
Dr. A. Zumbrock, aided by Frank Over. The report shows the following work done:

Electrotypes :

For the Survey: Twenty-eight altos, weighing five hundred and eight pounds; twelve bassos,
weighing three hundred and fifty-four pounds.

For the Engineer Corps: Eight altos, weighing one hundred and seventy pounds; seveu
bassos, weighing two hundred and thirty-five pounds.

For the Hydrographie Office: Six altos, weighing one hundred and fifty-one pounds; five
bassos, weighing two hundred and sixty-two pounds.

Total, sixty-six plates, weighing one thousand six hundred and eighty pounds, and having a
plate surface of sixty-nine thousand and six sqnare inches.

Besides the electrotyping, there were forty-nine plates steel faced, forty-six negatives were
taken of instruments or drawings, and one hundred and eighty-two prints were made.

Division of Instruments and Eepairs.—Mr. G. N. Saegmuller, chief mechanician, has continued
in charge of the instraumsut shops. The improvements made in the circular dividing machine

- 8. Ex, 77—9
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have been already mentioned. 1n addition to the repairs constantly required for the field instru-
ments, there was made in the instrument room a vertieal comparator for comparing yard and
meter pendulums ; four ot the forty-six-inch transits were adapted for latitude work by the addition
of larger circles, delicate Ievels, and micrometer eye-pieces; comparisons were made of several sets
of the secondary base bars, a special apparatus having been constructed for the more ready
execution of such work, and experiments were made in “dark field illumination” for theodolite
telescopes for observing night-signals. The force employed, with the character of work performed,
is stated in the report of the chief mechanician, Appendix No. 6.

Miscellaneous Division.—Mr. M. W, Wines has continued in charge of this division. The
duties of the position comprise the correspondence with sale agents relating to the supply and
sale of charts, Coast Pilots, and Tide Tables; the purehase, custody, and issue of stationery; the
printing aud issne of the blauk forms, record books, ete., used in the oftice or in field-work, and of
the annnal reports and other publications of the Survey; the supervision and care of the office
buildings and furniture; the general direction of work in the carpenter shop, and such other
special duties as have been assigned from time to time by the Superintendent or the Assistant in
charge of Office.

Due distribution of the various publications of the Survey was made to the Departments of
Government. The agencies for the sale of publications have been regularly supplied with charts,
Coast Pilots, and Tide Tables. The Appendices to the Annnal Reports, of which extra copies
have been pubhshed in pamphlet form for free distribution, were furnished to all proper applicants,
and the nsual wide cirenlation was given to the Notices to Mariners,

During the year there were received from the Pablie Printer the following numbers of the
publieations named, viz:

Copies.
Tide Tables for Atlantic Coast for 1882, ... ... ... o o0 coiioiiian. 2,000
Tide Tables for Atlantic Coast for1883. ... ... ... ... ... e e 2, 500
Tide Tables for Pacific Coast for 1882, ... ... ... e et e 1, 500
Tide Tables for Pacific Coast for 1883. ... . ... ... ... .o ... el 2,000
Atlantie Coast Pilot, Division B: Boston to New York (second edition). . ..... 531
Atlantic Local Coast Pilot, Subdivision 14: New York to Delaware Entrance
(firstedition). ... .....0 . LLll Ll ieie e, e e 494
Atlantie Local Coast Pilot, Subdivision 3: Penobseot Bay and Tributaries
(third edition) . ... e e 300
Supplement to Deep-Sea Sounding and Dredging. . ... ... .. ..., ..... 200

Notice to Mariners, No. 32: New shoal, Frying Pan Shoals, off Cape Fear,N.C. 500
Notice to Mariners, No.33: Development of Fiske Rock, Narragansett Bay, R. 1. 1, 000
Laws of general application for the use of the United States Coast and Geodetic

SUrvey ..o e e veat e 500
Anvnual Report of the Superintendent for 1878 . ... .. ... .oviee.. ... ...:. 683
Appendices to the Report for 1879:

No. 7. Deseription of a new meridian instrument ... ...... ... .o...... 330

No. 8. Local deflections of the plumb line at stations of the oblique arc

along and near our Atlantic eoast ... ... ... ... L L ..., LY
No. 9. Secular change of maguetic deelination in the United States and at
sowe foreign stations (fourth edition) . ... ... ... ... ... ... ...... 500

No. 10. Physical hydrography of the Gulf of Maine . ...... ... ....... 500

No. 11. Report on the preparation of standard topographical drawings.... 200

No. 14. On the internal coustitution of theearth ... .... ... ... __ ... 100

XNos. 15 and 16 (bound together). Iustruments used for precise leveling.. 500
Appendices to the Report for 1880:

No. 6. Report on telegraphic lougitudes................ ... ... .. .. .. 500

No. 7. Explanation of apparatus for observation of telegraphic longitudes. 250
No. 8. Report on geodeticnight signals ......................... .. cee-. 300
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No. 10. Comparison of surveyrs on Mississippi River, vicinity of Cubitt’s

Gap ...... e e e e e e 300
No. 11. Report on geodesic leveling on the Mississippi River. .. ... ..., 360
No. 12. Report on the blue clay of the Mississippi River. .. ... ..., Lo 300
No. 16. The carrents and temperatures of Bering Sea . ... ...... . ... ... 300

There were distributed during the year twelve hnndred and fifty copies of the annual reports
and eight hundred and fifty-five divisions of the Coast Pilot, including subdivisions.

There were received in the chart-room during the year thirty thousand and forty-two sheets
of charts, of which twenty-four thousand one hundred and eighty-three were copper-plate
impressions and five thousand ¢ight hundred and fifty-nine were printed from stone,

The issue of these charts wus made under the immediate supervision of Mr. Thomas Mc¢Donnell
until within a short time previous to his death, which occurred on the 29th of May, 1882, since which
time Mr. Hugo Eichholtz has been in charge of the chart-room. The total distribution of charts
during the year was twenty-nine thonsand and forty-nine ¢opies, being an increase of five thousand
three hundred and thirty-four copies over the preceding year.

The carpenter work of the office, including the wood-work of instruments and their packing-
boxes, was done by Mr. A, Yeatman, assisted by G. W, Clarvoe and G. F. Fox.

The duties of janitor of the building were performed by Mr. N, Y, Cavitt.

In the office of the assistant in charge the clerical duties were performed by Messrs. W. B.
French and R. M. Harvey.

On the 10th of January the resignation of Dr. JJ. W. Porter as Disbursing Agent of the Survey
took effect, and his successor, W. B. Morgan, esq., entered upon the duties of that position,

In the preparation of this report I have been aided by Assistant Edward Goodfellow. Mr,
W. B. Chilton has continued to act as clerk to the Superintendent, and Mr. C. D). Gedney as
stenographer.

Respectfully submitted.
* J. E. HILGARD,

Superintendent.
Hon. C. J. FOLGER,
Secretary of the Treasury.
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ArrEXxXDIX NoO.

1.

Distribution of surveying parties upon the Atlantic, Gulf of Mexico, and Pucific coasts and the interior
of the United States during the fiscal year 188182,

Sections.

SecrioN 1.

Maine, New Hampshire,
Vermont, Massachusetts,
and Rhode Island, includ-
ing coast and seaports,
baya and rivers.

Parties.

No.

Operations. Persons conducting operations.

1 Topography C. H. Boyd, assistant; Bion Brad.

bury, jr., extra observer,

W H. Dennis, assistant; E. L.
Taney, aid.
Charles Hosmier, assistant . ... ...

2 | Topography

3 | Topography

i Topography
|

-

B

Lieut. H. GG. 0. Colbhy, U, 8 N,
assistant; Lieut. H. T. Mona-
hon, U. S..}\‘.; Master W. H.
Nostrand, U. §. N.; Ensigns
David Daniels, H. T. Mayo, and
0. G. Dodge, U. 8. N,

J. G, Spaulding ...l

‘H ydrogvaphy .....

i

-

Tidal observations

|

-3

. Hydrography..._. Lieut. H. G. O. Colby, T.8. N,

i assistant; Lieut. H. T. Mona-

! hon, U. 5, N.; Master W. H.
Nostrand, T. 8. N.; Ensigns
David Daniels, H, T, Mayo, and
0. G. Dodge, U. S. N.

J. 8. Bradford

: Hydrography.....

; Force of gravity .. Charles 8, Peirce, assistant; Hen.

ry Farquhar, E. D. Preston.

10.'”; Geodetiv......... Prof. E. T. Quimby, acting assist-
: aut.

11 | Geodetic.......... Prof. V. G. Barbour, acting assist-
: ant.

12 | Triangulation .. .. Richard D. Cutts, assistant .......
|

13 | Tidal observations .............oooiiiiiiiiia euinn.

|
i
1
{
' |

Localities of work.

Topography (and supplementary triangulation)
of Pleasant Bay and River, Me. (Ser also Sec-
tion VI.)

Topography of the shores of Harrington River,
Flat Bay, Back Bay, and adjacent islands.

Topography of the shores of Narraguagus River,
Pigeon Hill, and Narraguagus Bays, and adja-
cent islands.  (See also Seetion I11.)

Topography of the shores of the Narraguagus
River.

Hydrographic survey of Gouldsborough Bay and
of Dyer's Bay. Me. Soundings in Kennebeck
River and Booth Bay, Me.; also in Rockland
Harbor and Musecle Ridge Channel, Me.

Series of tidal observations with self-registering
tide-gauge continued, and meteorolugical ob-
servations recorded at Pulpit Cove, North
Haven Island, Penobscot Bay.

Examination of dangers in the vicinity of the
harbors of Gloucester and Salem, Mass.

Examination for Coast Pilot, of ¢hanges off Pol-
lock Rip, caused by change of position of light-
ship, and of reported formation of & shoal in
that vicinity. (See also Sections 1Y and 111.)

Absolute determinations of gravity by pendulum
experiments at Cambridge, Mass., (See also
Section IT1.)

Stations at Mount Washington and Trask Hill
occupied for determining points in the trian-
gulation of New Hampshire.

Occupation of stations for determining points in
the triangulation of Vermont.

Primary triangulation for the connection of Lake
Champlain with the survey of the coast. Sta-
tions occupied in Vermont and in New York.
(See also Section I1.)

Observations continued at Providence, R. 1., with
a self-registering tide-gauge loaned to the city
engiveer,

(71)
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Sections.

SgcrioN II

Connecticut, New York,
New Jeraey, Pennsylva.
nia, and Delaware, in-
cluding coast, bays, and
rivers.

UNITED STATES COAST AND GEODETIC SURVEY.

APPENDIX No. 1-—Continued.

Parties. Operationa. Persons conducting operations. Localities of work.

t
No. 1 \ Special bydrogra- ' Gershom Bradford, assistant...... Determinations of buoys, location of oyster-beds,
| phy. ete., for the shell-fiah commission of the State

! of Connecticut. Examination of rock off Mon-
| tauk Point. (See also Section 111.)

§ Hydrography. ... Lieut. E. B. Thomas, U.8. N.,as- . Hydrographic resurvey of part of New York
i sistant; Lieut.J. A. H.Nickels,  lower bay, between Sandy Hook and Coney
U.S. N, ; Mastersd. C. Frémont, | Island. (See also Sections 1ITand VI)

; C. J. Badger, ¥. A. Wilner, and |

H. F.Reich, U.S. N.; Ensign E. |

[T]

; M. Katz, U. 8. N. i
3 ' Hydrography..... J. S. Bradford, assistant.. ......... ! Examination of buoys in channels of New York
" entrance in order te veri fy their positions for
the use of the Coast Pilot. (See also Section
. 111,
4 : Tidal observations: J.W. Banford............. ....... Observations continued with the self-registering

: - tide-gauge at Sandy Hook, N. J.
5 ' Special triangula. " Charles Hosmer, assistant; D. B. | Determination of position of light-ships off en-

tion. . Wainwright, subassistant. trance to New York Harbor. (See also See-
tion 1.}
6 Topograpby and : H. L. Whiting, assistant; W. I, 1 Topograpby of the west shore of the Hudson
triangulation. Vinal, subassistant; C. H. Van . River from Haverstraw northward. Determi-
Orden, aid. ! nation of points by triangulation for the topo-
. ; graphical survey.

7 Special operations  F. H. Gerdes, assistant ............ Re-marking of stations of the old triangulation of

the Hudson River.
s Triangulation ... Richard D. Cutts, assistant........ Primary triangulation stations occupied in New

York for the connection of the survey of Lake
Champlain with that of the Atlantic coast.
(8ee also Section 1.)

9 Reconnaissance Charles O. Boutelle, assistant; J. . Recounaissance and primary triangulation across

and triangula. B. Bontelle, extra observer; T. @ thenorthern part of the State of New York for
tion. P. Borden, aid. ! counecting the triangulation of the Hudson
River and Lake Champlain with that of Lake
Ontario. v
10 eadesic leveling. Andrew Braid, assistant ..........! Line of geodesic leveling carried from Sandy

' Hook by way of Long Branch and Perth Am-
boy, N.J., to Easton, Pa.; thence by way of
Reading, Harrisburg, and Chambersburg, Pa.,
to Hagerstown, Md. (Beealse Sections ITIand

XIV.)
11 Geodetic...... ... Prof. E. A. Bowser, acting assist- .| Reconnaissance and triangulation in the northern
ant. . part of New Jersey.
12 Topography and Charles M. Bache, assistant; W. ' Topography of the coast of New Jersey contin-
triangulation. L Vinal, subassistant. i ued from vicinity of Hereford Inlet northward.

Points for topographic survey determined by
i triangulation. (See also Section IIL.)

13 Hydrography.. ... J.S. Bradford, assistant ........_. . Examination of reported changes in Delaware
and Chesapeake Bays, and verification of data
for the Coast Pilot. (See also Sections I and
IIL)

Hydvrography. .... Lient. H. B. Manstield, U. 8. N., ' Hydrographic resurvey of Delaware Bay and

assistant; Master C. McR. River.
‘Winslow, U.8.N.; Ensign W,

B. Caperton, U.S. N.; Midship-

man R. 8, Sloan, T. 8. N,

15+ Hydrography.....° Henry L. Marindin, assistant; W. | Hydrographic resurvey of Delaware River con

I. Vipal, subassistant ; Ensigns . tinued, with special reference to changes since

C. H. Amsden and E. M. Katz, | earlier surveys,

—
-

1 | WS\ :
16 | Triangulation ----: Spencer C. MeCorkle, assistant; | Triangulation of Delaware Bay and River con-
A. T. Mosman, assistant, | tinued, ’
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APPENDIX No. 1—Continued.

Sections.

él%x";ies.E Operations. Persons conducting operations.
| ;

Localities of work.

{ |
SecrioN II—Continued. | No.17 ;| Topography ......

: R. M. Bachs, assistant ...... ... ..

18 - Topography .. ...' C. T. Iardells, assistant...........
| .

. 19 . Special triangula- Spencer C. McCorkle, assistant.. ..
tion. !
20 = Geodetic

' Mansfield Merriman, acting assiat-

ant.
.

SectTion 111,

Maryland, Virginia, and No.1  Hydrography ....
West Virginia, includ-
ng bays, seaports, and
rivers.

Gevshom Bradford, agsistant; W,
C. Willenbucher.

2 Triangulation. ... B. A. Colonna, assistant

| €. M. Bache, assistant: Eugene

[

! Topography

Eilicott, assistant; J. B. Bou- '

telle, aid.
Lieut. Commander Eugene B.

-

‘ Hydrography

Thomas, U. 8, N., assistant: *

Topographic re-sarvey of the New Jersey shore

of Delaware River, from Raccoon Creek, oppo-

site Chester, Pa., to Kelly's Point, opposite

. New Castle, Del.

| Topographic re-survey of the shore of the Dels-
ware River from Chester, Pa., to New Castle,
Del.

. Determination of the position of the new city

hall, Philadelphia, Pa.

i Occupation of stations for determining points in

the triangulation of Pennsylvania.

I

Hydrographic re-survey of Chincotengue Shoals.
© (See alsn Section I1.)

Special triangulation for the determination of
points in vicinity of Hampton Roads, Neorfolk
Harbor, and Elizabeth River. (See also Sec-

~ tions X and XVIL)

Coutinuation of topographical survey. vicinity

of Norfolk, (See also Section IX.)

: Hydrographic re-survey of Norfolk Harbor. (See
alao Sections IT and VI.)

; Lieut. Chas. C. Cornwell, U. 8. :

{

J. M. Orehard, U. 8. N.
5 | Hydrography. ... ' J. 8. Bradford, assistant

6 | Magnetic observa- | Charles A. Schott, assistant.... ...
tiona. '
7 . Force of gravity.f Charles S. Peirce, assistant; Ed-
: win Smith, ssaistant: Henry
B Farquhar, E. D, Preston.
8 | Telegraphic lon-
gitndes.

sons and Carlisle Terry, jr., aids.

.9  Telographic lou- | C. H. Sinclair, subassistant; F. H.
1

gitades. Parsons, aid.
10 - Topography ...... { John W. Doun, gssiatant; D. B.
Wainwright, subassistant; W. |
! C. Hodgkins, aid. |
11 Topoegraphy ...... | Cbarles Junken, F.C. Donn ......

12 ' Triangnlation
| TFairfield, extra observer.

13 Special reconnais- ~ H. ¥. Walling
sance and trisn- |

gulation. ; .
14 | Magneticobserva- . J. B. Baylor, subasajstant ...... ..
: tions. :
i !

;
15 | @eodesic leveling. | Andrew Braid, assistsnt

4 1

1: ‘

8. Ex. 77—10

George W. Dean, assistant; Ed. .
win Smith, assistant; C. H. Sin- |
clair, subassistant; F. H. Par- .

