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IN THE SENATE 0F THE UNITED STATES,
May 14, 1872.
The following resolution, originating in the Senate February 12, 1872, was concurred in by the House of Repre-
sontatives May 14, 1872 :
Resolved by the Senale, (the House of Represcniatives concurring,) That there be printed thirty-five hundred extra
copics of the Report of the Superintendent of the United States Coast Survey for 1871, of which fifteen hundred shall

be for the use of the House of Representatives, one thousand for the use of the Senate, and one thousand for the use
of the Superintendent.

Attest:

GEO. C. GORHAM,
Secretary.



LETTER

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

THE ANNUAL REPORT OF THE SUPERINTENDENT OF TIIE U. 8 €0AST SURVEY FoR 1871

FEBrUARY 9, 1872.~—~Referred to the Committee on Commerce and ordered to be printed.

TREASURY DEPARTMENT, February 9, 1872,
Str: I have the honor to transmit, for the information of the House of Representatives, a
report made to this Department by Prof. Benjamin Peirce, Superintendent of the Coast Survey,
stating the operations and progress in the sarvey of the Atlantic, Gulf, and Pacific coasts of the
United States during the year ending November 1, 1871,
I have the honor to be, very respectfully, .
GEO. 8. BOUTWELL,
Secretary of the Treasury.
Hon. JAMES G. BLAINE,
Speaker of the House of Representatives.
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Services rendered te Solar Eelipse Expedition,

Observations of solar

|

|

CHEW,I.F, Services in Section 11, pp. 31-33.

CLANCY, F.'W. Assistant to chiof clerk, p. 61.

CLARK, JOHN. Sapervision of repairing and reconstructing in-
stroments, p. 66,

CLARK'S MOUNTAIN, VA, near Rapidan. Occupied for primary
triangulation, p. 37.

CLEVELAND, OHIQ. TILatitade and longitude of, p.'49.

CLIFFORD, member of British Commission. Observations of the
solar eclipse of 1870, p. 182.

COAST of California, including bays, harbors, &c., p.53; of Oregon
and Washington Territory, including bays, ports, &c., p. 61.

COLONNA, B. A. Reconnaissance of the east arm of Lake Cham-
plain, p.29; services in Section II, p. 32; in Section IIT, p. 37; in
Section IT, p. 171,

COLUMBIA RIVER, OREG. Triangulation and topograply of, p.
62,

COLTUMBUS,OHBIO. Latitude and longitude of, p. 49,

COMPARISON OF METHODS, &c., by George Davidson and
Charles A. Schatt, Assistants, pp. 154-170. 1. Resulis of the level
ing operations, pp.154,155. 2. Results of heurly observations, &c.,
pp- 153-164. 3. Results of hourly observations of atmospheric
pressure, &c., pp. 165-170.

COMPUTING DIVISION. Summary of work, p. 63.

COOPER, W.W. Chief elerk in oftice of the Superintendent, p. 67.

COURTENAY, E. H. Services in Computing Division, p. 65; serv-
ices on contract in Engraving Division, p. 6.

CRESCENT CITY BAY, CAL. Rock (* Chaseledge ") in, discovery
and survey, p. 60.

CUMMING. member of British Commission. Observations of the
solar eclipse of 1870, p. 182,

CUTTS, ASSISTANT RICHARD D. In charge ot secondary tri-
angulation, pp. 17, 171 ; of work at Lake Champlain, p. 29 ; triangu-
lation near Barnegat, N. J., p. 32 inspection of triangulation at
James River, p. 37; reconnaissance into Illinois and Missouri for
geodetic points, p. 51, .

D.

DANA, PROFESSOR JAMES D., of Yale College, p. 28

DANA, (schooner.) Services, p.32.

DALL, ACTING ASSISTANT W, H. Magnetic observations of
the coast of Alaska, p. 15; in charge of surveys of the Iacific
coast, Alaska Territory, p. 64.

DARWIN, member of British Commission, Observations of the solar
cclipse of 1870, p. 152.

DAVIS, W.H. Services in Engraving Division, p. 66.

DAVIS, R. H,, AND BROTHER. Services reandered to the Selar
Eclipsc Expedition of 1870, pp. 12, 178,

DAY, LIEUTENANT MURRAY 8, T. 8 N.,on board of Coast-
Rurvey steamer Hassler, p. 5; magnetic observations, p, 15.

DEAN, ASSISTANT G.W. Services to Solar Eclipse Expedition of
1870, pp. 12-14 ; observations for longitude of Cleveland, Ohio, from
Cambridge, p. 48; longitude of Columbus, Ohio, from Cambridge,
p. 49 ; longitude observations at Shelbyville, Ky., p.49; observa-
tions of total solar eclipse in Spain in 1870, pp. 176-179.

DEEP-SEA SOUNDINGS OFF THE MISSISSIPPI DELTA, p. 51,

DEER ISLE THOROUGHFARE. Topography of, p. 0.

DE LISA, member of Italian Commission. QObservations of the solar
eclipse of 1870, p. 1RL.

DENNIS, ASSISTANT W. II.  Topography of Deer lsle Thorough-
fare, p. 19 ; topography of Muscle Ridge Islands completed, p. 19;
topography of Nassau Souand, Fla., p. 42

DESCRIPTION OF A NEW FORM OF MRERCURIAL HORIZON,
&e., by J. H. Lane. Appendix No. 16, pp. 189-192.

DETACHED SURVEYS, mentioned on p. 17; Edgartown, Nan.
tucket, and Vineyard Haven, Mass,, p. 24; city of Providence, K.
I, p. 25 Newark Bay, N.J.,p.32; Horse-Shore (Delaware River)
and the Scluylkill, near Philadelphia, Pa., p. 33 ; Bay of Magdalena,
Lower California, p. 53; Table Mountain and wharflines at Qak-
land, Cal,, p. 57; of Pacific coast of Alaska Territory, p. 64.

DE WEES, SUBASSISTANT H.M. Services in Section T, pp. 18,
20; Section VII, p. 46 ; topography of Saing Andrew’s Bay, Fla., D. 46.

DICKINS, E.F. Services in Section X, pp. 58, 59. )

DIGGS, JOHN II.  Colored messenger, p. 15.

DILLAWAY,C. P. Services in Section II, p. 32; in Bection VIIT,
p-SL

DISBOROUGH, X.J. Triangulation Station, p.171.

DISTRIBUTION of surveying parties upon the Atlantic, Gulf, and

t Pacific consts of the United States, &c., in 1870, pp, 71-T7,
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DIVISION OF CHARTS AND INSTRUMEXNTS. Summary of
work, p. 66.

NONATI, member of Italian Commission.
eclipse of 1870, p. 181,

DONYN, ASSISTAKNT J. W. Topography and hydrograpby of
Somes’s Sound, (Mount Desert Island,) p. 19; topography and
hydrography of the Broadwater, Va., p. 34.

DORR, ASSISTANT F. W. Topography of Penabscot Bay, Me., up
to Knight's Point, p. 20; topography of Tamplico River up to
Washington, N. C,, p. 39.

DOW, MR. Relative to New York Harbor, p. 110.

DOWNES,J. Services in Tidal Division, p. 65.

DRAWING DIVISION. Summaryof work, p. 65 ; charts completed
or in progress daring the year ending October 31,1871, pp. 80, 81,

DRAWING. General Index, Appendix 17, p. 207.

DURHAM, T.V. Scrvicesin the Division of Charts, p. 66.

Observations of the solar

E.

EASTMAN. Services to Solar Eclipse Espedition of 1870, p. 182,

EASTMAN, MRS, Services to Solar Eclipse Expedition of 1870, p.
122

EAST AND HUDSON RIVELS.
p. 117,

EDGARTOWX HARBOR. Resurvey and changes, p. 18,

EIMBECK, SUBASSISTANT W. Services to Bolar Lelipse Expe-
dition of 1870, pp. 11, 12, 182, 183; services in Section VI1IT, p.51;
corresponding observations for longitude of Cletopa, Kansas,
made at Saint Louis, Mo., p. 53.

ELECTROTYPING AND PHOTOGRAPHING DIVISION.
mary of work, pp. 66, 207.

ELLICOTT, SUBASSISTANT EUGENE. Services in Section IV,
p. 40; topography of Straits of Fuea, Washington Territory, p. 63

ENCROACHMENTS ON THE CHANNELS, part of Mitchell's re-
port on harbor-lines, pp. 14%, 148,

ENDEAVOR, (steamer.) Services of, pp. 41, 42.

ENGRAVING DIVISION. Summary of work, p. 66; plates com-
pleted, continued, or commenced, pp. &2, £3.

ENTHOFFER, J. Services in Engraving Division, 1. 66.

ERXNST, 0. H,, Captain of Epgincers, U. 8. A. Services to Solar
Eclipse Expedition of 1870, pp. 12-24.

ELSHEMAN, E. Services in Division of Instruments, p. 66.

ESPIRITT SANTO BAY, TEX. Hydrography of, p. 52.

ESTIMATES IN DETAIL, pp. 6-9.

ESTIMATES OF WORK, pp. 5-9.

ETNA, SLOPE OF MOUNT. Station for observing solar eclipse of
1870, p. 181.

EVANS,J.J. Services in Section II,p. 33 ; in Section IV, p. 40.

F.

FAIRFAX, F. Scrvices in Drawing Division, p. 65. i

FAIRFAX, W, Services in Drawing Division, p. 65.

FAIRFIELD, ASSISTANT G. A. Triangulation of both sides of
Lake Champlain, p. 29 ; triangulation of Pamplico Sound,N.C.,p.38,

FARLEY, ASSISTANT JOHN. Inspection of station-marks in
Section IT, p. 27, -

FARQUHAR, SUB-ASSISTANT GEORGE. Services in Section X,
p- 58,

FALMOUTH SHOAL OR REED ROCKS, PACIFIC OCEAN, p.
51,

FALSE KLAMATH, CAL. Triangulation and topography of the
coast north of, p. 59. i

FATHOMER, (small steamer.) Services, p.31.

FERGOLA, SR. Observations, Cape 41 Monte, Naples; services,
p.12.

FERGUSON, SUB-ASSISTANT CHARLES. Hervices in Scction
11, p. 171

FERNEY, CAPTAIN THOMAS H. Services in Section IT, p. 40.

FERREL, WILLIAM. Report of meteorological effects, &c., by, pp.
93-99.
FITZ, H.J, Services to the Solar Eclipse Expedition of 1870, p. 11.

FOERSTER. Services rendered, p. 11,

FOLLER,J. Services in Division of Instraments, p. 66.

FORNEY, SUBASSISTANT 8. Services in Section X, pp. 55, 56.

FOUNTLEROY,E. H, Observations at Bodega Head, Cal., p. 155.

G.
GANNET, HEWEY, Services to the Solar Eclipse Expedition of

Tidal current computations,

Sam-

1670, pp. 13, 177,

xi

GARDEX OF THE BEXEDICTINES.
Solar Eclipse Expedition of 1870, p. 121.

GARDXNIER, CHARLES L. Services in Section VI, p. 44; Section
IV, p.74.

GASPARIS, PROFESSOR DE. Director of the observatory at Capo
di Monte, assistance rendered, p. 12.

GEMELLARO, DR. GIUSEPPE. Giving metesrological informa-
tion, p. 182,

GENERAL INDEX OF PROFESSIONAL AND SCIENTIFIC
TAPERS, &c. Appendix 17, p. 193,

GEODERY. Appendix 17, General Tndex, p. 193.

GEODETIC POINTS, New Hampshire, p. 23; 1llinois and Missouri,
.51,

GEOGRAPHICALRECONNAISSANCE BETWEEN SAN DIEGO
AND PANAMA, . 53.

GERDES, ASSISTANT F.H. Survey of Newark Bay, N. T, p. 32

GILBERT, SUBASSISTANT J.J. Triangulation and topography
of Shoalwater Bay, Washington Territory, p. 62; mentioned in
Mitchell's Report on Physical History of Chathan, p. 139,

GLUCK, MR. Montioned in Mitchell's report on Physical History
of Chatham, p. 139,

GLOUCESTER CITY, N.+J. Terminus of leveling-line, p. 151,

GOLDEN GATE, San Francisco Bay, Cal. IIydrography of, p. 5=

GOODY¥ELLOW, ASSISTANT EDWARD., Triangulation in Nar-
ragansett Bay, p.26; triangulation near New Haven, Conn., p 27
latitude observations at Cleveland, Ohio, p. 43 ; magnetic observa-
tions at Cleveland, Ohio, p. 48

GOTTHETL, A. Services in Tidal Division, p. 63.

GOVERNOR'S ISLAND, New York Harbor. Tidal observations,
. 34.

GRANGER, SUBASSISTANT F.D. Hydrography of Lake (‘ham-
plain, p. 31; hydrography of Matagorda Bay and Hspiritu Santo
Bay, Texas, p. 52; mentioned in Mitchell's report on Chatham
Beach, p. 142,

GRATHIC REPRESENTATION of relative amounts and direction
of the wind, &c., at Boston, Mass., p. 97,

GREAT BAY AND LITTLE EGG HARBOR.
hydrography, p. 33.

TREENWELL, ASSISTANT W, E. Services in Section X, p. 56.

GRIFFITHS. Member of British Commission on observativns of
the solar eclipse of 1870, p. 1282,

GUADALUPE, ISLAND DE, located and elevation determined,
. 53.

GULY COAST AND SOUXNDS. Western Florida, &e., . 44; West
ern Louisiana and Texas, p. 52.

GULF STREAM. Temperature, p. 37,

Observing station of the

Topography, p. 33;

H.

HACKENSACK, N.J. Soundings, p.32.

HALL, PROFESSOR A. Services in Solar Eclipse Expedition of
1370, p. 182,

HALL, (schooner.) Services of, p. 50.

HALTER, ASSISTANT R. E. Triangulation of James River, p. 33;
establishment of goodetic points for triangulation of Ilinoix and
Missouri, p. 51,

TARKNESS, Member of American Commission on observations of
the Solar Eclipse Expedition of 1870, p. 132

HARDING, SUBASSISTANT W.W. Died, p.15 ; hydrography of
Little Egg Harbor, Great Bay, and Absecom Iulet, N. J., p. 33;
Liydrography of Clhesapeake estuaries, p. 36.

HTARRINGTON, M. W. Services in Section XTI, p. 77.

HARRIS. Member of British Commission on cbservations of Solar
Eclipass Expedition of 1870, p. 182.

HARRISON, ASSISTANT A. M. City of Providenco inscrted on
the chart of Narragansett Bay, p. 25; topography of the same com-
pleted, pp. 25-26.

HASSLER, (steamer.) Services of, p.53.

HATTERAS SHOALS. Hydrography of, p. 40.

HAWKINS, R. L. Clerk in office of disbursing agent, p. 67,

JIEIN, HARRY 8. Clerk in office of disbursing agent, p. 15.

HEIN, SAMUEL. General disbursin'g agent of the Coust Survey,

. 67,

H%RBERT, W.A. Clerk in office of disbursing agent, p. 67.

HERGESHEIMER, ASSISTANT E., in charge of Engraving Divi-
sion, P. 66.

OERGESHEIMER, JOSEPIL Services in Section 1, p. 21 in Sce-
tion VIII, p. 50.

HETZEL, (steamer,) Services of, p. 39
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HILGARD, I. E. Assisfant in charge of Coast Survey Office, p. 64.
HILL, DR. THOMAS. Services on beard of steamer Hassler, pp.

AND SUGGESTIONS upon the lecation of harbor Iines,
&e., pp. 144-153.

HITCHCOCK, (steamer.) Scrvices of, p. 38

HOI'FMAN, C. 8. F. Services in Section T, p. 21

HOOVER, CLAYTON A. Services in Hydrographie Div ision, p. 67.

HOOVER, J. L., in charge of Division of Charts anid Instraments,
p. 66.

TIORSESHOE (Delaware River) and Schuylkill near Thiladelphia,
Pa., survey of, p. 33.

HOSMER, ASSISTANT CHARLES. Triangulation of Lake Cham-
plain, p. 30 ; survey of Sea Island channels, S, C., p-41.

HOWELL, LIEUT. COMMANDER JOIN A., U. 8. N, in charge
of Coast Survey steamer A. D. Bache, pp. 44,71,

HOWLAND, H. Tidal obgerver Boston navy-yard, p. 26,

HUDSON, F. Services in Computation Division, p. 63,

HUDSON RIVEER, N.Y. Physical survey of, p.31; report on the,
pp. 110-133; phenomena in the path of, p. 114.

HUMBOLDT, (schooner.) Services of, p.64.

HYDROGRAPHIC DIVISION. Snmmary of work, p. 65

HYDROGRAPHY. Southeast of Moose-a-Dec Reach, Me., p. 193
Prospect: Harbor, Me., p.19: Somes’s Sound, Mount Desert Islands,
Me., p. 19; Andrescegein River and Cathance River, Mec., p. 21;
sailing directions for the coast of New England, p.22; Lake Cham-
plain, p. 31 ; Little Egg Harbor, Great Bay, and Abseeomn Inlet, N,
J., . 33; the Broadwater, Va.,p.34; of the Chesapeake estuaries,
.36 ; Pamplico River, N, C,, p. 39; Hatteras Shoals, N. C., p. 40;
gea-island channels, §. C., p. 41; Nassau Sound, Fla., p. 42; ncar
the Tortugas, p. 43; Cedar Keys, Fla., p. 44 Saint George’s Sound,
¥la., p. 44 ; Santa Rosa Sound, Fla., p. 47; Mississippi River, La., p.
50: Lake Pontchartrain, La., p. 50; deep-sea soundings off the Mis-
sissippi Delta, La., p. 51; Trinity Shoal, La., p. 51; Matagorda Bay
and Espiritn Santo Bay, Tex,, p.52; off shore between San Diego
and Panama, p. 54; Falmouth Shoal, or Teed Rocks, Cal., p.57;
Blossom Rock, San Francisco Bay, Cal, p.58; rocks in Mission
Bay and approaches, p. 58; sunken rogks south of Punta Gorda,
Cal., p. 59; Orford Reef, coast of Oregon, p. 61; Partridge Bank,
T.awson Reef, and Belle Rock, p. €3.

1.

ILLINOIS. Geodetic pointsin, p. 31,
INCREASE OF JERSEY FLATS, p. 111,
INFORMATION FURNISHED in reply to special calls, &, pp.
78,79, -
ISLEBOROUGH, ME. Topography completed, p. 21.
ISODYNAMIC LINES, p. 148
J.

JACORBI, WILLIAM. Scrvices in Division of Instruments, p. 66,

JAMES RIVER, VA, Triangulation, p. 3%

JARDELLA, ASSISTANT C. 1. Topography of Perebscot Bay,
Me., p. 20 ; services in Section II, p.39.

JEREZ, SPAIN. Priucipal station of obscrvation of solar eclipse
of 1870, p. 176.

JERSEY FLATS. Increase of, pp. 111, 112,

JOHNSOYN, PHILIP C., COMMANDER,T. §. XN,
Coast Survey stecamer Hassler, p. 3; in service, p. 54,

JOSEPH HEXRY, (schooner.) Services of, p. 22

JUNKEN, ASSISTANT CHARLES. Scrvices in Hydrographic
Division, Section 11, p. 34.

Commanding

K.

KARCHER, LOUIS. 8ervices in Drawing Division, p. 65.

KENNEDY, CHARLES W., LIEUT. COMMANDER, U.S.N. On
board of Coast Survey steamer Hassler, p.5; in serviee, p. 54.

KERITH, PROFESSOR R. Latitude and longitudeof Chetopa, Kans.,
from Washington, D.C., p. 53; services in Coepuling Division,
p. 65.

RKEYPORT, RARITAN BAY, N. J. Initial Point, levcling line,
p. 171

KING, E. H. Services in Section I, p. 22

KING, V. E, Clerk in office of assistant in chargs, p. 67.

KNAPP, WILLIAM, in charge of self-registering gauge, San Dicgn,
Cal., p. 8L

KNIGHT, H. M. Services in Engraving Division, p. 66.

KNIGHT, JOHN. Services in Engraving Division, p. 66

KONDRUP,J. C. Serviees in Engraving Division, p. 66.
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L.

LACKEY,F. E. Services in Division of Iustrmments, p. 6t .

LTAKE CHAMPLAIN. Topography, p. 12; reconnaissanec of each
arm, p.29; triangulation, p.20; shore-line survey of, p. 30 Liydro-
graphy, p. 31.

LAKE PONTCHARTRAIN, LA. Tydrography, p. 50.

LAMONT, DR, Assistance rendered, p.11.

LANE. J. HOMER. Services in the Solar Eclipse Expedition of 1870,
pp. 11, 182; report of new form of mercurial horizon, &c., pp- =192,

TLANGLEY, PROFESSOR 8. P. Services in Solar Eclipse Expedi-
tion of 1870, pp. 12-14.

TATITUDE OF STATIONS. Chesapeake Bay, p. 35; Tangier
Island, p. 33; Wolf Trap Station, p. 36: Calvert Statiom, p. 35:
Clark’s Mountain near Rapidan, Va., p.37; Bull Run Monntain,
Va., p.37; Portsmouth, X. C., p. 3%; Davis's Point, Suint Andrew's
Bay, Fla., p.46; Cleveland, Ohio, p. 48; Columbus, Ohio, p. 49; Oak-
Iand, Kx., p. 49 ; Shelbyville, Ky., p. 49 ; Chetopa, Kans., p. 33.

LAWS ESTABLISHING HARBOR LINES, part of Mitehell's re-
port, &c., p. 153. .

LAWSON, F. A. Serviees in Section XT, p. 64

LAWSON, ASSISTANT J. 8. Triangulation of the 8trait of Fuea,
Wash. Ter., p.63; hydrography of Partridge Bank, Lawson Recf,
and Belle Rock, p. 63,

LEGNAZZI., Member of Ttalian Commission ou observations of the
solar eelipse of 1870, p. 181,

LEVELING OPERATIONS at Bodega Head and Cross Mountain,
pp. 154,155,

LINDENKOHL, A. Services in Drawing Division, p. 65,

LINDEXNEKOHL, H. Services in Section IT, p. 33

LIST OF MEMBERS of various nations connected with the obset-
vations of the solar eclipse of 1870, pp. 181, 182.

LIVELY, (steam launch,) Services of, p. 64.

LOCKYER, T. NORMAY, in charge of English party on observa-
tions cf selar eclipse of 1870, pp.11, 182.

LOCKYER, MES. Scrvices in English party on obscrvations of
solar eclipse of 1870, p. 182.

LONGFELLOW, ASSISTANT A.W. Topography of Isieboreugh,
completed, p. 21,

LONGITUDE observations at Cambridge, Mass., p. 24; of Cleve-
land, Obio, from Cambridge, p. 48; of Columbus, Ohio, from Cam-
bridge, p. 4%; of Oakland, Xy., from Cambridge, p. 49; of Shelby-
ville, Ky., from Harvard Observatory, p. 49; of Chetopa, Kans,, p.
53; of San Diego, Cal,, p. 54 ; of Seattle, Wash. Ter., p. 63.

LORENZONI. Member of Italian Commission on observations of
solar eclipse of 1870, p. 181,

LOWRY, T. J. Services in Scetion IT, p. 34; Scetion VIIL p. 51 |

M.

Thermometer compar,, p. 155
Section II,p. 30 ;

McALLISTER & BROTHER.

McCLINTOCK, J. N. Services in Section I, p.23;
Section V, p. 41, Section II, p. 173.

McCLINTOCK, W. E. Servicesin Seotion I, p. 20; Seetion VI, p. 43.

McCORKLE, ASSISTANT 8, C. Triangulation of west side of
J.ake Champlain, p. 30 ; measarement of base-line of Saint Joseph's
Bay. Fla., p. 45 ; trianguolation of Saint Andrew’s Bay, Fla., p. 45,

McCOY, G. Services under contract in Engraving Division, p. 6.

McDONNELL, THOMAS, in charge of Map-room, p. 66.

McMURTRIE, W. Scorvices in Drawing Division, p. 65.

MADDEN, LORENZO. Services rendered, p. 10,

MAEDEL, A. M. Services in Engraving Division, p. 66.

MAEDEL, E. A. Services in Engraving Division, p. 66.

MAGDALENA BAY, LOWER CAL. Detached survey, p. 5.

MAGNETIC OBSERVATIONS. General report of Superintendent,
pp. 14,15 station on Chesapeake Bay, p.35; Calvert Station, p. 35;
Tangier Island, p. 35; Wolf Trap, Va,, p.35; Washington, D. C.,
Capitol 1il], p.36; Portsmouth, N.C,, p.38; Cleveland, Ohio, p. 48;
Qakland, Xy., p. 49.

MAIN, J. Services in Computing Division, p. 65.

MANSFIELD, H. B, MASTER, U. 8. N. On dnty on steamer Haas-
ler, p. 54.

MARCHESE, SIGNOR. Kind services rendered, p. 184.

MARCY, (schooner.) Services of, pp. 53, 57, 58, 61.

MARGARITA ISLAXD, entrance to Magdalena Bay, Lower Cal,
elevation determined, p. 54.

MARINDIN, SUBASSISTANT H. T. Charts of Edgartewn, Nao-
tucket, and Vineyard Haven, Mass,, p. 23 ; services.in Section 11,
P 32; relating to Jersey Flats, pp. 111-115 ; mentioned in Mitchsll’s
Report on the Physical History of Chatham, pp. 139, 140, 141,



ALPHABETICAL INDEX.

MATAGONRDA DAY, TEX. Hydrography, p. 51; changes, p. 52
MATANZAS INLET, FLA. Triangulation, p. 43.
MATHEMATICS, geveral index. Appendix 17, p. 198,

MATHIOT, GEORGE. In charge of Electrotype and Photograph
Division, p. 66.

MEASTREMENT of base-line and azimuth,
p. 43.

MENDELL, BREVET COLONEL G. H,,U. 8. A Supervision of
tidal station, Pacific coast, pp. 61, 64,

MIDDLE GROUND SHOAL AND GOWANXTU
Harbor. Changes in, p. 113.

MISCELLANEOUS, technical, and other subjects.
Appendix 17, p. 202,

MISSISSIPPI DELTA, Deep-sea soundings off, p. 51.

MISSISSIPPL RIVER, Triangulation, topography.
raphy, p. 50.

MISSION BAY, San Francisco Harbor.

MISSOURI. Geodetic points in, p. 51.

MITCHELL, ASSISTANT HENRY, Partial survey of Edgartown.
Nantucket, and Vineyard Haven, Mass., p. 24 ; report on the physi-
cal survey of New York Harbor, pp. 31, 110, 133; report concerning
Nausett Beach and Peninsula, Monomoy, pp. 134, 143; hints and
suggestions upon the location of harbor-lines, pp. 144-153.

MODICA, MESSRS. Civilities shown Ly, p. 184,

MOLRKOW, E. Services in Engraving Division, p. 166.

MONTAGNTUOLA, MOUNT JETNA, p. 183,

MONTE ROSSI, SICILY. Geographical position of, p. 122,

MONTOP, CAPTAIN JOSE L., Chief of the Spanish Coeast Sarvey.
Kind co-operation of, pp. 14, 176, 137.

MOOSE-A-BEC REACH, ME. My dror-Taphv of, p. 19,

MORRISON, GEORGE A. Services in Engraving Division, p. 66.

MOSMAN, ASSISTANT A. T. Latitude, azimuth, and magnetic
observations of Chesapeake Bay, p. 35; latitude, azimuth, and mag-
netic observations of Portsmoutlk, N. C., p. 38; ezimuth, Eagle Har-
bor, Saint Joseph's Bay, Fla., p. 45; azimuth and latitude, Davis's
Point, Saint Andrew’s Bay, Fla., p. 46 ; latitude, Columbus, Ohio, p.
49 ; observations of latitude, longitude, and magnetic declination,
Oakland, Ky, p. 49; longitude, Shelbyville, Ky., from Harvard Ob-
servatory, p. 49,

MOUXNT HOLLY, N J. Occupied, p. 32; triangulation station, p.

1wl

MOVEMENTS THROUGH EAST RIVER, New York Harbor, pp.
115,117 ; their relation to those over the bar, pp. 118,119,

MUEKELLER, DIAMILLA, member of Italian Commission. Obser-
vations of solar eclipse, 1870, p. 181,

N.

NARRAGANSETT BAY, R. 1. Topography completed, p. 25.

NASSAU SOUND, FILA. Topography, p. 42; hydrography, p. 42.

NES, ASSISTANT F. F. Hydrographic services in Section II, p.
34; hydrography, Pamplico River, N. C, p. 39; relative to New York
Harbor, p. 113,

NEW HAVEN, CONX. Triangulation and topography, p. 27

NEWARK BAY, N.J. Survey of, p.32.

NEW YORK HARBOR. Sonandings, p.32; itscondition, pp. 109-133;
increage of Jersey Flats, pp. 111-113, 120-122 ; chianges in vicinity of
Middle Ground Shoal and Gowanus Bay, pp. 113, 123-126 ; changes
at and near Sandy Hook entrance, pp. 113, 114; tides and currents,
- 114; phenomena patbway of the Hudson, pp. 114, 115; movements
through the East River, pp. 115-117; East River and Hudson tidal
currents compared, pp. 117,118 ; relation of East River movements
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COAST SURVEY OFFICE,
Washington, D. C., December 12, 1871,

Sir: 1havethe honor to present this detailed report, showing the operations of the parties allot-
ted for the survey of the coast during the year ending with the month of October, and including
in a few cases mention of work carried on until this date.

It is a distinguishing feature of the service under my charge, that while it has a specific and
direct object in its bearing on the interests of commerce and navigation, the performance involves
operations and investigations which almost rival in value the primary function of the survey. The
methods and processes used have been at all times the best afforded by science and art, and the
form of publication has gained in aecuracy and beauty, so that our charts from the first have been
unsurpassed by any which have been elsewhere produced. The methods of astronomical observa,
tion employed in the survey are now universally adopted, and have greatly increased the precision
with which elements of the relative position of places upon the earth are determined. Oar deep-sea
explorations have incidentally opened new worlds of discovery to the naturalist and the physicist
The laws of the tides and of the distribution of magnetism have been traced with increased distincet-
ness, and have been made more intelligible by the observations made in the progress of the survey.
And, in the general mention of incidental advantages, it may be added that the necessary connection
between the geodetie operations upoun the two sides of the continent gives opportunity, the sugges-
tion of which cannot be justly omitted, to take steps for the geodetic survey of the eountry as the
essential foundation of all local surveys, topographical or geological. It opens, moreover, the op-
portunity of extending to the States of the interior benefits similar to those which have already
been afforded to States on the sea-board. The interest manifested in a few determinations of geo-
graphical position within the year in the Western States shows a full appreciation of the advan-
tage that must inure from extended operations similar in kind, in the local development of that
great region. The few points at the west now in geodetic relation with such as have been deter-
mined in the progress of the survey of the coast will be mentioned in the following general suni-
mary, whichi s given in accordance with the usage in previous reports. It will be seen that, with
the exception of Delaware and Alabama, the survey Las been in progress in all the sea-board and
Gulf States, and that determinations bave been made of latitude and longitude at several points
in the interior. In correspondence with the order given in this brief statement, the body of the
report will contain short abstracts of the operations in each site of work,

On the coast of Maine the topographical surveys include Somes Sonnd and Southiwest Harbor;
several of the IFox Islands which bound Seal Harbor, and others at the entrance of Penobscot Bay; the
western shore of that bay between Camden and Belfastand Isleboro’, near the entrance to Belfast Bay ;
the shores of Androseoggin and Cathance Rivers between Brunswick and Bowdoinham; the shores
of the Saco; and the coast northward to Spurwink River. The hydrography has developed Prospect
Harbor, and the ledges in the vicinity of Moose-a-bec Reach; Somes Sound including Southwest Har-
bor; Seal Bay and the western channel of Penobscot Bay between Camden and Belfast; Gilkey’s Har-
bor at Isleboro’; ledges near the Fox Islands; the lower parts of the Androscoggin and Cathance
Rivers; the vicinity of Cape Porpoise and Stage Island; Winter Harbor; the approaches to Saco
River ; and the present condition of harbors generally between Cape Small Point and Boston, with
reference to accuracy in the sailing directions. Tidal observations have been continned at North
Haven in Penobscot Bay, and at the Boston navy-yard. Points have been determined by triangula-
tion on the Androscoggin and Cathance Rivers; and others in geodetic connection with primary
. stations in New Hampshire. At Cambridge, Mass., astronomical observations were made to deter-
1c¢s
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mine longitude at several pointsin the Western States. Special examinations at Edgartown, Vine-
yard Haven, and Nantucket Harbor, were conducted with a view to determine the causes which
affect the harbor facilities. Plane-table work done in Rhode Island completes the detailed survey
of Narragansett Bay,including the coast in the vieinity of Point Judith. Yoints have been deter-
mined for extending the topography westward. Station-marks along the coast of Connecticut and
Long Island have beeu examined with reference to their preservation. The triangnlation and topog-
raphy in this seetion include work near New Haven; the shore-line survey of the greater part of
Lake Champlain, and the development of its channels between Burlington, Vt., and Plattshurgh,
N. Y. Special hydrographic operations have been conducted in Hudson River, and in New York |
Harbor, inclading tidal observations ; and the survey of Newark Bay has been éxtended to include
the navigable rivers which enter it. In New Jersey the field-work comprised operations in the
vieinity of Mount Holly, Great Bay, and Little Egg Harbor. In Delaware River a close hydro-
graphic survey develops the vicinity of League Island, and the lower part of the Schaylkill. The
sites of work in Maryland and Virginia are the Broadwater on the Atlantic coast, Calvert Stafion,
Tangier Island, and Wolf Trap, in Chesapeake Bay; the Severn, Chester, and Choptank Rivers ;
James River, aud tidal observations, as heretofore, at Old Point Comfort. The main triangulation
has been coutinued along the Blue Ridge, and maguetic observations have been recorded at Wash-
ington, D, C. On the coast of North Carolina the survey has been advanced by additional work
in the waters of Pamplico Sound ; latitude, azimuth and magnetic observations near Portsmouth,
N. C.; the development of Pamplico River to the vicinity of Washington ; soundings on the Hat-
teras Shoal, and the plane-table survey of Bogue Sound and the adjacent coast. IProgress has been
made on the coast of South Carolina by the development of parts of the Combahee, Chechesse, and
Wright's River, with others in the system of inside sea-water channels., On the coast of Georgia
and Flerida, the work of the year includes Amelia and Talbot Island, the shores and approaches
from seaward of Nassau Sound, the sea-water channels between the Saint Mary’s and Saint John’s
Rivers,and Matanzas River below Saint Augustine. Further development has been made by hiydro-
graphie operatious in the vieinity of the Tortugas. On the Gulf coast the principal channel at
Cedar Keys was souuded, as also the unfinished part of Saint George's Sound ; other operations
were conducted at Saint Joseph's Bay and Saint Andrew’s Bay. Tarther westward the Gulf eoast,
inclnding Santa Rosa Sound, was developed from Choctawhatchee entrance to the entrance of Pen-
sacola Bay. In the interior of this section, latitude, longitude, and the magnetic elements were
determined at Cleveland and Columbus in Ohio, and at Falmouth, Oakland, and Shelbyville in Ken-
tucky. On the Gulf coast the eastern part of Lake Pontehartrain was sounded. Operations on the
coast of Louisiana include part of the Chandeleur Islands, the Mississippi River to Point La Hache,
the Gulf approaches to the delta of that river, and bydrographic work in the vicinity of Trinity
Shoal.  In the interior of this section poiuts have been determined by triangulation across the Mis-
sissippi River in the vicinity of Saint Louis. On the eoast of Texas the hydrographic work has
been completed in Matagorda Bay and its branclies, and soundings have been extended southward
in its connecting waters. In the interior of this section observations were made for latitude and
longitude at Chetopa, in Kansas.

On the coast of Lower California some positions have been determined in advance of the hydro-
graphic reconnaissance, which is intended for developing the dangers in navigation between
Panama and San Diego. A special survey has been made within the year at Magdalena Bay.
Operations north of Sau Diego include in triangulation, topography, or hydrography the coast of
California, at Bahia Ona, and a streteh in the vicinity of Point Conception; Santa Barbara Island H
Sap Miguel Island ; the vicinity of S8an Luis Obispo, and San Simeon ; soandings in the approaches
of San Francisco Bay, aud others by the same party in the neighborhood of a reported shoal in the
Pacilie; bydrographic developments inside of San Francisco Bay ; the survey of the north side of
the entrance; additional work at Oakland; and tidal observations at San Diego and San Fran-
cisco.  North of that port the field-work has been continued near Mendocino Bay and near Shelter
Cove; in the vicinity of the False Klamath, and at Crescent City; and astronomical and maguetic
observations have been made at San Diego, San Francisco, Eareka, and Crescent City. At the

request of the Department, special tests were made of the coin weights in use at the branch mint
in San Franciseo.
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On the eoast of Oregon and Washington Territory progress has been made in the survey near
Cape San Sebastian, and the Orford Reef has been developed. Field operations include also parts
of the Columbia River, Shoalwater Bay, tidal observations at Astoria, and work in the vicinity of
Seattle. The triangulation, topography, and hydrography have been advanced also in the Strait
of T'uea, and in Admiralty Inlet, and several local surveys have been made in those waters.

