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LETTER

FROM

THE SECRETARY OF THE TREASURY

TRANSMITTING

THE ANNUAL REPORT OF THE SUPERINTENDENT OF THE COAST SURVEY.

FEBRUARY 16, 1874.—Referred to the Committee on Commerce and ordered to be printed.

TREASURY DEPARTMENT, February 16, 1874,
Sir: 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 survey of the coast during the year ending November
1, 1873.
1 have the honor to be, very respectfully,
WILLIAM A. RICHARDSON,

Secretary of the Treasury.
Hon. JAMES G. BLAINE,

Speaker of the House of Representatives.
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QEODRETIC POINTS, in New Hampshire, p. 12; in New Jersey, p.21;
in Cloorgia, p. 40 ; in Wisconsin, p. 42; in the Territories, p. 44,

GEOGRAPHICAL RECONNAISSANCE. San Diego to Cape San
Lucas, p. 46; o2 the const of Alagka, pp. 111-122,

GEORGE’S 8HOAL, examination of, p. 13,

GEORGIA, triangulation in, p. 39; reconnaissance for geodetic connee-
tion in, p. 40.

GERDES, F. H., Assivtant. Snrvey of Raritan River, N. J., p. 20.

GERDES, H. H. Compnting Division, Coast Survey Offiee, p. 61,

GILBERT, J. J., Subassistant. ‘Triangulation and topography of Shoal.
water Bay, Washington, p. 58

GILBERT, W. W. Services in Seetion 1, p. 11

GODWIN, BRYANT. Servicesin Section V, p. 33,

GOODFELLOW, EDWARD, Assistant. Observations for geodetio
copuection at Omaha, Nebr,, pp. 42,44,

GOTTHEIL, A, Tidal Division, Coast Snrvey Qffice, p. 61,

GRANGER, F. D., Subassistant, Hydrography of Monomoy and
Nantucket Shoals, Masg., p. 15; bydrography of Chandeleur Sounad,
Miss., p. 40.

GREAT PPOINT, Nontucket, Mass., examination of shoal near, p. 15.

GREAT SOUTH BAY, Long Island, N, Y., Burvey of, p. 23.

GREENWELL, W. E., Assistant. Topography between Gaviota Pasi
and Point Coneeption, Cal,, p. 50,

GREY, K. Tidal obrervations at Fort Point, near San Franeisco, Cal,,
p. 53,

GULF COAST and sounds of Western Florids, including ports and
rivers, p. 37; bays of Alabama and sounds of Mississippi and Louisi.
ana to Vermilion Bay, including ports and rivers, p.40; Westery
Louiziana and Texas, inclnding bays and rivers, p. 43,
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H.

HAGENMAN, J. W., Lieutenant, U. 8. N. 8ervices in Section I, p. 13.

HALTER, R. E,, Aasistant. Triangulation of Currituck Sound, Va.
and N. C., pp. 28. 29,

HAMPTON ROADS and vieinity, Triangulation of, p. 26.

HANSON, D. C. Serviees in Section I, p. 16; services in Section VIII,
. 40,

HARRISON, A. M., Assistant. Trisngulation and topography west of
Point Judith, R. I, p. 17; triangulation of Atlantic coast of Florida,
p. 34 ; coast topography between Matanzas Iulet and Halifax River,
Fla., p. 34.

HASSLER, Steumer, services of, pp. 46, 47, 48, 54, 55, 57.

HATTERAS SHOALS. Discovery of new shoal spot, p. 20

HAWKINS, R. 8. Clerfcal force, Coast Survey Office, p. 64.

HEIN, SAMUEL, Gencral disbursing agent, Cosst Survey Office,
p- 64,

HEIS CATALOGUE OF STARS, errata in, p. 175,

HERBERT W. A, C(lerical force, Coast Survey QOffice, p. 64.

HERGESHEIMER, E. In charge of Engraving Division, Coast Snr-
vey Offiee, p. 63.

HERGESHEIMER, JOSEPH, Subasgistant. Serviceg in Section I, p.
10; services in Section VIIL, p. 4L

HETZEIL, Steawer, services of, p. 30.

HILGARD, J. E,, Aggistant. In charge of Coast Survey Office, p.60;
determination of length of iron standard bar used in measurement of
primary base-lice near Atlanta, Ga., p. 123; note on intervisibility of
stations, p. 137,

HILGARD, T. C., Dr. Mugnetic observations in Seciion 1, p. 13; in
Sectlon IL, p. 22.

HITCHCOCK, Steamer, gervices of, p. 29.

HODGEINS, W. C. Services in Section,I, p. 11; services in Section
IV, p. 3L

IOOVER, C. A. Clerical force, Coast Survey Office, p. 64.

HOOVER, JOHN T. In charge of Division of charts and Instruments,
Coast Survey Office, p. 63.

HORTIG, F. Drawing Division, Coast Survey Office, p. 62

HOSMER, CHARLES, Assistant. Survey of Fire Island Inlet and
Great South Bay, Long Island, N. Y., p.23; topography of gea-islands,
8.C., p.33. .

HOWLAND, H. fTidal observationd at Boston, Mass., p. 17.

HOWELL, J. A, Assistant, Commander U. 8. N. Examination of
George’s Shoal, p. 13; hydrography of Florida Reef, p. 35.

HUDSOX, ¥. Computing Division, Coast Survey Office, p. 61.

HUDSON RIVER, reconnaissanee of, to Lake Champlain, p. 2t.

HUMBOLDT BAY, Cal, off-shore hydrography near, p. 59.

HUNTER’S COVE, Oreg., hydrography of, p. 57,

HYDROGRAPHIC DIVISION, Coast Survey Office, p.61.

HYDROGRAFHIC RECONNAISSANCE, San Diego to Cuape San
Lucas, p. 46.

HYDROGRAPHY. Mount Desert Islaud, Me., p. 9; Castine Harbor

and vicinity, p. 10; Moaomoy and Naatucket Shoals, Mass., p. 15; of

Lake Champlain, p. 22 ; of Little Egg Harbor, N. J., p. 24; at New

Castle, Liel., p.24; of Elizabeth River, Va., p. 26; of James River, Va.,

p.26; of Paumplico Sound, p.30; of lower part of Roanoke Sound, p.

31; of Cape Fear River, N. C., p. 32; of North Santee and South Santee

Rivers, 8. O, p. 33; of Florida Reef, p. 35; of weatern cosst of Plorida,

P.35; near Saint George's Sonnd, Fla., p. 38; of Chandeleur Sound,

Miss., p.40; of Mississippi River, La., p. 41 ; of Espiritu Santo and San

Antonio Bays, Wexas, p. 43; of New River and Anaheim River, Cal.,

p-49; of San Franciseo Bay, p.53; of Cordell Bank, p.54; off shore

near Hamboldt Bay, Cal, p. 55; off Crescent City, Cal., p.55; of

Hunter’s Cove and Chetko Entrance, Oreg., p. 57 ; of Pnget Sound,

Wash., p. 59,

1.
IABRDELLA, C. T., Assistant. Topography of Penobscot River, Me.
P. 10; topography of Core Sound, N. C, p. 31,
I3LE-AU-HAU'T, Me., topography of, p. 10,
INFORMATION FURNISHED in reply 1o speclal calls during the year
ding No ber 1, 1873, G | Index, Appendix No. 3, pp. 76-77.
INTERIOR. West of Mississippi River, p. 44,
INTERVISIBILITY OF STATIONS, note on, p.137.
INPRODUCTORY REMARKS. General Index, p. 1.
IVES, C. A. ‘Bervices in Section I, p. 16 ; services in Section VIIL, p. 40,

J.

JACKSBON, W. 8., of Denver and Rio Grande Railway Company.
Facilities extended to astronomicst observers in Colorado, p. 45,

H. Ex. 133—11

JACOBI, WILLIAM, Division of Instrumenty, Coast Sutvey Qffice,
p. 64.

JACOBS, E. 8., Lieutenant, U. 8. N. Secvices in Seciion I, p.13.

JACQUES, W. H., Lieutenant, U. 8. N. Services iz Section I, p. 13;
gervices in sectien VI, p. 35.

JAMES RIVER, VA, topograpby and hydrography of, p.26.

JOHNSON, P. C., Assistant, Commander, 1, S, N. Hydrography of coast
of Lower California, pp.47,48; search for Falmouth Shoal, Pacific
Ocenn, p. 54 ; hydrography off Crescent City, Cal., p. 35 ; hydrography
of Hanter’s Cove and Chetko Entrance, Oregon, p.57.

JOSEPH HENRY, Schoower, services of, p. 10

JUNKEN, CHARLES, Asgistant. Hydrography of Lake Champlain,
p. 22; hydrography at New Castle, Del., p. 25,

X.

KALAMA, Oreg., latitnde, Iongitude, and azimuth at, p. 57,

KAMPF, F., Dr. Computing Division, Coast Survey Office, p. €1.

KARCHER, L. Drawing Division, Coast Survey Office, p.61.

KEITH, R, Prof. Computing Division, Coast Survey Office, p. 61.

KERR, L.C. Engraving Divisima, Coast Survey Office, .63,

KING, E. . Services in Section I, p. 10; sgervices in ScctionVIIT, p. 38.

KING, V. E. Clerical force, Coast Survey Office, p. 64.

KLAMATH RIVER, reconnaissance and trimngulation between, and
Rocky Point, p. 55.

KNOTT'S ISLAND, Va., latitude and wmagnetic elements of, p. 28,

KONDRUP, J. C. Eungraving Division, Coast Survey Office, p. 63.

rKNIG’:H’I‘, J. Engraving Division, Coast Survey Office, p. 63.

ENIGHT, H. M. Engraving Division, Coast Sarvey Office, p. 63.

KNIGHT, W.1I. Eagraving Division, Coast Sarvey Office, p. 63.

L.

LACKEY, F. E. Division of Charts and Instromentd, Coast Survey
Office, p. 64.

LAKE CHAMPLAIN, reconnaissance of, to Hudson River, p. 21 ; topog-
raphy of, p. 22,

LATITUDE, at Kalama, Oreg., p. 57; of Kuott's Island, Va, p.28; of
Portgmonth Island, N. C., p- 29 ; of Saint Simon's Island, Ga, p. 34 ; at
San Simeon and San Luis Obispe, Cal, p. 5L,

LAWSON, FRED. A. Services in Section XI, p.59.

LAWSON, JAMES S., Assistant. Triangulation and topography of
Puget Sound, Washington, p. 58 ; hydrography of Puget Sound, Wash-
ington, p. 59.

LEWIS, C. E. Drawing Division, Coast Surver Office, p. 62.

LINDENKOHL, A. Drawing Division, Coast Survey Office, p. 62

LINDENKOHL, H. Drawing Division, Coast Sarvey Office, p. 62

LIST OF HYDROGRAPHIC SHEETS registered from June, 1863, to
January, 1873. General Index, Appendix No. 7, pp. 88-93.

LIST OF ORIGINAL TOPOGRAPHICAL SHEETS registered from
June, 1865, to Janmary, 1873. General Index, Appendix No.G, pp.
RI-BT,

LIST OF SKETCHES, p. 182,

LIST OF 8TARS for abservations of latitade. General ladex, Appen-
dix No. 14, pp. 138-174.

LITTLE EGG HARBOR, N. J., hydrogruphy of, p. 2%,

LITTLE RIVER, 8. C., coast-measurement, triangulation, and topog-
raphy Lelow, pp. 32-33.

LONGFELLOW, A. W., Assistant, Topography of Castine Harbor, Me.
p- 10

LONGITUDE OBSERVATIONS at San Francisco, Csl, p. 52; at
Kalama, Oreg., p. 57; of Transit of Venus Station, 1763, pp. 45, 46 ; at
fan Simeon and San Luis Obispo, Cal., p. 51.

LOWRY, T. J. (eographical and hydrographic reconnaissance, San
Diego to Cape San Luecas, p. 46; latitude, longitnde, and azimuth at
Kalama, Oreg., p. 57.

M.

MACK'S ARCH, triangulation and topography between, and Rogue
River, Oreg., p. 56

MAEDEL, A.M. Engraving Division, Coast Survey Office, p. 63,

MAEDEL, E. A, Engroving Division, Coast Survey Ofiice, p. 63.

MAGNETIC OBSERVATIONS, st Eastport, Brunawick, and Portland,
Me. ; at Gorham, Hanover, and Littleton, N. H., p. 13; st Burlington
and Rutland, Vt., p. 22; at Sandy Hook and Central Patk, N. Y., p. 225
st Washington, D. C., p. 27; st Knott's Istang, Va., p.28; at Denver,
Col., p. 44 ; at Trinidad, Colo., pp. 44, 45 ; belween Bau Diego and Capn
Ban Lucas, Lower California, p.46; at San Diego, Cul, p- 47; at Point
Conception, Cal., pp. 50, 51; &t Point Pinos, p.51; at San Francisco,
©al, p. 52 ; at Cape Disappoiniment, Wash., p. 58
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MAGNETIC DECLINATIONS AND POSITIONS. Aleutian Islands,
Alagka, pp. 117-121

MAIN,J. Computing Division, Coast Survey Office, p.6l.

MANAHAWEKEN, N. J,, topography between, and Barnegat Light-
house, p.24.

MARCY, Schooner, services of, pp. 53, 54,

MARINDIN, H. L., Subasgiatant. Serviees in Section I, p. 15; servieex
in section IL, p. 19,

MARYLAND, reconnnisgance for triangulation in, p. 27.

MATHIOT, GEORGE. In charge of Electrotyping and Photographing
Division, Coast Survey Office, p. 63.

McCLINTOCK, J. N,, Subassistant, Topography of Isle an Haut, Me.,
p.10; triangulation of Atlantic Coast of Florida, p. 34.

McCLINTOCK, W.E. Services in Section I, p. 14; services in Section
IV, p. 30.

McCORKLE, 8. C., Assistant. Reconnaigsance of Hudson River to Lake
Champlain, p. 21; iriangulation at Galveston Harbor and on the coast
from East Bay toward Sabine Pass, Texag, p. 43,

McDONKELL, T. Division of Charts and Instramonts, Coast Survey
Office, p. 63.

MEASUREMENT OF A PRIMARY BASE.-LINE on Peach-Treo
Ridge, near Atlanta, Ga., in 1872 and 1873. General Index, Appen-
dix No. 12, pp. 38, 123-136.

MENDELL, G. H., Colonel, United States Engineers. Tidal obuerva-
tions near San Francisco, p. 53 ; tidal observations at Astoria, p. 58.
MENDOCINO BAY, Cal,, Triangolation and topography north of, p.

54,

MISSISSIPPI RIVER, La., Triangulation, topography, and hydrogra-
Phy of, p. 4L

MISSOURI, Triangulation in, p. 42,

MITCHELL, BENRY, Assistact. Resurvey of New York Harbor, pp.
18, 19; special survey of Portland Harbor, pp. 11, 94, 93 ; inspection of
Chatham, Cape Cod Peninsnla, p. 15; hydrography of New (astle, Del..
p. 25; additional report concerning changes in the neighborhnod of
Chathsm and Monomoy, pp. 103-107; note concerning changes in the
submerged contours off Sandv Hook, New York Harbor, pp. 108-110.

MOLKOW, E. Drawing Division, Coast Survey Office, p. 62

MONOMOY SHOAL, Mass. Hydrographic examination of, p. 15,

MONTEREY, Cal. Reconnaissance for main triangulation below, p, 50-

MOORE, FRANK. Division of Charts and Instruments, Coast Survey
Office, p. 63,

MORRISON, (I A, Scrvices in Section 11, p. 24.

MOSMAN, A. T, Assistant., Reconnuissance for trinugulation in Mary
land, West Virginia, and Peunsylvania, p.27; oLservations for lati-
tude and magnetic elements at Knott's Island, Va., p.28; observations
for determining latitude oo Portsmonth Island, N. C., p. 29 ; assistance
in measurewent of Atlanta base-line and triangulation, p. 39.

MOUNT DESERT ISLAND, Me,, Topography snd hydrography of,
o

N.

NES, F. F,, Assistant. Hydrography of New Yotk Harbor, pp. 19,23
hydrography of Pamplico Sound, N. C., pp. 30, 31.

NESBIT, E., Mra. Drawing Division, Coast Survey Ofice, p. 62,

NESSEL, L. Tidal chservations at Port Townsend, Wash., p. 58,

NEW CASTLE, Del., Hydrography st, p. 24.

NEW HAMPSHIRE, Geodetic connection, p. 12,

NEW HAVEN HARBOR, Conn., Burvey of, p. 18,

NEW RIVER, Cal., Hydrograpby of, p. 49.

NEW YORK HARBOR, Resurvey of, p.18; tidal observationa in, p.
22,

NISSEN, H. Divislon of Charts and Instruments, Coast Survey Office,
p.63.

NORTH CAROLINA. Triangulation of, p. 28,

NORTH, ¥. H. Bervices in Section I, p.10; services in Seetion ViI,
p. 38,

NORTH HAVEN, Me., Tidal observations at, p. 17.

NORTH BANTEE AND SOUTH SANTEE RIVERS, %.C., Topog-
raphy and hydrography of, p. 33.

NOTE concerning ch: in the sub d contours off Sandy Hook
Gepersl Index, Appendix No. 10, pp. 108-110.

NOTE on Intervisibility of Stations, General Index, Appendix No.13
P 137 :

NOYO RIVER, Triangulation and topography betweon, nnd Shelier
Cove, Cal, p. 55

O.

OBER, F. Electrotyping aud Photograpixing Division, Const Survey
Office, p. 73,

OGDEN, H. G., Assistant. Topography of Lake Champlain, p. 22;
shore-line survey of Schuyikill River, Pa., p.25; triangulation, topog-
raphy, and hydrography, western coast of Florida, pp. 35, 36.

OGDEN, 8. N. S8ervices in Section I, p.9; serviceg in Section VI, pp.
35, 36.

OLD ORCHARD BEACH, Me., Fixamination of, p. 12.

OMAHA, Nebr. Observations for geodetic conneotion, p. 44.

r.

TACKARD, Dr. Serviees in Section T, p. 13,

PALFREY, R.B. Services in Section II, pp.23, 23; services in See-
tion V, p.34. -

PALINURUS, Schooner, services of, p. 14, !

PALMER, W.J., General, president Denver and Rio (Grande Railway
Compazany. Diserimination in rates of transportation for astronomical
parties, p. 45.

PAMPLICO SOUND, K. €., friangulation of, p. 2¢; hydrography of, p. 30.

PATTERSON, C. P, Captain. In charge of hydrograpkic division,
Coast Survey Office, p. 61.

PEIRCE, BENJAMIN, Superintendent 1Tnited Stater Coast Survey,
p. 64. .

PEIRCE, C. 8., Asgistant. Pendulum experiments near North Adamsg,
Mass., . 14 ; relieved from temporary charge of Coast Survey Office,
p. 60; selection of list of stary for observations of latitude, p. 138;
errata In Heis Catalogue of Stars, p. 173.

PENDULUM EXPERIMENTS near North Adams, Mass,, p. 14.

PENNSYLVANIA, reconnaissance for triangulation in, p. 27.

PENOBSCOT RIVER, Me,, topography of, p. 10.

PERKINS, F. W., Subassistant. Triangulation near Barnegat Light-
house, N. J., pp.23, 24; triangulation eastward of Appalachee Bay,
Fla., pp. 37, 38.

PIEDRAS BLANCAS, iriangulation and topography north of, p, 51.

PLATT, ROBERT, Acting Master, U.8. N. Services in Section 11I,
p. 26; services in Section IV, p. 29.

PLEASANTS, E. B. Services in Section IT, p. 20; gervices in Section
IV, p. 3L

POINT PINOS, magnetic ohservations at, p. al.

POLLOCK RIP, marked changes in, p. 16.

PORT JERVIS, N. Y., astronomiesl observations at, p. 14.

PORTLAND HARBOR, special survey of, pp. 11, 12,

POSITIONS AND MAGNETIC DECLINATIONS, Aleutian Islands,
Alagka, p.117-121,

PRATT, J.F. BServices in Section IT, p. 24.

PRIMARY BASE-LINE, measnrement of, ncar Atlanta, Ga., pp.38,
123-136. ’

PROGRESS OF SURVEYS. General Index, pp. 1-5.

PROVIDENCE HARBOR, R. L., examination of limits of proposed
changes in, p. 17. -

PUGET SOUND, Washington, iriangulation and topography of, p. 58 ;
hydrography of, p.59.

PUKRGO RIVER, N, C., topography of, p. 30,

Q.
QUIMBY, E. T., Professor, Creodetic points in New Hampshire, p. 12,

R.

RARITAN RIVER, N. J., survey of, p. 20,

RECONNAISSANCE. Mudson River to Lake Champlain, p.21; In
Marylanod, West Virginia, and Pennsylvania, p.27; for geodetic con-
nection, Georgis, p. 4C; for main triangulation below Monterey, Cal.,
p. 50; from Rocky Point to Klamath River, p.55; of cosst of Alaska,
p. 59; of San Diego, Cal., p.45.

REPORT on the physical survey of Portland Harbor, Me. General
Index, Appendix No. 8, pp. 94~102 ; of geographical and hydrographical
explorations on the const of Alaska, General Index, Appendix No. 11,
pp. 111-122.

RING, F. W. Bervices in Section I, pp, 22, 24 ; #ervices in Ssction IX,
p. 4.

ROANOKE MARSHES, N. C., shore-line survey of, p. 3L

ROANOKE S8OUND, N.C., hydrography of lower peart of, p. 31.

ROCKWELL, CLEVELAND, Asiistant, ‘Tricngualatton and topography
at Piedrag Blancas, p. 51; trianguintion of Columbia River, p. 57.

ROCKY POINT, reconnaissance and triangnlation from,te Kiamath
River. Cal,, p.55. -

RODGERS, A. ¥., Asistant. Topography of Table Mountain, San
Francisco Eptrance, p.52; sand:dunes of Sau Franciseo Peninsula, p.
53; trispgulation and topography between Noyo River and Bhelter
Cove, Cal., p, 55.



ALPHABETICAL INDEX. XI

ROGUE RIVER, Oregon, trisngulation aund topography between,and
Mack's Areh, p. 56.

RUMPF, Dr. G. Cowmputing Division, Coasi{-Survey Office, p. 61,

RUSH, RICHARD, Lieutenant, 1. 8. N. Services in Section J, p. 13,

s.

SAGADAHQC, Steam-launeh, services of, p. 10.
SAINT PAUL'S ISLAXND, Behring Sea, tidal obgervations at, p. 60,
SAINT THOMAS, W. [, tidal observations at, p. 37.

SAN ANTOXIO BAY, Texas, hydrography of, p. 43, 44.

SAN DIEGO Cal. Geograplical and hydrographical reconnaissunes,
p. 46.

SAN DIEGO BAY, Cul,, positions of huoys in, p. 43,

SAND-DUNES of San Francisco Peninsula, p. 53,

SAN FRANCISCO, Cal, Longitude observations ai, p.b2; magnetic

observations at, p. 52,

SAN FRANCISCO BAY, Cal, hydrography and approaches of p. 53.

SAN FRANCISCO PENINSULA, Cal., Sand-dunes of, p.53.

SAN JUAN CAPISTRANO, triangulation and lopography between,
and San Pedro, pp. 48, 49,

SAN LUIS BAY, Cal., trinogulation and topography near, p. 5,

SAN LUIS OBISPO, Cal, latitude, longitude, and azimuth at, p.51.

SAN PEDRO, triangulation and iopography Letween, and San Juan
Capisteano, pp. 48, 49,

SAN SIMEON, Cal, latitude, longitude, and az 'muth at, p. 51,

BANTA ROSA, Cal., and adjacant islandy, triangulution and topogra-
phy of, p. 49.

SCHOTT, CHARLES A., Asistant, Magnetic ohservations on Capi-
tol Hill, Washington, D. C., p.27; in charge of Computing Division,
Coast Survey Office, p. 6l ; speciul discussions made by, p. 61,

sCHUMAGHEB, PAUL. Services in Section X, p. 36.

SCHUYLKILL RIVER, Pa., shore-line survey of, p. 25,

SCORESBY, Schooner, gerviees of, pp. 9, 26.

SCOTT, A.H. Services in Section VII, p. 30,

SEA ISLANDS, 8. C., topography of, p. 33,

SENGTELLER, A. Engraving Division, Coast Sarvey Office, p. 63.

SENGTELLER, L. A,, Assistant. Triangulation and topography near
San Lunis Bay, Cal, p. 5i; triangulation snd topegraphy north of
Mendocino Bay, Cal.; p. 5.

SHELTER COVE, Cal., triangniation and topography between, and
Noyo River, p. 55.

SHIDY, L. P. Computing Division, Coast Sarvey Office, p. 61 ; Tidal
Division, Coart Survey Oflice, p. 61.

SHOALWATER BAY, Wash,, triangulation and topography of, p. 58

SHORE-LINE SURVEY. Of Schuylkill River, Pa., p. 25; of Elizubeth
River, Va., p.26; of Roancke Marshes, p.31.

SIEBERT, 8. Engraving Division, Coast Survey Office, p. 63.

SILLIMAN, Schooner, services of, pp. 10, 38.

SIPE, B.H. Eagraving Division, Coast Survey Office, p. 3.

SITES OF ACTIVE OPERATIONS and progress of the surveys,
General index, pp. 1-5.

BKETCHES, List of, p. 182

BMITH, EDWIN, Determinetion of longitude at Port Jervis, X, Y., p.
21; astronomieal observations at Cedar Keys, p. 35; observations for
geodetic conneetion at Denver, Colo., p. 44,

SMITH, F. Drawing Divigion, Coast Survey Office, p. 62.

SOL THOMAS, Steam-tug, services of, p. 53.

SOMMER, E. J. Drawing Division, Coast Survey Office, p. 62.

SPAULDING, J.G. Tidal observations at North Haven, Me., p. 17,

SPEEDWELL, Schooner, serviees of, p. 35.

SPRANDEL, J. Draughtsman in Hydrographic Division, Coast Sur-
vey Office, p. 61

BTAGER, ANSON, General, puperintecdent Western Union Telegraph
lines, eo-operation in astronomical observations west of Mississippi
River by telograph, p. 45.

STANTON, Paymaster, of Steamer ITassler. Services In Section X,
P 48

BTATION-MARKS, inspection of, in Section Il, by Assistant John
Farley, p. 23

STATISTICS OF FIELD AND OFFICE WORK during the year
1872, Qencral Index, Appendix No. 2, pp. 7475,

STEADFAST, Sloop, services of, p. 34,

STEARNS, W.H. Services in Section IT, p. 17.

STEVENS, Revenns-cutter, Im-vmesof p. 30, 43.

BULLIVAN, JOHN A., Amsi for geodetic con-
nection in Georgla, p. 40 ; reconnaissance for loeation of primsary base-

loe in Georgia, p. 123,

SUESS. WERNER.
Office, p. 64,

SUMMARY OF FIELD-WORK, pp.8-50.

SURVEY. Of Raritan Bay, N.J., p.20; of New Haven Harbor, Conn,,

p. 12; of Fire Ixland Inlet and Great South Bay, Long Island, N. Y.,
. 23,

Division of Chart: and Instroments, Coast Survey

SURVEYS, progress of, General Index, pp. 1-3,
T,

TABLE MOUXNTAINX, Cal,, topogeaphy of, p. b2

TABLES. Of horizontul distances between temporary marks in mea-
gurement of primary base-line near Atlanty, Ga., p.127; of heights of
mountains in Alaska, de‘ermined in 1873 by triangalation and by sex-
tant altitndes, p. 1925 of tides for 1874, p. 62,

THOMAS, M. Miss. Tidal Division, Coast Survey Office. 1. 61

THOMYRON, J. G. Engraving Division, Coast Survey Oftice, p. 63,

THOMPSON, W. A, Engraving Division, Coast Survey Oflice, p. 63.

THROCKMORTON, 8. R.. jr. Services in Seciion X, p.45; magnetic
observations at San Diego, Cal,, pp. 47, 4% ; magnetic obeervationy ot
T*oint Coneeption and Point Pinog, pp. 530, 51 ; latitude, longitude, nnd
azimuth at San Simeoen and San Luis Obispo, Cal., p. 51.

THULSTRUP, Culonel. In charge of tide-gauge at Saint Thomas,
WL, p. 3T, R

TIDAL DIVISION, Coast Survey Office, p. Gl.

TIDAL OBSERVATIONS. At North Haven, Me., p. 17; at Bns
ton, p. 17; at New York, p. 22; at Fortress Monroe, Va,, p. 27; at
Saint Thomas, W. L, p. 37; near San Francisco, Cal., p. 52, at
Crescent City, Cal, p. 53; at Astoria, p.58; at St. Panl's Island, in
lehring Sea, p. 60.

TIDE-TABLES for 1874, computed and published. p. 62,

TITTMANN, O. H. Sobassistunt. Coast-messurement, trianguala-
tion, and topography below Little River, & C., p. 32 ; triangulation on
the Pacifie coast, p. 30.

TOPOGRAPIY, Mount Degert Island, Me, p. 9; Deer Isle, Me., p.9;
Cartine Harbor, Me,p.10; Isle-snn-Hant, )1&, P, 10; Penobseot
River, Me., p. 10: Pencbscot River at Winterport, Me. p. 11; west
of Point Judith, R.1., p. I7; of Lake Champlain, p. 22 between
Barpegat light-house and Manahawken, N. J., p. 241 of Jameg River,
Va., p. 26; of Pongo River, N. C, p.30; of Cere Sound, N. ¢, p. 31 ;
below Little River, 8. C., p. 32; of North Santee and 8outh S‘avnpe
Rivers, 8. C.. p,33; of Sead:lands, 8 C., p. 33 ; between Matanzas In-
let and Halifux River, Fla., p.34; of western ecust of Florida, p. 35;
of Missigsippi River, La., p.41; between San Pedro and San Juun
Capistrano, pp. 48,40; of Catalina Harbor, p. 49; of Santa Rosa and
adjacent slands, p. 49; between Gaviota Pase and Point Conecption,
Cal., p.50; near San Luis Bay, Cal, p. 51 ; north of Piedras Bl}mom&,
p. 81; of Table Monniain, San Francisco entrance, p. 52; north of
Mendocino Bay, (lal, p. 54 ; between Noyo River and Shelter Cove,
Cal., p. 55; between Mack’s Arch and Rogue River, Oreg., p.56; of
Shoalwater Bay, Wash., p. 56; of Puget Sound, Wash., p. 58,

TRIANGULATION. Geodetic connection, New Hampshire, p. 12
west of Point Judith, R. L, p. 17; near Barnegat Light-house, N.J., p.
23; of Hampton Roads and vicinity, Va., p.26; of Currituck Sound,
Virginia and North Carolina, p.~8 of P auplico Sousd, N. C., p.29:
below Little River, 8. C., p. 32 of Atlantic Coast of Florida, p. 34¢;
of western coast of Florida, p.35; eastward of Appalachee Bay, Fla.,
p. 37; near Atlonta, Go., pp. 38,39; in the State of Georgia, p. 39; of
Mizsiweippi River, La., p. 41; in Missour], p. 42; at Galveston Harbor
and of the coast from East Bay toward Sabine Pass, Texas, p. 43; be-
tween San Pedro and San Juan Cspistranc, pp. 48, 49; of Catalina
Harbor, p. 49 ; of Santa Rosa and adjacent islands, p. 49; mear San
Luiz Bay, Cal,, p. 51 ; north of Piedras Blancag, p. 51 ; north of Mendo-
cino Bay, Cal., p. 54; betwesn Noyo River and Shelter Cove, Cal,, 55
from Roeky Point to Klamath River, p. 55 ; between Mack’s Arch and
Rogue River, Oreg., p. 56; of Columbia River, p. 57; of Shoalwater
Bay, Wash,, p. 38; of Puget Sound, Wash., p. 58

U.
UHLIG, C. Services in Section X, p. 49,

V.

VAX ORDEN, C. H. Bervices in Seciion VIII, pp. 41,42

VARINA, 8choouner, services of, p. 41

VINAL, W. J., Subassistant. Hydrography of Little Fgg Ilarbor, N,
J., p. 24, bydrography of Cape Fear River, N. C., p. 32.

VIRGINIA, trianguiation of, p. 28,
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WAINWRIGHT, D. B. Services in Section I, p. 11; services in Section
v, p.93.

WEBBER, F. P, Assistant. Triangulation in Georgia, p.39.

WEHRHAN, R. Drawing Division, Coast Survey Office, p. 62

WEIR, J. B. Services in special sorvey of Portland Harbor, Me., p.
12; resurvey of New York Harbor, p. 19.

WERNER, T. W. Comguting Division, Ceast Survey Office, p. 61.

WESTDAHL, FERDINAND. Aid in tinding portion of wreck of
FEnglish ship Patrician, p. 53; services in Section X, pp. 54, 55.

WEST VIRGINIA, Reconnagissance for triangulation in, p. 27.

WHITING, H. L., Asgistant. Special survey of Portland Harbor, Me.,
p.11; inspection of Chatham, Cape Cod Peniosula, Mass., p. 15; ex-
amination of limits of preposed changes in Providence Harbor, p. 17,

WILLENBUCHER, E. Priacipal bydrographic draughtsman in Coast
Survey Office, p. 61

WILLEY, H. I. Services in Section X, pp. 51, 54. .

WILSON, GEORGE H. Services in Section X, p, 52 services in Sec-
tion XTI, p. 58,

WILSGN, L. Tidal cbservations at Astoria, p. 58

WINLOCK, JOSEPH, Professor. Services in Section I, p. 14; services
in Section II, p. 21.

ALPHABETICAL INDEX,

WINTERPORT, Me., Topography of, p. 10.

WOLCOTT, D. 8. Services in Section I, p. 16; services in Section IX,
p-43.

WOODWARD, THOMAS P. Serviceg in Rection X, p. 50.

WRIGHT, L. B., Subassistant. Hydrography of Lake Champlain, p.
22, hydrography of Espiritu Santo and San Antonio Bays, Tex., p. 43.

WIURDEMANN, CHARLES P. Division of Charts and Instruments,
Coast Survey Ofiee, p. 4.

WYANDA, Revenue-Cutter. Serviees of, p. 53.

WYVILL, E. H. Services in Section II, p. 22; services in SeetionV,
p. 33.

1

Y.

YEATMAN, A.
Office, p. 64,
YUKON, Schooner.

Division of Charts and Instruments, Coast Survey

Services of, pp. 59, 60, 111,

Z, .

ZUMBROCK, A. 1In charge of Elecirotyping and Photographing Di-
vision, Coast Survey Office, p, 63,



R EPORT.

CoAST SURVEY OFFICE,
Washington, D. C., December 30, 1373.

Sin: I have the honor to present the following report ou the progress made during the past
year in the sarvey of the Atlantic, Gulf, and Pacific coasts of the United States. IFor convenicnt
reference, the disiribution of the surveying-parties is given in tabular form in Appendix No, 1, and
in conformity with that, the work ¢one in each site will be mentioned in geograpliical order iu the
body of the rcport.

In one or more of its branches, the survey has been in progress within the present year in each
ot the seaboard States of the Union, and geographical positions have been determined in several
of the interior States.

The subdivision of the coast into sections marks the judicious poliey of my predecessor.
Under corresponding arrangements at the outset, the harbors most frequented and the coast-
approaches most dangerous to foreign cominerce and to the voasting-trade were first surveyed in the
order of their importance, and charts issued from time to time met the immediate reguivements
of commerce and vavigation, without waiting for the completion of work on intervening stretehes of
coast. It will be readily understood, however, that while thus meeting important local needs the
gencral interests of commerce were much concerned in the development of the parts of coast inter-
mediate between the surveys of the principal ports. TFor these intervals, and in advance of the
issue of final charts for general purposes, the loeal triangulations which were first completed must
be joined. It has in consequence followed that parts of the Atlantie and Gulf eoast, unsettled on
account of the low, swampy, and sickly character of the shiores, are now occupied by parties of the
sarvey, and, as was to be expected, many impediments are encountered in pushing the triangula-
tion. Amongst these is the neeessity of depending upon distant points for supplies required hy
the parties ; and in some places the only fresh water to be had is brought many miles during the
working-season. The great lines of triangulation along each coast are absolutely neeessary, and
are organic parts of the original plan of the survey., By such means more than fourteen thousand
points in all have bLeen well determined in latitude and longitude for defining the shore-lines of
the adjacent oceans, bays, harbors, inlets, and river-entranees; and the triangulation itself has
been checked at intervals by elaborate observations for geographical position. The general sketeh
(No. 1) which acecompanies this report shows only the main courses of the field-work, as no map of
ordinary dimmensions would admit of representing, in relation to each other, all the stations which
bhave been occupied for the coast-triangunlation.

Formerly, the local data gathered in the progress of the survey of the coast, such as the
topography of harbor-shores, the adjacent soundings, precise knowledge of the tidal variations
deduced from long series of observations, and knowledge of the effects of the currents, were called
for only by engineers and constructors at our sea-ports, or at points of consequence along the coast.
But, of late years, no step has been taken to modify natural conditions, even in remote places, with-
out recourse to data and conclusions which at least point ont what should be avoided. The ill eflect
of encroachments upon channel-spaces relied on for the benefit of the public has been clearly
demonstrated in repeated instances. 1f the bottom of tlie channel is anything bub rock, the mate-
rial has probably been brought by the current, and has been deposited by natural forces. These
may be 50 exactly balanced that any contraction of the water-way, and consequent acceleration of the

H. Ex. 133———1
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current, will disturb the bottom, especially if the material is soft.  In other cases, the tendency of
the material to remain in place may preponderate. Dut if in any case the material at the Dottom
of a commonly-used channel is moved, it is well known that bars or shoals are formed near the ont-
let of the channel. In a case noticed under the head of Section I, in the following report, mention
will be made of the method employed for determining the limits which admit the rights of marginal
owners, and at the same time preserve the aceustomed route of navigation for the publie benefit.
At several of the northern sea-ports, questions of this kind are now pending. In fact, the convic-
tion is general at all our ports, that, inasmuch as changes for the worse may be actnally in progress
without intention, it is unwise to neglect any means that may tend to maintain the facilities that
now exist for commercial purposes.

It need not be explained that, excepting determinations of the latitude and longitude of the
place, all the conjoined data of the survey enter into the consideration of such guestions as are
here alluded to. Including all the niethods and processes, the outlay for the survey of the coast
and harbors, and for the determination of points in the interior States, costs less than one-twen-
tieth of oune per cent. reckoned upon the coastwise commerce of the United States.

Intimate relations with the Light-Hlouse Board have been maintained as heretofore, and in that
connection my personal attention bas been given, as chairman of' the committee on lighting, to the
local details pertaining to aids for navigation on the Atlantic and Pacific coasts and on the lakes.
These need not be specified, nor the bearing upon them of developments made in the progress of the
survey, as the routine of interchange by established usage properly makes known to others any
collateral information gathered in either branch of the public service.

tegarding the definition of the coast and harbor lines, and the development of their approaches,
as for Government uses alone, a mauifest speeial advantage inures to the seaboard States in the
determination of points requisite for defining the trend of the shore-line. The main poiunts ave pre-
served by marks iu the ground, and, by recourse to them, ultimate State surveys along the sea-
board can be prosecuted at moderate cxpense. Dut the geodetic connection between the sarvey of
the Atlantic and the survey of the Pacitic coast is in itself of much general interest. Several im-
portant questions, outside of the advantage which attaches to accurate surveys of the imterior,
depend npon such conneetion. Congress has therefore wisely authorized the determination of points
in such of the interior States as make provision for their topographical or geological surveys.
Already, the advantage to them is generally, and soon will be universally, recognized by the interior
States. In New IHampshire, where the work is well advanced, part of the outlay for determining
geographieal points is met by the State treasury. The sam appropriated by Congress for the work
of this season was small, as will be seen by reference to the estimates which follow ; but, within the
year, the geodetic connection has been carried on in the States of New Hampshire, Vermont, New
York, Wisconsin, and Minnesota for the northern line, in Maryland, West Virginia, Pennsylvania,
Illinois, Missouri, and Colorado for the middle, and in Georgia and Alabama for the southern; the
points following each other in succession at elevations most available for the determination of long
lines of triangulation. In each of these States, stations have been occupied or selected, and, when
the number is increased, each State will have a frame-work npon which to construct a State map.
‘While the benefit to the State is immediate, advantage to the General Government, is equally certain
in the future, as explained in previons reports. 1In one of the old States of the Union, map-errorsin
regard to prominent landmarks have hecn detected by the work of this year; the positions as marked
varying by from two to eight miles from the true positions. Similar cases have been mentioned
in my previous reports. 'The public advantage gained by snch corrections is unquestionable.

The surveying-parties were all in the field when my estimates were presented in September
last for continning work during the next fiscal year. The detailed estimates are here annexed,
and with them, as illustrating the scope of the field-work, a recapitulation of the operations of the
present year.

The survey has been advanced on the eoast of Maine by topography and soundings on the east-
ern side of Monnt Desert Island ; by the survey of Deer Isle and the adjacent reefs, and of islands,
inclading bydrography, near Castine and between Cape Rosier and the Fox Islands, where tidal
observations have been continued; on Isle anu Haut and the neighbering islands; survey of the
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Penobscot shores between Winterport and Bueksport ; special sarvey amd current-observations in
Fore River at Portland, and revisiou of shore-line at Old Orchard Beach; by the determination
of magnetic elementls in Muine, and of geographical points and the magnetic elements in New
Hampshire ; by soundings ou George’s Shoal ; deep-sea lines northward to Cape Sable ; dredgings
on the fishing-banks oft the coast of Massachusetts; the selection of proper sailing-courses for
entering the harbors of New England ; tidal observations at Boston ; astronomical observations at
Cambridge for determining the longitude of a point in New York; experiments on local variations
in gravity ; and the development of marine alterations at Nauset Beach, Monemoy DPoint, and the
astern approaches to Nantucket Sound; special examination and series of tidal observations at
Providence, R. L. sailing-courses for navigating from the eastward and throughont Narragansett
Bay ; topography of the coast west of Point Judith advanced to Quonochontaug Pond; on the
coast of Conuecticnt, survey of the water-front of New Haven, including the harbor-shores. In the
vicinity of New York, the operations include tidal and current observations, and soundings near
Sandy Hook aud in East River; topography of, the western shore north and sonth ot Jersey City ;
survey o’ the Raritan and Hackensack Livers, New Jersey ; determinations of latitude, longitude,
azimuth, and the magnetic elements at Port Jervis, N. Y.; of the magnetic elements at Sandy
Hook and New York City,and at Burlington and Rutland, in Vermount ; survey of the shores, and sound-
ings, in Lake Champlain, and selection of stations for connecting that survey with the coast-trian-
gulation ; development of the changes in shore-line and depth at Great South Bay, Long Island; the
examination of station-marks on Long Island, and near Perth Amboy, N.J.; geodetic counectionof Bar-
negat light-house with the main coast-triangnlation ; topography of the coast of New Jersey near
Barnegat -and Manabawken, including Mullica River ; soundings in the upper part of Little Egg
Harbor ; special survey at New Castle, Del.; aud shore-linesurvey of Schuylkill Riverat I’hiladelphia.