. A. T. Moaman, assistant; W.B. .

N.; Masters F. A. Wilner and :
i . H.¥. Reich, U. 8. N.; Ensigns
E. M. Katz, H. M. Witzel, and ,

! Examination of reported changes in Chesapeake
Bay, and verification of data for the Coast
Pilot, Vol. ITI. (See also Sections T and IL.)

Determination of the maguetic declination, dip,
and intenaity at the permanent station on Cap-
itol Hill, Washington, D. C. (See also Section
X))

Absolute determinations of gravity by pendulum

i experiments at Baltimoere and Washington.

(See also Section 1.)

Longitude of Cincinnati, Ohio, from Washingten,

D.C., determined by telegraphic exchanges of

. signals. (See alse Sections XTIII, XIV, and

PXV)

| Longitude of Charlottesville, Va., from Wash.
ington, D. C., determined by telegraphic ex-

]

! changes of signals.

| Continuation of the detailed topographical sur-
vay of the District of Colambisa.

I Completion of the survey of the site for the new

' Naval Observatory in the District of Colambia,

Extension of the primary triangulation and re.

connajsgance in Weat Virginia, westward
towards the Ohio Rivar. (See also Section IL.)

Reconnaissance, triapgulstion, and hypsometric

obgervations in the region about Waghington,

+  D. G, for the conatruction of a general map.

i Determinations of the magnetic declination, dip,
and intensity pleted at in Vir-
ginia and Weat Virginia. Latitude, longitude,
and azimuth observed for magnetic purposes.
{See also Sections VIIT and XITT)

Completion of line of geodesic Ieveling from
8andy Hook, N.J., to Hagerstown Md. (See
alao Boctions Il and XIV.)

!
{
I
i

tatl
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APPENDIX No. 1—Continued.

Sections. ‘Parties. Operations. Persons condneting operations.
SecTION 1V,
North Caroling, including No.1 . Deep-sea sound- . Commander J. R. Bartlett, U. 8.

ings. N., assistant; Lieut. C. C. Corn-
well, U. 8. N.; Masters G. W.

Mentz, Henry Morrell, and Lu-

conat, sounds, seaports,
and rivers.

cian Flynne, U.S. N.; Ensign E. !

L. Reynolds, U. 8. N
Lieut..Commander W. H. Brown.-

? Hydrography .. ..
: son, U. 8. N., assistant.

SECTION V.

.
: Lieut.-Commander W. H. Brown-
son, UT. 8. N., assistant.

South Cearolina and Geor-
gla, including coast, sea- |
water channels, sounds,
harbors, and rivers. ‘

No.1 ; Hydrography

2 ; Tidal obeervntmnsl Licat. B. D. Greene, U. S. Engi-
neers.

Peninasula of Florida, from
Saint Mary's River on
the east coast, to Anclote
Eeoys on the west coast,
including the coast ap-
proaches, reefs, keys, sea-
ports, and rivers.

{
|
{ No.1, Deep-sea sound- } Commander J. R. Bartlett, U. 8.
:N.,assistant; Lieut. C.C. Corn-
well, U. S. N.; Masters G. W.
! Mentz, Henry Morrell, and Lu-
' cian Flynne, U. 8. N.; Ensign E.
L. Reynolds, U. 8. N.
Pl Triangnlation, to- I C. H.Boyd, assistant; J. B.Weir,

SecTiox VI. : |
ings. ;

Localities of work,

K3

Lines of deap-sea soundings with serial tempera-
tares run normel to the coast between Curri-
tuck light-honse, N. C., and Jupiter Inlet, Fla.
(See also Section VI.)

Position of a shoal determined in viclnity of
Cape Fear, N.C. (See alao Seotions V, VI,
and VII.)

Examination of shoal reported off Georgetown
entrance, and re-survey of part of Beanfort
River, 8.C. (See also Bections IV, VI, and
VIL)

Self-registering tide-gauge established at Fort
Sumter, Charlestor Harbor.

Lines of deep-sea soundings, with serial temper-
atures, run normal to the coast between Jupi-
ter Inlet, Fla., and Curritack light-house,N. C.
(See also Section IV .)

Continuation of thesurvey of Indian River south-

| pography, and | subassistant; Carlisle Terry. ward to Jupiter Inlet, and determination of
; hydrography. }’ George F. Bird, and E. L. points on the beach for off-shore hydrography.
; : ! Taney, aids. (See also Section I.)
i 3 t Hydrography ..... . Lieut.-Commander E. B, Thomas, | Continuation of the hydrographic survey of the
i ! ' U.S.N., assistant. east coast of Florida. (See also seotiona IT
; and TIL.)
4 ; Hydrography..... Lient.-Commander W. H. Brown. | Hydrogrephic re-survey of Kev West Harbor and
| son, U.8.N., assistant. Northwest Channel Bar. (See also Sections
i 1V, V, end VIL)
5 | Triangnlation ...} Joseph Hergesheimer, subassist. | Trisngulationofthe west coastof Florida between
Srcriox VII ! ant. Tampa Bay and Charlotte Harbor,

Peninsula of Florida, west - No. 1 Hydrography . ....| Lieut.-Commander W. H. Brown. { Hydrographic survey of inner and outer bars of
eoast, from Anclote Keys ! : son, U. S. N., assistant. East Pass, Saint George's Sound: completion
to Perdido Bay, includ. . ‘ . of hydrography in vicinity of Saint Joseph's
ing coast mpproaches, : : Bay, and Cape San Blas; hydrography of the
ports, and rivers, ‘ ‘ bar of Pensacols Harbor. (Ses also Sections

SEcTioN VIIL ‘ IV, ¥, and VI)

Alabama, Mississippi, ‘ No.1 i Magneticobserva. | J. B. Baylor, subsasistant .... ... Determinations of the magnetic declination, dip,
Louisiana,and Arkansas, | ! tions. apd intensity made at stations in Alibama.
incloding Gulf coast, | Latitude, longitude, aud azimuth observed for
ports, and rivers, : ; [ magnetic purposes. (See aleo Bections IIf and

SgcTioN IX. ‘ i L)

Texas and Indian Torri- ' Fo.1 | Triangalation, to- | F. W. Perkine, assietant; C. H. | Triangnlation, topography, and hydrography of
tory, incinding Gulf pography, and Van Orden, snbassistant; Isaac the coast of Texas between Galveston Bay and
coast, bays, and rivers. | hydrography. Winston, aid. Sabine Pass. (See also Section XIV.)

j 2 l Triangulationand ; R. E. Halter, as-istant: J. E. Mc- | Trisngulation, measurement of base of verifica-
i topography. Grath, aid. tion, and topography on coast of Texss in
i i ! vicipity of Lagana Madre.

Sgcriox X. | i ;

California, including the ; No. 1 ?Spechl 3 James 8. Lawson, aesi borennns Exsmination of localities at San Diego and at Los
coast, bays, harbors, and | : ! Angeles for selection of site of permanent
vivers, ! magnetic station. (See also Sections XI and

i ; i XVIL)

! 2 { Reconnaissance | Stehman Forney, assistant, ....... Continuation of reconnaissance and primary
and  triangula- | triangulation between Point Concepcion and
tion. i Monterey.
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APPENDIX No. 1—Continued.

Sections.

‘ 4
;Pmies.f Operations,
i |

Porsons condrcting operations.

Localities of work.

SECTION X--Continued.

SecTioN XT.

Oregon and Washington |
Territory, including’
coast, interior bays, |
ports, and rivers. !

SxcTion XII.

Alasks, including the coast, \
and the Aleutian Islands. .

|

|

» |

‘ Becrion XTIT. i
Kentacky and Tenneases. .

|

i

=

No. 8

4

Cl

7

Topography ...... W.E.Greenwell, assistant

i Tidal observations E.Gray........

.; Tidal observations,

Topography of coast and adjacent islands from
San Luis Obispo northward.
with self-registering tide-
gauge, continned at Saucelito, near entrance
{  to San Francisco Bay.
i Topography of ground needed to il gap in
survey between Bolenas and Table Mountain.

|

i Topography ...... . E. F.Dicking, subaseistant........

i i

j Topograpby and = L. A. Sengtdller, ; E.F.

triangalation. Dickins, subassistant; P. A.

Welker and Fremont Morse,
aids.

, Hydrography. .. Lieut. W.T. Swinburne, U. 8. N.,

assistant; Lieut. L. C. Heilner,
T. 8. N.; Master W. P. Elliot,
U.S$.N.; Ensign William Brau-
nersreuther, U. 8. N.; Midship-
shipmen W. V. Bronaugh and
F. V. Bostwick, U.S.N.
Measurement of | G eorge Davidson, assistant:
primary base- | Charles A. Schott, assistant;
line. i J.J. Gilbert, assistant; B. A.
Colonna, assistant ; H. W. Blair,
. subassistant; E. F. Dickens,

{ assistant; Werner Saess, mech-
anician; C. B, Hill, recorder.
! A.F.Rodgers, assistant....... .

pUJ

No. 1

No.ll

No. 1

‘Magnetic observa- . Lisut.-Commander H. E. Nichols, |

tions, and hydre-
graphic recon-
najssance.

W. Coffiu, C. F. Pond, W.V,
Bronaugh, and F. M. Bostwick,
U. 8. Navy.

Triangulation, to- = Cleveland Rockwell, assistant .. ..
' pography, and
. hydrography.
| Magneticobserva- | James 8. Lawson, assistant. ......
tions.
Magnetic observa- . Lidut.-Commander H. E. Nichols,
tions, | U.8 N. assistant; Ensigns F. '
| W. Cofin, C. F. Pond, W. V.
! Bronangh, and F. M. Bostwick,
! T8N
Triangulation and | Eagene Ellicott, assistant ... ..
topography.
Hydrography ..... ! Lieut. Perry Garat, U. 8. N,, ns.
aistant; ensigns H. T. Mayo |
and J. A.Jordan, U. 8. N.
Magneticobserva- - Lieut.-Commander H. E. Nichols, '
tions, and hy.. TU.S. N, assistant; Ensigne F.
drographic re- | 'W. Coffin, C. F, Pond, W. V.
connpaissance. I Bronaugh, and F. M. Bostwick, |
t T.8. N.
Tadal observations| W.J. Fisher ...... ... oo ...

Telagraphio longi. 1 George W. Dean, -uim;m; Ed-
tudes.

sons and Carlisle Tercy, jr., aids.

¥

subassistant; 1. F. Pratt, sab- |

U. 8. N., assistant; Epsigna F. |

win Smith, assiatant; C. H. Sin- |
clalr, snbassistent; F. H. Par.

Suppl tary topography of San Francisco
Bay and approaches. Pointsfor topographical
survey determined by triangulation.

Contipnation of coast hydrography nortbhward
and westward, between Bodega Bay and Point
Arenas.

Measurement of the Yolo primary base.lins, and
copnection of base with stations of the trans-
continental primary triangulation.

Primary triangulation and reconnaissance ex-
tended northward from vicinity of Mendocino
City toward Crescent City.

Determination of the three magnetic elements at
stations on or near the coast between San
Francisco and Sitka. Hydrographic recon-
naissance of Wrangel Straits and Kaigani
Straks. (See also Section XIL)

i
i
|

" Triangulation topography and hydrography of
the Columbia River, hetween Saint Helen's,

i Portland. and Vancounver.

' Detormination of the magnetic elements at
stations in Oregon, Washington Territory and
Idaho. (See also Sections X and XVIL.)

' Determination, of the thres maguetic elements

at stations on the coast of Washington Ter-

ritory. (See also Sections X and XIL.)

." Topography of Port Orchard, and trisngulation

of Hood's Canal, Paget Sound, W. T.
also Section IIL.)
| Hydrographic survey of bays, inlets, and ports
in Puget Sound, W. T,

(See

|

Determination of the three magunetic elementa
at stations on the coast between Sitka, Alaska,
and San Francisco, Cal. Hydrographic recon-
naissance of the waters of Sonthern Alagka.
(See also Sections X and XL)

Tidal obscrvations continned with self-register-
ing tide-gauge at Saint Paul, Kadiak Jsland,
Alaska.

Determination of the longitude of Naghville,
Tenn., by telegraphic exchanges of signals
with Cinoinnati, Ohio. (See also Seoctions III,
X1V, and XV.)

i
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Sections.

Sgctiox XIV,

Ohio, Indiana, Illinois,
Michigan, aud Wiscon-
sin.

Secrron XV,

Misgouri, Kansas, ITowa,
Nebraska, Minnesota,

Dakota.

Secriox XVI.
Nevada, Utah, Colorado,

SzecTion XIII—Continued.

‘Parties.

Operations.

Persons conducting operations.

: No.

No.

No.

Arizona, and New Mex-

ico.

SkcTIoN XVIL

Idabo, Wyoming, and Mon-

tana Territories.

No.

2 ‘Triangualation

3~ Triangulation ..

4 Magneticobserva.
tions.

1 Telegraphiclongi-
tudes.

2 Geodetic..........

3 - Geodetic

4 Reconnaissance. ..

5 - Geodesic leveling.

6 Triangnlation
7 Geodetic..........

& Magneticohserva-
tions.

. 1 Telegraphiclongi-

tudes.

)

2

Reconnaissance. ..
1 ' Triangulation ....

o

Triangulation ....

1 ' Magnetic observa-
tions.

[

i Verification of
. boundary.

| Special . ..........

i
i

!

i i

1

| Carl Schenk, acting assistant . ... * Continuation of the triangnlation of the State of

i . Kentucky.

! Prof. A. H. Buchanan, acting as- - Determination of stations in continuation of the

i sistant, triangulation of the State of Tennessee.

I B. Baylor, subassistant ........ Values of the three magnetic elements deter-
mined at stations in Kentucky and Tennesses.
Observations of latitude, longitude, and azi-
muth for magnetic purposes. (See also Sec.

i tions III and VIII.)

! Determination of differences of longitude by
telegraphic exchanges of signals between
Cineinnati and Washington, Cincinnati and
Nashville, Cincinnati and Saint Louis, and
Observations for
(Ses

i George W. Dean, assistant; Ed-

! win Smith, assistant; C. H. Sin-

; clair, subassistant; F. H. Par-

| sonsand Carlisle Terry, jr., aidas. !

i Vincennes and Saint Louis.
‘ latitude at Cincinnati and at Vincennes.
! also Sections ITL, XIII, and XV.}
Continuation of the triangulation of the State of
Ohio.

Determination of points in the triangulation of
the State of Indiana.

Continuation of the reconnaissance for the ex-
tension of the primary triangulation eastwurd
from the eastern boundary of Illinois. (See
also Section IX.)

Line of geodesic levels carried from Vincennes,
Ind., toward Mitchell, Ind. (See also Sections
I and II1.)

‘: George A. Fairfield, assistant; J. ! Continuation of the primary triangulation in Illi-

B. Weir, anbassistant. nois.
Prof. J. E. Davies. acting assistant Reconnaissance continued, and stations occupied
in the triangulation of the State of Wisconsin.

. Determination of the values, absolute and rela-

tive, of the magnetic elements at the self-reg-
istering record station in Madison, Wis.

 Prof. R, 8. Devol, acting assistant -

Prof. J. L. Campbel], acting assist-
ant.
¥. W. Perkina, assistant

| Andrew Braid, assistant..........

Werner Suess, G. W. Suess

George W. Dean, assistant; Ed- ' Longitnde of Saint Louils, determined by ex.

" win Smith. agaistant; C. H. Sin. = changs of telegraphic signals with Cincinnati.

clair, subassistant; F. H. Par. | Longitude signals exchanged between Saint

sonsand Carlisle Terry, jr., aida. ‘ Louis and Nashville, Tenn., and bet ween Saint

| Louis and Vincennes, Ind. (See also Sections
" XIL XIIT, and XIV.)

IR for the exty of the primary

- F. D. Granger, istant ; Isaac
Winston, aid ; C. H. Zoll. triangulation in Missouri to the weatward.

Occupation of for the extension of the
primary triangulation in Nevada to the east-
ward,

Continuation to the eastward of the primary tri-
angulation in Colorado.

William Eimbeck, assistant; R.
A. Marr, aid.

0. H. Tittmann, asgistant; J. E.
McGrath and G. F. Bird, aids.

Determination of the magnetic elsments at ata.
tions in Idaho and Washington Territories;

1 James 8, Lawsoun, assistant

also in Oregon. (See also Sections X and XT.)
" B. A. Colonns, assistant; T. P. | Verification of the northern boundary of Wyo-
Borden, aid. | ming Territory. (See also Section X.)
|

Invesfigations relative to tidal action and the
tidal theory, and other mathematical and phys-
ical rescarches prosecuted in England and

Dr. Thomas Craig

. Europe.
! Lieut. Samuel W. Very, T.8.N., | Determination of the magmetic declination, dip
sesistant. ! and intensity at stations on the northesat

coast of Awmerica,
Tidal record from the self-registering gange
eatablished at Honolulu, Sendwich Island




ArPENDIX NoO. 2.