On the western coast the season was generally unfavorable for field operations on aceount of
high winds, heavy fogs, and the smoke from burning forests in Oregon and in Washington Terri-
tory. Nevertheless, the work done is beyond the average of past seasons. Longitude has been
determined within the year at San Diego and at Seattle, so that the most remote detached trian gu-
lations on the DPacific Coast are now in known geographical relation. Astoria and Lnreka will be
ascertained in longitude when telegraphic facilities permit.

There is now a large extent of well-defined shore-line ready for the operations of the hydvo-
graphic party, which is at present on the passage to San Francisco, and provided with an amyple
outfit for oft-shore soundings.

When the appropriation for the present fiscal year Lecame available, a party, previonsly organ-
ized, was sent from San Francisco, without delay, to make such development in hydrograply, and
such other observations of interest and value as may be practicable in the vicinity of the Alentian
Islands, off the coast of Alaska. The party sailed in August, but there is yet no advice of the
arrival of the vessel at her destination.

Within the year luborious computations have been completed, giving final values for the Tongi-
tude of points intermediate between the Atlantic and the Pacific Coasts. Of these, the principal
ones are Omaha, Salt Lake City, and San Francisco.

Computations are in progress for determining the transatlantic longitude, which depends upon
the observations made last year at Brest and Duxbury.

The discussion is continued, of full series of tidal observations, with reference to the construc-
tion of tables of prediction.

In the Coast-Survey Office the operations ot the several divisions have kept pace with the field-
work. Twenty new charts have been published, including three new editions of ¢harts made need-
ful by extensive changes. TFifty-eight charts have been in hand in the drawing division, of which
nine were commenced within the year. Of the various engraved charts, about ten thousand copies
have been printed, and an equal number of copies distributed from the Office. Of the manuscript
maps on file in the archives, sixty-six have been copied or traced within the year, to moet calls for
information from various brauches of the public service.

Tide-tables for the ports of the United States, for the year 1872, have been computed and
issued from the Office,

In the hydrographic division, special care has been taken in regard to the marked places of
buoys on the published charts. Most of the sea-marks liable to shift have been carefully deter-
mined in position, and marked on the charts which admitted of such changes without detriment
to the sailing directions.

Specifications for the construction of several steam-vessels and schooners, to replace sueh as
had been worn out in the service, were carefully drawn up by the hydrographic inspector, when
means became available under the appropriation for that object. The smaller vessels were com-
pleted first, and went into service in the winter of 1870. 'Within the present year two steam-vessels
were fitted out, and are now employed in the duty for which they were intended.

The internal arrangements of all the new vessels are admirably adapted to the demands of the
service. Their qualities as sea-boats and fast sailers have testified to the excellence of their models
and to the ability of Captain Patterson as a naval constractor.

The iron steamer Hassler, intended for hydrographie service on the Pacific coast of the United
States, was launched at Kaighn’s Point, N. J., on the 12th of September of the present year.
“While the hall of the vessel was under construction, the officer detailed by the honorable Secretary
of the Navy for the command of the hydrographic party gave personal attention to the details
specified in the plan of the hydrographic inspector. As soon as possible the steamer was rigged
for sea, and at the end of October trial was made of the engine in a run from Philadelphia to

Boston. Commander Johnson was entirely satisfied with the performance of the vesscl as a sea-
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boat, and with special gratification reported that a rate of about seven and a half knots was main-
tained during the day by the consumption of only two and a half tons of coal. This unequaled
economy in fuel deserves attention, which will donbtless be more closely attracted by the working
of other engines similar to that now in the steamer MHassler.

The rigging, outfit, and final adjustment of the machinery of the steamer for a long voyage’
were cotnpleted at the Charlestown navy-yard, where also the magnetic condition of the ship was
tinally tested, with reference to the use of compasses in steering at sea. This important service
was performed by Assistant Charles A. Schott, aided by Dr. Thomas Hill, of Waltham, Mass. The
officers of the vessel are fully informed in regard to the means requisite for maintaining the effect. |
ive use of the compasses.

The steamer Hassler is a three-masted screw-propeller of three hundred and fifty tons, and is
helieved to be in all respects admirably designed for general hydrographic service. Incidental
duty, in which the vessel is now employed, will be briefly mentioned under the next head.

The second steamer, built and fitted out under the supervision of the hydrographic inspector,
and designed for hydrographic work on the coast of the Atlantic and , Qy}lf of Mexico, is of two
hundred and eighty tons burthen. This vessel was lannched in August,\mid was named after the
late Superintendent A. D. Bache. The hydrographic party now on board, under Lieutenant Com-
mander John A. Howell, U. 8. N, is engaged in running lines of soundings and noting tempera-
tures with a view of developing the characteristies of the Gulf Stream. In general the vessel will
be employed for ofl-shore hydrography, in gathering material for the larger sailing charts.

VOYAGE OF THE COASI-SURVEY STEAMER HASSLER.

As already mentioned, the Ilassler was planned and built for hydrographic serviece on the west-
ern coast of the United States. In lier transfer from the Atlantic side the intelligent and ener.
getic officers detailed by the honorable Secretary of the Navy for duty in that vessel would un.
doubtedly have made valuable observations ; they would have continued the researches which were
commenced by officers of the Coast Survey upon the phenomena of the ocean, and whick have
become the stimulns to general scientific inquiry. The deep-sea soundings have suggested the
existence of intimate relations between the currents and natural channels of the ocean; the dredg-
ings have brought to light new fanna peculiarly related to the natural listory of the globe; and
even the temperatures and densities of the ocean at various depths, and in different localities,
appear to be subject to laws worthy of the most careful investigation. Other nations have recog-
nized the significance of the facts first developed by the Coast Survey, and have pursued eorre-
sponding inquiries under conditions much less opportune than those presented by the incidental voy-
age of the steamer ITassler around Cape Horn. Bat it is evident that whatever gencral interest
may be felt by the Navy officers on board, and however anxious they may be to collect data, their
labors must be greatly facilitated by the assistance of those who bave advanced, through years of
patient stady and comparison, toward the end songht in such investigations. Without the co-ope-
ration of men eminent in science, the voyage wonld be much restricted in time, and correspondingly
restricted in special results, I therefore felt it to be a duty not to limit this voyage to the least
regnirements of navigation, but to take advantage of the occasion for the solution of momentons
questions, or at least to add something to the knowledge now generally admitted to be of special
consequence by its direct bearing upon important unsolved inquiries. The wish toward that end
has been nobly met by the men of science and their friends. At my invitation the direction of the
desired scientific researches has been undertaken by Professor Louis Agassiz, and be bas been
assisted with large means furnished by enlightened men of fortune. He has undertaken the expe-
dition in the spirit which bas pervaded his life—with intense devotion to the interests of his adopted
country, and with increasing desire that its scientific fame may be commensurate with the rank
which we otherwise hold amongst the nations of the civilized world. The departure from sight and
daily intimacy of that eminent man, upon a long and, it may be, perilous voyage, leaves a void
which cannot be filled. But while the exploration intended is a consummation worthy of his great
life, he alone is equal to the grandeur of the enterprise. We hope to meet him on the shores of the
Pacific Ocean in the vigor of his pristine strength.
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Trofessor Agassiz is accompanied by Thomas Hill, LLL. D., ex-president of Harvard University ;
L. F. Pourtales, esq., Assistant in the Coast Survey; and Dr, Franz Steindachner, all of them expe-
rienced observers.

Commander Philip C. Johnson, U. 8. N., now in commaund of the steamer Hassler, is assisted
in the bydrographie service by Lient. Commander Charles W. Kennedy, Lieut. Murray S. Day, and
Masters Henry B, Mansfield and Edward W, Remey. With an outfit sufficient for all the observa-
tions that will be practicable within the period allotted for researches, the vessel started on her
voyage from Boston on the 4th of the present month,

ESTIMATES.

In some general remarks which accompanied my estimates in September last for the work of the
next fiscal year, and of which a copy will be included with this report, attention was called to the
interest now alive in the interior States in regard to aceuracy in geographical positions. A few
additional remarks are suggested by incidents which have since transpired.

By means of a limited number of well-ascertained points in each State, the existing maps
might be corrected by State authorities, and used in the improved form, as they are used now, for
general purposes. Special needs will in time press for the minute survey, first of one part and then
another, until the whole area of each State is correctly mapped. If, therefore, positions are deter-
mined in advance, and sufficient in number for the area, more or less, after serving for the partial
correction of State maps, the same points avail for the State authorities in making future topo-
graphical and geological surveys. Secured for identification by marks set in the ground below the
reach of needful operations in tillage, and protected from willful displacement by State law, the
points at places not to be speedily developed may await for years the occasion for reference to them.
Instances of the recovery of old stations will be mentioned in this report under the head of station-

- marks, in Section II. Bat, to be in true relation, points must be determined in reference to their
conmnection with each other, and economy in fixing them is in proportion to their number. One only,
settled in latitude and longitude, involves far greater cost than the average of ten or more brought
into connection with it by angular mcasurement. It need not be here explained that the longitude
of any one in a series of points determines all adjacent positions that have been properly joined by
triangulation. Within the year, a few geographical positions have been in this way determined in
the vicinity of Saint Louis, and others in the States of Ohio, Illinois, and Kentucky, under a pro-
viso in the last appropriation bill which allotted a small sum for such purposes. The results very
foreibly illustrate the wisdom and expediency of giving without delay, as ean be done at small cost,
a sure basis for surveys that may be undertalken at the West by State authorities. Last year the
longitude of Saint Louis was well ascertained, a station there being of importance as one of sev-
eral at which observations were made on the solar eclipse of 1869.

At the state-house in Columbus, Ohio, the longitude deduced from observations made in Octo-
ber last by one of our most experienced assistants, proves that the previously accepted position is
in error by as much as three miles. This diserepancy was not known when the governor of Ohio
applied for the benefit of the provision made by Congress.

The points proposed for determination in the vicinity of the Mississippi are from ten to eighteen
miles apart. It is intended to conneet all of them with the nearest section corner of the surveys
made for the General Land-Office. Hence the work done by the Government in the geodetic con-
nection of the Atlantic with the Pacific Coast, as proposed in the estimates, incidentally avails for
the geographical adjustment of large and populouns areas at the West, and presents a motive for
early action in regard to correct State maps, in the issue of which the Government has collateral
interest, through the requirements of the postal service.

Early in the present season, aid given for the direct uses of the Department of the Interior,
has added a point still farther westward to our list of well-ascertained positions. At the request
of the Commissioner of the General Land-Office, latitude and longitude were determined at a sta-
tion on the southern boundary of Kansas, near the ninety-fifth meridian, as will be noticed under
the head of Section 1X in the body of this report.

Telegraphie facilities now extending into the interior afford ready means for correcting longitude
by the proeess first nsed and now mainly depended upon in the survey of the coast. Many points
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along the sea-board, and several in the middle of the continent have been already fixed by the appli-

cation of that method.

A copy of the detailed estimates for continuing the work of the survey during the fiseal year

1872-'73, which were submitted in September last, is here subjoined :

For general expenses of all the sections, namely : Rent, fuel, materials for drawing, en-
graving and printing, and for transportation of instruments, maps, and charts; for
miscellaneous office expenses, and for the purchase of new instraments, book, maps,
and eharts, will require...... ... o e

SECTION I. Coast of Maine, New Hampshire, Massachusetts, and Ehode Island. FIELD
WORK.—To continue the triangulation of the branches of Passamaquoddy Bay, and
to extend the work so as to include the northeastern boundary along the Saint Croix
River; to determine subsidiary points on the coast of Maine for the use of plane-
table parties; to continue the topography of the western shore of Passamaquoddy
Bay, the estuaries of Frenchman’'s Bay, that of Mount Desert Island, and of the
islands and shores of the Penrobscot and of Isle au Huut Bay, and that north of Saco

© Bay; to continue off-shore soundings along the coast of Maine, and the hydro-
graphy of Frenchman’s Bay, Goldsborough Bay, Penobscot Bay, and Isle au Haut Bay ;
to continue tidal and magnetic observations, and to make such astronomical obser-
vations as may be requisite in the section. OFrICE-woRK.—To make the com-
putations from field observations; to continue the drawing and engraving of General
Coast Chart No. 1, (Quoddy Head to Cape Cod ;) to continue the drawing and engraving
of Coast Chart No. 4, (Naskeag Point to White Head Light, including Penobscot Bay ;)
to complete No. 6, (Kennebee entrance to Wood Island Light ;) No. 7, (Sequin Light to
Cape Porpoise Light;) and Coast Chart No. 13, (from Cuttyhunk to Point Judith,
including Narragansett Bay ;) to draw and engrave preliminary charts of South West
Harbor and Somes Sound, (Mount Desert Island;) to continue the drawing and en-
graving of the harbor and river charts of the coast of Maine, and complete charts
of Narragansett Bay and Lake Champlain, will require .. ........ ... <. ..ot

SecTION 1I. Coast of Connccticut, New York, New Jersey, Peansylvania, and part of Del-
wrare. TFIELD-WORK.—To make supplementary astronomical observations ; to con-
tinue the triangulation of Connecticut River, and plane-table work near New Haven;
to complete the triangulation between Mount Holly and Barnegat Light-house, New
Jersey ; to continue the detailed topography of the coast of New Jersey below
Little Egg Harbor and that of the shores of the Hudson River, above Haverstraw ;
to execute such sapplementary hydrography as may be required in the vicinity of
New York Bay and Delaware Bay ; to continue the tidal observations. OFFICE-
woRrRK.—To make the computations and reductions of field work; to continue the
drawing and engraving of Coast Charts Nos. 21, 22, and 23, (from Sandy Hook to
Cape May,) will require .. ... ... . . . . i

SECTION III. Coast of part of Delwware, end that of Maryland and purt of Virginia.
FIELD-WORK.—To malke the requisite astronomical and magnetic observations in
this section ; to connect the outer coast triangnlation with that of Chesapeake Bay,
across the Peninsula; to continue the primary triangulation parallel to the coast
southward along the Blue Ridge in Virginia and North Carolina; to connect with
the primary, the triangulation of the Upper Potomac ; to continue the topography
of the sea-coast and bays of Virginia, north of the Broad Water; and that of the
shores of the James River, including the requigite triangualation; to complete the
shore-line survey and hydrography of bays and inlets remaining unsurveyed in
this section ; to continue tidal observations. OFFICE-WORK.—To make the com-
putations from field-work ; to complete the drawing and engraving of Coast Charts
Nos. 29 and 30, (from Chincoteague Inlet to Cape Henry,) and of General Coast Chart
No. 4, (approaches to Delaware and Chesapeake Bay ;) to continue work on a chart of
the lower part of James River, and to draw and engrave the supplementary surveys
of the estuaries of Chesapeake Bay, will require ..............oiiiii i, ,

$25, 000

80, 000
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SECTION IV. Coast of part of Virginia and part of North Carolina, FIELD-WORK.—To
continue the triangulation of Pamplico Sound, and to make the requisite astronomical
and magnetic observations; to continue the topography of the western shores of
Pamplico Sound, and complete that between Neuse River entrance and Core Nound ;
to continue the off-shore hydrography of the section and that of Currituck and
Pamplico Sounds, and their estuaries; and to coutinue observations on the tides
and currents. OFF1CE-WORK.—To make computations and reduetions; to draw and
engrave Coast Charts No. 38 and No. 39, (Nag's Head to Cape Hatteras;) to
continue the drawing and engraving of Charts Nos. 42, 43, and 44, (Pamplico Sound
and estuaries;) to complete No. 50, (Cape Fear River and approaches to Wil
mington ;) and to continue work on the chart of Pamplico River, will require....... %38, 000

SecrioN V. Coast of South Carolina and Georgia. FIELD-WORK.—Tc¢ make the requisite
astronomical and magnetic observations, and the triangulation between Little River
and Winyali Bay, South Carolina; to continue the topography between Winyah
Bay and Cape Romain ; to complete the topography and sound the inland water-
passages between Charleston Harbor and Savannal River ; to continue the off-shore
hydrography of the section aud tidal observations. OFFICE-WORK.—To make the
computations ; to continue the drawing and engraving of General Coast Chart No.
VIL, (from Cape Romain te Suint Mary's River ;) complete Coast Charts No. 56 and
57, (from Savannah River to Saint Marys River;) and charts of Doboy and Altamaha
Sounds, Saint Andrew's Sound, and the inland tide-water communication along the
coast of Georgia, will require.. .. ... .. ... .. ... Ll 40, 000

SEcr1oN V1. Coast, Keys, and Reefs of Florida. FierdD-work.—To determiune the longi-
tude of points on the western coast of Florida ; to continue the triangulation and
topography from Matanzas Inlet southward towards Mosquito Inlet ; to continue the
survey of Tampa Bay ; to complete the hydrography of the Floride Reef, and that
of the bay of Florida; to make explorations in the Guif Stream, and the tidal and
magnetic observations. OFFICE-WORK.—To make the computations from field
observations; to draw and engrave additions to offshore Chart No. X, (Florida
Straits,) and No. X1, (Key West to Tampa Bay;) and engrave Coast Charts No, 70
and No. 71, {Ifey West to Tortugas,) willrequire........ ... .ooiiiii i iae.. 40, 000

Srerion VII. Gulf Coast of the Flovida Peninsula worth of Tampa Duy and coast of
West Florida. TF1ELD WORK.—To continue the triangulation and topography -of
Chattahoochee Bay, and of the Gulf Coast eastward and westward from it; to meas-
ure a base of verification, and to make such astronomical and magnetic observations
as may be requisite in the section; to survey and sound the entrance to the Suwance
River ; to complete the hydrography of Saint George’s Sound; and to continue the
tidal observations. OFFICE-WORK.—To make the computations from field-work ; to
continue the drawing and engraving of Coast Charts No. 82 and No. 83, (from
Ocilla River to Cape San Blas ;) of General Coast Chart No. XIII, (Cape San Blas
to Mobile entrance,) and of Coast Charts No. 86 and No. 87, (Choctawhatchee en-
trance to Mobile Bay,) will require .................. ... faereaens Co et 30, 000

SecrioN VIIL. Coast of Alabama, Mississippi, and part of Louisiana. FIELD-WORK.,—
To extend the triangulation westward from the Jississippi Delta, along the Gulf
Coast, and to make the astronomical and@ magnetic observations required in this
section ; to continue the survey of the Mississippi River, and determine points in
the vicinity of Saint Louis and Cincinnati; to continue the hydrography of the
Mississippi between the head of the Passes and New Orleans ; to complete the sur-
vey to the northward of Isle au Breton Sound, and to make the tidal observations.
OFFICE-WORK.—To make the computations pertaining to field-work; to continue
the drawing and engraving of the General Chart No. XIV, (Gulf Coast between Mo-
bile Point and Vermilion Bay ;) to complete Coast Chart No. 91, (Lake Borgne and
Lake Pontchartrain ;) continue No. 92 and No. 93, (Chandelewr Islands to Southicest
Pass ;) and complete No. 94, (Mississippi Delta and Eiver,) will require ........ ... 50, 000
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Sucrion IX. Coast of part of Louisiana and Coast of Teras. TIELD-WORK.—To meas-

ure a baseline for verification; to continue the triangulation and topography of
Madre Lagoon, from Corpus Christi Bay southward ; to complete the hydrography of
San Antonio and Fspiritu Santo Bays ; to continue thie off-shore hydrography, and
to make the requisite tidal observations. O¥FrFICE-WORK.—To make the office com-
putations; to continue the drawing and engraving of General Chart No, XVI, (Gul/
Coast from Galveston to the Rio Grande,) and to engrave charts of Corpus Christi
Pass, Aransas Dass, and Pass Cavallo, will Tequire ........... ... ... ... ...

Total for the Atlantic Coasl and Gulf of Mexico.. ... ... _.........._... o

$35, 000

$391, 000

The estimate for the Western Coast of the United States is intended to provide for the follow-
ing progress in the survey :

Sect10N X. Coast of California, TIELD-WORK.—To make the requisite observations

for latitude, longitude, and azimuth, at stations on the coast; to extend the trian-
gulation and topography from Gaviota to Point Conception and Point Arguello, and
the survey north and south of Shelter Cove ; for the topography of Tumal Pais, and
of the southeast Farallon ; to extend the topography between San Gabriel River and
San Juan Capistrano ; to continue that of the coast south of San Simeon, and from
San Luis Obispo to Point Sal; also from Cuffec’s Cove towards JMendocine Bay ; to
continue the plane-table survey of the Santa Barbara Islands, and make the requi-
site triangulation ; to continue the hydrographic reconnaissance between San Diego
and Panama, and sonndings in the western part of the Santa Barbara Channel ; to
extend the coast hydrography from False Klamath northward to the upper limit of
the section; to continue tidal observations. OFFICE-WORK.—To0 compute results
from the field records; to draw and engrave preliminary charts of the coast from
Point Vineente to Point Conception, ineluding Santa Barbara Chanael, and of the
coast from Humboldi Bay to Trinidad IHead ; to make additions to the General
Chart, showing the coast between San Diego and Cape Mendocino, and for the issue
of a chart of the vicinity of Point Saint Grorge, inclnding Crescent City Harbor ;
also for operations in—

SecrioN XI. Coast of Oregon and of Washington Territory. FiELD-WoORK.—TFor the

determination of latitude, longitude, and azimuth, at stations in the section; to
continue the triangulation and topography from Cape San Sclastian towards Port
Orford, and include the hydrography of the Orford Reef; to extend the detailed
survey of Shoalwater Day southward ; to continue the topography of the shores of
Columbia River ; to extend the hydrography of the coast of Oregon southward from
Cape San Sebastian ; to continue the topography and requisite triangulation of
islands in Washington Sound ; to extend the hydrography in their vieinity, and the
survey in Puget's Sound ; to make tidal observations. OFFICE-WORK.—To make
computations; to draw and engrave charts of Orford Kecf, Port Discovery, and
Washington Harbor ; and to make additions to the charts of Waskington Sound,
Duget’'s Sound, and of the coast from Cape Mendocino to Vancouver Island ; and for
operations in—— =

SEcrioN XII. Coast of Alaska.~—To continue the hydrographic reconnaissance in the

vicinity of the Aleutian Islands, with observations on the tides and currents; to
draw and engrave the results of the explorations; and to make additions to the
three hydrographic sheets of the coast of Alaska, will require ........... e eeann

For extending the triangulation of the coast survey so as to form a geodetic connection

between the Atlantic and Pacific Coasts of the United States, including compensa-
tion of civilians engaged in the work, per act of March 3, 1871: Provided, That the
triangulation shall determine points in each State of the Union which shall make
requisite provision for its own topographical and geological surveys......... e

$240, 000
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For pay and rations of engineers for the steamers used in the coast survey, no longer

supplied by the Navy Department, per act of June 12, 1858...... ... ... e £10, 000
For continuing the publication of the observations made in the progress of the coast

survey, including compensation of civilians engaged in the worl, per act of March

3, 1843, the publication to be made at the Government Printing Office. .. ... .. 10, 000
For repairs and maintenance of the complement of vessels used in the coast survey, per
act of Mareh 2, IB33 .. ooor oo e .. 45, 000

The annexed table shows in parallel columns the appropriations made for the fiscal year

187172, and the estimates now submitted for the fiscal year 1872-°73 ;

Estimated for . Appropriated

Objects. fiscal year | for fiscal
1872770, year =T
For continning the survey of the Atlantic and Gulf coasts of the Tnited States, and Lake Champlain. includ- |
ing compensation of ¢ivilisns engaged in the work, and excluding pay and cmoluments of officers of the i
Army and Navy, and petty officers and wen of the Navy cmmployed in the work, per act of Mavel 3, 1243, £391, QU0 #3301, 000

For continning the survey of the western coast of the United States, including compensation of civilians i
engagei in the work, per act off September 30, 1800 L L e i iieaa e 240, 600 40, 00

Tor extemling the trinngulation of the Coast Surve
and Pacific coasts of the United States, and assisting in the State surveys, including compensation of |

civilians engaged in the work, per act of Mavele 3, 1871 oL o oo oo 30, 000 13,000

For pay and rations of engincers for the steamers used in the Coast Survey, no longzer supplied by the Navy ¢
Department, per act of Fune 12, 12858 L. ot it ae e e eaaaad 10,000 : T, 000
For continuing the publication of the observations mwade in the progr

s of the Coast Survey. including com- ¢ r
peusation of civilians engaged in the work, per act of March 3, 1543, the publication to be made at the !

Government Prinsing Office ... oo oo Lt e i 10, 060 4 10, 000
For repalrs and maintenanee of the complemnent of vessels used in the Coast Survey, per act of March 2, 18537 45,000 45, G0

B 1 7 g : 726.000 706, GO0

SOLAR ECLIPSE OF DECEMBER 22, 1570,

Certain astronomiecal phenomena of rare occurrence and high importance for the advancement
of human knowledge, have, in all civilized countries, since modern science has been eultivated,
been deemed matters of national importance. Among these are total eclipses of the sun, and for
many years it has been customary for the great nations to organize expeditions for the observation
of them. The first total eclipse visible in this country since the formation of the Government was
that of June, 1806. This was accurately observed at several points, and a valuable painting was
made of it. We were not favored with another until November 30, 1834, when the moon’s shadow
passed over the continent from northwest to southeast. This eclipse was observed by R. T. Paine,
esq., of Boston, at Beaufort, S. C. A third eclipse did not visit our eountry until 1860 ; hence, at
that time this wonderful phenomenon was for most American astronomers a matter of hearsay.*

The path of the eclipse of July 18, 1860, was from Washington Territory to the northern shore
of Labrador, and thence across the ocean to Spain. This eclipse was observed by expeditions
organized under the Superintendent of the Coast Survey, and the results are published in the report
for that year. It was also observed by the astronomers of several governments abroad, and was
the first total eclipse which was photographed. In 1868, British, French, and German expeditions
were fitted out for the observation of a total eclipse in India. On this occasion brilliant discoveries
were made in regard to the spectrum of certain rose-colored prominences seen about the sun at such
times; and these discoveries have been increasing in interest ever since. In 1869 another total
eclipse was visible in the United States, It was observed by parties organized by the Coast
Survey and other Government bureans. The results were of high importance. Photographs of
the whole corona were taken for the first time; the first observations were made upon the spee-
trum of the corona; the radial polarization of the corona was first observed with care, while
the former knowledge of the subject was advanced in every direction. The results of these two

* Mr. G. P. Bond bad observed the eclipse of 1351, in Sweden.

2cs
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eclipses were of such importance in regard to one of the chief scientific problems of our time, the
constitution of the sun, as to excite the profoundest interest throughout the world. It was felt by
everybody, even easually interested in science, that the eclipse of 1870 afforded an opportunity for
removing the last obscurity from the subject of the corona, such as ought not to be let slip, the more
80 as no other eclipse was expected to be observed during this century.®* In accordance with these
views the Hon. John A. Bingham, of Obio, introdanced a joint resoluticn, which was approved by
Congress and the Executive, authorizing the fitting out of an American expedition, sucli as were
to be sent out by Germany, by Frauce, by Great Britain, by Italy, and by Spain, to study the
phenomena of this eclipse. The late nnbappy war prevented the first two nations from sparing .
any of their energy for this peaceful emulation, but extensive preparations were made by all the
others. The American and English parties were in co-operation and afforded each other mutual
aid, It is hoped that the good feeling thus engendered was not without influence beyound the circle
of scienee. The observations of this eclipse had for their general result the trimmphant vindica-
tion of the American observations of the year before, the novelty of which had made them some-
what suspected in Europe; as well as the establishment of the superior accuracy of the American
lunar predictions. Some new features were observed in the corona and in the chromosphere, and
other observations were multiplied. This is, however, not the place for entering upon the details
of scientifie proceedings, which will be given with 21l desirable fulness in the appendix.

With a view of selecting localities where astronomical conditious, as well as those of the
weather, might be expected to be favorable for observing, Mr. Charles 8. Peirce proceeded to
Europe in advance under my direction, and after visiting Italy, Spain, and European-Turkey, recom.-
mended the ocenpation of stations in Southern Spain and in Sicily. The country east of Italy over
which the track of the totality passedhad the sun toolow for pliotographic purposes. Considering
the probable distribution along the line of totality of the Furopean astronomers, I decided finally
t» dispatch two parties, one to be stationed in the vieinity of Xeres, in Spain ; the other under my
immediate personal direction, to occupy positions on the island of Sieily, in the neighborbood of
Catania. In selecting observers I availed myself of such as had previous experience, which, in
matters pertaining to solar eclipses, is of much importance, and whose former services in the special
lines of duty assigned gave full assurance that no fact that eould possibly be poted under the cir-
cumstances would be lost.

The party organized for service in Sicily had the threefold duty assigned of making measures
of precision, including the determination of the geographical position, and local time of contact;
of getting photographic impressions of the various phases of the eclipse and of the corona; and of
analyzing the corona by means of the polariscope and spectroseope. Accompanying phenomena
were also to be recorded. To improve, as much as possible, the chances of the weather, the party
was spread over as large an area as conld conveniently be included, a precantion which proved of
great value, as may be gathered from the account of the labors of the party.

A most cordial co-operation with the party of British observers, several members of which took
position at Catania, was maintained throughout our stay. While in England and on the continent,
on my way to the place of observation, the opportunity was taken to procure additional instru-
ments required for our purpose.

The party is indebted to Mr. Wilding, our vice-consul at Liverpool, and to Signor Cattaneo,
Italian consul at that port, for affording facilities to pass our instruments through the Messina
custom-house. Our thanks are especially due for most effective assistance rendered in receiving,
storing, and forwarding our instruments, and reshipping them for New York, to our consul, Mr. F.
W. Behn, at Messina, and the vice-consul, Mr. Aug. Peratoner, at Catania. We were indebted also
to Professor Lorenzo Madden and Professor Orazio Silvestri, ot Catania, for assistance, and to the
municipal authorities for permission to use the grounds occupied by the observers.

The distribution of the party in the vicinity of Catania, and the nature of the results secured,
will be briefly mentioned.

Qur principal station was in the garden of the Benedictine convent of Saint Niecola, in the

* Nevertheless, the British government has sent out parties to another eclipse in 1871, in India and Australia, and
three American astronomers have been invited, through the Superintendent of the Ceast Survey, to joir the expedition.
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western part of the city—a position selected by Assistant Charles A, Schott, who determiuned early
in Dceember the latitude and longitude, and also the focal time. L. M. Rutherfurd, esq., of New
York, provided photographic apparatus for use by Mr. H. G, Titz, optician, who was sent in charge
of the equatorial, and was assisted by Mr. D. C. Chapman and Mr. Burgess, photograpbers. TFor
determining time and latitude, Mr. Schott used the portable meridian telescope €. 8. No. 9, and
sidereal chronometer Kessel, 1287, which was rated at Washington, and checked at London, Berlin,
Munich, and Naples. Tor local time comparisons the party is indebted to Dr. Iorster, director of
the Berlin observatory; to Dr. Lamont, director of the Munich observatory: and to Drofessor de
Gasparis, director, and Mr. Tergola, assistant of the observatory at Capo di Monte at Naples.

Transits were recorded on five nights, and thirteen pairs of stars were obzerved for latitude; the
longitude depends upon that of Naples and Munich. In order to secure accuracy, Mr. H. H. D.
Peirce compared chronometer times at Syracuse with the party of observers from the United States
Naval Observatory, thus verifving the determination for longitude of the respective stations. A
number of chronometers were in advance rated for the nse of the observers, and a small triangulation
was made uniting the eclipse stations in the garden with the triangulation by Dr. Peters and Buaron
Waltershausen, who surveyed that vicinity previous to the year 1841, It is gratifying to note the
very close accordanee between the earlier astronomical determinations and those taken thirty years
afterward. Time-signals, by heliotropes, were sent and received by the observers at Catania and
at the Monte-Rossi station. Mr. Schott included in his series of geographical positions the threc
places occupied in the garden of the convent, two by the English party in eharge of Mr. J. Norman
Lockyer, and the other by Mr. J. H. Laue, of the office of United States Weights and Measures, who,
though fully prepared for spectroscopic observations, was prevented by untavorable weather from re-
cording special results. The photographic party secured forty-five negatives of the sun, seventeen
during the eclipse and before totality, and fourteen after it, at irregular intervals, taking advautage of
breaksin the clonds. The direction of a parallel of declination was indicated by the image of a thread
so0 adjusted before the eclipse that a solar spot might be seen as moving along the thread during the
transit. Mr. Fitz operated the equatorial and timed the pictures. Awn attempt was made by means of
. an ordinary camera to secure an impression during the momentary appearance of a portion of the co-
roua. The time of the first contact was noted by Mr. Schott, who was apprised by a pistol fired by a
memberofthe English party, (the reportby pre-coneert,) indicating that Mr. Lockyer had aiready spee-
troscopically noted the approach of the moon’s limb over the solar chromosphere. The deuse clonds
which came from the direction of Mount Etna and to the west of it defeated all uttempts at observ.
ing the times of the inner contacts, and of the last coutact. Mr. Schott, however, saw through &
rift in the clouds a part of the corona to the northward and eastward of the sun’s center for abous
three seconds. It appeared in sharp outline, nearly concentric with the moon’s limb, of white, silvery
ligllb, extending, by estimation, to about one-third of the moon’s radius. The light tint of orange-
vellow, usnally accompanying total eclipses, was seen about the southern and eastern horizon. The
first contact, or beginning of the eclipse, as predicted from data in the American Ephemeris, was
only three and nine-tenths seconds earlier than the time actually noted in observing at Catania.

My own station was about three miles north of Catania, at the villa of the Marquis di San
Giuliano, whose obliging courtesy is a subject of grateful remembrance. There the weather was
more favorable than at the ecity, and afforded a full view of the corona, the study of which was
made a special object. Mr, C. S. Peirce observed with a polariscope and obtained good results.
Mrs. C. S. Peirce was successful in drawing the corona,and distinetly recognized the dark rifts
which have become the subject of discussion, and which were photographed by Mr. Brothers, of
the British party, at another station. Farther north were stationed Bvt. Brig. Gen. H. L. Abbott,
United States Engineers, Professor Roscoe, of England, and Signor Amerigo de Schio, Dr. Vogel, of
Berlin, and others. Their object was to observe the phenomena of the eclipse at the greatest possible
height on the southern slope of Mount Etna, for comparison with similar observatious taken at
stations near the sea-level. It is mueh to be régretted that this party was overtaken by a snow-
storm, which obscured the sky, and obliged them to descend during the time of the eclipse.

A few miles to the westward and northward of Catania, at one of the trigonometrical signals
on the western peak of Monte Rossi, Dr. C. H. F. Peters, of Hamilton College, Clinton, N. Y,
and Sub-Assistant W. Eimbeck, selected a position for observing the eclipse. Dr. Peters bad a
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spectroscopic apparatns, and Mr. Eimbeek a comet-seeker. This party, also, had unfavorable
weather, but succeeded in noting the tiives of the irst coutact and of the last contact—the last
through thick haze. The interior contacts were lost ou avecount of a passing bail-storm. Mr,
Eimbeck also assisted Mr. Schott in recording transits and other observations at Catama.

Professor J. C. Watson, of Ann Arbor, Mich.. ovenpied a station on the high ground near
Carlentini. The weather there was favorable during the time of totality. Professor Watson
made observations which resulted in two eolored drawings of the corena, of unrivaled fullness of
detail and accuracy, Dr. T. W. Parsons, at Syracuse, also made an claborate colored representa-
tion of the eclipse.

It will thus be seen that my party in Sicily were distributed to the north of the track of total
eclipse, while stations to the south of it were occapied by the party from the United States Naval
Observatory. Stations on the central line were occupied by the ltalian astronomers, including the
Padre Secchi, Professor Cacciatore, and others.

A detailed account of the rvesults of observations will be found in the Appendix No. 16 of the
report of 1870, ‘

I take this opportunity to mention the kindness of Henry Suter, esq., Her Britannic Majesty’s
vice-cousul at Larissa and Volo, who, when it was contemplated to send a party to Larissa,
aftorded every facility for the prosecution of inqguiries; and was in readiness to assist furtber, if
it had been expedient to occupy a station near that city.

The general charge of the observations to be made in Spain was assigned to Professor Joseph
Winlocek, director of Harvard College Observatory, Cambridge, Mass., with Assistant George W,
Dean, of the Coast Survey, as executive officer.

The party of eleven persons from the United States was organized early in October, 15870,
Nearly all were scientitic observers, and had been so engaged during the total eelipse in August,
1869,

Two English and one Spanish observer joined the expedition at Jerez, and it is highly gratify-
ing that notwithstanding the unfavorable weather on the day of the eclipse, most of the observers
were quite successful.