Iu the vicinity of Chesapeake Buy, the work of the year includes the shorve-line survey, the
bydrography,and determination of the position of aids to navigation in the approaches to Elizabeth
River, Virginia; tidal observations al IFor{ress Monvoe 5 tests of sailing-couvses and supplementary
soundings in the waters of Clesapeake Bay ; magnetic observatious at Washington City, D. C.;
and reconnaissance for the sclection of geographical points westward from Harper’s Ferry, On
the eoast south of Cape Henry, latitude and the magnetic clements have been determined at
Kuott's Island, and triangulation has been extended through Carritnek Sound, North Carolina; the
Hatteras Shoals have been closely examined ; the survey has advanced on the shiores and in the
waters of Pamplico Sound and its branches; also on the shores of Core Sound, and in the vicinity
of Beaufort, N, (!. At Cape Fear, hydrographie operations have developed the Seward Channel
as it now exists, and the channel of the river up to Wilmington, N. C. Little River entrance has
been surveyed, and the coast of South Carolina between it and Winyah Bay, also the North Santee
and South Santee Rivers; and the sea-islands at the head of Saint Helena Sound, South Carolina,
ineluding the adjacent sea-water channels of the inland navigation. Latitude has been determined
at Saint Simon’s Island, Georgia.

On the Atlantic coast of Florida, the survey includes the apper part of Halitax River and the
adjacent main; soundings on the Florida Reef near Garden Key, aud extension of hydrography in
the vicinity of the Tortugas; survey of the Gulf coast between Tampa entrance and Saint Joseph’s
Bay {south); and soundings in Boca Ceiga Bay. Under special arrangement, tidal observations
have been continued at Saint Thomas, West Indies.

On the Gulf coast, triangulation has been advanced between Cedar Keysand Appalachee Bay,
and hydrography at the approaches of Saint Gevrge’s Sound, Florida ; geodetic operations have
been completed near Atlanta, Ga., and for the triangulation extended in that vieinity connecting-
stations havebeen selected in Georgia and Alabama. In Chandeleur Sound, Mississippi, the hydroeg-
raphy has been completed; the detailed survey of the Mississippi River has been extended to the
vieinity of New Orleans; geographieal points have been detcrmined in Illinois and Missouri, east
and west of Saint Louis; also in Wisconsin, Minnesota, and Colorado.

On the coast of Texas, field-work has been in progress from East Bay toward Sabine Iass ;
triangulation at Galveston Bay has included the positions of the light-houses and beacons ; and
the hydrography of Espiritu Santo and San Auntonio Bays has been completed.
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On the Pacific coast, geographical positions have been determined in Lower California, including
the station occupied in 1769 by M. Chappe de PAutéroche for observing the trausit of Venus; dan-
gers to navigation between Cape San Lucas and San Diego have been developed, and much of the
erroneous published shore-line on foreign charts of the coast of Lower California has been cor-
rected ; at several sitos, the survey has advanced on the shores and on the islands of the Santa
Barbara Channel, and in the vicinity of Point Conception, where also the maguetic elements have
been determined ; stations have been selected for triangulation between that point and Monterey
Bay; intermediate operations include coast-topography near San Luis Obispo Day, latitude and
azimuth there, and at San Simeon, and magnetic observations at Peoint Pinos, coast-topography
northward of Piedras Blaneas; astronomical and magnetic observations at San Trancisco, Cal.;
topography of the north side of the Golden Gate, and of the sand-dunes near San Franciseo; tidal
and current observations and soundings in San Francisco Day and its approaches; coast-topog-
raphy north of Mendocino Bay ; development of numerous rocks off Cape Mendocino; hydrog-
raphy of the vicinity of Crescent City Reef; triangulation between Klamath River and False
Klamath ; reeonnaissance for extending the survey of the coast of California te Rocky Point; and
topography north of Noyo River entrance.

On the coast of Oregon, topography has been extended {from Crook’s Poiut te Cape Sebastian,
and reconnaissance for the triangulation northward to Rogune River; anchorages have been devel-
oped by soundings at Chetko River entrance and Huanter’s Cove ; ficld-operations include triangu-
lation of the Columbia River from Westport to Kalama, and observations for latitude, longitude,
and azimuth at the last-named place.

In Washington Territory, work has been completed on the shores of Shealwater Bay, and that
survey has been joined with the triangulation of the Columbia River; tidal observations have
been continued at Astoria, and magnetic observations repeated at Cape Disuppointment; tidal
observations have been commenced at Port Townshend; topographical work includes the shores
of Budd’s Inlet, and scundings have developed its approaches from the waters of Puget Sound.

On the coast of Alaska, besides the development of nmerous harbors, anchorages, and marine
characteristics, tidal observations have been recorded at Unalaska, and at Saiut Pauls Islaud, in

Jehring Sea. ’

The preparation of a ¢ Ceast DPilot,” or Sailing Directions, for all the harbors and coastwise
navigation between Eastport, Me., and Newport, R. I., hags been completed, and that work is now
ready for publication. Much additional data gathered within the year will be embodied in new
editions of the Sailing Directory for the ’acific Coast.

The work in the Coast Survey Office, which includes the computation of results from the field-
observations, and the drawing, engraving, and publication of maps and charts, has kept pace
with the operations in triangulation, topography, and hydrography. Nineteen charts, engraved on
copper, have been completed within the year, and twenty-nine are in hand, exclasive of six charts
issaed by means of the photolithographic proee ss, which greatly expedites the publication of new
material. In the Drawing Division, sixty-three charts have been in hand. Fourteen thousand
copies of copper-plate charts and fifty-three hundred of lithographic charts have been printed, and
nearly as many issned to sale-agents, and to departments of the Government, chiefly the Navy
and the Revenue Marine.

Tide-tables for all sea-ports of the United States for the year 1874 have been computed and
issued.

The important matter of reproducing the original topographical maps of the ecoast, which
exist only in a single manuseript copy of each, has received constant attention. Satisfactory results
have been obtained by the comparatively inexpensive process of photolithography, and, in the
order of their importance, these maps will be reproduced when the requisite force is available and
means can be applied to that objeet.

In order to continue the field and office operatious of the survey on a scale corresponding with
the rate of progress now reported, a small increase in the two leading items of the estimate seems
unavoidable, on account of continued increase in the cost of supplies required in the field-service.

For continning work in the geodetic connection, my estimate was, for the present fiscal year,
tifty thousand deollars, in view of additional demands for the determination of points within the
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wterior States. The appropriation of thirty-six thousand in lien of the estimated swin has not
availed for the requirements of the service; two other States, Wisconsin and Kentucky, having
applied within the year for the benefit intended by that item in prosceuting their geological sur-
veys.

The determination in the interior of points in ftrue geographical relation to the eastern and
western coasts of the United States, limited as the work is to “ each State of the Union which
shall make requisite provision for its own topographical and geologicul surveys,” now requires an
increase of means for extending the provisions of this item in the West, and it is hoped that the
increase of the estimate to sixty-tive thousand dollars will enable the survey to perform all the
work which may be required durivg the next tiscal year in the several States that are now entitled
to the service,

ESTIMATES IN DETAIL.

Tor general expenses of all the sectious, namely : Rent, fuel, materidls for drawing,
engraving, apd map printing, and for transportation” of instruments, maps, and
charts, for miscellaneous ofiice expenses, and for the parchase of new instrwnents,
books, maps, and charts, will require ............... e iieaa =30

SEcTioN 1. Coast of Maine, New Hampslire, Massachusetts, and Khode dsland.—I1ELD-
WORK,—To continue the topograply of the western shores of” Passamaquoddy Day
and jts estuaries, and of the coast and islands between Castine and Mount Desert ;
to determine the heights of the principal trigonometrical points iu the seetion; to
complete the hydrography of Penobscot Bay and River, and to continue the sound-
iugs eastward to Mount Desert; to make such additional triangulation as wmay be
required for the topographic and hydrographic surveys; to continue the resurvey
of Monomoy and Nantucket Shoals, and the offshore hiydrography of this section,
and make special examination for the sailing-lines for charts; to continue the tidal
observations, and to make such astronowical and magnetic observatious as may
be required. OFFICE-WORE.—To compute results from the field-observations ; to
continue the drawing of charts Nos. 1 and 2, showing the approaches to the coast of
Maine, between Passamaquoddy entrance and Petit Manan light-house ; to continue
drawing and engraving for charts Nos. 3, 4, and 6, whiclh include I'renchman’s Bay,
Blue Hill Bay, the approachesdf the Tenobscot and the coast between Kennebec
entrance and Saco ; also for local charts of Mooseabee Reach, Mount Desert Island,
Eggemoggin Reach, Penobscot Bay (east), Penobscot River, and the vieinity of
Monomoy Shoals, will require.................. et 75, 000

SECTION 11, Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Del-
aware—~—TFIELD-WORK.—To continue the resurvey of the north shore of Long Island
Sound ; to make such examinations as may be required in New York Harbor; to
sontinue observations en the tides and currenis; to extend, if practicable, the
plane-table survey of Hudson River above Haverstraw; tomake the requisite astro-
nomical observatious; to conneet the triangulation of Hudson River with that of
Lake CHamplain, and to complete the topography of the shores of Barnegat Day ;
and to commence the resurvey of the hydrography of Delaware Bay and River.
OFFICE-WORK.~To make the computations and reductions; to complete the draw-
ing and engraving of a chart of New Haven Iarbor; to continue the engraving
of chart No. 21, showing the coast between Sandy Hook and Barnegat Inlet; the

" drawing and engraving of Nos. 22 and 23, between Barnegat and Cape May, and to
commence a new chart of Long Island Sound, will require.................. e 30, 060

SecTION IIL. Coast of part of Delaware, and that of Maryland, and part of Virginia.—
FiELD-WORK.—To connect the Atlantic-coast triangulation with that of Chesapeake
Bay, near the boundary-line between Maryland and Virginia; to complete the
detailed survey of the James River, Virginia, inclnding the hydrography, and con-
tinue the plane-table survey of the Potomac River; to continue sonthward the main
triangulation along the Blue Ridge parallel with the coast, including astronomical
and magnetic observations; to complete the supplementary bydrography required

, 000
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in this section ; and to continue the tidal observations. OFFICE-WORK.—To compute

results from the records of field-observations; to complete the drawing and engrav-

ing of the chart of James River below City Point; and to make additions to the

charts and sketches of the section, will require... ... .. ... v iiai o, £33, 000
SECTION 1V. Coast of part of Virginic and peart of North Caroline.~—FIELD-WORK.—To

continue the triangulation of amplico Sound and the topography of its western

shores between the Roanoke marshes and Swan Quarter ; to measure a base of veri-

fication and determine azimuth for the coast-triangulation south of Cape Lookout ;

to make the astronomical and magnetic observations requisite ; to contintie the oft-

shore hydrography of the section, and that of Pamplico Sound and its rivers. OFFICE-

WORK.—To make computations tfrom the ficld-data; to eontinue the drawing and

engraving of charts Nos. 37, 39, 42, 43, 44, 45, 46, and 47, showing parts of the

Atlantie coast between Cape Henry and Cape Lookout, including Pamplico Sound,

Wil requiTe. o o o e i eeeaaaaa SR 40, 000

SEcTION V. Ooast of South Carolina and Georgia. —FIELD-wORK.—To extend north-

ward the primary triangulation along the Blue Ridge ; to continue the topographi-

cal survey southward of Cape Rlomain; to determine azimuth for the triangulation

of the coast of South Carolina ; to complete the detailed survey of the sea-islands

and water-passages between Charleston and Savannah, and to make tidal observa-

tions. OFFICE-WORK.—To make computations and reductions ; to continne the

drawing and engraving of the general chart of the coast between Cape Ilomain

and the Saint Mary’s River, and of charts Nos. 51 and 52 betweea Cape Fear aud

Winyah Bay ; and to make additions to the charts and sketches, will require...... 35, 000
SmcTIoN VI Coast, keys, and recfs of Florida.—F1ELD-worK.—To exiend southward

from Cape Canaveral the triangulation, topography, and hydrography of the sea-

water channels adjacent to the castern coast of the Florida peninsula; to make the

requisite astronomical observations; to continue the off shore hydrography of the

Florida peninsula, and observations on the Gulf Stream; and to complete sound-

ings in the vicinity of the reefs and keys. OrFF1cE-WoRK.—To reduce and compute

from the field-records; to continue the drawing and eungraving of the gencral chart

of the coast from Saint Mary’s River to Cape Canaveral, and of charts Nes. 58 and

59 from Cumberiand Sound to Mosquito Inlet; and to make additions to the charts

of the section, will require. ... ... ... ... ... ... ... v aemmre e 45, 000

SECTION VIL. Gulf coast of the Flovida peninsula north of Tampa and coast of Western
Floride—FIELD-WORK.—To make the astronomical and magnetic observations
requisite in this section; to continue the triangulation, topegraphy, and hydrography
of Tampa Bay and of the western coast of the peninsula between Cedar Keys and
Appalachee Bay; to run lines of soundings in the Gulf of Mexico, and develop the
hydrography of the Gulf coast included in the field-operations. OFFICE-WORK.—
To compute from the astronowmical and field records; to continne the drawing and
engraving of charts Nos. 79, 82, 83, 86, and 87, showing parts of the Gulf coast
between Chassahowitzka River and Pensacola entrance, and of the chart of Tampa
Bay, will require............. aereaaeaas e e Cetreatneaaeaas .- 45, 000
SucTioN VIII. Coast of Alabama, Mississippi, and part of Louisiana.—FIELD-WORK.—
To connect the survey of the Mississippi River at New Orleans with that of Lakes
Borgne and Tontchartrain; to determinc geographical positions, and make the
astronomical and magnetic observations required in this section; to extend the
triangulation and topography westward of the Mississippi delta, and countinue the
hydrography of the Gulf of Mexico. OrFICE-wORK.—To make the computations
required ; to continue the drawing and engraving of charts Nos. 91, 92, 93, 94, and
95, showing Lake Borgne, Lake Pontchartrain, Isle au Breton Sound, and the Mis-
sigsippi River between New Orleans and the Gulf of Mexico, will require. ... . . 45, 000
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SectroN IX. Coast of part of Louwisiane and coast of Teras.—FIELD-WwoORK.—To extend
the triangulation and topography of the coast of Texas westward from Sabine Pass
and south of Corpus Christi ; to measure a base of verification, and make the astro-
nomieal and maguetic observations requisite in this section ; to eontinue the hydrog-
raply of the approaches to the coast, and of the bays and passes. OFFICE- WORK.—
To compute results from observations recorded in the ficld; to continue the drawing
and engraving of the general e¢hart between Galveston and Rio Grande, and of
charts Nos, 109 and 110, showing Aransas Bay, Copana Bay, and Corpus Christi Bay,
will require. .. ... ... ... Ll e e F42, 060

Total for the Atlantic coast and Gulf of Mexico......... ... .. ... ... 425, 000
The estimate for the survey of the western coast of the United States Is intended to provide for
the following progress :

SECTION X, Coast of California.—FIELD-WORK.—To make the requisite observations
for latitude, longitude, azimuth, and the magnetic elements at stations along the
Pacific coast of the United States; to continue off-shore soundings on the coast of

alifornia and tidal observations at San Diego; to continue the eoast-triangulation
and topograpby near San Juan Capistrano and Newport, and that of the Santa
Barbara Islands ; to continue the detailed survey of the coast northand south of
Point Conception, also between Point Sal and San Luis Obispo, and northward of
Piedras Blancas ; to continue the main triangulation befween Santa Darbara and
Monterey, the hydrography of the western part of Santa Barbara Channel, and to
make soundings between the islands; to develop the Falmouth Shoal, and the
hydrographic changes in Ban Franciseo Day and its approaches; to continue tidal
observations at the Golden Gate, and observations on the ocean-currents along the
coast of California ; to continue hydrographic work within the limits of field-opera-
tions ; to continue the triangulation, topography, and hydrography of the coast
between Mendocino City and Shelter Cove, and in the vicinity of Klamath River
entrance; to complete the detailed survey between the lIast-named point and Cresecent
City, and the off-shore hydrography at Crescent City Reef. OFFLOE-WORK.—To make
computations from the observations recorded in the field, and additions to the
general and local charts of the section ; also for the operations in—

SECTION X1, Coast of Oregorn and of Washington Territory.—FIELD-WORK.—To continue
the triangulation and topography of the coastof Oregon from Mack’s Arch northward
toward Cape San Sebastian and Port Orford ; to determine the latitnde, longitude,
and azimuath a4 stations on the coast of this section; to complete the survey between
Tillamook Head and Cape Adams; to continue the sarvey of the Columbia River,
and tidal observations at Astoria; to complete the topography between Cape 1is-
appointment and Shoalwater Bay, and extend the detailed survey from thence
along the coast of Washington Territory toward Gray’s Bay; to ipeasure & base-
line and continue the triangulation of the Strait of Fuca, Puget Sound, and Wash-
ington $01md; and to develop the hydrography of harborsin Puget Sound. OFFICE-
WORK.—To make the requisite compatations, and to draw and engrave the results of
field-work as additions to the charts and sketches of the section; also for the opera-
tions in—

SrEcrioNn XII. Coast of Aluska—FIELD-WoORK.—To make the requisite astronomical
and magnetic observations, and to continue hydrographic researches in the vicinity
of the Aleutian Islands, the Shumagins, and near the Kadiak group, with observations
on the tides and currents. OFFICE-WORK.—To compute results from the recorded
observations, and to draw and engrave the shore-line and sonndings derived from
the reconnaissance, will require. . . ... e e e e, 275,000

For extending the triangulation of the Coast Survey to form a geodetic connection
between the Atlantic and Pacific coasts of the United States, and assisting in the
State surveys............ eeeeeea e et ea e feeeeaaes 65, 000
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For repairs and maintenance of the complement of vessels used in the Coast Survey...  $30, 000
For continuing the publication of observations made in the progressof the Coast Survey. 10, 000

The annexed table showsin parallel columns theappropriations made for the fiscal year 1873-74
and the estimates herein submitted for the fiseal year 1874-°75 :

\ Estimated for Appropriated
. fiscul year | for fiscal
|

| 187470, year 1873-"74.

For ¢ontinning the survey of the Atluntic and Gulf coast of the United States, and Lake Champlain, inclad-
ing compensation of civilians rigaged in the work, amd pay and rations of esginecrs for tho steamers used
in the Coast Sarvey, per acts of Mareh 3, 1843, and Yune 12, 18038, oo . i icieiai e ac i caeaceiaeeans F425, 000 #1410, 000

For continning the snrvey of the western coast of the United States, including compensation of civilians,
and pay and rations of' engineers for the sleamers used in the work, per act of September 30, 1850, ... .. 275, 000 260, 000

TFor extending the triangulation of the Coast Survey to form a geodetic connection between the Atlantic and
Pacitic coasts of the United States, and assisting in the State surveys, inclnding compensation of eivil

ians engaged in the work, per act of March 3, BTl o i i icmaaaa 65, 000 36, 000
For repaira and maintenance of the complement of vessels nsed in the Coast Survey, per act of Aungnat
8 2 50, 000 50, 000

For conthmaing the pnblication of observations wmade in the progreas of the Coast Survey, including com-
Ppensation of civilians engagad in the work, the publication to e made at the Government Printing-Oticc.
peract of March 3, 1264 . e e et e e e et iaeame et 10, 000 10, 000

B0 NS 20, 000 766, 000

PART 11.

The operations of the surveying-parties in the course of the year will now be described brietly
in geographical order, beginning on the Atlautic side with the coast of Maine, and terminating with
the coast of Texas., Of the westernh coast, mention will fiest be made of work between Cape San
Lucas and San Diego, and from thenee northward, sites will be noticed in regular order, closing
with an abstract of the operations of the year along the coast of Alaska.

The work of triangulation has been prosccuted in each section of the Atlantic coast. In the

difficulties to be met at some places by this branch of the service, as already mentioned, the long
experience in the field of Assistant Richard . Cutts bas availed much.  Instructions to the parties
engaged in secondary triangulation have been based upon his careful study in each case in regard
othe requirements of the service. On these parties, besides the determination of points for advanc-
ing along the coast, devolve minor duties, amongst which may be mentioned the supply of new
points for occasional resarveys, made necessary by changes in the direction and depth of channels,
and determinations of the positious of new light-liouses, beacons, and buoys, in order that the pub-
lished charts and sailing-directions may be conformable to the other aids provided for the benefit
of navigation and commerce.

During the summer, Assistant Cutts served as an honorary commissioner at the National Expo-
sition in Vienna, and there noted amongst observing-instruments of the various classes, cognate
to those nsed in the survey of the coast, such as were presented as improvements or as affording
special facilities in method or precision in observing. IHis views in regard to the comparative merit
of instruments now employed in geodetie determinations are of much interest.

In regard to limits and details of the topographical surveys, of which abstracts will follow, 1
have had the experienced advice of Assistant Honry L. Whiting.

Systematic order has been held in view in pushing work to close the intervals in marginal
topography occasioned by the necessarily detached order of work in the earlier surveys, for which
order reasons were stated in my opening remarks. In the course of the season, Mr. Whiting visited
the working-ground of most of the plane-table parties on the coast of Maine, and personally
condncted special surveys at Portland and near New York, as will be stated under those heads in
the abstracts which follow. 1lle also inspected the operations of parties on the coast of New Jersey,
Virginia, North Carolina, South Carolina, and Georgia. Hig detailed report makes gratifying men-
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tion of the accuracy and generally-improved style and finish of the plane-table sheets which have
passed throngh his hands.

The hydrographic inspector, Capt. C. P. "atterson, though with much-impaired healoh, has eon-
ducted as heretofore the details of his division.  After completing plans and specifications for new
vessels required in the service, and arranging for the continuance of office-duties pertaining to the
hydographic work of the year, he was absent from the Offiece daring summer, with the sanction of
the Treasury Department, and iy own permission, accorded in the hope that by renewal of health
his valuable serviees might be retained for the interests of the survey.

SECTIONXN 1.

ATLANTIC COAST OF MAINE, NEW IIAMPSHIRE, MASSACIIUSETTS, AND RITODE ISLAND, INCLUDING
SEA-PORTS, BAYS, AND RIVERS. (SKercires Nos. 2 axp 3)

Topography and hydrographyof Mount Desert Island, Haine.—The survey of Mount Desert Island
was resumed by a party under the charge of Assistant J. W. Donu early in July, and in the course
of the season the eastern end was mapped by means of the plane-table from a point west of Bar
Harbor around to a point westward of Seal Cove. Field-work was favored by almost uninterrapted
good weather until the close of operations in October. All the islands adjacent to the eastern end
of Mount Desert are included in this survey. It is estimated that the details yet outstanding ean
be filled in by a plane-table party before the close of another working-season.

As heretofore, Assistant Donn used the schooner Scoresby in this section. The soundings
made by his party define the castern sea-approaches to Mount Desert to the distance of one mile
from the shoredine. Bar Harbor was sounded, Otter Cove, Seal Cove, and other indentations, and
the rocks and reefs in the immediate vicinity of the eastern end of Mount Desert Tsland, were care-
fully developed. The general statistics are:

Miles of shore-line surveyed. . ... e iint it it it ettt e 2h
Miles Of TOAAS . ...t oot i i et e 33
Miles of Streams. ... oot il i e e 44
Area of fopography (square miles). ... ... it it et e as 31
Milesrunin sounding .. ... ..o iee i, R 235
Angles measured ...... et e eeeane e eaiee e e e e 2,338
- Number of SouRAINgS. cuu .t ittt ie it cee it e i tata e 7, T6G

The party of Assistant Donn had been previously engaged in Section 111, as will be stated in
detail under that head. His arrangements are now complete for resuming work in that section.
Mr. F. C. Donn efficiently aided in the operations of this party.

Topography of Deer Isle, Maine.— Assistant W, H. Dennis resumed plane-table work in this
section on the north side of Deer Isle early in July. Incontinuation of the surveyr, he mapped the
western side, including Ship Island and the shore of Penobscot Bay, to Northwest Harbor; tracing
also the shore-line of Deer Isle beyond, nearly to its northern extremity. KEastward, the detailed
work of this season includes the shores of Southeast Harbor, Grecnlaw’s Neck, Stinson’s Neck,
the small islands in that vieinity, and the eastern side of Deer Isle adjacent to Eggemoggin Reach.
Many isolated low-water ledges are represented on the plane-table sheet. The shore-line, as usually
found in this quarter, is very irregular; and the hills near it, as far as they were included within
the topographical limits, are rocky and rough, though not of great height.

Mr, S. N. Ogden served acceptably as aid in this plane-table party. Field-work was continned
on Deer Isle antil the 28th of October, when arrangements were made for the transfer of the party
to resume duty in Section V, under which head the previous work of Mr. Dennis will be mentioned.
The statistics of work done this season by the party on the coast of Maine are:

Miles of Shoreline traced . .« o veoier iee et caaieaeanes cenarianaaae e G:,
Miles of roads ..... P e imae e 35
Area of topography (square miles)........... oo it 24

The site of this survey is shown on sketch No. 2.
H. Ex, 133—-2
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Topography of Castine Harbor, Maine.—Having traced the shore-line of Cape Rosier district in
the preceding season, Assistant A. W. Longfellow prosecuted the detailed survey during the sum-
mer, and filled in the topography of Brookville, the north end of which bounds Castine Harbor.
On the north side of the harbor, some of the surface-features in the vicinity of Castine were mapped.
Subassistant Joseph Hergesheimer was attached to this party, and assisted in the field and office
work.

Hydrography of Castine Harbor and vicinity, Maine.—With a party in the schooner Silliman,
and attended by the steam-launch Sagedahoc, Assistant Horace Anderson commenced sounding
on the 23d of June at Castine Harbor. The completed sheet of this quarter includes the entire
harbor and Bagaduce River. A second sheet was nearly filled with soundings made in Penobscot
3ay between Cape Rosier and the Fox Islands, joining there with hydrographic work of former
seasons. Some ledges within the limits of this sheet, and the approaches to several of the islands,
will be speecially examined in another season. All the soundings in this-vicinity were referred to a
bench-mark on Commercial wharf, Castine, where Mr. Anderson had set up a tide-gauge in June.
The work of this party in Penobscot Bay was closed at the end of October, when Assistant Ander-
son proceeded to Harpswell Neek, and made additional soundings for the development of a ledge
in that vicinity. He was aided in this section by Messrs. F. II. North, IE. I King, and Charles

joburn.  Of work in Penobscot Bay, the general statistics are :

Miles run in sounding ... .. e e e ieeaaaaaan e e aeeaaes 685
Angles measured. cocen oot e i et 5, 450
Number of 0undingsS. ... o itl iiiiit ittt it it i et i e e ceaaes 29, 868

Duaring the preceding winter, Assistant Anderson conduected hydrographie work in Section Vi,
under which head mention will be made of the occupation of his party.

Topography of Isle au Haut, Maine.—The plane-table survey of this island, in which some
progress had been made in the preceding season, was continued during the summer by Subassist-
ant J. N, McClintock, who worked with a party in the schooner Joseph Ienry. Of three sheets
returned to the Office, one contains the completed survey of Isle au Haut. Most of the surface rep-
resented is rock, but the soil between outcropping ledges supports a dense growth of pine and
alder. The outlying islands, which partly fill the other two sheets, are of the same general char-
acter, having rocky, precipitous shores, long reaches of exposed granite and shale ledges, with a
dense but stunted growth of pine. Eagle Island and Butler Island differ from others in the vicinity
in being fertile and well cultivated. The group included in the operations of the party of Mr. Mec-
Clintock this season lies between Northern Fox, Deer, and Little Deer Islands, Cape Rosier, and
Islesbore’. Field-work was continued on the group until the end of October, when Mr. MeClintock
was assigned to special field-service in Section II. The statistics of work on the islands are:

Miles of shore-line surveyed. ... .. .. . i e eiaii i 90
Area of topography (square miles)........ et e edes e iieame it 14

One hundred and eighteen small-islands and ledges are already represented on the two par-
tially-completed sheets. During the preceding winter, Subassistant MeClintoek was in service in
Section VI. He is now making arrangements to conduct a party which has been assigned to tield
duty in Seection IX.

Topography of Penobscot River, Maine—At Stockton, to which peint the plane-table survey
had been extended last year along the western side of Penobscot Bay, the work was resumed in
the middle of July by Assistant C. T. Iardella. After carefully tracing the shore-line, and eontour-
ing the peninsula known as Cape Jellison, the detailed survey of the western bank of Penobseot
River was carried upwards to a point opposite to Ducksport. The water-front of that town was
traced on a second plane-table sheet, as was also the outline of Orphan’s Island, that forms in that
vieinity the easttrn side of the Penobscot. Nineteen signals were set up and determined in posi-
tion.

The anarginal topography on the western side of the bay was made uniform with that of previ-
ous years. As shown by the contour-lines, that shore is bounded by hills that range in height from
100 to 600 feet; all being thickly wooded with pine, ash, and birch. Field-work was continued by
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Assistant Iardella until the 3th of November, when he was assizned to service in Scetion II1.
Until the close of September, he was aided by Mr. W. C. Ilodgkins. The following are statisties
of the topography on the Penobscot :

Miles of shore-linesurveyed. .. ..., it iieimeineinseneecasaenanann Ceneecaaan .96
Miles Of BULeAMIS - .ttt he et e e tesaetansoeaoneaeomacorararanananncasans 15
MiTES OF TORAS + v e mae v eeeee st eme e et e sar smmae e e mmanae eaaenn, e.-- 36
Area of topograpby (square miles). .. ... ... e 154

Under the head of Section IV, notice will be made of the previous work of this party.

Topography of Penobscot River at Winterport, Me.—Above the limits of the work described
uuder the last head, Assistant F. W. Dorr made a plane-table sarvey of the stretch of the river
included between Indian Point and Parker’s Point. The resulting topographical sheet represents
both banks of -the Penobscot, the town of Winterport, and the usual surface-details adjacent to
the shore-line. Part of Prospect River is within the limits of this sarvey. Field-work was begun
on the 21st of July, and was continned nntil the 23d of October; the last month being employed
by the aid, Mr, D. B. Wainwright, in filling in details of the vicinity of Frankfort, after Assistant
Dorr had been detached for special duty at the Coast Survey Office.

Xxeept in the vicinity of Winterport, the returned plane-table sheet represents only rocky and
sterile ground, of which the shore-line is either steep bluff, or low, soft marsh. Several stone-
quarrics are shewn. At many places, the flats at low water streteh out far into the river, and are
mentioned by Assistant Dorr as consisting of soft mud mixed with sawdust, which the river-cur-
rent brings down from the Bangor mills.

Mr. W. W. Gilbert served in this party as temporary aid. The following arc statistics of the
work :

Miles of shoredinesurveyed. .. .. ..o me ittt ettt .. 234
Miles of ereeks and marsh ... ..ottt i e ettt eie e e 23
MileS Of roads ..o vem i e et 33
Area of topography (square miles) ... cv. o iiiiiiiiiiiii i e 15

Under the head of Section IV will be described the operations of the party of Assistant Dorr
during the preceding winter. The aid, Mr. Wainwright, Las been assigned to serviee in Section VI,

Portland Harbor.—The harbor-commissioners of Portland having requested adviee for locat-
ing proper harbor-limits in Fore River, the details requisite for reaching a conclusion were commit-
ted to Assistants H. 1. Whiting and Henry Mitchell.

‘While a topographical survey, made by Assistant Hull Adams, was in progress, the currents
of tHe river and its special hydrographic features were developed. The results were combined oun
a map, which showed also, besides the sliore-lines, the recent structures along the shores, the
eneroachments, and the obstructions affecting the channel.

The current-observations, upwards of 2,600 in all, recorded in July, were designed to give the
curves of equal velocities at maximum ebb and at maximum flood for the cutire length of Fore
River, as evidently the barbor-lines to be drawn ought to preserve the scouring force. For the
most part, the bottom in Fore River is very soft mud, which by any considerable encrouchment
on the water actually in motion might be moved down into the broader and more important parts
of the harbor. In advance of determining the amount of tide-water passing through each of ten
sections of the stream, Mr, Mitchell computed the capacity of the channel from data afforded by
the hydrographic survey of 1869. Current-observations were then made simultaneously at four or
more points in each of the sections, to determine the transverse curve of velocity, which curve was
reduced to the mean by applying a co-efficient so as to make the velocities multiplied iuto the
depths correspond with the volume previously computed from data of the hydrographic survey.
After thus reducing the ten transverse curves of velocity, it was easy to draw upoa the map lines
for each tenth of a nautical mile of velocity, and such lines were drawn both for ebb and flood.
The results proved that the water in actual motion does not occupy the entire section of the channel
at some points, and that at others the movement is evidently impeded by artificial cencroachments.
Selecting one of the sections at which velocity had been so much increased as to disturb the bot-
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tom, speeial observations were made, and a limitin velocity was fixed beyond which it will not be
safe to encroach upon the stream there or elsewhere. The full report of Assistant Mitchell will be
found in the Appendix (No. 8).

In the study of proper harbor-limits for I"ore River, commercial advantage, adaptation, nataral
features, and the character of the shore were jointly and carefully considered ; and, though the lim-
iting lines drawn and accepted by the city government of Portland are in stru,t accord with the
limits of veloeity determined Ly the elaborate survey of Assistant Mitchell, it is a gratification to
add that they also favor the most useful occupation of the harbor- froutage for commeruul pur
poses. .Mr. J. B. Weir served as aid in the party of Assistant Mitchell.

Aftcr the close of observations in Fore River, a map and plans showing the prineiples accord-
ing to which the limiting lines were drawn were furnished to the harbor-commissioners.

Old Orchard Beach, Maine.—In the latter part of October, Assistant Hull Adams examined the
beach above and below the mouth of Little River, acrass which an extended dam/Jas been built
since the completion of the survey of that vicinity. The new structure has eaused a considerable
change in local features. In a large basin, which now exists inside of the embankment, the water,
during heavy storms, stands above the level of tide, the former outflow from Little River now pass.
ing through Jones Creck. In that quarter, an embanked road has been made to pass from Blue
Point and across the marshes to the ocean-beach. These and other existing features were mapped
by Assistant Adams, tobe filed with the former detailed survey of this part of the coast of Maine.
His party is now under instructions for topograpbical duty in Section 1V,

Triangulation—Geodetic connection—New Hampshire.—The object and reaultmg benefits of this
and similar schemes of triangulation in other States were referrad to in my last annual report. Tt
is, therefore, only necessary to add in this connection that the State of New Hampshire, under
her law of 1872, has again contributed to this important operation by paying the expense of erect.
ing all the tertiary signals which were put up during the past season.

In accordance with my instructions of April, Prof. 1. T. Quimby resumed field-work on the
1st of May and closed on tho 24th of September.

The month of May was occupied in reconnaissance for the purpose of selecting additional
stations for extending the triangulation. This work proved more difficult than in previous years,
aund a longer time was employed in it in proportion to the number of stations established. One
reason for this was the fact that the reconnaissance necessarily extended over a large part of New
Hampshire and a part of Vermont. The number of main stations selected during this time was ten ;
but many other points were visited to determine which were the most suitable for the purpose.

Towards the close of May, the party for triangulation was orgaunized, and occupied a station
on Mount Cardigan, in the town of Orange, N. F. The observations there were completed and
the party was transferred to Bean Hill during the month of June. By the 15th of July, the angles
at Bean Hill were measured, and the next station in order, Prospect Mount, in the town of Hold-
erness, was occupied. The observations at this, the third, station were finished, and the moving
of the party and camp to Moosilauk Mountain was accomplished by the 5th of August. This
mountain is about 5,000 feet above tide. In consequence of winds and rain, the observations at the
station were not concluded until the 24th of September. During the season, Professor Quimby
kept an aid and one hand constantly employed in the selection of tertiary stations and in the erec-
tion of signals, the expense of which was paid by the State. Tho statisties of the season are as
follows:

Stations occupied ...... oottt e et cmet e e, 4
Signals observed upon.. _......... ... et e e e v heeeea. 6o
Anpgular measurements with 24-inch theodolite ......... ... .. ... . .. ... 3, 000
Angular measurements with verticaleirele. ... ... ... ... ... Ll 2, 200

An examination of the scheme of triangulation proposed and partly executed (Sketch No. 3)
will show the progress made, and the expansive character and usefalness of the work which has
been undertaken in conformity with the intentions of Congress.

On existing maps, Professor Quimby found that many mountains in New Hampshire were mis-
placed ; the error being in some cases as much as five miles. The character of the discrepancies
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has been referred to elsewhere in this report, in furtherillustration of the necessity for determining
points in the several States in advanee of any considerable outlay for geological surveys.

Magnetic observations.—Tho three elements of declination, dip, and intensity, were observed
at Eastport, Brunswick, and Portland in Maine, and at Gorliam, Littleton, and Hanover in New
Hampshire, in the course of September and October, by Dr. T. C. ilgard, acting under the ini-
mediate direction of Assistant J. E. Hilgard. The observations were as usual taken on three days
at each station, and include determinations of the frue meridian by observations of the sun. At
Eastport and Portland, the same stations have been previously occupied and will be hereafter, for
ascertaining the rate of secular change. The Brunswick station established at Bowdoin College
will also serve the same purpose, as observations will be made frequently by the professors.

The results of the observations here noticed, and of others in Seection II, are given in Appen.
dix No. 16.

George’s Shoal—In the course of the summer the vicinity of this shoal, off the coast of Mas-
sachusetts, was examined by tLe hydrographlc party of Commander J. A. Howell, U. 8. N,
Assistant Coast Survey, in the steamer Bache, with a view of determining whether or not speeial
changes in form, position, or depth had occurred since the survey of 1333, The resulting chart, in
comparison with the early sheet, shows differences in the position of shoal spots, but not such as
to indicate any actual change in position ; and the least depth found corresponds with that of the
previous survey.

Lines of decp-sea soundings were run by the party eastward from the outer edge of George's
Bank. In reference to the assumed position of * Hope Bank,” the existence of which was reported
in 1869 as in longitude G3° 20/ W., Commander Howell says: ¢ The result of our soundings seems
to demonstrate that there is no bank having forty-nine fathoms of water within twenty miles of the
position given as that of Hope Bank.” Somewhat to the eastward a specimen of bottom was
obtained in 1,856 fathoms. From the same vicinity lines of soundings were run to Cape Sable, and
from thence southward to the latitude of George’s Bank., A heavy non-detaching lead was used,
with registers for determining depth, and thermometers for temperature. The last-named instru-
ments, as between two at the same depth, varied four degrees in temperature indieation, and the
registers as much as 6 per cent. in indicating depth. The off'shore sounndings were made during
July and August.

In September the vessel, in furtherance of the general work of the Fish Commission, was
engaged in dredging on Jeffrey’s Bank, Cashe’s Ledge, Jeffrey’s Ledge, Stellwagen’s Bank, and to
the northward and eastward of Cape Cod, under the direction of Dr. Packard and Professor Cooke,
of the Peabody Academy of Science. Many specimens of marine fauna were procured. The
defective boilers of the steamer, however, lessened the service intended in dredging. On the 8th
of November the vessel reached Baltimore, and, after refitting with new boilers, will be assigned
to hydrographic work in the Gualf of Mexico. Under the head of Section VI, mention will be made
of previous duty done by the party of Commander Howell.

Early in September the party and vessel then in service on the coast of Maine narrowly
escaped disaster. Having repaired one of the boilers of the steamer, Commander Howell sailed
from Portland on the 2d, and was detained at Peak’s Island in consequence of another defect, Off
Manhegan Isfand a tube blew out of the forward boiler, and both being then disabled the vessel
counld not move by steam. Using sail to the best advantage, in a thick fog, a position was gained
judged to be within a mile of Burnt Island, when the ship was anchored, but with increase of the
gale the hawser parted soon after midnight of the 5th. TFortunately for that emergency the boiler
defects had been then so far repaired as to admit of the use of steam. The vessel baving drifted
into seventeen fathoms, steamed slowly-through the dense fog and was safely brought to anchor to
the leeward of Burnt Island. When the bluff was first seen through the fog, the steamer was very
near it, having but six fathoms of water under the bow and sixteen and a half fathoms under the
stern.

Commander Howell was ably assisted in hydrographic duty by Lieutenants W. H. Jacques, J.
W. Hagenman, E. S. Jacobs, and Richard Rush, U, 8. N,, and by C. A. Bradbury, Master, U. 8. N

Atlantic Coast Pilot.—TFinal examinations preparatory to the publication of Sailing Directions
for the Atlantic Coast of the United States have been continued by Assistant J. S. Bradford. His
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party left Baltimore on the 3d of July, in the schooner Palinurs, and resamed inspection in
Penobscot Bay. After testing proper lines for navigating up to Bangor, a hydrographic survey was
made of Weskeag River, from its mouth to South Thomaston; and the survey of Tenant’s Har-
bor was completed to the head of Tong Cove. Several very dangerous rocks in the Musecle Ridge
Channel were developed by soundings, and were located upon the chart. After finishing this work
the party proceeded to Boston and commenced on the second section of the work, which extends from
that port to New York. Sailing directions, preparcd for all the harbors between Boston and Point
Judith, include the results of a thorough examination of Vineyard and Nantucket Sounds and Bunz-
zard’s Bay, with its numerous interior harbors. Narragansett Bay was also fully examined, and
many additions and corrections were made to charts of harbors between the limits named. Views
of harbors, and of the approaches to them, were taken from such points as seemed most likely to
render the sketches of use to mariners. These will be embodied in the forthcoming edition of the
Coast, Pilot. The work of preparing for publication the notes of this and prevxous voyages has
been continuned by Mr. Bradford in person.