Statistics of field and office work of the United States Coast and Geodetic Survey for the eighteen months

ending June 30, 1882,

' Total to De D;fmfher Total to
. cember 31, to June June 30,
‘ : 30, 1882, }
RECONNAISSANCE. ! i
Ares in square statute tiiles . ...... ... L L ey 275, 390 2,860 | 278, 250
Partios, DI DET Of . . ... oo i e et et aaeaeann e eamae ettt e eaas |
!
Primary, namberof........ ... ... . ; 18 1 ! 14
Subsidiary, momberof -..... ... e e : 121 3, 124
Primary, length of, in statute miles...... . . - 920
Subsidiary, length of, in statate miles i 271 30 401
Avreain squarestatatemiles . ... ... ... e ; 163,883 21,314 178, 107
Stations occupied for horizontal measures, number of . 9,954 | 374 10, 328
Geographical positions determined, number of........ RN 18, 689 881 19, 570
Stations occupied for vertical measures, number of .. ' 600 39 ! 638
Elevations determined trigonometrically, numberof... ... [P 1,587 93 ; 1, 680
Elevations determined by spirit leveling, number of bench- marks ..................................... 1,515 251 | 1,768
Lines of spirit-leveling, length of, in'statatemiles . ......... ... ..o ol il L i 1,836 ' 338 E 2, 162
Triangulation and leveling parties, numberof.“.;.....‘..........ﬂ ............................ R IR T 37 ‘ [
ASTRONOMICAL WOEK. : :
Azimuth Stations, DEMBET OF. ... ... .. «oon o ieen ottt eetei e el 168 7! 1
Latitude stations, number of. ... oo i i i e e e : b it ‘ 6! 20
Longitude stations (new), telegraphioc, number of ........... ..., | 102 8 105
Longitude stations, chronometric or Iunar, Dumber of ... ... ... .ooiviiiiinieiii e 1o . 0 110
Astronomical Parties, NAMBEr OF . ... ... ... .ottt et Heeeraaaenns : B |eaererpunnss
MAGKETIC WORK. ;
Stations occupied, DUMDET OF BBW. .. .. ... ...\ iii ittt ittt a e eaaendd 115 a51
Permanent magnetio stations, number of ............ .o 1 jeennennnnan
Magnetic PaTties, MAMBEr 0f . ... ... o i i i i e aeiaeaeeeaveanaaeans ] B fememeeoaan
TOPOGRAPHY. ‘
Area surveyed in square statute miles . ... .. ... ...l ii e i 1 456 28, 255
Length of general coast, instatutemiles......................... W a et aee ememeseaean e weseas 178 6, 868
Length of shore line, in atatute miles, including rivers, creeks, and pords ............ ... . ... | 2, 252 80, 878
Length of roads, kn statnte mBles. ... cooei s iiie i iiei e e iae e aaeae e eaaaaanienen | 521 41, 108
Topographical parties, number of.......vcveuneene- TR N e e aas 28 eeeee...
BYDROGERAPHY.
Parties, DOTabBE Of ...« oottt ettt araea e e e e cenraeae et ranaaeatr mamoee i iaael) eeemreneian .. b 3
Number of miles (geographical) ran while sounding .......... e el 396,033 | 9,730 345,763
Area sounded, in square geographical miles.....u. oo ittt ciiii e 82,408 | 4,982 87, 800
Miles run, additional to outside or desp-ses sounding .................ieiiiiiiiiiiiiiiineaieaiaann 71,180 1,929 73,188
Number of soundiugs ....... S [N 15,422,214 390,42¢ ;| 15 812 888
Deep-sea sonndingy ...... [T U JUT 837 lerennrrvoes
Dasp-mtomperatureobnrnﬁom.... ............................................................. [ P 1,208 foooienoannn.
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HyDRrOGRAPAY—Continued.
Tidal stations, permanent, number of............ P
Tidal stations, temporary, number of.... ... oo it e i e

Tidal parties, Dumber of . ... .. i i ieiieeiece e [
Current stations, nnmber of - :

Qurrent parties, BUMbBEr 0f ... ...l e .
Specimens of bottom, number of

Triangulation, originals, numberof volumes....... ... ... .o e ) 3,249 489 3,788
Astronomical observations, originals, number of volames..... ... ... 1,48’/?’ 102 ' 1, 589
Magnetic observations, originals, number of VOIBIMES .. ..cooo i viiiii i i 485 | 40 528
Daplicates of above, nauwmber of volumes . ... e N 3,850 : 529 8,879
Computations, Mumber of YOIMIDEE. .. .. coo i oottt i ettt it et e e ; 8,156 264 3,420
Hydrographic soundings and angles, originals, number of volumes...... e e 8,114 | 236 8,450
Hydrographic ssundings and angles, duplicates, number of volumes..........oovviviiiiiiiinnenonns : 1,200 209 1, 508
Tidal and curreut observations, originals, number of volumeA . ... . oovoiiiii it e 3,813 64 37
Tidal aud current observations, duplicates, number of vOluIes. .. .. ... ..ot iiiiiirneiianinan 2,135 51 2,186
Sheets from self-registering tide-ganges, numberof ...... ... .. ... ... ‘ 2,763 90 2, 852
Tidal reductions, number of volumes - 1,762 68 1,850
| ;
Topographical maps, origInals .. ...... . .. i i eaen ! 1,807 | 18 | 1,62
Hydrographic charts, OFgINals .- ..oe.. .. oot oeeaenit et e 1,622, ey 1,871
Reduotions from original 8heets ...... ... . .. i e i 803 . 20 ° 913
Total number of manuseript maps and charts iy 2,654 20 ; 2,674
Number of sketches made in field and office. ....... ... ... .. . . ! 8,110 j 54 8, 164
ENGRAVIKG AXD PRINTING, ‘

Engraved plates of finished charts, namber of ...... ... it i 240 17 2WT
Engraved plates of preliminary charts, sketches, and diagrams, for the Coasi and Geodetic Survey .

Reports, RUMDOr Of .. ... e e e e 809 23 832
Electrotype plates made ... ... .. e 1, 520 104 1,624
Fintahed eharts published ..._.........coocooiiimimanan e ; 320 | 4 | L7
Preliminary charts and hydrographic sketches published . .................. .. ... .. ... .ol N
Engraved plates of Coast Pilot charta. ...... ............. e 58 | 3 61
Engraved plates of Coast Pilot views ................................. ™l 7 J 7 38
Printed sheets of maps and charta distributed ... .. ... L 459, 059 : 42,134 | 501, 168
Printed sheets of maps and charts deposited with saleagents....... ........ .. ... ... 173, 827 | 21,628 165, 650
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ArpExDIX No. 3.

Information furnished from the Coast and Geodetic Survey Office in reply to special ocalls during the
year ending June 30, 1882,

Data farnished.

July 2 ; Lieut. B. D. Greene, United States Engineers, Charleston,
8. C., for General Q. A. Gillmore,

Loan of self-registering tide-gauge No. 33, with large cylinders and
reading box, scale 1-10: also a copy of printed directions for using.

5 | Mr. Manton Marble, New York ............ ... ..... ... | Topographical survey of the east side of Hudson River, between
! Yonkers and Hastings: also autographic map vieinity of New-
i port, R.L

5 | E. A. Grant, Secretary Polytechnic Society of Kentucky..| Latitude and longitude of astronomical stations, Lounisville, Kyv.

7 | Charles Fish, Peabody Academy of Seience, Salem, Mass.| Tho relasion between the time of the tides at Portland and Augusta,
I Me.

Information relating to a tidal bench-mark at the mouth of the Mer-
i rimac.

8 | Mr. F.W.Dean, Cambridge, Mass . ......cocevovmreeanonn Shore-line survey of Campobello Island, near Kastport, Me.

8 | Lieut. Col. Charles E. Binnt, Corpa Engineers, and Light. . Hydrographic surveyr of the *‘upper middle” Boston upper harbor
honse Engineer. ©q1se1).

9 | 8. F.von Frostner, civil engineer, O8wWego ..............c. - Pamphlets on secalar change of magnetic declination and magnetic
chart for 1875.

i1 | Lieut. Col. W. P. Craighill, United States Engineers, | Distances between light-houses and geographical positions head of
Baltimore. Chesapeake Bay, and on Elk Rtiver.

12 } W, R. Gregory, Warrenton, Va..................... Position and elevation of Ragged Rock, Blue Ridge, Va.

12 | Lientenant-Colonel Craighill, Bultimore, Md " Information relating to tidal bench-marks on the Upper Chesapeake.
16 | H. Gannett, Geographer and Speoial Aieut Tenth Censnsf: Geographical positions in Texas, Louisiana, Alabama, and Florida.
18 | Mr. P. O'Neil, San Francisco, Cal......................... ' Hydrographic approaches to Santa Inez River, Cal., north of Point
Argausllo, 1880.

20 | T. Kilbaugh, surveyor, Mount Carmel, Baltimore County, | Magnebic pamphlet, with chart.

Md

26 | A. L. Schellinger, architect, Ogdensburg, N. Y ............ Magnetic declination at Ogdensburg in 1838 and 1881, with annual
. change.

' Descriptions of bench-marks in Jersey City.

8 | Genersl George Thom, United States Engineers ..........

268 | W.H. Atwood, engineer, Jersey City, N.J

27 | 0. W, Gray & Son, Philadelphia. ......... . ............. | Unfinished proof of general coast chart No. XII, Cape San Blas to
Tampa Bay, Fla.
80 | Dr.J Magee, Albany, N.Y....... .......... _..........! Elevation of Perry's Peak, Mass.
Aug. 2! L.D.Haymond, Bedford County, Va.... .. .............. - Elevation of the Peaks of Otter.
4 | Mr. J. P. Bogart, engineer Shell-Fsh Commission, State of . Topographical and hydrographic work of the Connectiont shore, Seo-
i Connecticut. tion No. 2, from Cedar Point to New Haven Entrance combized,
from the surveys made between 1835 and 1838, scale, 1-10,000.
4. do ... eiiieiciiiiees eeiiiiiees ot Loli.u. ......: Bame, Section No. 3, from New Haven Entrance to Connectiout River.
8 ! 4. P. Bogart, New Haven, Conn Geographigal positions and descriptions of stations on Long Island
| Sound, vicinity of Falkner's Island.
] : Mr. J. P. Bogart, engineer 8hell-Fish Conimission, State of Topographical and hydrographic combined tracing from the early
; Connecticut. _ surveys of the C tiont shore, Section No. 4, from Connectiout
' River to Fisher's Island Sound.
1., do....... ettt eea e e rn e et aeean " Copies of descriptions of stations along the Connecticnt shore.
1n '\ My, Justus Roe, Patchogue, Long Island, N.Y ........... - Copies of topographical and hydrographic sarvey of Port Jefferson,

: Long Island, N. Y., 187¢.
12 General C. B. Comstook, U, 8. A., Mississippi River Com- List of geographical positions between ®meger and Lake Providenoce,
" mission. La.
(79)
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Date. Name. Data furnished.
1881.
Aug. 13 | L. B, Buisse, merchant, New York City...................| Information about the tides on the north shore of Great South Bay,
: Long Island.
13 J James K. White, for National Amateur Regatta .......... Prediction of tides at Long Bridge, Washington, from 7th to 15th
! September, 1881.
19 | Mr. J. P. Bogart, engineer Shell-Fish Commission, State of | Surveys of the C ticut shore, Section No. 1, from Byraw River

Connecticnt. i to Cedar Point.

20 | J. F. LeBaron, United States assistant engineer, Titus- | @d&l data for nse iff surveying for a canal to connect Indian River and

i ville, Fla. Mosquito Lagoon.

22 ' D. Koppman, engineer Harbor and Land Comimuission ‘ Bench-mark and tides in Vineyard Haven Harbor.

Office, Boston, Mass.

22 | Mr. D. Koppman, engineer Board of Harbor and Land ' Copy of the hydrographic survey of 1871 of Vineyard Haven, Mass.,

Commission Office, Boston. . with projection covering the same, scale, 1-10,000.

24 Mississippi River Commission ............ ... ... ! Sectiens of Mississippi River in one sheet, from Donaldsonville to

¢ Dichary’s Plantation, scale, 1-5,000.

24 | George H. Cook, State Geological Survey, New Bruns- Bench-mark and tides at Sandy Hook.

wick, N.J. x

24 | Prof. A. Hall, Washington, D.C. ._... ... ... ........ Geographwal position of Monticello, Va.
26 | C. Warren, Acting Commissioner Burean of Education, ! Geographical position of Padacah, Ky.

‘Washington, D. C.

29 | H. Gannett. Census Office, Washington, D. C............. ; Geographicml positions of fifteen stations, determined by the Coast
" and Geodetic Survey in principal cities of the United States.
29 | Vaux & Radford, civil engineers, New York City ........ . Bench-mark at Sandy Hook, and tides near Seabright,
29 | Samuel McElroy, chief engineer Continental Railroad : Compiled chart Jorsey Flats and Newsark Bay, with adjacent topog-
i Company, New York. . raphby, scale, 1-10,000.
{ A. P. Butler, Commissioner of Agriculture of South Twe sets of war maps of 1865 of South Carolina, with adjoining States.
i Carolina.
| Mr.T. B. Ferguson, Assistant Commissi United Btates ' Unfinished proof of coast chart No. 8, scale 1-80,000, Blue Hill and
i Fiah and Fisheries Commission. . Frenchman's Bays, Me.
30 | B. Brett, Geneva, Ohio .................... oo Copy of paper on the secular change of the magnetic declination, and
f - Toap.
6 A. W, Phillips, Cheshire,Conn .................... . ¢ Information relating to the tides at New London and New Haven.
o 8 J ¥. Le Baron, United States assistant engineer, Jackson- | Bench-marks on Indian River, Fla.
i ville, Fla. :
8 ! General C.B. Comstock, United States Missisaippi Com- - Geographical pesitions on the Mississippi River between Lake Provi-
! missioner. dence, La., and Greenville, Miss.
] ‘ Hon. A. C. Green, Frostburg, Md ................. ... .. Magnetic declination of Frostburg and magnetic chart of the United
: States.
9 ! Mr. J. B. Bogart, engineer Shell-Fish Commission, Stateof | Topographic and hydrographic combined tracing of the Connecticat
Connecticut. " shore from Fisher's Island Sound to Pawcatuck River, being Section
5, scale 1~10,000, from the earlier surveys.
L Mr. Samuel Hill, Baltimore, Md. ...........__._........... . Topographical survey north sideChester River, vicinity of Shippen
Creek, Md.

10 Mr Albert Masgon, chairman Massachusetts Land and ! : Hydrographic survey of head of anmrd's Bay, Maus., 1845,

Harbor Commission.

12 | G.8. Kemper, surveyor, Harrisonburg, Va ... ._..._..__. Difference of the magnetic declination in 1746 and 1881 in Rockingham
County, Va.

13 | E. A. Gieseler, engineer, Mauricetown, N.J ..._......... . | Geographical positions Manrice River, N, J.

16 | Prof. A. W. Phillips, Yale College, New Haven, Conn..... i Mode of predicting the tides for New Haven from the Coast Survey

! tables, and connected matters,

17 ; General B. M. Harrod, State Engineer of Louisiana, New | Supplies of record paper forms and leads for use on the tide-gauge No.

! Orleans. ’ 43; a copy of pamphlet on direotions for observing tides.
19 | G. H. Brown, chief engineer, Eufaula, Ala................. 1 Magnetic declination at Eufaula in September, 1881.
28 Prof. ¥. E. Nipher, Baint Louis, Mo..... ............. ... 1 Magnetio declination, dip, and intensity ot stations in Missouri, and
! of some stations in adjoining States.
1 : Hon. John 8. Barbour .. ..........o.o.o. .. - -1 Information in relation to geographical positions and heights in West
j Virginia.
3 | W. M. Laffan, managing divector Long Branch Improve. ‘ Hydrographic survey of 1880, of the eastern part of Hempstesd Bay,
i ment Company. . Long Island, N. Y.
[ i ; Lient. 8. 8. Leach, U. 8. A., secretary Misaissippi River | Description of stations on Miasiasippi River, from * Base, to Hays, to
| Comimission. i Grane's, to Caroling.”
16 | ; J.B. Bogart, NewHaven, Conn.............._.__..__.._ Geographical positions on Long Island Sound, near mouth of Conneo-

tiout River.

'
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Date. | Name.
[ — -
188,
Qot. 13 | Mr. J. P. Bogart, engineer Shell-Fish Commission, State
- of Connecticut.
14 | M. P. Piorce, Wenonah, N.J . .c...voniniaininencaraananns
17 | Lient. B. H. Gilman, U. 8. A . ..ot enn..
18 IP. Bogart, New Haven, Conn.coeue.riioiiiviiiiiinaas
18 , J. L. Randolph, chief engineer Baltimore and Ohio Rail-
i road Com pany, Baltimore.
20 : Mr,D. E. Maxwell, general superintendent ¥lorida Tran-
. sit Railroad.
21 | Mr. Henry M. Drane, special aasistant to general mun-
i agerSavannal, Florida and Western Railway Company.
24 | C. C. Perkins, city surveyor's oftice, Boston, Mass. .... ..
25 , Mr. Augustus Kurth, department of assessments, Brook-
| XN Y.
28 | Mr. C. H. Kelly, Carrabells, Liberty City, Fla..............
I
Nov. 1. J. Mechan, topographical engineer Department Public
‘Works, Yonkers, N. Y.
3 | A. A.Schenck, Schenectady, N. ¥ .. ..ooueriiaeenn. ...
3 | Mr. Isaac Newton, chief engineer Croton Aqueduct ......
8i...... O e e e e
8 | Mr. Gustaf Petterson, Galveston, Tex ....................
10 | General G. K. Warren, United States Corps of Engineers.
11 | Mr. Nath 1 H. Bishop, president American Canoe Asso-
ciation.
... B0 < e e
b S I S QO e
i
14 | Mr. William N. Dykman, No, 189 Montague street, Brook-
iyn, N. Y.
18 | Lieut. Col. George H. Mendell, United States Corps of En-
gineers.
18 | Commander George Dewey, U. 8. N., office Light-House
Board,
18 | Prof. W. M. Fonfaine, University of Virginia............_.
19 | Mr. Isaac Newton, chief engineer Croton Aqueduct ......!
19 | Lieutenant-Colonel Craighill, Baltimore, Md .......... ..
21 | Mr. William N. Dykman, No. 80 Mentague street, Brook- |
Iyn, N. Y,
25 | K. A. Bonet, chief engineer Utica and Black River Rail-
road, Clayton, Jefferson County, N. Y.
26 | Mr. Otis Ashmore, principal of Harlem High School, Ga.,
at request of General W, B, Hazen, Chief Bignal Officer.
30 | Mr. Burgwyn, engineer on James River improvement . ...
30 | C.P. K. Burgwyn, assistant enginesrJames Riverimprove-
ment, Richmond, ¥a.
Dec. 1 General William B. Hazen, Chief Signal Officer ......
5 | Col. L. P. Miller, Georgetown, 8. C.
7 | Mr. Oscar Iasigi, Ottoman consul-general
81 Mr. Ernest A. Des Marets, stock broker, 62 Brosdway,

New York.