It being desirable to obtain as far as practicable in advance, information in regard to the
meteorological conditions of the winter climate of Southern Spain, Assistant Dean, before leaving
Eungland, collected statistics which proved of much value in selecting the locality in Spain for
observing the eclipse. Mr. Dean was cordially assisted in his inquiries by the Astronomer Royal,
and by several members of the Royal Astronomical Society.

Professor Winlock, Capt. O. H. Ernst, of the United States Engineers, Professor C. A. Young,
Professor S. P. Langley, Professor Edward C. Pickering, and several other members of the expedi-
tion, sailed from New York for Liverpool early in November and reached Loudon about the middle
of thiat month., Most of the instruments and equipments were reshipped at Liverpool for Gibral-
tar, arriving at the latter port near the close of November, and from thence were forwarded by
steamer to Cadiz,

The intormation obtaiuned from commanders and chief officers of steamers plying between
England and Mediterrancan ports, in regard to probabilities of weather, was confirmed by the
observations of other gentlemen, who had long resided in Southern Spain. Comparison of state-
ments showed that the prospect for fair weather on the day of the eclipse might be hoped for at
poiuts ou or near the Atlantic Coast.

The geographical position of Jerez being favorable; with good facilities for transportation by
railrvad from Cadiz, Professor Winlock decided to make the necessary arrangements for observing
the eclipse near that place.

The principal station was located about a mile northeasterly from the city, in an olive grove
belonging to Messrs. Richard H. Davies and brother. These gentlemen placed their grounds and
buildings at the disposal of the expedition, and their constantaid and generous hospitality to all
the observers during their stay at Jerez is gratefully acknowledged.

Some delay was experienced iu obtaining lumber and other materials, but all difficulties were
readily met. On the 16th of December the instruments were in position, and good’_b}‘)servations
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for time and latitude were made by Assistant Dean and Captain Ernst, assisted by Mr. Henry
Ganuett, of Harvard College Observatory.

These observations were repeated on several favorable nights, immediately preceding the day
of the eclipse, at which date the latitude and local time at the eclipse station had been well
determined, completing the necessary arrangements for observing the phencmena.

The (le preceding the eclipse was unusually pleasant, but about midnight c¢louds began to
cover the sky, and in a few hours the rain fell rapidly, with a strong wind from the southwest.
The prospeets for suceess on the morning of the 22d of December were exceedingly doubttul;
nevertheless, each observer continued to perfect his arrangements, hoping that before the beginuing
of the eclipse the clouds would open, and give an opportunity to il to complete the observations
80 earnestly desired. These hopes were in the main realized. The time of the * first contact”™ was
successfully recorded by Assistant Dean, and a few seconds later thie phiotographer of the expedi-
tion, Mr. O. H. Willard, of Philadelphia, obtained & good pbotograph of the sun. During the
progress of the eclipse Mr. Willard, with the assistance of Mr. J. Mahoney, took fourteen photo-
graphs of the eclipse, one of them exhibiting very satisfactorily the coronal structure during
totality. The equatorial telescope used by the photographer has a focal length of about seven
feet, with an aperture of six and a half inches, corrected for actinic rays. This instrament and
several others for the service were furnished by Professor Winloek. The photographic telescope
used by Mr. Gannett had a focal length of about thirty-five feet, with an aperture of tfour inches.
This telescope was firmly adjasted in a horizontal position, receiving the solar rayvs from a movable
heliostat near the objective. Mr. Gannett obtained five photographs in the course of the eclipse,
but owing to partial obscuration by clouds they were not entively satisfactory.

The time at which each photograph was taken wus recorded by the ehronograph,

Spectroscopic observations upon the sun were made by Professor Winlock with two prisms,
attached to a five and a halt inch achvomatic telescope. Professor Winlock had devised a very
complete apparatus for recording the positions of the lines seen in the spectroscope as rapidly as
the observer could point upon them, and with a precision equal to meuasurements with o microwe-
ter. Before leaving America,-each spectroscope for use in Spain was provided with this apparatus,
which consisted essentially of a steel point or graver, movable by a micrometer-serew, so that in
pointing upou any line seen in the spectroscope the exact position of the line would bLe recorded
upon a small silver plate, when the observer pressed the graver key. DIrofessor Winlock observed

a faint continuous spectrum, without dark lines. Of the bright lines, the most conspicnmls was
hndnoﬁ 1474, which was seen in all the spectroscopes.

Professor Young, of Hanover, N. II., used a new spectroscope, recently designed by him, and
constructed by Messrs. Alvan (_}ldl‘ls & Sons, of Cambridgeport, Mass. It has a train of six prisms of
heavy flint glass, each two and one-fourth inches high, and having a refracting angle of fifty-five de-
grees. Aseventh half prismtollows,on the back of which is eemented a right-angled prism, by which,
after two total reflections, the light is sent back through the upper part of the same train of prisms
until it reaches the observing telescope. A deseription of this instrument has been published by
Professor Young in our seientific jonrnals.

‘With this spectroscope attached to the Dartmouth College equatorial, having a focal length of
nine feet, and aperture of six and a half inches, Professor Young was enabled to wateh the ocenl-
tations of the protuberances, and announce the approach of the moon several seconds before the
“Afirst contact.” With the slit of the spectroscope placed taungentially at the moment of obscura-
tion, the field of the instrument was filled with bright lines.

Mr. Pye, a young gentleman who assisted Professor Young, saw this with a spectroscope of
one prism.

Mr. Abbay, of Wadham College, Oxford, also observed with a spectroscope, and his results
were soon after published in the English journals.

. Professor Langley, of Allegheny, Pa., observed the structure of the corona with a grand
achromatic_of four inches aperture, and a power of abiont one hundred and fifty. Ile reports that,
on the closest scrutiny of the part nearest the sun, nothing was seen but a nearly uniform diffused
light, except that one dark ray in the field was noticed to be absolutely straight, and nearly radial.
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The outline of the corona was roughly quadrangular, the larger diagonal making an angle of nearly
forty-five degrees with the vertical. Professor Langley also used a Savart’s polariscope, which was
attached to a small telescope of one and a half inches aperture. Daring totality the bands were
distinctly seen on the corona, and were brightest where normal and tangent to it. As the polari-
scope was slowly rotated, no marked change of their brightness was seen during the whole revo-
lution, and they presented the appearance and characteristics of radial polarization.

Captain Ernst oceupied an elevated station about half a mile northwest of the principal
eclipse-station, His observations were upon the general appearance of the corona and landscape
during totality. Mr. Gordon, who resides in the vicinity, was at the same station, and made an
excellent sketeh of the corona. _

Professor Pickering, of Boston, also oceapied the station last mentioned, and successively
used an Arago polariscope, one of the Proymowski form, and a Savart, and obtained similar results
with each, which indicated the radial polarization of the corona.

The light covering the moon’s disc was observed to be polarized throughout in the same plane,
and the observations showed that the Aragoaud other polariscopes dependent on eolor, were suffi-
ciently delicate to determine the plane with accuracy.

Mr. Ross, at the same station, used a modification of the Bunsen photometer, and obtained
several accordant measurements, showing that the light was about equal to that of a candle burn-
ing at a distance of two feet.

‘While the preliminary observations at the ¢“Olivar station,” at Jerez, were in progress, a meridian-
line, one hundred and forty-six metres in length, was established and carefully marked with stone
posts by Assistant Dean. ’

With the friendly co-operation of Captain Pujazen, director of the San Fernando Observatory,
arrangewents were also made for exchanging clock-signals by telegraph, for the purpose of deter-
mining the longitude of the Olivor station, but the eontinual stormy weather prevented the execu-
tion of this work. Assistant Dean acknowledges the valuable assistance rendered by Capt. José
S. Montop, chief of the Spanish Coast-Survey, who, in addition to other data farnished, kindly
offered to connect the American eclipse-station by triangulation with the Spanish survey.

Captain Montop’s observations place the longitude of our eclipse-station, at Jerez, 4* 53”3, or
197, east of the observatory at San IFernando, which would give for the Olivar station approxi-
mately 4" 43™ 42%1 east of Washington.

The expedition was suceesstul, and results of great value have been obtained. In the appendix
(No. 16 of the report of 1870) will be found the details noted by the several observers.

MAGNETISM.

Observations made by the field-parties for determining the magnetic declination, dip, and bori-
zontal intensity will be mentioned in connection with other processes of the survey, to which the
observations were incident in several of the coast-sections.

At the magnetic station on Capitol Hill, in Washington City, Assistant Charles A. Schott
recorded, in June, a complete series, and from his observations deduced the declination, dip, and
intensity. His successive yearly results make parts in the discassion of the seenlar variation at
Washington City. '

In several instances, within the year, observers not connected with the survey have availed
themselves of the means afforded at the standard station for testing and comparing their mag-
netic instruments. Those now in use in the Arctic expedition, under Captain Hall, were adjusted
by the assistance of Mr. Schott. The instruments nsed by the exploring party of Lieutenant
Wheeler, in the region of the Colorado River, were tested at the same station. Assistant W. H.
Dall, now on the coast of Alaska, is provided with the means of making reliable maguetic observa-
tions; all the instruments for use under his direction having been compared at the station on Capi-
tol Hill just previous to his departure for the Aleutian Islands.

Late in November, when the iron steamer Hassler was about to sail from Boston, Assistant
Schott, at my request, made elaborate observations for testing the magnetic condition of the vessel,
and for determining the heeling error, and such other data as might be requisite for the effective
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use of the compasses in steering. The application of instruments provided as tests, and whieh
were left on board, was fully explained by Mr. Schott. As practical illustrations e measared the
dip, the ratios of the horizontal and vertical intensities, on shore and on the vessel, and the devia.
tion of the standard compass for the heading of the vessel at the time. Lieutenant Marray 8. Day,

~of the Hassler, assisted in these observations.  The records and manuals on the deviation of com-
passes on board of iron ships were left in the charge of Dur. Iill, who accompanied the hydro-
graphic party in the Hassler.

OBITTUARIES.

The year 1871 has been unnsually marked with sadness to us by the prematuare death of five
of the younger men attached to the Survey, each of whom was known among his associuates and to
myself a5 of the most active and useful in his grade.

To the hydrographic division the change thus wronght has been especially severe. The record
of deathsincludes one of its most trusted members, dnd two thoroughly-trained aids, who had given
great promise of efficiency in hydrographic pursuits.

Sub-Assistant William W. Harding died of typhoid fever at Philadelphia on the 23th of Sep-
tember, suddenly closing, in the midst of special adaptation and earnestuness in duty, a period of
twelve years of service. At the date mentioned his party was engaged in hydrograplic work on
the coast of New Jersey. Summer and winter, for several years previous, he had unremittingly
pushed similar duty to complete the survey of the brauches of the Chesapeake Bay, Limself tracing
the shore-lines, and in large results giving sare evidence of patience, energy, and skill, ITe had
in full measure all the qualities desirable in his profession. In him & cultivated mind was ready
at any time to be enforced by a strong will, and the ntmost which could thus be done in any direc-
tion lie had of himselt subordinated to the interests of the work committed to his charge.

The social qualities of Sab-Assistant Harding endeared him to all in the Survey, and to a large
circle of Iriends outside of its membership.

Arthur F. Pearl and George W. Bissell, two hydrographic aids of great merit, were drowned
near Apalachicola, Fla., on the 26th of February, together with four men of the party on service
in that vicinity. The disaster resulted from the upsetting of their sail-boat in a very sudden squall
of wind on their return to the anchorage of the schooner Silliman, whichk was about four miles off;
after having attended church at Apalachicola.

These aids were young men highly valued for their confirmed moral worth, and for industry
and attention in the performance of duty. Both were good sailors, and, besides being well quali-
fied in other respects, they had evinced strong inclinatious toward the hydrographic service. In
that branch their thorough training had bLeen strongly seconded by their own native energy and
readiness to encounter any dangers incident to the course of duty.

During several seasous the senior aid served in Chesapeake Bay, in the party of Sub-Assistant
Harding, whose subsequent untimely death has been already mentioned. TFor the winter service
of 1870, Mr. Pearl, at his own request, was transferred to the warmer air of a station on the Gulf
coast, his over-exertion in the Chesapeake hydrography having brought on hemorrhage of the
lungs. His amiable companion, Mr. Bissel, had been previously associated with several hydro-
graphic parties in different sections of the Atlantic coast.

Harry 8. Hein, junior clerk in the office of the disbursing agent, died at his home in George-
town, D. €. on the 17th of September, having just passed the twenty-first year of his age.

Under the eye of his father, and by implieit filial obedience greatly endeared, this estimable
young man recently entered upon the discharge of duties pertaining to the accounts of the Survey,
He was then robust and without any symptom of the rapid deeline which, after a short iliness, ter-
minated in death. The break thus made in a loving family-circle strongly moves our sympathies,
.and our regret for the loss to the service of so much promise. In the short perviod of his service,
Mr. Hein had won regard by his amiable deportment and by readiness in business.

John H. Diggs, colored messenger, died of consumption, at his own house in Washington, on the
12th of July, aged thirty-six years. Before the close of boyhood he came into service in the Goast
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Survey Oftice, and his intelligence and tact, shown in years of personal attendance on the Superin-
tendent, kept for him the unvarying esteem of the late Professor Bache. The same qualities soon
won my personal regard. 1 valued him also as a man who had ripened in knowledge by constant
devotion to the interests of his ofticial superior.

A few years ago, when stricken with pulmonary weakness, John was assigned to such service at
the Oftice as least taxed his vital strength. The progress of disease was not lessened, yet his
duties were performed with but few intermissions until a few weels before his death.

PART II.

In this part of thereport will be given short abstracts of the work done by the several parties.
The notices will be, as heretofore, arranged in geographical order, heginning on the Atlantic with
the coast of Maine, and closing with mention of work done on the coast of Texas. On the Pacitic
side, the most southern site of work will be mentioned first, and others in geographical order
going northward, the notices closing with mention of arrangements made for hydrograplic service
on the coast of Alaska.,  Iield-work at poiuts intermediate Detween the Atlantic and Paecific will
be placed in conformity with the longitude of the sites.

Henee reports on the determination of geographical positions in Ohio, Illinois, Kentucky, and
Missoari will Le classed with abstracts of work done on the coast of the Gulf of Mexico. The
statements, concise as possible, will be limited generally to meotion of the sites, names of the
assistants employed, and brief mention of statistics. Before entering upon these details, a few re-
mirks are due to the distinctive branches of the work.

The progress of the triangulation on the Atlantic and Gulf coasts during the past year has
fully realized the views which were embodied in wy estimates of September, 1870. No plan, how-
ever, in regard to special localities, made out a year in advance, can be adhiered to in every detail.
Unforeseen emergencies arise, and calls are made for special information. To such contingencies
the extended operations of the survey have been subject doring recent years in the interests ot com-
merce and for other public uses. Ience, while the triangulation has not been continued at every
locality proposed in the estimate referred to, other sites, and sometimes other duties, have been
substituted, according to the necessities of the service. In some cases, parties have been concen-
trated, where immediate results were advisable,

Including the usual reconnaissance and astronomical work inseparably connected with the tri-
angulation, thirteen parties have been engaged in the course of the year at twenty-seven sites on
the Atlantic coast and Gulf of Mexico. This isexelusive of other branches, in one or otherof which
partics have operated within the year on the borders of all the seaboard States of the Union,
excepting Delaware and Alabama,

In aecordance with the recommendation contained in my preliminary report of September, 1870,
a small appropriation was made by Congress; at its last session, for commencing the geodetic con-
nection between the Atlantic and Pacific coasts, and for the determination of points in any of
the interior States which may require them as the basis for State surveys, or for the construction
of State maps. The expenditare of part of that small sum has already revealed a considerable
error in the hitherto accepted geographical position of so prowinent a point as Columbus, Ohio.
It is certain that any expenditure which may be made for this purpose will soon be repaid to the
General Government by the more accurate information thas acquired in regard to distances, or the
length of post-routes, upon which contracts for the postal service are principally based. By the
1st of July, at which date the appropriation became available, applications had been made by the
governors of New Hampshire, Ohio, Indiana, and Missouri for the determination of geographical
positions within the limits of their respective States. Accordingly several parties were assigned,
and have been engaged in this duty and in the geodetic connection during the past five months.
Statements in detail of their labors aud results will be found further on in this report. Near the
end of November last, the governor of California made a similar request.
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O the 1st of Deecewber, 1870, a comimmunication was reesived from the Fou. G. €, Walker,
governor of Virginia, applying, in conformity with a joint resolution of the ceneral assembly of that
State, “for the assighuient of a competent corps of surveyors to the duty of ascertaining and
locating the true boundary-lines between the State of Virginia and the States of Marvtand, North
Carolina, and Tenunessee™  Ou the 13th of January ast a somewhat similir application was made
by the Hon. Oden Bowie, governor of Mavyland, in terms as follows: “ Dy un act of the general
assembly of Maryland, of 1863, a commission was appointed to meet a commission to be appointed
by the State of Virginia, to settle and adjust the boandary-line on the eastern shore of the Chesa-
peake Buy, between the States of Virginia and Maryiand, It is partienlarly desived that the
survey tequired in this work should Le made by the most competent and experienced corps of
surveyors., I, thevefore, ou the part of Maryland, apply to you for the assignment of such a corps
from those engaged in the Coast Sarvey.”

These applications were referred to the Department, with a recommendation that they should
be favorably considered. The approval of the Secretary of the Treasury was given in February,
with the understanding that the operations of the pavty detailed should be confined to the work of
ascertaining and locating the ¢ true boundary-lines between Virginia and Marviand, ” and “that all
proper expenses ineurred be paid by the States interested,”  In pursuance ot this anthority, Rich-
ard D. Cutts, esq., the assistant in charge of the secondary tiiangulation, was requested to take
general chiarge ot the proposed surveys; to meet the joint commission, and, after consultation, to
make the necessary arrangements for the prompt execution of the work. It was not, however,
until the 17th of November last that a meeting of the commission was called at Oristield, Md., to
which point Mr. Uutts proceeded a few days afterward. A majority of the Maryland commission-
ers not being in attendance, and the zeason for field operations being nntavorable, considering the
delay that must oceur before a surveying party, at the short notice given of the meefing, conld be
organized, the sarvevs were posiponed. The commission adjourned to meet in May next.

In a general review presented by Assistant Catts, 1 recognize the special advantage of his
services in the study of details counected with the secondary trinngulation.  To him is due also the
recognition of valnable suggestions for commencing the defermination of points in the interior,
the plan for which was settled early in the swinmer by a reconuaissance in the Western States, in
which I was aceompanied by Mr. Cuotts.  Previousty he had completed the computations resulting
from an extended series of observations and measarements for determining the heights of geodetic
stations in Section I, Late in June, Assistaut Cutts organized his party and prosecuted field ser-
vice near Mouunt Holly, mention of which will be made in its place in the body of thisreport. In
the course of the season he reviewed the progress of several of the triangulation parties in the
field, including those engaged on Lake Champlain, and there made arrangements for extending the
trinugulation northward to the United States boundary, by parties avatlable for that service from
other sections after wid-summer.

In field topography, under the general charge of Assistant H. L. Whiting, satisfactory
progress has been maintained.

As most of the important points along the Atlantic coast have been covered by loeal surveys,
the basis is well laid for systematic operations in the execution of general progress worl. Special
attention has also been given and special force assigned to the filling up and completion of various
gaps in work which earlier demands for the sarvey of particular localities made unavoidable.
During the current surveying yvear detached sarveys have been united on the coasts of Tlorida,
South Carolina, Virginia, Rhode Island, and Maine, so that the coast topography is now continu-
ous from below Saint Augustine, Florida, to Broad River, South Carolina; and from Beaufort Har-
bor, North Carolina, to Penobscot Bay, on the coast of Maine. The particular gaps in former work
which have been closed during the current year are as follows: Nassau Inlet, I'lorida, between
Savannabh River and Broad River, South Carolina; on the sea-coust of Virginia near Cape
Charles ; on the lower islands in Narragansett Bay, Rhode Island; between Saco River and Richmond
Island, and in the upper reaches of the Kennebec River, Maine.

In general progress work the coast topography has bLeen carried forward on the Gulf coast of
Florida and Louisiana, on the interior shores of Pamplico Sound, North Carolina, and in the resurvey
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,
of the sea-coast of New Jersey, made necessary by the changes in its sandy inlets and beach
formation,  On the coast of New Lngland needful resurveys have been made on the outside coast
of Riiode Island 3 and active operations have been continued in Penobscot Bay and Monnt Desert
Bay, on the coast of Maine.

Tie survey of the topography of the northern part of Lake Champlain has been completed under
the general divection of Assistant Whiting.  On notice and application from the State board of
Larbor conumissioners of Massachusetts, in reference to certain changes on the sea-coast of the
State, special surveys have been made of the barbors of Edgartown, Vinevard Haven, (formerly
Holmes' Hole,) and Nantucket. The resurvey at Edgartown Harbor reveals one of the most
important physical changes which as oceurred on this section of the coast for many years, and’
the change involves the destruetion (unless measares are taken to preserve it) of one of the most
valnable harbors of refuge on the Atlantie sea-board. The subject of these changes, with the
details of results, will be treated in reports from the officers who made the special sarveys.

Besides the charge of details for plane-table work and the inspection of such tield-sheets as
required resision, Assistant Whiting has vetained lis advisory connection with the State board of
harbor commissioners for Massachusetts.  This, although incidental, has become an important and
arduous service, and has maintained a desirable relation between the General Gevernment and the
Commonwealth of Massachusetts in the linprovement and preservation of harbors on the extensive
and important sea-board of this State.

The hydrograplitc inspector, Capt. C. P, Patterson, has provided as usual for the transportation
of the ficlid parties needing vessels, and tor the service afloat.  The relation is direet between the
field-work and hydrography, and both, for the earliest productive uses, are dependent on the condi-
tion of work in the drawing and engraving divisions of the office. Hence the ullotments for
bydrographic service are made to supplement the field-work, and, when praecticable, to complete
the churts that may be farthest advanced toward publication. Among the details in the care of
the hydrographic inspector are the notes of dangers, and sailing directions for charts, the correct
marking on them of buoys and other aids to navigation; inspection of the sheets when marked
with soundings, and the selection from all the soundings of such as will represent without needless
repetition the hydrogrophie features of places where surveys bave been made.

To the ordinary duties and responsibilities of the bydrographie inspector have been added
within the year others growing ont of the necessity for replacing vessels that have worn out in the
gervice,

The details of work on the Pacific coast will be given in the body of the report, nnder the head
of Sections N and X1. T am specially indebted to Assistant George Davidson, who makes his in-
timate knowledge of that ¢ st effective by suggestions, for placing the several parties to the best
advantage for the public service,  The operations of his own field party will be stated in geograph-
ical order in the two sections.  Assistant Davidson made available at the earliest moment the
telegraphic lines recently passed along the western coust, for the determination of longitude, and
has thus, and by latitude observations, largely added to our list of reliable geographical positions.
The trequent recnrrence of his name in Appendix No. 1, which shows the distribution of parties
during the year, is evidence of characteristic energy and devotion to the public welfare. For the
Coast Pilot of California, Oregon, and Washington Territory, written by Assistant Davidson, and
already published in several editions, he colleeted further materials while passing to and fro within
the present year between San Diego and Olympia.

In addition to regular datics Mr. Davidson made a thoroagh comparison of the working
weights and coin weights, and tesied the balances now in uge in the branch mint at Sau Franecisco.
This examination was undertaken at the special request of the Treasury Department. The neces-
sity for such accuracy us can be maintained only by rigid examination, repeated from time to time,
will be understood on mention of the amount coined, which, at San Francisco, rises to nearly thirty
millions of dollars in a single year.

Under the head of Sections, beginning at the northeastern boundary on the coast of Maine,
will now be given brief reports of cach of the separate operations of the year. A condensed view
of the field service, conformable in arrangement to the several abstraets, is shown in the Appendix
No. 1.
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SECTION L.

ATLANTIC COART OF MAINE, NEW HAMPSHIRE, MASSACHUSETTS, AND RHODIE ISLAND, INCLUDING
SEA-PORTS, BAYS, AND RIVERS, (Sketein No, ¥

Hydvography southeast of  Moose-a-bee Reael, Me.—Soundings which were made last vear
developed the roadstead known as Moose-a-be¢ Reach, and also the hydrography of the approaches
to it east and west.  In order to complete the survey of the vicinity a party wax sent in July in
charge of Sub-Assistant Horace Anderson, with the schoouer Silfiman. The ovter Tedges in the
southern and southeastern approach were defined Ly soundings in the course of the month of
August. Mr. Anderson then completed the hydrography in the vieinity of the larger islands,
aud added such details as were needed to the three sheets of the survey of last year. Many
dangerous sunken ledges were developed by the supplementary soundings.  The statisties of this
work, which was closed on the 16th of September, will be included under the next head,

Hydroyraplhy of Prospeet Harbor, 3¢é—Thiz hydrographie survey oceupicd the party of
Sub-Assistant Anderson from the 18th of September until the 20th"of October., An accident to
the boiler of the small steam-launch Sagadaioe, which was in the service of the party, ocemrred a
few days affer the soundings were taken up, and rendered the vessel useless for the remainder of
the season, The bydrography was of necessity prosceuted with the schooner Sillinan.  Among
the developments at Prospect Harbor were included the dangerons ledges which lie abour a mile
south of the entrance. Sub-Assistant Anderson was aided in this section by Messrs, C0 HL Van
Orden and . B. Pleasants. The statistics subjoined include the work done in the approaches to
Moose-a-bec Reacl :

Miles run in sonnding. ... ... ... 340
Angles measured. ... ...... .. ..... U 4. 507
Number of soundings. ... ... oLl P 18, 82%

In the early part of the year Mr. Anderson conducted a hydrographic party in Section VII,
as will be further mentioned under that head. He is now waking preparation to return to the
same site of work.

Topograply and hydrography of Romes’ Sound, (Mount Desert Island,) Me—The survey of
this harbor was made in the course of the summer by Assistant J. W, Donn with a party in the
schiooner Scoresby.  Southwest Harbor, an indentation ou the western side of Somes’ Sound, and
all the islands in the vicinity were included, and are represented on the resalting chart.  (See
sketch No. 18 in report tor 1870.) The topographical details, as usual in this section, are intricate,
but permanent in character. ITence the plane-table sheets, which year by year pass into the
archives, may be expected to represent for a long time to come the surtace features of this part of
the coast of Maine. The details presented by Mr. Donn truly depict the ground passed over by

8

his party., Statistics are subjoined of the field-work and soundings which were completed in
October:

Miles of shore-line surveyed ..... e e e 104

Miles of roads .. ..... e e e e e e e e e 37

Area of topography, (square miles) . ... ... i L Ll 28

Miles run in sounding . . ... o . L e il e . 467

Angles measured . . ... ..o e e e 3. 841

Casts of the lead....... N 20, 583

Tidal observations were carefully recorded as usual while the soundings were in progress.

Sub-Assistant I. B. Wright was attached to the party in the Secoresby. Ile had previously
assisted in the party in Section 1II, where Mr. Donn is now in readiness to resume field-work,
Mr. Wright is under instructions to conduct a hydrographie party in Section IX.

Topography of Seal Harbor, Ale—-This harbor of refuge’is a yecess in the southeastern part
of the Fox Island group at the entrance of Penobscot Bay. The plane-table work recently tarned
in by Sub-Assistant H. M. De Wees completes the topographical survey of the islands, including
the shores of the harbor, of which the area is about three asd a half square miles. The water-
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space is greatly erowded with simall islands and ledges, and these are soch that the harbor is not
navigable at low water,

Mr. De Wees resumed ficid-work in this section on the 5th of August, and cloxed the sarvey
on the 19th of Seprember.  Ile bad been previously emploved in Section VIIL The statistics of
the sheet showing the vicinity of Seal Harbor ave as follows :

Miles of shore-line traced oo o i en 2%
Miles OF roads o e e e e e 34
Areca of topography, (square miles) - ... .ol e e D

A tracing from the plane-table sheet was furnished to Agsistant Webber, who, being then
engaged in the general hydrography of Penobscot Bay, incidentally developed the ledges in Seal
Harbor., Sub-Assistant De Wees has been assigned to service for the winter on the Gulf of
Mexico.

Topograply of Deey Isle Thorowglhfare~The plane-table survey of this pass between the large
istands which bound Isle an Haut Day on the eastward, has been made by Assistant W, H, Dennis.
As usnal in the work of thix*vicinity, the shores of all the adjacent small islunds were traced at
low water, aud many ledges were defined. Ficld-work for the season was closed on the 3d of
November.,

On the western side of Penobscot Bay, Assistant Dennis eompleted the topographical survey
of the Musecle Ridge Islands, where the work of his party was commenced on the 10th of July.
He was aided in the service in this section by Mr. A, P. Barnaxd.

The statistics of the two plane-table sheets are subjoined :

Miles of shore-line fraced .- ... e e e e e e 45
Miles of v0ads e e e e e e 2
Area of topography, (square miles) ............ ... . ... L. A £

Tield-work previously done by the party of Mr. Dennis will be mentioned under the head of
Section VI. He is now completing arrangements to resume plane-table duty on the coast of
South Corolina.

Topography of Pepobseot Bay, Me——In the middle of July Assistant T. W. Dorr resumed
plane-table work near Camden, Me., and extended the topography of the western side of Penob-
scot Bay toward Belfast.,  Assistant C. 'L\ lardella at the same time worked on the shores of Bel-
fast Bay with a separate plane-table. Mr. Doir’s sheel at its upper limit includes Knight's Point
and the details sonthward to Spring Brook in the vieinity of Camden. Westward it takes in part
of Meguuticook, one of thie Ciunden Hills, and shows the surface features to an average breadih
of about two miles in going northiward. Knight's Point on this sheet is an important landmark
for vessels bound up Penobscot Bay. The harbors or roadsteads of Lincolnviile and Duck Trup,
which are slight indentations, appear on the lower sheet of thissurvey. These have no protection
from bay winds, but the mouth ot Duck River offers a small inner harbor at Ligh tide for vessels
of light dranght. At low tide the channel is nearly dry.

Along this part of Penobscot Bay the topography is much Lroken. The elevations are high,
and being shore charactervisties they will be represented upon the final charts.  Ou the topograph-
ical sheet of Assistant Dorr heights are shown ranging from four hundred and ftifty to about four-
teen huudred feet. TFor the tertiary triangulation needed in this part of the work, signals were
set up under the direction of Mr. Dorr by the Aid, Mr. W. E. McClintock, who subsequently
occupied the stations with a theodolite. Sowme points thus determined had been previously fixed
by means of the plane-table, and proved to Le closely coincident, showing the completeness of the
projections sent from the office for plane-table work. Above Kuight’s Point Assistant Dorr traced
the shore-line on a second sheet, to provide for the advance of the bydrographic party of Assistant
Webber, leaving the details for completion in another season.

From the northern limit of the plane-table sheet last mentioned, Assistant Iardella extended
the survey unorthward to include the shores of Belfast Bay. By the close of September he had
completed the topograplky near the town, and then extended the survey eastward around Moose
Point, making the work conformable with that of Assistant Dorr. By means of points already
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determined the survey about Belfast can be readily joined next season with the detailed topography
near Camden.  The statisties of the two parties are ax tollows

Miles of shove-ine surveyed oo oo in oL L Lo
Miles of rivers and Stremms .o .o Lo e Lo 83
Miles of roads . 136
Areca of topography, (square milesy) ... ... ... . e e R 31/

The field-work of Mr. Dorr, here described, was suspended on the 13th of October, A very
large area was mapped Dy the same party in the preceding winter, mention of which wiil be nrade
under the head of Section IV,  Assistants Dorr and Iardetla are now making preparations to re-
sume tield-service in that section.

I visited the eamp of M. Dorr, near Lincolnville, Me., in August lust, and took pleasure in
noticing its neatness and economy. Ile is energetic in the ficld and by forecast saves time. 1 eould
readily identity the details of his work as faithful representations of the features along the Penob-
scot Bay.  The details then on the plane-table sheet of Assistant Iarvdella showed also untiving
patience to secure accuracy.  Mr. Tardella kept the field until the middle of November, and (Leun,
together with Assistant Dorr, proceeded to topographical duty in Section IV,

Topography of Ixlcboro, (Penobseot DBay,) Me—The survey of last year by Assistant A, W,
Lougfellow included the islands it the western part of Penobscol Bay, below Isleboro, and also
the lower part of that island, ot which the total length is about eleven miles.  In the latter part of
May plane-table work was reswmned at the limit reaciied last scason.  TFrom thence Mr. Longfeliow
continued the detailed survey norvthward, aud inclunded the entire ares of Isleboro. Ax usual,
all the islets and rocks in view are represented on the topographical sheets. The tield-work was
compieted on the 16th of Qctober.

In August 1 witnessed with great satisfaction the earnestness of Assistant Loungfellow in the
prosecution of this sarvey. Ile was efficiently aided by Mr. Joseph Hergesheimer, o whom de-
volved, toward the end of the season, the completion of the work, in conscquence of the serious
illness of the chief of the party. Mr. Hergesheimer is now onh duty in Seetion VLI, where he was
also engaged during the preceding winter, .

Hydrograply of Penobscot Bay, Me—The hrdrography of Penobscot Bay has been extended
northward from its previeus liwit by the party of Assistant I. P. Webber, working with the
steamer Endeavor. Soundings were taken up in July at the southern end of Isleboro. In the
course of the summer the work was extended to the northern end ot that island, developing
Gilkey's Harbor, Dounty Cove, the chanunel Letween Isleboro and the main, and the eastern
part of Penobscot Bay to Cape Rosier.

On a second hydrographic sheet Assistant Webber plotted soundings mwade by his party in
Seal Bay, a harbor of refuge to the eastward of Long Island, in the Fox Island group, at the
entrance of Penobscot Bay. A small roek, very dangerous to vessels entering from the eastward,
was determined in position near thie Fox Island thoronghfure.

Before taking up work north of Camden, Mr. Webber examined the bar at Tennant's Harbor,
and forwarded to the office some additional soundiugs.

The statisties of the hydrograpbic work are subjoined:

Miles run in SonnAiNgG - .. oot i i i e e 1,092
Anglesmeasured. ... ..l il 7,189
Number of soundings. . ..._... ... .. e e e e 54, 881

Messrs. D. B. Wainwright, 8. N, Ogden, and C. 8. F. Hoffman were attached to the party in
the Hndeavor. Under Sections VI aud VII reference will be made to the previous operations of
Assistant Webber, He is now prosecuting hydrographic duty in Section V.

The arrangements for work in the party of Mr. Webber, and the jadgment shown in prosecut-
ing the hydrography, were subjects of special gratification when I visited his party in August in
Penobscot Bay. Operations were continued until the 17th of October.

Topography and hydrography of the Androscoggin River and Cathance Liver, Me.—The survey
by Assistant C. H. Boyd in this Section develops the water-communication between Brunswick, on
the Androscoggin, and Bowdoinham, at the head of navigation ou the Cathance River. Plane-



22 REPORT OF THE SUPERINTENDENT OF

table work was commenced on the 24th of July. Some additional points needful in extending the
sarvey on the western side of Merry-Meeting Bay were determined by triangulation. In that
service Mr. Boyd occupied six stations with the theodolite. The topography includes both shores
of the Androscoggin up to Brunswick, and the neck of land between Merry-Mecting Bay and Bow-
doinham, the 10ad joining the two towns, and, intermediate between them, the course of Muddy
River. As usual, where the water-level is subject to considerable change, the plane-table sheets
are marked with high-water and low-water shore-lines. Current observations were made in vhe
rivers, and the tides were caretully recorded. The soundings in the two rivers include the naviga-
DLle parts and join with work previously eompleted in Merry-Meeting Bay., A summary of the
statistics is appended :

Signalserected. - ... ... .. D S e 9
Points determined. ... . L e e i 7
Miles of shore-line traced, (low water). ... ... ... o . o il e 45
Miles of roads ... i e e e 31
Area of topography, (squaremiles). ... ... L L. L. e 16
Castsof thelead ...._.. ... ... ... ... e e e 12,377

The two tidal stations were eight miles apart. Between them a line was run with the level to
determine the plane of referenee for the two tide-ganges. Mr. W. 1. Vinal aided in the field-work
until the 4th of October, when he took charge of a hydrographic party, the operations of which
will be mentioned in the next section of this report.

Assistant Boyd completed the field-work near Brunswick in the latter part of October and then
made preparations to resume field-service in Section VIII, where his party bad been engaged in
the preceding winter.

Sailing divections for the coast of New FEngland~~The duty of preparing sailing directions for
the coasts of Maine, New Hampshire, and Massachusetts has been continued by Assistant J. S.
Bradford. In addition to this work, Mr. Bradford was directed to make a final cxamination of
Casco Bay, including the approaches to Portland, in advance of the intended issue of a chart which
will embraece the waters between Cape Small Point and Cape Elizabeth. The examination was
Laborious, owing to the great number of ledges and shoals to be examined, but Mr. Bradford sue-
cesstully verified the hydrography hetween the two points named.