Some of the buoys in Boston Harbor having shifted, the positions of all were determined this
season under my special direction by the party in the Palinurus. While in the vicinity of Cape
Ann, Assistant Bradford made a hydrographic survey of Milk Island Bar. The resunlt shows that
the bar has seven feet of water between Milk Island and the main land. The party remained in
service on the coast of New England until the 19th of November, when the Palinurus proceeded to
Baltimore to resume work in Chesapeake Bay, where the party is now engaged. The manuseript,
in the aggregate nearly fifteen hundred pages, of the first section of the Coast Pilet, which includes
the Atlantic coast, from the northeastern boundary to Boston, is now ready for the printer, and will
be put in band for publication at once. It incindes accurated escriptions of the coast, and sailing
directions for every harbor between Calais and Boston. Many of the harbors were never previously
described, and of many on the coast of Maine, as mentioned in my report of last year, no charts as
yet exist.

On the coast of New England, Assistant Bradford was efficiently aided by Mr, John R. Barker,
draughtsman, whose sketches and views of the different harbors give evidence of the veracity and
fine finish which characterized all bis previous drawings., After completing the examination of har-
bors in the Chesapeake, the party of Assistant Bradford will engage in similar duty, during the
winter and ensning spring, along the sonthern coast and in the Gulf of Florida.

Astronomical observations.—For determining the longitude of a point near Port Jervis, N. Y.,
in the boundary-line between New York and New Jersey, where an observer was stationed for the
purpose in May and June, Prof, Joseph Winlock, at Cambridge Observatory, conducted the requi-
site exchanges of clock-signals by telegraph. Under the head of Section II further mention will
ba made of the operations near Port Jervis.

Pendulum experiments.—Tests for determining local variations in gravitation have always been
considered as essential in geodetic surveys, but have been deferred in the operations of the Coast
Survey, under the hope of improvement in the methods heretofore adopted for suech experiments.
Of late years, however, the subject has had renewed attention; and important improvements in the
apparatus have been bronght into practice.

In August last, a party under the charge of Assistant C. S. Peirce occupied a station near
North Adams, Mass., in the immediate vicinity of the Hoosac Tunnel, and there reeorded a series
of observations. The pendulums used were single picces of brass, swung upon steel knife-edges
resting apon surfaces of agate. Inside of a glass receiver with two walls, the space between which
was filled with water, the pendulums were swung in vacuo, and were thus protected.from changes
of temperature. Assistant Peirce was aided in the operations by Messrs. W. E. McClintock, H.
Farquhar, and A. W. Edmnnds. The first-named aid made a careful topographical survey, and
determined the mountain contour within a radius of two miles from the station at which the experi-
ments were recorded.

Chatham, Cape Cod peninsula.—The coast of the peninsula near Chatham, Mass., has been
recently subjected to unusual abrasion by the waves of the sea during heavy gales. In the autumn
of 1871, an inlet opened through Nauset Beach, exposing the town-front te the ocean, and elevated
land near the light-houses was undermined by the action of the waves. Accompanied by Rear-
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Admiral Chas. H. Davis and by Messrs. H. Mitchell, and H. L. Whiting of the Coast Survey, 1
personally inspected the changes which had been wrought. The mere opening of an inlet was of
little moment, records showing similar instances. On our southern coast, moreover, breaks through
the littoral cordon occur commonly during violent storms, and there, and elsewliere, such breaks
have had no physical significance. DBut in this case a diminution had been observed for years of -
the arca of Nauset Beach, and apparently the protecting barrier of sand was soon to disappear.
The evident wasting away at this point was considered in conncction with the reported increase
of obstructions at the entrance of Nantucket Sound. Mr. Mitchell was, therefore, instructed to
visit the place from time to time, and to note and report the rate of alteration. Under his imme-
diate direction several surveys have been made by Subassistant H. L. Marindin, the last in
November of this year, and the results Mr. Mitchell has included in a review of the history of this
part of the coast, from the visit of Champlain; in 1606, down to the present time. That review
shows that between parallels 41° 39’ and 41° 42/ the beach-area was maintained from the time
of Champlain down to the year 1847, although the cordon seemed to have fallen back, much dimin-
ishing the water-way between this beach and the main sand of Chatham. Champlaia’s map shows
a wooded island of about one hundred acres, which Mr. Mitchell identified as the one marked Ram
Island on the Coast-Survey map, where it is represented as having an area of about thirteen acres,
an elevation of twenty feet, and with an inlet in front, which exposed the island to the wear of the
sea. In alapse of twenty-one years, Minot’s gale and other great storms having caunsed changes,
the sceond cxamination by the Coast Survey showed that between the parallels named the beach
had lost two hundred and thirty-nine acres, and that Ram Islarnd had been entirely washed away,
Except the loss of this island, however, the upland suffered but little, being protected by the strip
of beach, lessened to about one-half of its former area. In Novewmber, 1871, the beach began to
break up. Nearly one-third of it disappeared between 1868 and 1872, and the town front, an
irregular elevated drift formation, lost so much that at some points the crest-line of the bank receded
one handred feet.

Duaring the present year, 1873, the beach has lost twenty-eight per cent. of its area, so that
now there exists between the parallels before named only about one-quarter of the area found by
the Coast Survey in 1847, The main land has suffered but little in the couarse of the year, but
liability to abrasion has been considered so imminent that buildings have been moved back.

Coincident with the wasting of Nauset Beach, a rapid extension of the peninsnla of Monomoy
has taken place; and the bight at its extremity, popularly known as ¢ The Powder Hole,” has
declined from a valuable harbor of refuge to a nearly-closed lagoon, accessible only to boats. Mr.
Mitchell’s reports show that, in a more or less fitful way, Monemoy has been gaining to the south-
ward since 17503 but the movement Letween 1802 and 1853 was only thirty feet per year, while
that in the short interval from 1833 to 1856 was one hundred and thirty-eight feet a year. The
yearly gain during twelve years, ending with 1868, was one hundred and fifty-seven feet.

Mr. Mitchell’s observations show also that Monomoy Point curves to the westward as it
advances, apparently tending to form another and larger bight which may in time become a desir-
able anchorage for the coasting-fleet. At present, there is no refuge for vessels in this dangerous
neighborhood ; and as the cost of an artificial structure would be enormous, special interest attaches
to this gradual ‘movement of the sands.

The inquiries here sketched I have connected with the hydrography of the approaches to
Nantucket Sound. Subassistant Granger, whose work will be referred to under the next head,
was therefore directed to act under the advice of Mr. Mitchell, so that comparisons desirable for
developing the physical character of this part of the coast might be made without delay.

In the Appendix, No. 9, will be found Mr. Mitchell’s second report, acecompanied by Mr. Marin-
din’s sketch, which gives the shore-lines of Chatham and Nauset Beach as they existed in the ycars
1606, 1847, 1868, 1872, and 1873.

Hydrography, Monomoy and Nantucket Shoals, Massachusetts.—In continuation of researches
commenced last season, Subassistant ¥. D. Granger, with his party, in the steamer Endeavor,
started early in July from Hyannis and made an examination of the shoal near Great Point, Nan-
tucket. A few lines of soundings proved conclusively that what was supposed to be a permanent
channel with four fathoms does not exist between the shoal and the point. The depth found was
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about nine feet ; the passage is narrow ; the tide sweeps through with great velocity, and, as the
locality is subject to rapid changes, the passage is very hazardous for any vessel not entirely famil-
iar with the currents.

A careful examination this season of the broken part of Pollock Rip showed marked changes
in the narrow ¢ rips, ” but the depths generally correspond with the results of soundings made last
year. As the sand ridges hardly exceed thirty fect in width where the depth of water is least,
doubtless they shift in position in the course of one season. Mr. Granger developed a shoal in
twelve feet, and several Iumps having only ten feet of water, near blaek can-buoy No. 1.

The hydrography of this season joins with the southern limits of work done last year. Eastand
west the soundings include Great Round Shoal and the space between it and the Handkeréhief
light-vessel. The bydrography was carried southward as far as Nantucket light, and in its course
a large area of broken ground was developed. Subassistant Granger found on Great Round Shoal
as little as five and a half feet at meanr low water, and a depth of forty feet only two hundred yards
to the southward. In balancing the conflicting statements made by fishermen and others, some
of which represent that partsof the shoal have been seen dry at low water, it seems probable that
the position of definite soundings is subject to remarkable changes from year to year.

The northern part of Stone Horse Shoal was covered by the soundings made last year. This
season the outlines and curves of depth were developed. Mr. Granger says: * Since the survey
of 18537, this shoal seems to bave moved somewhat to the southward and westward, leaving a num-
ber of disconnected spots of ten, eleven, and fifteen feet. There has been a gradual wearing away
of the northern part, and seventeen feet of water is now found where depths were only nine and ten
feet. A spot of only seven feet on the northwest part was found in 1837, but in the same approxi-
mate position cleven and fourteen feet were found this year. On the southern part there has been a
decrease in depth, soundings showing only nine feet in places which are marked on the old chart
as having twelve and fourteen feet. About seventy-five yards south of black can-buoy No. 3
there is now a shoal spot of eighteen feet at mean low water where the depth was four fathoms
in 1837.”7

« Within the thres-fathom curve Stone Horse Shoal and Little Round Shoal are connected. The
least water (five and one-half feet) was found near the southeast part, and, as at Great Round
Shoal, the depth was found to drop off suddenly into deep water at the southward.”

¢ As was mnoticed last year, comparatively few vessels appeared this season in the channel
between Great Point Rip and Great Round Shoal, although this channel is much wider and some-
what deeper than the northern passage. Perhaps a few miles are saved by the northern channel,
bat, if the southern channel were marked by light-vessels and bunoys, it would be preferable to the
northern chanuel, especially for deep-draught vessels.”

Mr. Granger carefully determined the position of lights and buoys which mark the Monomoy
Shoals, but these are of necessity moved, and are moored in general conformity with changes in
the position of the shoals.

The two bench-marksmade last year at Powder Hole Wharf were destroyed by ice in the winter.
Mr. Granger repeated tidal observations for mean low water, and referred the results)to two bench-
marks established on the shore.

The following are statistics of the hydrographic work in this quarter:

ADZIES OASUTCA . - o et ottt tiaet b e aee e e o et et e 8,996
Miles run in SOMNAIDZ . . o i et ettt aee s i e itiee i ae e aasaaaaaean 715
Number of soundings.......coov it ci i iiaiiicas e tiamenane . 24,168

Messrs. D, C. Hanson, D. S. Wolcott, and C. A, Ives served efficiently as aids in this party.

-The report for the season mentions also the aceeptable service rendered by Mr, H. Barrows, of the

Institute of Technology, Boston, in making observations for determining the position of the Hand-
kerchief light-ship. .

The steamer Endeavor, after needful repairs at New York, was assigned for service with the
party of Subassistant Granger, in Section VI, His work during the preceding winter and spring
will be mentioned in detail under the head of Section VIIL

Tidal observations.—The excellent series of tidal and meteorological observations made at
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North Haven on the Fox Islands, off the coast of Maine, have been kept up by J. G. Spaunlding, a
very good observer. The self-registering gange now used bhere is furnished with daplicate evlin-
ders, and with conveniences for tabulating, so that high and low waters and the hourly odinates
are read and recorded by the observer regularly. There is also a heating-apparatus for circilating
warm water through the float-box to gnard against freezing. This has proved a safeguard, and no
tides are wanting in the registers of this station. The curve traced is very regular, and the indica-
tions have always been that the place is remarkably well suited for a permanent tidal station.

The series of tidal and meteorological observations made at the Boston navy-yard, have bewm
continned by Mr. H. Howland. The gauge often stopped in previous winters by ice, but has been
supplied with heating-apparatus similar to that used at North Haven. Last winter no tides were
lost at this station from the effects of freezing, but, owing to some defects in the float and float-
box, some losses occurred. This gauge is now in good order, and is working w ithout interruptious.

The new form of tide-gauge, with duaplicate eylinder, reading-box, &e., lent to the city of Provi-
dence last sinmer, and put in the care of J. H. Shedd, esq., ergineer of the Providence Water-
Works, has been furnished for running another year. The record of observations will finally be
tarned over to the Coast Survey, though they were primarily undertaken for the local surveys, and
the working-expenses are borne by the city.

Several short series of tidal observations have been made during the season at other places in
this section by bydrographic parties. These series, after being used for the adjustment of sound-
ings, will be reduced and compared with those made at the permanent stations,

Providence Harbor, K. I.—In the latter part of August my attention was called to some
proposed restrictions in regard to water-space, and to the construction, then in progress, of a whar{
or pier inteuded to project a thousand feet into the harbor from its eastern shore. Doubtless these
changes were deemed by many residents as not likely to harm the large interests concerned in the
present condition of the harbor. That view, however, was questioned by some, who doubted
whether such decided encroachments could leave the harbor unimpaired. This view is warranted
by the almost general belief that too mueh caution cannot Dbe exercised in regard to artificial
structures in our harbors, and in general none are nowadays ventured upon without careful study
of their probable effect upon present and prospective interests,

At my request, Assistaut Whiting, in September, examined, in a fmnu.il Wiy, the limits of the
changes proposed in Providence Harbor, and reported that they were such as have heen by other
cities invariably made the subjects of spocial tnvestigation.  In eonformity with this view of the

yending matter the mayor and harbor ¢rmmittee of Provideuace subsequently asked for sueh a sar-
vey, at the cost of the city, as might furnish data for an opinion in regard t» the effect of the
proposed alterations. The desired survey will be made as soon as practicable in the coming
spring.

SECTION 1IT.

ATLANTIC COAST AND SEA-PORTS OF CONNECTICUT, XEW YORK, NEW JERSEY, PEYNSYLVANIA, AND
DELAWARE, INCLUDING BAYS AND RIVERS; AND ALSO LAKE CHAMPLAIN., (SEETCAES Nos. 4 AXD 0.}

Triangulation and topography west of Point Judith, . I.—Under the direction of Assistant A
M. Harrison, the determination of points for continuning the plane-table survey of the const of
Rhode Island, was taken up at Green Hill in the middie of June by Mr. W. H. Stearns. West.
ward from Green Hill, at convenient intervals, stations were occupied between it and Watch Hill,
the distance being about seventeen miles. Mr. Stearns closed observations with the theodolite at
Watch Hill Bay on the 12th of August, and then was assigned for similar duty in Section I

The topographical survey was resumed by Assistant Harrison on the 7Tth of August at a statiou
about half a mile west of Cross’s Mills,and was pushed westward to include Charlestown Pond and
Quonochontaug Pond, with the details of roads and other features found within two wiles amd «
half of the coast line. A series of large, shallow lagoons is shown on the plane-table sheet, ax
separated from the ocean by a narrow strip of sand-hills rising in some instanees to the height of
fifty feet. Back of these ponds the land undulates with a gradual upward slope, broken bere aud
there by a prominent hill, but merging finally, beyond the post-road, into wooded Lills, difficult of

H. Ex. 1333
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delineation. The frequent occurrence on this stretch of coast of inclosed depressions upon the
slopes and among the hills, as remarked before, is a marked and interesting geological feggure, and
special care was taken in representing them.

Asgistant Harrison was aided in this section and also in Section VI, where lis party passed
the preceding winter, by Mr. Bion Bradbary. Tield-work was closed on the coast of Rhode.Island
on the 4th of November, the progress of the season being, in statistics :

Miles of shore-line surveyed ... . ... . i i i e .62
Miles of roads surveyed ................... e e e am e eaeaamaa e s
Miles of creeks and ponds surveyed .. ... oot e e e i e 58
Area of topography (square miles) ... . ... L.l e 20

The party of Assistant Ilarrison is now in effective order for resuming work for the winter on
the Atlantic coast of Florida, near Mosquito Inlet.

Survey of New Havern Harbor, Conn.—Assistant R. M. Bache resumed field-work early in the
spring, and in the course of the season determined by triangulation twenty-one points in the im-
mediate vicinity of New Haven. In Juune, a large part of the city-front adjoining the harbor was
mapped with the plane-table. Subsequently, the western shore was surveyed as low down as
Oyster Poiut and the eastern side of the harbor to include Fair Haven. The details, on seven
topographical sheets of large scale, embrace nearly eight miles of wharf and other shore-line
features. Most of the outlay for this work has been defrayed by the city authorities; and one of
the plane-table parties, directed by Assistant Bache. was made up entirely of members from the
graduating class of the Sheffield Scientific School, who volunteered their services, withont cost te
the city.

During the preceding winter and spring Assistant Bache plotted the soundings and completed
the sheets of his shore-line and hydrographic survey of last year. That elaborate work includes the
development of every known rock or ledge in New Haven Harbor. For the use of the city and the
barbo-reommission the results have been furnished in large manusecript maps, and a duplicate
showing the topography and hiydrography has been prepared for the archives of the legislature of
Connecticut. An extension of this survey will be prosecuted in the coming season, at the expense
of the city authorities. Field-work for the present scason was discontinued at the end of
October.

New York Harbor—The resurvey of New York Harbor, to which some time has been devoted,
under the direction of. Mr. Henry Mitchell, was not, when commenced in the year 1871, intended
to include the entire port and its approaches, but only certain channels, shoals, and water-fronts,
where changes for the worse had been reported by the Pilot Commissioners, and which changes had
been noticed also by the Chamber of Commerce. As the work advanced, however, the necessity
was seen for examining all the ground covered by the published chart which was based upon the
very careful survey mude about fifteen years ago. Doubtless it would have been expedient to test
the foriner soundiugs ut an early day, if known chauges in the condition of the harbor had not
been actually reported. ’

The examination now in progress, like the preceding survey, includes physical studies, designed
to show the effects of changes Loth natural and artificial.

My report of last year commented upon the increase of the Jersey Flats, and mentioned the
fact that deposits by tidal action no longer take place in the middle of the Flats as formerly, but
rest rather on the exterior slope, thereby encroaching countinually upon the deep water of the main
channel. Much ot the shoaling, as made manifest by the survey, is artificial, and is due to the
dumping of material dredged from the city slips and elsewhere ; but, exclusive of this, there is evi-
dently much deposit brought to this locality by the streams.

Since, therefore, the Flats serve no longer as a catch-basin for sediment, but merely the subor-
dinate purpose of a tidal reservoir, there is apparently no good reason why they should not be
turned to account for docks and commercial occupation, due caution being observed in regard to
the exteriov limit of structures. To this end it was deemed important in the survey now in prog-
ress to determine the proper outer limit of occupation. Observations were accordingly made on
the currents to admit of comparison between the transverse curves of velocities and the normal
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sections, thie principal objeet being to show that the line along which no abrasion vor tukes pluce
wounld be the safe limit of a quay-line where depths would not alter after walls are buir,

Observations of like character were extended by Assistant Mitchiell, and under b @ivection
by Subassistant H. L. Marindin and Mr. J. B, Weir, up the Hudson, in connection wite eareful
soundings in order to determine how the occupied harbor-lines of New York City and Jeray City
have affected the channel, and at the same time to afford means for predicting the effects \vhic‘;x
would be consequent npon the occupation of the Jersey Flats. Clanges contemplated by the New
York City anthorities in regard to the barbor-lines drawn after caretul stady by the United Stirox
Advisory (louncil in 1857538 will be kept nunder view in the investigation now pending.

In the East River many observations were recorded for the use of the bhoard of ecommissiones
on Brooklyn pier linez. There, the transverse curves of velocity were carrvied across the river anw
clearly showed the ill effect of encroachments made by the two ecities upon this ecoufined avm ot
the sea. There, also, landmarks established by the commission of 1857-"38 had been changed un.
der special legislative enactments, and the commission now acting has merely to modify the old
limits so as to inclade recent encroachments, without increasing the diffieulties of navigation which
were induced by the change.

Two tidal-stations and one handred and npivety-seven current-stutions were ocenpied by the
party of Mr. Mitchell. The schooners Caswell and Dowditch were used in this service from the
beginning of Aungust until the middle of October. A synopsis of the statistics of work is
appended :

Observations on CUITENTS ..« e vt vt e i i eamaecenncai e eeas 13,000
Angles determined. ... ... .. .. i e e 1, 041
Nuamber of s0undings ... ..ot il e e e e e 4, 045

Observations made late in 1872 at Gowanus Bay were, soon afler their completion, discussed
by Assistant Mitchell. The identification of that bay as a fierd is the nataral result of the dis-
cussion. His demonstration (Appendix No. 10) that the Middle Ground Shoal occupics the exact
position due to it under the law of dypamical equilibrium, and which, though deduced from theory,
is fully confirmed as a fact by observation, is of speecial interest. The result shows that great
harm may inure to commercial interests from such variationsin shore-live as tend directly to change
the conditions of this dynamical equilibrinm.

The detailed hydrography done this season, under the direction of Assistant Mitehell, is thus
described in the report of Assistant F. F. Nes, who prosecuted soundings with a party in the
steamer Arago: “After establishing a tide-gange at Sandy Hook, erecting and determinving the
positions of signals, and setting range-stakes, lines of soundings were ran to develop the apron-
ing aronnd Sandy Hook from Government wharf to the Hook Beacon,and also about a mile down
the beacl..”

¢ The hydrography of New York lower bay was then commenced and was prosecuted, as the
weather favored, until the 4th of September, when observations were taken up and continued until
the 19th, on the currents of East River, in conjunction with parties in the schooners Caswell and
Bowditch)”

In the early part of October, Assistant Nes made repeated attempts to resume soundings in
the lower bay, but bad weather interfered and finally on the 11th the steamer was disabled by the
giving way of the crown-sheet of her boiler.

1un the East River, near the foot of Ninetecnth street, on the New York side, and opposite to
Green Point, the British steamer Easby struck on a point of rock on the 1st of Aungust. Search
was made at once, under the direction of the board of pilot commissioners, and by others, but the
development proved tedious, the rock being small, though within two hundred yards of the water-
line. Weather and tide favoring, in the latter part of September, Assistant Nes went to the place
and by a sweep of the dredging-line found the point on which the Fasby had strock. A buoy, fur-
nished by Commodore Trenchard of the light-houseservice, was placed on the rock by the party of the
steamer Arago. Full information in regard to the daunger, and a sketch showing the depth of
water in its immediate vicinity, were at the same time furnished to the pilot comumissioners. In
East River Mr. Nes occupied seven stations at ebb and flood for determining the current. Tides
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were observed at four stations between Sandy Hook and the navy-yard. The soundings as made
by the party were plotted and the resulting charts were forwarded to the Ofiice.

Assistant Nes was aided in this section by Mr. E. B. Pleasants, and, during part of July, by
Me. W. B. French, who, on being assigned to another hydrograplie party, was replaced by Mr. W.
T. Blant, of the Boston Institute of Technology.

The general statisties of hydrographic work done this year in the vicinity of New York are:

Miles ran in sounding <. ..ot i i e e e e . 280
Anglesmeasured. . ... .. e iaa 2,937
Number of Soundings. ... oo e e e e 10, 693

During the preceding winter Assistant Nes conducted a hydrographic survey in Pamlico
Sound, mention of which will be made under the head of Section IV, The steamer Arago has been
repaired, and is now on Ler way with the party to resume work in that section.

Iu connection with the physieal survey of New York Harbor, it became necessary to retrace
the water-front of Jersey City from Castle Point downward, so as to include the extensive strue-
tures of the New Jersey Central Railroad Company at Communipaw and the docks and quays at
Hoboken. A thorough resurvey between these limits, made in November, by Assistant H. L.
Whiting, shows extensive and important changes since the year 1869. Within the last four years,
part of the western side of the harbor has beeu occupied by some of the largest commercial depots
of the country.

The extension of wharves along the water-front, between Communipaw and Castle Point, was
intended to be in conformity with harbor-lines established on the New Jersey side of the channel.
Mr. Whiting’s recent survey does not show that any special encroachments have been made on the
channel-way, although the outer faces of the piers are not as true in alignment as it would be desir-
able or advantageous to have them. In round numbers, the area here occapied by solid filling
since 1869 amouunts to about three hundred acres. Thirty-four wharves, many of them extensive
structures, have been built within four years, making now a linear frontage of about five miles.

Subassistant H. M. De Wees was engaged in the survey near Jersey City, under the direction
of Mr. Whiting.

Of the artificial changes developed by this examination, the effects, if any, nupon the general
conditions under which the harbor exists, or local effects consequent npon the changes, will be the
subject of discussion hereafter.

Survey of Raritan River, N. J—This work, which had been deferred, for reasons stated in my
preceding report, was taken up by Assistant F. H. Gerdes at the end of July, and was completed
on the 20th of September. The survey is represented by two plane-table sheets, one of which shows
the Raritan valley and river, between Sayersville and New Brunswick; the other contains details
of the survey of the South River and English Creek, which are navigable branches of the Raritan.
At intervals, while the field-work was in progress, the channels of the river and its principal
branehes were sonnded, and the data thus gathered was plotted on a hydrographie sheet to which
the shore-line had been transferred.

Early in October, Assistant Gerdes proceeded to the Hackensack, and revised the survey of
that river between the railroad bridges, where considerable alterations had recently been made in
improvements. The soundings generally were made by Subassistant C. . Dillaway, who con-
ducted also the plane-table work on the branches of the Raritan, under the supervision of Assist-
ant Gerdes. Mr. W. 8. Bond was attached to the party as aid. Tides were observed at eight sta-
tions while soundings were in progress. Twenty-six signals were erected by the party in the course
of the season. The general statistics of the work are: : _

Miles of shore-line Surveyed . .. cu. iorimi i iiiaeiaecoeenn contsrnanasemansnn 23
Milesofroads. . ....... e virieiiiean.anan et cmeaiiaaaennen e 28
Area of topography (square miles). ... .. .. ... L ..ol 10
Signals determined in position ..... e e e e eaee e s 59
Anglesmeasured. .. .. .. e. il e c e i ame i 720

Number of goandings. - .............. P 8, 367
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The party engaged in this scrvice was discharged on the 6th of November,  Assistant Gerdes
then took up the computations and other office-work pertaining to the operations of his party.
Subassistant Dillaway, who was employed during the preceding winter in Seetion IV, has been
assigned to scrvice in Section VI, '

Geodetic connection—TIn March Tast Prof. Go M. Cook, in behalf of the State geologicul survey
of New Jersey, requested that latitude and longitude might be determined at points along the
boundary established in 1774 between that State and New York, so as to facilitate the crection of
additional monuments to mark the division-line. The geographical position of the eastery end of
the line, on thie west bank of the Hudson, was determined by Coast Survey observers several vears
ago, but the western terminus on Carpenter’s Point, at the couflnence of the Delaware with the
Neversink River, was, until the present season, known only by the approximate determination of
the preceding century, when the boundary was traced.

For determining the longitude of Carpenter’s Poiut, Assistant G. W, Dean made the usual
arrangements. At his request, the Western Union Telegraph Company. by its superintendent, Gen.
Thomas T. Eckert, placed one of its lines at the disposal of the observers. I'rof. Joseph Winloclk,
director of the Cawmbridge Observatory, co-operated by exchanging clock-signals by telegraph
during six nights with Mr. Edwin Smith, who was stationed at Port Jervis, near Carpenter’s Point.
The clock and instramental eorrections at that station were ascertained by Mr. Smith, from one
hundred and fifty-three observations on thirty-four zenith and circumpolar stars, observed on
twelve nights with the 46-inch transit, C. 8. No. 5:

For latitude at-Port Jervis, seventy observations were recorded, using seventeen pairs of’ stars,
on seven nights, with zenith telescope No. 2,

Azimuth was determined with transit No. 5, by one hundred and live observations upon Po-
laris, at lower culmination, and ninety-ocne upon 32 Camelopardalis, at its upper culmination, all
being referred to a meridian-mark abont a mile and a half’ from the station. The bearing of the
State line was determined by eareful mecasurement of the_angle between its direction and the
meridian-mark,

Much favored by good weather at this station, the desired series of observations were satistac-
torily recorded between the 24th of May and the 23d of June, In these are included careful deter-
minations of the maguetic elements. Mr. Smith observed on three days for the magnetie declina-
tion. Two needles were used in ascertaining the dip; and horizontul magnetic intensity was
determined, as usual, by recording the deflections and vibrations of a suspended maguet,

Later in the scason, the party of Assistant Dean was engaged in the determination of peo-
graphical points in the interior, as will be stated more in detail under the head of Seetion VIIIL

Reconnaissance for triangulation, IHudson River to Lale Champlain.—Reconnaissanee for the
conneetion of the survey of Lake Champlain with the triangunlation of the Huadson River, near
Albany, was assigned to Assistant 8. C. McCorkle, after the completion of service which will be
mentioned under the head of Section IX.

The line from Perry's Peak, in Massachusetts, to Yellow I'ine, in New Yok, determined in -
length by Assistant Blunt in 1860, was adopted as a base, and from this a scheme was laid out by
Mr. McCorkle to eonnect the primary triangulation of the coast with the Adiroodack and Grecn
Mountain ranges, and from the height and isolated character of the peaks to be found in these
ranges the scheme admits of extension to the boundary-line, or even to the Saint Lawrence River,
as well as of expansion eastward and westward-to provide for fature necessities. The Iength of the
lines will vary from 18 to 70 miles, and the height of the stations above tide from 700 to 4,200 feet
Points for an inner or subordinate series of triangles were also selected, by means of which a con-
nection can be effected with the triangulation and survey of Lake Champlain. The scheme extends
over the vallegs of the Mohawk and Upper Hudson, and includes the region about Lake George
and Scliroon Lake.

The report of Assistant MeCorkle describes the general character of the stations or sunnits
selected, whether wooded or bare, and the facilities now existing for reaching them. In some cases
much laber will be required to clear the stations, and in others roads must be partially opened,
The people of the country traversed iu the reconnaissance favored the operations of the party, and
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the citizeus of Rutland promised to open a road to Killington Peak, the highest station of the
series, when a party might be ready to occupy it.

Assistant McCorkle closed observations in this section at the end of Oetober, and is now
engaged in reconnaissance for triangulation in Section V11,

Topography of Luke Champlain—FProgress has been made in the detailed survey of the shores
of Lake Champlain, by a party working with two plane-tables under the direction ot Assistant H.
(4. Ogden. The details mapped between the middle of July and the middie of October, are on four
sheets, which give all the topographical features within a mile of the water-line on the west side of
the lake from Bluft' Point sonthward to Jones’s Point, and inclading Tort Kent, Port Dounglass,
Valeour Islaund, and Willshoro® Point.  On the east side of the lake, below Durlington, this survey
includes the details on the eastern shore of Shelburn Bay. The mouth and part of the course of
An Sable River are represented on one of the plane-table sheets, and on all the contour of surface is
indicated in the usual way by curves. The general statistics are:

Milea of shore-linetraced ..o, . . ... o Lol R 43
Miles of roads....... e e e e me e e e e e e e e 69
R S L0 17 et} 01 I OO OG U o 19
Area of topography (squaremiles). . ... L e e e 34

Earlier 1n the season this party was engaged in a survey which will be mentioned in detail
under the head of Section VI. Assistant Ogden has resumed field-work there, and Suabassistant
Aundrew Braid, who aided him in work ou the shores of Lake Champlain, has commenced hydro-
sraphie service with a party in Tampa Bay, Jlorida.

Iydrography of Lake Champlain.— Assistant Charles Junken reached Alburg, Vi, ou the 12th
of July, and, favored by the season, prosecuted soundings in the northeast arm of Lake Champlain
antil the 24th of September, when the hydrography was completed as far as the United States
boundary-line. The part sounded includes McQuam Bay and Alburg Passage from the north end
of Butler’s Island, and also the lower end of Missisquoi Bay. DBelow Butler’s Island the waters of
the lake had been sounded in previous seasons as far to the sonthward as the Four Brothers, At
that limit the work was resmumed this season by Subassistant L. B. Wright, who extended the
hydrography to the vicinity of Crown Point, essentially completing the lake hydrography. The
narrow channel south of Crown Point will be developed in another season. )

During the temporary absence of Assistant Junken, for service in atother part of the section,
the operations of his party were conducted by the aid, Mr. F. W. Ring. Subassistant Wright
used the steamer Fathomer, and was aided by Messrs, E. H. Wyville and W. I3, French. The pre-
vious occupation of Mr. Wright will be mentioned under the Lhead of Section IX, in which quarter
he is now preparing to resume work for the coming winter and spring. A synopsis of statisties
returned by the two sounding-parties on Lake Champlain, shows :

Miles run dn SonDAIDE - oL i et e e 1,256
Anglesmeasured . ... ..l e R ... 10,466
Number of soundings. .. ... o e e 52,517

After completing the records pertaining to the hydrography of Lake Champlain, Mr. Junken
entered upon duty as dranghtsman, at the Office.

Magnetic Observations—The stations at Burlington and Rutland, in Vermont, and at Sandy
Hook and in Central Park, in New York, where magnetic observations had previously been made,
were re-occupied in October and November last, by Dr. T. C. Hilgard, acting under the immediate
direction of Assistant.J. 1. Hilgard. Magnetic declination, dip, and intensity, were determined at
each station by observations made on three or more days. Observations for azimuth by the sun
were also made. The results are given in Appendix No. 106.

Tidal observations.—The self-registering series at Governoi’s Island, in New York Harbor, has
been continued as usunl by Mr. R. T\ Bassett, an experienced observer. He also makes, a8 here-
tofore, occasional day observations, for comparison, with a box-gange at Hamilton Avenne ferry,
Brooklyn. The observations at New York, as stated in previous reports, are the bases for surveys
around and near the harbor, relating to docks, bridges, tunnels, dikes, and other structures, and it
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is, therefore, desirable that all prospective requirements for such important uses should be folly
met,

Another permanent station, at or near Sandy Hook, would be advantageous for perfecting the
tidal survey of the waters connected with New York Harbor, and the establishment ol n self'regis
tering gaunge for that purpose is under consideration.

Survey of Fire-Island Inlet and Great Souwth Day, Long Island, New York.—Tor developing
the marked changes which have been caused in this quarter by the action of the sea. Assistant
Charles Hosmer was detailed with & party, in June, to trace the shore-lines, and in general to
determine the alterations in contour and depth at Fire-Island Inlet and in Great South Bay. TField
operations were commenced early in July. The triangulation needfal for the shoreline survey
rests upon two stations of the survey made some years ago, and points determined by Mr, Hosnre)
and his aid, Mr. R. B. Palfrey, suftice for including about fifteen miles east and west of Great South
Bay. 1ts north shore and indentations were surveyed from Conklin Point to a station about cleven
miles eastward. The topography includes, also, seven miles of the western part of Iire Island,
Doth sides of Tire-Island Inlet, and the islands in its vicinity. The inlet was souuded, and the body
of the bay adjacent from Nicoll’s Point westward to Conklin Point.  This survey rests upon thirty-
seven points, which were determined by oceupying seventeen stations with the theodolite. The
plane-table and bydrographie statistics are:

Miles of shore-ling, including creeks. ... . ... ... .. Lo w
Miles Of FOAdS o oo v e e e e e 10
Area of topography (square miles) .. ... ... Lol e 154
Milesrunin sounding. ... ... L it e 234
Anglesmeasured. o .. e e veee.a 10465
Castsofthelead. ... ... . ... iaoiiiaiaan Cee e ee e e 38,322

Assistant Hosmer discharged lis pavty in this section at the end of October, and then resumed
duty in Seetion V, where he had been engaged in the preceding winter, as will be mentioned in
detail hereafter.

Station-marks—The periodic inspection of station-marks of ihie coast triangulation at impor-
tant localities, with a view to their preservation for future uses, has been continned by Assistant
John Farley.

In the course of the summer, the stations Bloomyield, in New Jersey; Terry and Monteuk, on
Long Island, and those on Shelter Island and Gardiner’s Island, were identified, and new marks, meas-
urements, and descriptions were made for their further security. The stations at Herton's Poind,
Mattituck, and Friar's Head, on the south shore of the sound, having been located on the summits
of sand-hills, in order to obtain the clevation needful for cbserving across the sound with the
theodolite, are lost, except for ordinary local surveys. The sand-dunes have moved on gradually
to the west and south, in the direction of the prevailing high winds, and the points whicli were
occupied by the theodolite now correspond in place with the foot of the hills or dunes, but no
marks are left to show the exact positions of the stations.

During the last thirty-five years, the sand-dunes on Long lIsland have moved at the rate of
between one and two feet per annum. Of the station at Friar's Head, Mr. Farley reports that
“the crest of the hill for the space of several acres has been blown away by winds to the depth of
30 or 40 feet, leaving an immense chasm, aud destroying, consequently, every trace of the oviginal
aspect of the place.” )

Triangulation near Barnegat Light-house, N. J.—The object of this work las been stated iu
previous reports. Being nearly in the meridian of Hudson River, which is traversed by a careful
triangulation as far north as Troy, and not far from the chain of primary triangles Which.pas.s(-s
through the valley of the Delaware, Barnegat has been brought into geodetic counection mﬁh ‘thc
latter, so as to furnish data for determining the exact length of a considerable arc of the mGI‘ldiflll.
Subassistant . W. Perkins took the field ecarly in July, and in the course of the season ocenpied
five stations. At these, by the measurement of horizontal angles, the detailed survey of t be CO?St
of New Jersey was finally connected with the wain triangulation, which of necessity in this sectiou
passes southward at some distance from the sea.
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Mr. J. I, P'ratt served cfficiently as aid in this party until the 1st of Septewber, but, being
then taken seriously ill, he was replaced by Mr. F. V. Ring.

The length of the triangle sides determined by the party varies {rom ten to twenty miles.
Light points were determiued by angular measurements, of which the aggregate in the records is
upward of two thousand. Suabassistant Perkins had been previously engaged in work of which
mention will be made under the head of Section VII. 1Ie is now on the way to resame duty on
the Gulf coast.

Topography between Darnegat Light-House and Manaharwken, N. J—Early in July, Assistant C.
M. Bache resumed field-service in this section, having been at the ontset of the year engaged m
duty which will be mentioned under the head of Section IV.

After tracing the coast-line to a point about eleven miles below Bar nogat Light, Assistant
Baehe mapped the interior shore-line, the opposite side of the bay and iuland, the details generally
as far as thie road which runs parallel with the coast between Barnegat and Manahawken. Thisg
service occupied the main party until the 25th of Oectober. A detached party meanwhile was
engaged on the shores of Mullica River with a plane-table in charge of Subassistant H, M. De
Wees. The sarvey of that stream was resumed at the mouth of Bass River, to which the former
plane-table work was carried by Assistant Dache, and was extended upward to Green Bank. Mr.
De Wees included also the vicinity of Port Republic, and all the ground adjacent to the navigable
part of Mullica River, which, within the limits of his surver, has a depth of about seven feet,

Subassistant I, W, Bache was attached to the party, and worked between Manahawken and
Barmegat. The statistics of this season in the section are:

Miles of shore-line surveyed........... e e e e ol e 210
MileS Of ToAUdS c i i e i i e e e e eemaeane et ieaveaeaaaas 102
Area of topography (square miles) ... .. v it et e e i 703

This party was employed during the preceding winter in duty which will be deseribed nnder
the head of Section IV. Assistant Bache is now preparing to take the field for service in Seetion
III.

Iydvography of Little Egy Harbor, N, J.—~The development of Little Egg Harbor by sound-
ings was resumed in the middle of July, by a party under the charge of Subassistant W. J
Vinal, with the schooner Bailey. At all favorable intervals of weather work was steadily prose
cuted uutil the 5th of November, at which date the detailed hydrography hiad been extended north
ward and eastward from Little Egg Harbor entrance to within a few miles of Barnegat. Turther
progress in that direction Leing impractieable, by reason of the severity of the weather, the work
was discontinued for the seasou, it being evident that the outstanding hydrography could be more
readily completed by passing the vessel through Barnegat Inlet in o fuoture season. The work done
by the party is continuous with that reported last year. A summary of the additional hydrography
is appended :

Milesrunin sounding . . ..ot iie e cie  ciienaonn e e 510
Angles Measured . ... . oo L e e i e e i aee e e 3,337
Castsof the lead .. ..o it it e it ettt e e i e ianes semmaaaaan 67,270

Mr. J. J. Evans served as aid in this party, and Mr. G. A. Morrison was detailed from the
Office for temporary duty while the soundings were in progress. Thirty-six signals were erected by
the party, and a large number of objects were determined in position, to insure accuracy in plotting
the soundings. -

The previous service of this party will be mentioned uuder the licad of Section V), to which
Subassistant Vinal is aboat to return for hydrographic duty, which will occupy his pfut} during
the present winter and ensuing spring.

IHydrography at New Castle, Del—DBy means of Jarge ice-breaking steamers, maintained by the
General Government, the harbor of New Castle has in former years afforded refuge to vessels
that would otherwise have been cut through in the waters of the Delaware by floating ice.  Of late
years, however, the shoaling of the harbor has made the use of the full complement of ice-breakers
impracticable. The depth of fiftcen feet between the wharves at Harmony street and Delaware
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street in the year 1828, was represented by only six feet in 1841, and the same place is now bare at
low water.

Late in May, when the town authorities had under consideration the extension of quays into
deeper water, the aid of the Coast Survey was requested, for determining sach Hmit and direction in
wharf-lines as might best preserve the depth required by shipping at New Castle.

Assistant Charles Junken, under my direction, in June, traced the shoredine of the Delaware
tiver, adjacent to the town, and made upwards of three thousand soundings., These were plotted
at once, and a copy of the resulting chart was furnished to the authorities.

In Angust, Assistant Henry Mitchell, accompanied by Mr. Junlken, visited New Castle and made
careful observation with reference to the proper limit in wharfage. The results, in the form of a
chart showing the desired wharf-line, and a report descriptive of the conditions heldin view in its
selection,” were transmitted, early in September, to John H. Roduey, esq., chairman of the town
cominissioners,

Through the courtesy of Colonel Kartz, of the United States Engineers, who had charge of
Government works in the Delaware, Messrs. Mitchell and Junken were furnished with manuseript
charts showing the eondition of New Custle Harbaor in the year 1805, in 1827, in 1837, and jn 1852
These, with the two Coast Survey charts of the harbor, gave a good physical history of the place
for a period of nearly seventy years.