Data farunished.

: Goographical positions, and tracing locality ef spires in Westbrook and
i Saybrook, Conu.

} Description of positions, and elevation of Pinehill, N. J.

! Length of base-line at Fort Myer, Va.

| Hill, 2.
| Magnetic declination at Baltimore, Philadelphia, and Washington.

. Unfinished proof of coast charts Nos. 3, 75, and 77, with latest sound-
ings added by Land.

i Unfinished proofs of coast charts Nos. 3, 82, and 83, scale 1-80,000, from

% Apalachee Bay to Cape San Blas, Fla., brought up by hand.

. Description of station, Blue Hill, Masa.

.; Combined tracing of topographieal surveyrs of 1838 of Shinnicock Bay,
Long Island, N. Y.

Unfinished coast chart No. 82, scale 1-80,000, Apalachee Bay to Saint
George’s Island.

| Geographieal positions, distances, and azimuths of trisngulation east
side of Hudson River, between Carmansville and Sing Sing.

. Magnetic declination at Schenectady in 1859,

! Topographical survey east side Hudson River, One hundred and fifty-
second street to Yonkers, and list of geographical positions between
New York City and Croton.

| Same, Yonkers to Tarrytown, N. Y.

| Unfinished coast chart No. 92, Chandeleur and Breton Sounds, La.,

! scale 1-80,000.

| Sketch showing positions and bearings of Fish Rock, Narragansett

i Bay, R.1.

' Coast chart No. 58, Saint Mary’s River, entrance, southward to latitude

30° N, with additions by hand. .

{ Coast chart No. 60, Halifax River to Mosquito Lagoon, with additiona

' by band.

. Coast chart No. 61, Moaquito Lagoon to southern end Merrett's Island,
with additions by hand.

i Charts of New York Bay and Harbor, scale 1-80,000, issued in 1845,
with changes in shoreline from the surveys made 1855-'58,1860,
1878-"79, and 1880 added by hand.

! Hydrographic survey of Suisun Bay, Cal., made in 1878.

| Position of Coney Island tower, and trigonometrical points vicinity of
Couney Island, N. Y. .

| Table of heights of stations in the Blue Ridge, Va.

Topographical survey east side of Hadson River, from Tarrytown to
Croton River, scale 1-16,000.

A copy of tide-tables for the Atlantic coast of the United States.

Charts of New York Bay and Harber, scale 1-80,000, issued in 1845,
with changes in shore-line, from the sarveys made in 1855-'56, 1860,
1878-'79, with that of 1880 added by hand.

Information on bibliography of terrestrial maguetism, and the secular
change of the declination.

Tide-table for Savannah, Ga.

- Tidal data for Shirley Wharf Station ou Jumes River,Va.

i Descriptions of stations, triangle side computations, and geographical
" positions, James River, from Jamestown to City Point, Iatest survey.
i Profile of bottom from north end of Block Island to Rocky Point, L. 1.
| Difference in time of high water between the points where Mosquito
' Creek opens into Winyah Bay and into North Santee River.

................ .” Unfinished proof cosst chart No. 3,scale 1-80,000, Mount Desert

fsland, bronght up by hand.
; Hydrographic survey Cape Canaveral, Fla., from survey of 1878, with

i additions of 1881.
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Date. Name.

1881, |
16 ! Mr. Otis Ashmore, principal of Harlem High School, Ga.
16 | Mr. William B. Brend, Special Agent Census Office, New
Haven, Conn.
7 | Long Island Historical Society
18 = George H. Cook, State Geological Survey, New Bruns-
wick, N. J.
Mr. Marshall Parks, Norfolk, Va

20

22 | Thomas Turtle, United States Corps of Engineers; office,
Baltimore, Md.
G. W._Campbell, surveyor, Shuqualak, Miss

Lieut. Col. G. K. Warren, Corps of Engineers

27 | Lieut. Col. G. K. Warren, Corps of Engineers ............

1882,
Jan,

e

J. 8. Hittell, San Francisco

>

Richard Lamb, civil engineer, Brown University, Provi-
dence, R. 1.

Maj. T. B. Ferguson, assistant, United States Fish Com-

i misgion.

6 | Rov. Sheldon Jackson
10 | Mr. Otis Ashmore, principal of Harlem High School, Ga. .
12 | O. D. Barrett, Washington, D.C
14/E7V, d'Imillier, civil engineer, Philadelphia, Pa
14 | Prof. Alexander A gassiz, Cambridge, Mass

|
|

-

14 Commander J. R. Bartlett, U.S. N
|
14 | Hydrographic Office ............

1

i

17 | Capt.C. A, Abbey, United States Revenue Service

'

18 | Lieut. Col. W. P. Craighill, Corps of Engineers

P

18 { B. 8. Floyd,president Lick trustees, San Francisco, Cal. ..
1 J. T.Gardper, director New York State Survey, Albany..

31 ' Lieut, Col. Charles E. Blunt, Corps of Engineers ......,.,.

2 ° Mr. William Thompson, president of the Inland and Sea.
i board Coasting Company.

7 | Maj. G L. Gilleapie, United States Engineers..... .

Feb.

-3

*®

! Prof. Spencer ¥. Baird, Secretary of the Smithsonian Inati-
tution.
Lieut. Commander H. H. Gorringe, U.S. N

]

Theodore Rogers, eaq., New York.

| R. E. Hancock, New Berne, N.C ...

18 | James P. Bogart, engineer Connecticut Shell-Fish Com- |
mission.

Ldeut. Col. William P. Craighill, Corps of Engineers

20

i

2% [ Mr. A B. Hill, assistant city engineer, New Haven, Conn. |

|

l
i
[

Data furnished.

Copy of tide-tables for the Atlantic coast for 1882; copy of predictiona
for Savannah for 1883,
Difference of level between extreme high and low water at Now Orleans.

Length and area of Long Island, N. Y.

Matter relating to bench-mark and tides at railroad depot, Sandy
Hook, N. J.

Hydrographic servey of Club-foot Canal, connectmg Neuse River with
Beaunfort Harbor, N. C.

Bench-marks on Cape Fear River at and below Wilmington, to copnect
with tide-work above Wilmington for river improvements.

Magnetic declination.

Hydrographio survey of Edgartown Harbor, Mass., of 1846,

Approximate heights Coast and Sierra Nevada Ranges, California and
Nevada Mountains.
Tide-table for Norfolk, Va., for use in the mayor’s office at Norfolk.

Topographical survey of the western ahore of Chesapeake Bay from
Point Lookout to Point No Point, including Saint Jerome's Creek.

Copy of shore-line and river courses from Alaska chart.

Information relating to the tide-tables for the Atlantic coast.

Geographical positions vicinity of Elliot’s Knob, Va.

Geographical position of * Blacksport’ and directiona from if.

Two copies of sailing charts A and B, showing 460 deep-sea'soundinga
and bottoms, 300 current observations, 17 profiles of sounding lines,
with temperature and velocity of currents.

Do.

.| Copy of sailing chart G, showing current and wind observations, taken

by Commander C. D. Sigsbee, U. 8. N., assistant Coast snd Geodetic
Survey.

Unfinished chart of the coast of Maine, scale 1-40,000; of Blae Hill,
with Union River Bay, and Frenchman's Bay, and approaches o
Blue Hill Bay, and Eggemogin Reach, brought np by hand.

Topography of James River in three sheets: 1. From Richmond to
Kingsland Creek, 1878-'79; 2. Kingsland Creek to Jones’ Neck, 1877;
3. Jones’ Neck to City Point, 1877.

Geographical position of Mount Hamilton, Cal.

Height of Mount Rafinesque and Helderberg Stations above the level
of the ocean.

Hydrographic survey of Hypocrite Reef, off Damariscotta River, Me.

Tides at Cape Henlopen.

Bench.marks on Lake Champlain.

| Geographical positions in the vicinity of Biirlington,Vt., Plattsburg,
N. Y., Port Henry, N. Y., Swanton, Vt., and Ticonderoga, N. Y.

Position of intersection of boundary of Missirsippi and Louisians on
the eaat bank of the Mississippi River, and geographical position of
Vicksburg.

Tidal data relating to Woed's Holl, Mass., for nse of United States
Fish Commission.

Shore-line survey of the Columbis River, from near Kalams to mouth
of Willamette, saxrveys of 1879-'80,

.| Goast charts Nos. 42and 43, eastern and middle parts of Pamplico Sound,

X. C., scale 1-80,000, breught up by hand.
Do.

Four projections, scale 120,000, coast of C
rednced thereon.

: Topographical survey of the James River in two sheets, viz; 1. From
City Point to Sloop Point, survey of 1873-'75; 2. From Sloop Point
to Hog Point, survey of 1873-'75.

Topographical survey of Connesticnt cosst, vicinity of Oyster River
Point, 1537-1872.

Hne

t, with sb
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Date. Name. Data fornished.
1882.
Feb, 25 | Mr.George A. Stockwell, Journal office, Providence, R. I..| Predictions of the tides for the year 1883 for Newport, R. 1., to use in
- : an almanac.
28 : 4. T. R. R. Carroll, Guilford, Howard County, Md.......... Magnetic declination in Howard County, and copy of seoular change
paper.
Mar. 10 ; G. E. Ladshaw, Pacolett Depot, Spartanburg, S.C......... Magnetic data for the State of South Carolina.
13 | Charies L. Coxe & Co., New York .......... ...l On the lowest tides at New York in February, 1882,
13 | Merritt Trimble, New York .__.....o..o..ciiaiai i Topographical survey of the head of Somes' Sound, Mount Desert
Island, Me.
15 | William H. Power & Co.,New York ...... ............... Unfinished proof of coast chart No. 82, scale 1-80,000, Saint George's
Sound and Apalachee Bay, Fla.
16 i Mr. E. B, Freeman, Norfolk, Va.............oo i, Hydrographic survey southern branch Elizabeth River, Va., from
navy-yard to Dismal Swamp Canal, 1872-'73,
16 | James P. Perkins, county surveyor, Myers, Fla........... Magnetic declination in Monroe County, Fla.
22 | Mr. O. H. Tripp, civil engineer, Blue Hiil, Me.............. Unfinished coast chart No. 3, scale 1-80,000, Frenchman's and Blue
Hill Bays, Me.
28 | W, C. Van Bibber, Baltimore, Md.......................... Table giving number of miles of tide-water by counties, Atlantic Ocean
coast, Chesapeake Bay and its rivers on both sides, and east bank of
Potomac River and its branches, with the boundaries of the State of
Maryland.
24 | Lieut. Col. F. Perrier, Etat Major-General Service Geogra- | Topographical survey of Saint Augustine, Fla., and vieinity, to be used
phique, France. in connection with Transit of Venus.
24| Secretary of War .......coovriuiieriraarrnraaiiaiaaaaas Uniinished proof entrance to San Francisco Bay, Cal., showing in red
the changes about Oakland to Janaary, 1882,
24 | Lieut. Col. W, P. Craighill, Corps of Engineers............ Hydrographic survey of James River, from Day’s Point to Mulberry
Point, madein1871-'72 (1-20,000).
24 | E. A, Gieseler, assistant engineer, United States Engineer i Cotidal lines on Atlantic coast of the United States, and corrected
Office, 1125 Girard street, Philadelphia, Pa. E establishments for Atlantic ports.
25 | Lieut. Col. W. P, Craighill, Corps of Engineers............ i Hydrographic survey of James River, from Day’s Point to Mulberry
| Point, made in 1854-'55 (1-20,000).
25 | 8. P. Thomp & Co., Baltimore, Md., at request of Gen- | Twenty-five copies of chart Delaware and Chesapeake Bays No. 376,
eral Gorman. with proposed routes of Sassafras and Choptank Canal shown in
colors.
%0 | Mr. Theo. Buhler, Corpus Christi, Tex.._... ... ... Unfinished proof of coast chart No. 109, scale 1-80,000, Aransas Pass,
Aransas and Copano Bays, Tex., brought up by hand.
April 1| Rev.SheldonJackson .._.........  ccceiiiiiiieeai... | Hydrographic survey of Harakan Straits, American Bay, Alaska.
3 | Mr. R. W. Templeman, Baltimore, Md............... - Hydrographic survey Curtis Creek, Patapsco River, Md.
4} 0. W.Gray & Son, Philadelphia, Pa ...~ .. ... ... Geographical positions in Dakota Territory.
4 | Prof, George H. Cook, State Geologist, New Jersey ....... A copy of about forty.five tidal bench-marks on or near the shores of
New Jersey.
5 | Mr. C. Stoughton, Washington, D.C.......... ............ | Range of tides at Sandy Hook, for use before the Committes on Com-
| merce of the House of Rapresentatives.
B | Mr. R. A. Bigelow, of Yale Boating Club. Predicted times of high waters at New London, Conn., for one week
in June, 1883, and one in 1884.
10 | Q. A. Gillmors, Lieutenant Colonel of Engineers, Brevet | Relating to the elevation of the upper portion of Saint John's River,
Major General, U. 8. A. ! Fla., above the Atlantic.
10 | J. B. Holbrook, Lebanon, Warren County, Ohio..... ... § Information of annual change of the magnetic declination.
10 | Charles Holmes, East Saginaw, Mich _........._......._.. } Geographical position and magnetic declination at Saginaw.
" 19 . 'W.D. Dawson, Balifax, Nova Scotis ....ocoooeeeiinn .on. | Magnetic declination at four stations in Nova Scotia.
11 | Col. Wiltiam W. Blackford, Lynchborg, Va ............. Topographical survey vicinity of Norfolk, Va., 1874, scale 1-10,000.”
12 | Lisut. Col. William P, Cmighiil, Corps of Engineers...... ‘ Topographical survey of the James River, from Hog Point to Newport
: | News Point.
18 | James C. Post, Captain Engineers, U.S. A ............... ! Tidal bench-marks st the mouth of Saint Johu's River, Fla., and eu-
| trance to Cumberland Sound.
it | R.'W. Templeman & Co., 57 Lexington street, Baltimore, i Topographical survey of the shores of Patapsco River, from Brook-
Md. ‘ . lyn to Cartis Creek, and Fuarnace Creek, Md.
17 | Capt. J. H. Merryman, United States Revenue Mavine.. ... ] Geographical position of Station West 2, near Long Branoh, N. J.
20 | 4. R. Prootor, Kentucky Geological Survey, Frankfort, Ky. Geographical positions determined by the Coast and Geodetic Survey
| in Kentucky.
22 | Hon. William Lamb, mayor of Norfolk, Va | Topographical survey of 1882 of Lambert Point, Elizabeth River, Va.
22 |'Col. Willlam W. Blackford, Lynchburg, Va | Topographical survey of 1882, country between Fort Norfolk and
] ) Tanner's Creek, Elizabeth River, Va.
27 | C.C. Hamuman, attorney st law, Perth Amboy, N.J........| Information bearing on msgnetic declination.
27 | Frans Mackel, civil engineer, Maach Chunk, Pa...........i I ton abount tio declinati
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Name. Data furnished.

Magnetic dip at Philadelphia, April, 1882,
| A copy of the tidal predictions for Boston for 1883, for use in making
a Jocal almanac for Boston.

Prof. H. C. Lewis, Philadelphia, Pa ._............
E. P. Austin, Boston, computer for almanacs.......

" Mr. Temple, Prince George’s County, Md ... .............. ! Present bearings of somc old magnetic bonndary lines.
T. C. Brown, county surveyor, Elyria, Ohio................ | Magnetic pamphlet and chart.
G. A. Stockwell, office Providence Journal, Providence, ‘ Latitude and longitude of Providence, and difference of time between
R. L . Washington and Boston, and Washington and Providence.
. Keith, Easton, Md . .......... ... ... ... ... A copy of the tidal predictions for Philadelphia for 1883.
| Maj. Powell, Director Geological Survey.................. \ Latitude, longitude, azimuth, and distance, Mount Shasta and Las-
; 11 sen’s Butte.
i Alfred P. Boller, civil engineer, 71 Broadway, N. Y ....._.. | Survey of the Thames River, vicinity of New London, Conr.

W. W. Phillips, superintendent of construction, Marietta | Height of station, Grassy Knob, Ga.

and North Georgia Railroad, Jasper, Ga. I
I

" A.D. Blackinton, civil engineer, Rockland, Me ............ | Geographical positions and descriptions of four stations, vicinity of
! i Reockland, Me.
G. W. Taylor, Pickens, 8. C...... .co.. ciiiiiiiiiiannn.n " List of elevations of prominent places m South Carolina determined by

the Coast and Geodetic Survey.