The party in the schooner Joseph Henry also surveyed the approache® to Saco River, including
Winter Harbor and the Pool, and resurveyed the harbors of Cape Porpoise and Stage Island,
The sailing directions heretofore used were revised and sauch additions and alterations were made
as had become necessary. These were due, in some cases, to changes in the buoys, and in others
to developments made by the soundings of this season.

Much of the service by this party was necessarily office-work. Forty-three ledges were exam-
ined, including fifteen which had not been previously deseribed. The statisties are as follows :

Miles runinsounding......... ... e e e R 63
Angles . ... ... A e e e e e e 288
Number of soundings...... ... .. et e e veo.- 6,071

The report of Assistant Dradford was accompanied by sailing directions for all the harbors
between the Damariscotta and Boston.

Operations on the coast of New England were closed on the 1st of November. The vessel
was then laid np at Cousin’s Island in Casco Bay. Mr. E. H. King served as aid in the hydro-
graphic party in this section. Assistant Bradford had been previously engaged in Section VIII, as
will be further mentioned under that head. ‘

Topography of Saco By, Me—The plane-table work required to fill a gap in this part of
the survey of the coast of Maive was resumed by Assistant Hull Adams in Jnly at a point about
three miles north of Saco River entrance. Going northward and eastward the topography was
continued to Spurwink River, where it now joins with the detailed survey of the vicinity of Cape
Elizabeth. Last season the mouth only of Saco River was included in the plane-table survey. 1n
the work of this year the topography of the banks of that river was mapped, and also the vicinity
of Saco and Biddeford. The field-work closed there on the 20th of November. To the north-
ward the details include the roads along Old Orchard Beach, the lower reaches of Little River, and
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Scarborough River; Prout’s Neck and the beach beyond; and the islands and rocks in the vieinity
of Saco Bay.

Assistant Adams was aided by Mr. J. N. McClintock until October, when the services of the
aid were required in Section I1. He rejoined the party, however, at the end of that month and
conmpleted the survey of the Saco River.

The statistics of the season are as follows:

Miles of shore-dine surveyed ... ... . ... ... ... .a... e e .. 70
Miles of outline of shoalsand mavsh....... ... ... ... ... ... . .. . ... .. o7
Miles of ToAdS .. .. o e 40
Area of topography, (square miles) .. ... ... L. oL ool e 18

After tarning in the plane-table sheet of the vieinity of Saco, Sub-Ass
assigned to duty In Section VI1I.

Geodetic points in New Hampshire—In compliance with the application of the governor of New
Hampshire for the determination of points for the topographical and geological surveys in that
State, under authority given to the Superintendent by the proviso attached to an item of the last
appropriation by Congress, instructions were given authorizing Prof. E. T. Quimby, of Dartmouth
College, to commence the work in July, when the appropriation became available. The operations
were arranged to accomplish the particular object desirved, as well as to facilitate the progress of
the geodetic work for the survey of the coast, and for that of Lake Champlain. With this doable
object in view, he was direeted 1o start from the establisbed base, Monadnock-Urkonoonue, to lay
out a scheme of secondary triangles in the direction of the lake; to determine such tertiary points
as might be most available and useful for local surveys; and to provide proper bases for the cou-
tinuation of the triangulation to the northward and southward whenever needed, the whole to
constitute a thorough reconnaissance for the extension of the primary triangulation to our frontier
on Lake Champlain.

In accordance with his instructions, Professor Quimby took the field on the Ist of July and
spent that month in reconnaissance and in the erection of signals at the points to be occupied as
secondary stations. These stations were ten in number, as follows: Stoddard Heights, Pollard’s
Mount, Hartwell Hill, Lovell’s Mount, Mount Kearsarge, Stewart’s Peak, Sunnapee Mount, Rattle-
snake Hill, Crotchet Mount, and Mason’s Hill. Sigunals were also set on Monadnock and
Unkonoonuc.

On the 1st of August the observing party was organized and the measurement of horizontal
ahd vertical angles was commenced at Crotchet Mount, in Hillsborough County. "During the
month of August the aid and one man were employed in erecting tertiary signals at Lyndeborough
Pinnacle, Pack, Monadnock, Barnett Mouut, Duncan Hill, Bald Hill, Nelson Pinuacle, Bacon Ledge,
Tuttle Hill, Hedgehog Hill, Deering Pinnacle, Crany Hill, Cochran Hill, and Mine Hill. DBetween
the 1st and 18th of the month observations were made on the secondary and tertiary signals visible
from Crotchet Mount, as well us upon a number of church-spires aud other prominent objeets,
Professor Quimby reports that during this time only six days of good weather permitted observa-
tions.

On the 19th the party moved to Mason's Hill for the purpose of making at that station the
observations required to complete the parallelogram with Monadnock, Crotchet, and Unkonoonue,
This was accomplished by the 29th, not, however, without the same experience of haze, clouds, aud
fog, as at Crotchet.

Ou the 29th of August the station on Stoddard’s Heights, in Cheshire County, was occupied.
Professor Quimby suceeeded by the end of the month in measuring the angles at that point belong-
ing to the triangles around Crotchet, and in thus obtaining the latitudes and longitudes of scveral
new points. -

The period having arrived for the return of Professor Quimby to his duties as professor of
mathematics and astronomy at Dartmouth College, the party was discharged on the Ist of
September, The instruments and camp equipage were then stored at Hanover.

During the short seasou of two mouths signals were erected and observed upon in nineteen
townships of the State. The statistics of the work executed arc as follows:
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Secondary angles observed ... . . i e e e e 13
Tertiary angles observed .. ... .. oo oo . 58
Vertieal angles observed. . ... L i e 12
Number of measurements. . ... ool e cr e 1,637

In reference to the determination of points for the special benefit of the State, Professor
Quimby suggests a plan for the erection of tertiary signals which would rednce the expense, and, at
the same time, interest the people in the work,

He proposes to issne, in the form of a printed eirenlar, a minute description of the signal, of
the method of setting it, and a form for describing the station, and to send these circulars to the
authorities of the different towns, with a view to induce them, at the expense of the town, to erect,
under the sapervision of the assistant condneting the observations, such terliary signals, aud at
such points as he may think advisable.

Longitude observations at Cambridge, Mass.—Under separate heads in Section Y11 of ghis re-
port, mention will be made of longitude determinations at Cleveland and Columbus, in the State
of Ohio; and at Falmouth, Oakland, and Shelbyville, in the State of Kentucky, where stations
were ocenpied for observing the total solar eclipse which occurred in August, 1864,

During autumn of the present year, Prof. Joseph Winlock, director of the Cambridge Observ-
atory, was in communication with the observers in Obhio and Kentucky, and exchanged time-
signals with them severally by telegraph for the respective longitude determinations. It is
gratitying to refer to the steady and usetul co-operation of the Western Union Telegraph Company
in affording, free of cost, the facilities for exchanging clock-signals between distant stations, The
work is done at night, and after the telegraph-oftices are closed for business. Nevertheless, much
of the success recorded in our longitude determinations has been due, beyond the use of the lines,
to the assistance cheerfully given by the otficers and operators of the telegraph company. For the
observations required at the western stations the wires in each case were connected with Cam-
bridge Observatory, so that time-signals might pass directly between Professor Winlock and each
of the observers in Ohio and Kentucky.

Edgartoicn, Nantucket, and Vineyard Haven, Mass.—Early in the summer application was made
to me by the JMassachusetts Board of Harbor Commissioners for information whieh should aid
thew in the consideration of certain petitions from citizens of Martha’s Vineyard and Nantucket,
relative to the proposed opening of passage-ways through the beaches of Edgartown and Nan-
tucket Harbors, and the c¢losing of the inlet at the lagoon of Vineyard Haven. In respouse to this
application, partial surveys were made by Assistants H. L. Whiting and Henry Mitchell, in order to
furnish tor the desired conclusions data drawn from the present condition of the places in question.

The coast section, in which these harbors lie, is of special interest because of the wasting of its
headlands, the shifting of its beaches, and the singular tidal phenomena in the approaches by
sound and sea.

As long ago as 1846, Lientenant Commanding (now Rear-Admiral) Davis first called attention
to the physical changes that were in progress along this part of the coast of Massachusetts, and
in the same year Mr. Whiting made his first survey of' the special locality in question. My own
connection with these studies dates back to 1855, when the problems arvising from Mr. Mitchell’s
tidal inquiries were referred to me for solution by my predecessor.

Aside, however, from these cirenmstanees, which give to the neighborhood a seientific interest,
the national importance of the two ports of Martha’s Vineyard entitles thewm to watchfulvess on
the part of the Coast Survey, especially when fears for their utility and permanence are reflected
in the petitions of intelligent citizens. Tn calling upon Mr. Whiting and Mr. Mitchell for reports
concerning the changes, 1 instructed them to make such surveys, each in his own field, as might
seem to them desirable. .

1t appears from these reports that the southern opening of Edgartown Harbor through Cot-
amy Beach bas been closed upward of two years, and this closure bas greatly embarrassed the
fishing interests of the place, and given rise to apprehensions that the main entrance from the
north may #ill up because of the loss of tidal circulation. No shoaling of the main entrance has, how-
ever, yet occurred.  1n the channel-way over the bar the depth has increased one foot within the
last twenty-five years, and is now sixteen feet at mean low water; but within Chappagquiddick
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Point a shoaling has taken place opposite the town wharves. This shoaling extends quite across
the channel, but has not seriously diminished the depth. That the apprehensions referred to are
groundless I would by no means imply, but that the harbor, in its principal points of excellence,
remains unchanged after two years of closure, at the sonth beach, is beyond question.

‘There have heen several closures of the Cotamy Beach since the settlement of the island,
and each new inlet has repeated essentially the history of its predecessor. It has first buarst
through the western portion of the beach, then worked to the eastward, till in course of time it
reached the firm land at Wasque, where it made a stand, and finally sncenmbed after a somewhat
protracted struggle for existence.

The levelings over the beach brought into sharp contrast the wind-worn and water-worn sec-
tions. The first gives for contours a congeries of curves; the second two systems of nearly
straight lines. The beach where subject to the action of the wind is covered with irregular sand-
hills, while that portion which is still under the occasional control of the sea presents two sinooth
surfaces declining in opposite directions from a crest-line. The sand-hills scarcely reach the dig.
nity of dunes, but each water-worn section is in form and function a dike, differing, however, from
the artificial structure as usually built in the order of its slopes.

These natural dikes appear to have the same tform of crosssection and nearly the same alti-
tude of crest above the tide, whether observed upou the south shore of Martha’s Vineyard or the
east shore of Nantucket, as if the direction of exposure made no difference.

The survey of the interference tides of the sound and its approaches, made in 1854, hecomes
peculiarly valuable in connection with the schemes for opening the beaches T have referred to,
since we are able to give rules showing at what age of the moon, and at what hour of the tidal
day, the greatest ditference of level between the lagoon and the sea may be expected.

Although the tides of this neighborhood are small, there is a great proportional difference be-
tween the morning and evening tides, between neaps and springs, and between consecutive springs.
Moreover, the winds from different directions are unequal in their effects upon the absolute and
relative elevations of the lagoon and the sea; so that the engineer cannot dispense with the tables
deduced from the observations of Assistant Mitehell, and which are now on file in the Coast Sur-
vey Office.

After parts of the shore-line had been traced, bydrographic surveys were made in the course
of the summer at Vineyard Haven and Edgartown Harbor; aud, in addition, the tides and
currents were carefully studied.

The charts were made by Sub-Assistant H. L. Marindin. Upon them are plotfed in the aggre-
gate 139 linear miles of sounding lines, and depths selected from 20,547 recorded casts of the lead,
the positions of which were determined by 2,016 angles.

The tides were observed at three stations and the currerts at ten, Particular attention was
paid to movements along the bed of the sea, and the record shows about one thousand observa-
tions.

In the report of Assistant Mitehell special mention is made of the energy and skill shown by
Mr. Marindin. The party was also assisted Ly students from the Rensselaer Institute of Troy, N.
Y., and from the Institute of Technology of Boston, who volunteered in their vacations to take
part in this instructive work.

Providence, R. I.—In order to provide for the insertion of the city of Providence in the usual
generalized form on the chart of Narragansett Bay, a compilation from his own and other data
was made by Assistant A. M. Harrison in August. Several years ago he surveyed the wharf-lines
at Providence, and in so doing determined a few triangulation points in the vicinity. The data
then gathered was applied to the existing city map for the compilation referred to, the object
being to show in a general way the prineipal streets in their relation to the water-line. This work
was done at an interval during which Mr. Harrison transferred his party for service that will be
referred to under the next head. .

Topography of Narragansett Bay, Rhode Tsland.—At the date of my report last year the detailed
survey of Narragansett Bay was nearly complete. What then remained was mapped at intervals
during the winter by Assistant Harrison, under whose charge the entire survey has advanced from
the tracing of the shore-lines at the commencement of the work,

) 408
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Sub-Assistant H. G. Ogden, after eclosing work last winfer at the south end of Rhode Island,
and before taking up duty in Section VII, joined Assistant Harrison at Wickford, on the west side
of the bay, and assisted in adding some details to the surveyin that vicinity. Mr. Harrison, in De-
cember, resumed the outstanding work in the neighborhood of Newport, and by the end of March
completed the detailed survey. In the course of the winter he ran lines with the level, to an
aggregate length of twenty-three miles., The harbor commissioners of Newport having previously
assigned means for a minate survey of the wharflines, on a scale larger than that needed for the
chart, Assistant Harrison was authorized, in April, to comply with their wishes. The requisite
triangunlation was made by Assistant Edward Goodfellow. From the twelve points thus given, .
Mr. Harrison traced and mapped the entire city front, and the shore-line for some distance above '
and below the city limits, on a scale sufficient for all legal requirements. This work was closed in
May. Soon after, his party was organized for the summer, and, resuming the topographical survey
at Narragansett Pier, extended it around Point Judith. For its progress to the westward, points
were furnished by a party in charge of Assistant Sullivan. As in other parts of the survey of
Narragansett Bay, the work along the north shore of Long Island Sound is intricate, the surface
presenting topographical details of all kinds.

Mr. Bion Bradbury, jr., served as aid in this party during the season, and Mr. Stearns from the
10th until the end of August, when he was assigned to field duty in Lake Champlain. Both are
now under instructions to accompany Assistant Harrison for service during the winter in Section
V1. The plane-table survey going west of Point Judith was suspended early in November, when
the following return was made in statisties :

Miles of shore-line surveyed. . . ... . . . e iae e 70
Miles of creeks and marsh-line surveyed..... ... ... ... o i, "6
Miles of roads surveyed. . .o oo il i e e e .12
Area of topography, (square miles) . ..oe. coinnt cii il e e v 204

Tidal observations.—The self-registering tide-gauge established last year at North Haven, on
the Fox Islands, as the pringipal tidal station and point of reference for that part of the coast of
Maine, a general aceount of which was given in the report for 1870, has been kept running continu-
ously. Its record is as nearly perfect as could have been anticipated. The apparatus for prevent-
ing the formation of ice around the moving parts of the tide gauge has worked admirably, so that
no tides have been lost from this canse. This station, judging from the curves traced by the gauge,
appears to be well suited to the purpose for which it was selected. Mr. J. . Spaulding, a very
attentive observer, has been in charge, and has also kept up a regular series of meteorological
observations.

Mr. Howland has continued the series of tidal and meteorological observations at the Boston
navy-yard. The gauge there has failed to record tides during the coldest parts of winter, owing to
frequent stoppages by ice. To supply the deficiencies in the record, parts have been added from the
carve traced by the experimental glycerine-gauge working beside it. This last, however, has never
yielded a perfect curve, but generally gives a close approximation. Short series of tidal observa-
tions have been made at several other places in this section by hydrographie parties as usual.
These are primarily for the purpose of reducing sonndings, but the registers lead to valuable results
when studied in connection with those made at the permanent stations.

SECTION 1I1I.

ATLANTIC COABT, AND SEA-PORTS OF CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND
DELAWARE, INCLUDING BAYS AND RIVERS. (8xercu No. 3.)

Triangulation from Point Judith westward.—In order to provide for the extension of the plane-
table survey in this quarter, s0 as to complete a chart of the western approach to Narragansett
Bay, thirteen points were determined by Assistant J. A. Sullivan in the latter part of July. Four
stations were occupied with the theodolite, the last being in the vicinity of Charlestown, R. L., and
about eight miles west of Point Judith.

Mr. W. H. Stearns aided in the triangulation, and made the field com’putations. The records
of the work, with descriptions of the stations, have been filed with similar data pertaining to this
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section. Assistant Sullivan communicated the results of his measurements to Assistant Harrison,
and the plane-table survey, which was then in hand, went forward without delay. Under the head
of Section VI mention will be made of the previons oecupation of Mr. Sullivan. His aid, Mr.
Stearns, was on service in that section, and later in the season reported to Assistant Cutts for duty
on Lake Champlain, respecting which further remarks will be made before closing the notices of
work in Section II.

Station marks—From the earliest period of the survey marks have been set in the ground
immediately under the position occupied by the theodolite ar each point determined in the triangu-
lation of the coast. Of themselves the marks are indestructible, and they are so placed as not to
interfere with tillage, or, except where excavatipn may be needful, with any requirement in the
advance of settlements. The stations have been selected generally with a view to their preserva-
tion. Nevertheless, some marks set for future reference may be disturbed by natural changes.
From willful derangement, or removal, they are protected as far as possible by State laws, the
importance being obvious of having at all times the means for fixing geographical positions beyond
dispute. '

‘Within the present year the examinations of Assistant John Farley at some of the principal
stations on both shores of Long Island Sound confirm what was previously known in regard to the
necessity of positive means for preserving the ground-marks. At Montauk Point the depression
was found which indicated the place onee occupied by the signal-pole, but the earthen cone baried
at the foot of the pole bad been dug out and destroyed. Mr, Farley took bearings and measure-
ments sufficient for identifying the station. The marks on Shelter Island, being in a more seques-
tered place, had not been disturbed. Ordinary search for the exact point occupied at Friar's Head,
on Long Island, was unavailing. The vicinity being now a deserted waste that was formerly well
settled and cultivated, the reference marks could not readily be identified, but, in the absence of
other than natural causes, the cone buried when horizontal angles were measured from that point may
be regarded as in position. Tarther westward on Long Island the small marble post set at Clarke
station, in 1863, was readily found. This point is near Manhasset, and will be carefully preserved
by the present proprietor, J. M. Clarke, esq. Three stations on the coast of Rhode Island were
visited. Watch Hill station has not been disturbed, but Mr, Farley took additional ranges and
views for identifying the point. The cone is probably in place on Champlin Hill, the outside refer-
ence marks being found as they were left. Such indications were wanting at Lantern Hill, but the
cone was found in position.

Nickerson station, on the coast of Connecticut, is on an unfrequented hill. The signal-pole
originally used was set between two large rocks, and these yet correspond to descriptions filed with
records of the triangulation. At Williaws’s Hill, also in Connecticat, evidence gathered by Assist-
ant Farley was satisfactory in regard to the security of the station. Sugar-Loaf Hill, farther west-
ward, in the vicinity of New Haven, shows in the circlet of stones and a slight mound, the indi-
cations which were left by the triangulation party.

Evidence of the vicissitudes to which ground-marks are subject was revealed in the examina-
tion made by Mr. Farley of ¢ Yard” station, near Philadelphia. Several years ago he was at the
place, and recorded the position in which were found two pieces of the original earthen cone.
The proprietor of the place, Mr. William Q. Baxter, with commendable intercst, marked the posi-
tion of the fragments by burying a granite bowlder, in which was previously fixed a leaden plate
duly inscribed. Some time afterward, having occasion to move the ground in the vicinity, Mr.
Baxter found the true cone. Assistant Farley visited the station in November, and, by additional
measures and ranges related to the present surroundings, has recorded anew the exact position
which was occupied by the theodolite while the triangulation was in progress near Philadelphia.

The results of his inspection were embodied by Mr. Farley in a special report, accompanied
by sketches showing the vertical and horizontal contour of the ground at each station.

Triangulation and topography near New Haven, Comp.—The work of this year near New
Haven was begun by determining points for the plane-table survey from two stations of the early
triangolation. Mount Carmel was occapied to the northward of the ecity, and Milford station on
the western side of the entrance to New Haven Harbor, For this service Assistant Edward Good-
fellow took the field in June and closed in July. He occupied, in addition to the stations already
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mentioned, three others in the immediate vicinity of the city. After turning in the records of his
triangulation Mr. Goodfellow was assigned to duty, which will be further noticed under the head
of Section VI1I.

As soon as possible after the preliminary triangulation was finished, Assistant R. M. Bache
took up the topographical survey. This region eomprises about a huundred square wmiles, and
geotogically cousists of four ridges of trap and sand-stone, trending in a general north and south
direction, bounded on the north by a transverse ridge of trap, the heights, as distinguaished from
the New Haven plain, varving from about two hundred to upward of seven hundred feet. Ifis
drained through valleys, which are here a broad marsh, there a narrow seam, and again, a central
rising plain diversified by rolling land. The vicinity is of singualar topographical and geological
interest. TIn his report Assistant Bache remarks: “All the various features conducive to beauty
in map delineation are here present, and here, too, plainly legible, is a volume of the ancient physi.
cal bListory of the globe, in which, amid the work of the upheaving, dcpositing, and denuding
forces through leng ages, is seen the rude inscription of the great northern glacier, which molded
these sand-stone hills, grooved and abraded the trap-rocks, and scooped out the valleys.”

The map of a region containing one of the chief seats of learning in our country should
include all the surface-features of special interest. When this work is done Professor James D.
Dana, of Yale College, will represent upon copies of the plane-table sheets the results of his close
study of formations, and thus meet all future inguiry by an example of the best method of geologi-
cal delineation, applied to a minute topographical survey. Assistant Bache employed as aids in
his party members of the scientific school of the eollege, who sonught the inecidental advantage of
instraction in the use of the plane-table. In the recurrence of such instances the country atlarge,
which, in its rapid development, is beginning to offer to skilled topographers a field of labor great
in proportion to the number fitted to occupy it, will be benefited to the extent to which schools
along the sea-board may avail themselves of proper opportunities.

Assistant Bache commenced the survey by running a number of lines of level, the two priuci-
pal being up the central valley north of New Haven. This is a sloping plain nine miles long,
which starts from the height of abont thirty feet at the harbor, and attains an elevation of ninety
feet at the base of Mount Carmel, the transverse ridge of trap before mentioned. Hesays: ‘“Much
curiosity being excited in regard to some of the chief heights, they were, by request, and with
your speeial permission, published, dispelling long-cherished illusion on the subject. Mount Cai-
mel, commouly reputed to be over nine hundred feet in height, is not much over seven hundred.
Ilast Rock, in the very outsKirts of New Haven, once underwent a similar diminution of its
grandeur ; for, as we learn from one of a series of articles published in journal form in the
Atlantie Monthly, entitled, ‘A Virginian in New England thirty-five years ago,” East Rock was
then reputed to be five hundred feet in height, but long since it has been known not to exceed
three hundred and sixty. The popular tendency to exaggeration, growing out of the delight of
wonder, is observable everywhere before the taking of accurate observation, no height or depth
ever being underrated. The effect of special mental training in producing aceuracy is perceptible
even in guesswork.”

The season was generally unfavorable for field-work, but, besides lines of level aggregating
thirty-five miles, and plane-table triangulation giving points within an area of thirty square miles,
Assistant Bache completed over six square miles of the most intricate of the topography. This
area comprises the Quinuipiac River, and its branches and marsh, for two miles and a half from
the mouth; the country eastward to the first main road, and the southern half of Quinnipiac
Ridge, lying to the west ot theriver. The length of shore-line of rivers and other water courses sur-
veyed was thirty-three miles, and of roads twenty-five miles. With the early spring, operations
will be resumed by the party of Assistant Bache.

Survey of Lake Champlain.—The survey of Lake Champlain was resamed in July, and was
coutinued until the close of the season in November. Two triangulation parties, two topographi-
cal, and one hydrographic party have been employed on the lake, some for the season and others
for part only, according to the date of their return from the duties assigned on the southern coast.
The triangulation now extends from Juuiper Island northward to the boundary-line between the
United States and Canada, and covers more than half and the most important part of the lake.
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Two short bases for the verification of the work on the east and west arms were measured near
the boundary. The triangulation was connected with and closed upon the astronomieal station in
New York, occupied in 1845 by Maj. J. D. Graham, United States commissioner for the determi-
nation of the boundary-line, and upon three of the iron monuments marking that line on the
frontier of Vermont. The survey of the shore-line was continued as rapidly as the points required
for its execution were furnished, and the number of parties specially detailed for this duty would
permit, and embraces, with the exceplion of the northern part of the east arm, the entire field
covered by the triangulation. The hydrography was carried on whenever the weather was at all
favorable, the party in charge devoting the season to the broadest part of the lake, lying between
Burlington, the Four Brothers, and %alcour Island, and to a close survey of such shoals and
dangers to navigation as were found to exist. The several branches of work will be briefly men-
tioned in separate notices.

The early date of the appropriation by Congress, oceurring at every alternate year or session
enabled the parties at the south to continue in the field somewhat beyond the end of the ﬁscai
vear in sections where the weather was favorable, and it wuas not, therefore, until the middle ot
August that such of the returning assistants as were available conld be assigned to the operations
contemplated on the lake.

In the mean time, and with a view to hasten the progress of the work, Assistant R. D. Cutts,
then engaged in the triangulation across New Jersey, detailed his aid, Mr. B. A. Colonna, to pro-
ceed to Burlington, Vt., and, with such assistance and means of transportation as could be found,
to make a reconnaissauce of the east arm; to lay out a scheme of triangulation with the usual
guadrilaterals and checks, and to erect the necessary signals. Mr. Colonna reached Burlington on
the 15th of August; was at work on the 19th, and before the close of September the signals,
forty-two in number, were erected at intervals between Kibbe's Point and the boundary, including
two or three on the Canadian shore, required for the determination of points on Missisquoi Bay:
in Vermont. The encrgy and good judgment displayed in the esecution of this duty received the
commendation of the assistants whose future movements depended on his progress and suceess.

On the 28th of August Assistant Cutts finished the observations at Mount Holly, and started
for Lake Champlain to take general charge of the checks and verification required at the closing
of the work on the frontier. After visiting the different parties and making such arrangements
as were deemed necessary, he proceeded to Alburgh Springs, near the boundary, expecting to find
on the neighboring peninsula a site for a common base of verification for the two parallel series of
triangles covering the east and west arms. Not succeeding in this, owing to the broken and rolling
character of the country, he selected two sites, one on a level beach in the vicinity of Rouse's
Point, and the other on the railroad bridge and track over the east arm, for the verification.
respectively, of each series. At the same time a triangulation station, visible from both arms, was
selected for the comparison of azimuth. The work of measuring the two bases was assigned to
Sub-Assistant Perkins.

Triangulation of Lake Champlain.—In continuation of the survey of Lake Champlain, Assist-
ant Charles Hosmer, after returning from work on the coast of South Carolina, took the field in
Jaly in the vicinity of Colchester Point, Signals were set up along the shores of the eastern
channel of the lake as far north as Kibbe’s Point, and intervening stations were occupied with the
theodolite for the measurement of horizontal angles. Points having been thus determined, Mr.
Hosmer resumed the shore.dine survey with the plane-table. Separate mention will be made of
the prosecution of that service. At Kibbe’s Point the triangulation was taken up by Sub-Assistant
F. W. Perkins, and was pushed northward as far as Ball’s Island, to provide points in advanee for
the plane-table parties and for the soundings. Assistant G. A. Fairfield, after closing the season
in Section IV, was instructed to co-operate in the determination of points on both shores of the
eastern channel of the lake above Ball's Island. He commenced angular measurements on the
ist of September, signals for the purpose having been previously set up under the immediate
direction of Assistant Cutts, by the Aid, Mr. B. A. Colonna, as already stated. Sub-Assistant
Perkins having brought up the triangulation to Ball’s Island, joined Assistant Fairfield, and, in.
going farther northward, stations on both sides of the channel were occupied at the same time.
By this arrangement favorable intervals of weather, in a season which proved to be generally
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unsuitable for such work, were improved to the utmost. The triangulation was extended north-
ward through McQuam Bay, and beyond it through the eastern channel to the end of the lake, in
Missisquoi Bay. Two stations of the triangulation done by this party are north of the United
States boundary. Mry. Fairfield closed the triangulation of the eastern part of the lake on the 8th
of October.

For verifying the triangulation which had been brought from the vieinity of Burlington, a
base-line was measured by Sub-Assistant Perkins on the railroad bridge near Alburgh, Vt. This
is about three miles south of the United States boundary. The measurement of the line, which is
more than three-quarters of a mile, differs from the computed length by less than one inch and a
third, In order to verify the triangulation, which at the same time was extended through the
western channel of the lake above Plattsburgh, Mr. Perking measured a base-line at Windmill
Point, on the eastern side of that channel and opposite to Rouse’s Point. The comparison between
the computed and the measured length of the line is satisfactory. The triangulation of this sea-
sou from Colchester Point northward into Missisquoi Bay, including the operations of Assistant
Hosmer, Sub-Assistant Perkins, and Assistant Fairfield, is represented by the following statistics:

Stations oceupied ... . oo Lo i a s 49
Angles measured ... ... e e e i e 313
Points determined . . ... . ... L i e .- 50
Number of observations ............ ..o 7,472

Assistant Fairfield is now engaged in triangulation work in Seection 1V, and Sub-Assistant
Perkins in similar field-service in Section VIIL.

On the 10th of July Assistant S. C. MeCorkle commenced the triangulation of the west arm
of the lake, and the reconnaissance for a scheme of secondary triangles. Owing, however, to the
urgent necessity of points for the plane-table party ordered to that locality, the latter duty was
discontinued, and he devoted his entire time and attention to the progress of the tertiary work.
The triangulation was taken up at the line Crab Island—North Sawyer’s Point, and by the 22d of
QOectober it was connected with the base of verification and with a mark of the boundary-line near
Ronse’s Point. The preliminary computations show a satisfactory agreement between the length
of the line as obLtained by direct measurement, and its length as deduced from the Plattsburgh
base.

In consequence of the ill-health of Mr. McCorkle, which he reported toward the close of July,
Mr. William H. Stearns was detailed for duty,and on the 1stof September was assigned as aid. Inhis
report Assistant McCorkle states that after the 5th of September Mr. Stearns crected six signals
and made all the field observations up to the close of the season, and his zeal and attention to
duty are commended.

The following statisties show the work executed by this party, in addition to which it may be
mentioned that the computations were kept up with the observations in the field :

Bignals erected . ... oo i e e e 26
Stations occupied ... ... ... e e e, 33
Angles measured. ... ... L e e 202
ObSErvations ... o. .. i e ieeaaaan 5, 250

Shore-line survey of Lake Champlain.—Two parties being available after midsummer for tracing
the shores of Lake Champlain, the triangunlation was urged so as to provide points for the comple.
tion of the field-work north of Burlington before the close of the season. This purpose has been
acecomplished. ‘ ,

Assistant Charles Hosmer resumed with the plane-table on the 1st of September at Colchester
Point, and kept the field until the 25th of October. Five topographical sheets were projected,
which he has returned to the office marked to represent the shore-line of the lake on the eastern
side, from Colchester Point northward to Butler’s Island. These comprise in the aggregate one
hundred and one miles of the lake shore. In this survey Assistant Hosmer was aided by Mr. R,
B. Palfrey.

At Shanty Point the work was taken up by Mr. J. N, MeClintock, and extended northward to
Stevenson’s Point, the sheet of work comprising both shores of the eastern channel of the lake,
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and at the norithern extremity taking in the shore of McQuam Bay. Mr. McClintock traced
twenty-four miles of shore-line, and at the end of October returned to field-serviee near Saco, Me,

Sub-Assistant 11, G. Ogden took the field early in August to trace the shoreline of the west-
ern passages of the lake, with five sheets projected for the purpose. These he filled, and returned
to the office at the end of October. Commencing at Cumberland Island light-house, Mr. Ogden
defined the western shore of the lake, and the western sides of South Hero and North Hero
Islands, and the entire shore-line of Isle la Motte, and from thence, northward to the United States
boundary, both shores of Lake Champlain. Mr. Andrew Braid aided in this survey, and in No-
vember extended the topography of the eastern branch of the luke from the head of McQuam Bay
northward, taking within the limits of two plane-table sheets the boundary of Vermont and the
southern shores of Missisquoi Bay. The shore-line traced by the party of Sub-Assistant Ogden
amounts to one hundred and fifty-two miles. These seven sheets represent also thirty miles of
road.

Of the topographers employed in the survey of Lake Champlain, Assistant Hosmer had been
previously engaged in Section V, and is now about to resume field-duty there. The previous work
of Sub-Assistant Ogden will be mentioned under the head of Section VII, where his party is now
ready to resume operations, ’

North of a line joining Ligouier Point on the western side with Shelburn ’oint on the eastern
side, below Burlington, Vt., the shore-line and islands of Lake Champlain have been accurately
traced and mapped. %outh of that line, the course being unbxoken by islands, it is probable that
the field-work may Dbe advanced rapidly.

Hydrography of Lake Champlain—In this \\011; soundings have been extended from Bluff
Point and the lower end of South Hero lsland southward to Ligonier Doint, in the vicinity of the
Four Brothers, the space included coinciding in limits with the si'nore-line survey of last season.
No means being available on the lake for hydrographic work, the small steamer Fathomer was
transferred throngh the Erie and Oswego Canal into Lake Ontario, and thence by the Saint Law-
rence and through the Saint John’s Canal into the northern end of Lake Champlain. Sub-Assist-
ant F. D. Granger joined the steamer at Plattsburgh on the 27th of July. Soundings were taken
up in the course of a few days, and were prosecuted without interruption until the Ist of October.
The party remained in readiness to improve every opportunity, but stormy weather continued for
several weeks, Hydrographic opcrations were closed at the end of October. Many reefs were
developed, some of which were unknown to the boatmen of the lake. While the soundings were
in progress the level of water was carefully noted at Burlington and at Plattsburgh by simulta-
neous observations. The recorded depths were adjusted by reference to a bench-mark at Valeour
Island. .

Messrs. F. W. Ring and L. F. Chew served as aids in the hydrographie party, the former also
in Seection IX, where Sub-Assistant Granger was employed during the preceding winter and

spring.

A synopsis is subjoined of the statistics of hydrographic work in Lake Champlain:
Miles run in sounding ...... f ettt et e et s aee 615
ADZIeS MEASUYEA ... . .iii i ittt i ittt et i nae e 3y D15
Casts of the lead. .. ... .ot vini i e et e et ittt c e ime i eaaann 14,131

The work is comprised on two hydrographic sheets. After turning them in at the office, Sub-
Assistant Granger was assigned to duty in Section VIIL

Hudson River, New York.—In the course of the season Assistant Henry Mitchell conducted
observations with reference to a physical survey of the Hudson. His study of the slopes of the
river presents points of special interest. Oune of these developed in his preliminary report indi-
cates that a line of inquiry has been opened promising direct results in regard to Hudson River.
_ The criticism subjoined to the description of the method of determining elevations along the course
of ‘a tidal river is by a distinguished Belgian hydrographer, who has been many years engagedin a
physical survey of the Scheldt, and who now proposes to take up the problem in the form to which
it has been brought by the researches of the Coast Survey. Exclusive of many notes relative to
temperature, density of water, and character of bottom, the record of work in the Hudson shows
over seven thousand observations on the currents. Under the direction of Assistant Mitchell, the
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details of the survey were prosecuted by Sub-Assistant H. L. Marindin, aided by a few students
from the Rensselaer and Technological Institutes, who engaged in the service with enthusiasm
during their vacation. ‘

With the same party, aided also by Messrs. North and Wier, about thirteen soundings were
made in the course of the season on the fiats in New York Harbor, and in Battermilk Channel.
The plotting of this hydrographic work is now in hand, with a view to determine the cause of the
changes that may be in progress.

Survey of Newark Bay, New Jersey~—The party of Assistant F. H. Gerdes was employed
during the summer and autumn in shoreline surveys and hydrography in the vicinity of New,
York Harbor. Along the Passaic River the shoreline survey was revised and extended above
Newark, and the survey of the banks of the Hackensack was continued to the point where it is
crossed by the Erie Railroad. Portions of the Jersey Central, the Newark and New York, and
the Boynton Branch Railroads coming within the limits of the survey were traced.

Assistant Gerdes, aided by Mr. C. P. Dillaway, sounded the rivers within the limits just men-
tioned, and also Newark Bay, revising, when needful, the sheets which represented the previous
ghore-line survey. On the bay and rivers this revision inecluded an aggregate of about sixty miles.
Tidal observations were commenced by the party of Mr. Gerdes in July and were continued until
November. The schooner Dana was used in the soundings.