The first piers, built in 1805, now lie within the occupied frontage of the town. The extension
in 1827, of Klbow pier and Junection pier outward from the wharf-front proving injurious, parts
of them were removed by the Government officers in 1835, sinee which time, although the water again
deepened, the original depth has not been regained. Piers subsequently built on the plan intro-
dnced by Major Delafield, in 1837, and intended to seeure protection without creating uny shoals,
will, when the system is complete, give a harbor of refuge, with ample depth for shipping, at New
Castle. In recent years, however, the decrease in depth of water was plainly due to the erection of
a coal-wharf GOO feet long, which projects far out into the stream. The structure, by throwing the
water-front and part of the harbor into the dead angle of waves and currents, moved the low-water
line, at an average, fifty feet further from the town, and at one place, as mueh as two hundred and
fifty feet, 'at the same time decreasing the depth at many points by five feet; and at sowe the eon-
sequent decrease in depth was found to be as much as eight fect. The effect of the coal-wharf was
to disturb the equilibrinm of the ebb and flood currents which traversed the marginal flats of this
part of the Delaware River, but the wharf servedalso tocatch all mud which the naturalinterchange
of currents set_in_motion.

Careful examination proved, however, that the wharf might have extended 400 feet from the
shore, without producing the injury which was eaused by making it 690 feet long; and that the re-
moval now of 290 feet from the outer end of the wharf would not, all of it, be of equal value in the
restoration of the former good depth of water. A quay-line was therefore recommended restricting
the extension of ordinary wharves, and suggesting the removal of 160 feet of the outer extremity of
the coal-wharf.

Shore-line survey of Schuylkill River, Pennsylvania.— After closing work for the season onthe shores
of Lake Champlain, and before proceeding to Section V1, where his party is now engaged, Assistaut
H. G. Ogden traced the shore-lines of the Schuylkill River from its mouth, at Leagne Island, and
upward as far as Fairmouut, at Philadelphia. Mr. R. B. Palfrey aided in this survey. The streteh
of river is represented on two sheets, which show an aggregate of nearly ninc miles of whart-line
in a total shore-line of about thirty-oue miles. In general the levee-lines were taken as the water-
limits, Mr. Ogden observing that the grass at high tide was in water, at some places, several feet
deep. .
This work was closed on the 27th of November. After sending the resaits to the Office, Assist-
ant Ogden proceeded to Section VI. Mr. Palfrey, at the same time, joined a field party in Scction
IV.

H. Ex. 133—+4
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SECTION III.

ATLANTIC COAST AND BAYS OF MARYLAND AND VIRGINIA, INCLUDING SEA-PORTS AND RIVERS.
(8xETCcH No. 6,)

Triangulation, Hampton Roads, and vicinity, Virginia.—The position of the light-house on Thimble
Bhoals, inside of Chesapeake entrance, and of others built on the Elizabeth River subsequent to
the original survey of the approaches to Norfolk, not having been determined, Assistant J. W,
Donn was directed to connect the light-houses on Thimble Shoal, Craney Island, Lambert Point,
and that at the naval hospital with the triangulation executed in previous years, This duty was
in progress at the date of my last annual report. The work consisted in measuring & number of
preliminary triangles starting from bases supplied by the old triangulation.

Stations 0CCUPIed « o ovvr i m i i i i e e e i 10
Angles measared .. ..., ... ... e e eaeiiean e aaaianae . 320

In the report of Assistant Donn it is mentioned that the points determined, in addition to the
light-houses, were in such positions as to be of service to the hydrographic party of Acting Master
Platt, U. S. N., who was then engaged in sounding the waters of Elizabeth River.

Shore-line survey of Elizabeth Biver, Virginia— A fter determining points in the vicinity with the
theodolite, Assistant Dobn made a shore-line survey of the Elizabeth River and its principal
branches. With a separate plane-table party, the aid, Mr. F. C. Donn, mapped the eastern branch
and Tanner’s Creek, while work was in progress by the main party on the southern and western
tributaries. Assistant Donn traced anew theentire water-front of the cities of Norfolk and Ports-
mouth, and as the shore-line survey advaneed, furnished points for the hydrography. The shore-
line survey was completed by the 20th of February, when the party took up work on the James
River. This winter a party will be detailed to fill in the topographical details for the chart of
Elizabeth River. Assistant Donn and his aid traced 138 miles of shore-line and mapped six
square miles of area.

Hydrography of BElizabeth River, Virginie.~For this work Acting Master Robert Platt, U. 8. N.,
Assistant Coast Survey, with his party in the steamer I3ibb, put up signals in September, 1872,
and determined positions sufticient for the adjustment of soundings made in the following mouth.
Subsequently other points and the entire shore-line were supplied by Assistant Donn, as already
stated. Of two bydrographic sheets projected by Acting Master Platt to join at the naval hos-
pital, one on a large scale represents Norfolk Harbor, including the navy-yard., The other sheet
takes in the channel between the naval hospital and Sewall’s Point- Additional sheets, filled in
the eourse of the spring and summer, represent the branches and tributaries of Elizabeth River,
The chart of soundings with accurate shore-line is now complete, leaving the topographical details
adjacent to the water-line to be mapped by a party which is now on the way for that service.

Mr. J. B. Ada mson served as aid in the hydrographic party.

As stated in my report of last year this service was assigned to Acting Master Platt because
the steamer Bibl was no longer available for duty in off-shore soundings. That officer has trans-
ferred his party to the steamer A, D. Bache, and will be engaged during the present winter in de-
veloping the hydrography of the Gulf coast in Section VI.

The statistics of work in the hydrography of Elizabeth River are:

Miles run in sounding ............. e eeecaceaeada e 638
Anglesmeasured. ... ... ...l ieiiiicire i iiacaaaaaa . 5,769
Number of Soundings . oo it imie e e et c i e i e e 51,101

Topography and hydrography of James River, Virginia.—In March, Assistant Donn resumed the
detailed survey of the James River, with a party in the schooner Scoreshy. Field-work was joined
at Warwick River, (Sketch No. 6,) to which peint the survey had been advanced in the previous
year. After completing the plane-table and hydrographic details about Warwick River, the work
has eontinued through Burwell’s Bay aud up to Jamestown Island. .All the tidal estuaries of the
main river are included in this survey, as well ag the usnal margin of topography aud careful
soundings. In two seasons, the last closing at the end of May, Assistant Donn has advanced the
final survey of the James River a distance of thirty-five miles above Newport News:
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The following statistics pertain to the operations of the present season :

Miles of shore-line surveyed. . ..o . it ittt ne it e 110
Milesof roads ...... ... . .. cioioi.iiiiia.... i e 119
Miles of streams, not tidal.... .. . ... ... G
Area of topography (squaremiles). .. ........ ... ... ... .. ... e G0
Miles ran in Sounding . .. oo i i e e i iana 474
Anglesmeasured. ... ..o i e s 3, 2560
Number of soundings ... .c..........oi.... Crretdeaiiarmastcataeriienaan 23, 143

Mr. Donn noticed that in conseguence of some changes, probably unusual in the eondition of
James River during winter, all the buoys from point of Shoal light-house to Swan 1’oint had been
forced out of their positions.

During the summer this party was engaged in Section I, and is now about to resume field-
work at Jamestown Island. Mr. F. C. Donn served as aid acceptably throughout the year.

Tidal observations.—At Fortress Monroe, the sclf-registering gauge, which had been removed
from its old position, on account of the destruction of the wharf, and placed in a new building of
the Quartermaster’s Department,in accordance with GeneralBarry’s orders, worked badly on account
of the frequent stoppages of its pendulum-clock by the jars of steamers in striking the wharf. It
was therefore deemed best to substitute a gauge of the new form, furnished with duplicate cylinder,
reading apparatus, &c., and having a clock with a balance instead of pendulom. This has been
working only a short time, but seems to promise well for preserving the series of observations at
this important station.

Atlantic Coast Pilot.—The work of compiling sailing-directions for the Atlantic coast, and their
verification, was continned duoring the season by Assistant J. 8, Bradford. In the schooner Pali-
nurus he proceeded, in November, 1872, to examine Chesapeake Bay and its tributary rivers. The
unusunal severity of the winter very mnch retarded the progress of the work, the vessel being at
one time held fast by ice in the harbor of Norfolk. Good progress was, however, made, and final
sailing-directions have been prepared for the bay itself, and for entering the Tlizabeth, Nansemond,
James, York, Piankatanlk, Rappabannock, I"otomac, West, South, Severn, and Magothy Rivers, on
the west side of the bay. On the east side of the bay, the examinations include Tangier and T"oco-
moke Sounds, and the Anncmessex, Manokin, Wicomico, Nanticoke, Little Choptank, Sassafras,
and Elk Rivers. Sailing-directions for all the channels of the Patapsco up to Baltimore were also
prepared.

In addition to this work, Mr. Bradford made complete surveys of Cherry-stonc Inlet, and Old
Plantation Creek, connecting the survey of these streams with that of the adjacent shores of the
bay, and developing important changes in the channels, eaused by the washing away of the Chesa-
peake shores in that vieinity, Work was closed for the season about the middle of Junc. On the
3d of July the Palinurus left Baltimore for service on the coast of Maine, mention of which has
been made under the head of Section L.

- Magnetic observations.—The series of observations made yearly, since 1866, for determining the
magnetic declination, dip, and horizoutal intensity at the station on Capitol Hill, was repeated in
June of the present year by Assistant Charles A. Schotf, chief of the computing division in the
Coast Survey Office. Some years having elapsed since local observations were discussed, Mr. Schott
renewed investigation with a view of developing the secular changes by including data not attain-
able until now, and even now not as far advanced in the series as could be desired. The results
show that the magnetic declination in the District of Columbia will probably continue to inerease
for some years. Local disturbances there are known to be considerable.

Reconnaissance for triangulation in Maryland, West Virginia, and Pennsylvania.—In pursnance
of instructions, Assistant A.T. Mosman, after completing the astronomical work assigned to him‘ in
Section IV, proceeded to Winchester, Va., and resumed reconnaissance for the geodetic connection
where it was suspended in November, 1872. He'was employed on this duty during June a‘nd Ju‘ly,
and from September 3 to November 8. The month of August was passed in Section VII in assist-
ing in the remeasurement of the Atlanta Base, under the charge of Assistant C. O. Boutelle.

The reconnaissaunce extended over the country lying between Cumberland, Oakland, and
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Cheat River onthe south, and Bedford and Hillsborough, Pa., to the north. Toward the close of the
season a partial reconnaissance was made to the ridges, and facilities for carrying on the work from
Hillsborough to the Ohio River. The scheme so far laid out extends from Harper’s Ferry to the vicinity
of Waynesboroungh, Pa., and consists mainly of quadrilaterals, the lines varying in length from fifteen
to sixty-five miles. It was intended that the scheme should follow the thirty-ninth parallel, but,
although the mountain-ranges on that line are somewhat the highest, the examination of the pre-
vious season showed that the restriction was impracticable. In consequence the scheme was laid ont
between the thirty-ninth and fortieth parallels, and has been continued to the westward within those.
limits. Assistant Mosman spentJune and July in a thorough examination of the mountains between '
Cumberland, Md.,and Bedford, Pa., on the east, and of those between Morgantown, in West Virginia,
and Mount Pleasant, Pa., on the west. This region is unfavorable for long lines of sight, the moun-
tain-chains being only four or five miles apart, all, moreover, running nearly parallel in a northeast
and southwest direction, with no prominent peaks, and all are heavily wooded on their summits,

On the return of Assistant Mosman from Georgia, the country, as far south as Oakland, was
examined in the hope of finding longer lines and better-shaped triangles by bending the chain more
to the southward. The tract around Oakland, and westward to the Cheat River, was found utterly
impracticable for the triangulatioun, for although very high, Oakland being 2,700 feet above the
sea, it is a glade country filled with mountains of moderate elevation, and all beavily wooded. No
prominent peaks there afford a view, in any direetion, of more than ten or fiffeen miles. -

A reconuaissance was also made of the Laurel Mountains, north of the Cheat River, the most
westerly range of the Alleghanies, but with no success, except so far as to make available the gap
where the Youghiogeny breaks through the range, for counecting Ragged Mouutain with the bLills
in the valley of the Monongahela.

Between the western line of the scheme reported and the Ohio River the country is one vast
plateau, in which the streams have enb deep channels, so that the range of hills are nearly of the
same height, and consequently are very unfavorable for long lines, in triangulation,

Asgsistant Mosman found the work very laborious. The only means of transportation was by
wagon and horseback over a region which had few roads and most of them rough, and in whick
many of the summits were heavily wooded, so that, to avoid the expense of cutting lines of sight,
the view and the approximate angles could only be obtained by climbing trees. His previous oc-
cupation will be stated' under the bead of Sectiou IV.

SECTION LV.

ATLANTIC COAST AXD SOUNDS OF NORTH CARSLIN)A, INCLUDING SEAPORTS AND RIVERS. (Skeren
. No. 7.

Latitude and magnetic elements—At the end of March, Assistant A. T. Mosman commenced a
series of observations for latitude, at a station near the north end of Knott’s Island, Va. Owing
to the prevalence of cloudy weather, the series desired was not completed until the 21st of April,
when the party returned to Norfolk and was transferred to the mountain region for reconnaissance,
as stated under the head of Section ITI.

The magnetic elements were determined at Knott’s Island while observations for latitude
were in progress. The records and field computations pertaining to this work were received at the

-office early in May. Ten nights were employed for the determination of latitude, and the usunal
number in ascertaining the magnetic declination, dip, and iutensity. Similar observations were
recorded by Mr. Mosman at another station in this section, as will be stated presently, and also at
a station in Section V.

Triangulation, Currituck Sound, Virginia and North Carolina.—In view of thie importance of the
connection between the primary triangulation of the Chesapeake Bay and the Bodies’ 1sland Base,
constituting a part of the arc of the meridian from Principio to Ocracoke light-house, it was deemed
advisable to continue the scheme of verification commenced by Assistant Richard . Cutts in 1869
and described in my report for that year. Acecordingly, instructions were issued to Assistant R.
E. Halter to take up the work where it was left off and to obtain another comparison of distance
and direction farther to the southward.
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Assistant Halter reached Norfolk and organized his party early in January, but owin 2 toice
and bad weather did not get into camp and fairly ready for work until the latter part of the month.
Starting from the triangle side, Coffee Point-Three Sisters, shown on Sketeh No. 9, the triangula-
tion was extended down the sound, by a series of quadrilaterals, to Thoronghfare Station. where
second junction was ctfected with the old worls, The results of the comparisons were entirely satis-
factory.

The progress of the work was greatly interfered with, thronghout February, by the unusually
cold and stormy character of the weather. The operation was completed and the party broken up
by the middle of July. The following are the statistics of the work :

Signals evected .. ... . L e 14
Stationg oceupled...... ... .. ..o ... e m e e 11
Angular Measurements ... ... oot it it i e ceee raa e e 3,978

Assistant Halter was aided in the field by Mr. C. L. Gardner, who ereeted nearly all the signals
and duplicated the records.
During the winter and ensuning spring, this party will be engaged on the shores of Pamplico

Sound. :

Hatteras Shoals.—On a shoal spot, the existence of which was generally unknown until it was
developed by Acting Master Robert Platt, Assistant Coast Survey, in his thorough survey of the
dangers to navigation in passing Cape Hatteras, the steamship General Sedgwick struck, in March
last, while on a voyage to New Orleans. The official notice of the accident was accompanied with
notes of the estimated position of the vessel, consistent with the supposition that the lump in
question had not been traversed by either of the many soundinglines run by the party of Acting
Master Platt. Tn consequ n the steamer Endeavor was temporarily assigned to his command,
and, with that vessel, in May, he subjected his previous soundings to the severest test in the reported
vicinity of the shoal. An observer with a theodolite was sent to Cape Hatferas light-house, and
flags were placed at the outer slough buoys, both of which, having somewhat shifted, were carefully
determined in position. The Endeavor, then moving into the supposed position of the shoal hamp
on which the General Sedgwick had struek, found eleven and twelve fathoms. At the same time an
ohserver, stationed by Acting Master Platt at the mast-head, hadin view that small shoal and other
spots of broken ground known by developments in the previous survey. The result of this exami-
nation is gratifying, as it fully confirms the confidence felt in accepting as final the chart completed
last yvear by Acting Master Platt to show the dangers in the vieinity of the Hatteras Shoals.

Latitude—Observations for determining latitude were repeated by Assistant Mosman at two
stations on Portsmouth Island, N. C., between the middle of Febraary and the middle of JMarch,
The stations are distant from each other rather more than half a mile, and both are connected with
the base line of the triangulation of Pawmplico Sound. Eight nights were employed by the party
at one station and six nights at the other, with the zenith telescope No. 2. The micrometer value
was carefully determined in the usual way.

Mr. Mosman had been previously engaged in astronomical duty, as will be stated under the
head of Section V.

’ Triangulation of Pamplico Sound, North Carelina.—The triangulation of Pamplico Sound has been
continued without intermission since the date of my last annual report. In pursuance of instruc-
tions, Assistant G. A. Fairfield organized his party early in December, 1872, and remained in the field
during the summer and fall months. Iie is still at work, and will prosecute the triangualation
during the coming winter and spring. This course was deemed advisable in order to avoid loss by
using, as soon as possible after their construction, the high tripods and signals crected for observing
across the sound. With a single exception, the party has so far escaped sickness.

The progress of thé work was eonsiderably delayed Ly the difficulty in obtaining lamber, and
the coal required for the steamer Hitehcock, which is in’ service for the transportation and
accomodation of the party, and by the Jong distances which it was necessary to run for coal and
provisions.

Four sets of primary tripods and scaffolds were erected, one at cach of the stations of Hog
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Island, Egg Shoal, Gulf Island, and Long Shoal Point, ranging in beight from 51 to 59 feet. On
each of these tripods high poles were set up and secured, to be observed upon as signals. The tin
cone on the top of the pole at Long Shoal Point was 111 feet above the ground. At Hog Island
the pole was a hollow tin tube, secured by three sets of wire guys. This stood until June 17, when
a very violent squall crushed the tube and the pole fell. Iron pipe was thereafter substituted for
the tin tubes, and so far with entire success. The structures at the stations are believed to be now
so firmly erected as to be able to withstand the most violent gales to which the sound is subject.
It will be readily understeod that on the character and permanency of the high tripods, scaffolds
and signals much depends in the triangulation of so wide an expanse of water as Pamplico Sound,
the shores of which are rarely more than two or three feet above high-water mark, Several of the
triangle sides exceed twenty miles in length.

The observations at the primary stations, Swan Quarter, Royal Shoal, and Ocracoke Light- house,
have been completed, and those required at Egg Shoal nearly so.

The secondary triangulation as far eastward as Bluff Point has Dbeen ﬁmbhed In the execu-
tion of this work tripods and scaffolds were erected to enable the observer to overlook the high
grass of the marshes over which the lines passed.

Assistant Fairfield mentions with commendation the services rendered by his two aids, Messrs.
B. A. Colonna and W. B. Fairfield. The former erected all the tripods, and during the temporary
absence of Mr. Fairfield in June, occupied Bluff Point and made part of the observations needed
at Swan Quarter and Royal Shoal Stations. 'The statistics for the year are as {ollows:

Signalserected .... ....ov it e . 19
Stations occupied .. .. .. i e 10
Angles measured. ... .........c. ... feearceacecaiesiatace s Canean 3
Points determined ..... @ et ieee it easeeeseceseear et raresaana, 16
Single obgervations. .. ... coirieniii it i e e tereeetreaaaane 3,470

Topography of the Pungo River, North Carolina.—On the 12th of December, 1872, Assistant F. W
Dorr again took charge of the Hetzel, a worn-out steamer, whiclh, as a halk, has been some time used
for quarters in the field operations of this section. His plane-table party was organized at Washing-
ton, N. C., and started for Pungo River, in the old vessel, on the 6th of January, the excessive cold
of the preceding month having frozen the Pamplico from shore to shore. Head wiuds and storms
kept the Hetzel a week on her short passage, but by the middle of Jannary the survey was resumed
in the upper part of Pungo River. Assistant Dorr had previously mapped the shores of the
viver as high up as the mouth of Pungo Creek and Duran’s Point. From those points, in going
northward, he traced the shore-lines of the large, branching tributaries known as PPungo Creek
and Pantego Creek, and many smaller streams. The numerous roads which traverse the vieinity,
and all natural features near the shores of tbhe Pungo, were included in the survey. A summary
of statistics on the plane-table sheet shows:

Miles of shore-line surveyed ... ..o o i i 138
Miles Of SEreams ... cver iime it i e e i e e a i e 209
Miles of roads ......oo.oiioianas e e et eaeataeeaaeeie e 202
Area, including river (square miles).............. . Ceeeeiaa 110

Assistant Dorr was efficiently aided in this work by Mr. W. E. MceClintock. Under the head of
Seetion I, mention has been made of the subsequent operations of the party.

The survey of the Pungo River was completed at the end of April. Early in May the revenue-
cutter Stevens, Capt. C. A. Abbey, to whom the survey is indebted for many acts of courtesy and
assistance, took the Hetzel in tow, and, as desired, left the bulk at Edenton, where it will be avail-
able for the usec of a party in the survey of Chowan River during the present winter. Before leav.
ing the section in May, Mr. Dorr made a reconnaissance of the lower part of that river in order to
facilitate the prospective operations. .

Hydrography of Pamplico Sound, North Carelina.—With the steamer Arago, the party of Assistant
F.F. Nes started on the Tth of December, 1872, to resume the hydrography of Pamplico Sound, bat,
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in passing from Baltimore southward, by the line of inland navigation, the vessel was frozen up in
Currituck Sound. Continued severity of weather in January opposed the expected progress, but sig-
nals were set np and determined in position, and soundings wereresumed by the middle of that month,
The work done is contained on three hydrographic sheets, one of which develops the waters of
Croatan Scund as far up as Croatan Light. Another shows the hydrography of the lower part of
Roanoke Sound. Oun the third sheet the hydrography of Pamplico Sound was continued from Long
Shoal Light, northward, to a junction with soundings made and plotted on the two preceding sheets

In reference to Croatan Sound, Assistant Nes reports: ¢ 1 found that off Pork Point there was
a holk near the channel, in nine feet water, with less than three feet on the hulk ; and that others,
seven in ally filled with stoue and sunk during the war, remain as they were then p]acedf On these
the depth of water is now from two and a half to seven feet. The positions of all were accurately
determined, and soundings on and around them were carefully made and recorded.”

Finding noticeable changes in the vicinity of the Roanoke Marshes, Mr. Nes erected signals and
carefelly traced the shore-lines. Jackson Island, formerly known, has been entirely wasbhed away,

Sabassistant C. P. Dillaway was attached to this party, and Mr. . B. Pleasant served as aid,

All the buoys, twelve in nmmber, within the working limits, were determined in position and
marked on the chart. The tides were recorded at three sta tions between the middle of December
and the middle of May. Other statistics of the work include:

Miles run in sounding ..ol e e e 822
Anglesmeasured. ..o e 5, 304
Number of Soundings . .. oo o e e 46, 733

Assistant Nes was employed in Section 11, during the snmmer, bat is again engaged in pros
ecuting the hydrography of Pamplico Sound.

Topography of Core Sound, North Curolina.—For the detailed survey of the shores of Core Sound,
Assistant C. T\ Iardella took the field on the 13th of January. After identifying two points which had
been determined in the triangulation of the lower part of Pamplico Sound, Mr. Tardella commenced
operations at Cedar Islaud, (Sketeh No. 7,) and extended the triangulation southward and west.
ward throngh Core Sound, as far as Bell’s Point, on the lower side o Jarrett’s Bay. In this pre-
liminary work, eleven stations were oceupied with the theodolite. At intervals, as changes of
weather permitted, during a very inclement season, the plane-table survey was prosecuted within
the limits of the triangunlation. This work includes both shores of Core Sound, and on the inner
side defines the entranees to Thoroughtare Bay, Nelson’s Bay, Brett’s Bay, and Jarrett's Bay. The
plane-table sheet joins with one which was also filled this season by Assistant C. M. Bache, and to
which further reference will be made presently. Assistant Iardella was aided by Mr. W. O, Hodg-
kins. His party used the schooner Dana.

At Cedar Inlet, about two miles from the anchorage of the Dana, the 1talian barque Lorenzo
Valerio went asShore iu a heavy northeast storm, on the 30th of April. Mr. Iardella immediately
started for the place and found that the captain and crew were in imminent peril. The sailing-
master of the Dana, Mr. John F. Abbott, at the risk of his own life, boarded the Italian vessel from
shore in a small boat, though it was several times upset in passing through the breakers, and, after
laboring several hours, brought ashore a raft with water, provisions, and sails for the shelter of the
captain and erew, who were -safely landed toward evening. Next day, Ly direction of Assistant
Iardella, the sailing-master took the hoat of the Dana and landed the eaptain and his mate at
Beaufort, where arrangements were made for floating the vessel. The statistics of work done by
this party on the shores of Core Sound are :

Miles of shore-line surveyed.......... Ceevenean s et et veere. 60
Miles of streams .... ...... e e e e et aeae s imeame aen m e et aaan 20
Milesof roads ..cvvevevvr ameenonnaaon e o mee e 41
Area (square miles) .. ... ..ooeiiiiall e e iaaa s 43

The working-season at the north was passed by Mr. Iardella in service which has been noticed
under the head of Section I. Duaring the winter he will be engaged in filling in tbe topography of
the shores of Pamplico Sound, in Section 1V.
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From the southern limits reached by Mr. lardella, the survey of Core Sound was extended
toward Beaufort, by Assistant C. M. Bache, the topography being carefully joined with the work of
this season as well as with the previous sarvey of Beaufort Harbor. Sabassistants H. M. De Wees
and H. W. Bache were attached to this party, and assisted also in its operations, later in the year,
in Section 1I, The plane-table survey of Core Sound;was closed on the lst’of June. The follow-
ing is a synopsis of statistics from the report of Assistant Bache:

Miles of shore-line surveyed .. .. ... .. ... .. iiiean ., 1274
Miles of TOAUS . v ant e e e i e et et et eeae e e e 117
Area (square miles) . ... ... i 59

The party of Assistant Bache is now engaged in a detailed plane-table survey in Section III,
SECTION V,

ATLANTIC COART AND SEA-WATER CHANNELS OF SOUTH CAROLINA AND GEORGIA, INCLUDING
SOUNDS, HARBORS, AND RIVERSR. (Bxercu No, &)

Hydrography of Cape Fear River, North Cavolina.—Iu continuation of his previous work at the
Cupe Fear entrances, Subassistant W. I. Vinal was directed, in Novemljer, 1872, to organize a party
for service in the schooner Bailey, and to develop the channels of Cape Fear River as far ap
as Wilmington. Signals were put up in the latter part of the following mounth, but the unusual
severity of the weather during last winter much retarded the progress of operations. The work
done at favorable intervals, closing at the end of May, was returned to the Office on five sheets,
which represent, besides the depths of water in the course of the river, the numerous artificial
obstructions, such as ballast-rocks, rows of heavy piling bare only at low water, railroad iron,
and other impediments intended to obstract the ordinary channel during the war. Advantage
was taken by Mr. Vinal of the presence of these obstacles. Signals were set on them for the
measnrement of angles needful in plotting the soundings.

Toward the close of the working season in the section a resurvey was made of the Seward
chanunel, showing that its direction had changed considerably since April, 1872, At the request
of the officers of' the Bungineer Corps United States Army, engaged in constructions for maintaining
the channels near Cape Fear, Subassistant Vinal marked the Seward chavnel by four buoys, to
facilitate the investigation of future changes in that passage.

Captain James Carson, of the revenue-cutter Seward, kindly afforded aid to further the opera-
tions of the surveying party in the schooner Bailey. Four tidal stations were occupied while the
hydrography was in progress. Tire general statistics of work done this season in the Cape Fear

River are:

Miles run in Sounding . .. . ..ol iii i iereaaa R 362
Angles measored.... ... oiaaiiai L, R LTy 3, 829
Number of soundings......... et it me et e ecaeaiaeae e, 58,470

Under Section II, mention has been made of work prosecuted by Subassistant Vinal during
the suminer, in which, as also in the survey of Cape Fear River, he was aided by Mr, J. J. Evans.
The party is now engaged in soundings near the bar of Beaufort Harbor, North Carolina.

Coast measurement, triangulation, and topegraphy below Little Kiver, South Carolina.—The meas-
urement and survey of the interval on the coast of South Carolina, between Winyah Bay and
Little River, have been completed by Subassistant O. H. Tittmann. This season the work
was resumed at Little River in January, and was carried southward and westward to meet the
gurvey of 1872, which started from Winyah Bay and followed the coast in a northeasterly direction.
The junction was effected toward the close of April. '

A base was measured on the west side of Little River, and from this the triangulation was
extended across the inlet, and so far to the eastward as was necessary to adjust the survey of Mr,
Tittmann to that executed in 1860 ; and, also, to the westward as far as practicable. For the
purpose of verifying the direction of the lines, an astronomical azimuth was observed at Battery
station, and that point was conneeted with the triangulation.

At the terminal point of the last triangle to the westward the direct measurement of the coast
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was commenced, and was carried along the beach by means of a suceession of lines and transfers
of azimuth to the station where the operation was suspended in the previous year.
The measnrement was made with a Stackpole tape, 15 meters in length, having at the forward

end a handle attached to a steel spring, by means of which a uniform strain was applied to the

tape. It was adjusted on tripods, and its temperatare, inclination, and alignment were secured
by a thermomecter, a Locke hand-level, and a Casella magnetic theodolite. With important
improvements, the apparatus was similar to that deseribed in the annuunal report of 1869. A speed
of half a mile per hour was readily maintained wkhile the measurement was in progress, The
details of this work are :

Stations oceupied ... .. .. 24
Angles measured . .. ... o.u e e 4
Miles of beach measurement . ... ... ... ... . i 15

At the same time that the operations just referred to were going on, a tepographical survey
of the coast was made, inclading Little River and the different inlets, and of the country and
roads immediately back from the line of coast. During the progress of the survey, the position
of certain marks and ruins, said to be on the boundary line between North and South Carolina,
were fixed and designated on the plane-table sheet. The statistics of topography are:

Miles of shore-line traced, including rivers and creeks . .. .. et 155
Milesof roads. .. oo oo i e e Ceeereaeee e 48
Area surveyed (square miles) ... ...l eeea 45

Messrs. D. B. Wainwright and E. H. Wyvill served as aids, and the former made a considerable
part of the topographical survey.

After closing this work, Subassistant Tittmann was detailed for service on the western coast,
operations on which will be deseribed under the head of Section X.

Topography and hydrography of North Santec and South Santee River, South Carolina.—With his
party, in the schooner Caswell, Assistant W. II. Dennis commenced the survey of North Santee
River, in the latter part of December, 1872. The bar has only 6} fect on it at high water, and
could be crossed by the vessel only under the most favorable eircumstances.

After joining work with a sheet filled in the previous season, Mr. Dennis surveyed the conrse
of the river to a distance of eleven miles, and mapped the topographical details between the main
branches and north and south of the shore-lines, including also the lower part of South Island.
The main road from Charleston to Georgetown, S. C., was taken as the western boundary of the
survey. Subsequently, the South Santee and its branches were included within the limits of work.
All the water-courses adjacent to the completed topography were carefully sounded. It is noticed
in the field-report that some of the numerous rice-fields, which were of necessity traversed by the
plane-table party, having been uncultivated for a few years, are now covered by a growth of vines
and canes, 80 as to be almost impassable. The soundings made, in the aggregate npward of thirty-
two thousand, were checked by nearly a thousand measured angles. Mr, Bryant Godwin joined
the party early in February, and aided in the plane-table work and hydrography until the close of
work, on the 11th of May, when the vessel was sent to Baltimore. The topographical statistics
are:

Miles of shore-line traced. . .c...cooveeeranann. . 171
Milesof roads. .. .cvccanaevneniennn e rmscncinr o ac e aenaaa ereeaaaan 115
Area of topography (square miles)................. o me st .--. 106

Field-work and hydrography will be continued doring the winter in this section, by Assistant
Dennis. The operations of his party during the summer have been mentioned under the Lead of
Section I. g ‘

Topography of Sea Islands, South Carolina.—The detailed plane-table survey of the sea ngands
adjacent to the mouth of Coosaw River, at the head of Saint Helena Sound, was resumed by Assistant
Charles Hosmer, at the end of November, 1872, with a party in the schooner G. M. Bache. Un-
der favoring conditions of weather, the service assigned to the party in this section was comp!etgd
by the middle of April. The operations included also the sounding of the water-passages within
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the topographical limits. Two plane-table sheets, returned to the Office by Assistant Hosmer from
the field, show the hiydrographic development of Ashepoo River and its branches, the lower part of
the Combahee, seven miles of the course of the Coosaw, and parts of all the smaller streams that
enter at the head of Saint Helena Sound. Assistant Hosmer was aided by Mr. R, B. Palfrey. The
statistics of work are:

Miles of Shore-1Ine Of FIVeIS. . vr it ae it teietie e eeseeceeeaeaetanncsnanaesnnn 119
Miles of creeks and marsh outlines. .. . co oo it e e e iva e 250
MALES Of LOATS .« - v v e e eee e e e et mc e e ee v e aar e i et —ae . 75
Area (square miles). . ... el e ie e e 88

Upwards of twelve thousand soundings were made and recorded for developing the channels
through the various water-courses that came within the limits of field-work.

Assistant Hosmer is now prosecuting a detailed survey near Savannab, Ga. Dauring the sum-
mer he was engaged in service, of which mention was made under the head of Section II.

Latitude.—Assistant A.'T. Mosman reached this section at the end of December, 1872, and
without delay resumed observations, in continuation of the series recorded last year, for the deter-
mination of latitnde at Batler’s Station, on Saint Simon’s Island, Georgia. Two instruments were
employed, zenith telescope No. 2, and the meridian telescope No. 7, and with these an aggregate of
ninety results were found on thirteen nights. Time observations were recorded during nine nights,
and the usual sets were registered for finding the micrometer value. Mr. Moswman completed obser-
vations at this station on the 27th of January. His subsequent occupation has been already men-
tioned. In August he assisted in the measurement of the primary base-line near Atlanta, Ga,,
mention of which will he found under Section VII1.

SECTION VI

ATLANTIC AND ({ULF COAST OF TIHE FLORIDA PENINSULA, INCLUDING REEFS AND KEYS, AND TIE
SEA-PORTS AND RIVERS. (Skeren No. 9.

Triangulation, Atlantic Coast of Florida.—The triangulation along the Atlantic coast of Florida
was continued during the past season under the direction of Assistant A. M. Harrison, and was
extended from the headwaters of the Matanzas River southward, to include Halifax River, for a
distance of sixteen miles. That points required for the topographical survey might be determined
before the arrival of the plane-table party, Subassistant J. N, McClintock was sent early in Novem-
ber, with directions to take up the friangulation where it was left off at the end of the previous
season, and continue it to the southward. Mr. McClintock began field-work December 1st, and
after a personal interview with Mr. Harrison, who reached Saint Augustine on the 5th of Janunary,
the triangulation was continued southward until the 26th of March. During the latter half of the
season Mr. McClintock assisted Mr. Harrison in the detailed work, which was prosecuted with the
sloop Steadfast, the vessel built for the accommodation of the party operating in this section.

The progress of the work during December and January was somewhat delayed by the difficulty
of obtaining transportation for camp-fixtures and lumber, and especially by the necessity of open-
ing most of the lines of the triangulation observed to the northward of Halifax River. The densely-
wooded section known as the “ Barrier” is now passed, and greater progress will be made hereafter
in advancing the survey toward Cape Canaveral. The statistics of the work are as follows :

Stations occupied ..... e e et teicaeieniaaea Crerieaaians 18
Signals observed upon......... . et aacae e Geveamamaaen Ve 24
Observations with theodolite............... T e e emar e 3,930

Subassistant MecClintock was subsequently engaged in Sections I and IT, and is now under
instructions for duty in Section IX.

Coast topography between Matanzas Inlet and Halifax River, Florida.—In the middle of the
Barrier, which has been mentioned in precedingreports, Assistant Harrison resumed the detailed
survey of the Atlantic coast of Florida this season, and going southward extended the work
sixteen miles. The resulting sheet shows the upper part of Halifax River and its tributaries, and
all the water-courses, as well as the road, which runs evenly within three miles of the Atlantic
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coast in that vieinity. The stretch thus developed is known as Graham's Swamp, and is traversed
by Bulow’s Creek and Smith’s Creek, both of which are northern tributaries of Halifax River,
Part of Tomoka Creek, another tributary, coming from the southward and emptyin o into the river
near its head, is also included in the survey of this year.

Mr. Bion Bradbury served efficiently as aid in the plane-table party, and, under the personal
supervision of Assistant Harrison, mapped most of the ground ineluded in the operations of this
season. The statistics of topography are:

Miles of shore.line surveyed - . ... . -cc. i e 814
Miles of marsh, creeks, and ponds ...... ... ... ... L L. 175
Miles of roads . ..ot oo i i et 29
Area (square MIleS) «. o il e i i BN 34

Under the head of Section I1I, mention has been made of the occupation of the party of Assist.
ant Harrison during the summer. Points have been determined along the Halifax River for
extending the survey in this section to include Mosquito Inlet, and Mr. Harrison is now preparing
to resumne topographical service in that quarter. Defore leaving the section in May last, he estab-
lished two tidal stations, and erected signals along the shores of Halifax River, the hydrography of
whieh will be taken up early in the course of the coming winter.

Hydrography, Flovida Reef.—The bydrographic party of Commander J. A. Howell, United
States Navy, left New York in the steamer Bache on the 1st of December, 1872, and, after a stormy
passage, reached Tortugas on the 2d of January, baving touched, in the interval, at Norfolk and
at Key West. The following month was employed in erecting and determining the position of
signals on Bird Key, Garden Key, and Long Key, and in the measarement of a base-line for hydro-
graphic purposes on Loggerhead Key. As weather pernitted, the adjacent hydrography advanced,
and was plotted by Lieutenant Jaeques, United States Navy, to whose personal care in regard to
details this mention is due.

From the 20th of April until the 12th of Muay, soundings were extended in the vicinity of the
Tortugas. The vessel sailed at the last-mentioned date for New York, and wus subsequently in
hydrographic service, as stated under Section L.

For soundings along the reef, abont 1,500 angles were measured, and 11,169 casts of the lead
were recorded.

On the passage northward from this section, Commander Howell noticed a very strong current
in the Gulf Stream. When farther means are provided, special observations will be made by the
same officer in regard to that important feature of the Atlantic coast approaches.

Triangulation, topography, and hydrography, eestern coast of Florida.—The work of continning
the survey, in all its branches, from Clear Water Harbor to Tampa Bay, was placed under the
charge of Assistant Herbert i, Ogden, and, in view of the different classes of work to be executed,
Messrs. Andrew Braid and S. N. Ogden were assigned to him as aids, and the schooners Speediwell
and Agassiz for the use and accommodation of the party.

The Speedwell, from Baltimore, reached Cedar Keys on the 2d of January; and the Agassiz,
from Mobile, after stopping at Appalachicola for the base-apparatus, arrived at Tampa Bay on
the 29th of December. The Agassiz, soon after leaving Appalachicola, encountered a succession of
severe gales, during which the vessel sprung a leak. At one time the water was over her cabin-
floor, and, being an old vessel, she was found, on bher arrival, to be in an unfit condition to leave
the bay. .

The work of the season was commenced by the measurement of a base on the north end of
Sand Key, Clear Water Harbor, by the determination of an astronomical azimuth and latituade at
a station of the first quadrilateral from the base, situated on the east side of the harbor, and by
the connection of the base with the triangulation of 1861. The base, consisting of two lines
slightly inclined, was two miles in length, and was measured with the secondary apparatus. The
astronomical observations were made by Mr. Edwin Smith, aid, who had joined Assistant Ogden
at Cedar Keys. Mr. Smith redetermined the direction and length of the sides of the most son}thA
ern triangle of 1861, and strengthened the connection by angular measurements on Umbrella Pine,
the position of which is shown on Sketch No. 10.
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‘When the work required to the northward of the base was complete, the triangulation was
cxtended to the southward, down Clear Water Harbor; through Indian Pass, where the triangles
were necessarily small ; thence down Boca Ceiga Bay, in which the scheme was gradually enlarged ;
and, finally, across the entrance of Tampa Bay to Anna Maria Key, in Sarasota Bay, terminating
at a site selected for a base of verification. The crossing of the bay was effected by two quadri-
laterals, in which the longest side was fourteen miles in length, and with eastern points well up the
bay. For the verification of the work seven lines, varying in length from two and a half to nine
miles, were carried through the scheme, mdependent of the general triangulation.

The season, which was made a most successful one, notwithstanding the delay eaused by the
non-arrival of the Speedwell as early as expected, closed on the 16th of May. The triangulation,
of which the following are statistics, covers the line of coast Iying between Tampa Entrance and
Saint Joseph’s Bay, (south:)

Stations oceupied .. . ... L. e e e a6
Signals observed BPOR. .. ..o it iimi i i e i eeeaa e 82
Main angles measured .... ... e et aereee e iaa e e 297
Subsidiary angles measured. .. ... .. ..ottt ittt .. 101
Number of observations .. _........... e ettt i r e eenaeaaan 8,274

The topographical survey was kept up with the triangulation, and embraces the coast from
Clear Water Harbor to Tampa Bay and the islands lying off the entrance of the latter., The main-
lapd, on Clear Water Harbor, is high, reaching 20 feet, a little back in the woods, but gradually
recedes, merging into marsh, and, abreast of Indian Pass, it entirely disappears. The shores of
Boca Ceiga Bay are low and generally dry, with little marsh. 1n this quarter the coast is covered
with a growth of pines, interspersed here and there with a few round-leaf and live-oak trees,
The islands are all of the same general character, low and sandy, and free from dunes. Their inte-
rior sides are bordered with mangrove, and many of the smaller islands are submerged at high
tides. Good fresh water was very scarce, and neither the water taken by the party from the wells
nor from the few streams which were found, wonld keep its quality longer than a few days. The
statistics of the topography are:

Miles of shore-line traced . ..... . .o i e e e e e 291
Miles of marsh-line traced .... .. c.ociuiieneemnevecanecinnnsonn- e 13
Miles of creeks and ponds........... heemraeeecann Crcees emmeeieaaiaanans . 293
Miles of T0AQ v e vrseennennecnueanenane embrasnatei s aceacams e naaaras g

In consequence of the condition of the schooner Agassiz, no attempt was made to bring the
vessel up to the main party at Sand Key. Mr. Andrew Braid, who had charge of the schooner,
was, therefore, directed to measure a preliminary base in the vicinity of where ho then was; to erect
signals and make a plane-table triangulation, and upon that sheet to develop the topography and
hydrography. The signals were afterward determined by triangulation, and the work executed by
Mr. Braid was thereby checked and found to be satisfactory.