!
;
|

i Cob. William Ludlow, U. 8. A., in charge harbor works of | T'wenty sheets of blank ‘' forms for rednctions of tides No. 1,” sent by
Delaware River. request of Henry Mitchell.
A. Walling, jr., Keyport, N.J .. oo iiiiiiiiia . ; Topographical surveys of Keyport, N.J., from maps of 1838 and 1856,
" scale 1-10,000,
General W.G. LeDne...... ... ..o Tracing of hydrographic reconnaissance, Lower California, from San
i Diego Bay to Point Conoas.
Hon. R. L. (zibson, Honse of Representatives............. Length of the sea-coast of the United States, including that of Alaska.

G A. Hines, Brattleboro, Vt.... ... Secular change of magpetic declination in vicinity of Brattleboro, Vi.
J. Tallock, jr., Williamstown, Mass + Position and height of Greylock Station.

Inspector of fifth light-honse district ..................... Magnetic declination for seventy-six positions in Maryland, Virginia,
i and North Carolina.

. G. E. Waring, Special Agent of the Tenth Census of the | Geographical positions of cities and towns determined by the United

I United States, Newport, R. 1. States Coast and Geodetic Survey.
Mr. I. M. Forbes, Boston, Mass. . ..., .cvuviiviiieinennnnn. Topographical survey east from Santa Barbara, Cal.
Mr. G. A. Horle, New York.............coooo oo, ! Unfinished proof of coast chart No. 109, Aransas and Copano Bays,

h
i

Tex., brought up by hand.
| H. Poole, 42 West Tupper street, Buffalo, N. ¥ A copy of tide tables for the Atlantic coast for 1883.

Mississippi River Commission ................_... ... Seven maps of the Mississippi River from head of passes to Donald-
sonville, compiled upon a scale of one inch to the mile, from the orig-
; inal plane-table sheets of the United States Coast and Geodetic Sur-
[ veys; also on diagram chart of the above map, scale 1-400,000.

j Cept. J. E. Jouett, . 8. N., eommanding United States | Hydrography of Port Royal Bay and Broad River, 8. C.
steamer Wyoming.

: H. M. Stanley, Prospect Station, Giles County, Tenn...... Magnetic declination at Pulaski, Tenn., and annual changes.
i




1. Topography.

ArPEXDIX NoO. 4.

DRAWING DIVISION.

Charts completed or in progress during the year ending June 30, 1882,

2. Hydrography.

3. Drawing for phetolithographic reproduction.

4. Engraving on stone. 5. Verifying.

6. New longitudes.

Title of charts.

21
19
25
31
58
61

7
k44
86
112

[
8
10

o =1

11
12

13

18
21
376
676

108
120

121

118

125

181

F3t)

BEES

C ATLANTIC COABT.
\ Sailing charta:

J Nantucket to Cape Hatteras ....................
; Cape Hatteras to Mosquito Inlet.........._.....
ﬂ Mosquito Inlet to Key West, with Babhama Banks
[ Caype Hatteras to Key West, with subsketches ..
| Gulf of Mexico.................. i ;
| General const charts, Atlantic and Gulf Coasts: |
i Coape AnntoGay Head.........oceeeeroeinenns !
New position of light vessels New York Harbor .
i Cape Hatteras to Cape Romain ................. 3
{ Cape Romain to Baint Mary's Entrance :
! Saint Mary's Entrance to Cape Cafiaveral
; Cape San Blas to Mississippi Pasaes ..... ..
! Galveston to the Rio Grande....... !
i Delaware and Chesapeake Baye
! Ban Franeisco to Point Arena......... e :
i Coast charts: :
] Frenchman’s and Blue Hill Bays................
) New York Bay and Harbor {new position of !
light-vessels). !
Sandy Hook to Barnegat Inlet (new position of d
light-vessels). :
! Southern coast of Long Island - ....... .........
Delaware Bay and River, middle sheet......... :
Inle of Wight to Chincoteague Inlet...... R
Entrance to Chesapeake, Hampton Roads, &o ..|
Magothy River to Head of Bay. ....... i

! Winysh Bay to Long Island
| Cape Cafiaveral and vicinity
Rebecca Shoal to the Tortugas.......... ceerenes i
Choctawhatchee Inlet to Pensacols Entrance. ..,
Rio Grande, northward, to latitude 260 30/

HARBOR CHARTS.

Penohscot River and Belfast Bay, Me ?
Blue Hill and Union River Bays, Me
Frenchwman's Bay and Somes Sound, Mé ....... e
Wood's Hole, Mass . ..cooveeveacioenn wui
| Patapsco Biver, Md...oooveeeeeeneereann.n.

Seale. Draughtsmen. Remarks.
1-1,200,000 2. A Lindenkehl. ...................... In progress.
1-1,200,000 . 2. A, Lindenkohl. ...... C e Do,
1-1,200,000 2. A.Lindenkohl. ..___.._.... ... ... Do.

1-1, 200, 000 : A Lindenkehl ..........o..... .. Do.

1-1, 200,000 : 2. C. Junken, A. Lindenkohl .. __... .. Do.
1400,000 2. C.Junken. ... ... ... ... Do.
1-400, 000 — T.J.O'Sullivan, A. B. Graham ....... Do.
1-400,000 2. A. Lindenkohl ............._......... Completed.
1-400,000 - 2. A Lindenkohl ....................... Inprogress.
1-400,000 © 2. A.Lindenkohl . ... .. ... ... ... Completed.
1-400,000 1. A Lindenkohl ..... ... ... ... In progress.
1-400,000 2, 6. C.Junken. 1,2. A. Lindenkohl... Completed.
1-400,000 1. A. Lindenkolil. H. Lindenkohl ...... In progress.
1-200,000 1. A.Lindenkohl..........._........... Completed.
1-80,000 | 1. 2. A.Lindenkohl. 2. E.J.Sommer .. Inprogress.
1-80, 000 - — T.J.0Q'Sullivan. A. B.Graham...... Do.

-
1-80,000 | — T.J.0'Sullivan. A. B. Graham...... Do.
1-80,000 | 2. A. Lindenkohl. H. Lindenkobl. L. Do.
Karcher. :

1-80, 000 \ 5. C.Junken. 2. A, Lindenkohl........ Do.

1-80,000 | 2. A.Lindenkohl .. ... ... ... ... Do.

1-89,000 | 1, 2. A. Lindenkohl. 2. H.Lindenkoh).: Do.

1-80,000 1 2. A. Lindenkohl . ... ..... ... ........ Do.

1-80,000 | 2. C.Funken. .......coocoiiiinianninns ' Do

1-80,000 | 2. A, Lindenkohl .. ... _......... ... ... | Completed.

1-80,000 | 2. C.Jupken..........c.ooc.ooiieiiienn Do.

1-80,000 | 2. C.Jvnken. ...o..oiioeeian.s - In progress.

1-80,000 | 2, A.Lindenkohl .............. .. ..., Do.

1-80, 000 1 1. A Lindenkohl ............ ... Completed.

1-40, 000 ‘ 5. B.J.Sommer. .. .....
1-40,000 | 1. E.J. Sommer..........

149,000 | 2. A.Lindenkohl. C.Junken ......_... ' Do.
1-20,000 | 2. C.Junken. H.Lindenkohl .... ..... Do.
1-60,000 | 2. A, Lindenkohl.. ... ............ ... i Deo.
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Number of 3 i
chart. i } )
e — Title of charts. Scale. Draughtsmen. Remarks.
!
! i Potomac River, entrance to Piney Point .__......... 1-60, 000 | 1,2. A. Lindenkohl..................... | Inprogress.
2 ‘ 389 | Potomac River, Piney Point to Lower Cedar Point 1-60,000 | 2, A.Lindenkohl ......coooveieeniamnn. Do.
3 ¢ 390 | Potomac River, Lower Cedar Point to Indian Head. 1-60,000 | 2. A Yindenkohl ... ... .. ... .. eo.a Da.
4 | 391 | Potomac River, Indian Head to Georgetown........ 1-40,000 ' 2, A.Lindenkohl........cocccvieiiniann Do.
| I Changes in the Delaware River, between Brides- | 1-10,000 | 3. E. J.Sommer. T.J. O’Sullivan. H. | Completed.
burg and Kensington. ; | Lindenkohl
2 ’ Changes in the Delaware River, between Kensing- | 1-1¢, 606 ! 3. E.J.Sommer. T.J.0'Sullivan H. !
‘j ton and Kaighn's Point. Lindenkohl
F I I Changes in the Delaware River, between Kaighn's 1-10,000 | 3. E.J. Sommer. T.J.O'Sullivan. H.
; Point and Horseshoe Shoal. Lindenkohi.
4 i Changes in the Delaware River, batween Horseshoe 1-10,000 | 3. E.J.Sormmer. T.J.('Sullivan. H.
Shoal and Fort Mifflin. ¢ Lindenkohl. :
1 G Delaware River, Bombay Hook to Cherry Island 1-40,000 ' 3. A. Lindenkohl. H. Lindenkohl ...... Completed.
Flats. i
2 e Delaware River, Cherry Island Flats to Bri«lesburgAE 140,000 | 3. A.Lindenkohl, H. Lindenkohl..... | In progress.
4 . 402d ~ James River, from City Point to Kingsland Creek. .| 1-25000 | 3, H. Lindenkohl . .oc.coovmiiiovinrinns i Completed.
4 | 402  James River, Kingaland Creek to Richmond........ ; 1-25,000 | 3. H.Lindenkohl .....oececececceceecns : Do.
........ ' 402e - James River, Kingsland Creek to Richmond. j 1-20,000 | 3. A, Lindenkohl. E. J. Sommer. A. | Inprogress
’ § B. Graham. }
........ ! #47 . Saint Simon’s Sound, Brunswick Harbor, Ga.... ... 140,000 | 2, C.Junken. H.Lindenkohl ..........! Do.
........ I 453 | Extension of Fernandina Entrance ........... .... " 1-20, 000 | 2 C.Junken. .coocvrimmrinan oo - - Deo.
....... i 484 | Saint Mark's River, Fla. ........... 1-20,000 | 1, P. Brichsen ........-- E Do.
..| 484 . Saint Mark's River (new hydrography) ............ ; 1-30,000 | 2. C. Junken.....ceeeeennnn -
521 . Puss Cavallo, TOX. «euuenunemomcennn i oo t 1-20,000 | 3, E.J, SOmIBOT. c«nvvnnrmnonaeacoans o= i Completed.
621 ' San Francisco Bay and entrance .................... : 1-50,000 2. A. Lindenkohl. L. Karcher. 1. E. . Inprogress.
i J.Sommer. i
82la : San Francisco Bay and entrance .................... 1-40, 000 ; 1. C.JOnKen . cooveeeemccannaaannianasg
640 | Columbia River, entrance t0 Astoria................ | 140, 000 | 2 G TUBKEN - esnrecaenainnnens PR i
6415 ' Columbia River, Grim's Island to Kalama .......... 140,000 | 3. L. Karcher. ..oc...ccovemvanreneannnns
644 | Budd's Iulet, Puget Bound.. ... .....oceeneeen.. .. 125,000 | 3. T.J, O'SulVAD «enneneemnnn vnnnenaee
RS Re-plotting hydrographiec sheet of Newport News | 1-10, 060 :’ PRI £11 1Y 3 | SO
. Point.
........ l.«-.....| Re-plotting hydrographic sheet of San Pedro to 1-100,000 | 2, C. JUDK@D .- e novrennanaenaenennannn
Santa Cruz, Cal. ;
MIBCELLANEOUS.
Drawing of loveling instrument and attachment to {..-..... . P.Erichsen........cceeevervvneenenn...| Completed.
| dividing machine. ‘
Diagram chart, Gulf of Mexico and Caribbean Sea.| 1-8,000,000 | 3. A.Lindenkohl ...oceveennninnennnnn.
Plan of meridian telescope (Davidson’s) ............|. eeceieiee P Erichsen. ...ccv.oceervicrccanannnnan.
| Current and temperature chart, Alaska Coast ...... l -------------- 18 E.J. Bommer . .coovemeerinninnrnnaaans
| Triangulation of Mississippi River.......... ...... Jooremennaan “ 3. E. T, SOMMET ceneencnneenaennnnannnn
; f Map of topography between Nérfolk and Lynn ! 1-25, 000 : 3. T.J.OSullivan cvven: cveececaeen ons
| Haven River, Va. | i
........ } Sunken Rocks off Timber Gulech and Russian River 1-5, 000 ! 3. H. Lindenkohl . .........oc...........
i Cove, Cal. i
....... [ f Transcontinental triangulation sketch from Pacific | 1-2, 000,000 ' 8, T.J. 0'Sullivan. H. Lindenkokl .....
: | coast eastward. ’
lan of 2-inch theodolite and prismatic transit ....[-..coveunnees | P. Ericksen . ........... eetiaaas
s+ wrjeeo---- Dingrams of telegraphic apparatus . ............o.rfeerriceeneoen 4 B Lindenkohl «oooveeeerinnnnen.. ..
........ Map of Behring Strait ............... .. ...
....... Plan of Fauth’s chronograph. ............ ..

- | Plan of 45 and 46 inch transits
Plan of alt-azimuth and magnstometer. .
Chart of Washington and Georgetown Harbors. . ...

Statistics in miles, tidal coast of Maryland .........
- Sketch showing position of magnetic stations. .._..
.| Plan of new base apparatus ... ... _.............

New base map of United States, showing location
of Bache Fund magnetic stations.

feeeececcevurnd P, Ericheen

| P. Brichsen .
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AprPrEXxDIX NO. 5.

ENGRAVING DIVISION.
Plates completed, continued, and commenced during the year ending June 30, 1882.

1. Outlines. 2. Topography. 3. Sanding. 4. Lettering.
]Phte . Date
No. Title of plates. 1 Scale. Engravers. cof 2:’;?,1’16 Remarks.
COMPLETED. “- ‘;
ATLANTIC AND GULF COASTS. ' ;
1039 . General coast chart No, 5, Cape Henry } 1-400, 000 : 3. H. M. Knight, W. A. Thompson. 4. - June, 1882 | Edition of 1882.
; i toCape Lookout. | r E. A. Maedal, A. Petersen. i
| 1043 | General coast chart No. 13, Cape San 1-400, 000 | 3. W. A. Thompson. 4. E. A. Maedel, - June, 1882 | First edition.
| Blas to Mississippi Passes. , E. H. Sipe.
1230 | Coast ohart No. 28, Isle of Wight to ; 1-80,000 | 3. H. M. Knight, W. A. Thompson. 4. , Mar., 1882 Edition of 1882.
3 Chinocoteagne Inlet. . ]‘ E. A. Maedel, J. G. Th VWL
; ! H. Davis. :
1649 | Coast chart No. 441, sheot No.1, Pamlico ;  1-80,000 | 3. H. M. Enight. 4. T. Wasserbach, ; Aug., 1881  Edition of 1881.
i Sound, Pamlice River. : . A.C.Ruebsam, i :
1407 f Coast chart No. 71, Rebecca Shoal to the ' 1-80,000 | 3. H. M. Knight, W. A. Thompson. 4. | Mar., 1882 First edition.
ji Dry Tortugas. . E.A.Maedel, J. G. Thompson, A.C. |
: Ruebsam. :
1347 I Coast chart No. 83, Apalachicols Bay to 1-80, 000 ’ 2, 3. W, A. Thompson. 3,4. J. G. iJan, 1882 ; First edition.
Cape San Blas. ‘ | Thompson 4. E. A.Maedel, A.C. |
: . Ruebsam. !
1290 | Coast chart No. 86, Chootawhatchee In- | 1-8¢,000 | 3. W. A. Thompson. 4. E. A. Maedel,  July, 1881 Edition of 1881
let to Pensacola Entrance. ! A. Petersen. ' :
1334 | Coast chart No. 107, Matagorda Bay .....  1-80,000 | 2,3. W. A. Thompaon. 4. E. A. Maedel, | Mar., 1882, Edition of 1882.
i i J. G- Thompson, W. H. Davia. : |
1688 | Harbor chart, Mount Desert Island, Me.;’ 140,000 | 1,2. W. A, Thompson. {.J.G. Thomp- “June, 18825 First edition.
: son. ; i
1195 | Harbor chart, East Penobscot Bay......| 140,000 | 2,3, W. A. Thompson. 4. E.A. Mae- | June, 1882 First edition.
i del, J. G. Thompaor, W. H, Davis. ;
1259 | Harbor chart, Penobscot River and Bel- 140,000 | 1,2,3. W. A. Thompson. 3 R. F. ' Apr., 1882 First eflition.
faat Bay. [ Bartle. 4 E. A. Masdel, A.Peter- :
! ! sen, A.C. Ruebsam. :
828 | Harbor chart, Rockport Harbor, Mass...  1-20,000 | 2,3. W. A, Thompson. 4. A.C.Rueb- | Mar., 1882 | Reissued.
| sam. :
826 | Harbor ohart, Little Captain’s mand\ 120,000 | 2, 3,4 B EL SIPO..cvervmnneennarinnnns Feb., 1882 | Reisaued.
and Great Captain's Ialand. | .
458 | Harborehart, Delawareand Chesapeake | 1-400,000 | 1,2, 3. W. A, Thompson. 4 W. H. May, 1882 Reissued.
Bays. | Davis, A. C. Ruebsam. ;
| 1445 | Harbor chart, Jamea River No. 1, Hamp- 140,000 | 1,2, 3. W. A. Thompson. 3. H. M. Jan. 1862 | First edition.
ton Roads to Point of Shoals. ] Knight. 4. E. A. Maedel, J. G.
! Thompson.
1566 | Harbor chart, James River No. 2, Pnint i 1-40,000 | 2. W. A. Thompson. 4. E. A. Maedel, . Jan., 1882| First edition.
of Shoals to Sandy Point. H. M. Knight.
14956 | Harbor chart, James River No. 3, Sn.ndy 140,000 | 4. E. A. Maedel, H. M. Knight, J. G Jm. 1882 | First edition.
Point to City Point. Thompson, A, C. Rushesm. ;

Gl
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APPENDIX No. 5—Continued.