A synopsis of statistics is subjoined:

Miles of shore-line surveyed .......c.c. oo ot e e 28
Miles Ton in sonnding .. ou ool il e 157
Casts of the lead . . ... .. . o i i e 11,881

Assistant Gerdes is now engaged in inking the sheets resulting from the field-work of his
party. In the preceding winter Mr. Dillaway had been employed in Section VIII, and is at pres-
ent on hydrographic service in Section IV.

Triangulation near Barnegat, N. J.—In my last report it was stated that a reconnaissance had
been made across New Jersey and a scheme found practicable for the connection of the primary
triangulation on the Delaware with the coast series near Barnegat light-house. This scheme was
commenced by Assistant R. D. Cutts toward the close of June. The level character of the country
between Mount Holly and the coast rendered it advisable to erect high tripods and scaffolds for the
elevation of the theodolite to secure the proposed length of triangle sides, and to save the expense
in labor and damages that must otherwise have been incurred by cutting lines of sight through
timber-Jaud. Mr. B. A. Colonna, the aid in the party, put up suitable structures at Mount Holly,
and at four other stations, being those immediately required for the proposed triangulation. The
instruments were mounted at the Mount Holly station early in Angust, and the observations re-
quired there were completed before the end of that month.

‘While the observatories were under construction in July, Mr. Cutts accompanied me on a visit
of inspection in Section I. During August and September he directed the preliminary field-work
on Lake Champlain, as already mentioned elsewhere.

On the 4th of October Assistant Cutts returned to New Jersey and reorganized his party at
Stony Hill, with the hope of completing angular measurements at that station before the close of
the season. The underground marks of the old point oceupied by Superintendent Hassler having
been found by Mr. Colonna just previous to his departure for Lake Champlain, the tripod was
moved from the eccentric to the true station, the distance to which was about eight meters. The
theodolite was adjusted in its place, but in the middle of the month the smoke which generally
hangs over the chareoal-burning district so thickened as to prevent observations. Soon after, Mr.
Cutts being called away by other duties, the triangulation party was discharged for the season.

Altitude of stations.—The determination of the heights above mean tide of the primary sta-
tions has been continued, under the direction of Assistant Cutts, by a line of spirit-levels from
Glouncester City, on the Delaware River, to Pine Hill station, and by others to Mount Holly. This
duty was executed by Mr. Colonna daring the month of June aud the latter part of October, and
aceording to the method described in my last report. The entire distance leveled, forward and
back, was seventy-five miles. Bench-marks were establisbed at the villages through which the
lines passed, for the use of local or State authorities, ’ /
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Assistant Cutts makes special mention of the energy and efficiency of his aid, Mr. Colonna,
and commends also Mr. Louis F. Chew, who was temporarily attached to his party.

Topography of Great Bay and Little Egg Harbor, N. J.—The topography ef Great Bay was
taken up in the middle of May by a party in charge of Assistant C. M. Bache. After tracing the
shore-lines, the surface features adjoining the water-line were carefully mapped. These include the
small branches, and at the head of the bay several miles of the course of Mullica River. The
entrance of the bay, known as little Egg Harbor, is comprised in this survey. The statistics of
work are subjoined :

Miles of shore-line traced . .- . ... ... . i it e 337
Miles Of TOAdS . - . .. ittt it et e e e e e e 2
Area of topography, (square miles). .. ... ... i i 60

Sub-Assistant H. W. Bache assisted in this survey. The party is now engaged in Section IV,

Hydrography of Little Egg Harbor, Great Bay, and Absecom Inlet, N. J~—A party was organ-
ized to work in this section with the schooner Bailey during the summer and autumn under the
charge of Sub-Assistant W. W, Harding. The bar of New Inlet, at Little Egg Harbor, was
sounded,and also Great Bay. In Augustthe progress made and circumstances attending the work
gave hope for the completion of the survey allotted to the party. At this juncture Mr. Harding was
taken with fever. He died on the 25th of September. The care of the schooner Bailey devolved
on the aid, Mr. J. .J. Evans, until the arrival of Sub-Assistant W. 1. Vinal, who was then in service
on the coast of Maine. Mr. Vinal reached Atlantic City on the 14th of October. Signals were set
up and tidal observations commenced without delay. At favorable intervals until the 1st of No-
vember soundings were made outside and through Absecom Inlet, and inside of the inlet so as to
develop all the water-passages within three miles of the coast-line. A bench-mark was established
at Atlantic City and others at New Inlet and Great Bay, where the tides had been observed during
the summer by Mr. Harding. For the determination of pesitions twelve stations were occupied
with the theodolite on shore while the soundings were in progress. The statistics of the hydro-
graphic work are as follows:

Milesrun in sounding ...... .. ... ... ..., et e e e .. 313
Angles measured .. ..., oo o iiii i ittt i e 825
Number of SoundingS. . c.o oot e 17,320

After the return of the schooner Bailey to Baltimore for repairs Mr. Vinal completed and turned
in the records of the work on the coast of New Jersey, and is now making preparatgions for hydro-
graphic service in Section V., '

Survey of the ‘Horse-Shoe,” (Delaware River,) and of the Schuylkill wnear Philadelphia—This
work was undertaken at the request of the delegation in Congress from the city of Philadelphia,
the object being to determine the practieability of expedients for keeping the chanuel of the Dela-
ware from being gorged with ice in the vicinity of the Horse-Shoe. In order that the question
might be met with reference to the probable limits within which the cbserved effects were wrought,
a close survey of the banks of the Delaware was made from the vicinity of the navy-yard to the
lower end of League Island. Subsequently, at the instance of the delegation, the survey was made
to include the lower part of the Schuylkill.

In December, 1876, Mr. A. Lindenkohl traced tbe shore-line of the Delaware from the navy-yard
1o a point opposite to the middle of. League Island, and the opposite or New Jersey side from
Kaighw’s Point to Red Bank. The dikes remain as shown by the old sarvey, but Mr. Lindenkobl
found that the river at two places has been very much narrowed by artificial structures. Below
the navy-yard these extend into the river from both sides, so that the breadth across to Kaighn’s
Point is five hundred metres less than it was twenty-five years ago. At Gloucester, about two miles
down the river, large factories stand where the old river-flats were, and two hundred metres out-
side of the former shore-line. The ferry-wharf at Gloucester is about & hundred metres beyoud the
old shore. On the opposite side *Broad Marsh” seems to be washing away between Greenwich
Point and League fsland, the last survey showing the loss of a strip about seventy metres in width-

By reason of the severity of the season and prevalence of ice in the river it was found im-

508
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practicable to make the soundings during winter. Assistant Charles Junken, however, observed
while ice was forming on the shoals at and near the Horse-Shoe, and also the conditions under
which the ice gave way and its course in drifting after a thaw or freshet. Such suggestions as
seemed to bear upon the questicn of lessening the tendency of the ice to drift into Ladd’s Cove
were embodied in notes and placed on file in the hydrographic division.

In August, of the present year, the desired soundings were made by Assistant F. F. Nes. Two
sheets were projected to represent the results on a scale sufficiently large for any ulterior purpose.
In the Delaware numerous and careful soundings were taken between Point Airy, at the lower end

of Windmill Island, and the light-house abreast of Fort Mifflin. The Horse-Shoe Shoal was -

specially developed, and also the Back Chanuel as far as the bridge, between League Island and
Philadelphia.

SBubsequently, Assistant Nes sounded out the Schuylkill from its mouth, near Leagne Island,
upward to Fairmount, com pleting the survey on the 2d of December.

The statistics are subjoined :

Miles run in sounding .......... e et iieeaesiaaiiiena 2556
Anglesmeasnred .. .. . i it iemaeaaaieaaaan 6, 412
Number of soundings. - .. ... ... e 21,295

Two tide-ganges were kept in operation by the hydrographic party, one at the Philadelphia
navy-yard and the other at League Island.

Mr. T. J. Lowry aided in this work and in similar duty in Section VIII. The previous service
of the party of Assistant Nes will be mentioned under the head of Section IV.

Tidal observations.—Mr. R. T. Bassett, an experienced tidal observer. has continued the series
of tidal observations at Governor’s Island, in New York Harbor, with a selfregistering gauge,
ocecasionally noting the reading of a box-gauge at the Hamilton-avenue terry in Brooklyn for
comparison with the other. This series, though at times somewhat broken, has furnished data for
many purposes. Indeed, no improvement ean be made along the shores of the harbor or of its
connected waters, nor can any costly structure be properly erected near the water-line without
resort to the tide-levels which may be deduced from this series of observations.

SECTION III.

ATLANTIC COAST, AND BAYS OF MARYLAND AND VIRGINIA, INCLUDING SEA-PORTS AND RIVERS
(SEEeTCH No.4.)

Topography and hydrography of the Broadiwater, Va.—The name Broadwater which has been
given to a marshy expanse of the coast of Virginia, north of Cape Charles, is somewhat applicable
ot high tide. At other times only the numerous channels are seen that meander through the marsh.
The lower part of the Broadwater was surveyed and sounded last year. In December, 1870,
Assistant J. W. Donn resumed the work, and by the end of the season developed the coast region
extending to the northward as far as Metompkin Iulet. Sub-Assistant L. B. Wright was attached
to his party. The schooner Bailey was used for transportation. With the plane-table Mr. Donn
mapped the details of the mainland, prosecuting the survey there when the weather was unfavor-
able for sounding in the channels of the Broadwater. As before stated, much of the area to be
passed over was a grassy marsh at low tide; hence ordinary methods for topographical delineation
were of no avail. Some of the channels which traverse these extensive flats are of local impor-
tance. The Great Machipongo flows for fifteen miles through a marsh so wide that the river eourse
is visible only at low water. In making his survey Assistant Donn determined first, and mapped
the high-water lines along the mainland, and with them the hummocks, islands, and inlets as they
appeared at that stage of the water. Next, the line of grassy marsh was traced, with the intersect-
ing channels, Lastly, the creeks and channels were surveyed, to show their true courses, and the
depth at low tide. In the hydrographic survey,lines of soundings were run with a view to develop
the channels alone, the depth elsewhere being often insufficient to float the sounding-boat.

This work, prosecuted with great patience and energy by Assistant Donn and Snb-Assistant
‘Wright, completes the survey of the outer coast of Virginia between the head of Magothy Bay and
Metompkin Inlet.
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A synopsis of statistics is appended :

Miles of shore-line traced.... ..o oo 475
Miles of roads . . .. ... 112
Area, (square miles). ... ... L.l 188
Miles run in sounding . ... L., 302
Angles measured ... ... ... L. L., 4,094

umber of soundings . ... ... ... L. Ll L L. iiiiiiao.. 22,019

After turning in the sheets of this work, the party of Assistant Donn went ou field-service in
Section I. He is now making preparation to extend the survey of the James River, Va. Sub-
Assistant Wright will conduct a party during the coming winter in Section IX,

Latitude, azimuth, and magnetic observations at stations on Chesapeake Bay.—The operations of the
party of Assistant A.T. Mosman in this and in other southern sections, extending through twelve
consecutive months, will be mentioned in the usual geographical order, and ot in the crder in
which his nine distant sites ot work were successively occupied. Daring the inclement months of
the seasou, which would not have permitted field-work in this section, the party was engaged on
the Gulf coast, and afterward in Section IV, as will be stated hereafter.

Mr. Moqmdn and his aid, Mr. Edwin bmlth, jr..landed on the 19¢th of July at Cove Point, Mary-
land, and as soon as possible mounted the astronomical instruments in a temporary observatory
at Calvert statiom, one of the poiuts in the primary triangulation which passes southward through
Chesapeake Bay. At favorable intervals preceding the 20th of August ten nights were employed
in observing twenty-four pairs of stars for latitude, one hundred and thirty-nine measurements
being recorded. Two sets of observations were made for the micrometer value, Time was de-
termined in the course of thirteen nights by forty-nine observations on eighteen stars; and for
azimuth of the line to Meekin’s Neck, two huundred and-sixteen observations were recorded on five
nights in Augnst and September with theodolite No. 16.

At Calvert station the magnetice declination was derived from observations continned through
three days ; five sets of experiments were made for vibration, and eight sets for deflection on two
days. The dip of the magnetic needle was ascertained in the usual way.

The abservations for azimuth were closed on the 6th of September. Mr. Mosman soon after-
ward turned in at the office an aggregate of twenty-three volumes, with duplicates of the same,
comprising the records of the statious previously occupied, ard all the computations due from his
party. He passed the remaiuder of the season in fixing the latitude and longitude of points in
Ohio and Keutucky, mention of which will be made under the head of Section VII.

At Tangier 1sland, in Chesapeake Bay, Virgiuia, observations were commenced by Assistant
Mosman on the 16th of June, and were closed by the middle of July. Latitude observations were
made during nine nights on twenty-three pairs of stars by one hundred and forty-four observations
with meridian telescope No. 7. The micrometer value was acertained as usual. Time was de-
termined by eighty measurements with twenty-nine stars on twelve nights, and three other nights
were employed in observations for azimuth of the line to Watts’ Island light-house, This is not one
of the principal stations in the triangulation of Chesapeake Bay, aud the geodetic station at
Smith’s Pointlight house could not be seen from the ground at the azimuth station. To avoid loss
of time and the expense incident to building a platform which must needs be forty feet high to
bring into view Smith’s Point, Mr. Mosman occupied as an eccentric station a chimney of the old
Beach House on Tangier Island. At this point were recorded by the aid seven hundred measure-
ments of the horizontal angles made by lines joining the chimney with the two light-houses and
the azimuth station. The azimuth was observed at the eccentric station on six nights by six hun-
dred and twelve measurements with the theodolite.

Magnetic declination at Tangier Island was determined on three days, and the dip and hori-
zontal intensity were ascertained in the nsnal manner.

Wolf-Trap, Va., a primary station on the west side of Chesapeake Bay, below the mouth of
the Rappahannock, was eccupied by Assistant Moswman from the middle of April until the 7th of
June. A signal was erected at New Point Comfort, primary station, and the angle between it and
the light-house at New Point Cowfort was determined from Wolt-Trap by one hundred and forty
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four measurements with the theodolite signals were also set up for determining the position of
‘Wolf-Trap-Spit light and York-Spit light, one hundred and ninety-two meusurements being
recorded for that purpose. Both light-honses were occupied with the theodolite as stations.

For the latitude of Wolf-Trap station Mr. Mosman and his aid, Mr. Smith, observed and re-
corded, during sixteen nights, an aggregate of two hundred and ninety results from forty-five pairs
of stars. Sixteeu stars were observed on ten nights, for time and instramental corrections, by fifty-
four measurements. The value of thedivisionson the level and of the mierometer were carefully
ascertained. TFor azimuth two hundred and seventy-six measures were made, on six nights, of the

angle between Polaris and New Point Comfort light, which, not being coincident with the primary -

station, i8 referred toit by the angular measarements already mentioned.

At Wolf-Trap a complete set of observations was made by Assistant Mosman for the magnetic
declination, dip, and horizontal inteusity ; and a full set by his aid, Mr. Smith, who also took part
in the observations for latitude, azimuth, and triangulation.

Further mention will be made of the operation of this party nnder Sectign IV,

Magnetic observations.— At the station near his own dwelling, on Capitol Hill, Washington City,
the usual annual series of observations were made in June by Assistant Charles A. Schott, chiet
of the computing division. TFrowm these were determined the magnetic declination, dip, and hori-
zontal intensity. The results serve as a check upon conclusions heretofore drawn in regard to the
secnlar variation of the magnetic elements.

Pendulum observations.—Among the instruments deemed uvseful in the outfit of the expedi-
tion now in the arctic regions, under Captain Hall, was included the pendulum belonging to Dr.
1. I. Hayes, and which bad been used by Mr. Sonntag in a previous expedition to Smith’s Sound.
Careful experiments were made with that bar some years ago by Prof. George P. Bond, at Cam-
bridge Observatory, Massachusetts. Assistant Schott made a new series of observations with the
pendulum in the early part of summer, and recorded the results. The instrument was then packed
at the office, and delivered to Captain Hall, with full information in regard to the experiments
needful for purposes of comparison.

Hydrography of the Chesapeake estuaries.—The descriptions in iy report of last year included
mention of the work done by the party of Sunb-Assistant W. W. Harding previous to December
1870. Soundings and tidal observations were completed on the branches of Chester River on the
10th of that month, and similar work was commenced a few days after in the upper waters of the
Severn River, and in the brauches adjoining Annapolis Harbor, where soundings were prosecuted
until the channels were closed by ice. This occurred near the end of the year. The party in the
schooner Hassler returned by the 1st of March, and completed the hydrography of the vicinity of
Annapolis. Before the close of that month a number of small branches of the bay along the east-
ern shore were sounded out, Sub-Assistant Harding, as in other cases, tracing the shore.line. In
the course of ten days, preceding the 5th of April, the several branches of the Big Choptank were
traced and sounded, and, subsequently, the arms and creeks that make into the Little Choptank,
also on the eastern shore of Chesapeake Bay. Twenty-six of the smaller branches of Chesapeake
Bay were traced and sounded out by the party during the winter and spring in addition to the work
done in the head-waters of the Severn above Annapolis, and in the body of the bay between Thom-
as’ Point and Tally’s Point.

During much of the time the party was of necessity under way in the vessel, the sites of work
not being continuous, but, as before explained, limited to the small branches and estuaries which
were passed by in the first issue of the cbart of Chesapeake Bay for the general purposes of com-
merce.

In the aggregate, thirty-nine miles of shore-line were traced by Mr. Harding; the lines of
soundings were in all about one hundred miles, and are represented in the record-books by depths
found with fifty-seven hundred casts of the lead.

Late in April Sab-Assistant Harding was assigned to service in Section IV, and but for severe
lameness, which disabled him temporarily, he would have conducted a party for the survey of the
channels of Cape Fear River. On his reeovery he organized a party for hydrographic duty in the
schooner Bailey, in Section 1I, and bad well advanced the work nnder his charge when he was
seized with illness, which caused his death, as mentioned in the obituary notices in the jntrodae-
t.on te this report, : ‘
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Triangulation of the James River, Va.—This work has been carried on by Assistant R. E.
Halter, with but slight interruption, from its commencement in October, 1369, until May last, when
it closed at stations near City Point. At the date of my last report the triangulation had advanced
as far as the line, Cypress Shields, and from this base it was continued up the river until the close
of December, 1870, when the running ice compelled Mr. Halter, for the safety of the sehooner Bow-
ditch, to seek an anchorage in Elizabeth River. On the 6th of January he returned to the field,
and although still, at times, delayed by ice and bad weather, was enabled to continue the triangu-
lation with advantage throughovt the winter and spring,

On the 5th of April his work and scheme of triangles were inspected by Assistant R.D. Catts,
in charge of the secondary triangulation. Amn examination was at the same time made in regard
to the practicability of enlarging the scheme with a view of connecting with the primary triangu-
lation coming down, parallel with the coast, through the eastern valley of Virginia. For this veri-
fication, however, on the scale desired, the character of the country offers few natural facilities.
It was, therefore, deemed advisable to suspend the triangulation for the present at City Poiut. The
party was disbanded early in May. Assistant Halter, after finishing his computatious, was assigned
to duty in Section VIII. The statistics of the season on James River are subjoined:

Signals erected - .. ... o i i ettt iera e 32
Stations oceupied . .o ieeeiecte e 21
Number of ob8ervations ......c.o. (o i iiie tirri i it it et e e 8, 346

Assistant Halter was aided in this section by Mr. B. A. Colonna.

Primary triangulation in Virginia.—TFor continuing the maiu triangulation sontbward along
the Blue Ridge, Assistant C. O. Boutelle made a reconnaissance early in the summer, and selected
stations for extending the work to the vicinity of Lyuchburgh. Of these he subsequently occupied
two, and completed at them the usual series of geodetic observations, closing operations at the first,
(Clark’s Mountain,) near Ruapidan, on the Sth of September. At this station astronomical and
maguetic observations were recorded, those for latitude and for time from measurements by Sub-
Assistant F. Blake, and for the magnetic elements from observations by Messrs. A. H. Seott and
C. B. Boutelle, dl(]S in the geodetic party.

The sides of the primary triangles, in this part of the senes range from twenty-three to sixty-
four miles in length. From Clark’s Mountain the signals at nine stations were observed ou, includ-
ing one near Fredericksburg taken in for connecting with the main work the secondary triaugu-
lation, which passes up the Rappahanuock River. At Bull Run Mountain, subsequently occupied,
the junction of the river survey with the primary work was completed. Assistant Boutelle made
the measurements for horizontal and vertical angles, and determined the azimuth, using an arti-
ficial horizon of mercury without any glass roof, and observing within two hours of the elongation
of the pole-star. Special care was bestowed on the determinations for azimuth.

Gulf Stream.—While crossing the Gulf Stream, on the 8th of December instant, in the steamer
Hassler, Assistant L. F. Pourtales recorded the temperature of the water at the surface. A tran-
script of the observations forwarded on the arrival of the steamer at St. Thomas shows that the
warm water, which is characteristic of the Gulf Stream, was, early in this mouth, more than half' a
degree farther south than it was in the year 1860, and that the band of warm water was somewhat
broader. A colder band was crossed in going farther southward, but no other alternations of cold
and warm water. The observations were made in the latitude of Cape Henry.

Tidal observations.—At Old Point Comfort the series of observations with a self-registering
gauge bas been continued by Mr. W. J. Bodell. The record includes curves for many years, but
the series has been often interrupted by storms, the situation being of necessity exposed to the
force of the sea. The instruments are now in good condition, and the fixtures at the station have
been strengthened. A new box-gauge and a porcelain staff were recently set up for comparisons.
Valuable results are expected from the discussion of this series of tidal observatious. Several
short series of tides have been recorded in the course of the season by the hydrographic party
engaged in the waters connected with the Chesapeake, and these have materially added to our
knowledge of the tides in this sectjon,
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SECTION IV,

ATLANTIC COAST AND SOUNDS OF NORTH CAROLINA, INCLUDING SEA-PORTS AND RIVERS.
(SKETCH No. 6.)

Triangulation of Pamplico Sound, N. C.—The work of this year, by Assistant G. A. Fairfield,
includes also the triangulation of Puugo River, the third in order of the large brauches of Pamp-
lico Sound.

The steamer Hitchcock, one of the new vessels, was expected to be in readiness for service
about the middle of January, but some chauges needed in the machinery delayed the delivery of
the vessel. Mr. Fairfield joined the steamer, at Norfolk on the 27th of February, and reached New
Berne on the 6th of March. A few days after, the party, having taken in Assistant Mosman and
his aid, as stated elsewhere, landed at Portsmouth. There Mr. Fairfield set up a tripod and ob-
serving scaffold, and, while Mr. Mosman was engaged iu astronomical work, the requisite angular
measurements were made for connecting the base-line with the triangulation of Pamplico Sound.
A granite post was set by the triangulation party to mark the northeast end of the base-line, which
is coincident with the station ocecupied by Assistant Mosman.

Early in April the triangulation of Pungo River was taken up, and by the end of May that
work was completed, making full provision for the plane-table survey in the course of the coming
winter. Points were determined on the shores to a distance of twelve miles above the mouth of
the'river. Returning to Ocracoke Inlet Assistant Fairfield occupied, in sutecession, as primary
gtations the three light-houses in that vicinity, and also the southwest end of the Portsmouth base-
line, and was engaged with the theodolite in this part of the triangulation until the end of Jaly.
The general statistics of the field-work are as follows :

Signalserected .. ._.. ... .. ... ... .. e 14
Stations oceupied .. ... ...l et ieee et tea e 18
Angles measured . ..o ..ol i ieeam i anaana 107
Number of observations .. .... ... L.l i i 5, 484

Sub- Assistant F. W. Perkins rendered effective service in this party, and was also associated
with Assistant Fairfield in duty which was prosecuted during the summer, as has been stated
under Section II. The triaugulation of Pungo River is already conuected with that of Pamplico
Sound. Angular measurements are yet to be made at Swan Quarter Island, after which the lines
in the scheme of triangles increase to an average length of about twenty miles. The work is about
to be resumed by Assistant Fairfield.

Latitude, azimuth, and magnetic observations at DPortsmouth, N. C.—Assistant A. T. Mosman
reached New Berne late in February after completing field duty, which will be mentioned under
the head of Section VII. The triangulation party, in charge of Assistant Fairfield, arrived in
Pamplico Sound a few days after, in the steamer Hitcheock, and, before taking up routine work,
landed the astronomical party and instruments at Portsmough, on the south side of Ocracoke Inlet,
and assisted in setting up the temporary observatory needed at the northeast end of the baseline,
which bad been measured by Assistant Fairfield near Portsmouth, The astronomical instruments
were in place by the 16th of March, but unfavorable weather permitted ounly occasional observa-
tions antil the 27th of that month. Clear nights following uatil the 5th of April, Mr. Mosman and
his aid, Mr. Edwin Smith, jr., completed the needful observations. Twenty-four pairs of stars were
observed on for latitude, and in the course of ten nights one hundred and thirty-seven resnlts were
recorded. For value of the micrometer in the meridian telescope No. 7, five sets were observed on
four nights; and as many sets on two days for the value of the level divisions. Time and instru-
mental corrections were ascertained from forty-nine observations on eighteen stars, tests for the
purpose being made on thirteen nights. The azimuth of the line to Ocracoke light-house was de-
termined from one hundred and forty-four measurements on five nights. The magnetic declination,
dip, and horizontal intensity were ascertained from observations continued through four days at
the station near Portsmouth.

Assistant Fairfield received the astronomical party on board of his vessel on the 7th of April,
and next day returned to New Berne. From thence the tustruments to be used by Mr. Mosman, in
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Section III, were sent by rail to Norfolk. His operations in that section have been already
described.

The computed results and records pertaining to the observations made by Assistant Mosman
in this section have been received, and placed in the office. Under the head of Section VI1I men-
tion will be made of the previous occupation of the astronomical party.

Topography of Pamplico River, N. C.—~The survey made by Assistant F. W. Dorr in this sec-
tion comprises the topography of the shores of Pamplico River above Lee’s Creek, aund extending
to the immediate vicinity of Washington, N, C. With the addition of some few details to
represent the town outlines the survey of the river will be complete. All the important creeks or
branches of the Pamplico are represented on the plane-table sheets, and, in order to include them,
the survey necessarily was carried back more than the usunal distance from the shore-line of the
river. Its branches mapped this year are Durham’s Creek, Bath Creek, Blount’s Creek, with the
expanse known as Blount’s Bay, Chockowinity Bay, Broad Creek, and many of less note. The
roads traversing both sides of Pamplico River were traced, and in other particulars the survey of
this year was made conformable to that of the lower part of the river.

This work was taken up on the 6th of December, 1870, Mr. Dorr using, as heretofore, the hull
of the steamer Hetzel for quarters, and as means for moving from place to place in going up the
river. The-season was marked by unusnal cold, and in consequence the vessel was blocked in ice
for several days. Party operations were much impeded from this cause during three weeks.

A little village called Bath, marked on the lower of the two plane-table sheets of this season,
is of interest by reason of its historical associations, that being, in the colonial period, the official
residence of the chief magistrate. At present the channel which leads up to the village has ouly
seven feet of water at the ordinary stage.

Durham’s Creek affords eight feet of water through a narrow, winding channel as far as the
steam saw-mill, just inside of the entrance. Another mill about a mile farther up the creek meets
large orders from northern factories for spindles and spools, which are made of dogwood, persin-
mon, and other suitable wood found in the vicinity.

The shores of Pamplico River alternate between sand and a narrow fringe of marsh, with
occasional bluffs and some high land. On the south shore near Nevill’s Creek (Sketch No. 32} the
bank is forty feet high.

At Hill’s Point, six miles below the town of Washington, the river is only one mile wide, and
there, during the war, two rows of piles were set quite across the channel to obstruct the upward
passage of the United States gun-boats. Many of the piles remain in place and the passage through
is at present quite narrow,

Assistant C. T. [ardella ably co-operated in the survey of Pamplico River. Mr. A. P, Barnard
served as aid in the plane.table party. The statistics of work are as follows:

Miles of shore-line, river, and branehes. . ... ... il 163
Miles Of BEreamS -« . .. oot it ietieeaacia e 431
Miles of roads. ... oo oo e e o 415
Area, (square mileB) ... ... . iiiiiieeeecaiiaeaa s 194

The very large area developed with a single plane-table gives evidence of close and conscien-
tious application to duty by the members of the party. In the course of the present winter
Assistant Dorr will map the vicinity of Washington, N. C., and then continue plane-table work along
the western shore of Pamplico Sound; and include the survey of Pungo River. In conjunction with
Assistant Iardella he prosecuted field-work during the summer, as stated under the head of
Section 1.

On the 24th of May the steamer Hetzel was laid up at Washington to be in readiness for the
completion of the sarvey at the head of Pamplico River. . .

Hydrography of Pamplico River, N. O.—In ity progress from the southward the hydrography of
Pamplico Sound rested, at the opening of the present season, at the entrance of Pamplico River.
Sonndings in the lower part developed the channels of that river as far upward as Indian Island.
Assistant F. F. Nes made preparations in December, 1870, for completing the hydrography of
Pamplico River, with a party in the schooner Arago, Assistant Dorr baving previously advanced
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the plane-table survey from the entrance as far up as Lee's Creek. The vessel, needing extensive
repairs, was placed in charge of the senior aid, Mr. W, 1. Vipal, at New Berne. Other preparations
being made in the same interval, the party took up soundings in Pamplico River on the 23d of
February., Assistant Nes had been entirely disabled by rheumatism, which seized him at the
approach of winter, while closing hydrographic work on the coast of Maine. He was in consequence
unable to join his party in Section 1V. TUnder his general direction, however, the operations were
carried forward with success by Mr, Vinal. The work is comprised on three sheets, taking in all
the shore-line which has been traced by the plane-table party. Mr. Vinal recorded tidal observa-
tions at four stations in Pamplico River. In going up the channel sextant angles were measured
at forty-five stations. Fourteen buoys were determined in position by oceupying forty-three points '
along the banks of the river. For the adjustment of soundings the parsy in the Arago set up sixty-
one signals. Mr. Vinal was aided by Mr. R. B. Palfrey until the 17th of Mareh, and until the close
of work, near the end of May, by Mr. J. J. Evans. The sailing-master of the Arago, Capt. Thomas
H. Ferney, besides his care of the vessel, rendered important service in this hydrographic survey.
The general statistics are: : :

Milesruninsounding .. ..o i iiim i it m e e e aae eeees 665
3 T T 1,927
Number of 80UDRAINgS ..o vo it e 49, 704

The depths, tides, and angles are registered in twenty-four volumes.

At the approach of spring Assistant Nes was able to resume duty afloat. His occupation
during the summer and autumn has been mentioned under the head of Section I1T. Mr. Vinal was
at the sume time on duty in a party in Section I, but was sent to the coast of New Jersey in October
to continue hydrographic work which had been suspended by the death of Sub-Assistant Harding,
A like distress occasioned the transfer of the aid, Mr. Palfrey, to Section V1I, as will be noticed
under that head.

Hydrography of Hautteras Shoals, N. C.—Under the expectation of favorable weather in July,
Acting Master Robert Platt, United States Navy, Assistant Coast Survey, sailed early in that
month from Norfolk with his party in the steamer Bibb, and set signals along the beach of Pamp-
lico Sound, the intention being to run lines of sonndings to seaward and develop the depth now to
be found in crossing the Hatteras Shoals. Several lines were successfully run before the end of
July. Bad weather then set in. Ten times during the month of August the steamer was on the
shoals, but no weather suitable for completing the survey at that season presented itself. The work
was subsequently accomplished and the results will be marked on the general sailing chart of
this section. _

The hydrographic party in the steamer Bibh was previously engaged in Section VI.

Topography of Bogue Inlet, N. C.—East and west of Bogue Inlet, at the opening of the winter
season, an interval was outstanding in the topography of the coast of North Carolina. Assistant
Hull Adams reached Swansboro on the 19th of December, 1870, and organized a party for
plane-table service, the intention being to make the belt of topography in that vicinity conformable
to the survey ot the shores of Bogue Sound, where the coast topography was suspended in 1868.
‘When the party arrived the cold was severe and the sound was soon after frozen over. The sand-
hills, moreover, had so changed that none of the peints marked in the triangulation which was
made previous to the war could be identified. Assistant Adaws, in eonsequence, started from sta-
tions marked on the shores of Bogue Sound in 1868, and going westward renewed the triangulation
by means of the plane-table, tracing at the same time the outside shore-line as far in that direction
as New River Inlet. This is about twenty-five miles from the point at which he started. His work
completes the survey of Bogue Sound, including also the inlet of that name, and the mouth of
‘White Oak River in the immediate vicinity of Swansboro. Farther westward the outside
shore-line was traced, including the openings known as Bear’s Inlet and Brown’s Inlet. The
-details inside of .the shore-line will be mapped in the course of the present winter. Before leaving
the section, at the end of May, Mr. Adams and Sub-Assistant Bugene Ellicott, who was attached
to his party, found the marks of eight of the stations oeccupied some years ago in making the tri-
angulation between Swansborough and New River Inlet. These will aid much in the early comple.
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tion of the detailed survey oun this part of the coast of North Carolina. Bogue Sound, toward its
western end, terminates in marsh at a point about four miles from Swausboro, and the muarsh
continues westward as far as New River Inlet. There are, however, two channels extending
through the marsh to Swansboro. Bogue Sonnd is there about four miles wide, but less to the
eastward where the water deepens. The detailed survey was suspended at a point about three
miles west of Swansboro, where it is now about to be taken up for early completion by Assist-
ant C. M. Bache.
The statistics of the work, as far as yet accomplished, are as follows :

Miles of shore-line surveyed. ... oo .o oo i i e 198
Miles of inner marsh-line. . ... .. .. .. e e e 28
Milesof shoals................... . e e e e e emeeta et 20
Miles Of rOAdS . .o o e 27
Area, (SQUATE THIES) .« oot o i i i e e it icae e 73

Sub-Assistant Ellicott continued in service with this party until the 13th of May, when he was
assigned to duty of which mention will be made under the head of Section XI.
Assistant Adams passed the working season at the North in Section I, as already mentioned.

SECTION V.

ATLANTIC COAST AND SEA-WATER CHANNELS OF SOUTH CAROLINA AND GEORGIA, INCLUDING
SOUNDS, HARBORS, AND RIVERS.

Topography and hydrography of the sea-island channels of South Carolina.—The survey in this
section bhas been advanced to include two of the branches of Coosaw River, near the head of Saint
Helena Sound, and also the upper waters of Port Royal Sound, and of Calibogue Souud.

Having refitted his vessel, the schooner G. M. Bache, at Savannah, Assistant Charles Hosmer
resumed work on the sea-islands on the 12th of December, 1870, aided by Mr. J. N. MeClintock.
Joining with plane-table details which were mapped in the spring of 1870, on the north shore of
Savannah River, the survey was continued northward and eastward, and included in its course the
upper part of Wright’s River, and all the water-passages between it and Broad River. The pas-
sages were sounded, and some additional triangulation needed for plane-table work near the Savan.
nah, and also for the extension of the survey so as to take in Chechessee River, was made by the
party. Twelve stations were occupied with the theodolite for this purpose. The detailed survey
is comprised on two sheets. :

Later in the season the party developed by a shore-line survey and soundings a stretch of six
miles in Bull River, and in the same regiou about four miles of the course of the Combahee River.
The parts surveyed include the phosphate deposits, so valuable for the fertilizing properties of the
material which is largely taken from the beds of the rivers.

At the end of April the schooner Bache was laid up at Savannah. The following is a synop-
sis of the field-work by this party:

Miles of shore-line of riverssurveyed .. ........... ... ... .. . ...l 155
Miles of creeks and marsh surveyed ... ... ... . ... liiiiil.s 192
Miles of roads surveyed ....... . .ceeint chiiiii it 40
Area of topography, (square miles) .......... .. ... ..l 78
Miles run in sounding .......c.c.ieaminiiaaaan. e tee i cme e 326
Angles measured ..... ... ... L.l e ieieiaciiiiaiaareaeae e 1,031
Oastsof thelead. . ... .. . o e e 32, 309

The field-work subsequently done by Assistant Hosmer has been described under Section 1I,
where Mr, McClintock was also employed after several months of service in Section 1.

In the course of the winter, while engaged in bringing up computations resulting from his
field-work ‘in this section, Assistant C. O. Boutelle at intervals examined the navigable rivers in
the vicinity of the sea-islands of Sonth Carolina, and noted such peculiarities as muast be of
account in deciding upon the method proper for the survey of these channels of communication

6cCs
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with the upland district. His observations were communicated in the form of a comprehensive
report. The facts embodied are of much value, and bear directly on the future development of
this interesting region of the southern coast. Mr. C. B. Boutelle served as aid in this section, and

subsequently with the party in Seection TII.

SECTION VI,

ATLANTIC AND GULY COAST OF THE FLORIDA PENINSULA, INCLUDING THE REEFS AND KEYS, AND

THE SEA-PORTS AND RIVERS. (SxercuH No. 7.)