The hydrography cxtends from the north point of the entrance to Tampa Bay, to Big Pass,and
includes the six inlets on the coast, and the passage from Boca Ceiga into Tampa Bay. A channel
of about b feet water was found through Clear Water Harbor and Boca Ceiga Bay, but the narrow
strait connecting the two was impassable for even a small boat, except at very high tides. About
7 or 73 feet can be carried over {he bars of all the inlets, except Indian Pass, which is almost dry.
Extensive flats make out from the shores of the inclosed basins, stretching sometimes nearly all
the way across, and rendering the channels tortuous and difficult of navigation. The details of
hydrography are:

Milesrun in sounding ... ..ot i i i ea e caneaaea. . 569
Sextant angles measured........ ... ... ... ... e ireameeiaeaaas 4,009
Casts of the lead..... Ceetbeeenmtee et aas e aaayoa Cheeraneiaanns 55, 187

Messrs. S. N. Ogden and W, S, Bond served efficiently as aids during the season. Assistant
Ogden ocecnpied the summer in prosecuting field-work, which has been mentioned under the head
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of Section [I. He is now about to resume the survey of Tampa Bay, for the b vdrography of which
Subassistant Draid has been detailed with a separate party.

Tidal observations.—A self-registering gange furnished from the Coast Survey Office has been
running well for nearly a year at 8t. Thomas, West Iudies, in the care of Colonel Thiilstriip of the
Royal Danish engineers, under arrangements made with the governor of the island. This series of
observations is expected to throw light on the formation and progress of tidal waves and on their
changes of form.

SECTIOX VII.

GULF COAST, AND THE SOUXNDS OF WESTERNNFLCI)(]}R%DA, INCLUDING PORTS AND RIVERS. (Skrrcn
NO. .

Triangulation eastward of Appalachee Bay, I'lorida.—The triangulation of the comparatively an-
known coast from Saint Mark’s foward Cedar Keys was assigned to Subassistant I', W, Perkins,
with instructions to strengthen the triangulation connecting Saint George's Sound with Appal-
achee Bay before taking up field-work at Saint Mark’s.

Mr. Perkins left Appalachicola in the schooner Torrey at the end of December, 1872, and
reached Alligator Harbor, Saint James Island, on the 3d of January. Afier a diligent search one
point only, Wells, of the former triangulation, counld be identified, but as others were required, a
rough triangulation was made, in which the line from Wells to a point assumed as one of the
stations previously occupied was used as a base. By this method Franklin Point was recovered,
and Mr. Perkins found that the granite bloek marking the station had not been disturbed. Search
was continued in this vicinity, but proving unsuccessful, the Torrey was taken around into
Ocklockony Bay, on the north side of the island, and on the day of the arrival of the party,
January 16, the two stations, Chaires and Piccoline Bayou, were found. With these as a base,
the line from Chaires to Lansing was redetermined, and from each of the two last stations a
line six miles in length was opened through the woods and across the island to Franklin Station,
effecting the desired junction by a single well-shaped triangle. To enable the observer to see over
the ridges of high ground in the interior, tripods and scaffolds, ranging in height from 18 to 29
feet, were erected at the three principal stations. While ocenpying Franklin Point the angle be-
tween Lansing and Wells Stations was measured in order to transfer the azimuth to the other side
of the island. The improvement consisted in substituting a direct connection across the island in
place of the small triangnlation following around its shores. The statistics of the work are as
follows :

Tripod signalserected ... ... ..ot i i i i it i e e 6
Stations 0ceuPIed . oot i et a s aeae o )
Angles measured..... UG 16
Angular measurements .........c.cceuna.. eretmaateiee i Creeraeeean 8364

Immediately after completing the work just described, Mr. I’erkins proceeded with his party
to the mouth of the Ocilla River, to continue the triangualation from Saint Mark’s toward Cedar Keys.
Two points about midway between Saint Mark’s and the Ocilla River were recovered, and from this
base the triangulation was extended down the coast to Warrior River, a distance of fifteen miles.

The following extracts from the report of Mr. Perkins well describe the character of this part
of the coast of Florida, and the difficulties to be encountered in the prosecution of the work: ¢ This
marsh which forms the coast-line extends back to the woods, a distance of from one to two miles.
The coral underlies this at a depth of from two to eight feet, occasionally cropping out and giving a
foothold for the cabbage-palmetic and red-cedar which at those places form hummocks of a few
rods in extent.”

% Numerous creeks and rivers traverse this marsh in all directions, their beds and often their
banks being formed of the solid coral-rock. Some of the rivers are quite deep, but the majority of
the creeks are merely the nataral surface-drains which carry off the water left upon the marshes by
each high tide.”

 Upon ascending the larger rivers four or five miles, I found their beds obstructed by large
bowlders of coral-rock, the shores low and swampy, but with a rapid current. A little farther on,
the banks were high, firm land, and the current in the contracted channels more aniform.”
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“There are no inhabhitants near the coast, and but very few upon the high land visited in the
interior.”

“ A pear approach to the coast is gnite difficult and attended with more or less danger. The
shoal water extends from one to three miles from the shore, and ledges or reefs of coral-rock, rising
abruptly from a very level bottow, make the greatest care necessary in coasting within sight of
land.’

“The bottom is of fossil-coral generally ecovered with a deposit of mud from one to three feet in.
depth,” ‘

« Shoals, impassable for boats, except at high water, extend from half a mile to a mile and a halt’
from the shore, and these, together with the distance at which it is necessary to anchor the vessel
make landing with lumber and for observations very difficult, and cause much delay ig the prosecu-
tion of the work.”

“ As the condition of the atmosphere over the marsh was generally unfavorable for observa-
tions, and the difficulty of reaching the wood-line very great, signals were erected upon the off-
lying shoals, and the points along the shore-line were occupied with the theodolite.”

«This left one.concluded angle in each triangle, but the better seeing over the water and the
greater rapidity with which the work was carried forward, more than counterbalanced the possible
error so introduced.”

¢“The legs of the water-signals were sharpened and driven down to the bed-rock and then
braced together. No difficulty was found in making them stand during the time required to comn-
plete the measurements, but the summer gales will probably destroy most of them.”

“ As all the pointsTthat it was possible to occupy were in a nearly straight line, it became ne-
cessary to determine such third-order points as were required by the three-point problem.”

In reference to the possible error dependent upon concluded angles, it should be mentioned
that the work was ehecked by the transfer of the azimuth from the farthest visible station back to
the most divtant visible point forward, the line of verification passing generally through four tri-
angles. The detalls of this work are:

Signals erected. ... .. i Lt il e e e 24
Stations oceupied. . ... o i e e e e e 23
Pointsdetermined. ... . ... .. ... L ...l il 31
Angles measured. . ... ... e it c i 207
Number of observations.......... ...t ettt 2,610

During the summer Sub-Assistant Perkins was eugaged in Section 11. He is now about to
resume the eoast-development between Cedar Keys and Appalachee Bay.

Hydrography near Saint George's Sound, Florida.—For developing the hydrography of the Gulf
of Mexico in the approaches to this sound, Assistant Horace Anderson established a tide-gauge
near Saint George's light-house, in the middle of January, and during four months continued the
record of high and low waters. Soundings, meanwhile, at all favorable intervals, were extended into
the Gulf, the lines run being geuerally more than ten miles in length. These, crossed by others in
a, northeast direction, were properly joined with the work of last year. The space sonnded defines the
approaches to New Inlet, three miles to the south of which ashoal was developed having only nine
feet of water. Atall other parts of the working-ground the water was found to deepen uniformly
in going broad off into the Gulf. Assistant Anderson used the schooner Silliman for service in
this section, and also in Section I, where his party was employed during the snmmer. He was
aided in both seasons of work by Messrs. F, IL. North and I, H. King. The following is a synopsis
of the Gulf hydrography :

Miles run in s0UNA N E . - e o on i i e vttt it e e i e i et e emaean 604
Anglesmeasured. . ........ .ol Ll S ieaereeee e e 1,008
Number of soundings........... e e et eiaateae e 13, 699

Asgistant Anderson is now on his way to resume work in the Gulf of Mexico near Cape San

Blas.
Atlanta base-line and triangulation, (Sketch No. 11.)—Tlse site of the primary base near Atlanta,
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Ga., was chosen as the natural terminug of a chain of large triangles, some of which have beeu
already determined by occupying stations in the mountain region of the middle of Virginia.
Assistant C. O. Boutelle determined the length of the base, toward the end of last year, by meaus
of the primary base apparatus, but, in view of the importance of the site, a remeasurement of the
line in hot summer weather was deemed advisable to insure accuracy, as upon the veracity of this
line must depend, also, the correctness of positions chosen for the geodetic connection throngh this
entire region.

Having provided all suitable means for comparing the standard bar with those used in the
tubes of the base apparatus, Mr. Boutelle commenced the measurement of the line at the end of
July. Assistant A. T. Mosman had then joined his party and assisted in the operation, which, as
Previously arranged, was prosecuted six hours daily in the field at an average temperature of up-
ward of 90° Fahrenheit. At marked points, where the two measurements showed any appreciable
difference, elaborate tests were made to determine whether or not the compensation provided for
in the measuring-bars was effective beyond a limited range above and below average temperature.
Many observations, recorded for this purpose, will be fully discussed hereafter. The remeasurement
of the line was completed on the 21st of Auguost, when Mr. Mosman left the party and engaged in
service to which he had been previously assigned in Section III. Geodetic operations in the vicinity
of the base were perfected by the careful selection of outlying statious. These, as opportunity offered,
were oceupied with the theodolite,and brought by angular measurements into connection with the
- ends of the line. ¥xtended reconnaissance has already determined the propercourses for two series
of large triangles, one going westward and the other northward from the Atlanta base. The height
of the site of the line above the level of the Gulf of Mexico will be determined by Assistant Boutelle
during the present winter. Ie has been aided in the field by Messrs. A.H. Scott, II. W, Blair, and
Habersham Barnwell.

Five quadrilaterals, ineluding in all cleven triangles, were closed at Stone Mountain on the
20th of the present month, December. The measurement of horizontal angles at that station re-
gnired only nine days, the favorable condition of the atmosphere heing almost unprecedented in
the expericnce of observers engaged in the primary triangulation. Two months were occapied in
securing the same number of angular measurements at the preceding station.

Triangulation, Georgia.—This work, which had been assigned to Assistant F. 1. Webber, was
commenced in February. During the preceding months of November and December, and part of
January, he was engaged in observations for magnetic declination, horizontal intensity, and dip, at
a station near the Atlanta base, and in assisting in the first measurement of that base under the
direction of Assistant Boutelle. The latter part of January and the following month were occupied
in theerection of primary signals on Sawnee Mountain and Kenesaw Mountain, and in making a new
set of magnetic observations. March and April were spent in reconnaissance with Assistant Sulli-
van, though the countrylying to the westward of Kenesaw Mountain, and in erecting primary signals
on Carnes, Pine Log, and Lavender Mountains, and secondary signals on Coosa, Line, and Lost
Mountains, the point selected for the extension of the triangulation. At the end of May Mr. Webber
proceeded to Kenesaw Mountain, where his camp lad been pitehed, but owing to rainy weather the
observations there were not completed until the middle of Augnst. The observations made include
a set for magnetic declination, horizontal intensity, and dip.

Toward the close of August the party was transported to Sweat Mountain, to the summit of
which a road had to be built for a distance of two miles. At this station the measurements of
-horizontal and vertical angles and the magnetic observations were completed by October 10. ) The
camp was then removed to Carnes Mountain, a distance of fifty miles, where operations will be

_continued until the end of the year.
The 30-inch theodolite was used at the two stations last mentioned, but was subsequently em-

ployed by Assistant Boutelle at other points.
The statistics of work at Sweat and Kenesaw Mountains are as follows:

Signals observed on for horizontal angles. ....... ... vaeino e :39
Vertical angles Measured. .. ... veaeacenrroresas ot rme o sacae oo ; sfi

Number of observations...o....coveevenioren e et ieeameaiienan )
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Reconnaissance for the geodetic connection, Georgia.—Reconnaigsance in Northern Georgia for
points in the geodetic connection was resumed by Assistant John A. Sullivan in March, and was
continued until the middle of June, but was suspended in consequence of illness. In September,
Mr. Sullivan again took the field, and closed his reconnaissance in October. In the preceding win-
ter he assisted in the measurement of the base-line near Atlanta.

After visiting the four western stations previously adopted, and adding a station still further
to the westward, Mr. Sullivan made a thorough examination of the country as far as the Sand:
Mountain range, and selected five additional points, by means of which two bases will be supplied
for crossing the Sand Mountain plateau and for a practicable connection with the Lookout range,
as well as one for the extension of the triangulation to the northward across Tennessee to the Cam-
berland Mountains. He also made a rcconnaissance of the country northeast of the Atlanta base,
and beyond its immediate connections, resulting in the selection of two points, Skitt Mountain and
Cuarrahee Mountain, for extending the primary triangulation parallel with the Atlantic coast and
toward the Shenandoah Valley. The scheme of triangulation is so arranged as to connect with
the primary series before referred to, and independent of the base, to cover the entire northern part
of Georgia. (Sketch No.11.) :

Asgistant Sallivan reported atthe Office in December, and during the present winter will be
engaged in special field-daty in Section 1I.

SECTION VI1II.

GULTI COAST AND BAYS OF ALABAMA, AND THE SOUNDS OF MISSISSIPPI AND LOUISIANA, TO VER-
MILION BAY, INCLUDING THE PORTS AND RIVERS. (SxurcH No. 12.)

Hydrography of Chandelewr Sound, Mississippi.—The steamer Endeavor left Baltimore on the 7th
of December, 1872, with the party of Subassistant I, D. Granger, but owing to bad weather did not
reach the vicinity of New Orleans until the 18th of January. As soon as practicable the party
was at work on the eastern side of Chandeleur Sound, and there continued operations until the
middle of April. Owing to natural changes of recent years, and to the wanton displacement of
screw-piles which marked the stations of the triangulation at the outset of the war, Mr. Granger
was under the necessity of determining such points as were needful in the hydrography. The
soundings subsequently made develop the eastern part of the sound, and join with work dene in
previous years. Some of the lines of soundings being fifteen miles distant from the Chandeleur
Islands, were determined by observing, on signal-poles mounted on rafts, three of which Subassist-
- ant Granger moored at suitable positions, varying from six to ten miles from land, from time to
time moving the rafts as occasion required. The signals of his device were visible seven miles ;
and the rafts being held in place merely by mushroom weights, were readily moved into other posi-
tions. The results of this survey show that eleven to twelve feet of water can be carried through
the eastern part of the sound. In reference to the channels, Mr. Granger says:  With Chandeleur
light-honse bearing east, one mile off, by steering S. by W. § W, vessels of eleven feet draught can
go through, and will pass between Old Harbor XKeys and a shoal which lies about three miles and
a half northwest of said keys. This shoal is narrow, and extends about four miles in a N. by E.
and S. by W, direction, and has as little as 4} feet of water on it.”

“The channels of the sound are known to few, except those who earn their living by fishing in
its waters. Many vessels drawing ounly seven or eight feet pass to and fro eastward of the Ohan
deleur Islands, not daring to venture through the sound.”

The report of Mr. Granger specifies many changes which have occarred in the contour of the
islands, and corresponding alterations in the positions of some of the keys lying to the westward
of the Chandeleurs. He was aided in this section by Messrs. D. C. Hanson and C. A, Ives, The
general statistics are:

Milesrun in sounding ... . .. ... ot e e 960
Angles determined.............. ... ... et e 3,175
Number of soundings.....covv i iieniiiiniiiiaicoenierann ceceeeennaa. 49, 505

The sabsequent work of this party has been noticed under the head of Section I. Subassist-
ant Granger is now engaged in Section VI,
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Triangulation, topegraphy,and hydrography of Mississippi River, Louisiana.— Assistant Charles H.
Boyd resamed work in this section on December 29, 1872. The progress made during the season
in the triangulation, topographical survey, and hydrography of the river, has been entirely satis-
factory., The weather was nnusually favorable for field-operations.

Commencing at the base, Fanny-Jesuit, where the work was suspended early in 1872, the
triangulation was extended up the river to New Orleans, a distance of 26 miles, and was well
checked throughout its length. The connection with the point formerly occupied in New Orleans
was partially effected ; that with the Lake Borgne triangulation was arranged, and the intervening
country was examined preparatory to the opening of the lines thirough the cypress-swamps.

In regard to the difficulties encountered in carrying on this work, Assistant Boyd mentions,
among others, the necessity for extreme care in selecting lines across the belt of fast-land bordering
each bank of the river. This belt is either densely wooded, or enltivated in sugar, rice, and fruits
and hence, much labor was regunired to find the courses most free from obstructions and most
favorable for the work, and, at the same time, unobjectionable to the proprietors of the land. So
far, no damages have been paid or asked for. Behind the strip of fast-land are the ¢ypress-swamps.
Owing to the level character of the country, the theodolite, as in previous seasons, was clevated on
tripods, from 20 to 25 feet in beight, at every station occupied by the observer, except in cases
where chimneys, steeples, and buildings could be used as substitutes.

Mr. C. H. Van Orden served as aid in the triangulation, and Mr. J. Hergesheimer in topography.
Both performed their respective duties acceptably,

Field-work was closed on the 24th of April, when the schooner Varina, which had been used
for the accommodation of the party, was sent to the * Head of the Passes” for the winter. Assistant
Boyd and the triangulation-party then proceeded to Illinois to take up the work there, as will be
presently referred to. The statistics of the triangulation on the Mississippi are as follows:

Lines opened ... o i ie e e i e 21
Points determined . - . . ... . oe it e et e eme e e araaa. 54
Anglesmeasured. .« ... oottt aanan U R 278
Number of observations ............ e e ee e meee e e aaaa e 4,776

The topographical survey covers all the fast-lands adjacent to the Mississippi, giving the swamp
and marsh line, and showing all connections between the river and the bayons behind. The survey
closed for the season with a full sheet, six miles below New Orleans. It was expecied that another
sheet would have been ecompleted, but with the hope of closing the triangulation at New Orleans
during April, the whole force of the party was given to that special work, and, after April, funds
were not available for carrying out the plan of leaving the topographical party to bring up the
survey. The plane-table statistics are:

Miles of shore-1ine SUrveyed ... .. .o uurumniiiier oo ia cr i e 40
Miles Of TOAQS ..o u oot i et et iaeeanameea e s 275
Milesof leveeand canal. ... ... vttt cimraanecraranoiaieen tanonsnnancen.en 330
Area (SQUATE MIES) <o viin it i e ot e 54

The hydrography of the Mississippi also closed with a full sheet, just below ¢ English Tur‘n,”
where the freshets and rapid currents overtook the party in March. Souundings between that point
and New Orleans can be made with greater accuracy and less labor in the early part of the coming
season, at which time the river is low and the eurrent less. The hydrographic statistics are:

Sounding-lines inmiles...... .. .. . ciiiiiiiaiiiot et eceeaieen e 75
Casts of thelead. ...t ot iviner o e e ceeamae s iaesoma s s mmneaaanes 1,917
SNt AIZIES . -« - eeas v aee e e e 636‘
Sets of current-observations ... .cco vt ie i e aee 6
Days’ record of tides, January 1to May 1......cooooomiiieineii it 120

The party of Assistant Boyd is now arranged for resuming the detailed survey of the Missis-
sippi in the vicinity of New Orleans. Under the next head mention will be made of its occupation
during the summer and antomn.

H. Ex, 133 6
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Triangulation in Missouri—The triangulation-party, under Assistant Boyd, was transferred at
the end of April, from Louisiana to the vicinity of the base, in Illinois, opposite Saint Louis, where
the work of the geodetic connection was resumed on the 1st of May. During that month, the four
stations on the Illinois side of the Mississippi River, including the ends of the base measured on the
American Bottom, were successively occupied, and, in June, the measurements of horizontal angles,
at stations on the Missouri side, were in great part completed. The progress of the observations
at these stations was greatly delayed by the smoke hanging over Saint Louis, through which some
of the lines of sight necessarily passed. Early in July, the intense heat increased the difficulty of
seeing the signals, and the malaria of the season and locality made all the party ill. Under these
circumstances, it was impossible to obtain results at all adequate to expenditures. Field-work was
consequently suspended duoring that month and August. .Assistant Boyd and his aid devoted this
interval to the large amount of office-work on hand, belonging to the survey of the Lower Mississippi,

Field-work was resumed near Saint Louis early in September, and continued until the 3d of
November, when the season closed. During this period the reconnaissance was extended, and the
triangulation, the sides of which vary in length from eight to eighteen miles, was completed for a
distance of thirty-two miles westward of Saint Louis.

The principal obstacle to rapid progress in this triangulation is foand in the forests of hard-
wood, which cover all the ridges, and through which, without cutting lines of sight, the use of the
theodolite is impossible. This natural impediment cannot well be met in July and Angunst, for
reasons already stated. The best months for carrying on the work, Assistant Boyd states, from the
experience of two years, to be the season from September 15 to November 15, and during May and

June.
Mr. C. H. Van Orden, the aid in the party, is commended for efficiency in the reconnaissance

and triangulation. The statisties for this season are:

Signalserected... ... .. ... i iieiiiiaa.. feeseeaeaan e e . 6
Linesopened ...... .. cccueienanrsinccans deeaeae e e Ceeireaanaa 29
Stations occapied ...... et tm et amar e auaae Canesemmiiennaa e 14
Angles mMeasured. oo i it it the it iiir e ase et 107
Number of observations .........o.o.oo il R 6,678

This work will, if practicable, be resumed early in May of the coming year.

Geodetic connection.—The State of Wisconsin, having made ample provision for its geological
surv ey, Dr. J. A. Lapham, chief geologist, in April, applied for the benefit of the provision of Con-
gress in regard to the determination of geographical points on which to base the subsequent State
sarvey. Prof. J. E. Davies, of the State University, at Madison, gualified himself for field-work in
triangulation by personally witnessing the operations of Professor Quimby, who passed the summer
in determining points within the limits of the State of New Hampshire. Owing, bowever, to the
limited means available for continuing work already begun in the geodetic connection, it was found
inexpedient to commence triangulation in Wisconsin within the preseant fiscal year. That the
request of the State geologist might be met in part, arrangements were made for the determination
of several geographical poirts by observations for latitude and longitude.

In July, Assistant G. W. Dean conferred with Dr. Lapham, at Madison, and established an
astronomical station in the grounds of the university, about a mile west of the State-house. The
station was carefully marked by stone piers, and the longitude of the point was determined by
exchanging clock-signals during five nights in the latter part of July, between Asgsistant F. Blake,
at Madison, and Assistant Edward Goodfellow, at Omaha; the longitude of the last-mentioned

point having been determined in 1869.
At Madison, Assistant Blake determined the latitude by observing twelve pairs of stars during

five nights with the zenith telescope.
At La Orosse, Wis.,, a station was marked in Cowrt-House Square, and clock-sigpals were

exchanged with the observer at Omaba during four nights. ILatitude was determined at the same
station from the record of observations on thirteen pairs of stars during three nights.

‘While these operations were in progress, request was made by Prof. William Folwell, president
of the Minnesota Btate University, for the determination of a point at Minneapolis; some prelimi-
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nary action having been taken in the State, in regard to a trigonometrical survey, which might
soon be commenced, under the direction of the officers of the university. In accordance with the
application, Assistant Blake was sent to Minneapolis, and marked a station near tlie university
building, Clock-signals for determining the longitude of the point were exchanged on four nights
with the observer at Omaha. Mr. Blake ascertained the latitude of the station at Minneapolis by
observing on ten pairs of stars during five nights.

Telegraphic facilities for the work in Wisconsin and Minnesota were furnished free of charge
by Z. G. Simmouns, esq., president of the Northwestern Telegraph Company. All the astronomical
records of the party have been completed in duplicate, and good progress has been made in the
computation of results.

At Omaha, Assistant Goodfellow was cordially assisted by members of the Board of Edacation.
His report mentions also his indebtedness to Mr. Frank Lehmer, manager of the Western Union
Telegraph Office, at Omaha, for information and for many facilities in the prosecution of the work.
Mr. J. B. Baylor served as aid in the astronomical party at Omaha. Leaving the observers to com-
plete the details, which were planned at the outset of the season, Assistant Dean passed on west-
ward to arrange for the determination of points in Colorado. The operations of his party there
will be stated further on in this report, under the heading ¢ Interior.”

SECTION IX.
GULF COAST OF WESTERN LOUISIANA AND OF TEXAS, INCLUDING BAYS AXD RIVERS. (8SkETen No.13.)

Triangulation at Galveston Harbor and of the coast from East Bay toward Sabine Pass, Texas.—
The duty of determining the position of the light-houses and beacons erected in Galveston Harbor
since the date of the survey, and of continuing the triangulation of the coast of Texas eastward
from the head of East Bay, where it was suspended in 1861, was assigned to Assistant 3. C. Me-
Corkle.

The surveying party reached Galveston on the Tth of December, 1872, in charge of the aid,
Mr. D. S. Woleott, and a week after was joined by Mr. MeCorkle. Two of the station-marks being
found, viz, Dollar Point and Bolivar Point, a high tripod with its aceompanying scaffold was
erected at the latter, from which to observe on the cathedral tower, as within a few years a large
building had been put up in the city, eutting off the view of the cathedral from the ground at
Bolivar Point. A new station on Pelican Island was determined in position from the two stations
mnentioned, and was checked by observations on the cathedral. With these three the positions of
the light-houses and beacons were fixed.

In the beginning of February the party was transferred to the head of East Bay, where, after
diligent search, three of the interior points were identified. The line connecting two of these,
Oyster Bayou and Northwest Bend, (Sketch No. 13,) was adopted as a base, and from this the tri-
angulation was extended to the eastward as far as the season would permit. TUnusually wet and
stormy weather ; the difficnlty of obtaining means of transportation suitable to the charaeter of
the country, and the high charges for such service in that section, all conjoined toreduce the results
below the standard usnally reached by the same allotment for party expeuses. While Assistant
McCorkle was disabled by continued illness, the field-work was carried on efficiently by Mr. D. S.
Wolcott, the aid in the party. The statistics of this work are :

Signals erected. . ..o aer e e e e 12
Stations OCCUPIGA <. ven v i ine e cee e iae ettt 1_3
ADZles MEASUTOA. . .o e v ermecren oo e e e . V6
Number of obSErvations .. .. .. ii i ittt ieee .. 2,040

Assistant McCorkle was occupied in field-work during the summer in Section II, and is now
preparing for reconnaissance duty in Section VIL '

Hydrography of Espiritu Santo and San Antonio Bays, Texas.—The hydrographic survey of the
inclosed basins of water on the coast of Texas was resumed in November last by Subassistant L.
B. Wright. The schooner Stevens was assigned for the work, but, as that vessel could not cross
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several of the bars, the inside waters were sounded by means of a small coasting-schooner chartered
for the purpose.

As in the case of Matagorda Bay, the triangulation-signals whieh had been erected, previous
to the late civil war, on Espiritu Santo and San Antonio Bays, had been either blown down or
destroyed ; and only in a few cases could their positions be identified. Two of the old stations
were foand, and with the line connecting these as a base, a plane-table triangulation was carried,
with good suceess, 31 miles; and with the new points thus established two hydrographic sheets
were completed. These show in statistics:

Miles of sounding-lInes. .. ... oo i i e i 560
Number of angles measured.... ... e e et ae e aiaiareaaa- 3, 936
Number of soundings. .. .. cccoiii it i it 38, 334

Messrs. F. W, Ring and J. B. Baylor served efficiently as aids in the bydrographic party. Sub-
assistant Wright passed the summer and autumn in service at the north, as mentioned under the
head of Section 1I. He has now resumed hydrographic duty on the coast of Texas, and will there
conduct a party during the winter and ensuing spring.

NTERIOR.
WEST OF MISSISSIPPI RIVER.

Geodetic connection.—In the interest of the geological survey, which is now in progress in the
Territories of the United States under the direction of Prof. . V. Hayden, application was made
early in the present season by James T. Gardner, esq., chief of the geographical and topographical
staft, for determinations of latitude and longitude at several points in Colorado. As already stated
in this report, similar requests were made somewhat later in the year, in behalf of surveys contem-
plated by the States of Wisconsin and Minnesota.

The position of a station in Omaha, Neb., is known by careful determinations made for latitude
and longitude in 1869. By proper arrangements, therefore, one observer at Omaha sufficed for the
exchange of clock-signals by telegraph with several observers, each at a distant station. The tele-
graph circuit between that place and Denver, in Colorade, about six hundred and twenty miles,
was the least distance through which signals were exchanged by the parties, the ecircuit between
Omaha and Minneapolis being about nine hundred and twenty miles. Assistant George W. Dean,
having made the requisite arrangements with telegraph companies in advance of taking the field,
organized his party so as to occupy several stations at the same time. Assistant Edward Goodfel-
low was stationed at Omaha, and was there engaged from the beginning of July until the close of
September in exchanging clock-signals with observers at six distant points, the exact longitude of
which had not been previously known. By Mr. Goodfellow and his aid, Mr. J. B. Baylor, an aggre-
gate of nine hundred and twenty observations on ninety-four stars were recorded, in the course of
seventeen nights, for determining the clock and instrumental corrections.

At Denver, in Colorado, Assistant Dean selected a point favorable for connection with Mr,
Gardner’s survey of the mountain-ranges of the Territory. The longitnde of the station was estab-
lished by exchanging clock-signals daring four nights with the ebserver at Omaha, local time and
instrumental corrections being found in the usual way, by cbserving zenith and circumpolar stars,

Mr. Edwin Bmith, aid in the party of Assistant Dean, determined the latitude at Denver by
observing on sixteen pairs of stars during six nights. The magnetic declination, dip, and intensity
were also ascertained by full series of observations at that station,

The position occupied at Denver by the astronomical instruments was referred by geodetic
measnrements to the spire of the public-school building in that city. At Colorado Springs a station
was occupied, at which the summit of Pike’s Peak is in full view. Observations for determining
longitude were made as at other places, clock-signals being exchanged during four nights with
Assistant Goodfellow, who remained at Omaha. Eight nights were employed by the party at
Colorado Springs in observing fourteen pairs of stars for latitude. The magnetic elements were
determined by the usual method.

At a third station, Trinidad, near the southern boundary of Colorado, observations similar to
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those already mentioned were recorded for the determination of latitude, Jongitude, and the magnetic
elements. Mr. C. H. Fitch aided in the service at this station.

The report of Assistant Dean mentions renewed obligations for the friendly co-operation of
General Anson Stager, superintendent of the Western Union telegraph lines, in addition to the free
use of the lines aceorded by the company for the exchange of time-signals. My thanks are due
also to General W.J. Palmer, president of the Denver and Rio Grande Railway Company, for
discriminating in rates of charges for transportation requisite in the service; and to Messrs, W, S,
Jackson and W. W. Borst, of the same company, for facilities extended to the several observers who
were engaged in Colorado.

The party of Assistant Dean is now arranged for determining the longitude at southern stations
of the Atlantic and Gulf coast.

BECTION X.
COAST OF CALIFORNIA, INCLUDING THE BAYS, HARBORS, AND RIVERS. (SKETCHES Nos. 14, 15, axp 16.)

On the western coast the season has been generally unfavorable for field-work, but the antumn
opened with good weather, and operations have been pushed so that a good average is shown by
the abstracts of the several field-reports. As usual, the abstracts will be arranged in geographical
order, beginning with mention of work done on the southern coast of California. Allthe chiefs of
field-parties under my general instructions, assigning them to duty in specified sites, have had the
advice of Assistant George Davidson in regard to the limits and character of their work., His inti-
mate knowledge of the requirements of the service on this coast has availed also, as heretofore,
in making the most judicious subdivision of the means allotted for continuing the survey.

The progress of work on the Santa Barbara Islands and their trigonometrical connection is
very satisfactory. Mr. Davidsow’s party is now engaged in connecting points on thein with the
main triangualation of the coast of California, the scheme of which is now complete by reconnais-
sance from Santa Barbara fo Monterey.

The geodetic connection across the continent has not been pressed from the western side for
want of means. If practicable, reconnaissance for suitable stations will be resamed in the coming
spring. -

In addition to the details of estimates for the several parties, Assistant Davidson has supplied
information verbally and in writing, to such as have applied for data needtul in important local
operations. By act of Congress approved in March, 1873, the President of the United States desig-
nated three commissioners to report upon the feasibility of plans for the irrigation of the Sacra-
mento, San Joaquin, and Tulare Valleys, two of the commissioners ta be officers of the Corps of
United States Engineers, and the third from the Coast Survey. Assistant Davidson was ap-
pointed on account of his long service and familiarity with the geographical features of the western
coast, and is now engaged in the joint report on their investigations.

The valleys just mentioned eonstitute, in reality, but one great valley between the Sierra Ne-
vada range and the coast mountains, and between the thirty-fifth and forty-first degrees of latitude.
The valley is four hundred and twenty miles long, has an average width of over forty miles exclu-
sive of the foot-hills, and is a special feature of the Pacific coast geography. Mr. Davidson calls it
the Valley of California, and, in his opinion, ten millions of acres of rich land in it admit of irri-
gation. The entire region and the surrounding foot-hills have been repeatedly traversed by the
commissioners. Limited means in the appropriation did not admit of detailed observations on the
soil, water-supply, and topographical features, but the commissioners are strongly impressed with
the apparent feasibility of rendering the great valley the granary of the western eonast. .

Latitude and longitude of the Transit of Venus station, 1769.—Under special instructions, Assist-
ant Davidson, aceompanied by Messrs. S. . Throckmorton, jr., and Y. 8. Edwards, aids, w.ith
two men, went to San José del Cabo in March, to identify, if possible, the transit of Venus station
oceupied by M. Chappe de ’Auteroche in 17 69. Mr. Davidson had previons],\'.endeuvor.ed to g:\t;her
information in regard to the locality, and Assistant Hilgard had soughft, ix_l P'ans, to obtain a detur?e d
description of the place, but without success; Cassini’s meager description was the only gu_ule'
available. Mr. Davidson’s special report of April 12 made known the difficnlties of ascertaining
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the exact station. The mission mentioned in the old record had occupied four positions, including
that of 1769, within a stretch of five miles along the river, but there were no church records
to speeify the years of change. Some of the foundations were found, by personal examination.
The third and the fourth, or present location of the building, were nearly identical. Fortunately
the priest now in charge, an uneducated Indian, was able to point out the foundations of the third
mission-building and the traditional position of the ¢ large granary” attached to it. In this gran-
ary the French astronomer had erected the instrument, piers of masonry, &c., but all traces of plerq
or foundations were gone or covered up. The relatn'e position and the hmlts of the granary were
known to have been within certain circumseribed limits; and after sifting this and other evidence,
and studying the peculiar topography of the site, Assistant Davidson became satisfied that the
Venus station of 1769 was on the southeast side of the present sacristy, and between it and the
wall bordering the street. His conclusion is that lie has recovered de PAuteroche’s position within
an area of twenty feet square.

The station thus identified was at once connected by triangulation with the Geographical
Reconnaissance station used by Mr. Eimbeck at San José del Cabo a fortnight before Mr. David-
son’s arrival, For this purpose a base of 3,804 feet was measured; observations were made for
time by the sextant and for azimuth upon Pelaris near elongation with theodolite No., 37. The
records of this work were prompily transmitted to the office.

Assistant Davidson made diligent inguiry for the location of Don Joaquin Velasquez de Leon’s
Venus station at Santa Ana, not far from San José del Cabo, where the transit of 1769 was also
observed; but there are no available church records, no local history or even tradition; and the
government archives at Madrid and contemporary records at Paris have yielded scarcely any
light upon the subject, although Assistant Hilgard, while in Euarope, joined in every effort to obtain
information.

During the voyage from San Francisco to Sanr José del Cabo, Assistant Davidson seized every
opportunity to obtain views of the points, capes, islands, and mountains on the coast, and made
forty-two views from positions in the regular track of the steamers trading between California and
Mexico.

Geographical and hydrographic reconnaissance, San Diego to Cape San Lucas.—In January,
Assistant Davidson detailed from his party Sub-Assistant Wm. Eimbeck, Mr, T. J. Lowry, aid,
and an efficient observatory hand, to accompany the steamer Hassler and make observations for
determining the latitnde, longitude, and magnetic declination, at points between San Diego and
Cape San Lueas, Lower California. For this purpose, Mr. Davidson obtained from the Navy
Department the use of twelve chronometers; seven were furnished from his own stock of instru-
mentaand the observer had the use of five belonging to the Hassler. In order to obtain
a prelitninary traveling rate for the ebronometers, Mr. Eimbeek made observations at San Iran.
ciseo, and also at San Diego, where the work really commenced. The work along the western coast
of Lower California embraced the occupation of fourteen astronomical stations, at six of which the
magnetic elements were determined.

The following summary exhibits the statistics of the field-work commenced January 11, and
terminated April 7: San Francisco, 49 star-transits on 4 nights; San Diego, 50 on 3 nights; Todos
Santos Bay, 15 on 1 night, and 8 pairs of latitude-stars; San Martin’s Island, 29 star-transits on 2
nights, 4 pairs of latitude-stars, and observations for magnetic declination; San Geronimo Island,
24 star-transits on 2 nights, aud 6 pairs of latitude-stars; La Playa Maria, 15 star-transits on
1 night, and 13 pairs of latitude-stars; Lagoon Head, 14 star-transits on 1 night, 13 pairs of
latitude-stars, and observations for magnetic declination; Cerros Island, 43 star-transits en
3 nights, 12 pairs of latitude-stars, and the magnetic elements; Cape San Lucas, 13 star-transits
on 1 night, and 12 pairs of latitude-stars; San José del Cabo 15 star-transits on 1 night, 14 pairs
of latitude-stars, and the magnetic elements ; Magdalena Bay, 16 star-transits on 1 night, 10 pairs of
latitude-stars, and the magnetic elements; Pequena Bay, 16 star-transits on 1 night, and 10 pairs
of latitude-stars; Abreojos Ioint, 13 star-transits on 1 night, and 10 pairs of latitude-stars; Ascen-
siod Island, 20 star-transits on 2 nights, 8 pairs of latitnde-stars, and magnetic declination.

The instruments used were the meridian instrument No, 1, which has proved itself well adapted
for such work; and the theodolite magneiometer No.3. The stars for time were taken from
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the field catalogue of 1,057 stars, prepared by Assistant Davidson, with mean places reduced
to 1870.0. Observations for azimuth, in counection with the observations for magnetic declination
were made on the Sun’s limb. The stations were all permanently marked, and full descriptions
and sketches have beon filed with the records. Upon the return of the party to San Francisco,
observations were made for the value of the micrometer serew of the meridian instrument, and for
the value of the * finder” level divisions, as the delicate latitnde-level had been broken by the
blowing down of the portable observatory in a high wind on San Martin's Island.

During the voyage Messrs. Eimbeck and Lowry computed approximate results for the latitude
and longitade. After the return of the party to San Francisco the records were duplicated and
complete reductions and computations were made of all the observations, These results were
furnished for the use of the hydrographic party, and give special value to the reconnaissance
between San Diego and SBan José del Cabo, & stretch of the Pacific coast known to be very
erroneously laid down ou the most recent London charts, and a site of disaster to several
steamships.

Magnetic observations at San Diego.—In November, 1872, Assistant Davidson sent his aid, Mr,
S. R. Throckmorton, to San Diego, to determine the magnetic elements at the station occupied by the
former in 1871, and to connect it with the present scheme of triangulation. The results point to a
much larger annual increase than rad been derived from previous discussions. Mr, Throckmorton
recorded 64 observations for declination on three days; 32 for dip, with two needles ; 30 for deflec-
tion; 27 for vibration. Observations for time were made with the sextant; and two stations were
occupied with the theodolite.

Commander P. C. Johnson, Ugited States Navy, Assistant Coast Survey, left, San Francisco on
the 15th of January, with his hydrographie party in the steamer Hassler. At San Diego, examination
was commenced for the developmentof such dangers to navigation as might be found in the vicinity
of the ordinary sailing route to Cape San Lucas. To the southward and westward of San Diego,
and nearly five miles off shore, a kelp-patch was struck with eleven and three-quarter fathoms of
water about it. Subsequently this locality was sounded, and the position of the kelp was marked
on the chart. .

Farther to the southward Todos Santos Bay was sounded by the party; and the shore-line,
erroneous there as elsewhere on charts of tke coast of Lower Calitornia, was carefully retraced, as
was also the shore-line of Colnett Bay, where the steamer anchored on the night of the 2sth of
January. In passing southward, errors in shore-line, as given on the charts, were found to be
larger, the most notable being at San Sebastian, Viscaino Bay, the shores of which were traced
from the northward to a point opposite to Cerros Island.

At San Martin Island, where Subassistant Eimbeck was landed, with suitable instraments for
determining its geographical position, his temporary observatory was blown away by a violent rain-
squall on the night of the 1st of February. One side of the observatory was thrown a handred
feet across the rocks, and all the instruments were injured. 'While means were taken for repairing
the damage as far as possible, soundings were made in the vicinity of the island. The dangerous
rock reported to be near the route followed by vessels was found and developed. Com mander John-
son states that it has only 9 feet of water on it, and that its position is south 3° east (magnetic)
from the eastern end of San Martin Island, and distant 3.2 miles. While the party was searching,
it was noticed that a vessel of less than 9 feet draugbt had passed directly over the rock. Before
leaving the vicinity a map was carefully made of S8an Martin Island and of the adjacent coast, forty-
five miles of shoreline being traced in passing from the island to Point Baja, where the steamer
anchored on the 6th of February.