Cata- | Date |
lo-' e;l’ll{abe‘ Title of plates. Scale. Engravers. : of comple- | Remarkas.
1&‘- PO tion. |
4,-__.—&_ R — - S — e o

. i ‘
COMPLETED. ; | )
ATLANTIC AND GULF COASTS—Continued. ' ! '

406 851 | Harbor chart, North Landing River .... 140,000 | 4. A.C.Ruebsam . ... - June, 1882 | | Edition of 1882.
424 - 1161 Harbor chart, Cape Fear River Entrance! 1-30,000 | 1,3. W. A. Thompson. 4. J. G. Thomp- | Apr 1882 Edltmn of 1882,
i 1 son, W. H. Davis.

430a 1590 | Harbor chart, Bull’a Bay, 8.C .......... 1-40,000 | 3. W, A. Thompson. 4. E. A. Maedel, Aug ., 1881 ! Editmn of 1881,
; A.C. Ruebssm. | l .
438 | 1233 . Harbor chart, Beaufort River and In- 1-40,000 | 3, 4. T. Wasserbach....... [ Mny, 1882 ] Edition of 1882.
. side Passage, &c. l
447 1155 | Harbor chart, Saint Simon’s Sound, 1-40,000 | 3, 4. T. Wasserbach. 4. E.H. Sipe..... Ma.r 1882 | Edition of 1882,
. Brunswick Harbor, &ec. l
453 1673 | Harbor chart, Fernandina Entrance ... 1-20,000 | 1. H. M. Knight. 2, 3. R. F. Bartle. June, 1882 | Edition of 1882.
4EAMaedelEHS1peAC .
. . Ruebsam.
480 845 ' Harbor chart, Cedar Keys, Fla .. ... .. 1-50,000 | 4. A. C.Ruebsam ... «-ooooeoamnnens Mar‘ 1882 | Reissned.
490 1391 3 Harbor chart, entrance to Pensacola Bay 1~30,000 | 4. T. Wasserbach, A. C. Ruebsam. .... ‘ June, 1882 ' Edition of 1882
...... 1655 ‘ Sketch of general progress. east part, | 1.5 000,000 : 2. 4. 'W. A. Thompson, J. G. Thomp- ; Mar., 1882
| Atlantic. son. 4. A.Petersen. !
...... 1618 | Progress sketch, east coast of Florida, 1-200,000 | 1,4. W. H.Davis....c. .ocueaunecnnn. ... J80, 1882
: . Indian River to Cape Florida. : /
...... 1 1676 Telegraphic longitudes, showing con- |......... .. ' 4, W.H. Davis..........coeeurnneenn..; Mar, 1882,
! } nections adjusted June, 1880. -
...... 1866 ; Atlantie Coast Pilot chart, entrance to 180,000 | 4. E. H.Sipe .--.cocueeeeancnns-nano... Doc., 18811
! East Penobscot Bay. ; ;
...... i 1663 | Atlantie Coast Pilet chart, Castine Har- 1-40,000 | 4, E.H.8ipe .o..cvuvnr cnioieiiiennnas Sept., 1881 |
| ber. ; |
...... i-1667 Atlantic Coast Pilot chart, entrance to 180,000 | 2,4, BE.H.SIPe -ceeenerinnn v ceeeannn Dec., 1881
: ‘West Penobscot Bay. .
...... i 1669 | Atlantic Coast Pilot chart, Penobscot 1-80,000 | 2. W. A, Thompson. 4. E.H.Sipe....| Dec., 188)
j i Bay, northern part. :
,,,,,, ;1661 ‘ Atlantic Coast Pilot view, Rockland |..............| 4, W.H.Davis ......... .............| Sept., 1831,
‘ Harbor. i }
...... | 1637 | Atlantic Coast Pilot view, Charleston -----........ | 4. W.H. Davis........................[ Dec., 1881,
f Entrance, &c. '
...... l 1657 | Atlantic Coast Pilot view, Charleston {--er-v---. - 4. W.H.Davi..c.c.ooooeeee........ ADK, 1882
i Harbor, &c. ‘[
...... ! 1678 | Atiantic Coast Pilot view, Whito House, |----+-+---.| & W.H. Daviseeeevrecerennennnonnoo. | Feb, 1882
: | Potomac River. !
i 1870 | Topographical specimen, Nahant, curves)-cec-c--- --..! 2, HLC.EV8DS oo nivnrunnnnnnn Dec., 1881
1682 | Topographical specimen, Eagle CNff, [............. 2. H.C.EVaDS .ocvvreoiinnannnn. . May, 1882
j ourves.
...... . 1683 | Topographical specimen, Robinson's e 2 HLCUEVADS ceeneiiee e Apr, 1882
‘ Mountain, curves. | !
...... | 1684 | 'Topographical specimen, Brown's Moun-{---------- -- | 2, H.C. Evans ceeeuriieennereeeeeens.| May, 1882
: tain, ourves. !
...... | 1685 Topographical specimen, Beach Echo |.-veuvvoel1 1,2,83. BLC.Evans -.................... May, 1882
Mountain, |
...... 1688 | Topographical specimen, Harper's ¥er- ‘: 2. HLC.Evans ..ccvnvvvvvnnnennnn. .| June, 1882
Iy, UPPET CUrves. ‘
PACIFIC COAST. i
|

672 | 1228 | General coast chart, Santa Monica to 1-200,000 | 2. W. A. Thompson. 3. H. M, Knight. | June, 1882 | First edition.

Point Conception. 4. E. A. Maedel. “
624 877 | Harbor chart, Petaluma and Vapa(}reeks 1-30,000 | 1,3. W. A. Thompson. 4. A.C.Rueb- { Mar., 1882 | Reissued.
! sam. |
654 ‘ 1104 | Harbor chart, Washington Sound and 1-200,000 | 1,2. W. A. Thompson. 4. E. H. 8ipe.. : | Aug., 1881 | Rejssned.
approaches. i
...... 1654 | Sketoh of general progress, west part, | 1-5,000,000 { 2, 3. W. A. Thompson. 2 4. J. G. | Mar., 1882
Pacific. Thompson. !
-.+.-.| 1862 | Topographical specimen, gulch near | 1-10,000 1 1,2,3. H.C.Evans.... ...............: Deec.,, 1881

Santa Craz, Cal. |
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Cata- ! .
10, e‘P,?J‘. Title of piates. Seale. | Engravers, of ‘I'i::n;le-
No. 1 &% tion.
- ‘ COMPLETED. !
: PaciFic coasT—Continued. ‘
-w-.r-, 16621 Topographical specimen, guleh near 1-10,000 | 2. H.C.EVADS - eneeeee ... . Dec., 1881
: : Santa Cruz, Cal., eurves. . “t '
------ . 1671 | Topographical specimen, The Dalies, 1-10,600 | 1,2, 3. Joseph C. Lee.....oooeoaeneno.. Deu, 1581
: Oreg. . E
...... 1672 ' Topographical specimen., The Dalles, 1-10, V00 ‘ 2. Joseph C.Lee .................... Dec., 1881
: (‘ Oreg., eurves. |
------ | 1687 Topographical specimen, Cape Disap- 1-10, 000 i2 H.C EVADB -vvvocvemneeunnnn eanaa June, 1882
: ; pointment, curves.
: CONTINCED.
1 1429 | General coast chart No. 8, Cape Hatterus 1-400,000 - 1,2 3. W, A. Thompson. 4 J. G. .....c.enn
. © to Cape Romain. Thowpson. :
13 i 1456 | Cieperal coast chart No. 8, Saint Mary's, 1 1-400, 000 3. W. A, Thempson. 4. E. A. Maedel, ............
| | entrance to Cape Canaveral. ‘ A. Petersen.
21 11090 \ General coast chart No. 16, (Galveston to | 1400, 000 - 1. W. A. Thompson. 4. A.Petersen...............
‘ | the Rio Grande.
108 113 "‘ Coastchart No. 3; Frenchman's and Blue | 1-80, 000 2 W, A, Thompson. 3. X, M. Knight. .-..........
' Hill Bays. 4. E. A, Maedel, J. G. Thompson, F.
; i | Courtenay.
M2 12T | Coast chart No, 42, Pamplico Sound, Ro- | 1-80, 000 2. W.A. Thompson. 3. ¥. W.Benner. o..o........
;" { anoke Island to Hateras Tulet. ‘ 4. E. A. Maeds), James Longhren, .
143 ! 1190 | Coast chart No. 43, Pamplice Sound, 1-80,000 3. F. W. Benner. 4. E. A. Maedel, ............ .
| : Ocracoke Inlet to month of Pamplico A.C.Ruebaam.
f | River. : :
153 1508 ; Coast chart No. 53, Winyah Bay te Long ‘ 1-80,000 2. A, Sengteller. 4. F.Courtenay.... -..-...--... :
: i Lsland. | ‘ ‘ %
158 | 1234 | Coast chart No. 58, from Saint Mary’s { 1-80,000 - 2, 3. W.A. Thompson. 4 E.A Mae ............
: : " Entrance southward, latitude 30° del, A. Potersen, A. C. Ruebsam.
i ‘ north. i :
159 § 1411 | Coaat chart No. 59, Saint Augustine In- 1-80,000 2. W. A Thompson. 4 A.Petersen..............
: : let to Halifax River. : .
161 | 1602 | Coast chart No. 61, Mosquito Lagoon to | 1-80,000 4. William B.Cragg, E. M. Sipe ... ... ‘
le ! Cape Canaveral. ; )
175 ‘ 1093 | Coast churt No.75, Charlotte Harbor... | 1-80,000 1, 2. W. A. Thompson. 4. A. Peter- ........._..
| i i . sem. ' |
181 | 1450 | Coast chart No.81, Apalachee Bay ... 1-80,000 © 4. E. A. Maedel, W. H. Davis. ......... S '
182 l 1447 ‘ Cosst chart No. 82, Apalaches Bay and | 1-80,000 . 1,2, 'W. A Thowpson. 4. A.C.Rueb- .............
i | Seint George's Soud. : | sam. :
184 | 1601 | Coast chart No. 84, Saint Joseph's Bay | 1-80,000 | 4. F. COUPtODAY cvunnenrvranrennancnns leeenerenene i
} | to Saint Andrew's Bay. ; ! : ;
185 1 1498 ) Consat chart No. 85, Saint Andrew's Bay | 180,000 | 4. B H. Sipe .ocoeeiiiniiiiiiaiaaaae. | P 3
| to Choctawhatehee Gulch. | [ ,,‘ 1
192 | 1537 | Cosst chart No.92, Chandeleur and Tsle ;  1-80,000 | 3. H. M. Knight ....o..oooenen. ROV RS j
| } Breton Sounds. ; ! ]
195 | 1314 | Coust ohart No. 95, Missiseippi River, | 1-80,000 | 2. A, Sengteller ..................._.. e
! from the forts to New Orleans. ! !
204 | 1310 | Coast chart No.104, Galveston Bay.....|  1-80,000 | 3. F. W.Benner. 4. E. A Maedel....l.cceuu.nnnl]
209 | 1248 | Coastchart No. 109, Aransas Pass, Atan- 1-80, 000 | 3. F. W. Benmer.......... eiereineaans lrsvenaennns,
sas and Copano Bays. ; |
308 | 1186 | Harbor chart, Frenchman's Bay and 1-40,000 | 1, 2. W. A. Thompson, R. F. Bartle. | R
Somes Soand. 3. H.C.Evans. 4. A.Petersen, E. |
H. Sipe. ;
307 | 1265 | Harbor chart, Blue Hilland Union River 140,000 | 1,2,3, H.C.Evans. 2. W,A.Thomp- | ‘~
Bays. son. 4. A.Petersen, J.G. Thomp- '
son. i
308 | 1376 | Harbor chari, approsches to Blue Hill 140,000 | 1, & J. G. Thompson. 2. R. F.Bartle..:
Bay, &eo. ! :
62ta | 1582 | Harbor chart, San Framcisco Bay, en- 1-40,000 | 2,3. H.M Knight. 4. E. A Maedel, |............ !
trance, A. Petersen. :

8. _Ex. T7—12

Remarks,
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APPENDIX No. 5—Continued.

Title of plates. Scale. Engravers. of g)‘:l:‘ple- Remarks.
tion.
CONTINUED.
Paciric coasr—Continged.
Harbor e¢hart, Columbia River No. 4 .... 1-40,000 2. R.F. Bartle. 4. E. A. Maedel, A s
Petersen. !
COMMENCED. : ' :
Sailing chart, Gualf of Mexien............ 1-2,100,000 1 J. G. THOMPSOD - oovvvmreencnnnnns fraseee e
Harbor chiart, Mount Desert 1sland ... 140,000 1.2, W. A Thompson. 4.J. G. Thomp- T
i son. :
Harbor chart, James River No. 4, City 1-20,000 | 1,2. J. Enthotfer. 3. H. M. Knight. «............
Point to Kingsland Creek. ; 4. A, Detersen.
Harbor chart, James RiverNo. 5, Kings- | 1-20,000 1,2. J. Enthoffer. 4. A.C.Ruebsam.. ..._... ...
land Creek to Richmond. ' : 1
i Atlantic Coast Pilot chart, entrance 10 180,000 4. E H.Sipe .o oo ’
East Penvbscot Bay. ’
Atlantic Coast Pilot chart, Castine Har- 1-40,000 4. E.H.Sipe ..o e
bor. ' ! !
Atlantic Coast Pilot chart, entrance to 1-80,000 0 2,4, E.H.Sipe ... ..ooiiiiiil
Weat Penobscot Bay. ; ‘ ;
Atlantic Coast Pilot chart, Penobscot 1-80,000 : 2. W, A. Thompson. 4. E.H. Sipe........ .. ... ..
Bay, northern part. : :
Atlantic Coast Pilot view, Rockland .............. !4, W.H. Davis .... PO
Harbor. : ‘ ;
Atlantic Coast Pilot view, White House, .............. 4. W H.Davis Lo e e e
Potomac River.
Topographical specinien, Nahant, curves .............. SCHCEVADS ceveiiiiinieneanan -
Topographical specimen. Eagle CUff, ©.............. 2. H.C.Evans
curves. .
Topographical specimen, Robinson’s E .............. 2 HCEvans ... ... ... .
Mountain, curves. ‘ 1
Topographical  specimen, Brown’s |.............. 2HCEvans ...l
Mountain, curves. !
Topographical specimen, Beach Echo ........ ... 1,23 HC. Evans ... ...
Mountain, i ‘
Topographical speciten, Harper's Fer- 2 H.C.Evans ... ... ...l e *
Ty, Upper curves, : .
Telegraphic longitudes, disgrams ghow- ... 4 W.H Davis...............
ing connections, adjusted June, 1880. ‘
Topographical specimen, guleh near: ... ... ;1,28 HCEvans .. .. ... ... x ............
Santa Cruz, Cal. ‘ : : :
Topographical specimen, gulch near .......... ..., "2 H.C.Evans ........... ....... el e
Santa Cruz, Cal., curves. ; ; )
Topographical specimen, The Dalles, ‘ .............. 11,23 Joseph C. Lee . oooviniee et e, 1
Oreg. ; : ‘
Topographical specimen, The Dalles. E ............. i9 Joseph C. Lee
Oreg., carves. ; ! i ‘
Topographical specimen, Cape Disap- [..............02 H.C.Evans ........................ eermrmnaa
pointment, curves, !
Topographical specimen, view between |.............. J R Barker. ... ... ... ..
Fallen Leaf and Little Truckee Val-
ley, Cal. i
Topographical specimen, view of the |.............. J R Barker ...........oiiiiiiia | I :
Dalles, Oreg. ! :
Alaska Coast Pilot view, Point Rose, |...c.o.oounn. J. R. Barker
North Point, &c. !
1
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APPENDIX No. 3—Continued.

Standard printing plates having received additions and corrections from July 1, 1881, to June 30, 1882,

lglg:’laﬁ“?\]?%tej Title of plates. Scale. I:grt’:cgiilg;sf A]};I:titg;l ::;1
0. T : rected to—

\' SAILING CHARTS, ATLANTIC COAST. ‘ |
A 1857 | Sailing chart A, Cape Sable to Cape Hatteras, upper....c....o.. oot 1-1, 200, 006 | May 10, 1882 | 1882,
A 1367 ‘ Sailing chart A, Cape Sable to Cape Hatteras, lower ........._. 1-1, 200, 000 : May 10,1882 | 1882.
B 1642 | Sailing chart B, Cape Hatteras to Key West, UpPer. ... ..oireiinnsiiciemannnnnas 1-1, 200, 000 . June, 1882 | 1882,
B 1643 | Sailing chart B, Cape Hatteras to Key West, lower. ... oot I 1-1,200,000 June, 1882 ! 1882,
5 1453 | Sailing chart No. 5, Key West to the Rio Grande,east .......... ... .. .......... 1-1, 200,000 | Mar.. 1882 ' 1882
5 1451 | Sailing chart No. 5, Key West to the Rio Grande, west................. ool 1-1, 200, 000 Mar., 1B82 1882
C | 1453 : Sailing chart C, Gulf of Mexico, east...... ... .cooooaiiii ittt 121,200,000 { Jan.,,  18R2; 1861,
¢ 1517 | Sailing chart C, Gult of Mexico, West. c.oooi oot 1-1,200, 000 | Jan., 1882 i 1881
C 11800 ‘ Sailing chart C, Gulf of Mexico, west ... ....coeooiiiiions e a e 1-1, 200, 000 | Jan., 1BR2 : 1881.
¢ 1598 j Sailing chart €, Gulf of Mexico, a8 . .. oo - . ooeromoe e meeaeaean e aeinee e e eenans 1-1,200,000 | Jan., 1882 ' IR8I.