Topography of Nassau Sound, Fla—The work to be noticed under this head completes the
survey of the inland water-passages between Saint Mary’s River, at the boandary of Georgia, and
Saint John’s River, Florida. The passages, as mentioned in previous reports, permit a water com-
munication along a route generally parallel with the outer coast-line of the Southern States, but

free from the risk of sea navigation. ,
Assistant W. H. Dennis commenced operations this year on the 3d of January.

After tracing

the shore-line of Amelia Island he determined the positious of signals for the use of the hydro-
graphic party of Assistant Webber, and then proceeded with the plane-table survey of Nassan
Sound. The sheet returned shows the outlines of that body of water and its tributaries, the prin-
cipal ones being South Amelia River and Nuassau River. Of these streams the former makes part

of the inland water communication before mentioned.

The work done by Mr. Dennis represents the ground surface from the coast-line to a distance
of seven miles westward., It comprises Nassan Sounnd, with the lower part of Amelia Island on
the north side, and Tulbot Island on the south side of the entrance. The surface features are like
those of the southern coast generally, there being a great deal of marsh traversed in all directions
by 1ivers or creeks. On the main, pine barrens are common, but the sandy coast islands bear,

besides pine, also a growth of oak, with muech underbrush.

Mr. Bion Bradbury, jr., served as aid in the plane-table party. Field-work was closed on the
23d of May. After laying up the schooner Caswell at Jacksonville, Assistant Dennis returned to
the north, and during the summer was engaged in Section 1. On the coast of Florida his work

was furtbered by occasional aid from tbe bydrographic party of Assistant Webber,
of the plave-table survey of Nassan Sound are as follows :

Miles of shore-line traced - .. ... ... .. i,
Miles of roads surveyed ............... et ciaaeeet mamaecaeacaean
Miles of marsh-line surveyed.._ ....... ... . ... ... ... ....
Miles of creels Surveyed ... ... ool iii i i e et i e
Area of topography, (square miles) ..... ... .. i ieieiiiiiiii i

The statistics

... 104

Excepting some few water-passages between the sea-islands of South Carolina, the plane-table
survey is now complete from Charleston southward to Saint Aungustine, on the coast of Florida.
Assistant Dennis is now organizing a party for plane-table duty near Winyah Bay, in Section V.

Hydrography of Nassau Sound, Fla—In connection with soundings which develop the inland
water communication between Saint Mary’s, Ga., and Fort George Inlet, near the entrance of Saint
John’s River, Assistant F. P. Webber has completed the in-shore hydrography of the vicinity, so
that the work is now continuous to the southward as far as the approaches to the Saint John’s.
This service was performed with a party in the steamwer Endeuvor, which reached Ferpandina on
the 27th of December, 1870. Tidal observations were commenced immediately ‘at Fernandina and

near Nassau Bar, and were continued as usoal for the adjustment of soundings.

Many of the

points determined in this section previous to the war, along the Saint Mary’s, having been destroyed,
Mr. Webber was under the necessity of renewing the triangulation partially, 80 as to join with the
southern limit of previous work, South of the Saint Mary’s the points were found as they had
been left by the triangulation party. Such additional ones as were needed about Amelia Island were

furnished by the plane-table party of Assistant Dennis,

Favorable weather was employed in running lines of soundings off-shore from Amelia Island.
At intervals unsaitable for such a purpose the boats of the Eudeavor were occupied in developing
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Nassan Sound, and the channels which connect it w¥th Saint Mary’s River and Saint Johw’s River.
North and south the inshore soundings develop the coast approaches for twenty miles. The
depth seaward was determined to a distance of about seven miles,

Mr. Andrew Braid was attached to the party in the Endeavor, and conducted the hydrog-
raphy, during the temporary absence of Assistant Webber, at Cedar Keys, where he made a sur-
vey which will be referred to more particularly under the head of Section VIL.

On Nassau Bar the depth, as given by this survey, is about eight feet at mean low water, The
channel is narrow, and by sailing vessels the bar can De safely crossed only with a fair wind,

Messrs, Dallas B. Wainwright and W. E. Mc¢Clintock served as aids in the lbydrographie
party. By their close application the large amount of office-work resulting from the operations
afloat was closed at the end of May, when the steamer returned to Baltimore. The statistics of
the hydrography near Nassau Sound are as follows:

Miles ran in sounding .. ... i e e 1,535
Angles measared . ... ...l 10, 601
Nuinber of 80undings . . ... . .o Lot i e s 98, 051

The hydrographic party erected twenty-eight signals, and determined forty-seven points by
observatious on shore. Under Section I reference has been made to the ocenpation of the party
of Assistant Webber during the summer season. His preparations are now in hand for an early
return to hydrographie service on the southern coast.

Triangulation south of Matanzas Inlet, Fla.—For the extension of the survey south of Saint
Augustine, along the eastern side of the Florida Peninsula, a flat-bottomed vessel was provided
last winter by the hydrographic inspector, but it was unfortunately destroyed by the burning of &
ship-yard at Baltimore, while being fitted out for service. Thns deprived of the means for insur-
ing the wished-for progress, Assistant J. A. Sullivan proceeded to Saint Augustine in January,
and with a small open boat took up the triangulation below Matanzas Inlet. From statious at
which the work had been suspended, he advanced the triangulation southward to Braddock’s
Point by occupying alternate stations on the shores of Mantanzas River. Six points were deter-
mined by eight hundred measurements with the theodolite. The work done by Assistant Sallivan
and his aid, Mr. W. H. Stearns, terminates at a station near which the inner sea-water channels
which is so distinetive a feature of the coast above Saint Augustine, is interrupted by about twelve
miles of swamp and hammock. Difficulties thus presented in the progress of the survey it is hoped
may be overcome by pushing in at high water with a flat-bottomed vessel, now ready for the
service, and so advancing as far as practicable by the northern end of the swamp; entering after-
ward at Mosquito Inlet, and making the survey from the southward to join with work at the
swampy barrier. Assistant A. M. Harrison is now preparing to take up plane-table work below
S«int Augustine, and to extend the detailed survey southward. Mr, Sullivan returned from this
section in April. His party was sabsequently engaged in Section L.

Hydrography near the Tortugas.—With the steamer Bibb, which was refitted in the course of
the winter, Acting Master Robert Platt, U. 8. N,, Assistant Coast Survey, set sail in January,
to complete soundings to the wnorthward of the Tortugas, in the Gulf of Mexico. Signals had
been left standing for the purpose, but they had all gone down in the hurricane of Outober, 1870.
Some days were ocenpied in establishing the requisite points of reference, and in restoring the
signals. The hydrography was then continued north of the Tortugas and Quicksunds, the lines
run being extended to distances of twenty-five miles beyond the ten-fathom carve. This work was
laid aside in May for special service, which will be referred to presently., Acting Master Platt was
again on the working ground before the end of that month. After completing the hydrography
of the Quicksands, he made a close survey of a large bank about (our miles to the northward.
This, which is parallel with the Quicksands, he has called the New Ground. Several spots were
found on it with only eight feet of water, and on the north side of the bank the wuter shoals very
suddenly from ten fathoms to less than ten feet. The New Ground is composed of large coral
rocks, sand, and grass. Iron buoys, lent by the light-house inspector at Key West, were tempo-
rarily used as reference-marks while soundings were in progress in the vicinity of the Quicksands.
The statistics of that work are as follows:
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Miles run in sounding ... oL o i i aie e 740
Angles ...l Lol e el 1, 695
Number of SounAiNES. ..o it i e e et e e 6, 950

Under instructions given on the 1st of May, Acting Master Platt took in tow the ship Raleigh,
then at Key West, having on board the cable of the International Ocean Telegraph (Company.
The Ralcigh, drawing eighteen and one-half feet, and consequently unable to pass by the North-
west Channel from Kcy West, was towed by the steamer Bibb around the Quicksands, and
through the Rebecca Channel. On the passage to Punta Rasa, (Charlotte Harbor, Fla.,) the ves-
sels met strong head-winds and a heavy sea. Fortunately the weather changed. Under very:
favorable conditions the cable was started at Punta Rasa, and snccessfully laid in a straight course
southbward and by the shortest route to Key West. On the night of the arrival of the Bibb, with
the telegraph-vessel in tow, (20th of May,) the United States guu-boat Nipsic parted her chains in
a heavy squall and went ashore. Receiving notice of the disaster at midnight, Acting Master
Platt bad the steamer Bibb in readiness, and when the morning tide served, towed off the Nipsie
into deep water. As before stated, the hydrographic work was then resumed and was completed
near the Quicksands by the end of May. The Bibb reached Norfolk on the 11th of June, and was
subsequently on service in Section IV.

Messrs. J. B. Adamscn and C. L. Gardner served efficiently as aids in this hydrographic

arty.
P ')Ehe hydrographic party of Lieut. Commander John A. Howell, U. 8. N., Assistant in the
Coast Survey, is now organized for service with the steamer 4. D. Bache, one of the new vessels
compieted within the year. After some trial to determine the working gualities of the steamer
the party will run in the conrse of the winter, lines of deep-sea soundings in the Gulf of Mexico,
within the limits of this section. The officers detailed for duty in the party of Lieutenant Com-
mander Howell are Masters W, H. Jaques, BE. 8. Jacob, Richard Rush, and W. L. Field.

SECTION VII.

GULF COAST AND SOUNDS OF WESTERN FLORIDA, INCLUDING THE PORTS AND RIVERS. (Skrrcu No. 8)

Hydrography of Cedar Keys, Fla.—In March Assistant F. P, Webber left his hydrographic party,
then at work near Nassau Inlet, on the eastern coast of Florida, under charge of the senior aid,
and crossing the head of the peninsula by railroad, accompanied by Mr. D. B. Wainwright, he made
an exawination of the present capacity of the principal channel at Cedar Keys. Finding the
marked ends of the base, but none of the adjacent stations, Mr. Webber determined eight addi-
tional points with the theodolite, and then sounded from the railroad-wharf through to a point
about a mile below Sea-Horse Key. He found ten and twelve feet in the middle of the channel at
mean low water. The chaunel is narrow, and needs permanent marks, those now in place being
liable to destruction in every gale. The hydrographic work at Cedar Keys is represented by the
following statistics:

Miles run in sounding ....... e e e e e . 55
Angles measured .. ... ... L ol 740
Number of soundings .. .. .o oo . L e i aenaa 7,477

The subsequent operations of the party of Assistant Webber ha,ve been described under the
bead of Section 1.

Hydrography of Saint George’s Sound, Fla—For the hydrographic work required in Saint
George’s Sound a party was organized nnder charge of Sub-Assistant Horace Anderson, and sailed
from Baltimere, in the schoover Silliman, on the 16th of January. The vessel was delayed on-the
passage southward. In a heavy sea off the Frying-Pan Shoals, the shackles at the mast-head gave
way, aud the standing gear came down on deck; but by great exertions the masts were saved, and
the schooner safely reached Savannah, where she took on board the working-boat intended for ser-
vice in the Gulf. DBy reason of light winds after leaving that port the party did not land at Apa-
lachicola until the 13th of February. Work was commenced without delay. The ehief of the party
and his two aids, Arthur F. Pearl and George W, Bissell, were young, strong, and active, and the
crew was thoroughly efficient. Under these and other favorable eonditions work was continued
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until the evening of Saturday the 25th of Febrnary. Next day the aids, at the close of church-
service, left Apalachicola in the sail-boat, with four men, to return to the schooner Silliman, which
was at anchor abont four miles from the town. By a very sudden squall of wind at 1 p. m. the
boat was upset, and all on board were drowned. The bodies of the aids, and of two of the crew,
were found in the course of the week following, and were buried at Apalachicola. My sense of the
loss sustained by the survey in the death of the two hydrographic aids has been expressed elsewhere
in this report. Of the boat’s crew that perished with them, James Scott was shipped at Balti-
more ; the other three, Henry Austin, Joseph P. Ridley, and James Anderson, belonged to Apa-
lachicola.

Sub-Assistant Anderson, having discharged the sad duties which devolved upon him by
this disaster, resumed work, and extended the hydrography of the sound from Bulk-head Point
eastward to Royal Bluff. His survey develops many sand-bars and oyster-beds in the eastern
approach to Apalachicola. There is, however, a three-fathom channel from the eastward as far in
as the bulk-head, where the depth on the bar, which extends across the sound to Cat Point, lessens
to seven feet, and where it is frequently less than six feet. The tidal observations made in April
and May showed the effect of winds, and that a rise and fall of about eighteen inches might be
regarded as the average.

Mr. R. B. Palfrey joined the party as aid on the 1st of April. and is warmly commended in
the report of Sub-Assistant Anderson for untiring efforts to repair, as far as possible, the untoward
circumstances that marked the early progress of the work. The following is a synopsis of sta-
tistics:

Miles run in sounding . ... oo e i, 310
Angles measured. ... ..o e i e 1,090
Nuamber of soundings. ... .. ... .. ... .. 25,048

On the 224 of May the hydrographic party left Apalachicola in the schooner Sillimen. During
the summer Mr. Anderson was engaged in service in Section 1. Mr. Palfrey was at the same
time on field-duty in Section 1I. The vessel is now in readiness to continue the hydro-
graphic survey near Apalachicola.

Measurement of base-line and azimuth at Saint Josepl’s Bay, Fla.—Under the next head mention
will be made of the general occupation of the party of Assistant 8. C. McCorkle daring the winter
of 1870’71 in this section. Azimuth determinations being needful at two sites on the Gulf
coast, the vessel to be used in triangulation was relied on to afford also transportation for the
party and instruments of Assistant Mosman. Tn February, when the observers were ready for
service at Eagle Harbor, Assistant MeCorkle made his arrangements conformable to the require-
‘ments of the astronomical party, and at the same time measured the base upon which his triangn-
lation of Saint Joseph’s Bay depends. The ends of the line were connected in the usual way with
the adjacent triangulation points by the measurement of horizontal angles. The position of the
base-lineis shown on the progress sketch of the section. Sub-Assistant H. M. De Wees assisted in
the measurement,

Assistant A. T. Mosman, under arrangements made with Assistant McCorkle, was landed from
the schooner Torrey at Eagle Harbor, on the 5th of Febroary. Al needful aid was given by the
triangulation party in mounting the astronomical instruments, and in erecting a shelter to protect
them from injury. With theodolite No. 16 Mr. Mosman and his aid, Mr, Edwin Smith, observed for
azimuth on four favorable nights preceding the 14th of the month, and recorded seventeen sets of
observations. In order to connect the azimuth-station with points in the triangulation of Saint
Josepl’s Bay, horizontal angles were measured by twelve sets on three days. The time was deter-
mined by seventeen sets of observations made on five days with the sextant and artificial horizon,

This work is noticed in its proper geographical order, but was preceded by similar duaty at

. Baint Andrew’s Bay, as will be mentioned presently.

Triangulation of Saint Andrew’s Bay, Fla.—Last year the eastern and northern arms of this bay
were inclnded in the operations of Assistant McCorkle. In order to complete the triangulation,
he returned to Apalachicola early in December, 1870, expecting to move immediately westward
with the schooner Torrey, which was under his charge for the use of his party. But prepara-
tions for sailing had been delayed by the sudden death of the ship-keeper. The vessel of necessity



46 REPORT OF THE SUPBRINTENDENT OF

was refitted under the immediate supervision of Assistant McCorkle, and counld not reach the
working ground in Saint Andrew’s Bay until the night of the 26th of December. On the passage
Assistant Mosman was landed at Davis’ Point, (Sketeh No. 8,) the place of work for the season in-
cluding also the determination of azimuth. Suob-Assistant H. M. De Wees accompanied the party
into West Bay for topographical service.

After erecting signals on the shores of the bay, horizontal angles were measured as usnal with
the theodolite. Four of the lines of sight required to be opened by eutting throngh the woods, in
order to bring the signals into view. Sketch No. 8 shows the scheme of triangulation.

The field statisties are:

Signals erected . ... i it it i e i e iab e iea e 19
Angles measured ... ieee e eaieaaa 97
Number of observations, ....cv it ivt it it it i ie i 1,872

Assistant McCorkle co-operated in the work assigned to Assistant Mosman by transferring his
party when needful, and affording help in procuring Iumber at Apalachicola. His party aided
also in the erection of the camp, and in mounting the astronomieai instruments.at Davis’ Point.

The latter part of the season in this section was employed by Mr. McCorkle in a reconnaissance
along the coast toward Choctawhatchee Bay. Beyond Saint Andrew’s Bay to the westward the
country is heavily wooded. Many swamps were passed making in at right angles to the shore of
the Gulf of Mexico. The difficulty of extending the triangulation is great, but possibly the
obstacles presented in this stretch of about forty miles may be lessened by examining the ground
which intervenes between the upper waters of Saint Andrew’s Bay and those that enter into Choc-
tawhatchee Bay. As yet no well-defined roads are laid ont, but a party has been organized for such
service as may be practicable in the development of this region.

Late in April the schooner Torrey was laid up at Apalachicola in the charge of a ship-keeper.
Assistant McCorkle then passed northward, and during the summer and fail was oceupied in field-
work in Section IL. .

Before leaving Saint Andrew’s Bay the base-line upon which the triangulation depends was
carefully remeasured, as also the angles connecting it with the triangulation. Snb-Assistant De
Wees co-operated in this service.

Latitude and azimuth at Saint Andrew’s Bay, Fla.—At Davis’ Point the astronomical instru-
ments intended for the determination of latitnde and azimuth were landed from the schooner
Torrey late in December, 1870. Before leaving for the prosecution of routine work, aid was given
by the triangulation party in the schooner for setting np tents and securing the instruments in
their places. Everything being in readiness, Assistant Mosman commenced astronomical observa-
tions on the 4th of January, and employed every clear night until the 17th, seven beiung occupied
in observing on twenty pairs of stars with zenith telescope No. 6 for latitude. Time was deter.
mined on nine nights by observations on sixty-four stars with transit No. 12. Twenty-four sets of
observations were made on six nights for azimuth with theodolite No. 16 ; and by measaring hori-
zontal angles on five days, the azimuth-station was connected with the triangulation of Saint
Andrew’s Bay. A

Mr. Edwin Smith served as aid and recorder in the astronomical operations. Assistant
Mosman left Apalachicola on the 20th of February, for service in Section IV. He was afterward
engaged in Section 111, and toward the end of the season co-operated in astronomical work in Ohio
and Kentucky, further mention of which will be made before closing notices of work in Section
VII. Daplicates of all the records kept by Assistant Mosman on the Atlantic and Gulf coasts
have been deposited in the office, together with the field computations for latitude, azimuth, and
magnetic observations.

Topography of Saint Andrew’s Bay, Fla.—The plane-table work ontstanding at Saint Andrew’s
Bay when the season opened included some details additional to the survey which had been made,
in the preceding year, of the eastern and northern arm, and the survey of the western part of the
bay. As already mentioned, the triangulation there was taken up by Assistant MeCorkle early in
January. Tollowing in order as points were furnished, Sub-Assistant De Wees, after filling in
supplementary details to the eastward, traced the shore-line of the western arm, including the
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bayous aud creeks which empty into it, and thus made the field-work at Saint Andrew’s Bay
complete. The plane-table sheet represents West Bay as bounded by marsh generally, in some
places quite narrow, but in others having a width of a quarter of a mile. The marsh is backed
by pines and underbrush with a few live-oaks and some palmetio. Light-draught vessels can pass
through the western arm of Saint Andrew’s Bay. The shores, however, with the exception of
occasional hummocks, are so low and swampy for some distance inland as to be impassable. Sub-
Assistant De Wees closed work in May, with the following return in statistics for this section :

Miles of shore-lines surveyed ...... ..o o iiiiil L e 473
Miles of bayousand creeks ...... .. i e 108
Area, (square miles). .. ... ... Lol 47

After discharging the plane-table party Mr. De Wees returned to the office and was assigned
to duty on the coast of Maine, as mentioned under Section 1. He is now under instructions for
service in Seetion IV.

Triangulation, topography, and hydrographky of Senta Rosa Sound, Fla.—The Gulf coast between
Choctawhatchee Bay and Pensacola Bay, a distance east and west of about forty-five miles, has
been thoroughly surveyed by a party under the charge of Sub-Assistant H. G. Ogden. Santa
Rosa Scund connects the waters of the two bays, and is separated frow the Gulf by a low sandy
island fifty miles long. The width of this barrier at the average is about a quarter of a mile.
Santa Rosa Sound itself, stretching east and west, varies in breadth, being two miles across toward
the western end, where it joins Pensacola Bay, but is less than three hundred yards wide near
its entrance into Choctawhatchee Bay. Field operations were commenced late in December, 1870,
and closed on the 16th of the following May.

Sub-Assistant O. H. Tittmann, who was attached to this party, made the needful triangnlation,
gtarting from two stations, (Fort Pickens and the navy-yard,) whick had been occupied previously
in the survey of Pensacola Bay. Going eastward he set up signals, and occupied alternately
many stations on the north and along the south shore of the sound, and extended his triangulation
into Choctawhatchee Bay. The western part of that body of water was also included in the sur-
vey of this year, and also East Pass, which is an outlet from Choctawhatehee Bay into the Gulf
of Mexico.

The conditions being unfavorable in some places along the sound for extended lines in the
triangulation by reason of the interyention of trees and sand-hills, great care was taken in the
determination of horizontal angles, thirty six measurements being recorded for each angle. Addi-
tional to the arrangement in quadrilaterals, angles were measured from their stations to connect
with them any sigoals that might be visible in the adjoining quadrilaterals. The scheme of
triangles shown in the progress sketch, and the statistics of the work, are evidences of untiring
patience, and the resalts are highly creditable to the members of the party.

The topography of Santa Rosa Sound was commenced by Sub-Assistant Ogden early in Feb-
ruary, at a point eleven miles from Fort Pickens. Three sheets were filled in going eastward, the
last taking in the western part of Choctawhatchee Bay with Garnier Bayou, Five-Mile Bayou, and
the shores of East Pass, which connects the bay with the Gulf of Mexico. Sunta Rosa Island, as
represented on the plane-iable sheets, is covered in spots with grass and pine trees. Patches of
marsh are met in a few places along the inside shore. The sand-hills on the island are generally
isolated, but in a few instances they occur as ridges. Along the Gulf §h0re, however, a nearly
continnous ridge of sand from five to ten feet high, and covered with grass, presents a barrier so
effectual that the island has nowhere been cut throngh by the waters of the Gulf. In mauy places
the ridge shows like an artificial structure, so regular are the slopes. The topographical survey
shows but one break in the entire length of this peculiar sand-barrier.

The mainland, or north shore of Santa Rosa Sound, is mostly swampy to the distance of a
quarter of a wile from the water-line, and is covered with a growth of pines, among which are a few
live-oak trees. At afew placeshard land skirts the sound, bat firm ground is continuous along the
Narrows and eastward to Choctawhatchee Bay. As far as yet surveyed the bay-shores are dry,
and have elevations of tweunty or thirty feet.

Soundings were commenced at Deer Point, the eastern limit of Pensacola Bay, and from
thence eastward the channel of Santa Rosa Sound was thoroughly developed to its connection with
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Choctawhatchee Bay, the western part of which and its bayous, as well as East Pass, were included
in the hydrographic¢ operations.

Off Deer Point, at the western end of the sound, Sub-Assistant Ogden found a depth of twenty-
five feet. Ten miles eastward the depth in Santa Rosa Sound is no more than eighteen feet.
Twenty miles east of Deer Point the depth is only twelve fect, and there occurs the first bar across
the sound, the least depth being eight feet. Going farther eastward and through the Narro ws the
channel is tortuous, with frequent bars, four of which are used as crossing-places, the depth being
only four or five feet, but there are intervening depths of more than twenty feet.

On the bar of East Pass the sounding party found a depth of about eight feet, and somewhat
more through the pass into Choctawhatchee Bay. The current was very strong through the pass.’

Tides were observed at five places on the shores of Santa Rosa Sound by the party of Mr.
Ogden, and for mean low water all results were referred by simultaneous observations to the old
tidal station at the wharf of Fort Pickens. In the sound the observed tide is very small, and Mr.
Ogden states that in Choctawhatchee Bay the water-level seems to be governed entirely by the
wind. .

Before leaving this section the party remeasured the angles of the triangulation going west-
ward across Pensacola entrance, and from Fort Pickens verified the measurements which deter-
mine the positions of Fort McRae; those of the beacons, inside and outside of the entrance to the
bay ; the position of the light-honse, and that of the navy-yard wharf.

Sub-Assistant QOgden commends for energy, care, and precision, the work of his associate
Sub-Assistant Tittmann, and also the services of his aid, Mr, 8. N. Ogden, and of the sailing-
master of the schoouer Agassiz, which was used in the surveying operations. Afield and afloat
the party developed an aggregate area of one hundred and ten square miles. The particulars of
work are as follows :

Signals erected ... oo L e 63
Stations oceupied ... .. L. et e iear et 52
Angles measured ... ... L et aciaaaan e 203
Number of angular measurements....... ..ovviiaivianionnn. - e 9, 568
Miles of shore-line traced .. .. ... o . ittt it e 150
Miles Of TOAAS .- oo i i e eeas mmiaaeaaanns 13
Miles run in sounding ....... S 439
Sextant angles. ... L. ol iiiiiiiieia e e 3,501
Castsof thelead.... ... .. ... o .o e 32,993

The records connected with this work have been duplicated as nsual. During the summer Mr.
Ogden was engaged in Section II, and Mr. Tittmann at the same time in Section VIIL. The
schooner Agassiz was laid up at Mobile, to be in readiness for service in the prosecution of the
survey of the Gulf coast eastward of Choctawhatchee Bay. If the present winter proves favorable
it is hoped that the survey westward of Saint Andrew’s Bay may be joined with the work here
described.

Latitude and longitude of Clevelund, Ohio.—In accordance with the proviso in the appropriation
bill authorizing determinations of latitude and longitude in the interior States of the Union, Assist-
ant George W. Dean was directed in the latter part of July to make arrangements for occupying
important points in Ohio and Kentucky. He was joined on the 10th of August by Assistant
Edward Goodfellow, who proceeded with sunitable instruments to Cleveland, and there established
a temporary astronomical station near the Marine Hospital. Unfavorable weather in September
made it impraeticablo to determine the longitude, but'in the course of the following mouth clock-
signals were successfully exchanged on five nights with an observer at Cambridge observatory for
loungitude.

Assistant Goodfellow determined the latitude of the station at Cleveland by 126 observations
on thirty pairs of stars; and the local time and instrumental corrections by 204 observations on
thirty-six stars.

The magnuetic declination was determined by Mr. Goodfellow from observations on three days;
and the intensity from three sets of vibrations and two sets of deflection. Four days were employed
in ascertaining the maguoetic dip.



THE UNITED STATES COAST SURVEY. 49

Observations were completed at Cleveland on the 16th of November. Mr. Goodfellow then
transferred the instruments to Falmouth, one of the stations occupied in Kentucky, in August,
1869, for observing the total solar eclipse.

Latitude and longitude of Columbus, Ohio.—By permission of Governor Hayes, the astronomical
station was established near the court-honse at Colminbus,  Assistant Dean exchanged clock-signals
with Cambridge on six nights between the 23d of September and the middle of the following month,
recording in that period 123 observations on 26 zenith and circampolar stars.  The determminations
were made with a 4G-ineh transit, (No. G,) a break-circuit chronometer, and the spring governor-
chronograph No. 2. Mr. Dean’s computation gives for the State-house at Columbus a position
nearly fourteen seconds in time, corresponding to more than three statue miles, farther cast than
former determinations.

Observations for Iatitude were made at Columbus by Assistant A. T. Mosman on six nights,
closing with the 9tb of Oectober. The record shiows 165 measurentents on 29 pairs of stars. Two
sets of observations were made for the micrometer value.

The astronomical station at Columbus was referred by geodetie measurements to the center of
the dome of the State-house.

Prof. Joseph Winlock, director of the Harvard College observatory, Cambridge, Mass,
co-operated with the parties in the determinations for longitude at points in Ohio and Kentucky.
The president of the Western Union Telegraph Company, Hon. William Orton, extended as here-
tofore all the facilities needful in the telegraph-work for longitude.

Latitude and longitude of Oakland, Ky.—A station was occupied at Oakland during the solar
eclipse which was total in that vicinity in Aungust, 1869. At that time the telegraph-line pow in
use had not been established. As several other points were to be occupied in the course ot the
present season in the Western States, the opportunity was taken to determine the longitude and
latitude of the eclipse station, near Oukland. When the purpose was made kuown the officer in
charge of the Western Union Telegraph Company’s line passed aloop to the observing station at the
request of Assistant Mosman, and placed at his disposal the facilities needtul {or exchanging clock-
signals with an observer at Cambridge observatory, in Massachusetts. Signals were successfully
observed on the nights of the 4th, 5th, 6th, and 11th of November.

At intervals on the same nights on which observations were recorded for longitude, Mr. Mosman
determined the latitude of the eclipse-station, using 24 pairs of stars and noting 104 observations.

At the same station Assistant Mosman occupied thiree days in observing thie magunetie declina-
tion, dip, and horizontal inteusity. Having completed the work reguired at Oukland, the instru-
ments were packed on the 14th of November and dispatched to Shelbyville.

Latitude and longitude of Shelbyville, Ky.—Late in July, 1869, the latitude was determined at
Shelbyville, at a station selected for use in the following month by one of the parties under my
direction for observing the solar eclipse, which was total in that vicinity. At that tiwe telegraph.
wires had not been extended so as to adwmit of special observations for longitade; lience the station
was marked and the desired determination was held in reserve nutil the present seasou, when
similar service was to be undertaken at other places in the section, Telegraphic facilities mean-
while had been extended to the neighborhood of Shelbyville. '

Assistant Mosman Liaving made arrangements at Shelbyville in the latter part of November, was
joined by Assistant Dean. Clock-signals were exchanged, on six nights, with an observer at Har-
vard College observatory, under circumstances favorable for determining the difference of longi-
tude. Observations were made in the usual way between the observers for ascertaining personal
equation.

After completing the work at the station near Shelbyville, Assistant Dean took charge of the
records for computation, Assistant Mosman and his aid, Mr, Sinith, are now waking arrangements
for astronowmical duty in Section V.

At all the stations occupied in Ohio and Kentucky, the magnetic elements were determined.
Field-work was closed at Shelbyville on the 11th of December.

7¢s
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SECTION VIII.

GULF COAST AND BAYS OF ALABAMA AND THE SOUNDS OF MISSISSIPPI AND OF LOUISIANA TO VER-
MILION BAY, INCLUDING THE PORTS AND RIVERS. (Skrrcu No. 9.)

Topography of Chandeleur Sound, La.—In May, after closing operations which will be deseribed
under the next head, Assistant C. H. Boyd made a plane-table survey along the west side of Chan-
delenr Sound, continuous with his work of last year, which terminated in the upper part of Isle an
Breton Sound. This survey defines the broken ground and patches lying about ten miles north
and south in the vicinity of Live-Oak Bayoun. The statistics will be included with details whiely,
occupied the party during the preceding month of the working-season in this section. Messrs.
Joseph Hergesheimer and C. H. Van Orden aided in the topographical survey.

Triangulation, topography, and hydrography of Mississippi River, La.— Assistant Boyd resumed
work at Grand Prairie, above Fort Jackson, late in December, 1870, with a party in the schooner
Hall. Twenty miles of the course of the Mississippi are included in the operations of this season.
The survey was suspended on the last of April at Point Lia Hache, which is about sixty miles from
the light-house at South Puss, on the Gulf of Mexico. Inselecting stations for carrying the trian-
gulation up the river, Mr. Boyd met many difficulties, lines of sight to points otherwise favorable
for the work being intercepted by buildings or by clumps 6f trees. The theodolite, moreover, at
nearly every point was, of necessity, placed on a platform of timber, to give stability on the soft
prairie and to insure the line of sight. Another disadvantage was that arising from the fogs that
prevail morning and evening during the greater part of the year. These are attributable to the
meeting of the belt of cool air along the river with the warmer air of the Gulf coast. Without a
more expensive outfit the currents, as observed at two stations in the river, must also be impedi-
ments in field-work, which includes both banks, the eurrent at one place being five miles per hour.

The topogruphical survey by Assistant Boyd and his aids, Messrs. Hergesheimer and Van
Orden, includes both banks of the Mississippi within the limits of the triangulation, and such
bayous as were found within three miles of the river. On the eastern side the bayous were traced
to their connections with Isle au Breton Sound.

In prosecuting the hydrography Mr, Boyd found the depth in the Mississippi much less than
is usually repoited, averaging at the most about twenty fathoms, instead of thirty, in the stretch
between Point La Hache and Fort Jacksou. Before leaving the section arrangements were made
for keeping up, during the year, a series of tidal observations at the quarantine-station. Near the
upper limit of his work Assistant Boyd selected and marked the ends of a base-line, about two and
a quarter miles in length. This will be measared by his party in the coming winter. The statistics
of the survey of this year on the Mississippi are as follows:

Signals erected . ... . e e e, 30
Stations oceupied . . ... L e e 25
Points determined ... ... . ... L e 36
Horizontal angles measured. .. ... ... ... (... il i 199
Number of observations............. ... .. ... ..oiiioia.l 4,008
Miles of shore-line trdced . ... ... .. ... . ... i .. 258
Miles of roads traced............oooo. il e e e eme e 39
Area of topography, (square miles)......... et eme e meaceaeaeee e 118

Fifteen hundred soundings were made within the topographical limits. The tidal record was
- kept up during four months. All the registers of observations and the resulting sheets of work
have been received at the office. i

Assistant Boyd, during summer and antumn, conducted a field-party in Section I, and is now
on his way to resume the survey of the Mississippi.

Hydrography of Lake Pontchartrain, La.— Assistant J. S. Bradford reached New Orleans on the
10th of December, 1870. He at once took charge of the schooner Varina and a small tender, the
Barateria, which had been laid up at the end of the previous season in Pearl River. The vessels
were refitted without delay, and the party was in working order early in January., Thence onward
soundings were prosecuted in Lake Pontchartrain until the 8th of April, when the limits of the
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shore-line survey were filled. The hydrography comprises the eastern part of the lake somewhat
beyond Ragged Point, on the north shore. On the south side soundings extend as far as the light-
house which stands on the lake-shore north of New Orleans. In this and other service in the
section, mention of which will be made under separate heads, Assistant Bradford was aided by
Mr. C. P. Dillaway. The statisties of work in Lake Pontchartrain are :

Milesrun in sounding ...... ... . e e 571
Angles measured. ... . ...l 1,056
Nuamber of soundings......... ... (Liiiiiiiil e 41,753

Deep-sea soundings off the Mississippi delta, La.—Assistant Bradford, after closing work in Lake
Pontchartrain, laid up the launch Barataria at Fort Pike and reached Pass 4 Loutre with the
schooner Varina on the 22d of April. Stormy weather prevailed until the end of that month, but
as soon as practicable deep-sea soundings were begun near Southwest Pass and South Pass, and
lines were run at all favorable intervals until the 18th of May, wheu the Varina was required for
speeial hydrographic work in the Gulf of Mexico, westward of the delta, as will be further mentioned
under a separate head. The lines run in the Gulf, near the delta, make an aggregate of a hundred
and seventy-five miles, and depths were determined at six hundred and cight positions. Mr. Dilla-
way efficiently aided in this and in the subsequent operations of the party. Mr. T. J. Lowry, the
Jjunior aid, having recovered from illness which seized him on his arrival in the section, also served
acceptably.

Hydrography of Trinity Shoal.—This was the concluding work of Assistant Bradford in this
section. The shoal lies in the Gulf of Mexico, about one hundred and fifty miles westward of the
Mississippi delta. Inorder to determine the proper site for alight-house the vicinity was sounded by
the hydrographic party in the schooner Varina in the latter part of May. Mr. Bradford developed
the ground in guestion by upward of a thousand casts of the lead, and sent to the office a chart
sufficient for the present requirements by the Light-House Board.

Early in June the schooner Varina was laid up in the Mississippi, at the head of the passes.
Assistant Bradford then reported at Washington, and subsequently prosecuted hydrographic duty
in Section I.

Geodetic points in Illinois and Missouri—In further application of the snm voted for deter-
mining points in the interior, to serve as the bases of surveys that, when made by the several West-
ern States, will be in true geographical relation to the coast, I made a reconnaissance in June last
of the region about Saint Louis, in Missouri. Assistant Richard D. Cuatts accompanied me in this
service, and to his large experience in field operations I am indebted for an early decision on the
feasibility of occupying intervisible stations for triangulation within an area of about a tuousand
square miles in Illinois and Missouri. Late in June Mr. Cutts returned to the Atlantic eoast to
conduact the operations of his own field-party in Section II, mention of which has been made under
that head.