The position of San Geronimo Island, as determined by the observations of Subassistant Eim-
beck, decidedly differs from that given on the London published chart. In fact, certain points
marked on them, as prominent headlands, do not exist. The intention of the party in the Hassler
was to determine in position such as were prominent, but of those so marked none were found
conformable to the actual trend of the coast. The points, however, which were occupied by the
party are well distributed ; and the results, with the large amount of corrected coast-line, will avail
for the speedy correction of the general sailing-chart of the coast of Lower California. .Near Plaza
Maria, the position of which was determined by the astronomical party,the shore-line was sur-
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veyed, and was found to differ greatly from the published outline. A point lower down, where a
marked change occurs in the character of the coast, was named Lagoon Head, because of the large
stretches of lagoon, which it is believed were formerly places of resort for whales. The position of
the head was determined, and lines of soundings were rnn in the vicinity. Several days were
passed in examining the waters near Cerros Island, while the party on shore made observations for
its position and for determining the maguetic declination. Soundings were made in the passage
between Natividad Island and 1’oint Eugenio, in which passage a rock had been reported as hav-
ing on it only 12 feet of water. During a heavy swell the channpel was earefully observed, but the
swell nowhere in it revealed soch a-danger. One heavy breaker was located for the chart, but the
spot is much out of the channel, and is surrounded by kelp. The conclusion of Commander John-
son is that no dangers to navigation exist in this passage, except such as are well marked by kelp.
Leaving Cerros Island on the 19th of February, the Hassler was kept on the usual route, going
southward and eastward. In rounding Point Abreojos, soundings very suddenly shoaled from ten
and a half fathoms to only four and a half, when the anchor. was let go about three-quarters of a
wile from shore. The reef and shoal in that vicinity were examined, and proved to be very exten-
sive.

On the way southward Paymaster Stanton, of the steamer Hassler, made a panoramic sketeh
of the ecoast, specially including headlands and other landmarks, as material for engraved views
to accompany the final chart of the coast of Lower California. At San José del Cabo Subassist-
ant Eimbeck was landed, and determined the geographical position by the usual series of astro-
nomical observations. The station was carefully marked, and by the president of the district and
Eungene Gillespie, esq., United States consular agent, who visited the party on board of the Hassler,
assurances were given to Commander Johnson that care would be taken to preserve the station-
marks for any future purpose.

In turning northward from Cape San Lucas, no point on the coast was found suitable for land-
ing the astronomer short of Magdalena Bay. Under favorable circumstances, landing was possible
at Todos Santos River, but greater uncertainty attended re-embarkation; hence the first station
occupied in the upward passage was at Magdalena, where John Ricketson, esq., resident there for
several years, kindly put up a darable monument to mark the astronomical station. While the
observations were in progress, Lientenant Mansfield, of the hydrographie party, carefally examined
the offing at Cape Redenda, and found that a rock said to be outside of the ten-fathom curve has
no existence, the position of rocks inside of the ten-fathom curve having been probably misjudged
by passing vessels.

Continuing northward, a station was occupied at Pequeiia Bay, and from that bay to Abreojos
Point the published erroneous shore-line was corrected. At Cerros Island the vessel stopped to
test the run of the chronometers, after which the steamer passed on to San Diego. About five
thousand soundings were made and recorded in the course of the reconnaissance. The shore-line
surveys made by the party are comprised on five sheets. Off Point Loma search was made for a
rock said to be only nine feet under water, but no rock was found.

Near Point Fermin, a rock reported by Captain Parker, of the Pacific Mail Steamskip Company,
was found and determined in position by the party in the steamer Hassler. This rock has seven
feet of water on it. The vessel reachked San Francisco on the 6th of April, and, needing repairs,
was refitted for service on the northern part of the coast of California, as will be mentioned under
another head.

Commander Johnson is now conducting hydrographic operations in the Santa Barbara Chan-
pel, assisted by Lieut. Commander C. W. Kennedy, U. S. N., and Lieutenants H. B. Mansfield, E.
W. Remey, George W. Tyler, and J. D. Adams, U. 8. N. Lieutenant M. 8. Day, who joined the
steamer Hassler in 1871, was detached from Coast-Survey service in May last.

San Diego Bay.—In November and December Mr. S. R. Throckmorton, of Assistant Davidson’s
party, determined the positions of the buoys which mark the entrance and approaches to San Diego
Bay. By previous understanding with the local officers of the Light-House Board, as in all similar
cases, the buoys, when found in their intended positions, are at onece marked on the chart.

Triangulation and topography between San Pedro and San Juan Capistrano.—During the winter
Assistant A. W, Chase was engaged in inking and tracing his topographieal sheets of the coast



THE UNITED STATES COAST SURVEY. | 49

between Chetko River and Mack’s Arch, Oregon; computing the triangle sides and duplicating
records. TFour volumes were transmitted to the Office and two topographical sheets, On the 22d
Januafy, his party took the field for triangulation and topograph y on the shore of San Pedro Bay,
from New River eastward. The country is very low and flat, and the coast bordered by broad
marshes and intersected by sloughs, creeks, and small rivers. Secondary triangnl ation was
extended from the main series developed in 1853 by Assistants Davidson and Oudl. On the plains
it was necessary to erect scaffolding upon which to mount the instrument. In this work measnres
were made from the two main stations to determine the position and elevation of peaks of the
Sierra Madre, San Bernardiro, and Temescal Mountains. The following are the statisties of the
-triangulation :

Signalserected... ... cooor i e e e 14
SEations 0Cempied . .v.vein it i i i e e et et i, 14
ADZIER 0DServed .. n e e e e e 66
Observations ... ... ...l 1,010

The topography of one sheet, extending eastward from the work of last vear, was carried to the
Bolsas Chico, and on this the marsh-lines were traced out so as to include all the overflowed arcas.
The coast-line is a low, broad, sand beach. On this sheet the statisties are :

Miles Of 0CeaN SHOTC. . o ov oot et e

4
Miles Of Iivers o i et er e 17
Area (square miles) .................. e e e ettt atme e aaann 17

Before leaving the field for the North, Assistant Chase added to his previous plane-table sheet
of Wilmington the improvements in that vicinity ; the progress of the breakwater or jetty ; changes
in the shore-line of Rattlesnake Island adjacent, and the changes of the low-water line ; all making
a very interesting study. In his report he acknowledges the effective aid rendered by Mr. C.
Uhlig. In May, Assistant Chase transferred his party to a site of work above Crescent City, men-
tion of which will be made under the head of Section XI.

Triangulation and topography of Catalina Harbor.—In April, Assistant Chase went with Lis
party to Catalina Island and completed the topographical survey of the harbor and its approaches
from the north and south sides of the isthmus. The map represents elevations of 1,200 feet, with
high, rocky, and precipitous shore-line; and embraces an arca of two and a half square miles and
four miles of coast-line. Mr. Chase discovered and located a dangerous suiiken rock, having only
four feet of water upon it at low-water, and lying about a mile to the westward of the north harbor.
At the request of Assistant Davidson he also examined a peak of 1,730 feet elevation west of the
isthmus, with reference to the practicability of occupying it as a station to connecs with the main
scheme of coast-triangulation.

Hydrography of New River and Anaheim River, Culifornia.—The bars to these rivers, which
empty into the Santa Barbara channel, on the eastern side of San Pedro Bay, are crossed by boats
and lighters in the transfer of passengers and freight. They were examined by Assistant Chase in
April, and the depth was found to be inconsiderable; in fact, less than two feet at low water. The
positions of the bars are constantly changing, and they are only crossed at high water. The
approaches to the entrances were developed, and in this work sixteen miles were ran in the boat,
and 993 soundings were made, and adjusted by 36 angles, measured for position. Mr. Chase was
aided in this work by Mr. C, Uhlig.

Triangulotion and topography of Santu Rosa and adjacent islands.—Subassistant Stehman For-
ney remained in the field during the autumn, winter, and spring, engaged in the topographical sur-
vey of Santa Rosa island, and in completing the conunection of the islands of San Miguel, Santa
Rosa, and Santa Cruz by triangulation. The topography of the islands is executed upon a scale
of 5yi55. and detailed work is carried inland the usual distance ; but, for the benefit of navigators
approaching the coast, the interior topography of the island, embracing all the peaks, lius been
generalized. The coastline of Santa Rosa is very bold, rough, and precipitous; the ravines,
gulches, and slides are special features on the map. There are no large trees on the island, but

H. Ex. 133

7
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serub-oak, &ec., grow in the gnlehes. The Lills and table-lands are covered with herbage that sup-
ports a large number of sheep and some horses. A traced duplicate of the plane-table sheet of Santa
Rosa Island has been received at the Office. The following are statistics of the work : :

Signals erected ... ....... ... .. e et e 18
Stations oceupled .. .. ... .o e e iae e 12
Stations observed npon .. ... oot iie it e e seeeann 48 )
Angular measurements ... .. ..in. i vl i e et 3,819 )
Miles of ocean shore-line...... ..o i 84

Area of topography, (square miles). ... ... ... i e 39

Mr. Forney took the field on Santa Cruz Island early in October, and is now earrying on the
detailed survey. .

Topography betieen Gaviota Pass and Point Coneeption, California.—Assistant W, E. Greenwell
was engaged during the winter in computing results from his field observations of the previous season
and in inking and tracing the topographical sheets. In the spring he resumed the topographical
survey at its western limit pear the Gaviota Pass, and extended it to connect with Assistant
Rockwell’s former work at Point Conception. The detailed topography was carried inland to the
usual limit; and to aid navigators in identifying this coast from a distance, the peaks and crest-
line of the Sierra de la Coneeption, or Santa Inez Mountains, were determined and their topogra-
phy generalized. This crest-line lies three or four miles from the shore, and, near the Gaviota, rises
nearly three thousand feet, with unusually broken flanks and deep, rough gulches. The season was
more or less boisterons, with much fog during the summer months, which retarded progress in the -
work. The statistics are:

Miles of ocean Bhore-line ... o ie ci it i it it fec et ca e et e e e 20
Miles of Streams ... . i i it e i e et amiibaaacasuet e 12
MileS Of TOAAS ¢ v o vt it o ettt et teie et ectaactacsernoaaasactacnaasanan 11
Area (square miles). .. .....ooiiiaiiLe.. e reetemedissenaciiianaeeav et e 47

Assistant Greenwell mapped in the wharves at Santa Barbara, San Buenaventura, and Goleta ;
and also sarveyed the vicinity of the new town at Point Hueneme. Subassistant IZugene Ellicott
was attached to his party. The field-report of Assistant Davidson acknowledges the aid rendered
to his reconnaissance party by Mr. Greenwell.

Reconnaissance for main triangulation below Monterey, California.—After November, 1872, Assist-
ant Davidson’s party was engaged during several months, under charge of Subassistant Eim-
beck, in reconnaissance for main triangulation to join the survey of Santa Barbara channel with
that of Monterey Bay. The country traversed is marked at the south by mountain-ranges parallel
with the coast of Santa Barbara channel, and reaching four thousand feet elevation. At the mid.
dle, just south of San Luis Obispo, the range is broken by irregular and interfering chains of mount-
ains, nearly four thounsand feet high., At the north are bold, high ¢hains of mountains, parallel with
the coast south of Monterey, and separated by the valley of the Salinas which runs to the nerth-
west. Toward Point Pinos the western range, Sierra Santa Lucia, is bold, covered with chapparal,
destitute of trails, and attains an elevation of 6,200 feet.

The plan of examination had been thoroughly explained by Assistant Davidson, and the
scheme presented by Mr. Eimbeck, after a reconsideration of detail near Santa Anna Mountain,
and at Gaviota by himself and Subassistant O. H. Tittman, and at Point Pinos by Mr. Throckmor-
ton, aid, is very satisfactory. It embraces a full series of well-conditioned quadrilaterals, except
- where the mountain-chains interfere near San Luis Obispo. This series has been further devel-
oped by Assistant Davidson to the line Santa Barbara, Santa Cruz west; and connected with sta-
tions on the Santa Barbara Islands by a system of good secondary triangulation.

Soon after Subassistant Tittman reported for duty on the western coast, he took the field with
the main triangulation party. At the date of Assistant Davidson’s report Mr. Tittman was obsery-
ing at a station on San Miguel Island, and observations for latitude and azimuth were in progress.
He is aided by Messrs. W. S. Edwards and Thomas P. Woodward.

Magnetic observations at Point Conception.—Mr. S. R. Throckmorton, aid, under direction of
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Assistant Davidson, determined the magnetic elements in December, 1872, at 11 Coxo, near Point
Conception. For declination, 82 observations were recorded on 3 days; 32 for dip, with two needles ;
30 for deflections ; 27 sets of vibrations ; two sets of sextant observations for time, and 16 observa-
tions on Polaris for azimuth. Assistant Davidson reports that the results for yearly change con-
firm those found for the San Diego station.

Triangulation and topography near San Luis Bay, Californic.—During the winter Assistant L. A,
Sengteller was engaged in inking and tracing his topographical sheets, computing the triangle
sides, and duplicating records, He has within the year transmitted to the Office twenty-one vol-
umes of original records and computations, and the topographical sheet of his survey north of
Point Arena.

In Janunary, Mr. Sengteller transferred his party to San Luis Obispo Bay and resumed work to
the southward of the previous scason’s limits. The triangulation was enlarged and developed to
the Arroyo Grande, and the topography was exteuded from South Point in San Tuis Bay to a
point beyond the Arroyo Grande. The topographical features of the country are varied. As rep-
resented by the sheet, the western part is high, rolling land, with bluff shore-line, cut by numerous
gulches; thence to the eastward runs a long line of sand-beach backed by sand-dunes, which be-
come covered with chapparal and scrub-oak as they recede from the shore. Before closing opera-
tions for the season a survey was made of the vicinity of Barehill station from the sea-face to the
summit of the mountain. The winter months were unfavorable, but weather improved as the spring
advanced. Statistics of the work are as follows:

SIZNALS BTECLEM - .o\ e e o e ettt aeme st e et e e e et 10
Stations 0CCUPIEA cuv it ca i i e i et e 9
Anglesmeasured. ... ... ...l liieeaiiiaaeeaaa 53
L1 1STC3 152 1T ) 1 St 867
Miles of ocean-shore line .. ... . oo ie i i i e aas 6%
*  Miles of streamsand ponds.... ... il e 14
Miles of roads and trails ......... e e atae et e eieee e e 2
Area (Square Miles) . ... oottt e i man e e 9%

On the 5th of May this party was transferred to the upper part of the section near Noyo River,
a8 will be mentioned presently. Mr. Sengteller was aided by Mr., H. L. Willey.

Latitude, longitude, and azimuth at San Simeon and San Luis Obispo, Califorria.—In the spring
Assistant Davidson detailed his aid, Mr. S. R. Throckmorton, to occupy the secondary astronomical
stations at San Simeon and San Luis Opispo, for thie determination of Iatitude and azimuth at one
of the triangulation-stations of each locality.

At San Luis Obispo, Mr. Throckmorton occupied the station Avila, and with the twelve-inch
theodolite No. 37, determined the azimnth of the line Arila—West DBase, by 72 obscrvations upon
Polaris, near elongation. The time was determined by sextaut observations.

At San Simeon station and with the same instrument, the azimuth of the line San Simeon-
North Base was determined by 84 observations upon Polaris, near elongation, time being determined

in the usual way. . . , .
The duplicate record of these observations bas been received at the office. At both stations,

Mr, Throckmorton was aided by Mr. W, 8. Edwards.

Magnetic observations at Point Pinos—~In August and September Mr. Throekmorton, of Assistant
Davidson’s party, determined the magnetic elements at Point Pinos, where similar observations
had been made by Mr. Davidson in 1831. Tn statisties, Mr. Throekmorton recorded 41 observations
for declination on 3 days; 32 for dip, with two needles; 30 for deflections; 27 sets of vibrations ;
observations for time with sextant, and 15 observations on the sun for azimuth. The resalts found
by Assistant Davidson indicate large yearly increase in the magnetic declination. .

Triangulation and topography north of Piedras Blancas.—Assistant Cleveland Rockwell having
previously completed his office-work and made suitable projections, took the field, in Februoary, at
Point Piedras Blancas, and carried the coast triangulation and topography to the nor.thward, near
the southern extremity of the Santa Lucia range of mountains, He made a reconnaissance along
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the seaward face of this range for eighteen miles beyond the Arroyo San Carpofero, and his
observations confirm the previous descriptions of this bold, wild range.

The position of the Harlech Castle Rock, as determined by Assistant Rockwell, corresponds to
that given by the preliminary survey of the late Assistant Cordell. The wreck of the Sierra
Nevada was also located upon the plane-table sheet. The Arroyo La Cruz and San Carpofero are
both considerable streams, with deep channels between high hills, which rise sharply to 500 and
600 feet elevation. The weather during the winter and spring was very boisterous, and retarded:
field-work ; nevertheless the triangulation was carried from Point Piedras Blancas to Valenzuela,
beyond the Arroyo Carpofero, and angular measurements were made upon mountain-peaks for
position and elevation. The following are statistics of the work:

SIgNAalS ereCEEd - - oot v e i e it e e e mmiaaa e aas P 10
Stationsoceupie®.. . ..o il e e itteeeecacciceneanenan 13
Angles measured ............... e eseneaaaa et cbeat e iaaans 86

P oints determineE.. .. .uuueresaoan vretnecaaerectasraasacaraaesaancansan . 22
Observations .. .voe cecier tiienaniencrsreeronanceasanan e rraniieceeeaaas 1,347
Miles of ocean shore-line......... erasesaecrenaane Ceeanan Cteceear i e - 54
Mites Of ToadS v ovn e et imeeea s e e amat e 64
Area, (square miles). .. ... ool i e Ceeen- e G

Asgsistant Rockwell was aided in this section by Mr. George H. Wilson, who is commended for
zealous and efficient services in the field and in eomputation.

At the close of the summer season, this party was transferred to the Columbia River, as will
be mentioned under Section XI. ’

Longitude observations, San Francisco, California.—TFor determining the difference of longitude
between San Francisco and Kalama, on the Columbia River, Oregon, Assistant Davidson oceupied
the astronomical station in Washington Square, San Francisco. The station at Kalama was occu-
pied by Sub-Assistant Eimbeck, whose operations will be noticed further on in this report.

The instruments nsed in this service were the Kessel clock, 1449 ; Hipp chronograph, 3753 ;
and transit No. 3. The manager of the Western Union Telegraph Company gave the use of the
line free of charge, at the request of Mr. Davidson.

TUnusually foggy weather delayed the requisite astronomieal observations, but they were com-
pleted by the 1st of October. Clock-signals were transmitted each way during six nights, and
sinultaneous time-observations were recorded. For instrumental and clock corrections Mr. David-
son recorded, during fourteen nights, 206 transits of 78 stars, over twenty-five threads, filling thirty-
nine chronograph sheets. Observations for personal equation were made after Mr. Eimbeck’s return
from Kalana. -

To assist observers in placing the transit instrument approximately in the plane of the meridian
at any time, Assistant Davidson completed a table of the azimuth and apparent altitude of the
Pole star at stations between latitude 30° and latitude 60° for each fifteen minutes of hour angle.
This table has been printed for general distribution to observers.

Magnetic observations at San Franciseco.—ln 18352, Assistant Davidson determined the magnetic
elements at the astronomical station, Presidio, near San Francisco. Under his direction, Mr.
Throckmorton repeated the series of observations which had been renewed in December, 1871, and
recorded 71 observations for declination on 3 days in October, 1872; 80 on 3 days in June, 1873 ;
67 on 3 days in July, 1873 ; 86 on 5 days in August, 1873,

The results of the field-computation indicate, as do those at all other stations on the western
coast, that the annnal increase of the magnetic declination has been about 2.5 sinee 1850 ; and
they are especially interesting as showing that the maxzimum easterly declination is nearly, if not
quite, attained.

Topography of Table Mountain, San Francisco entrance.~After completing his office-work of the
preceding season, Assistant A. F. Rodgers resumed field-work as early as practicable in the sprin 2,
and completed the detailed survey of Table Mountain, including its two principal peaks, the alti-
tude of which was found to be twenty-six hundred feet.
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This mountain, on the north side of the Golden Gate, is one of the notable land.-marks for vessels
approaching San Franecisco Bar. As it presents from different points varied peculiarities, the flank-
ing-spurs were represented on the plane-table sheet by Mr. Rodgers. The sides of the mountain
are extremely rocky, with strongly-marked gulches. This survey, which was completed in April,
includes an area of seventeen square miles. The subsequent operations of the party of Assistant
Rodgers will be mentioned under another head.

Sand-dunes of San Francisco Peninsula.—In order to secure means for noting the progress of
the sand-dunes in their encroachment npon the peninsula of San Francisco, especially those now
advancing toward the city of San Francisco, Assistant Rodgers, who had made the original topo-
graphical survey, retraced the present outline of this great sand-drift, planted a number of prop-
erly marked stone-blocks in advance of its outline, and determined their relative positions. An-
nual or biennial examinations will heneceforth be made to measure the rate of travel of the sand.
drift. In this work, Assistant Rodgers was aided by Mr. E. F. Dickins. The sand.dunes are rep-
resented on a plane-table sheet of the scale used in the Coast Survey.

Hydrography of San Francisco Bay and approaches.—In the latter part of January, throughout
Febraary, and during parts of April and May, Assistant Gershom Bradtord was engaged in noting
the surface and subsurface currents of the water in San Francisco Bay. The observations at each
station .were made nmight and day for a given period, and the times and stations are well connected.
This work includes also a series of observations in regard to the currents on and around South
ampton shoal. Of the following particulars, most have been plotted in graphical form, and the
sheet exhibits very marked peculiarities in hydrography.

Stations oceupied. ..o it i ittt i, e em e, 19
Angles and bearings of directions.........ooiiii i il e 3,249
Observations of CUTTeNtS. - - i venr it iaiaiar e it saacaaannnan e aaeas 3, 247

During three weeks in March, the party was employed in the vicinity of the wreck of the Eng-
lish ship Patricien, which struck on the outer eund of the Four-fathom bank and was lost. This
wreck had become a serious danger to navigation. After its separation imto two parts, one was
traced and was found to be harmless in deep water ; the other was found by the aid, Mr. Fetdi-
nand Westdahl, on the Four-fathom bank, near where the vessel had been run to save her from
sinking. The exaect position of the part of the wreck which is dangerons was determined and made
known, for the benefit of navigators. In the operations needful, Assistant Bradford with his party,
in the schooner Marcy, had also the use of the steam-tug Sol Thomas, which co-operated for the
service without charge; and of the United States revenue-cutter Wyanda. In June, the bydro-
graphie party was transterred to the vicinity of Flumboldt Bay, for off'shore work, meuntion of
which will be made under a subsequent head. In Augnst, the schooner Marcy being unseaworthy,
Assistant Bradford was directed to charter a tug and make a detailed survey of the approaches,
the bar, and the Golden Gate of San Francisco Bay. This work was begun on the 7th of October,
after the erection and determination of a sufficient number of signals for such service, and is well
under way.

Enough has been done to indicate that important changes have probably taken place, and
that the labor and care béstowed make this survey invaluable as a basis for future comparisons.
At the date of Mr. Bradford’s last report the weather continued favorable for soundings and for
observing currents under appatently normal conditions. The following are statisties:

Bignals erected ... .eevesceeocneitaama it tete e e 8
Stations 0CCuPIeA .« ccvaririreaae i e e eeaeeaaan. 1&_3
Angular measurements- .. ... oo e aiaiaiiaiaiiaaiatas e 4, 607
S TTTIT: 11Ty D R R R R R G veeo 1,900

Tidal observations—The three permanent tidal stations on the western coast are yet under
the care of Col. G. H.Mendell, United States Engineers. By the intelligent interest of thaf: officer,
the self-registering ganges have extended the series of observations. The gange at Fort Point, near
San Francisco, has worked remarkably well in the hands of the observer, Mr. E. Gray, who has
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also continued the series of meteorological observations. Both sets of observations have been reg-
ularly tabulated by the observer.

Tor suggestions of special value in regard to the tidal stations on the Pacific coast I am indebted
also to Assistant George Davidson, whose recommendations have been met by the able co-operation
of Colonel Mendell.

Hydrography of Cordell Bank.—In May Assistant Bradford was directed to extend soundings
in the vicinity of this banlk, but, on account of his illness, the duty devolved upon his aid, Mr."
Westdahl, who conducted the work in the schooner Marcy. Good weather during part of the time
served for determining the position of the baunk, by observing mountain signals of the main triang-
ulation, and by subsequent soundings the bank was developed beyond the limits of former work.
Bad weather, however, set in before the completion of all the soundings deemed needful in that
vieinity. The temperature of the water and the currents were incidentally noted, while the party
was on the bank. About the middle of June Last, the mean temperature of the water was 49°
Fahrenheit. .

Falmouth Shoal.—The site of a reported shoal in the Pacifie, between the parallels 370 15/
and 37° 38 north, and between the meridians 137 03’ and 138° 1(¢” west, has been again examined,
bat without finding any spot corresponding to that reported by the ship Fulmouth several years
ago. Commander Johnson, with the steamer Hassler, made 109 casts of the lead in the vicinity, but
without finding bottom .in 2,400 fathoms. In reference to the results of his examination, that
officer says: * Lookouts were constantly aloft, but no indication of shoal water could be discovered.
We frequently saw discolored water, caused by the shadow of a clond. While on the ground we
sighted, ran alongside of, and examined a saw- log of Oregon pine, squared at each end as for the
saw-mill. The log, about twenty-five feet long, and more than two feet in diameter, was thickly
covered with barnacles and mussels, except at the surface, and the influence which brought the log
would naturally bring kelp to that same locality.”

The steamer ran fourteen hundred miles during this examination, which was commenced on
the 24th of May and occupied the hydrographic party until the middle of June.

Triangulation and topography novth of Mendocino Bay.-—After quitting the field near San
Luis Obispo Bay, as stated under the preceding head, Assistant Louis A. Sengteller completed the
office details pertaining to that survey, and transferred his party to the vicinity of Mendocino Bay,
to resume the topography and triangulation from the northern limits of his previous work.

The shores of this part of the coast of California are moderately high bluffs bordered by innu-
merable rocks, From the flanks of the adjacent mountains the timber comes well down toward the
shore-line, and adds to the difficulty of pushing triangulation along the ocean front. To avoid
expense in opening lines, one of the stations occupied by Mr. Sengteller with the theodolite was
upon a tree 103 feet above the ground. After determining a sufficient number of points the
plane-table survey was extended along the coast from Rassian Guleh to Pudding Creek, or several
mileg above the mouth of Noyo River. This survey includes thelight-house site at Point Cabrillo,
and the landing-places at Caspar Creek and Noyo River, at each of which, saw.mills now cut a -
daily average of thirty thousand feet of lmmber. The landings afford tolerable shelter for vessels
from the prevailing winds of summer, but are uncertain in winter, and in that season are unsafe.
After extending the topographical survey as far as practicable, Mr, Sengteller, aided by Mr. Willey,
pushed a tertiary triangulation to connect hiswork with that of Assistant Rodgers, whose party was
employed to the northward. Both parties were yet in the field when the last reports from the section
were received. The statisties of Mr. Sengteller’s work are :

Signalserected. ........... .. ...l e ee e iiaa s 15
Stations occupied ... ... ool Crereneraaen fhemerenas e 25
- 11 TR T o 211
Number of obServations ... ... ... o iit tiiietiaiite e carnna e aiaaaaaan 3,315
Miles of shore-line surveyed...........c ... . e secsnanns 19
Miles of streams and ponds ........ ..ol et ereetienaan 84
Miles of roads and trails ..... tecesenaasan Cereaaaane. Srevesuetearanneanne 154

Area of topography (square miles).......ce0uen.. teeemecess etasineanes sean 84
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Triangulation and topography between Noyo River and Shelter Core, California—As mentioned
under a preceding head, Assistant A. F. Rodgers completed his office-work in the course of the
winter of 1872, and early in the following spring took the ficld in the vieinity of San Franciseo. In
July, he transferred his party to the coast of California, north of Noyo River entraunce, and resumed
work where his operations had Deen closed in the preceding season. The region is wild, almost
uninhabited, and destitute of roads. Mountain spurs, high, broken, and abrapt, eovered with heavy
timber and dense chapparal, came down boldly to the shore of the ocean.  Advanece in any direction
on land was difficult, and the natural obstacles to progress were increased during the summer by
prevailing fogs. As autumn approached the weather became more favorable. Assistant Rodgers
pushed the needful triangulation, while his aid, Mr. E. F. Dickins, worked with the plane-table.
The party, when the last report was received, was yet in the field, Mr. Rodgers intending to join his
work with the survey which Assistant Sengteller was conducting along the coast from the south.
ward, Statisties given in the field-report of Assistant Rodgers are:

Signals erected .. ... . .. e a3
Stations oceupied .. ... oL a5
Objects observed on.....oo ... il a... e e e e 33
Angles measured ....... .. ... ... ... .. et e a e e 303
Number of angular meaASHremMentS « .o o ve e it ittt e oot et 11,753

The three plane-table sheets now with the party represent tweunty-four miles of the coast of the
Pacifie, and in detail an area of 13 square miles.

Off-shore hydrography near Humboldt Bay.—In December, 1872, while the schooner Marey was
under repairs, Assistant Bradford dispatched his aid, Mr. Westdahl, to wateh in heavy weather,
and determine the position of any undiscovered rocks off Cape Mendocino. In the course of a
month he discovered five dangerous rocks, and saw the great swell of the Pacific breaking in two
localities over large areas of ground on which subsequent soundings showed from 9 to 10 fathoms
of water. He made 164 observations for the positions of ten sunken rocks, which had been indi-
cated by sharp, distinct breakers.

Late in June the party sailed in the vessel for Humboldt Bay to prosecute the off-shore bydrog-
raphy; but after the requisite operations on shore, the schooner was found to Le unseaworthy,
and returned to San Francisco in the middle of August. Before leaving Humboldt Bay, Assistant
Bradford had erected twenty-one signals, and occupied five stations for conducting the off-shore
bydrography. The work done after the return of the party to San Francisco has already been
mentioned. :

Hydvrography off Crescent City, California.—The steamer Hassler, with the hydrographic party of
Commander P.C. Johnson, United States Navy, Assistant in the Coast Sarvey,reached Crescent City
early in July. Fogsand winds much interrapted progress in the soundings intended to be made in
the vicinity. It was found,consequently,impracticable to run lines off shore to deep water, the need-
ful signals being usnally invisible when the vessel was only a mile or two from land. The reef off
Crescent City was, however, thoroughly developed, and additional soundings were made in its
vicinity. Tidal observations were recorded at Crescent Gity until the end of September, when the
steamer returned to San Francisco. Under the head of Seection XI, mention will be made of other
surveys made by Commander Johnson.

Reconnaissance and triangulation from Rocky Point to Klamath River.—lLate in the season,
Assistant A. W, Chase transferred his party from the vieinity of Cape Sebastian, in Seection XI, to
the Klamath River, and made a reconnaissance and preliminary triangulation along the coast of
California from the False Klamath to Rocky Point, north of Trinidad Bay, incidentally sketching
in the shore-line and approximately locating the rocks along the coast. The shores trz_a.versed by
his party being high, and covered with heavy timber from the mountain-crests inland, aﬁor_d scanty
means of carrying on the tertiary triangulation. Mr. Chase, however, found that a satisfactory
trigonometrical connection can be effected between the Crescent City survey and the work on am-
boldt Bay., In this reconnaissance, 723 preliminary angles were measured from the selected sta-
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tions. The statistics of triangulation completed from False Klamath to a point two miles south of
the Klamath River are:

Signals erected . .. .. coi et iiieiiiaaneaaaae 8
Stations occupied .. . ..o i i e e ettt a e 6
Angles obSErved .. ..o oot i e i et 27
O DSETIVALIONS + v - et iace it aeeaome ceataeaasaecaeaaaaiaenaneaaoeranann 327 '

Assistant Chase was in the field at the date of his report. During the season he was aided by
Mr. Pau! Schuomacher.

Aids to navigation—-In the course of the year Assistant Davidson has communicated for the
information of the Light-House Board his views upon the best sites for light-houses and other aids
to navigation on the western coast. His recommendations have included the erection of a light-
house at Point Cabrillo, and of others in Admiralty Inlet, Puget Sound, and Hood’s Canal, in the
order of time in which the necessities of commerce may require them ; a fog-whistle abreast of the
southern limit of the bar of San Francisco Bay; a buoy to mark the wreck of the ship Patrician
on the Four-fathom bank, near the Golden Gate; and a fog-whistle at the entrance to Humboldt
Bay.

Subassistant George Farquhar has been employed, under the direction of Assistant Davidson,
in making projections for the geographical reconnaissance of the western coast of Lower California,
and projections for the inshore and offshore hydrography of the coast north and south of Crescent
City reef. On these were plotted about two hundred trigonometrical points, the positions of which
had been determined by field observations. He has also daplicated the numerous coast-views
obtained by Mr. Davidson, exclusive of nearly one hundred views of points on the coast of Lower
California and of the eastern shores of the Gulf of California kindly lent by Capt. William Metzgar.

.Of Scammon’s Lagoon and others on the coast of Lower California, of which maps, with sailing
directions, have been completed by Capt. C. M. Secammon, of the United States Revenue Marine,
copies were made by Mr. Farquhar and filed in the archives. He has furnished the numerous
tracings required in the operations of the field and hydrographic parties, and, under the inspection
of Mr. Davidson, compiled data for the study of the great warm stream of the Pagcific which passes
the coast of Japan.

SECTION XI.

COAST OF OREGON AND OF "WASHINGTON TERRITORY, INCLUDING THE INTERIOR BAYS, PORTS, AND
RIVERS. (SkercH No. 16, bis.)

Triangulation and topography between Mack’s Arch and Royue River, Oregon.—After closing at
San Pedro Bay in Section X, Assistant A. W. Chase was engaged for a month in computations
and other office-duty pertaining to his previous field-work. He took the field in July in the vicinity
of Mack’s Arch, and erected signals for a scheme of triangulation turning on Northwest rock of the
Crescent City Reef; but bad weather prevented observations with the theodolite. This part of the
season was employed in pointing out the localities of the stations of previous years for the use of
Commander Johnson, chief of the hydrographic party. The tertiary triangulation was subsequently
extended from Crook’s Point to Cape Sebastian, and from thenee Mr. Chase made a reconnaissance
to Rogue River. This work was conducted over one of the roughest stretches of the coast of Oregon.
The region is sparsely settled and withont-roads. The following are statistics of the triangulation :

Signalserecled ............. ... ..... eem e e icrereerer e aranaaan 18
Stations occupied ............ f ettt eeierae e re et ear e, et eeeeen - 16
Anglesobserved ....... ... oo il Ceeean e, aeteaenaan -9
ObServations ... .. . ottt et ccmr it raaan tresessenanan L. 1,295

The topography was carried from Crook’s Point to Cape Sebastian. A tracin g made by plane
table reconnaissance of Hunter’s Cove anchorage was furnished to the h ydrographic party. Mr.
Chase also made sketches of Chetko River entrance and anchorage from seaward.
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Hydrography of Hunter’s Cove and Chetko entrance, Oregon.—An anchorage, with good shelter
for small coasting-vessels, under Cape Sebastian, and of which the shore-line was traced this season,
as already mentioned, was carefully sounded out by the hydrographic party of Commander John-
son, with the steamer Hassler. This anchorage is locally known as Hunter’s Cove. Schooners can
anchor safely under the lee of the island daring stiff southeast winds.

Of Chetko Cove, which was also developed by soundings, Commander Johnsoun reports: ¢ This
is an excellent snmmer anchorage; even preferable to that at Crescent City, in case of a southeast
wind, as there is more room for a sailing-vessel to work.” :

While soundings were in progress in the vicinity, simualtaneons observations for high and low
water were recorded from July 17 until Augast 25 at Hunter’s Cove and Chetko entrance.

Latitude, tongitwde, and azimuth at Kalama, Oregon.—In Augnst, Assistant George Davidson
detached Subassistant William Eimbeck and Mr. T. J. Lowry from his party to ocenpy a station
at Kalama, on the Columbia River, for the determination of longitude. As already stated, Mr.
Davidson remained at San Francisco and exchanged signals by telegraph. The triangnlation of
the Columbia River includes the astronomical station of 1851 at Cape Disappointment, and i also
connected with the sarvey of Shoalwater Bay. As heretofore, the Western Union Telegraph Com-
pany accorded the free use of their lines for this service. The season was favorable for work on
the Columbia, but continnous fogs prevailed at San Franeisco, so that on several nights when
clock-signals were transmitted, one observer or the other was unable to make observations for time.
At Kalama, transits were observed upon 18 nights, and signals were transmitted on 6 nights,
when time observations were complete. The whole number of transits was 371, upou 30 stars,
with the Davidson meridian instrument No. 1. The registry was made on the Hipp field-chrono-
graph No. 4848, with the Frodsham Dbreak-circnit chronometer No, 3479. Afier eompleting these,
observations were commenced for latitude with zenith telescope Ne, 1, and continued for 10 nights.
The total number of observations was 133, upon 30 pairs and triplets. The reduction of this work
is now in progress. Azimuth observations were completed in 6 nights, the record showing 120
measures for angle between the mark and Polaris, near eastern elongation, with the twelve-inch
theodolite No. 37, and 92 observations for time with the sextant.

Subassistant Eimbeek, after closing at Kalawma, transferred his party to Cape Disappointment.

. Triangulation of the Columbia River.—In May, Assistant Cleveland Rockwell transferred his
party from the southern eoast of California to the Columbia River to eontinne the work of previous
seasons. As it was important to adjust the snrvey of the Columbia by observing at a point for
longitude, instead of continning the topography of the river shores, the triangulation was pushed
forward from Westport to Kalama a distance of 32 miles. At the last-named point the Northern
Pacific Railroad leaves the Columbia River and passes northward toward Puget Sound. The
valley of the Columbia is heavily wooded, and progress through it is impeded by a dense under-
growth. The old limits of the river are steep, rocky, basaltic banks, heavily timbered, wherever
trees can find room. Within the original banks lie extensive timbered flats, and broad marshes
everywhere cut up by sloughs. A boat furnished the only means of transportation for the party.
and the work was consequently very laborious, especially when the freshets of June were runuing.
In making the reconnaissance and reaching the stations, the only practicalile route was throu.gh
sloughs. Lines of sight had to be opened from each station, and every forward line was studied
under great disadvantages; but the sketch of the trian gulation exhibits a satistactory scheme, and
the progress made is evidence of special energy in the service. On the Columbia the weather was
favorable, and only a few days were lost by reason of the prolonged smoky season. The following

are statistics of the work:

Signals erected .. .. .. e e e e e e e 34
Stations oceupied ... .oeoeoatoiras e e R e ;9
Angles measured .. ... e veiaee e mndeesa e e eieaeaaen et 129
Points determined.........cccon-veren- P . 40
O DSEIVALIOIIS . - + v e e v et soamnesncerannsansneennmssrean e nansaeanenaes . 4’2.’-13
Vertical angle-observations ............ e it eeeuiseenaen .ZO
Heights determined a...coveevvvaceiononsns et eetaetaeeeae e, ceaenn

H. Ex. 133 8
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After connecting his triangulation with the point occupied by Subassistant Eimbeck, at
Kalama, for determining longitnde, Assistant Rockwell retarned to San Franeisco, and is again
engaged on the southern coast of California. He was aided in both sections by Mr. Geo. H. Wilson.

Magnetic observations at Cape Disappointment, Washington.—After closing the service mentioned
under a preceding head, Subassistant Eimbeck and Mr. Lowry occapied the two magnetic stations
at Cape Disappointment, where Assistant Davidson had determined the magnetic elements in 1851,
The records of this season include 332 observations upon 9 days for declination ;3 125 observations:
for deflection ; 100 for vibration; and 248 observatious for dip, with two needles., The azimuth was
determined Ly 41 observations on the sun, and the local time by 72 doublie altitndes with the sex.
tant. From Cape Disappointment the party returned to San Francisco and engaged in the compu-
tations.

Triangulation and fopography of Shealwater Bay, Washington.—Subassistant J. J. Gilbert, after
inking and tracing lhis topographical sheets and reviewing the field-computations of his triangula-
tion of the coast of Washington Territory, took the field in April, and prosecuted work in Shoal-
water Bay soutbward to connect with the survey of Columbia River. In order to do this, it was
necessary to open nine avenues for lines of sight throngh dense fir forests, that cover the hills and
low ground. The labor was great, but is repaid by the satisfactory junction of the two surveys.
Both are now in known geographical relation by determinations made this season for the longitude
of a station at Kalama, on the Columbia River. The following are statistics of Mr, Gilbert’s trian-
gulation :

Signals erected ...... e e et ket maememaee e e 35
Stations ocenpied .. ... L it it e e 27
Angles measured...... femieieresean et ettt cai et et 17

Objects observed upon ... .covvveenevnn.. ke e e e aaae e 151
LTS AT T U 4,920

The topography on four sheets represents the shores of Shoalwater Bay southward from the
limits of the last season’s work and connects with the plane-table survey of Baker’s Bay. The
statistics are:

Miles of ocean and bay shores................oiiiiiiia.. e i . 52
Miles of sloughs. ... ... ... ... e it cataaaera et i 25
Miles of TOAdS . . - . o i i e e tiabamaeameeaanana, 5
Area (square miles) .. ... . e i 32

Near the close of the season Mr. Gilbert started on a reconnaissance to examine the coast
between Point Adams and Killamook, with reference to the practicability of conducting triangu.
lation. He was engaged in that service at the date of his last report on field-work.

Tidal observations. The excellent series of tidal and meteorological observations made at
Astoria have been continned by Mr. L. Wilson, under the supervision of Major G. H. Mendell, of
the Corps of Engineers, Bvt. Col. U. 8. A., who has ably carried out the plans furnished from the
Office. The tabulations of high and low waters and the hourly readings are now made by the
observer,

The self-registering gange formerly used at San Diego has been put up at Port Townshend by
Assistant Lawson, and is now working regularly. Mr. Wilson left Astoria for a few days to assist
Mr. Lawson in this work and to instruct the observer, Mr. L. Nessel, who also tabulates the tidal
registers and keeps up a series of meteorological observations.