GENERAL COAST CHARTE, ATLANTIC COART. :
6a | 1635 | General coast chart No. 1, Isle au Haut to CapeCod, west. ..o .oovoiiiiiiino, i 1-400, 000 : July, 1861 1881
7 ‘ 1242 : General coast chart No. 2, Cape Annto Gay Head ....._......... . ... . 1-400,000 | Aug.. 1881 : 1880.
& | 1392 | General coast chart No. 3, Gay Head to Cape Henlopen . ..._............. . 1-400, 000 | Oct., 1881 ; 1881.
9 ‘ 1183 . General coast chart No. 4, Cape May to Cape Benry ........_.................... . 1-400, 000 | May, 1882 < 1882,
12§ 1350 General coast chart No.7, Cape Romain to Saint Marg's entrance .~ 1-400,000 | Dee., 1881 1881,
15 f 1081 > General coast chart Nov. 10, Straits of Florida .. ..... ... ...l 1-400,000 { Apr., 1882 188l

1 COAST CHARTS, ATLANTIC COAST. .
104 ‘ 1658 | Coast chart No. 4, Penobscot Bay - .coeon oot et 1-80,000 { June, 1882 1882,
105 1249 | Coast chart No. 5, Penobscot Bay to Kennebec entrance ... ... ... ... ... 1-60, 000 | June, 1882 | 1881
107 | 1271 : Coast chart No.7, Seguin Islaud to Kennebunkport ..o 1-80,000 | May, 1882 1882
108 ¢ 1201 | Coast chart No.8, Wells 1o Cape AND.........ooomiiiii il 1-80,000 | May, 1882 1882.
109 ' 1181 | Coast chart No. 9, Boston Haxbor and approaches . coeeeeiiniriiieniininiiierennn.. 1-80,000 | Apr., 1882 1882.
| 1402 Coast chart No. 11, Monomoy and Nantucket Shoals, &c . 1-80, 000 | May, 1882 1882,
12 | 1054 Coast chart No. 12, Muskeget Channel to Buzzard's Bay .................... ... ' 1-80, 000 | Apr., 1882 1882,
113 ] 1677 ; Coast chart No.13, Cuttyhunk to Block Island, &e ... . 1-80,000 | June, 1882 1882,
114 | 1363 ' Coast chart No. 14, Point Judith and Block Island to Plum Island.. . ... ...... ... 1-80, 000 | May, 1882 1882,
115 | 1418 - Coast chart No. 15, Plum Isiand te Welch's Point. .. .o oo oin i 1-80, 000 | June, 1882 1882
116 | 1473 . Coast chart No. 16, Welch's Point to New York........cooo oo oo e ' 1-80, 000 | May, 1882 : 1882,
118 666 | Coast chart No. 19, Great South Bay. Fire Island, &¢....oooooo L 1-80, 000 . Oct., 1881 | 1878
120 | 1404 ; Coast chart No. 20, New York Bay and Harbor........ooociie coiiinianiiamiiiiaan. ‘ 1-80,000 ' June, 1882 1882
121 : 1535 i Coast chart No. 21, Sandy Hook te Barneght Inlet ... .. ... ... .. ... ... 1-80, 000 Jaun., 1882 1882
122 | 1536 l Coast chart No. 22, Barmegat Inlet to Absecou Inlet ... .. ... .o ..o . 1-80,000 . July, 1881 ' 1879,
124 | 1810 | Coast chart No. 24, Delaware entranee -.............oooiiiiioniiiiiiiiii i aans 1-80,000 - Apr., 1882' 1882,
125 | 1611 { Coast chart No. 25, part of Delaware Bay aud River ................... - 1-80,000 : Nov., 1881 188l.
126 | 1614 J Coast chart No. 26, Delaware River, Port Pean to Trenton . 1-80,000 May, 1882 ' 1882,
127 ' 1200 | Coast chart No. 27, Cape May t0 Isle of Wight ceeeeroennrmnoenieaeneneennns . 1-80,000  Nov. 1881 - 180,
128 © 1230 | Coast chart Nbo. 28, Isle of Wight to Chincoteague Inlet ... .. ... ... . ... 1-80,000 | June, 1882 1882,
120 | 1286 | Coast chart No. 29, Chincoteague Inlet to Hog Island...... e 1-80,000 : June, 1882 1880.
131 1218 | Coaat chart No. 31, entrance to Chesapeake, Harupton Roads, &¢................oo.... 1-80,000 ' Febh., 1882 1882,
132 . 1211 ; Coast chart No. 32, York River to Pocamoke Sound ...... ..., 1-80,000 ' May, 1882 ' 188l
133 | 1222 | Coast chart No. 33, P ke Sound to Pot: River...... ... .. ... [ 1-80, 000~ Sept., 1881 ! 1880.
134 | 1227 | Coast chart No 34, Potomac River to Choptank River «.......ooov.covriiieeraennsn. 1-80,000 ' Dec., 1881 1881
186 | 1205 | Coast chart No. 36, Magothy River to Head of Bay........... ... iioos ; 1-80, 000 | June, 1882 1 188L.
138 | 1435 & Coast chart No. 38, Currituck Beach to Oregon Inlet ........... ... ... .. .. . 1-80,000 | Jan., 1882 188
139 | 1675 | Coast chart Nn. 30, Oregon Inlet to Cape Hatteras. ............ 1-80,000 - Jan., 1882 1882,
140 | 890 | Coast chart No. 40, Atlantic Ocean to Puaquotank River............ ... ... 1-80,000 .ooen oot e,
134 | 1176 | Coast chart No. 54, Long Island to Hunting Island . 1-80,000 | Nov., 1881 ‘ 1R8],
155 | 1358 | Coast chart No. 55, Hunting Yeland to Ossabaw Island .....o......oooiiiiiiiiaeiaon. ' 1-80,000 | Jan., 1882 ' 1881
156 | 1341 | Coast chart No. 56, Savannah River to Sapelo Island 1 1-80,000 | July, 1881 1881
157 | 1346 | Coast chart No. 57, Sapelo Island to Amelia Island 1-80,000 | Apr., 1882 ‘ 1882,
196 | BB& | Coaat chart No. 86, Key Biscayne to Caryafort Reef ...__.. ... ... 1 1-80,000 | Mar., 1882} 1881
168 | 1100 | Conat chart No. 88, Long Key to Newfound Harbor Key. ............. 1-80,000 | July, 1881 188t.
183 | 1881 | Coast chart No. 83, Apalachicola Bay to Cape San Blas. ... ........ . 1-80 000 | Apr., 1882 | 1882,
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ArreExpIX NoO. 6.

OFFICE REPORTS.

REPORTS OF THE CHIEFS OF DIVISIONS AND OTHERS, OFFICE OF THE UNITED STATES (COAST AND
GEODETIC SURTVEY, FOR THE FISCAI YEAR EXDING JUXNE 30, 1882,

CoMPUTING DIVISION, June 30, 1882,

DEAR Sir: In conformity with regulations, I herewith respectfully submit the usual annual
report of work done by the several computers during the fiscal year ending June 30, 1882,

The charge of the Computing Division has bheen continued with me and no important
alteration in its management was made, The computations in connection with the Mississippi
River triangulations and the lines of spirit-levels still pressed heavily on the available computing
force, which was further weakened by the death of Dr. Gottlieb Rumpf who had been uninter-
ruptedly connected with the Computing Division since 1849. He was born at Basle, Switzerland,
May 5, 1812, and joined the Computing Division April 1, 1849, since which time he discharged his
official duties most faithfully and consecientiously. On January 19 he was seized with a fatal
illness, to which he suceumbed February 20, 1882, In consequence of his intimate acquaintance
with the triangulation work, and his loug service and experience in the division, his loss will long
be felt. Mr. H. Farquhar was temporarily detached and assigned to field duty from February 28
to May 8, 1882. Temporary assistance to the Computing Division was given by C. B. Turnbull,
copyist, to December 15, 1881; by F. Gilman, between August 1 and October 31, 1831; by T. P.
Borden, Aid, between Novewber 17 and December 12, 1881, and again between January 23 and
May 1, 1882; by I. Winston, Aid, between December 3 and December 29, 1831, and again from
May 11 to the close of the fiscal year; by D. B. Wainwright, Subassistant, between January 9
and February 20, and agaiu between March 2 and Juue 6, 1882; by J. E. McGrath, Aid, between
January 20 and March 8, 1882; by W. B. Fairfield, between January 25 and June 6, 1882,

The observations which had been made for determining the length of the two five-meter
standards, and the length of the new base-bars, as mentioned in my last year’s report, were
computed and discussed by me before starting for California. In accordance with instructions
from the late SBuperintendent, dated July 8, 1881, I left Washington August 19, and assisted in
the measure of the Yolo base, Cal., and after attending to some other matter required by the’
instrnetions, returned to the office October 15, 1881. During my absence Mr. E. H. Courtenay
took charge of the Computing Division. Two more sets of comparisons for the length of the new
five-meter standard were made and computed. With the assistance of Mr. Suess and Mr. Porter
I determined the coefficient of expansion and length of a meter rod belonging to the Signal
Corps service. The supply of the pamphlet on the determination of time, latitude, and azimuth
having been exhausted I brought out a new (the third) edition, revised and eunlarged, iucluding
the subject of telegraphic longitudes; the plates illastrating the same are for the greater part
new. I also prepared the manuseript for a new (the third) edition of my paper on measurement
of terrestrial magnetism. In this edition the sdbject-matter is differently arranged from what it
wag; it has also been enlarged. I bave also collected, revised, and arranged, by States and
Territories, and for each in chronological order, all the magnetic results from observations made

(93)
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by the Coast and Geodetic Survey between 1833 and July, 18382, comprising declinations, dips,
and intensities at more than 600 different stations, giving also the individual results when
occupied more than once; the intensities are given in DBritish units as well as in Coast and
Geodetic Survey units; descriptions of stations accompany the paper. Early in May, 1882, two
observers were instructed in the use of the sextant and of magnetic instraments for absolute
measure. In this work I had the assistance of Mr. M. Baker. One of the observers was destined
for the United States Signal Corps station at Lady Frauklin Bay, North Greenland; the other for
a similar station at Point Barrow, Alaska. The Brooke magnetographs, which had been at work
for some years at Madison, Wis., were dismounted and bronght to Washington in December 1881,
the Superintendent having thought it expedient to terminate the magnetic observations at that
place. These instruments were altered and newly fitted for ditferential observations to be made
at the Signal Corps station at Point Barrow, and by June 14, 1882, they had been completed and
packed, and the observer was iustructed, with the aid of Assistant Limbeck, to use them at the
Alaska station in conformity and in co-operation with the International Polar Conference. A
general collection of results for magnetic declinations within the Uuited States and close to its
borders has been made by me, comprisiug over 2,200 stations; these results will be utilized here-
after for the construction of a new magnetic chart. The usual annual magnetic observations were
made on three days at the magnetic observatory in this city in June, 1832, this time by Assistant
Eimbeck.

The usual oflice correspondence, the demauds from the Engraving Division for information,
geodetic, astronomieal, and magnetie, for charts, and from the Drawing Division for geographical
positions, aud the Hydrographic Division for descriptions of geodetic stations, were all promptly
attended to.

From the following statements, giving the work done, in detail, of every computer during
the fiscal year, it will be seen that the general distribation of the various classes of work was
about the same as last year.

Dr, Gottlieb Rumpt computed the following secondary and tertiary triangulations: Columbia
River, south and east of Kalama, W. T., 1873; Indian River, Fla., 1880-'81; Cape May, N. J.,
1881; revised and computed geographical positions on Clarke’s spheroid of the triangulations of
Columbia River, Oreg. and W. T., 185277, of Shoalwater Bay, W. T., 1871-"72-"73, of the trian-
gulation south of entrance of Columbia River, Oregon, and of the triangulation between Fire
Island and New York Bay, N. Y. He also computed positions of some stations in New Jersey,
Pennsylvania, New Hampshire, and Great South Bay, Long Island, N. Y.

Mr. Edward H. Courtenay attended to the insertion of the resulting geographical positions in
the office registers for use of the computers and daughtsinen; revised the magnetiec constants for
several magnetometers, revised the computations for magnetic intensity determined by these
magnetometers; assisted in the preparation of the annunal statisties; adjusted the triangulation of
Cape Fear River, N. C,, adjusted the old and new triangulations on Delaware River and Bay,
184074142, and 18753-779-731; instructed and supervised the work done by several of the
temporary computers, and had charge of the Computing Division during my absence on the
Western coast. i

Mr. Myrick H. Doolittle computed and adjusted the triangulation on the Mississippi River
from Lake Providence, La., to Walnut Point, Miss., 1880-'81, and thence to Greenville, Miss.,
1880-"81; assisted in the preparation of the annual geodetic statistics and computed the supple-
mentary triangulation of the District of Columbia, 1880-"81; prepared abstracts of directions of
primary triangalation in New York and Vermont, 1880, and conunected the new and the old
Lake Champlain triangulations; revised and based on Clarke’s spheroid the coast triangulation
{(main series) from Charleston, 8. C., to the North Carolina boundary line 1853 to 1873, and from
Ossabaw, Ga., southward as far as Saint John's River, Fla.

Dr. Jermain G. Porter computed the triangulation of San Simeon Bay, Cal., 187172773774 ;
revised computation of old secondary triangulation on the Delaware River and upper Chesapeake
Bay, basing it on the revised primary work and on Clarke’s spheroid; computed the subsidiary
triangulation in the vieinity of San Francisco, 1877; revised the astronomical azimuth compu-
tation East base, Colo., 1879, and computed the horizontal directions at primary stations Southeast
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base, Yolo, Cal., 1880, at Northwest base, Yolo, Cal., 1880, and at Monticello, Cal., 1880; assisted me
in checking computations and in observations in connection with the standarding of the new five-
meter bar, and in the preparation for publication of the magnetic results of the Survey; computed
the magnetic observations made by Lieutenant-Commander Nichols between San Francisco and
Sitka, 1881; computed the magnetic observations made by Subassistant Baylor in the Southern
States in 1881; computed Assistant Eimbeck’s magnetic observations in California, Nevada, and
Utah, 1881; computed Lieutenant Very’s magnetic observations in Nova Scotia, Newfoundland, and
Labrador, 1881; computed the observations for magnetic declinations taken by Assistant Lawson
in California, Oregon, Washington Territory, and Idaho, 1881; revised the computations of the
magnetic observations made by Mr. Poole in 1875, and attended to some miscellaneous revisions.

Mr. Alexander S. Christie prepared mean places of stars for field parties ; revised the compu-
tation for spirit-level heights on line between Hagerstown, Md., and Bloemington, Md.; computed
the height from spirit-levels of line between Bloomington, Md., and Athens, Ohio, 1879;
computed the astronomical latitudes of Vaca, Cal., 1880, and of Southeast Yolo base, Cal., 1880;
computed the astronomical azimuths of East base, Colo., 1879, and of Southeast Yolo base
Cal., 1880 ; and nearly completed the azimuth computation of Northwest Yolo base, Cal., 1830,

Mr. Charles H. Kumnell computed the telegraphic difference of longitude between Nashville,
Tenn., and Atlanta, Ga., 1879-80; between Nashville, Tenn., and New Orleans, La., 1880;
between Nashville, Tenn., and Washington, D. C., 1877; and nearly completed the computation
for difference of longitude, Nashville, Tenn., and Columbus, Ohio, 1877.

Mr. Henry Farqubar computed the magnetic observations, made by Lieutenant-Commander
Nichols in California and in Mexico, 1880-’81 ; computed height from spirit-levels on line between
Athens, Ohio, and Mitehell, Ind., 1879; computed the astronomical latitude of Northwest Yolo
base, Cal,, 1880; revised computations of Lieutenant Very’s magnetic work of 1881, and nearly
completed the revision of the office computation of Assistant Lawson’s magnetic work of 1881,

Mr. O. W. Henderson attended to the clerical duties of the Computing Division, chiefly
furnishing descriptions of stations to field parties and entering geographical positions in the
registers.

The following is a specification of the work done by computers temporarily attached to the
Computing Division :

Sub-assistant D. B. Wainwright assisted in the revision of the computation of the Cape Fear
River triangulation ; computed geographical positions in the vicinity of New York City, Coney
Island, and Sandy Hook, and of Long Island triangulation, Sullivan, 1874-'75; assisted Mr. Christie
and Mr. Doolittle, and made some miscellaneous revision and computation of geographiecal positions.

T. P. Borden, Aid, was engaged in computing geographical positions, coast of New Jersey,
and on the Columbia River, near Pertland, Oreg., 1881; assisted Mr. Porter in checking certain
geodetic compatations in connection with the Yolo base quadrilateral ; attended to some copying
and other miscellaneous matter.

I. Winston, Aid, revised the horizontal angles of the main triangulation, Hudson River
near West Point, and computed geographical positions on the Delaware River and Bay, and in
New Jersey.

J. E. McGrath, Aid, computed part of the triangulation executed by Assistant Donn, near
New York, 1878, and assisted as recorder in certain eomparisons of length under my direction.