The locality having been selected for the determination of geodetic points, instructions were
given to Assistant R. E. Halter to organize his party and to lay out a scheme of friangulation
across the Mississippi River extending to the westward in Missouri and to the eastward in Illinois,
keeping in view the determination of spires and other prominent objects as additional points for
the use of the local authorities. The determination of an astronomical azimuth and the selection
of a site for a base and its preliminary measurement were also included among his duties. Sub-
Asgsistants Williamm Eimbeck and O. H. Tittmann, both residents of Saint Louis, and possessing
servieceable information of the country in its vicinity, were detailed to assist in the field.

Mr. Halter reached Saiut Louis on the 7th of July. With the necessary outfit and means of
transportation the selection of stations was commenced, and was continued until the end of
Aungust, when it was deemed advisable to divide the party. Assistant Halter, with Mr. Tittmann,
took charge of the work on the Illinois side, and Mr. Eimbeck of the operations in Missouri. The
examination was sowewhat retarded by excessive heat and haze in July and August, and later in
the season by the sickness of each member of the party.

The seheme for the triangulation so far laid out extends, north and south, from a station below
Saint Louis to Alton, a distance of thirty miles, and about the same distance, east and west, from
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Sugar Loaf, in Illincis, to Kessler’s, in Missouri. A site for a base, (sce Sketch No. 9,) five miles
in length, was selected near the station last mentioned. The Jongest line is eighteenr miles, and
the average of the triangle sides about ten miles in length.

Assistant Halter reports that, atfter reaching the Mississippi Bluffs, in Illinois, his farther pro-
gress to the eastward, in the axis of the scheme already established, was impeded by a heavy
growth of timber, extending four or five miles before the open conutry could be again reached ;
and that he had examined this tract for about twenty-five miles, north and south, without finding
any practicable opening. If lines of gight eut through this belt of timber will entail considerable
expense, the alternative will be to extend the scheme of triangles down the river to the high lands
which overlook it.

On the Missouri side the country was found more broken, and although considerable cutting
had to be done, a scheme of triangles was found practicable. iy S

After selecting the stations aud erecting eleven signals, the measurement of horizontal angles
was commenced by Assistant Haiter and Sab-Assistant Eimbeck. The former occupied and
observed the angles at the statious of Dryer and Clark’s Mound, in Illinois, and -the latter at one
of the stations in Missouri. )

The preliminary measurement of the base was made by Mr. Halter late in November. Mr.
Eimbeck determined the azimuth, closing operations for the season on the lst of the present
month, The winter being very unfavorable for field-work in Missouri, the different members of
the party were assigned to duty on the lower sections of the coast.

With a view to make the work now in progress in [llinois and Missouri inure as early as
possible to the advantage of the States, the points determined by the triangulation party will be
conunected with adjacent section-corners of the surveys which have been already made by the
Geueral Land-Office.

SECTION IX.
GULY COAST OF WESTERX LOUISIANA AND OF TEXAS, INCLUDING BAYS AXD RIVERS. (Sxercu No. 9.)

Hydrography of Matagorda Bay and Espiritu Santo Bay, Tex.—The party of Sub-Assistant T.
D. Granger reached Indianola on the 20th of December, 1870, and before the close of that month
commenced the hydrography of Lavaca Bay. The schooner Stevens was used in this service. By
the end of January following, soundings were completed in the bay, inclnding also its branches,
known as Keller's Bay, Cox’s Bay, and Chocolate Bay, the last in the immediate vicinity of the
town of Lavaca. Five other sheets were filled in the eourse of the season. Trespalacios Bay was
sounded out thoroughly in February. The resulting sheet shows that the course of the channel
has changed in recent years, aud that the depth has decrcased to five feet. In Carankaway Bay,
which is another of the branches of Matagorda Bay, soundings were completed on the 23d of
March. Among the c¢hanges at the head of this bay, Mr. Granger notes the washiug away of a
small island at the mouth of Caraukaway River. From the careful soundings made helow Pala.
cios Point in the latter part of March and early in April, it is shown that Half-Moon Reef is grad-
ually projecting into the body of Matagorda Bay. Tbhe light-house is now in four feet water,
but the extremity of the shoal, which was at the light when erected, is now one hundred and fifty
metres beyond the light-house. After sounding at the entrance to Matagorda Bay, in the vicinity
of Decros Point, the party moved into Espiritu Santo Bay, and there continued soundings until
the 6th of May, when work was suspended. At that date the hydrography of the bay had been
extended to Vanderveer’s Island. Careful tidal observations were made duaring the entire season
by Sub-Assistant Granger and his aid, Mr. I, W, Ring. The record shows the tides of January
at Lavaea, day and night tides for February and March at Half-Moon Reef, and a series observed
at Saluria Bayou while the work was in progress at Matagorda entrance and in Espiritu Santo
Bay. Comparisons were taken by simultaneous observations at the several stations, the plane of
reference used for the reduction of soundings being deduced from observations at Half-Moon Reef.
The general statistics of work are as follows:
Miles run in sounding .. .. ..ol 1, 2536
Angles measured ... ... 6, 993
Nuwber of soundings ..., i 72,433
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The six hydrograpbic sheets containing this work have been deposited in the office.

Sub-Assistant Granger and Mr. Ring were on gervice during summer and antumn in Section
11, and are now in readiness for resuming hydrographic duty on the coast of Louisiana.

Latitude and longitude of Chetopa, Kans.—Early in the summer collateral service in the Depart-
ment of the Interior called for the determination of the longitude of a point on the southern bound-
ary of Kansas near the 95th meridian, west, for the purposes of the United States land-surveys.
Contractors who had engaged to subdivide parts of Kansas and Indian Territory into land-sections
were required by the Departimment to make the intersection of that meridian with the State bound-
ary a poiut of departure, and by advice of the Commissioner of the Geueral Land-Office the tem-
porary service of one of our observers was requested. The contractors for the land-surveys
having engaged to defray the incident expenses, the assistant in charge of the office provided
instrumests immediately, and the longitude observations were committed to Prof. R. Keith, then
in service as a computer for the Coast Survey Office.

The determination was made by exchanging time-signals from the nearest telegraph-station
with an observer at Saint Louis, the longitude of a station there having been acenrately ascer-
tained in previous operations. DBy observing transits and comparing chronometers by telegraph
on three nights, the longitnde of Chetopa, Kansas, was determined to be 11 12% 12537, west of
‘Washington, with an uncertainty of 0°.07. At Saint Louis the requisite observations were made
by Sub-Assistant W. Eimbeck. These included the determination for personal equation between
the observers, which was found to be 00.16. Each observer noted time by his own chivonometer on
the same night while observing stars of about the same declination, the chronometers being at the
same time compared by coincidence of beats. The whole series of observations was formed into
equations of coudition, assuming two chronowmeter corrections, one for each observer.

3y observing transits in the prime vertical, Professor Keith found for the latitude of his
station at Chetopa 37° 02/ 13”.0, north.

This work was greatly facilitated by the courtesy of the railroad and telegrapl officials, The
Western Union Telegraph Company, with accustomed liberality, gave the use of the line for deter-
mining the longitude.

SECTION X.
COAST OF CALIFORNIA, INCLUDING THE BAYS, HARBORS, AND RIVERS. (SketcH No. 10.)

Geographical reconnaissance beticeen San Diego and Panama.—Preparatory to the undertaking of
the hLydrographic reconnaissance for which the steamer Hassler is now in traunsit by the way of
Cape Horn, Assistant George Davidson has connected San Diego with San Francisco by a full
series of telegraphic observations for longitude, thus giving a well-determined starting point for
the reconnaissance., From his triangulation-stations in San Diego Bay he has also determined the
position and elevation ot readily-recognized mountains on the coast of Mexico.

In March Sub-Assistant Gershom Bradford was insteucted to make o survey of the eutrance
and bay of Magdalena, on the coast of Lower California, and for this daty the surveying schooner
Marcy was assigned to him. Ona his passage from San Francisco Mr, Bradford stopped at the
island of Guadalupe, verified its position, and determined its elevation. The height was found to
be 2,570 feet.

The triangulation of the bay of Magdalena was founded on a measured base of 4,414 metres.
Points on the shores were determined by sextant-angles with sufficient accuraey for the hydro-
graphic work. The longitude of a station was determined by chronometers brought from Sun
Francisco, and the azimuth of one of the lines of the triangulation by observations on Polaris.
Loug and continuous series of tidal observations were made at two stations, and some curreng
data obtained. The hydrography was carefully executed, and great changes are indicated by
comparison with previous surveys. Special examination was made for a reported rock off the
south point of the entrance to the bay, but nothing appeared to indicate its existence.

The following statistics exhibit the work executed between March 9 and June 30:

Signals erected ........ ... ... ... Y
Stations oceapied .......... ... . ... Ceeaaa e e e e
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Number of observations . ... ... .. .. Ll 601
Miles of shore-line surveyed ... ... ... . ... ..l ..l 90
Miles run in sounding ... ... oo i 1,020
Angles measured . ... Lo 7,470
Nuamber of soundings ... ..o 31, 719

The records of the work are comprised in twenty volumes. Charts resulting from the hydro-
graphic work have been received at the office.

Sub-Assistant Bradford was aided 1n this special service by Mr. Westdahl, the sailing-master
of the schooner Marcy. After returning to San Francisco the party sailed to make search for the
Falmouth Shoal, as will be hereafter noticed. -

Mr. Davidson has furnished a view of the entrance and approaches to Magdalena Bay. Be-
fore leaving that vicinity he determined the elevation of several of the mountains of Margarita
Island, which forms the south side of the entrance. ’

The bay of Magdalena, as deseribed by Assistant Davidson, is one of the most spacious on
the Pacific coast, rivaling the Gulf of Fonseca and the bay of San Francisco. "The entrance is
three miles in width, has no bar, carries a depth of twenty fathoms, and has bold headlands rising
from deep water to a height of about one hundred feet. The height increases as they recede,
The northern head is marked by two roeks like beacons, the outer one being much the larger. On
making the entrance the conical peak of Mount Isabel is seen as a prominent landmark, and is
easily recognized. Margarita Island, forming the south point of the entrance, is very bold, high,
and broken. In the clear weather which prevails on this part of the coast there is no difficulty in
making the entrance. The prevailing wind is from the westward, and blows directly in, but not
too strong for a good working breeze in going out. There is another entrance to the bay at the
southern extremity of Margarita Island, but it is long and made tortuous by sand-shoals, and has
less than three fathoms of water. This channel is never used. The drawback to Magdalena Bay
is its large expanse and regular form, which oblige vessels to shift their anchorage with changes
of the wind. On the west side the shores are bold, rugg ed, and covered with cacti. Deep water
is found close under the shores. The eastern shores are sandy dunes, in part covered with cacti,
Extensive margins of shoal water mark that side of the hay. There is an absence of fresh water
on the shores generally, and a very seant supply of wood.

Off-shore hydrography—The steam-vessel requisite for prosecuting off-shore soundings in this
section sailed from Boston on the 4th of December instant, and is now on her course toward San
Francisco by the way of Cape Horn, Commander Philip C. Johnson, U. 8. N., assistant in the
Coast Survey, and chief of the hydrographic party in the Hassler, is authorized to make incidental
researches daring the voyage by deep-sea soundings, and other observations, which will postpone
for a short period the cominencement of regalar service on the coast of California. It is expected,
however, that some advance may be made before the close of the present fiscal year in the develop-
ment of dangers in the navigation of the Pacific coast between San Diego and Panama. This will
be the first service of the party in the steamer Hassler after reaching the section.

Commander Johuson is assisted by Lieut. Commander C. W. Kennedy, Licut. M. 8. Day, and
Masters H. B, Mansfield and E. W. Remey.

In the introduction of this report I have explained the general character of the marine
researches which will be made by the officers of the party while the steamer is in the course of
transfer to ber destined station for general hydrographic duty.

Longitude and triangulation of San Diego, Cal.—For the determination of the difference of
longitude between San Francisco and San Diego, Assistant Davidson occupied an astronomical
station at San Diego, and by the liberality of the Western Union Telegraph Company, had a loop
of their main line to San Francisco carried to the temporary observatory. Mz, S. R. Throckmorton,
jr., aid, at the-same time occupied the station in Washington Square, in the last-named city. This
work was snceessfully accomplished during the month of May. Assistant Davidson’s observations
embrace twelve double altitudes of the sun, two hundred and ninety-five transits of seventy-eight
stars on nineteen nights, and the exchange of clock-signals on eleven nights. The meridian instru-
meut No. 1, Frodsham break-circuit chronometer, 3479, and the Hipp chronograph, 3753, were
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used for this determination. Records of the ohservations in duplicate, and the chronogm'ph-ﬁllnts,
have been received at the office.  Mr. Davidson was aided by Mr. I1. I. Willey.

At the request of the trustees of the city of San Diego, Assistant Davidson established a
meridian-line on the peninsula, four miles south of the astronomical station, as a permanent mark
of reference for the determination of the magnectic declination, and for the use of the city and
county surveyors.

After completing the observations for longitude at San Diego, the observers met at San Fran-
ciseo, and, for personal equation, recorded seventy transits, on three nights, with six chronograph-
sheets,

At Washington Square, in San Francisco, Mr. Throckmorton observed four bundred and
twenty-four transits of ninety-five stars, on twenty-five nights, and sent clock-signals on twelve
nights. His records, including seventy-one chronograph-sheets, have been duplicated, and are now
at the office. '

At two of the triangulation-stations, of 1851, in San Diego Bay, angunlar measurements were
made to connect the astronomiecal station oceupied in May, and also the light-house, with the schewme,
The principal line of the triangulation Mr. Davidson transferred to two stations not liable to be
disturbed by improvements for many years. All the statious were carefully marked. The statis-
ties of this work are subjoined :

Signals erected ... ... .. L e ieeeiiiae .. f
Stations occupied . . ... e .- 5
Angles observed .. .. ... il 34
ObServations ... ... ...t a ettt i e aaa e o 21

Vertical angles were measured to determine the elevation of the stations; of the Coronados
Islands, and of Table Mountain and others, in the vicinity of San Diego.

Near the astronomical station at San Diego, Mr. Davidson determined the magnetic declination,
dip, and horizontal intensity by observations continued through three days.

Triangulation and topography of Bahia Ona, Cal.—Assistant Davidson erected three signals on
the shores of Bahia Ona, and occupied the stations San Pedro Hill and Point Duwa. After con-
necting the latter with the main triangulation, he determined the position of a station on Santa
Barbara Island, where a signal has been erected by Sub-Assistant Chase. At the connecting sta-
tions Mr. Davidson observed on five signals by one hundred and fifty observations of six angles ;
and also recorded twenty double altitudes of eight objects for elevation. )

San Miguel Island will be joined in the triangulation next season. To thatend a signal was put
up at the prinecipal station by Sab-Assistaut Forney. The local survey on that island will be men-
tioned in a subsequent notice. -

Before returning to San Francisco Mr. Davidson examined the coast from Point Duma to San
Diego with reference to facilities for the development and progress of the triangulation. Besides
the surveys of ranchos bordering the coast which were collected in the journey, he added details
obtained by special examination, Mr. H. [. Willey aided in the work on the shores of the Santa
Barbara Channel.

Early in the winter of 1870 Sub-Assistant A. W. Chase forwarded to the office the records
and computations connected with his work of the preceding season near Point Saint George. e
then resumed the triangulation and topography from his previous limit of work near Point Vin-
cente, and carried the survey to the main station, West Beach. Part of the fopography represents
the western end of San Pedro Mountsin; other details include the rolling hills which border the
coast of the Santa Barbara Channel. The old sea-benches that mark San Pedro Mountaiu are well
exhibited on the topographical sheet.

The following statistics show the work done before Mr. Chase transferred his party to the
vicinity of Crescent City for the survey in that quarter, which will be noticed in regular order.

Miles of shoredine traced ..... ... .. ... ... ... e e .o 11
Area, (SQUATE IIIES) . - . oo\t ot e e 18

Triangulation and topography of the Santa Barbara Channel and Islands, Cal.—The work near
Point Vincente was prosecuted during the winter by the aid of the party. Meanwhile Mr. Chase
proceeded to Santa Barbara Island, measured a base of six hundred metres, and eovered the island
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with a small triangulation for the plane-table survey, which he carried on at such intervals as the
generally unfavorable season would permit., The original sheet has been received at the office.
Statisties of the work are subjoined :

Signals erected . ... . L e 10
Angles measured. ... ... Lo i e e e 2
L0 0 0T g 1 (0 T G P 192

The topography represeuts a fringe along the shore-line, of which five miles are represented on
the plane-table sheet. Mr. Chase has given a full deseription of the outlying dangers, anchorages,
&e., of Santa Barbara Island. After closing this duty he returned to his party at Point Vincente. °

Assistant Davidson provided a camp for the party of Sub-Assistant Stehman Forney, who was
instructed to commence the fopography and necessary triangulation of San Miguel Island, the
westernmnost of the Santa Barbara group. This windward island is peeuliarly exposed to continu-
ous fogs and heavy northwest winds, the prevalence of which has marked the present season.
Nevertheless, a good return has been made by the party of Mr, Forney. Some of the triangnlation-
stations were recovered, and a scheme of tertiary triangles was developed to make a good trigono-
metric connection with the survey of Santa Rosa Island. A whale-boat was employed for this diffi-
cult daty. There is no water on San Miguel Island; even the tuel needed had to be brought from
the mainland, The following are statistics of work executed by this party:

Signals erected .. ... .o i e e 17
Stations oceupied - .. .. . e i 8
Signals obhserved . . . e e e e e 14
Number of observations ... .. oo o i e 1, 910
Miles of shore-line surveyed . ... ... ... L. L. ... 17
Miles of bluft outline ................ et e e RN 10
Square miles of topography ....... e e e e 24
Topographical signals erected ........... e e e e 14

The positions of dangerous rocks lying off San Miguel Island were determined, and marked on
the survey. Mr. Forney will continue in the field until he finishes the work on San Miguel Island.
His report includes a full deseription of Cuyler’s Harbor.

Assistant W. E. Greenwell has continued the survey of the coast of California westward from
Point Pelican, near Santa Barbara, and bas reached a point midway between Santa Barbara and
Point Conception. The season was unfavorable there, as elsewhere on the western coast. At the
end of August Mr. Greenwell was taken dangerously ill, and, after much suffering, was constrained
to discharge his party for the season.

The topography is based upon the tertiary triangulation of previous years, and has been car-
Tied to the limit of the preliminary work near Gaviota Pass. 1t is comprised on two sheets, show-
ing details along the southern flank of the mountain range, which here crowds down close to the
shores of the channel. The country is rolling, partly wooded, and in some localities settled and
improved. The following statistics show the work executed by this party :

Miles of shore-line traced ...... ... ... ... .. ..o L. e e 243
Miles of bluffoutline .. ... ... ... . . Ll Lo e ... 14
Miles of creeks surveyed... ... . ... ... ... ... e i 9
Miles of roads surveyed ............ et e e e e e aaaan. 32
Area, (square miles)............ e e aaeevaaieeeeaeaaae e 33

In the course of the season Assistant Greenwell inked and forwarded to the office three other
sheets of topography and one sheet of hydrography.

Lriangulation and topography of San Luis Obispo Bay.—Sub-Assistant L. A. Sengteller, after
inking his topographical sheets of last year, sent tracings to the office, and forwarded, also, the
computations resulting from the triangulation of the season. He then made arrangements for
resaming field operations.

In January his party was organized at San Luis Obispo Bay. After measuring a line of nine
hundred and fifty-five metres with the subsidiary base apparatns a tertiary triangulation was
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extended for the topographical work. Mr. Seugteller also observed a4 preliminary azimuth for his
triangulation.

Part of the topography is carried over a very difficult and wild country, forming the southern
flank of Mount Buchon, the base of which terminates in abrupt rocky cliffs borderiug the sea. The
mountain is eovered With dense chaparral, through which it was necessary to open trails. The
survey embraces the shores and approaches of the bay, the outlying rocks, and the eastern landing.
A tracing of the uninked sheet was forwarded to the office with the records of the triangulation.
The following are statistics of the work :

Signals erected ... .. .. i i et i ca it aan 10
Stations oceupied . ... oo it i e ittt 9
Angles measured. ... ... el i 33
Stations determined ... . .. ... . il i et it iea i aaaans 10
Observations . ... .. iieiee it e e ieteeracnanenn e ierearatseceaaann 1,197
Miles of shore-line traced ...... ... ... (.. e 63
Miles of streams surveyed. . ... ... ... i i 43
Miles of roads surveyed. . . ... .o o o i 5
Area, (Square Miles) .. . ... .. it 5

In April Mr. Sengteller transferred his party to Polnt Arena.

Triangulation and topography of San Simeon Bay.—Assistant Cleveland Rockwell completed, in
the course of the winter of 1870, the office-work on his three sheets of the Columbia River topogra-
phy. In January he transferred his party to San Simeon Bay, measured a line of eight hundred
and sixteen metres with the subsidiary-base apparatus, and extended a tertiary triangulation
therefrom for his topography, which now includes the bay of San Simeon and the sbore to the
westward. The country is a moderately elevated series of rolling hills, mostly covered with grass,
and offering facilities for the work. The statistics are annexed:

Signals erected .. .. . i iii i e e iiie et 9
Stations oceupied .............. e e e 9
Angles measured ..... ... .. iiiiaiciaaaaeoa. 47
ObSErVations . e or i it e it i e iare e e e 969
Miles of shore-line traced ........ .o iiiiiiii i ii i i et eaieeenceaans . 8
Miles of roads sarveyed. .. ..o iior i i 13%
Area, (square miles). ... . ... ... el iaaei e . 10

Fhe duplicate of the triangulation record has been received at the oﬁice.

Assistant Rockwell was aided by Mr. George H. Wilson. At the end of March he transferred
his party to the northern coast for service, which will be mentioned under the head of Section XI.

Falmouth Shoal or Reed Rocks.~In July last, after closing work at Magdalena, in Lower Cali-
fornia, and before the return of the schooner Marey to San Francisco, Sub-Assistant Gershom
Bradford made prolonged search in the Pacific about eight hundred miles west of the Golden Gate,
in the vicinity of a reported danger. The anthorities are positive in regard to the existence of the
rock or shoal, but discordant, as might be expected, in reference to the geographical position. The
assigned latitudes of the place range as much as a quarter of a degree.

During this examination the vessel ran over one thousand miles. Fifty-nine positions were
determined in the vicinity. Soundings were frequently tried, but no bottom was found even with
the deep-sea line of 1,850 fathoms. The weather was favorable.

In the opinion of Assistant Davidson, who collated the authorities and conferred personally
with the navigators who report the danger, the rocks are probably isolated points coming from a
great depth. The deep blue water of the vicinity, smooth when the weather is fair, and the absence
of-da-gulls and seals, that harbor in the vicinity of certain shoals, make the position difficult
to find.

° Another examination will be conducted with a view to the hydrographic development of the
vicinity in which the reported danger exists.

(See Sketch No. 34.)

Survey of Table Mountain and of wharf-lines at Oakland, Cal.—Assistant A. F. Rodgers passed

8¢s
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the winter of 1870 at San Francisco, in computing and duplicating his triangulation records of the
previous season. He also inked the plane-table sheets of last year, and made a comparative map
to show changes at Eel River entrance. Tracings of his survey of the vicinity of Trinidad Head
were made for the Light House Board.

After tracing on the proper topographical sheet the wharves and improvements recently made
at Oakland Point, Mr. Rodgers took up the survey of Table Mountain, the well-known headland
north of the entrance to San Francisco Bay. The triangulation made as a basis for the topography
conneets with that of the vicinity of San Francisco. Before completing the survey of the land.
marl, the time arrived for resuming field-work near Cape Mendoecino, to whieh reference will be |
made under a separate head.

Assistant Rodgers was aided in the work near San Francisco by Mr. E. F.-Dickins. The
detailed survey of Table Mountain will be completed after the return of the party from the upper
purt of the sectioun,

Blossom Rock, San Francisco Bay, Cal.—~After the close of operations by the United States
engineers for the removal of Blossom Rock, a hydrographic survey was made unrder the direction
of Assistant George Davidson. Great care was exercised in the determination of the depth, and
in fixing the position of each sounding, as well as in the reduction of the soundings to the datum of
mean low water. This detailed survey was made by Sub-Assistant G. Farquhar, On account of the
strong and irregular currents, the time for sounding was limited to one hour at each tide on fair
days, and casts were recorded only when made in smooth water. An aggregate of about one thou-
sand soundings were plotted from over two thousand angular measurements with the theodolite.
The resulting chart, on a large scale, is8 now at the office. As shown by the soundings, the opera-
tions of the engineers have inereased the depth of water on Blossom Rock to twenty-four feet.

Sub-Assistant Farqubar has made in general the projections needed for the hydrographic work
on the western coast, though suffering much during the season from disease incurred in the pros.
ecution of previous duty afloat. He is now in service in the party of Assistant Davidson.

Rocks in Mission Bay, (San Francisco Harbor.)—While Assistant Davidson was at San Fran-
cisco, a small rock was reported as having been found in Mission Bay to the southward of the city.
Going at once to the vicinity with his aid, Mr. 8. R. Throckmorton, two small heads of rock were
found, having only twelve and a half feet on them at mean low water, the depth around the rocks
being five and six fathoms. Mr. Davidson, after determining the position, published a notice con-
taining the ranges for avoiding the rocks. Subsequently the Light-House Board placed a buoy on
this danger to the navigation of Mission Bay.

San Francisco Bay and approaches.—Some progress has been made at intervals by the hydro-
graphie party of Sub-Assistant Gershom Bradford, with the schooner Marcy, in the minute hydro-
graphic survey of the Golden Gate and its approaches, the object being to determine what changes
are going on, and to establish a basis for future comparisons. The work has been subject to the
requirements of the service in other quarters; hence it was discontinued when call was made for
the hydrographie development at Magdalena Bay, which was mentioned in a preceding notice.
The party resumed work near the Golden Gate in October, after completing the survey of the
Orford Reef, of which mention will be made under a separate head. Observations made in regard
to the currents have already afforded matter of great interest. Nearly three thousand soundings
were recorded by the party in the vicinity of the entrance to San Francisco Bay.

Triangulation and topograpky north of Point Arena, Cal.—As soon as the season would permit,
Sub-Assistant L. A. Sengteller transferred his party to Cuffey’s Cove, deferring until winter the
continuance of work near San Luis Obispo, of which mention has already been made. Having
measured & base-line of 1,075 meters at Navarro Ridge, north of Point Arena, the triangulation was
brought up to that limit and connected with the base. Mr. Sengteller, before returning the appa’
ratus to San Francisco, also measured the base which had been laid out at the commenceman® of
the triangalation at Point Arena. This work is now connected with the astronomical station occu-
pied by Assistant Davidson in 1852,

Bad weather prevailed in this section during the year. The topographical survey, however,
w as extended to Mendocino Bay. The following synopsis comprises the statistics of field-work :
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Signals erected .. .. coceirmn i e it ittt e caaan e 33
Stations occupied .. ... L " 30
Anglesmeasnred. . .. ... e et aaan 293
Number of observations............... Maeteeies et re e e 5, 810
Miles of shore-line surveyed........... e e emema et ieeeacrata e 19
Miles of roads surveyed. .. ccou ot it et 21
Area, (SQUATE MIlES) ..o e e e e 84

The smoke of great fires in the forest north of Point Arena conjoined with dense fogs and
strong winds to retard the progress of this party. In the course of the season Mr. Sengteller com-
pleted the records of his previous work, and transmitted results to the office. He is now making
arrangements to resume field-duty on the coast south of Monterey.

Trianguiation and topography south of Cape Mendocino, Cal.—When the season opened for field-
work north of San Francisco, Assistant A. F. Rodgers resumed his survey of the coast south of
Cape Mendocino. His party is yet on the eoast near Shelter Cove, the triangulation having been
extended southward from the cape. The region is difficult of access, rugged mountains coming
down quite to the coast-line. Ten of the stations used for the triangulation are at elevations of
more than two thousand feet, and in order to reach them trails were cut through the chaparral.
As the party reinained at work after the setting in of the wet season, the following synopsis repre-
sents only part of the resalts of the year:

Stations 0CUPIEA . . - .. .. oo e e e, 39
Positions determined . . . ...l . 75
Number of observations .. ... ... it il e 1, 000
Area, (square miles) ... ... ... .. e 80

While Assistant Rodgers carried forward the triangulation, his aid, Mr. E. F. Dickins, mapped
the coast southward of Cape Mendocino. A few miles south of Shelter Cove the topography will
be taken up with two plane-tables. Great energy has been manifested in the prosecution of this
work under many natural difficulties. Some of the signals were destroyed by forest-fires, the
smoke from which also retarded operations. At this time the survey in charge of Assistant Rodgers
comprises three sheets of detailed topegraphy below Cape Mendocino, and four others ou which
shore-line has been traced to a point several miles south of Shelter Cove, where the party is yet at
work.

Views drawn by Assistant Davidson were received at the office in January, representing the
appearance from sea of Cape Mendocino and Cape Fortanas. The drawings were accompanied by
special views of the rocks adjacent to the two capes. These, with others furnished by Mr. Davidson,
will be engraved for the general charts of the coast.

Sunken vocks south of Punte Gorda, Cal—While prosecuting the coast topography south of
Punta Gorda, Assistant Rodgers noticed a very heavy, but not frequent, break in the water about
one mile off shore, caused evidently by a sunken rock. The tide was low, and the water, at the
time, was smooth, but a heavy swell was coming in from the eastward. Mr. Rodgers determined
the position of the sunken rock. It is generally known that such dangers exist on parts of the
coast not yet reached by the hydrographic operations. Where, as in the present case, the danger
lies near the coast-line, the practice of steamers in making their courses quite near to the shore
cannot be justified. In ordinary weather, during which the sea in the vicinity of Punta Gorda is
marked by ¢ white-caps,” it is probable that this danger would be overlooked by passing vessels.

Triangulation and topography of the coast north of the False Klamath, Cal.—Mention has been
made, under another head, of the occupation of the party of Sub-Assistant A. W, Chase during the
winter. At the opening of the season he resumed work near Crescent City, and extended the
triangulation southward as far as the False Klamath. This part of the coast of California is high
and rough. The ocean-front of the mountains is about twelve hundred feet high at the distance
of a mile from the water-line, and, being forest-clad, the region presents many obstacles to the
progress of the triangulation.

After completing the angular measuremeuts, Mr, Chase extended the plane-table survey so as to
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include ten miles of the coast north of the False Klamath. His party was then transferred to a
site of work which will be referred to in the next section.

In his general report Assistant Davidson makes favorable mention of the expedients nsed for
carrying on the work below Crescent City, after having personally examined that stretch of coast
with reference to the means proper for its development.

A synopsis of the statistics of work north of the False Klamath is subjoined :

Signals erected ..............v.eenian. e O, R 22
Stations occupied ...... .. |
Angles Measured. . ... .. i iee i e i e i et ce e aeans 79 y
Number of observations ... .. ... . ... . . oL .L. e 832
Miles of shore-line surveyed............ G e 104
Area of topography, (square miles) ............. ... ... ... Lol .. 84

The outlying rocks along the coast were carefully marked in position and appear on the plane-
“able sheet. .

Rock in Crescent City Bay, Cal—In the course of the season in this section Sub-Assistant Chase
discovered and surveyed a dangerous ledge lying directly in the way of steamers entering Crescent
City Harbor from the southward. In ordinary winds from the northwest, the water does not
break on the ledge, but doubtless does in heavy southwest weather. The rock is several hundred
yards in extent, and is not well marked by kelp. The depth on it, as determined by 165 casts
of the lead, is 4 fathoms at mean low water, with 13 to 15 fathoms all around the ledge. This
dauger, which T have named ¢ Chase Ledge,” isless than two miles from Orescent City light-bouse.
A description has been published in the usual form as a notice to mariners.

Azimuth at Bureka and Crescent City, Cal.—In the course of the season Assistant George
Davidson oecupied a station of the triangulation near Crescent Oity, and observed for azimuth
with the twelve-inch theodolite No, 37. The record includes 54 observations on the sun and Polaris.
A second station of the triangulation being used as an azimuth-mark, the connection is direct and
complete. For this work the transit instrument was puat in the meridian, and eight transits were
recorded for time, in addition to twelve double altitudes of the sun. Mr, Davidson made 108
measures of thread intervals with the micrometer. The transeripts of the work have been received
at the office. Messrs. 8. B. Throckmorton and H, I. Willey aided in the observations.

The station Eureka, in Humboldt Bay, was occupied by Mr. Davidson for azimuth, with
theodolite No. 37, by means of which he recorded 42 observations on Polaris, The connection was
made direct, as at Crescent City, by using one of the stations of the triangulation as an azimuth-
mark. With the transit instroment in the meridian, 25 passages of 18 stars were observed on 2
nights. The record in duplicate is now on file in the office.

Observations for the value of the level scale were made by 24 repetitions with the vertical circle
of theodolite No. 57.

Assistant Davidson has computed a table of the azimuths and apparent altitudes of Polaris
for varying latitudes and hour-angles, to assist in placing the instrument in the plane of the
meridian. As a result, the time occupied in adjusting the new meridian instrument is less than
half an hour.

At the astronomical station near Eureka, observations were made to determine the magnetic
declination.

Before leaving this section, Mr. Davidson made a careful view from sea, showing Orford Reef
~ and the neighboring coast-features. The drawing is now ou file in the office.

Aids to navigation.—In furtherance of the general interests of navigation, several communica-
tions from the Assistants in this section and Section X1 have been transmitted to the Light-House
Board within the year. Assistant Davidson reports that in heavy northwest weather a good lee
and safe anchorage can be had at Dume Cove, two miles east of Point Dume. At present, vessels
under stress of weather usually run for San Pedro. Assistant Greenwell several years ago called
attention to the shelter afforded at Dume Cove. .

In other reports Mr. Davidson recommends the placing of lights on Point Hueneme and
Anacapa Island, and buoys for the bar, entrance and bharbor of San Francisco. He specifies also
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the dangers to navigation off Point Afio Nuevo. Special attention was given in the course of the
year to exactness in the assigned geographical positions of the lights. After verifying the record,
Mr. Davidson furnished a complete list for the use of the Light-House Board.

Assistant Rodgers recommends the erection of a light at-Shelter Cove, and, in specifving the
dangers between that anchorage and Cape Mendocino, calls attention to the risk incurred by
steamers in passing northward too near to the shore.

Af Crescent City Bay, buoys to serve as aids in navigation are recommended in the report of
Assistant Davidson.

Tidal observations.—The stations on the Pacific coast have remained under the very efficient
supervision of Bvt. Col. G. H. Mendell, U. 8. A., who has ably met every requisition from the
office in Washington. The observations at these stations are generally excellent, and the
observers experienced and attentive. Mr. Willlam Knapp has remained in charge of the self-
registering gauge at San Diego, and Mr. F. P. Thompson in charge of the one at Fort Point. Each
observer has also kept up a good series of meteorological observations, and tabulated the readings
of high and low waters taken from the tide-rolls by using the improved graduated glass scales
furnished from the office for this purpose.

SECTION XI.

COAST OF OREGON AND OF WASHINGTON TERRITORY, INCLUDING THE INTERIOR BAYS, PORTS, AND
RIVERS. (SkETcHES Nos. 11 and 12.)

Triangulation and topography north of Chetko River entrance, coast of Oregon.—After completing
a plane-table sheet of the upper part of the coast of California, Sub- Assistant A. W. Chase moved
his camp and party to the coast of Oregon, and took up the triangulation north of Chetko River,
where he had discontinued work last year. From that limit he extended the triangulation northward
and westward toward Cape San Sebastian., TLand operations on this part of the coast are almosg
impracticable. There being no roads, Mr. Chase was able to occupy his stations only by cutting
trails through chaparral from one point to another. Two of the stations are on large outlying
rocks, one of which was occupied with the theodolite. About eight miles of the coast are
represented on piane-table sheet. The geperal statistics of the work are:

Signalserected ..o i it ee e e 20
Stations occupied . .. ... oo e e e e 19
Angles measured . . ... e e . 106
Number of observations. ... ... ... i i i iiaii i 1,272
Miles of shore-line surveyed.... ... .. .. ... . il 11
Area of topography, (square miles)........ ... ..o it iiiiia e o 8

This field-work was closed latein October. Progress was much bhindered by strong winds, and
during August and September by smoke from the burning forests to the northward of Cape San
Sebastian.

Sub-Assistant Chase is now engaged with a party at San Pedro Bay.

Hydrography of Orford Reef, coast of Oregon—This work was taken np by Sub-Assistant
Gershom Bradford, after the return of his party in the schooner Marcy from the vicinity of
Falmouth Shoal, which was the subject of a preceding notice. Unfavorable weather interrupted
the operations generally ou the coast of Oregon, but Mr. Bradford succeeded in sounding out the
ship-channel between the main shore and the reef, and partly developed the reef and islets. On
the_plotted chart the limits of safe navigation are well marked, and also the approaches from the
southward. The following is an abstract of statistics: -

Signals erected ............ e e e eeimaaamaciiaceeisereeeae s 7
Miles run in sounding ....... S g 140
Angles of position ........ ... .ceieiiaal, Ceemeeeereaman fean e 1,040
Number of soundings. . ... .. ol e weniow-- 2,533

The party returned to San Francisco late in October, and before laying up the vessel made
additionsal soundings in the vicinity of the Golden Gate, as aiready stated.
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Orford Reef and the coast-features adjacent to it are well represented by a drawing, which was
furnished in January last, by Assistant Davidson.