Triangulation and topography of Puget Sound, Washington.—During the winter of 1872, Assistant
James 8. Lawson was engaged in computing the results of his field-observations of the previous
year, and in inking and tracing the topographical sheets, duplicating records of observations, and
making projections for work during the present season. Early in the spring he took the field for
the triangulation, topography, and hydrography of Budd’s Inlet and its approaches. The work
includes the town of Tumwater, at the extreme southern end of Puget Sound, the town of Olympia,
and the village of Swantown. In the immediate vicinity of the inlet the shores are thickly wooded,
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and covered also with a dense undergrowth, but the “logging roads” afforded tolerable means for
carrying on the topography, of whick the following are statisties:

Miles of bay-shore line.. .. ... ... ... . L. 33
MileS OF TOAMAS . ooventueen st ie et e et e e e e 30
Area (square miles) ........... ...l doa e e et ieae e 12

At station Cooper, between Budd and Eld Inlets, Assistant Lawson made 114 observations, by
(touble zenith distances, for determining the approximate positions of the north, south, and middle
peaks of Mount Ruainiér, and the highest point of Mount Saint Helens. ‘

In the field-work, aud in office-reductions, Assistant Lawson was efficiently aided by Mr. Fred.
A. Lawson. The party had the use of the brig R. H, Fauntleroy.

Hydrography of Puget Sound, Washington.—After completing the topography of Budd's Iulet,
Assistant Lawson took up and prosecated the hydrography of the inlet and its approaches, and was
so engaged until the close of the season. Fogs and smoke retarded the progress of the work. The
survey extends four miles northward of Olympia, and soundings have been made quite numerous
on account of the proposed reclamation of the *flats” near Olympia. The hydrography includes
also the terminus of one of the branches of the Northern Pacific Railroad. While soundings were
in progress, Assistant Lawson kept up a series of tidal observations. The following are statistics
of the hydrography :

Angles measured.................... ... e e e 691
Number of soundings. ... .. ... i 13, 650

SECTIOXN XII.
COAST OF ALASKA TERRITORY. (Skercu No. 17.)

Reconnaissance of the coast of Alaske.—Further progress has been made in the development
of the coast of Alaska, by a party under the direction of Assistant W. H. Dall.  Au outline of the
operations of the season will be found in the appended extracts from lhiis report.

With the schooner Yukon, which had been fitted out under his immediate supervision, Mr.
Dall left San Franciseo on the 28th of April, and reached Ilinliuk on the 20th of May, making the
shortest run yvet known between the two points. On the voyage very heavy weather was encoun-
tered, lasting vearly a week, and a calm which lasted three days.

¢ We made land when seventeen days out near the Saunakh reefs, and during the calm dis-
covered a bank lying some distance off shore with thirty-eight futhoms of water and gravelly bot-
tom. Here we found cod and halibut of large size and good quality in great abundance. We ob-
tained a good serjes of observations, fixing the position, and approximately determining the south-
ern and eastern limits of the Saunakh reefs. Within the limits of the bank, and Detween it and
the shore, we found depths of 75 to 100 fathoms.”

Mr. Dall remarks that this shoal ground in respect of distance from the nearest land corres-
ponds with several other banks already known ; in particular one off the sonthiern end of Kadiak;
another discovered by Assistant Davidson in 1867 off Unimak; and a third, known as the ¢ off-
shore ground” of the Shumagin fishermen; and from this correspondence at four places he infers
the existence of a submarine ridge running parallel with the peninsula, from Unimak eastward.

« Current observations were kept up during the voyage, the results tending to confirm the
observations of previous years.” * * * * * *

“The past winter in this region, as in the castern United States, has been one of unusnal
severity ; and the season was fully a month later than the average. Ficld-ice on the 20th of May
in Behring Sea reached to within 130 miles of Unalaska, and was from 10 to 40 feet in height above
the water. This has not been paralleled since 1831, according to local tradition and the church
records.” * > * * * * *

“ After rating our chronometers, we sailed from Unalaska for the Western Islands, and visited
in the course of the summer nearly all the harbors previously known. A new and excellent one
was discovered at the island of Adakh. Returning to Unalaska, we obtained the summer rate of
the chronowmeters, and, proceeding to the Shumagins, coutinued at work until the antumn storms ren-
dered it advisable to close operations for the year.” Daring a tremendous gale on the 12th of Oec-
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tober, the Yukon was held by three anchors in Humboldt harbor, which had been surveyed by the
party last year, but the schooner William Whelan was driven ashore and totally wrecked at Unga,
twelve miles to the southward. Oun receipt of a note which Captain Holder had sent by a native,
Assistant Dall promptly went to the site of the disaster and bronght the captain and crew of the
wrecked vessel, on the schooner Yukon, to San Francisco.

In advance of gailing for Alaska the attention of Mr. Dall had been requested for the selec-
tion of a site proper for landing a telegraph-cable intended to traverse the Northern Pacific. This °
service his large experience in the operations of the Western Union Telegraph Company in pre-
vious years enabled him to perform to the satisfaction of the agents of the enterprise. A site was
chosen for a telegraph-station on the island of Kyska, and the harbor and its vicinity were care-
fully surveyed.

¢ We obtained over a thousand astronomical observations during the season, and nearly as
many for maguetic elements. The latter show an average decrease in the declination of more than
two degrees at most of the stations, since observations were last taken, more than twenty years
ago. Our stations are at nearly even distances from the Shmmagins to the western end of the
chain.”

¢ Deep-sea soundings were made wherever opportunity offered, and much greater depths were
found than any previously reported in Behring Sea. We found, too, the deposition of Globigerina
mud, or recent chalk-formation, going on at the depth of 800 fathoms.” :

Soundings made by the party in the Yukon disprove the existence of the Bogosloff reef, which
has been marked on previous general charts as extending for twenty miles from Unimak. “We
found 800 fathoms and no bottom on the exact line of the supposed reef less than ten miles from
the island.”

The report of Mr. Dall includes special mention of the energy, interest, and eompeteney dis-
played by Mr. Marcus Baker, the astronomical aid in the party, who lost no opportunity for secur-
ing results. Much of the season was passed amid rains and fogs, but a large store of important
hydrographie particulars has been gathered, and the positions of most of the prominent voleanic
peaks were determined approximately, as landmarks for charts.

The schooner Yukon arrived at San Francisco on the 6th of Novewmber, after a passage of
eighteen days, from the Shumagin Islands. Assistant Dall and bis aid, Mr. Baker, are now engaged
in the computations and other office details pertaining to the operatious of the present year on the
coast of Alaska.

The report made by Mr. Dall, after his return to San Franciseo, is given in the Appendix,
No. 11, .

Tidal observations.—The self-registering gauge intended to secure a series of observations at
Saint Pauls Island, in Behring Sea, arrived there in April, 1872, but unfortunately the fastenings
of the clock-face had given way in the transit, and thus some parts of the apparatus had been
injured. Capt. Charles Bryant, to whom the instrument was consigned, repaired the clock as far
as possible in the absence of ordinary facilities, and put the tide-gauge into working order at Vil-
lage Cove, on the western side of the island, where it was fastened to a crib of timber filled with
stone. A beneh-mark was established on a rock near the erib. With occasional stoppages, owing
to the injury which the clock bad received on its passage, the times and heights of the tide were
recorded during June, July, and August of 1872. After that the record was more frequently inter-
rupted by defect in the moving apparatus, and Captain Bryant, who bad done the utmost to pre-
serve continuity of the record, was constrained to remove the instrument in the middle of Decem-
ber. Soon afterward the northern drift-ice from Behring Sea, swept in by southwest winds, filled
the cove, aud iu loosening with the approach of spring carried away the crib which hiad been con-
structed to sastain the tide-gauge. The records for six months, of which the last three are marked
by numerous interruptions, have been reccived at the oftice.

COAST SURVEY OFFICE.

The operations of the Coast Survey Office have been conducted, as for many years past, by
Assistant J. E. Hilgard, who resumed their immediate direction upon his return from Europe at the
baginning of November, relieving Assistant C. 8. Peirce from temporary charge of the Office.
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The organization of the different divisions of the Office has remained unchanged. The following
statement gives a succinet account of their operations during the past year, which have fually kept
pace with the advance of the field-work.

Hydrographic division.—The planning and verifying the work of sounding-parties is under the
immediate direction of Capt. C. P. Patterson, inspector 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, consisting of plotting and drawing of hydrographic charts
from the field-records, has been performed by Mr. E. Willenbiicher, the principal hydrographie
draughtsman, who has also verified all reduced drawings ot hydrography, and has prepared all
notes relating to lights, buoys, and sailing-directions for the published charts. In drawing the
charts from original notes, he was assisted by Mr. J. Sprandal.

Computing division.~The computing division of the Office has been continued in charge of As.
sistant Charles A. Schotf, with the same general organization as in preceding years. The special
duties assigned to the computers may be stated, in general, to have been as follows: To Assistant
T. W. Werner, the compatation of carrent work connected with triangulations; to Dr. G. Rumpt,
the comparison of field and office computations of geodetic work, and charge of registers of results;
to Mr. J. Main, the comparison of astronomical computations of time, azimuth, and latitude deter-
minations; to Mr. E. H. Conrteuay, the least squares adjunstments of completed triangulations; to
Prof. R. Keith and Mr. F, Hudson, temporary computers, the reduction of astronomical observa-
tions ; and to Mr. H. H. Gerdes, the clerical work of the computing division. The direction and
examination of computations and the duty of making special discussions after, and reporting the
results reached, devolved npon Assistant C. A. Schott. During the temporary absence of Assistant
Hilgard, Assistant Schott was acting assistant in charge, between August 11 and September 8.
Respecting the personnel, the following changes have oceurred during the year: Dr, F. Kampf gave
up his connection with the survey March 31; Mr, M. H. Doolittle was temporarily engaged betwcen
April 21 and June 11, and took permanently the position vacated by Dr. Kampf, on September 1;
Mr. W. B. French was assigned to field-daty March G, and his position in the Office was filled by
Mr. H, H. Gerdes, from that date; Mr. L. P. Shidy was temporarily connected with the computing
division between July 19 and Aungust 19, when he was transferred to the tidal division; Mr. (.1,
Gardoer was temporarily assigned to duty on September 1. :

Of the special discassions made by Mr. Schott, the following may be mentioned : Results ot
hypsometric measures taken at Bodega Head and Ross Mountain, in 1860 and 1872, by Assistant G,
Davidson, (a joint paper with the observer;) results of the secular change of the maguetic declina-
tion at various stations; adaptation of triangulations to various conditions and configurations of
the eartl’s surface; results of the secular change of the magnetic declination, dip, and intensity, at
Washington, 1. C.; results of differential observations of the magnetie declination made by Dr.
Walker, at Fort Steilacoom, in 1866, and at Camp Date Creek, Arizona, in 1867. He also made,
on three days, the usual magnetic observations at Washington, and, in connection with these, tested
the aceuracy attainable with the 2§-inch Casella theodolite, in observations for astronomical lati-
tudes and azimuth.

Tidal division.—The duties of this division, consisting of the redaction of the tidal observations
taken at the several established stations on the Atlantic and Yacitic coasts; the prediction and pub-
lication of tide-tables for the principal ports of the United States; the preparation of all data rela-
tive to tides required for use in oftice and field work; correspondence with observers and in reply to
inquiries; inspection of new apparatus, and the general supervision of the service, have been con-
tinued under the charge of Mr. R. S. Avery, who has been assisted in the computations by Messrs.
J. Downs, A. Gottheil, C. Ferguson, L. P, Shidy, and Miss M. Thomas. The partienlars relating
to the permanent tidal-stations, and observers at the same, have been mentioned under the heads
of the respective sections in which they are situated.

The amount of office- work has been much reduced of late, by instructing the observers to tabu-
late the high and low water as well as the height of the ordinates for every hour on suitgbl y—l)‘re-
pared blank forms. This is done by the observers at North Haven, Fort Mouroe, Fort Point, (San
Francisco,) Astoria, and Port Townsend; and it would appear that the character gf the observa.trlons
has been sensibly improved by their attention being directed to the inconvenicuce of occasional
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failure. The tide-ganges of the new form, with cylinder revolving once in twenty-four hours, receiv-
ing a week’s record, have been specially provided with all that is requisite for tabulating conven-
iently and accurately. Where these tables have not been made by observers, they have been made
in the Office as soon as eonvenient. The primary reductions for all the observations are made soon
after they are received, and the resnlis put in 2 shape convenient for use when wanted. The dupli-
cation of hourly readings is completed for North Haven, Santiago, Fort Point, and Port Townsend,
and nearly up to date for Boston and New York. For the latter places only selected years have
been read, the earlier ones being too imperfect. The missing places in the Fort Point and Santiago
series have been interpolated by curves.

On application of Mr. E. Roberts, of the British Nautical Almanac office, a copy of hourly read-
ings of tidal observations at Fernandina, Fla., for one year, and of those at Santiago, Cal., for two
years, were sent to him, to enable him to apply to them the new harmwounic analysis of Professor
Thomson, which had been unsed very saccessfully on several series of British observations, and on
some of our own, previously sent to him.

The Tide-Tables annually issued, containing predictions of tides for the principal ports of the
United States during the ensuning year, have been computed for 1874, under Mr. Avery’s super-
vision, and published. The predictions for Boston were contributed by Mr. Ferrel, based on his
discussions of his observations for that port. The table of constants appended to these publications
was improved and extended by means of new matter received at the Office.

Drawing division,—This division is under the special direction of the assistant in charge of the
Office. Itsimmediate supervision, as heretofore, has remained with Mr. W. T. Bright, who, from his
long experience in the division, has beeu enabled efficiently to distribute the work, adapting it gen-
erally to the special fitness of the several draughtsmen. The duaties of the division have been
divided nearly as follows: (See also Appendix No. 4.)

Mr. A. Lindenkoll has been engaged in reducing for publication the topography and hydrogra-
phy of the coast and harbor charts, and in making additions to the general coast and sailing charts.
He has brought up to date the list of progress sketches that accompany the annual reports; made
projectious on eopper, projections for field-parties, and diagrams. Mr. H. Lindenkohl was employed
upon the finer topographical reductions as well as upon the hydrography of various charts of the
coast. He has made field-projections, tracings, and a great portion of his time has been given to the
production of a number of photolithographic maps and charts. He has also engraved on copper
the topography of San Franeisco and Tamal Pais peninsula, upon the ;%544 scale, chart of part
of the western coast. Mr. L, Karcher has constructed the greater number of projections called for
by the numerous field-parties, made diagrams and tracings, and has been eugaged upon photo-
lithographic charts and sketches. Mr. ¥. S8mith continued tracing for photographing to the publi-
cation scale of o igp the original topographical field-sheets; made projects and copies of field-
sketehbes. Messrs. F. and W, Fairfax have made traced copics of original hydrographic and topo-
graphical maps and charts called for by the public service, and done miscellaneous duty. Mr. E. J.
Sommer, until May, when he left the Office, was engaged upon preliminary charts and sketches.
Mr. . Erichsen has filled in upon photographic prints, scale 33,4, the topographical details, and
has been engaged upon various classes of miscellaneous work. Mr. H. Eichholtz has been employed
upon adding corrections to eharts already published. Mr. C. E. Lewis has attended to copying for
the division and for the Office. Mrs. E. Nesbitt was employed in duplicating the volumes of geo-
graphical positions used Ly the division, Mr. E. Molkow was engaged during November and Decem-
ber in measuring the shore-line, &c., of recent topographical sheets. Mr. F. Hartig was assigned to
the division in July, and worked upon special maps, charts, and tracings. Mr. M. Angles joined the
division in Febrmary, and bhas been employed. upon photolithographic charts and miscellaneous
work. Messrs, R. F. Bartle and R. Wehrhan were temporarily attached to the division duoring a
portion of the year, and made tracings, corrected published charts, &e.

In addition to the work shown in Appendix No. 4, the following statement as to the operations
of this division is given :

Projects for new charts prepared....... ... coiiiiiii it i e 23
Projectious made for the use of the topographieal and hydrographical parties. . ... 96
Topographical sheets traced for reduction by photography................ veee.s 11
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DHagrams. ot ivnreniiiiieiiii it an e e e . 8
Projections on copper for engraved charts . ...... ... ... ... .l PP 11
Tracings madeonspecial calls.. ... .. .. ... .0 Lol L, 83
Miscellaneous tracings and diagrams for field and office use .... ... ... ....... 117

The information furnished by this division of the Office in reply to special ealls, usually in the
form of tracings from the original maps and charts of the survey, is given in Appendix No.3.

Eagraving division.—This division has remained under the charge of Mr. E. Hergesheimer, whose
executive ability, no less than his technical knowledge of surveying, drawing, and engraving, is
constantly exercised in promoting the efficiency of the work. The distribution of the work among
the different engravers, the sapervision of its execution, and verification of the same, the prepara-
tion of all the lettering, titles, and notes, and the arrangement of the work of electrotyping, are
among the many duties performed by him.

During the last year the force of this division has been employed as follows: Messrs. J.
Enthofter, S. Siebert, H. C. Evans, A. Sengteller, W. A. Thompson, and A. M. Maedel as topo-
graphical engravers; Messrs, J. Knight, E. A. Maedel, F. Courtenay and A. Peterson as letter
engravers; Messrs. H. M. Knight, H. 8. Barnard, and F. W. Benner upon sanding ; Messrs. J. .
Kondrap, R. F. Bartle, J. G. Thompson, E. H. Sipe, W. H. Davis, and W. H. Knight as miseella-
neous engravers ; Messrs, J. Euthoffer, S. Siebert, H. C. Evans, and F. Courtenay have been
employed ouly upon contract work; Mr. E. Molkow, who for several years has reduced outlines on
copper with the pantograph, resigned the early part of the year; Mr. R, I'. Bartle was engaged but
one month during the year, on account of failure of sight; Me. G. A. Morrison, the clerk of the
division, was transferred to the field in July; the clerical duties have since been performed by Mr.
L. C. Xerr.

A tabular statement of the charts worked apon, and the work performed by each engraver, 18
given in Appendix No. 3.

Flectrotyping and photographing.—>Mr. George Mathiot conducted these operations as heretofore
until the last day of May, when his life was suddenly and unexpectedly ended by the ruptare of a
large blood-vessel. Mr. Mathiot had had charge of that important branch of the work for more
than twenty years; and the great perfection of details and invariable success of the operations
were, in a large measure, owing to his untiring zeal and ingenuity in experiment. A description
of the process of electrotyping, as carried on in the Coast Survey Office, was given by him in the
Coast Survey Report for 1851,

He was succeeded in charge of the work Ly Mr. A. Zambrock, who had previously assisted
Mr. Mathiot, and who has since carried on the operations with entire success, Mr. I*. Ober assisting,
as heretofore. During the year thirty-three electrotypes of the engraved plates have been repro-
duced, and the photographic reductions required for the drawing and engraving dis isions have
been made as asual. )

Division of charts and instruments.—The work in this division, which included, besides the safe-
keeping of archives, the map-printing, distribution of charts and rsports, and the mechanician’s and
earpenter shops, has been directed during the year by Mr. John T, Hoover.

The daty of registering and filing for convenient reference the original maps and charts of the
survey, and the records of observations made in the field, and of keeping an account of the same,
as they are used in the Office, wag performed by Mr. A. Zumbrock until June; after that time by
Mr. A. Schott.

By the press used for copper-plate printing 14,810 copies of charts and sketches have been
printed within the year. The copper-plate press was worked by Mr. T, V. Durbam until June;
after that time by Mr, Frank Moore.

The work of backing with muslin the sheets required for officc and field use, and the miscella-
neous duties pertaining to the folding-room, were performed during the year by Mr, H. Nissen.

~The map-room was in care of Mr. T. McDonnell. An aggregate of 16,534 copies of charts
‘have been issned within the year, and 4,353 copies of annual reports of various years have been
distributcd.
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The work in the instrument-shiop was done under the supervision of Mr. John Clark, by John
Toller, William Jacobi, Werner Suess, Charles F. Wiirdemann, and E, Eshleman.

The wood-work of instruments, their packing for transportation, and all work of carpentry
required in the Office has been performed by Mr. A. Yeatman, assisted by Mr. F. E. Lackey.

Clerical forece~~The general correspondence and office accounts have been, as heretofore, under
the charge of Mr. V. E. King, assisted by Mr. . W. Clancy. Mr. C. A. Hoover acted as writer in
the hydrographic division. Mr. R. L. Hawkins has continned to discharge the daties of principal
accountant and bookkeeper in the office of the general disbursing agent, Samuel Hein, esq., and
the clerical work of that office has been performed by Mr. W. A, Herbert and W. I. Flenner.

The paper which follows (Appendix No. 1) specifies the sites of work occupied in the past year.
It is gratifying that, widely distributed as the parties have been, the survey has been advanced in
each site, as far as the appropriation would permit, and without special hinderance, either from ac-
cident or by reason of unusually unfavorable weather. ’

In many important defails of the service the assistant in charge of the Ofice, Prof. J. E. Hil-
gard, has given his able co-operation. To the experienceand care of the disbursing officer, Samuel
Hein, esq., has been due the general promptitnde in resuming work at the ehange of the season in
places indicated by my instructions for the transfer of field and hydrographic parties, and in the
arrangement of matter for this report and other office duties under my own direction. Assistant W,
‘W. Cooper has rendered, as heretofore, acceptable services.

Respectfully submitted.

BENJAMIN PEIRCE,
: Superintendent United States Coast Survey.

Hon. WM. A. RICHARDSON,

Secretary of the Treasury, Washinglon, D. C.
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APPENDIX No.

1.

Distribution of surveying-parties upon the Atlantic, Gulf, and Pacific coasts of the United Siates during
the surveying-season of 187273,

i |
i

Coast-sections. ‘Parties.’ Operations. { Persons conducting operations.
SEctios I ! : i
: i H
Atlantic coast of Maine, | No. 1| Topography and | J. W. Donn, assistant; I, C. Donn,

New Hawpshire, Mas- |
sachusetts, and Rhode !
Island, inecluding sea- :

ports, bays, and rivers,

EN

=

-

-1

10

I bhydrography. aid.

i

|

I3, I Dennis, assistant; & N,
Ogden, atd.

Topography ......

A, W, Longfellow, assistant:
Joseph Hergesheimer, aid.

Topography ......
Flydrography ...._ Horace Anderson, assistant; F.
! H. North, E. I King,
Charles Coburn, aids.

Topograpliy .-....0 J. N, McClintock, subassistant ...

F. W. Dorr, assistant; D. B.
Wainwright and W. W, Gil-
Tert, aids.

Topography ......

Topozraphy ...’ C. T. Tardella, aasistant; W. C.

Hodgkins, aid,

Special srvey. .| 1. L. Whiting, 1T, Mitchell, and
Ifall Adams, assistants: J. B.
Weir, aid.

Tapography .-....

Tlull Adams, assistant ............
Geodetic connec. | Professor E.T. Quimby ... ....n.
tion.
Magnaticobserva- | T C lgard oo ooan oot
tions. !
i

Commander John A. Howell, T.
S. N., assistant; Lieutenants
W. 1. Jacgues, E. S. Jacob,
Ricbard Rush, and W. L. Field,
T.8.N.

Iiydrography

J. 8. Bradford, agsistant : John IR,
Jarker,

Hydrography

Astronomieal ob- | T'rofessor Joseph Winltock

servations.

and

T.ocalities of work.

Plane-table survey of the eastern end of Mount
j Desert Island, Me., and soundings adjueent to

i the shoredine,  (See also Scetion IT1L)

: Topography of Ileer Isle, Me., below North-
L west Iarbor, inclnding Greenlaw's Neck and
( the adjacent islands and reefs,  (Sew also Sev
[ tion V)

f Detailed topographical survey coutinued jn the
I vicinity of Casting, Me.

1 ITydrography of Castine Marbor, Me., inclnd
ing part of Penolscot Bay between Cape
Rosier and the Fox Islands. (Fee alsa See
tion V11.)

Detailed survey of Isle au Haut, inelnding the
small islands and reets in its vieinity., (Sec

also Section VI1.)

Topoagraphy of tho siiores of Penobscot River,
Ale., between Indian Pointand Pavkiny” Toint,
including the town of Winterport. (Sce also
Soction IV)

Plane-table survey of the western shoare of
Penobseot River, Me., from Stock ton to Bucks-

port. (See also Sectiou IV.)

Special observations in the waters of Fore
River, Portland Harbor, Me.,
limits traced for prescrving the river-curreut.
{Sce also Section 11.)

and  shore-

Examinatior at Old Orchard Beach, coast of
Maing, and determination of recent changes

in shore-line.

Points determined in geographical position by
triangulation in New Hampshire.

Magnetic declination, dip, and intensity ile-
termined at Eastport, Brunswick, and Tert
land, Me., and at Gorbham, Littleton, and Iian
over, N. H. (Sec also Section IL.)

Hydrographic examination of George's Shoal off
the coast of Massachusetts. Deep-sca sound-
ings northward to Cape Sable, and dredgings
on Jefirey's Dank, Cashe's Ledge, and Stell
wagen's Bank for the Fish Commission, (Sco
also Section VI.)

Special hydrographic examinations in Penob:
scot Bay, and of harbors between Doston and
Point Judith. Tests of sailing-courses, aml
preparation of notes and views for tho Atlan
tic Coast Pilot. (Seo also Sections T1 and I1T)

Observations for determining tho ditference of
longitnde hetween Cambridge, Mass.. and Port

Jervis, N. Y,
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Distribution of surveying-parties upon the Atlantic, Gulf, and Pacific coasts, d:c.—Continued.

0

Coast-sections.

|Partics.
|

Operationa.

Tersons conducting operations.

SrcrioN I—Continued....| No, 14

SretioN 11

Atlanticcoastandsea-ports

of Conpecticut,

Now

York, New Jersey, Pean-
sylvania, and Delaware,

|
{

1

including Dbays and
rivers, and also Lake ;
Champlain. !

—
Bt

16

[
-

1%

[y

2

10

F
i
t
|
i

Gravitation....

. ]
Physical survey. . .|

i

Hydrography ...

i
|

i

I

+ Tidal ohgervations,

Special examina-

tiou.

Hydrography . ...

Triangulationand ;
topography.

;. Astronomical ob-

Triangulativuand
topography.

Hydrograpby ...

Topography

Topograplty and

Lydrography.

scrvations.

Reconnaissance . ..

Tapography

Hydrography ... ..

Hydrography

C. 8. Peirce, assistant; W. E. Mce.
Clintock, H. Farquhar, and A.
W. Edmunds, aids.

1L, Mitchell, agsistant ; 1I. .. Ma-
rindin, snbassistant.

F. D. Granger, snbassistant; D.
C. Hanson, ). 8. Wolcott, and

C. A. Lves, aids.

J. G. Spaulding and H. Howland,
obscrvers.

. L. Whiting and I1. Mitchell,
assistants,

J.8. Bradford, assistant . John R.
Darker,

AL M. Harvison, assistant; W, 1L
Stearns Bion Dradbury.
aids, *

and

L. Bache, assistant. ... ...

II. Mitchell and F. F. Neg, agsist-
ants; I L. Marindin, subassist-
ant; K. B. Pleasapts, W. B.
Frenel, and J. B. Woir, aids.

H. L. Whiting, assistant; TL."M.
e Wees, subassistant.

K. 1I. Gerdes, assistant; C. P. Dil- .

laway, subasaistant; W.S. Bond,
aid. ’

(. W. Dean, assistant; Edwin !

Swith, aid

8. C. McCorkle, assistant .__...... 1

II. G. Ogden, assistant; Androw
Braid, aid.

arles Junken, assistant ; F, W.
ng, aid.

L. B. Wright, subassistant; E, H.
Wyl and W, B, French, aids.

Localities of work.

Pendulum.experiments at a station near North
Adams, Mass., for determining local variations

|
i
i
|

in gravitation.

Special examination at Nuuset Beach and Mono-
moy Poiot, Mass., and development of changes
in depth and shore-line. (Sece also Section 11.)

Hydrographic develupment of changes in shoals
at the eastern approach of Nantucket Sound,

i Mass.  (See also Seetion VIEL}

} Tidal and meteorological oliservations continwed

at North Maven (Fox Islands), Penobscot Bay,

and at the Charlostown navy-yard, Mass.

Series of tidal observations at Providence, R. L

pidid

Providence Marbor, Il I, examined in referen
to the effect of proposed changes in shoreline

and water-space. (See also Section 11.)

IIydrographic examination of Narragansett Bay,
.1, for the seloetion of sailing-courses, and
preparation of notes and views for the Adantic-
Coast Pilot. (Sce also Section II1.)

Topographical survey of the coast of Rhbode
Island extended westward to includo Queno-
chontang Pond. (See also Section V1)

¢ Triangulation and detailed survey of the harbor.
frout, including wharflines, of tho city of New
Haven, Conn.

Soundings in New York Bay, near Sandy Hook ;
special obscrvations on tides and currents;
and development of a dangerous rock in East

River. (Sce also Sections I and IV.)

Detailed survey of the western side of Now York
Harbor, from Castle Point to Communipaw,
N.J. (Sec also Sections I and 1V))

{ Plane-table survey and hydrography of Raritan
| River, N.J., including its navigable branches;
and revision of shore-line and soundings in
Hackensack River, N.J. (Scc also Seetion IV.)

Longitude, latitude, aszimuth, and magoetic
@eclination, dip, and intensity, determined at
Carpenter's Point, near Port Jervis, N. Y.
(See also Seetions VI, VIII, and Interior.)

Selection of stationsin the Hudson River Valley
for connecting the coast-triangulation with the
survey of Lake Champlain, (Seo also Sce-
tion IX.)

Detailed survey of the weat shore of Lake Cham-
plain from Bluff Point to Jenes' Point, and of
the east shore, adjacent to Shelborne Bay. (See
also Scction VI)

Hydrography of thonoriheast armof Lake Cham-
plain from Butler's Ysland wpward to the
Uunited States boundary-line, and including
the south end of Missisquoi Bay:

Soundings in Lake Champlain from the * Four
Brothers ” gouthward to the vicinity of Urown
Point. (Bee also Section IX.)
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Distribution of surveying-purties upon the Atlantic, Guly, and DPacific coasts, {e.—Continued.

Coast-sections, ;(’:\Mi«s ‘ Operations. \‘ Peraons conducting operations, ‘ Loealities of work.
i !
SEct1on I—Continmed . ...0 (... Magnetic Ol)sf-r\'a-; T CoHilzard o oo .. Maguetic deelination, dip, and infensity deter-
; tinns, mincd at Burlington and Rutland, Vi, in New
i York City, and at Sandy ook,  (See alse
Section 1.}
[ Tidal observations, 18 T Basdsett oo ooiisioiinaan. : Continuwous observations at the tidal station on
: { Governor’s Island in New York Harbor: and
i occasional observations at Hamilton Forrey
; Brooklyo.
i No. 11 : Triangulation, to- | Charles Tosmer, assistant . 1 T ‘\ Topographical survey of the shores, and hvidro
pography, and ‘ Palfrey. aid, i praphie development, including the adjacent
. Diydrography, ! | parts, of Great Soutl, Day, Long Island.  (See
; | ! also Section V')
i | !
12 | Station-marks. . ... ‘ John Farley, agsistant ... ... ; Examination of marke set for preserving trian
1 ' . . gulation-points on Long Island, N. Y.. aud
: N . . i pear Perth Amboy, N..JJ,
| |
13 | Triangulation .. ._\ W, Perking, subassistant; J. F. : Triangulation near Barnezat. connecting the de
! Pratt and FOAV. Riny, aids, i tailed survey of the voast of New Jersey with
. | the primary triapgulation.  (Sec als  ection
i I VI
i i
! 14 | Topography ... J C. M. Baclie, assistant 1L A De | Detailed topograpiy of the coast of New Jerscy.
! | Wees and I W. Tiache, subas. between  Barpegat light-house and  Mapa-
sistanta, bawken, and sarvey of the pavigable part
! : of Mullica River, N. JT.  (Sece also Section TV}
| |
i 13 | IIydmgmphy_,,__; W. L Vinal, subassistant; J. J. | IIydrography, nearly completed, in the upper
: ; Evans and G. A. Morrison, aids. part of Little Eer Jarbar, N. J. (Sec also
: Section V)
16 | Hydrography .. ..| 1L Mitehell and Charles Jonken, | Soundings in the Delaware River, and defermi-
: | * N ¢ i . s - .
i ! Aassistants. I nation of proper wharflines at New Castle,
. i | Del (Sce also Section 1)
| } {
17 ‘ Topography ...... | IL G Ogden, assistant; 1 I3 Pal- J Shore-line survey of Schuylkill River at Thila-
i frey, ail. ! delphia, from League  Islapd upward  to
i ‘ Fairmount. (Sev also Seetion VI
Seerus IIL ! :

Atlantic coast and bays 1| Triangulation, | J. W. Donn. assistant; ¥ €. Donn, } Positions determined ot the light-houscs on
of Maryland and Vir. i : topography, amdd | aid Thimble Shoal, Craney Ieland, Lambert Point.
ginia, including  sea- . ' hydrography. ‘} and Naval Hospitud, and shorelne survey of
ports and rivers. - Elizabeth River, Va. Detailed topography and

i bydrography of James River, Va., advanced

i ' upward, from Warwick River to Jawestown
: I : | Island. (Secalso Section 1)

i H | o
: 2 Hydrography . ....0 Acting Master Robert Platt, U. S, | Complete hydrographic survey of Xlizabuth
: i ’ | N, assistant: 4. B Adamson, | River, Ta, ivcluding its branches and triln
i : o aid i taries, {See also Section IV.i
| H i i

[ ETdatohservRtIons o oo i 1\ Observations continued with self-registering
; | I i tide-gauge ot Fortress Mowmoe, Ol Toimt
; i Comfort, Va.
; | s . VS,
i 3 | Mydregraphy ‘ J. 8. Pradford. assistant. ... ..., | Special hydrographic examinations in Chesu-
! { ! peake Bay and its brapches, and tests of
! : sailing-directions for publication iu the At
1‘ lantic-Coast Pilot. (See also Seetion 1.)
i . . B . corvid o .
] Magneticobserva- | Charles A. Sclhott, assistant . ...... Declination, dip, and intensity observed at th

tions.

Gendetic  connec-

tion.

magnetic station in Washington City, I C..
and repeated discussion of the gecnlar varia

tion.

Reconnaissance from Harper's Ferry northward

and woestward to the Monongabela Iliver, Pa.,
] for the selection of atations. (See wlso Sect ons
IV, V,and VIL)

A. T. Mosman, nssistant: W. 1.
Freoneh mid
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Distribution of surveying-parties upon the Atlantic, Gulf, and Pacific coasts, de.—Continued.

Coast-sections.

i
[Parties.

Operations.

SecTiox 1V,

Atlantic coast and sonnds -

of Novth (larolina. in-

cluding  sea-ports

rivers.

SECTION V.

and !

Atlantie const and sen.
water channels of
Seuth Carolina and

Georgia, inelunding

sonnds,  harbors,  amd

rivers.

Skerieny VL
Atlantic and Gulf coast
of the Florida penin-
sula, including  vecfs,
and Xkeys and the sea-

ports and rivers,

. 11 Astronomieal ob-

servations.
2 Triangnlation.._..

3 | Hydrography

4 Astronomical ob-
servations.

5 Triangulation. ..

6 | Topography

Nydrography

*

Triangulation and
topography.

. Topography ......

1 ; Hydrvography

Topography

[

Topggraphy

4 | Topography and
hydrography.

3 . Astronomical ob-
{  scrvations.

t | Triangulationand
topography.
|
2 | Iydrography ... ..

‘Friangulation, to.
pography, and
hydrography.

i
( Persons conducting operations.

J.ocalities of work.

© A. T. Mosman, assistant; W. B,
: Erench, aid.

. I E. Halter, assistant ; C. L. Gard-

| meraid.

|

i Acting Master Robert Platt, U. S,

E N., assistant; J. B. Adamson,
aid.

;

t A, T. Mosman, assistant ; W, B.
¥rench, aid.

3. A. Fairfield, assistant; B. A.
Colonpa and W. I3 Fairfleld,
aids.

F. W. Dorr, assistant; W. E. Me-

. Clintoek, aid.

! F. F. Kes, assistant; C. 7. Dilla-

way, subassistant; E. D. T'leas-

ants, aid,

|
i

C. T. Tardella, assistant: W, C.

Hodgkins, aid.

i
1

'! C. M. Bache, assistant ; I1. M. De
Wees und 1L W,
assistants.

Evans, nid.

i O.IL Tittmmann, subassistant; D.
B. Wainwright aud E. IL Wy-
vill, aids,

W. II. Dennis, assistant ; Bryant
Geodwir, aid.

Charles Ilosmer, assistant ; R, B.
Talfrey, aid.

A, T. Mosmaxn, assistant, W, D.
Fronch, aid.

A. M. Marrison, assistant; J. N.
McClintock, subassistant;
Sradbury, aid.

3ion

Commander John A. Howell, U.
5. N., assistant ; Licatenanta W.
IE. Jacques, E. 8. Jacol, Richanl
Zinsh, and W. L. Field.

H. G. Ogden, assistant: Edwin
Sinith, astronomical aid; An-
drow Draid, 8. N, Ogden, and
W. 8. Bond, sids.

sanche, sub- |

| W. T Vinal, subassistant: J. J.

Latitude and the magnetic elements determined
at Knott's Island, const of Virginia.  (See

also Sections J1I, V, and VII1.)

Triangulation of Currituek Sound, N. C

Special examination of the shoals off Cape Hat.
teras. (See also Seetion I11)

Latitude-observations compteted at stations on
Yortsmonth Island, N. C. (See also Sections
T, V, and VIIL)

Triangulation of Pamplico Sound, N. C.,eontinunen

in the vicinity of Hatteras Inlet and Qeracoke
inlet.”

Detailed plane-table survey of the upper shores
of Pungo River, N. €. (Sec also Section 1.)

IIydrography of Croatan Sound and Tvancke
Sound, inelnding the adjacent parts of I'am-

plico Sound.  (See also Section 11.)

Determination of points and plane-table snrvey
of ihe sbores of Core Sounnd, N. C., from Cedar
Island southward and westward to Bell's

Point. (Sce also Section 1)

Topography of the western shores of Deanfort
Harbor, N. C,, and of the lower part of Core
Sound.  (See also Section IT.)

Hydrograpby of Cape Fear River, N. C., up to
Wilnington, and resurvey of the “Seward "
Channel at Cape Fear entrance. (See also
Section I1.)

Triangunlation, azimuth, and sca-ceast measnre.
ment from Little River, 8. C., southward and
westward, with topography adjacent to the

shore-line.  (Sec also Scotion X.}

Planc-table  survey, inelnding the vicinity of
North Santee and South Santev Rivers, S. C.
(Sce also Section 1.;

Detailed survey of sea-dslands at thoe head of
Saint Helena Sound, 8. C., amd soundings in the
Cossaw, Combahee, Ashepoo, and adjacent.
rivera.  (Seo also Section I1.)

Latitude-observations completed at Butler sta-
tion, on Saint Simow's Island, Ga. (See also Sec-
tions ITL, 1V, and VIL)

Topographical survey of the Atlantic coast of
Florida below Matanzas Inlet, including the
upper part of Halifax River.
tions I and IL)

(Sce nlso Sec-

Seundings near Garden Key, completing hydrog-
raphy on the ¥lorida Reef’ and extension of
bydrography in the vieinity of the Tortugas.
(See also Scetion I.)

Survey of the Gulf coast of Florida between
Tampa entranceand Saint Joseph's Bay (soutb),
including soundings in Boca Ceiga Bay. (See
also Seetion IT.)
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Distribution of surecying-parties upon the Atlantic, Gulf, and Pacific coasts; dc.—Continned.

Coast-sections.

Secrion VI-—Centinued .. ... oL

Secnon VIL

ulf coast and the sounds

of Western  Florida,
meluding  ports  and

rivers,

Secriox VIIL
Gulf coast and bays of
Alabama, and the
sounds of  Mississippi
and Louisiana {o Ver-
milion Bay, including
thie ports and rivers.

$Srorion 1X.

Gulf coast of Western
Louisiana and of Tcxas,

ineluding baysaundrivers.

INTERIOR.

West of the Mississippi 5

River.

SEcTiox X,

Coastof California, includ-

ing the bays, barbors, !

and rivers.

Operations. © Persons conduc ting operations. Location of wark,
Tilalobservations | ..o iiiii it i ieas P Series continued w t7 selfregistering tule.gange
at Saint Thomas, West Indies
Triapgulation. . .0 K. W, DPerkins, subassistant; J.  Triangnlation of the Gulf coast of IFloridi trom
F¥. Pratt. Apalacher Bay southward and casiward

ward Coedar Keys,  (See aiso Section 11.)

Hydrography ...,  Horace Anderson, assistant: F.  llydrography ot the Gaitf approaches to Saint
1L North and I. . King, aids.  George's Sound, Tla, and developmentof’ New
Tnlet.  (See also Section 1)

Geodetic connee- | C. O. Boutelle, assistant ; A, I.  Geodetic operations in the vicinity of the At

tion. Mosman, assistant; A. II. Seott, lauta basc in Georgin, and remeasurement of
J1. W. Blair, and . II. Barawell | the line. (See also Sections I11, IV, and V)
aids. !
Triangulation..... F. Y. Webber, assistant........... . Triangulation to determine geographical points
: in the vicinity of Atlanta. Ga.
I is. g ) oIl iv. i . . . N .
Leconnaissance . . .. J. A. Sallivan, assistant. ... -+ Reconnaissance and relection of stations in
Northern Georgia for geodetic connection.
Hydrography ..... ¢ F. D, Granger, subassistant; 1), Jigdrography of the eastern part of Chandelenr

C. Hanson aml C. A, Ives, aidsﬂ1 Sound, Miss. (Sce also Section 1.)

Triangnlation, te-  C. H. Beyd, assistant: Joseph | Detailed survey of the shores and hydvography
pography, and HMergesheimer and C. H. Van

of Mississippi River in the vieinity of New
hydrography. Orden, aids. Orleans, La. Determination of points by tui
angulation in Ilineis aud DMissouri eas: and

+  west of Saint Louis.
Astronomical ob. G W. Dean, assistat ; Idward | Latitade and longitude determined at Madison
servations. : Goodfellow and F. Blake, assist- | and La Crosse in Wiscensin and at Minne
i amts; J. I Daylor and €. .| apelis in Minnesota. (See alsa Scetions 11

Fitch. aida. and Interior.)

Triangulation. . ... 8. C. MeCorkle, assistant; 1 i Triangulation of the coast of Fexas from Bast

Wolcott, aid. Bay towards Sahine Pass, and determination
of the positions of light.-lhouses and beacons
in Galveston Bay. (See alse Seetion I1.)