F. Gilman prepared abstracts of horizontal directions of the primary triangulation of Iilinois,
1880,

C. B. Turnbull attended to some miscellaneous copying.

Yours, very respectfully,
CHAS, A. SCHOTT,
Assistant, Coast and Geodetic Survey, in charge Computing Division.
RicHARD D. CurTs,

Assistant in charge of Office and Topography.
8. Ex. 77—13
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OFFICE OF THE HYDROGRAPHIC INSPECTOR,
September 23, 1882,

Sir: I have the honor to submit the following report of the Hydrography under my charge
for the fiscal year ending June 30, 1882:

The commencement of the year found the following vessels in the field for hydrographic
surveying: The steamer Blake, Commander J. K. Bartlett, U. S. N., Assistant, Coast and Geodetic
Survey, commanding, on dcep sea sounding in the Gulf Streamn; the steamer A. D. Bache,
Lieutenant-Commander E. B. Thomas, U. 8. N., Assistant, Coast and Geodetic Survey, command-
ing, preparing for a survey of the entrance to New York Harbor; the steamer Gedney, Lieut. U.
Sebree, U. 8. N., Assistant, Coast and Geodetic Survey, commanding, just coneluding the hydrog-
raphy off’ the coast of Texas and on her way to Pensacola, Fla., where she was preparing for the
winter season; the steamer Endeavor, Lieut. Henry B. Mansfield, U. 8. N., Assistant, Coast and
(reodetic Survey, commanding, on the survey of the Delaware River; schooner Eagre, Lient. H.
G. O. Colby, U. S. N., Assistant, Coast and Geodetie Survey, commanding, on the coast of Maine;
schooner Ready, Assistant H. L. Marindin, commanding, on the survey of Delaware River.

These vessels, working in the localities mentioned as long as the weather would permit, or to
about November 1, 1881, were in most cases—owing to the exhausted condition of the appropri-
ations—by your orders withdrawn from active operations; but, in anticipation of the action of
Congress in appropriating money in a deficiency bill for the continuation of the work, were, with
partial crews, kept ready to commence operations at short notice.

During the winter season the party on board the steamer Bache, however, was occupied in
making an inexpensive hydrographic survey by means of a steam-launch borrowed from the
Navy, of the harbor of Norfolk, and in the spring a survey off the east coast of Florida; the
steamer Gedney also, at the same time, surveying Pensacola Bay and the harbor of Key West,
Fla.; and in making examination of reported changes near Beaufort, S. C., near Georgetown, S. C.,
and another off Cape Fear, N. C.

1n addition to these two parties working during the winter, the schooner Research, in charge
of Assistant F. W. Perkins; the Steadfast, in charge of Assistant C. H, Boyd, and the Quick, in
charge of Subassistant Joseph Hergesheimer, were fitted out about Jannary 1, 1882, to complete
necessary triangulation for future hydrographic work on the coast of Texa%, eabt coast of Florida,
and west coast of Florida respectively.

The other vessels belonging to the service were laid up at the places meutioned in my last
annual report.

The charge of the party on board the steamer Endeavor, owing to the detachment of Lieut.
U. Sebree, U. 8. N, from the survey hy the Navy Department, he having completed most ably the
usual term of three years, was placed under Lieutenant-Commander W. H. Bronson, U. 8. N.,
who had been assigned to the Survey by the Navy Department in September, 1881,

, With this exception, the chiefs of hydrographic parties have remained as at the commencement
of the year.

Onthe Pacific coast the steamer Hassler, Lieutenant-Commander H. E. Nichols, Assistant, Coast
and Geodetic Survey, commanding, with the party on board until December 1, 1881, was occupied—
in addition to magnetic work—in making preliminary surveys and examinations in the waters of
Alaska; while the steamer McArthur, Lieut. W. T. Swinburne, U. S. N., Assistant, Coast and
beodetlc Survey, commanding, and the schooner Earnest, Lieut. Perry (mlst U. 8. N., Assistant,
Coast and Geodetic Survey, commandmg, were surveying respectively the coast of Cahtorma. and
Puget Sound, Oreg.

These \es~e15 were then prepared for the continuation of the hydrography on the Pacific
coast, as mentioned for those on the Atlantic coast, for which they were, with the exception of the

Hassler, not required. This last vessel was, under instructions of the Superintendent, dispatched to
the coast of Alaska, continuing a rapid survey of portions of its coast.

A list of officers of the Navy on duty in the Coast and Geodetic Survey during the fiscal year
ending June 30, 1882, is appended to this report.
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Repairs of vessels.—In addition to the many incidental items required in keeping in commis-
sion a portion, and, from rapid deterioration, the remainder laid up, of a fleet of twenty-two
vessels, together with steam-launches, the steamer Blake at Providence was re-sheathed with
copper, bilge keels re-secured after an injury in grounding, and fitted with electric lights for the
more rapid prosecation of the work for which she is equipped.

A new steam-launch was purchased to replace one condemned as unfit for use in Puget Sound-
It is believed that this new boeat, which by your orders has been named the * Fuca,” will be a
valaable acquisition to the party at work on the topography.

The steamers Baclhe, Gedney, Endeavor, Hassler, and McArthur, and schooners Tagre, Drift,
Brisk, Earnest, Research, Silliinan, and Quick, and sloop Steadfast have had more or less
extensive repairs made upon them.

Hydrographic Division.—The usual routine duties of the office have continued. Of the large
nummber of charts corrected during the year—nearly 400—some of them, owing to a complete
change in the system of buoyage inaugurated by the Light-House Board on the coast of Maine,
have made this a duty of considerable magnitude to the Assistant to the Hydrographic Inspector.
Lieut. C. T. Hutchins, the incumbent at the date of last report, was detached by the Departiment
in July, 1881, and his place taken by Lieut. R. Clover, U. 8. X, who brought to the office an
extensive experience in handling charts, together with a previous three years’ tour as hydrographer
in the Coast Survey. His zealous interest in the subject has it is thought turnished the office
with data that makes the present editions of our charts as npearly up to date as the coustant
changes in the buoys under the direction of the Light-House Board will permit.

In this connection I desire to call your attention to the hearty accord with which the different
light-house inspectors through the Board have furthered the endeavors of this division to keep
the office supplied with the latest information on the subject of aids to navigation.

The plotting and preparation of the hydrographic sheets from the data sent by the field
parties have been carried on as usual in the efficient manner already known to you, by Messrs.
Engene Willeubucher, W. C. Willenbucher, and F. . Donn.

The plotting and drafting of original hydrographic sheets are tabulated as follows:

Names, Vols.  Angles. Soundings, Miles.

E. Willenbucher.... 59 27,185 94,642 3,012
W. C. Willenbuche 64 18, 843 125, 805 2, 560
F. C. Donn 41 8,329 51,290 1,162
Total .... 169~ 54,407 271,787 0 6,784

In addition to this tabulated work, each of the draughtsmen prepared projections, made tracings
of original sheets, corrected Aids to Navigation on charts, and performed other miscellaneous work.

Besides the office work, Mr. W. C. Willenbucher was on field daty for one month, and Mr,
Donn for two months.

Very respectfully,
C. M. CHESTER,
Commanrder U. 8. N., Hydrographic Inspector,
General R. D. Currs,
Assistant in charge of Office and Topography.



100

Officers of the Navy

f at-
Name and rank. Date of &

tachment, |

i
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on duty in the Coast and Geodetic Survey during the fiscal

30, 1882

Remarks.

Date of at-

Name and rank.
tachment.

year ending June

Remarks.

COMMANDERS.

J. R. Bartlett,. . 23,1878

. M. Chester.. . Oct, 2,1877

LIEUTENANT-COMMANDERS, '

W. I1. Brownson..._......... Ang. 11,1881 -
H. E. Nichols .... . Jan, 22,1879

E. . Thomas.... Oct.  8,1879

LIEUTENANTS,

5. W. Very o Apr. 13,1881
W, T. Swinburn . May 55,1879

Uriel Sebree.......... Mar. 15,1878

H. B. Mansfield.... ' Fel, 28,188]

Richardson Clover . July 26,1881

H. G. 0. Colby...... Oct. 7,1880

. C. Cornwell Mar. 7,1881

Perry Garst .. Aug, 29,187¢

T. Dix Bolles........ April 5,1881

J. A. H. Nickels .. .. Nov. 8,1880

H.T.Monohan.. ... July 20,1878

L. C. Heilner ... Dec. 5,1878

E. M. Hughes .. June 22,1880

Hugo Osterhaus. .. ... July 31,1879
G. W. Mentz o Aug. 19,1879
W. B. Eliott .. Jan. 25,1879

J. C. Fremont, jfo... oo

Still in survey.
Do.

Still in survey.
Do.
Do.

Still in survey.

Do.
Detached Oct, 22, 1881.
Still in survey.

Do.

Do.
Detached Feb. 4, 1882,
Still in survey.

Do.
Detached Jan. 6, 1882,
Still in survey.

Do
Do
Deo.
Do
Do

Do.

| 8till in survey.

May 21,1881
MASTERS.
J. €. Fremont, if . May 21,1881
¥. A. Wilner .. . Nov., 1880

Henry Morrell .. . Dec. 81879
H. T. Reich ... . May 1,1879:
Lucian Flynne., .iNov. 7,1881 :
W. H. Nostrand . Dec. 5,1878
C. McR. Winslow . Aug.16,1881 |
Daniel Deniels ., . Apr. 21,1882 |
M.L. Wood .... . Sept. 19,1878 ;
E. L. Reynolds.. . Aug. 8,1878
C. J. Badger....... : . 21,1880 |
C. H. Amsden . 6,1878

J. W, Stewart. . 7,1878

I

Do.

Deo.

Do.

Do.
Detached May 11, 1882,
Still in survey.

Do,

Deo.
Detached Nov. 2,1881,

Detached Sept. 14, 1881,
Detached Aug. 22,1881,

© W, I Allen....

. R. H. McCarty ..

‘ Ralph Aston..

ENSIGNS,
F. W. Coffin.......
‘W. B. Caperton .

. May 24,1880
. Nov. 11,1880
. June 27,1879

.. Nov.22,1881
. May 1,1879:
. ... Oct. 14,1879 !
C. F. Pond . May 1,1879:
C. §. McClain . . Apr, 14,1882
E. M. Fisher Feb. 10,1882
H. M. Witzel Feb. 18,1882 °
0. G. Dodge.... ... May 10,1881 |
J. M. Orchard. ... Feb. 10,1882
J. N. Jordan ... July 25,1881
H. . Wackenshaw . ... June 23,1882
A. F. Fechteler .. Jan, 24,1882

... Aug. 2,1881
... Sept. 28,1881
.. June 5,1882°
.. June 22,1881
- Feb. 24,1881

W. V. Bronaugh ..
F, M. Bostwick ....
W. M. Constant....
‘W Braunersreuther ..
W. G. Hannum

PASSED ASSIST. SURGEONS,

Aug. 10,1879 |

R. C. Persons.....cccoonuveriiennnan
. E. C. Derr.... . Sept. 7,1881
" D. 0. Lewis . Mar. 16,1881

. Apr., 81881

S. W. Battle ..... ... Nov. 17,1881
H. G. Beyer... v Muy 31,1881 ¢
W. A, Corwin. .. Sept. 8,1880
J. M. Hall.... . Nov. 21,1879 |
H. T. Percy ... . Sept. 15,1879 |

PAYMASTER. ‘

W. J. Thomeon ... .. Dec.

18,1880

PASSED ASSIST. ENGINEERS

. John Pemberton.
C. A. Greenleaf.

. Sept. 24,1878 '
Aug. 19, 1880 |
Dec. 23,1878

| George H. Kearney 5,1881 |

. J. T. Bingham . . 4,1882 l
R W. Galt....... . Nov. 26,1879 |
R. L Reid........., .{June 9,1882
W. H. Nauman. . Nov. 25,1878 ’

Stillin survey.
Do.

Do.

Do.
Detached Apr. 4,1882,
Still in survey.

Do.

Do.

Do.

Do

Do.
Do.
Do.
Do.
Do.
Do.
Do.

Detached Aug.2,1881.
Detached Dec. 1,1881.

Detached June 8, 1882.
Still in survey,

Do.

Do.

Da.

Do.
Detached Sept. 22,1881,
Detached Dec. 16, 1881,
Detached Nov, 16,1881,

Still in survey.

Detached Oct. 15, 1881.
8till in survey.
Detached Mar, 30,1882,
Still in survey.

Do.

Do.

Do.
Detached Apr. 22,1882,

REPORT OF THE DRAWING DIVISION.

Drawing Division.—Mr. W, T. Bright has, as heretofore, had charge of this division, the
organization of which, together with the force of regular draughtsmen employed, remained the

same as in preceding years.

Appendix No. 4 shows a list of the charts and sketches which were completed or were in
progress during the year, and also gives a detailed statement of the work executed by each
draughtsman for the same period. The number and names of the employés attached to the
division, with a synopsis of the work performed by each, are as follows :

Mr. A. Lindenkohl continued the reduction of the additions, &e., which are made annually to
the small scale sailing charts, the off-shore series, and the gy14y scale coast charts. He has also
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reduced to a uniform scale and combined the field-work necessary for the proper execution of
the smooth drawings intended for photolithography. A number of special charts for scientific
study were compiled during the year by Mr. Lindenkohl; and at intervals his attention was given
to a proper arrangement of the data required to keep the progress sketches (which accompany the
Annual Report of the Superintendent) up to date.

Mr. H, Lindenkohl has been engaged in the preparation of the final drawings for those charts
which it was decided to issue by the aid of the photolithographic process ; various sketches and
diagrams, to accompany the appendices of the annual reports, were also engraved by him on
stone; and in addition he executed a number of reduced drawings of topographical and hydro-
graphical work for the different scale charts.

Mr. L. Karcher has, as nsnal, constructed the greater number of the projections required for
the use of the topographical and bydrographical field parties; made projects for new charts;
drawn various diagrams, and been engaged on other work of a miscellaneous character.

Mr. P. Erichsen has been engaged principally in preparing drawings of instruments of
preecision to accompany various papers appertaining to the annual reports. Of these drawings
the most important, and the one showing the greatest detail, illustrates the construction of the
new Compensation Base Apparatus.

Mr. E.J. Sommer has prepared varions drawings of coast and harbor charts; constracted
projections for field use ; made a number of tracings and projects, and given mueh time and study
to the preparation of drawings for issue by photolithography.

Mr. C. Junken has applied himself to the construction of hydrographic drawings for the use
of the Eugraving Division ; to the preparation of projections for field parties, and has indicated,
as occasion demanded, the new longitudes on the engraved copper-plates of early date. e was
detailed from office duty in the latter part of June, to make a survey of a tract of land in Wythe
County, Virginia, for the nse of the United States Fish Commission.

Mr. T. J. O’Sullivan was engaged, principally, in making fine drawings for issue by the photo-
lithographic process, and compiling sketches to illustrate the annual reports, A number of
projects, diagrams, and tracings were also constructed during the year by Mr. O’Sallivan,

Mr. A. B. Graham has, during the year, given much attention to the more technical branches
of the work of the division, and has applied a vast number of additions and eorrections, by hand,
to the chart-room editions, prior to their issue to the public. He has reduced and transferred
the shore-line to the new hydrographic and topographic projections for field use, and has made
various tracings, &c.

Messrs. J. B. Boutelle and E. L. Taney, Aids, were assigned to the division for duty in
November, and up to the time of their departure for field service, in the month of Janumary
following, were engaged in coloring _buoys and other aids to navigation upon the printed
charts.

Mr. H. Eichholtz was employed in keeping up to date the latest edition of the printed
charts by the insertion of such additional aids to navigation, changes in position, &e., of which
information had been received sabsequent to the latest date of issue and printing of the charts.
In April he was assigned the general care of the chart rooms, owing to the illness of Mr.
Thomas McDonnell, who had for many years been in charge of this important branch of the
office. Since Mr. McDonnell’s demise, which occurred on the 29th of May, and up to the date
of this report, Mr. Eichholtz has continued to discharge the duties required in the management
of the chart room.

Miss F. Cadel, who was assigned to the division inJune, has been engaged in.coloring light-
houges and buoys upon the printed charts, prior to their issue for public use.

Appendix No. 3 gives a statement of the information furnished by this and ether divisious,
during the year, in reply to special calls.
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ENGRAVING DIVISION,
July 11, 1882,
S1R: I respectfully submit the following report of work exeented in the Engraving Division
during the fiscal year ending June 30, 1882:

Number of plates completed, charts ...... ...... ... .. L. 28
Number of plates ecompleted, sketches and illustrations .................. 23
— b1
Number of plates continuned, charts. ... - ... ......... ... Ll 24
Number of plates commenced, charts. ... ... ... ... ool 4
Number of plates commenced, sketches and illustrations ................ 21
25
Number of plates that received correction, eharts.......... ......... ... 132
Number of plates that received correction, sketches ... . ........... . 12
— 144
Total number of plates worked upon .......... e e 244
Number of unfinished plates on hand at the close of the war, nhartc ...... 39
Sketches and illastrations ... ... ... ... ... ... ...l ce e 19
— 38

Of the 28 completed chart plates, 10 are new charts, 12 new editions, and 6 reissues,

In Appendix No.5 I give a list showing in detail the plates on which work has been executed.
1t should be noted relative to the completed plates that those indicated as  first edition” are
now published for the first time from engravings on copper. Those indicated as “edition of 1881,”
or 1882, have heretofore been published in their present form, or when they had been sufficiently
advanced to afford useful information, but have now received extensive additions or correetions
from recent surveys. Those indicated as “reissued” are old charts that have been thoroughly over-
hauled and brought up to date.

Many of the “printing plates” that reeeived correction were on h and four or five times. In
addition to the engraving we have had the usual amount of ecleaning electroty pes, erasures from
altos, drawing and arranging titles, general lettering and notes, marking instruments, &ec., that
invariably accumulates during the year,

The work of correcting plates of published charts has been greatly angmented during the year
by the new arrangement between the Hydrographic Inspector and the Light-ITouse Board for the
veritication of the Aids to Navigation by the inspectors of the light-house districts, and by the
change in the first