Triangulation and topography of Columbia Eiver, Oregon.—Assistant Cleveland Rockwell re-
sumed the sarvey of the Celumbia River in May. Many difficulties were encountered in advancing
the triangulation. The shores are covered with heavy timber, through which at high points lines
of sight were required to bring stations into view that otherwise would be hid by the dense growth
of timber on the islands in the river. By well-conditioned triangles, however, Mr. Rockwell suc-
ceeded in extending the preliminary work to Westport, which by the river course is about twelve
miles above Cathlamet Point. .

The topography was taken up at Three Tree Point, on a sheet projected by Mr. Rockwell to
take in the river shores as far as the lower end of Puget Island. His plane-table survey includes
both banks of the Columbia, which, between the limits stated, is nearly three miles wide. All the
islands between Cathlawet Point and Puget Island are represented on the sheet. The river banks
are shown as being high, abrupt, and broken; densely timbered and covered with thick underbrush.
In the site of work occupied by the party this year there is no river valley ; the shores have a steep
pitch at the water-line. The basin of the Columbia is from two to five miles wide, and the area
between the shores is filled with an intricacy of low marshy islands, which are covered with
spruce, cotton-wood, and alder. The islands are overflowed by freshets and by high tides.

‘While carrying on the triangulation, Assistant Rockwell determined the positions of notable
mountain peaks and ridges that were in view from the stations occupied for his work. A synopsis
of the statistics is subjoined :

Signals erected . ... ... e it ittt 13
Stations oceupied . ... . et it e e ee e, 13
Angles mMeasured . ... . oo .o i i et iararame e e 39
Number of observations ...... . oo iiat i i i aa e 1,461
Miles of shore-line surveyed ... ... ... . . ...l 71
Area of topography, (square miles) ... ...... ... . ... iaiilLLs 13

The operations of this party, as of the parties generally on the western coast, were retarded
by dense smoke {from the burning woods of Oregon and Washington Territory.

Mr. G. H. Wilson aided in the field-work on the shores of the Columbia.

Agssistant Rockwell is now in serviee near San Simeon Bay, in Section X.

Triangulation and topography of Shoalwater Bay, Weash.—For the service in Shoalwaler Bay,
Assistant Davidson provided a suitable outfit of tents and instruments, and at his suggestion the
work was intrusted to Sub-Assistant J. J. Gilbert. Field operations were commenced in the
spring with a view to connect this survey with that of the Colambia River, and to join it at the
north with the survey of Gray’s Harbor,

Shoalwater Bay, as the name implies, is filled with great shoals; the channels are tortuous,
and the low shores are covered with timber and underbrush. Notwithstanding the disadvantages
for progress, Mr. Gilbert established a good triangulation, and determined also a series of points
along the low wooded peninsula which separates the body of the bay from the ocean. Among the
points is included the light-house on Cape Shoalwater.

Sub-Assistant Gilbert surveyed the shore-line and mapped the topography within thelimits of
his triangulation. The following are statistics of the field-work :

Signals erected .. ... .. ... ...l A 45
Stations occupied ... ... oL L e e ean e, 29
Angles measured - ... ... ...l it eiier e e e aae 279
Number of observations ................. e e e e e et 1,980
Miles of shore-line traced ... ... cu ittt i i e 73
Area, (sguare miles). ... ... L iieieiiae e 23

At the entrance of the bay extensive changes have taken place within recent years. Where a
large island existed in 1854, the water is now ten feet deep. Leadbetter Pointand Cape Shoalwater
have increased rapidly. Both are marked by loose sand-dunes that change in form and position
with every wind. Mr. Gilbert traced the shore-lines of Shoalwater Bay separately at high and
at low water. His party is yet at work, and will continue in the field as long as the season will

permit.
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ZLongitude of Seattle, W. T.~While Assistant George Davidson was engaged in special exam-
inations at the United States branch mint in San Franeisco, his party was at Seattle in charge of
the aid, Mr. S. R. Throckmorton, jr., to occupy an astronomical station there for the determination
of longitude by telegraph from San Francisco, where Mr. Davidson directed operations from the
station in Washington Square. By the usual liberality of the Western Union Telegraph Company,
this work was suceessfully aeccomplished, although the condition of the line was much disturbed
by great fires in the forests of Oregon and Washington Territory, which sometimes destroyed the
connections. At the Washington Square station, Mr. Davidson observed 602 transits of 81
stars on 38 nights, and transmitted clock-signals on 12 nights. After the return of Mr. Throck-
morton, observations were made, as customary, for personal equation. These included 92 transits
of 54 stars on 4 nights. This longitnde-work, in 4 volumes and 61 chronograph sheets, has been
duplicated. No aid being available at San Franecisco, Mr. Davidson, under the necessity, conducted
the mint comparisons while the operations for longitude were in progress.

Before leaving Seattle, Mr. Throckmorton, aided by Mr. H. 1. Willey, determined the magnetic
declination, dip, and horizontal intensity at the astronomieal station,

Triangulation and topography of the Strait of Fuca, W. T.—Assistant James S. Lawson was
engaged during the winter of 1870 in computations resulting from his field-work of the previous
season, and in inking plane-table sheets, Eight in all were forwarded to the office, with twenty-
five records containing the observations and results. When the season opened for field-work,
his party was organized and operations resumed near Nisqually. A base of 900 meters was
measured in May on the plains, and the line was connected by angular measurements with the
triangulation made last year between Puget Sound and Muek Prairie. On the completion of this
work the party, in the brig Fauntleroy, sailed for the Strait of Fuca. Arrangements were made
without delay for connecting the triangulation of Admiralty Inlet with the stations which had
been occupied on the shores of Rosario Strait and the Canal de Haro, but the smoky atmosphere
made the continunance of the work impracticable at that time,

Sub-Assistant Eugene Kllicott joined the party in June, and was assigned to service with the
plane-table on the west side of Whidbey Island. For the extension of his work, points were deter-
mined by Assistant Lawson from Deception Pass to the sonuthward, the stations having been pre.
viously selected. Stations were also occupied to embrace the eastern end of the Strait of Fuca in
the general triangulation, and, by a series of smaller triangles, the upper part of Admiralty Inlet
and Kilisnt Harbor were included.

The topography was commenced at Deception Pass. After tracing the shorelines the survey
was extended northward to Sares Head, on Fidalgo Island. Southward of the pass the plane-table
work was continued, and finally joined with previous work near the light-house on Almiralty Head.
The western part of Penn’s Cove, a harbor of Whidbey Island, is included in the survey made by
Sub-Assistant Ellicott. He completed also the topography of Kilisut Harbor, which had been
commenced by Mr. Lawson, who found a good depth and safe anchorage while engaged in the sur-
vey. The aggregate statistics of field-work are as follows :

Signals erected ...... Meme e e, e e me e iem i 18
Stations occupied .. .. oo i i i e e e veeeaeaa 32
Angles measnred. . ... .. aiai heeeiaie e iaiiacaraaas s 178
Number of observations ... .ot iio i e i i e 5,936
Miles of shore-line surveyed. ... ... iieiiiiie it i iie e 71
Miles of road surveyed - ... .. ..o ceit ottt ittt i aaae e 22
Area of topography, (square miles) . ..... ... it ciiiin 40

Hydregraphy of Partridge Bank, Lawson Reef, and Belle Rock. —Heavy westerly winds pre-
vailed in July and August, while Assistant Lawson was engaged in the development of Partridge
Bank, and these, conjoined with the irregular currents in the vicinty, made the prosecution of
soundings a work of great difficulty. The survey, however, was successfully made. It shows that
between the ten-fathom curves the bank is three miles long and a mile and a half wide, and that the
eastern end is within four miles of the shore of Whidbey Island. The soundings have developed
a very dangerous rocky ledge, ou which the depth of the lowest tide is ouly fourteen feet. By the
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very strong and irregular currents, the kelp, which would otherwise be a warning, is sometimes
torn off, or run under, so that vessels on the lookout cannot make sure of the position to be
avoided. On the recommendation of Assistant Lawson, a buoy was placed on the bank by direc-
tion of the Light-House Board. Lawson Reef was discovered by the party in the brig Fauntleroy
last year. Mr. Lawson made the hydrographic development in the steam-launch Lively, in the
course of the present season, while conducting other operations in the field, and under circum.
stances of weather very unfavorable. The least depth found was twenty feet. Being compelled
by stress of weather to seek a harbor, the party found good anchorage at the south end of Bur-
row’s Bay, in a position which heretofore has had no repute as a harhor. .

Assistant Lawson noticed, while sounding in the vicinity of the reef, that the tides were very
irregular, there being for several days only one high and one low water each day. In one case the
ebb continued to run for a period of fourteen hours.

Belle Rock was sounded and determined in position. The least depth found by Mr. Lawson
was eighty fathoms. The following is & synopsis of the statistics:

Miles run in sounding ............. e i ieieiatateeeacraana s e 209
Angles measured .. ... ool e et aaaea 1,594
Number of soundings . ..... .. oo iiii e 3,739

Mr. F. A. Lawson served as aid in the hydrogmphlc party, and also in the field operations.

Assistants Davidson and Lawson united in the recommendation for placing buoys on Itsami
Shoal and Toliva Shoal, as aids in the navigation of Paget Sound.

Tidal observations.—The station at Astoria, with the others on the western coast, has remained
under the able supervision of G. H. Mendell, major engineers, brevet colonel, United States Army.
The self-registering gauge is attended by Mr. L. Wilson, who has for many years kept up an ex-
cellent series of both tidal and meteorological observations at this station. He also tabulates the
readings of high and low waters, taken from the tide-rolls, with a graduated glass scale.

SECTION XII.

PACIFIC COAST, ALASKA TERRITORY.

A party in eharge of Assistant W. H. Dall is now in the vicinity of the Aleutian Islands, with
the schooner Humboldt. The equipment for service included means for making hydrographic sar-
veys, recording tidal observations, and for increasing generally our information in regard to the
coast of Alaska.

Before leaving San Francisco in August, Mr. Dall conferred freely with Assistant Davidson,
wheo had collected many particulars of interest and importance in his reconnaissances of the coast

_of Alaska in 1867, and during his visit to the YakemRiver for observing the solar eclipse of 1869.

No returns have been received as yet from the party of Mr. Dall, but report of the safe arrival
of the Humboldt at Kodiak is hoped for daily. A self-registering tide-gauge, carefully adjusted at
the Coast Survey Office, was sent in the vessel, to be set up at Iliculiouk, near the eastern end of
the Aleuntians. At Saint Paul’s Island, about two hundred and fifty miles northwest from the pro-
posed tidal station, my friend, Capt. Charles Bryant, recorded meteorological observations continu-
ously for a period of eight months, beginning with November, 1870. By his kindness I am enabled
to include a copy of the record, which will be found in Appendix No. 7

COAST SURVEY UFFICE.

The operations of the Coast Survey Office have been conducted, as heretofore, by Assistant
J. E. Hilgard.

The inconvenient and insecure condition of the buildings occupied by the office had long
occasioned apprehension as to the safety of the valuable records accumulated during many years,
besides involving mach loss of time, from the fact that the houses occupied were scattered -at
different points within a square of the city. In order to correct these disadvantages, an arrange-
ment was entered into with Messrs. T. and A. T. Richards for the construetion of a suitable build-
ing, situated between the Capitol and the former site of the office, which was ready for cccapation
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ou the 1st of January, 1871. By the 1st of March all the different departments of the office had
been moved into it. Besides the security of the records by the fire-proof character of the bailding,
great advantage has been experienced from having all the operations of the office under the same
roof. )

The following statement gives a succinet account of the operations of the office during the
past year, which have fully kept pace with the advance of operations iu the field,

Hydrographic division.—The planning and verifving of the work of the sounding parties is
under the immediate direction of Capt. C. P. Patterson, iuspector of hydrography, who also
has charge of the construction, repairs, and disposition of the vessels belonging to the Coast Survey
service. The office-work under his direction has been performed by Mr. E. Willenbiicher, as
principal hydrographic draughtsman, who has plotted sixteen original hydrographic sheets, in
addition to making the verification of sheets drawn by others, besides drawing numerous projections,
reductions, tracings, and performing other miscellaneous work relating to lights, buoeys, and sailing-
directions. Mr. J. Sprandel, as assistant draughtsman, has equally performed a creditable amount
of work.

Computing division.— Assistant Charles A. Schott continued in charge of this division during
the past year. The force of permanent computers, cousisting ot Messvs, T. W, Werner, James
Main, G. Rumpft, and E. Courtenay, has remained the same, in addition to whom the assistance of
Messrs. F. Hudson and R. Keith was occasionally used, in order to keep up with th e rapidly-increas-
ing amount of field-work, both in triangulation and astronomical observations.

Assistant Schott served as 2 member of the party of the Superintendent for observing the
solar eclipse of December 22, 1870. His services as an observer ut Cataunia, Italy, are noticed in
Appendix No. 16 to the report of 1370.

Magnetic observations for declination, dip, and intensity were made by him in June, at Wash-
ington, in continuation ot the regular series observed by himn.  Among the great number of reports
submitted by him as chicf of the computing division, the following may be specially mentioned :
On the results from pendulum observations, made at the Coast Survey Office; on the present state
of the question of pendulum observations in conunection with geodetic surveys; on the connection
of the primnary base-lines of Kent Island, Md., aud Craney Island, Va., and on the degree of
aceuracy of the intervening triangulation; a new investigation of the secular changes in the
maguetic declination, dip, and intensity of the wmagnetic force at Washington, D. C.; results of
eclipse observations at Catania, and on the result of the micrometer measures of the negatives of
the eclipse of the sun, taken at Springfield, IIl.,, August, 1869, He also investigated two recent
hypsometrical formula, one relating to trigonometrical, the other to barometrical measures,
besides furnishing numerous reports on the routine work of the division, and promptly meeting all
calls upon him tor data needed in other branches of the survey.

Tidal division.—The duties of this division, consisting of the reduction of the tidal and
meteorological observations taken at the several established stations on the Atlantic and Pacific
coasts, correspondence with observers, inspection of new apparatus, and supervision of repairs to
those in service, have been directed by Mr. R. S. Avery, assisted by Mr. A. Gottheil, Mr. J. Downes,
and Miss M. Thomas. The tables of predictions of tides for the principal ports for the year 1372
have been computed and published. Various improvements have been introduced in the method
of prediction by the comparison of predictions with observations in each succeeding year. All
information for use in office and field-work, and in reply to applications for information relative to
tides, has been promptly furnished. The particulars relating to the several permanent tidal
stations have been mentioned under the heads of the respective sections in which they are situated.

Drawing division.—The operations of this branch of the office have been condueted under the
immediate direction of the assistant in charge, Mr. W. T. Bright assisting in charge of the
details, The following draughtsmen, comprising the permanent force of the division, have executed
thedrawings for engraved charts: Mr. A. Lindenkohl, chief draughtsman, and Messrs. H. Linden-
kohl, E. Karcher, . Smith, and F. Fairfax. Mr. W, Fairfax made traced copies of maps as they
were required for office and field purposes. Mr. W. McMurtrie was engaged during the year in
taking views of headlands and approaches to harbors. A list of the manuscript maps and charts
furnished to other brauches of the public service and to private persons, the cost thereof being

9cCs -
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paid by the latter, is given in Appendix No. 2. A tabular statement of the charts completed or
in progress during the year, with the names of the draughtsmen enguged apon them, is shown by
Appendix No. 3.

Engraving division—This division has remained under the charge of Assistant E. Hergesheimer,
whose executive ability, no less than his professional knowledge and cultivated taste, has done much
to advance the efficiency of the work under his charge and to improve the perspicuity of the charts,
while maintaining their artistic character. Mr. Hergesheimer reports the completion of twenty-
tlaree charts, engraved on copper, the commencement of work on seven new plates, and the advance-
ment of the engraving upon twenty-eight, some of them fully up to the field-work. .

During the yvear the enstody of the ‘“altos,” or electrotype relief-moulds, has been transferred '
from the electrotype to the engraving division. They have all been examined and assorted. Such
as had served a temporary purpose in the construction of new * bassos” have been condemned, the
remainder having been registered and stored in convenient cases in the basement of the office.

The engraved and electrotype plates have heretofore been stored together in the order of their
accumulation. The removal to the new office has afforded an opportuuity to make a careful exam-
ination of the same and a separation of the standard and printing-plates, with a selection of the
most important of the former for storage by themseclves. Some standards that have become obso-
lete will be Loxed for preservation. The printing plates oceupy a room separate from the stand-
ards, and convenient to the printing-office.

The force of engravers has remained the same as last year: Messrs. J. Enthoffer, H. C. Evaus,
A. Bengteller, and A, M. Maedel, topographical engravers ; John Knight, E, A. Maedel, and A. Pe-
tersen, letter engravers; H. S. Barpard, J. C. Kondrup, R. F. Bartle, W. A, Thompson, H. M.
Knight, J. G. Thompson, F. W. Benner, E. H. Sipe¢, and W. H. Davis, miscellaneous engravers.
During part of the year Mr. F. Courtenay has engraved lettering and Mr. George McCoy views,
both on contract. Mr. E. Molkow has continued the ure of the pantograph, and Mr. George A.
Morrison has performed the clerical duties of the division.

A tabular statement of the charts worked upon during the year, with the names of engravers
engaged upon them, is given in Appendix No. 4, The system and styles of lettering used on the
Coast Survey charts are exbibited by Sketch No, 31.

Blectrotyping and photographing.—The operations of this division of the office during the year,
continued by Mr. George Mathiot, with Mr. I, Ober as assistant, embrace the production of thirty-
two electrotypes ot the engraved plates of the survey, the reduction of sixteen topographical field-
shects by photography for engraving on the scale of the coast chart series, furnishing the requisite
positives on glass for the direct nse of the engraver, and reduced prints on paper for the elabora-
tion of details by the draughtsman.

Division of charts and instruments.—Mr. John T. Hoover has directed, with his accustomed
zeal and energy, the duties of this division, which comprise the safe-keeping of records and maps,
printing and distribution of charts, and work of the mechunician’s and carpeunter’s shops, including
the dispateh of instruments for field-parties, The registering and filing the original maps and
charts, and records of observations made in the field, has continued with Mr. A. Zumbrock.

Within the year 8,931 copies of charts and sketches have been printed from the copper-plate
press, worked by Mr. T. V. Durham.

The preparation of backed sheets of drawing-paper for field and oflice use, and the miscella-
neous duties pertaining to the bindery and folding-room, have been very satisfactorily performed
by Mr. H. Nissen, :

Mr. T. McDonnell iias remained in eharge of the map room. There have been issued during
the year an aggregate of 10,2533 copies of charts, and a distribution of 1,970 copies of the annunal
reports of various years has been made.

The work of repairing and reconstructing instruments was done under the sapervision of Mr.
John Clark, by J. Foller, W, Jacobi, C. F. Wardemann, and apprentice, E. Eshleman.

The wood-work of instruments, their packing for transportation, and all earpentry-work
required in and about the office, was done by Mr, A. Yeatman, assisted by Mr. F. E. Lackey.

The duties of chief clerk of the office, the charge of the general correspondence, and the office
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accounts have, as heretofore, been performed by Mr. V., E. King, assisted, since April 1. by Mr I,
W. Claney. Mr. C. A. Hoover acted as writer in the hydrographic division during the entire vear
Mr. R. L. Hawkius has discharged the duties of principal accountant and book - keeper in the office,
of the general disbursing agent of the Coast Survey, Samuel Hein, esq., and the clerical duties of
that office have been performed by Mr. W. A, Herbert, assisted by Mr. H. Hein as writer,

CONCLUSION,

Previous o the completion of the edifice now occupied hy the office, the assistant in eharge, J.
E. Hilgard, esq., had, in the plan of the building, marked out the quarters to be allotted to the
several divisions. After the removal 1 made a careful inspection of each of the office divisions,
and was gratified Ly the good judgment shown in their new arrangement. While bringing together,
as was desirable, the branches of work most nearly reluted, it was borne in mind that they include
many members with special talent and decided individuality. Hence the adjustment with refer-
ence to unity and effectiveness was not an easy task, but it has been accomplished to my entire
satisfaction. My thanks are duae also for the earnest co-operation of Mr. Hilgard in conducting the
work of the present year.

Samuel Hein, esq., continnes in charge of the finanees of the survey, and it is known at the
Department that his acconnts are presented invariably in Iucid form. As disbursing agent, bis
serupulous regard to economy and promptness in stating the means available for service at any
period of the season have been indispensable adjunets in the proper control of the observations of
the survey. The experience of Assistant W. W. Cooper in official details has also furtbered, as
heretofore, the discharge of the administrative duties which devolve on the Superintendent.

It is just to add, in conclusion, that the cordial assistance of able officers has liberated me from
much labor in the routine of the service, Time is thas afforded for considering suggestions that
have bearing upon the general interests of the work and its relations, as well to the requirements of
onr commeree, navigation, and national reputation, as to the demands of science. Inan age so
practical as the present these several objects may be regarded as commensarate.

Respecttully submitted,
BEXNJAMIN PEIRCE,
Superintendent United States Coasi Suyrey.
Hon. GEORGE S. BOUTwELL,
Seeretary of the Treasury.
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APPENDIX No. 1.

Distribution of surveying parties upon the Atlantir, Gulf, and Puacific coasts of the United States dur-
tng the surveying season of 1870-"71.

Coast sections, Parties. Operations. ! Persons conducting operations. Localities of work.
— e :
f H
SecrioN I. | :

Atlantic coast of Maine, | No. 1 | Hydrography ..... ! Horace Anderson, sub-assistant ; Soundings developing outer ledges in the ap-
New Hampshire, Massa- C. H. Van Orden, aid; L. B. ! proaches to Moose-a-bec Reach. IIvdrography
chusetts, and Rhode Pleasants, aid. i of Prospect Harbor, coast of Maine.  (See also
Island, including sea- i Bection VII}

ports, bays, and rivers.

W

Topography and | J. W. Donn, assistant; L. B. | Plane-table survey of the shores and adjacent

bhydrography. Wright, sub-assistant; F. C. islands, and hydrography of Sowmes Sonnd,
Donn, aid. . including Southwest Harbor, Mount Desert

Island. Me. {See also Section II1.;

Topographical survey of Long and other islands
bounding Seal ITarbor, in the Jox Island group,

3 | Topograpby ....... H. M. De Wees, sub-assistant ____.

at Penobscot entrance, coast of AMaine. (Scc
also Section VIL)

4 | Topography ...... W. H. Dennis, assistant: A. P. ! Plane-table survey of Deer Isle Thoroughfare, and
Barnard, aid. of adjacent islands and ledges on the east side
i of Isle an Haut Bay. (See also Section V1))
i
5 | Topograpby ...... . W, Dorr, assistant; C. T. Iar- | Topography of the western shore of Ponobscat
della, assistant. Bay. above Camden, Mc.. including the shoeres
of Belfast Bay, and nearly completing the inter-
mediate details.  (See also Section IV,
6 | Topography ...... A. W, Longfellow, assistant; Jo- = Completion of the detailed plane-table survey of
weph Hergesheimer, aid. ¢ Islebore, in Penobseot Bay, Me., between Caw-
f I den and Belfast Bay.
7 i Hydrography ..... I F. P. Webber, aasistant; 1. B. @ Hydrograpby of Penobscot Bay, cast and west of
Wainwright, 8. NX.Ogden, (. 8. Isleboro, Me., and from Camden northward
F. Hoftman, aids. © to Belfast Bay, including Gilkey's Harbor. De-

velopment of Bradstreet's Roek, near the Fox
lsland Thoeroughfare. Sonndings in Seal Bay,
completing hydrography in the vicimity of the
Fox Islands. (See alse Sections VIEand VIL)

& | Topography and | C. H. Boyd, assistant; W.I Vinal, | Topography of the shores anid seundings in the

bydrography. sub-assistant. i Androscoggin and Cathance Rivers, between
’ Brunswick and Bowdoinbam, Me. (Sec also
z Section VIII.)
9 | Hydrography ..... J. 8. Bradford, assistant: E. H. Soundings in the approaches of Saco River. in-
King,. aid. cluding Winter IIavbor, Mie. Hydrographic

developments ncar Cape Porpeise and Stage
Island, Me,, and revision of the sailing-directions
for harbors between Cape Small Point and Bos-
ton., (See also Section VIIL)

10 | Topography -.....| Hull Adams, assistant; J. N. Mc- | Detailed plane-table survey of the shores of Saco
Clintock, aid. - River, Me., including Saco and Biddeford, and
the coast northward to Spurwink River. (See
also Section IV.)

Geodetic positions determined in the State of
New Hampshire by secondary triangulation ex-
tendert from the primary stations Monadnock

11 | Triangulation ....| E. T, Quimby, acting assistant..... |

and Unkoneonuc.

12 | Astronomical ob- | Prof. Jeseph Winlock, director of | Exchanges of time-signals at Cambridge Observa-
tory, Mass., for longitude determinations at
Cleveland and ‘Columbus, in Ohio, and at Fal-
i mouth, Oakland, and Shelbyville, in Kentucky.
| (See also Section VIL)

servations. Cambridge Observatory.
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Distribution of swrveying parties upon the Atlantic, Gulf, and Ducific cousts, de.—~Continued.

|
Coast sections, )Pax‘ties.j Operations,
< . H o
SEctioN I—Continued....| No.13 | Topography and
1 hydrography.
i
|
14 | Topography ......

Secriox ITL

Atlantic coast and sea-
ports of Connecticut,
New York, New Jersey,
Pennsylvania, and Del
aware, inchiding Lays
and rivers, and alse
I.ake Champlain.

i

12

-

o

10

11

12

Tidal observations.

Triangulation. ...

| Preservation  of

stations.

Triangulation. .. ..

 Topographby ......

| Reconuaissance. -

Triangulation.....

Triangulation ...

Triangulation..... ‘

Triangulation and
topography.

Fopography _.....

Topography ......

Hydrography .....

Persons conducting operations, Localities of work,

H. L. Whiting, assistant: H. | Shoreline survey amd hydrography, with record

Mitchell, agsistant : H. L. Marin- of changes atfeeting the harbor facilities at
din, sub-assistant. Fdgartown, Vincyard Haven, and Nantucket,

| Mass. (Sec also Section I1.)

A. M. Harrison, assistant; Bion | Topograpbieal survey of the shores of Narragan-
i Bradbury, jr.. aid; W.IL. Stearns, sott Bay completed, and details extended west-
l aid, (part of season.) ward of Peint Judith to the vicinity of Walke-
! field, R. T. Survey of wharflines for the harbor
commissioners of Newport.

!\ J. G, Spaulding, . Howland. ..... Serics of observaticns continued with self-regis-
1 ( tering tide-gauges at North Haven, in Penobscot
| {  Bay, Me.,, and at Charlestown navy-yard, in
j i Boston Harhor, Mass.

J. AL Sullivan, assistant; W. H. | Points determived from Poiot Judith westward to

and Clarke Station, on Long Island; at Watch
Hill, Champlin Hill, and Lantern Hill, on the

| Stearns, aid. the vieinity of Charlestown, R. 1., on the north
‘E shore of Long Island Sound. (See also Scetion
29!
: Jolm Farley, assistant ... .. Examination of station-marks formerly placed at:
Montauk Point, Shelter Island, Friar's Hoad,
|
|
|

| coastof Rliode Island; at Nickerson, William's
" Hill, and Sugar Loaf Hill, on ihe eoast of Con-

nectieut, and at Yard Station, near Philadelphia.

i Deterwination of points for the survey of New

Edward Goodfellow, assistaut....
| Haven Harbor.  (See also Section VIL)

T. M. Bache, assistant............. : Detailed topographical survey, inecluding the
Quinnipiac River and its branches, in the vicin-
ity of New Haven, Conn.

Reconnaissance and selection of sites for verifica-
tion bascs near the north end of Lake Cham-

Richard 1. Cutts, assigtant ; B. A.
Colonua, aid.

plain; signals erected for the lake triangulation
between Kibbe's Point and the United States
boandary.

! F. W. Perking, sub-assistant ...... T'riangulation of the eastern branch of Lake Cham-
! plain, from Kibbe's Point northward to Ball's
! Island, and measurement of veritication bases.
} (See also Section IV.)

‘ G. A. Tairfield, assistant; F. W. | Triangulation of the eastern channcl of Lnke
i Perkins, sub-assistant. Champlain, frem Ball's Island northward into
Missisquoi Bay. (See also Section IV)

8 C. MeCorkle, assistant ; W. H. | Triangulation of the western channel of Lake

l Stearns, aid, (part of scason.) Champlain, from Plattsburgh north to the United
' States boundary. (See also Sections I, VI, and
VIL)

Charles Hosmer, aesistant; R. B. | Shore-line survey of the vastern part of Lake
| Palfrey, aid. Champlain, from Culchester Point northward to
Butler's Island. (Seealso Section V.)

J. N. MeClintock, aid Shores of the eastern branch of Lake Champlain
truced from Batler's Island northward, to include

McQuam Bay. (See also Sections Tand V.)

H. G. Ogden, sub-agsistant; An- | Western shores of Lake Champlain traced, and

drew Braid, aid. isglands intervening, between Cumberland Head
and the United States bonndary, including the
southern shore of Missisquoi Bay. (See also
Sections VIand Vi)

F. 1. Granger, sub-assistant; F. | Soundingsin Lake Champlain, from the upper end
| W.Rivog, aid; L. F. Chew, aid. of Valcour Island southward to Ligonier Point
I and Shelburne Point.  (See alao Section IX.)
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Distribution of surveying parties upon the Atlantic, Gulf, and Pacific consts, c.—Continued.

Coast sections. [Parties.!

Operations.

Secriox IT—Coutinued .. No. 13

14

1

i 1

2

16

e

b3

Seenox 110,

Atlantic coast and bays 1
of Maryland and Vir- :
ginia, including sea- i
ports and rivers, ot

3

&

SucrioN IV. H

Atlantic coastand sounds 1 ]
of Nerth Carclina, in- i
cluding sea-ports and |
rivers. | ;

i
|
al
f
10 ¢ s

. Hydrography

! Triangulation ..

Thysical hydrog-
raphy.

Hydrography

Triangulation

Topography

Hydrography

Topography and ‘
bydrography.

Tidalobservations.

Topography and

hydrography.

Astronomical ob-
servations.

Persons conducting operations.

i
Localities of work.

H. Mitchell, assistant; H. L. Mar- |

indin, sub-assistant; I
North, aid.
F. H. Gerdes, assistant ; C. P. Dil-

laway, aid.

Richard D. Cutts, assistant; B A, -

Colonna, aid.

‘C4 M. Bache, assistant; H. W.

Bache, sub.assistant.

W. W. Hardiug, sub-assistant,
(part of season:) W. I. Vinal,
sub-assistant, (part of scason ;)
J. J. Evans, aid.

A. Lindenkeohl and Charles Jun-
ken, (part of season ) F.F. Nes,
assistant ; T.J. Lowry, aid.

R.T. Bassett

JOW. Donn, assistant: L. B.Wright,
sub-assistant,

A. T. Mosmau, assistant ; Edwin
Smith, aid.

Charles A. Schott, assistant

W. W. Harding, sub-assistant

! Geodeticopera-
tions. i

Tidal observations.

Triangulation..

servations.

Topography .. .

R. E. Malter, assistant; B, A. Co-
Tonna, aid.

C. 0. Boutelle, assistant : F. Blake.
Jr., sub-assistant; A, H. Scott,
aid; C. B. Boutelle, aid.

| W J. Bodell

G. A. Fairfield, assistant; F.'W.
Perkins, sub-assisiant.

i
2 ! Astronomical ob-| A. T. Mosman, assistant ; Edwin

| Smith, aid.

!

! T.'W. Dorr, assistant; C. T. lar-

,‘ della, assistant ; A. . Barnard,
aid,

i

; Physical sarvey of Budson River,N.7Y.; sound-
i ings on the fiats aed in Buttermilk Channel to de-
. termine hydvographic alierations in New Yorhk
Earbor., (SeealsoSeetion 1)

Shore-line survey and soundings in Newark Bay,

including also the navigable parts of the Passaic
and Hackensack Rivers.
VI

{See alsu Seetion

Stafion ocenpied near Mount Holly, N J. and

i other stations established for triangulation to-

ward Barnegat light-house. Determination o t

altitudes at the primary stations in New Jersey.

Plane-table survey of Great Bay, including the
lower part of Mullica River and Little Egg Har-
bor, on the coast of New Jersey,

Soundings completed in Great Bay, N.J., and on
the bar of Little Egg Harlor.
Absecom Inlet, including parts of the adjacen

(Sec also Seetions I, IT[ and 1Y)

Hydrography o

water

Shore-line survey and sonndings in Delaware
the
League 1sland, and survey of the Schuylkill

River. from Phiiadelphia Navy-yard to

River below Fairmount. (Ree also Seetion IV,
Series continuned with self*registering tide-gaug «

at (xovernor'sIsland, in New York Ifarbor.

Survey of the shores and development of the chan
nels of the Broad Water, o the coast of Vir.

ginia, (Ser also Section 1.}

Latitude, azimnuth, and the magnetic elements de-
termined at Cove I'oint, Tangier Island, and
Wolf Trap. primary stations on Chesapeake
Bay. (See also Scetions TV and VIIL)

Magnetic obrercations on Capitol Hill, \\'as}lﬁng
ton, D.C. Pendulum nd_iusto,‘d for ohserving in
the Arctie regions.

Shore-line survey and soundings in the branche s
of the Severn, Chester, and Choptank Rivers
and in Cliesapeake Bay, between Thomas' Pein 3
ane Tally’s Poiut. (See also Section T1.)

Triangulation of James River, Va,, from Jame :
town Island upward to City Point. (Sve als «

Section VIIL)

Geodetic observations at Clark's Mountain and
Bull Ruan Mountain, Va. including determi-
nations for latitude, azimuth, and the may-

uetic elements.  (See also Seetion V.)

Series continued with the selfiregistering tide-
gange at Old Point Comfort, Va.

Stations occupied at Ocracoke Inlet, N. C.. joining
the Portsmonth base-line and extending the tri-
angulation of Pa.r-nplicoSound. Triaugulatino of
Pungo River completed. (See also Section IL)

Latitude, uzimuth, and the maguetic elements de-
termined near Pertsmonth, N. C.  (See also Sec-

tions 11T and VII)

Plane-table survey of the shoeres and branches of
pPamplico River, from Lee's Creek upward to the
(See also See

|
|
|

vicinity of Washington, N. C.
tion 1)
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Distribution of surveying parties upon the Atlantic, Gulf, and Pacific coasts, &e.—Continued.

Const sections.

i
|
i
I
i
|

SECTION 1V—Continued. .|

i No. 4 ) Hydrography ..

Parties.: Operations.

Persons condneting operations.

Loecalities of work.

| F. F. Nes, assistant ; W_1. Vinal,

sub-assistant.

Hydrographie survey of Pamlico River from its
entrance upward to Cedar Grove. near Wash-
ington, N. €. (See also Sections I and IL)

5 i Hydrography .. ..: Acting master Rohert Platt, 1. 8. | Sonudings developing the character ofthe Hatteras
| \ N., assistant; J. B. Adamson, Shoals, off the coast of North Carolina. (See

{ ; zid ; C. L. Gardner, aid. also Seetion VI.) :
| 6 Topegraphy .-.... 1 Hull Adams, assistant; FEugene | Plane-table survey east and west of Swansbor-
'; : ! Ellicott, sub-assistant. ‘ ough, N.C., completing the topography of Bogue
} E Sound and Inlet; and shore-line survey west.
[ l ward to Noew River Inlet. (See also Sections T

SkcTIox V. ‘ ’ J and X1)

Atlantie coast and sca- 1 Topography and : Charles Hosrlnet. agsistant ; J. N, ’ Topographical survey and souudings, developing
waterchannelsof Svath hydrography. S McClintoek, aid. parts of the Combahee River and Bull River,
Carolina and Georgia, | ! | 8.C.; also, parts of the Chechbessee, Colleton,
including sounds, har- ‘ ; ‘\ and May Rivers; amnd the head-waters of Cooper
bors, wnd rivers. ' | River and Wright's River. (See also Sections I

; » and IL)
f 2  Reconnaissance. ‘ C. . Boutelle, assistant Reconnaissance of the navigable rivers of Soath
! Carolins, with reference to methods of connect-
| i ing their survey with that of the Sea Islands,
' | (Sce also Section I1L.)
SBuetion VI |

Atlantic and Gult coast 1 Topography -..... E W. H. Dennis, assistant; Bion : T