Hydrography ... .. . Lo B Whright, subassistant; F. | Hydrography of Tspiritu Santo and San Antonie

\ W. Ring and J. B. Baylor, aids, Bays, Texas. (See also Section Il

Astronomical ob- - G. W. Dean, assistant; Edwin | Latitude, longitude, and the magoetic elements

servations. . Swmith and C. IL Fitcb, aids. i determined at Denver, Colorade Springs, and
Trinidad, in Colorade Territory. (Svc alse
i Scctions1I and VIIL)

Astronomical and | George Davidson, assistant ; Will- | Latitnde, longitnde, and the magnetic clements

ie = F . - - .
magnetic obser- |7 iam Eimbeck, subassistant; 8. determined at stations on the coast of Lower
vations. i R. Throckmorton and T. J. California between Cape San Lueas and San
Lowry, aids. Diego; also at the station oceapicd in 1760 by

M. Chappe de I'Auteroche for observing the
transit of Venus. Duoys determined in
position at the entrance aund approaches ot
San Dicgo Bay. (See also Section X1)

Hydrographic re- Commander P, £ Jobnson. UL 8. Shoreline survey and development of dangers

conpajgsancoe, . N., assistant: Lieut. Com- to pavigation Letween Cape Sav Lucas and
: mander C. W, Kenoody, U. 8.0 San Diego. Rock determined in position near
N.; Lieuteuauts 1. B. Mans- @ Pgint Fermin, Decp-sea soundings in the
field, E. W. Rewy, George W, Pacific westward of San Francisco Entraunce
Tyler, and J. D. Adams; Lieu- . (See also Section XE)
tenant M. 8. Day, part of season.
Triaugnlation, to- 3 A, W.Chase, assistant..... Detailed survey of coast of California between
i

San Pedro and San Juan Capistrana. Survey
of the shores and approaches of Catalina Hur-
bor. Soundings in San Pedro Bay at the ap-

. proaches to New River and Avsheim Itiver.
(See also Section XI.)

pography,and by-
drography. !
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Distribution of surveying-partics upon the Allantie, Gulf, and Pacific eoasts, d:c—Continued.

Coast-scetions. Parties. Operations. Tersons conducting operations.

Localities of work.

JBECIoN N1,

Coast of Oregon and of '
Washington Territory, |
iucluding  the interior |
bays, ports, and rivers. |

4

[H

i

10

i3

1

15

17
j

1

¥

Topegraphy . ...

Topograplhy . ......0 W. E. Greenwell, assistaur; KEu-
; cene Ellicott, subassistant.
Reeonnaissance - George Davidson, assistant ; Wil-
and trinngulation. liam Eimbeck and O. M. Tiit-
mann, subassistants; 8. R.
Throckmorton, W. S. Edwards,
and T. P. Woodward, aids.

. Triangulationand = L. A, Sengteller, assistant; H. 1.
topography. " Willey, aid.

! Aetronomical ob- * George Davidson, ussistant; 8. R,

servations. Throckmorton and W. 8. Ed-
wartds, aids.

Triangulation and - Cleveland Rockwell, assistant;
tepography. * George II. Wilson, aid.

Astronomical oh- - GeorgeDavidson, assistant; 5. R.

servations. * Throckmorton, aid.
Topography ... Aug. F. Rodgers, assistant: E.
F. Dickins, aid. '

! Dydrography ..... Gershom Dradford, assistant: ¥
Weatdal, aid.

! | E. Gray, vbserver.

| Triangulation and | L. A, Sepgteller, sasistant; 1. 1.

| topography. P Willey, aid,
" Triangulation and ‘ Aug. F. Rodgers, assistant: E.¥. |
topography, Dickins, aid.
Iydrography -.... ! Gershom Dradford, assisiant; F.

Woestdall, aid.

| Tidal ubs«r\‘utious.j Col.G. 1M endell, Ul 8. Engineers; :

_' Stehman Forney, subassistant Topographical survey of Santa Rosa TIsland,

Santa Barbara Channel.

1 Planc-table survey of the coast of California be-
? tween Gaviota Pass and Point Coneeption.
Triangulation for connceting tlhe Santa Barbara
Islands with thie shoreline survey of Califor-
wvia. BStations sclected fur extending the main
i iriapgulation to Monterey Bay. Magnotic
clemoentsdetermined at Peint Conception. (Sce
also Section XIz)

i Topographigal survey of the coast of Califoruia
uvear San Luls Obispoe Bay.

Latitude and azimuth determined at San Luis
Obispo and at San Simcon, Cal. Magnetic
ciemtents determined at Point Pinos, Cal
(See also Section X1.)

| Topography of the coast of California north
ol Piedras Blaneas. (See also Section X1.}

i Telegraphic observations at San Xranciseo for
determining the longitude of Kalama on tho
Columbia River. Magnetic elements deter-
wined at San Francisco. (See also Secction
X1

Topographieal survey of Table Mouutain on the
north side of the Golden Gate. Survey of the
sapd-dunes near San Francisco.

Special observations on the currents of San
Francisco Day, and soundings to develop the
changes in depth in the bay and on the bar.
Hydrography of Cordell Bank.

Serics of tidal and meteorological observations
continued at Fort Point near San Francisco.
(Sce also Seetion X1.)

Topography of the coast of California vorth of
Mendacino Bay.

Detailed survey of the coast of California north
of Noyo River entrance.

|
“ ,
{ Rocks oft’ the coast of California deternsined in
|
i position near Cape Mendocino,

Ilydrograpby..... | Commander?. C.¥olnson, U.8.N., | Soundings along the coast of California in the
! J assistant. ' vicinity of Creseent City Reef. (Soce alse Sec-
¢ tion X1.)

{econn aissance ‘ A.W. Chase, assistant ............ i Triangulation Letween Klamath River and False
and triangula. | ! Klamath; and reconnaissance for ils extension
tion, | to Roeky Point, Cal.  (Sce also Section XI1.)

| L -
Triangulation and l AW, Chase, assistant ... oeael, f Topography of the coast of Oregon from Crook's
topography. ! ! Point to Caps Scbastian, and reconnaissance
: ! for extending the coast-triangulation north-
i - ward to Rogue River entrance. (See also
; Section X.)
] |
§ Hydregraphy ... | Commander I'. €. Johuson, U, 8. i Soundings developing anchorage under Cape

N, assistant.

s Astronomical eb- | William Eimbeck, subassictant;

scrvations, | T.J.Lowry, aid.
I

Selastian, and at Chetko emtranco, Oreg.
(See also Section X.}

Latitude, lengitado, and azimuth determined at
Kalama on the Columbia River, Oreg. Mag-
netic declination, dip, and  intensity deter-

! mined at Cape Disappointment, W. T. (See

© also Section X.)
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Distribution of surveying-partics upon the Atlantic, Gulf, and Pacific coasts, d.c.—Continuned.

Triangulation of the Columbia River extended
(Sve also

' Detailed survey of the shores of Shoalwater Bay,
W.T. and conpection of work with the suevey

Tidal and meteorological observations continned
at Astoria, Oreg., and at Port Townshend. W

Topographieal survey of the shores and hyvdrog-
raphy of Budd’'s Inlet. including the develoyp-
ment of thwe approaches frow Tuget Sound,

Geographical positions determined, aud develop-
ment of harbors, anchorages, and marine char-

Seriesof tidalebservations recorded at Saint Paul's
Island in Behring Sea, and at the Aleutian

J — —_
Coast-sections. Parties.i Operations. ( Persons conducting operations. Tiocalities of work,
I ! —
8StcTioN XI--Continued ..| No. 4 | Triangulation..... ’ Clevelund Rockwell, assistaut;
George H. Wilson, aid. ’ from Westport to Kalama Oregon,
] I Section X.)
5 | Triangulationand | J.J. Gilbert, subassistant.........
topography.
¢ of Celumbia River.
Tidal observations.| Col G.H. Mendell, U.S. Engineers;
L. Wilson and L. Nessel, ob- !
SCrVers. ‘ T. (See also Scetion X.)
6 | Triangnlation, to- | James S. Lawson, assistant; F. A. i
pography, and Lawson, aid.
hydrography.
SgctioNn XIL ;WL
Coast of Alaska Territory. 1 | Geographical and | W. H. Dall, assistant; Marcus
hydrographicre- Baker, aid.
connaissance. acteristics of the ceast of Alaska.
Tidal observations.; Capt. Charles Bryant, W. 11. Dall .
|
Iskands, Alaska.

H. Ex. 133—10
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APPENDIX No. 2.

Statistics of field and office work of the United States Coast Surrey during the year 1872,

Description. i Pre;;‘;f,“ to \ 1472, " Total. }
I | - : I
RECONNAISSANCE. E E
Arczin squaremiles......oo.oi o iioas teeettermanianera o 649, 846 4,057 ' 73, 903
Parties, NUIMDer 0f .ot cna ! 54 3 57
Primary, number of 12 1] 13
Secondary, number of B4 8 92
Length of, In il .. .eus . veiiaet i iieiie e e X4y 483 2833
Arcainsquaremiles.....cooioiiiaii il 60, 672 1,217 61, 909
Horizontal-angle stations occupied...veeoo...-- 5,992 370 7,362
Geographical positions determined. ... . oviencariaanieiioaoraaaiaaan 13,100 } 721 13, 821
Vertical-angle stations cecapied ... ..o iioiiciiai i iiaan 382 8 390
FElovations determined, number of ..ov.veeieincne o inmcavineennen.s 798 f P2 821
Parties, pumber of vevece.oeiicenian., 22t | 22 249
ASTRONOMICAL OPERATIONS, '
Stations occupied for azimuth.. 115 J 3 118
Stations ocoupied for 1atitinde cu.vveanieenernnaenes eeaenarearereaaan 196 J 6 202
Stations occupied for longitnde. . ... .. .cviceiiiaeinriiiiaini e 250 5 255
Permanont longitude-stations ... oceeen . iai i a e 4 | 192
Parties, number of . .« iciiiciricirecen cemaean i 85 | 8 73
Magnetical atations occupied, number of v ocnvoeii i it 34 J 13 a3t
Partios, nUmMber of. . .oeiiiiits ciiieniiae e e crisa e - 62 T 69
. TOPOGRAPHY.
Aren surveyed in square miles co. i iioiin o 21, 726 679 22, 405
Length of general coast in miles 3, 288 98 5, 386
Length of shore-line in miles, including rivers, crecks, and ponds..... 60, 531 1,619 62,140 -
Tength of roads in miles ceenas 32, 428 6 | 33,174
Parties, number of .. ... iiircemrrrar e 312 21 ; 333
HYDROGRAPHY. | i
Parties, numbDOr of . ... .o e ireeae e | po2) 18 40
Number of miles rnn while sounding ....c.civiceracimiomniernnsvannan 245, 864 10, 6214 256, 5054
Area sounded in aguare miles........ ven 56, 216 1,873 64,776
Miies run additional of outside or deep-sea soun 30,738 8, 560 39, 238
S(.mmlings, NUMDEY 0f cercrimenarinensvannnes 10, 700, 631 612, 514 ;ll, 313, 145
Soundings in Gulf Stream for temperature 4,072 liieciiaciaan 4,072
Tidal stations, permanent....co.ocviucriieeoriconicnirnaaiiaianaan s 8 176
Tidal stations occupied temporarily...cveviveneicorranns remeranaaas 52 1,387
Tidal parties, NumMber 0f ceeueennnniiniiionioiernnnean seceiarataieannan 34 260
Current-stations occupied 55
Current-parties ... ... . 3
Specimens of bottom, numberof ..........iiinieinl. waienaeean voras 89
. RECORDS.
Triangulation, originals, number of volumes. .. cococeveen il 1,464 102 1, 566
Astronomical ebservations, originals, number of volumes . ..c......... e a3 909
Magnpetical observations, originals, number of volames ............... 284 14 298
Duplicates of thé above, NAMbET 0f VOIUIER. ..xnvennsrmnermnennnaeo o 1,591 119 2,010 .
Computationg, number of VOINMGes . .....oo..ciomiiiiiia 1, 805 93 1, 898
Hydrographieal soundings and angles, original, number of volumes... 5,449 321 5,770
Hydrographical soundings and angles, duplicates, nomber of volumes. 403 68 471
Tidal and current observations, originals, volumes, namber of ........ 2, 229 106 2,335
Tidal and enrrent observations, duplicates, volumes, number of....... ' 1,744 40 1,784
Sheets from seif-registering tide-gauges, number of .eeivaceaninaana. n 1,947 104 2,051
Tidal reductions, number of volumes .... 1, 448 39 1,487
Total number of volumes of records.......... toensmraentansansesernnn 17, 363 985 18, 348




THE UNITED STATES COAST SURVEY.

Statistics of field and office work of the United States Coast Survey, dc.—Continued.

!
. Previons to

i .

Description. g 1072, % 1872, { Total.
MADPS AND CIHARTS.
Topograplical mMaps, OTiZIiNAlS . .cveee.iontvaraunianrioreeareanronnnns ‘ 1,238 0
Hydrographic charts, originals . 1,139 49
Reductions from original sheets................ 709 15
Total number of manuscript maps and charts. . 2,437 2 492
NWumber of sketches made in field and office.c.ve. . ievaeecacrraannnn. 2, 633 56
i i

HENGRAVING AND PRINTING, :
Engraved plates of finished charts, number of .oc.oo coiiuiaeiinaaan. i 165 T 1R
Engraved plates of preliminary charts, sketches, and diagrams for the ;

Coast Survey reports, NUMber 0f - ... ..o oo ceaariiiaeaaaraan. : 547 4 551
Electrotypa-platesmade. ... ... eiiiiieaaaaos : 9é5 42 1, 007
Finished charts published . _...........c..oc.o iiian : 154 4 158
Preliminary charts and hydrographical sketches published.. 435 3 458
Printed sheets of maps and charts distributed .............. 278, 031 14, 810 g 292, 841
Trinted sheets of maps and charts deposited with sale-agents ...... 99, 115 5.447 1 104,562

LIBRARY. ‘
Number of volames. ......... e eemeameeamee e e eaeas : 8,206 138 i 5, 384
INSTRUMENTS. {
|
| COBt Ofeevneennnnnnnn O P | $76,977.66 | §5,035.23 ,l*3‘~’: 012,80

-3

J1

-
-
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[y

Information furnished from the Coast Survey Office, by tracings from original skeels, dc., in reply
to special calls, during the year ending November, 1873.

Date.

P

Name.

Data farnished.

1872
November

December

1873,

Januvary

February

Mareh

Avpril

May
June

22

2

30
1

1

16

o

I

{

: United States Light-Tlousc Board

12
~3

gy

[

Y

=

2838

Maj. G. H. Elliot, United States Corps of Engineers. .
W. F. McCorpell, osq

Thomas Bland, esq., New York
Jerome Colling, chief engineer, Marsh Land Co., N. Y.

William Ti. Brown, civil engineer ..........._.......

Gen, A. A. Tlamphreys, Chief of Engineers ..........

Col. John Newton, Tnited States Corps of Engineers
United States Light House Board ....... ....

New York Statec Park Commission ..........

Daniel T, Van Baren, esq

Hon, Samuel . Randall.oooen o iiniiicn ceninenannns
Richard L. Pease, €8 . ...oemuesicrconimcisomuonan.
Willinm Senter, esq
Ion.J. M. Penedleton, esq
J.Campbell, e8¢ cvuacer cmiiiiii i icaraaa. waeoianas
E. L. Brown, €80 «oao e oo i
Hon. W. Windom, United States Senate

Unrited States Light-House Board............... P

Duncan Walker, esq ... ... ... .ei.ol....

Col. J. H. Simpson, Urited States Corps of Enginecrs.

C. B. Burbank, csq., secrctary Indianola Chamber of
Commerce.

J. W.Burbridge & Co....

Gen. George B. McClellan ... ... iiieiiinnaan.

Col. Charles 8. Stewart, United States Corps of
Engineers.

Buareau of Ordnanos. ..............

Capt. W. 8. Stanton, United States Corps of Engineecrs

Sheffleld Scientific 8chool . .cvaerivnrinnrruciicennns
Col. J. . Kurtz, United States Corps of Engineers. .
Csapt. E. A. Freeman, United States Revenue Marine
Georgo S. MoTrisom, 0639 . jeeeme.eneerirnnrrrsansonnss

Hydrographic survey off entrance to Patapsco River, Md.

Topographical survey of eastern shore of Buzzard's Bay, from north
Pocasset to Nye's Neck, Masg.

Line of decp-sea soundings across Yucatan Channel.

Topographical survey of shores of Harlem River, and Spuyten Dnyvel's
Creek, N, Y., with adjacent topography.

Topographical survey of the npper part of Sassafras River, Md., and of
the western shore of Delaware River, from Collins Point to Black-
bird Creek, Del. )

Topographical survey, vicinity of Point Peter, Ga.

Hydrographic survey of the Savannah River, vicinity of Elba Island,
and part of Back River, Ga.

Topographical survey of the const of California from Pilar Point to
Ioint Montara.

Shore-line of Lake Champlain,

Topographical survey of part of Catalina Island, vicinity of Catalina
Harbor.

Hydrographie smivoy of the Hudson River from Whiskey Point to
Knickerbocker Pier.

Hydrographic survey of De¢laware River from navy-yard to Fort
Mifflin light-honse.

Topograpliical survey of Conanicut Island, Narragansctt Bay, R. I

Hydrographic survey of 'Wills' Strait, Me.

Hydrographic sarvey of the Appanang River, Greenwich Bay, R. 1.

Map of North Wimbee Creek, S. C.

Trigonometrical points and dats, vicinity of Lynn, Mass.

Hydrographic survey of Columbia River from Tongue Point to Cath-
amet Head,

Hydrographic survey of Middle Gronnd off Stratford Point, Long
Island Sound.

Hydrographic survey of Uross Ledge Shoal, Delaware Bay.

Hydrographic survey of Bulk-head Shoal, Delaware Bay

Hydrographic survey of shoal off Thomas’ Point, Chesapeake Bay.

Topographical survey of Point San Pable and Brother 1slands, Cal.

Hydrographic sarvey of Ship John Shoal, Delaware River.

Topographical survey adjacent to the District of Columbia.

Topographical survey, vicinity of Saint Louis, Mo.

Hydrographic survey of Pass Cavallo, Tex. :

Topographical survey of Union Plantation, Mississippi River.

Topographical sarvey of Randall’s Island and west shore of Harlem
River.

Hydrographic survey of Santa Cruz Harbor, Cal.

Shores of Severn Rivet, vicinity of Annapelis, Md.

Unfinished proofs; with éurves of equal depth of Plymouth, Duxbury,
and Kingston Harbors, Mass.

Height and geographical positions, vicinity of New Haven, Conn.

Hydrographic surveys off Caps May, N. J,

Hydrographic survoy of Trinity Shoal, La.

Hydrographic survéy of the Hudson River from Egar's Dog Head
Cove Point.
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Information jurnished from the Coast Survey Office, by tracings, de.—Continued.

Date. Name. Data furnished.
@3, ‘,
July 7| Capt. R. H. Wyman, United States Navy, Hydro- I Porpoise Harbor,
graphice Oftice.
\ Zﬁz?;i:iz:smnds‘ Harbors of Alaska.
- Popoff Strait,
... Sanborn Harbor,
24 | 4. F.Waring, forwarding agent Central Railroad, Ga.| Distances from Savannal, Ga., to Baltimore.
2 Jeeeccn o e eiiceiieieieieeas oo} Distances from Savannaly, Ga., to Thiladelphia.
28 TN i U« P eeimvamnesamen Disgtances from Savannah, Ga., to New York.
P2 38 Y (I edmecscrnemmaenscanea hatremesenrnman. Distances from Savannah, Ga., to Boston.
24 | Col. J.D. Kurtz, United States Corps of Engineers..| Topographical survey of Cape May and vicinity, N. J.
August 7 | Maj. Peter E. Hains, United States Corpsof Engineers; Topographical survey of Morris Island, S. C.
12 | Town-commissioners of New Castle, Del ........... Hydrographic survey of harbor of New Castle, Del.
September 17 | Verplanck Colvin .oviuniioiiiiiicniinniana. Duplicate projections of Lake Champlain, with light-honses, &e., platted
thereon, on seales of rigs and T7rzy-
18 | William McGeorge, jr, €80 coevnreararnreirercnnannns Hydrographic and topograpbical smrveys of Paramore’s Island and
vieinity, Va.
25 | Joshua Gilbert,e8q ...c..ocvveeceevecarcanone..o...| Hydrographic and topegraplical surveys from Saint Augustine to
Halifax River, Fla.
Qctober 8 | Maj. Henry M. Robert, United States Corps of Engi- | Hydrographic information of the Columbia River from above Astoria.
neers. Oreg.
10 | Gen. J. G. Barnard, United States Corps of Engineers; Hydrographic information of the Mississippi delta.
17 | Brown and Le Baron, civil engineers ................ Topographical survey of part of Eastern Point, Gloucester, Mass.
24 | A.P. Barnard, 88q ceveee.vovereniaeniaan. Hydrographic survey of entrance to New Haven Harbor, Conn.
25 | Hon. David Yulev, of Florida. ............... Hydrographic survey of Sawpit and Sister Creeks between Nassau
Sound and Saint John's River, Fla.
30 | John Daymond, e8q . ... ..ooiaiiiiian «-..-.-.| Topographical survey of the Mississippi River between Poverty Point
and Jesuit's Bend, La. .
November 7 | Bureau of Ordnance. .........ecveaveianenceens aun.. Topographical survey, east side of Potomac River, from Marbury Point
| toward Giesborough Point.
11 | Bvt. Brig. Gen. W. F. Rawnolds, United Stateés | Projection and trigonometrical poiuts in the vicivity of Bulkhead

Corps of Enginoers.

Shoal, Delaware River.
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4.

DRAWING DIVISION.

Charts completed or in progress during the year ending November 1, 1873

1. Hydrography,

2. Topography. 3. Drawing for photographicredaction. 4. Details on photographic outlines,

5. Veri

*

fication. 6. Lettering.

P

]
Titles of charts. Scale. t Drauvghtsmen. | Remarks.
, l
Moese-a-bee Reach, Mo.......... [T e madnaieeaeanrannaas | 1-40, 0600 ? 1, H. Lindenkohl . ....viiens tannennnnen. ‘{ Preliminary edition ;
I ’ additions,

Coast-chart No. 3, Petit Menan light to Naskeag Head, Me . ... : 1-80, 000 | 3. . Smith. 4. H. Lindenkohl.
Coast-chart No. 4, Naskeag Head to White Head light, inciud- { 1-80,000 | 1. H. Lindenkohl. 3. 1& Smith. 4. H.

ing Penobscot Ray, Me. .: Lindenkohl. 4. P.Erichsen.
Ponobscot Bay, Me. (western part) .ooeev covaenioniiiniennian.. ¢ 1-40,000 | 1. H. Lindenkobl. 2. A.Lindenkohl.
Baint George’s River and Muscle Ridgr Channe), Me-..........} 1-40,000 | 2, IL Lindenkohl «eooceiians canveaneacn New edition; com -

- pleted.

General coast-chart No. I, Quoddy Head to Cape Cod, Mass ._..| 1400, 600 i 1,2. H. Lindenkohl. 2. A. Lindenkohl .| Additiona.
Sheepscot and Kennebee Rivers, Me voenminnianrinnnnian, ’ 1-40,000 | 2. A. Lindenkohl Additions ; completed.
Coast-chart No, 7, Kennebec entrance to Cape Porpoise, Me ..t 1-80,000 | 1. I.. Karcher ..... Additions; completed.
Damariscotta and Medomac Rivers, Mo vovceveniiaenionrsnaaaa..t 140,000 | 2. H. Lindenkohl..... Additions ; completed.
Coast.chart No. 11, Monomoy and Nantucket Shoals to Muske- 1-80,000 | 1. A.Lindenkohl........... N resataanoans Additions; completed,

get Channel, Mass.
General coast-chart No. I, Cape Ann to Gay Head, Mass. [....] 1-400,000 | 1. A.Lindenkobl.....ccccuunanns AP Additions; completed.
Narragansett Bay, R. L. (upper part) coeeer vniineriarvinenann.. 1-40,000 | 2. P, Erichsen. 2. A.Lindenkohl....... Completed.
Narragansett Bay, R. L. (lower part) -.v. sovcrrcaersencaninanas 1-40, 000 ; 2. H. Lindenkohl....... wrmmtianananaaans Completed.
Coast-chart_ No. 13, Narragansctt Bay, R. L. ....ocoianaiiiiana.. 1-80,000 | 2. A. Lindenkohl. 2. P. Erichsen. 2.

H. Lindenkohl.

Lake Champlain from Ligonier Point to Cumberlacd Head 1-40,000 | 1,2. A.Lindenkohl, 2. L, Karcher ..... Completed.

light (sheet No. 2).
Lake Champlain from Platisburgh to Canada boundary (sheet 1-40,000 | 1,2, A. Lindenkohl. 2. L. Earcher .....| Completed.

No. 1).
Buarlington Harhor, V. .o oo i cia i aeiiacacnaes 110,000 | 1,2 E.J. SOMMET. v en e iciecmeaaenanns Completed.
Now York Bay and Harbor (upper shect) cooneceriaencaninna.. 1-40,000 | 1,2, A.Lindenkohl. 3. H,Lindenkohl..] Completed.
Atlantic coast No. II, Nantucket to Cape Hatteras............ 11~1,200,000 | 1. A. Lindenkobl.uuseas.ecesrcneaaramuan Additions; completed.
Delaware River, navy-yard to Fort Mifflin light.c..ee..o...n 1-20, 000 | 1,2, H. Lindenkohl .| Completed.
New Castle Harbor, Del . o.uon. o iui i iaiicinieiiaaiaeaes 1-1,250 | L2 F.HOMOg ..ovun coiiimeiiiniannns Completed.
Coast-chart No. 15, Plum Island to Welch’s Point .. cocanvac. .o 1-80,000 | 1,2 A. Lindenkohl..caescennes ..| Additions; completed.
General coast-chart Ne. IV, Cape May to Cape Henry ......... 1-460,000 | 1, A, Lindenkohl... Additions.
Coast-chart No. 32, Chesapeake Bay, York River to Pocomoke 1-86,000 | 1. A, Lindenkohl... Additions ; completed.

Sound, Ya.
Coast.chart No. 44, Pamplico and Neuse Rivers, N.C .... ...... 1-86,000 | 1,2. A. Lindenkohl..._.......... PO Completed.
Coast-chart No. 50, Cape Fear and approaches, including the 1-80,000 { 1. A. Lindenkchl veee..| Additions; completed.

river toWilmington, N. C.
Coast-chart No. 57, Sapelo light, Ga., to Fernanding, Fla ....... 1-80,000 | 1, A, Lindenkohl. 2. P.Erichsen.......| Additlons; complcted,
Doboy and Altamaha Sounds, Gaeeeee e oovivnianniae o caan.| 140,000 1 1, F, Fairfax ...o.oo.cciioavino.con..] Completed.
Saint Simon’s Sound, Ga .eevrvnriiiinnnan .. rcerearma s 1-40,000 | 1, F. Fairfax, 2. F. Fairfox, 9 L. | Additions.

Karcher.
Saint Andrew's and Jekyl Sounds, Ga.-ceeaserenniaveinarivona.| 1-40,000 | 1, H. Lindenkohl. 1. F,Fairfax. 2 H. | Completed.
Lindenkohl.

(General coast<chart No. VII, Cape]Romain to Saint Mary's | 1-400,000 ; 2, A. Lindenkohl.....cc..veetcaiurasia..-] Additions.

River.
Saint Mary’s River and Fernandlua Harbor...ovvveneiennaan...| 1-20,000 | 1, H, Lindenkolil .ocovunenn.... caeesne..] Additions ; completed.
Const-chart No, 58, Cumberland Sound, Saint Juhn's River, and 1~80,000 | 2, P. Erichaen. 6. H. Lindenkobhl

coast sonthward.
Indian River Inlet, Flg .cooenn. ... creeesemae e vmmnne - 1-40,000 | 1,2, L. Karcher.c..cc ceoeacesncans venes.| Completed,
Saint John's River entrance, Fla 1-30,000 | 1, L.Xarcher. 1. A; Lindenkoh! .. Additions ; completed.
Coast-chart No. 71, Tortugas, Loggerhiead, and Garden Keys, 1-80,000 { 1. A. Lindenkahl.

Fla.
Saint George’s Sound, Fla. (eastern part)...c.icevacaecurvee....| 1-40,000 | 1. E.J. Sommer..... eis embsancnansnena-| Additions.
Saint George’s Bound, Fla, (western part) cucveescsusccervocsnss] 1-40,000 | 1, B J. SOMMOr.cesierecaicanasannasness| Additions.
Coast-chiart No. 86, Pensacola Bay, &Cv Fl.ciaassanrsenssacnsa-] 1-80,000 | 1, A, Lindenkohl. 2 P.Krichsvh,

/
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Charts completed or in progress, dic.~Continued.

Titles of charts. Sealo. E Draughtsmen. ‘ Tremarks.
Gulf coast, Key West to RioGrande ......._ ... ...._.......... 11,200,000 1. A.Lindonkohl..evmuiinrnioiiinniaony; Additions.
Coast-chart No. 91, Lakes Borgne and Pontchartrain, La....... 1-80, 000 | 1. A.Lindenkohl. |
Goneral coast-chart No. XIII, approaches to Mississippi delta..| 1.400,000 | 1, A Lindenkohl..ceeeeeens ioinianuanas ! Additions,
Coast-chart No. 94, passes of the Mississippi «c.... ... P, 1-80,000 | 1. A. Lindenkohl.... .+ Completed.
Pacific coast No. 2, Santa Barbara Channel, Cal.... 1-200,000 ; 2. A Lindenkohl. 2 H. Lindenkohl. é
San Francisco Peninsula, Cal...... 1-200, 600 | H. Lindenkohl, engraving fopography.. R Completed,
Tamal Pais Peninsula, Cal ...... 1-200, 000 | H. Lindenkoh], engraving topography...! Completed,
Pacific coast No. 7, Mendocino City to Humboldt Bay, Cal. 1-200, 000 | 1. A, Lindenkoll
Trinidad Harbor, Cal. v iovnenn e i i cieeas 1-13,000 | 1,2, A.Lindenkohl.... ... cooiaiiiiol. Completed.
Crescent City and Saint George’s Reef, Cal.......o..oe.. ... 1-40,000 | 1. H. Lindenkohl ... ... oooveon.. ! Comploted.
Cape Orford and reef, Oreg «covovvernan i eae, 1-46, 000 | 1. A.Lindenkohl..ooouoviaiiiiiiiaiaans. : Completed.
Yaquinna River entrance, Oreg « .. cvveeeemcniaainiainaiianenn., 1-20,000 | 1. A . TLindenkohl......cooooiiiiaiiis, Additions; completed,
Columbia River, Oreg. (sheet N0.2) coeeeininaniani s 1-40,000 | 1, E.J, Sommer,..... . Completed.
PRELIMINARY PHOTOIITHOGRAPHIC CHARTS,
Somes' Bound, Me.... 1-10,000 1 1,2, E.J. Sommer. cooovioiiiiiian o : Completed.
Belfast Bay, Me.ococmiiarincnrvmriomesmeaamaeaceianrcamneenea| 1215000 ; 1,2, F. Horteg,.
Vineyard Haven, Mass.ccoaeimciiioiaeinaiieniicarioinoncian 1-15,000 | 2. I, Erichsen. 1. M. Angles..........." Completed.
New Haven Harbor, Conm. oo vvaiimrimeiimiiiaiiieroieiaanenn. 1-16,000 | 1. L. Karcher. 1. M.Angles. 2. P. Er- | Completed.
ichsen.

Buarlington, V. oo oae et iaiiiei et e i canneaee | 116,000 | 1,2 M. Angles. ... oL Completed.
Plattsburgh and Cumberland Bay, N. ¥.. ... .. ... .. 1-16,000 | 1. F. Horteg. 2. H, Lindenkoll -........ Completed.
Lake Champlain, from Ligonier Point to Cumberland Head 1-50, 000 - Completed.

(sheet No.2). i
Lake Champlain, from Plattsburgh to Canada boundary (sheet 150,000 | 1,2, H. Lindenkeh! ..o ! Completed.

No.1).
Hatteras Shoals, N.C . cvnverrimeinmncmiieiiicricianneaiaeasd 180,000 | 1 M. Angles.ceeeveniiinn o iiiieiann, Completed.
Saint Andrew's and Jekyl Sounds, Ga -venrenrt iaiveian .- 1-60,000 | 1,2, M. Angles...ceeienienmiioiiamanana. Completed.
Trividad Harbor, Cal cevcee veremniaeccrrrieceioreeninaronsanas 1-20,000 | 1,2 H. Lindenkol! v.eaevneannn oot oo Completed.

HARBORS OF ALASKA,

Sanborn Harbor, NagaiIsland oo niaaaoniaanian, 1-40,000 | 1,2 6. H. Lindenkohl ... .. ......_. : Completed.
Coal Harbor, Zacharefivkaia Bay . ...... 1-20,000 | 1,2, 6. H. Lindenkohl ........ .| Completed.
Popoff Strait and HumboldtyHarbor.......... 1-40,000 | 1,2, 6. H. Lindenkobl ccuue....... .i Completed.
Sketch of the Shumagin Islands..ccuw ceereanieriainioimnann, 1-1,000, 000 | 1,2, 6. . Lindenkohl .c.................] Completed.
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5.

ENGRAVING DIVISION.

Plates completed, continued, or commenced during the year 1873,

4. E. A. Maede)l and ¥,

4. F.Courtenay.

f. Qutlines. 2. Topography. 3. Sanding. 4. Lettering.
- 1
Titles of plates. Seale. | Engravers.
COMPLETED.
i
Coast-charts. i
No. 5, from Penobscot Bay to Kenncbec entrance....c.... 1-80,000 | 4, J. Knight and E. A. Maedel.
No. 31, entrance to Chesapeake Bay (edition of 1872)....... 1-80,000 | 3. F. W.Denner. 4. E. A. Maedel anxd A. Pctersen.
No. 32, Chesapeake Bay, from York River to Pocomoke | 1-80,000 @ 3. W. A. Thompson. 4. A.Peterasen.
Sound (editiom of 1872). ! E
No. 33, Chesapeake Bay, from Pocomoke Sound to Potomac | 1-80, 000 : 3. W. A. Thompson. 4. A.Potersen.
River (edition of 1872). ‘ |
No. 34, Chesapeake Bay, from Potomac River to Choptank |  1-£0, 000 S3 WAL Thompson. 4. A.Petersen. .
River (odition of 1872). | E
No. 35, Chesapeake Bay, from Choptank River to Magothy 1-€0,000 | 3. H. M. Enight, 4. A.Potersen.
River (editiou of 1872),
No.36, Chesapeake Bay, from Magothy River to head of 1-80, 000 | 3., W, A, Thompson. 4. A. Petersen.
bay (editon of 1872). ) ;
No. 55, from Hunting Island to Ossabaw Sound (edition 1-80,000 ' 3. H.S. Barnard. 4. E. A, Maedel.
of 1872). !
|
Harbor-charts, £e. I
Sonthwest Harbor and Somes’ Sound._ ... .cooviioiinannne 1-40, 600 ' 1,3,4. W. H. Knight.
Damariscotta and Medomae Rivers (preliminary edition) ... 1-40,000 : 2. W. A. Thompson. 3. H.JL Knight. 4. A Petersen.
Narragansett Bay (in two sheets) ..cv.vvicee i icninnnon 1-40,000 | 2. 'W. A, Thompson. 3. F. W. Benner and W. A. Thompson. 4. E. A,
Maedel and A. Petersen.
Burlington Harbor, Vi _...ou.iviueinannn e eeeieereaaen 1-10, 000 | 1, 2. J. C. Kondrup and W. A, Thompson. 4. J.G. Thompson.
Hatberas SHORIS. cenreenaaverae ceccaeecee cenveeneeaaad| 180,000 | 1,3, 4. W. H. Knight.
CONTINUED,
General ocast-charis,
No.I, Quoddy Head toCapeCod.cenrvnviienroiiiarannanen 1.400,060 | 1, 2. J. Enthoffar. 3. H. M. Knight.
’ Courtenay.
No.1I, Cape Ann to Gay Head .ooceerovrieeeoiaemnvienens 1-400,000 | 2. 'W. A. Thompson. 3. H, M. Kunight. 4. J. Knight, E. A, Maedel,
and J. G. Thompson.
No.V, Cape Henry to Cape Lookout ............. ---~-l 1-400,000 | 1, 2. A. M. Maedel. 4. E. A. Maedel.
No. VII, Cape Romain to Saint Mary's River........... 1-400, 000 | 1, 2. A.M.Maedel. 4. F., Courtenay, E, A. Maedel, and J. Knight.
Ooast-charts.
No. 3, Frenchman's and Blue Hill Bays--..... .. ..ocnton 1-806,000 | 1, 2. J. Enthoffer. 4. E A. Maedel.
No. 4, Penobscot Bay..... htmemsssuerrauerrranasrnsan 1-80, 000 | 1, 2. J. Enthoffer. 4. E. A, Maedel.
No. 6, Kennebec entrance to Saco River ...coceiiveiiaenes 1-80, 000 | 3. H.S.Barnard. 4. E. A, Maedel.
No. 7, Kennebeo entrance to Cape Porpoise ... R 1-80, 000 | 1, . 'W. A. Thompson. 4. E. A. Maedel.
No. 29, Chincoteague Inlet to Hog Ialand. ... ses-eeef  1-80,000 | 3. F. W. Benner.
No. 30, Hog Island 0 Cape Henry.......eeoceccaaaaecnmces 1-80, 000 | 3. W. A. Thompson.
No. 36, Savannah to Sapelo Istand........... Ceeieamesaeen . 1-80, 000 | 3. H. S. Barnard.
No. 57, Sapelo Island to Saint Mary's River............... .- 1-80, 000 | 2. A. Sengteller. 4. E. A. Maedel.
No. 9, Lakes Borgne and Pontchartrain ..............cco]  1-80,000 | 4. F. Courtenay.
No. 04, Misaissippi River No. I oocvivnaeriiiiinmiiiiionnon 1-80,000 | 1,2. A. M. Maedel. 3. H. M. Kaight, 4. J. Knight.
Harbor.charts.
Moose-s-bet Reach. .o oue it cii it ii e aa e 1-40,000 | 1. W. H. Davis. 3. H. M. Knight. 4. J.G. Thompson,
Mount Dosert Island, &e. (@88t} venrcee.ccveceionnaeicras 1-40,000 | 1. A. M Maedel and J. C. Kondrup.
Tenobscot Bay (0a8t) caciaerecieciiviiiircnnanans 1-40, 000 | 1. E. Molkow and J. C. Kondruap.
Tenobscot Bay (Wesh) cecuee.ivirinriiiienencnrann cnaremnen 1-40, 000 | 1. E. Molkow, J, C. Kondrup, and A. M. Maedel,
Saint George's River and Mnacle Ridge Channel. . 1-40,000 | 2. W. A, Thompson. J. . M. Knight. 4. A. Petersen.
Tliymounth, Kingsten, and Duxbary Harbors..... . 140,000 | 4. J.G. Thompson and J. Knight.
Pamplive River...... e reemeasncannnn verecancaren e . 1-80,000 | 1. J.C. Kondrup. 4. A.Petersen, 2. H.C. Evans.
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Plats completed, continued, or commenced, d:v.—Contitued.

Titles of plates. F Scale. Engravers,

Columbia River No. 1. ocvemmimei ot et 140,000 | 1,2. B Sicvert.

i -
Neust RiVer. oo caviiaiimrr i tainee cmmreecnicns avveermmnns 1-£0, 000 ] 1. J.C. Kondrup. 4. A.YPetersen.
|
COMMENCED. !
H

Santa Barbara Channel No.2...con cciioeenncmeean e 1-200,000 | 1. W. A. Thompson, . A, Petersen,

Coast-chart No. 86, from Choctawhatchec Iay to Pensacola 1-80,000 | 1,2 1. C.Evans. 4. A. Petersen and E. AL Maedel
Bay. j

Hatteras Shomls. covee i ire it caiacrimeemcicm e aaee ceaens 1-%C, 600 | 1,3,4. W. I Knight.

Saint Mary's River and Fernandina tarbor. ... ... . ... .. 190,000 | 1. 4. J. G Thompson., 2. 4. C. Kondrap.

i
Columbia River Nou @ oieeve ioeroniccmaeaeeeinenenaa 1240, 000 ; 1, 4. W. H. Davis.

1. Ex. 133——11
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APPENDIX No. 6.

List of ovigtual topographical sheets registered in the archives ¢of the United Stutes Coast Survey from
June, 1863, to January, 1873,

Localities. ‘ State. ; Scale. ] Date. Topographer. Bogister-
| i ! namber.
|
Letite Passage and vicinity . ..... oo e eiiii e E New Brunswick . i 1-10, 000 1863 ‘ W.II. Dennis . ........ ! 1007
Partof Fundy Bay ... .. L aiiaiaiaaa i Maine and New | 1-10, 000 1965 981
; iranswick. f i
Saint Croix River (Calais and Saiut Stephen's) .oooooovviivenfoaodo cneen oLt 1-1¢, 000 186D ..., do il 1150
TWest QUOTAY BAY +cnnamceean et ce et iaciaeeaeaans 1-10, 000 | 98D
Eastport and vicinity . 1-10, 000 | 1865 ..., i R 430
Moose-a-bee Reach (middle sheet) | 1-10, 090 I870 ¢ J. W, Domn . . 1
Moose-a-bee Reach (upper sheet) 1-10, 000 1370 ‘ JR 1172
Moose-a-bec Reach (lower sheet) 1-10, 600 i 1270 ..., QO e 1173
GonddsDOTOUZE BaN o e e iiaeae i ams tee v e e do ..o 1-10, D0 | 1363 1039
Winter Harbor to Gowldsborongh Bay .........o...ooo oo I [ RN 1-10, 000 1863 1040
Maount Desert Taland. oo e ool 1-16, 000 IR71 ¢ 1243
Mount Desert Island, southwestern part. ... N 1.10, 000 1872 ... 1981
Mount Descrt Island, western part 1-10, 000 ‘ 1872 ... A0 v 12r2
Tslands south of Mount Descrt..... . 1-10, 000 | 1wt | 1245
Great and Little Cranberry Islands, &o | 1-10,000 | 1371 | 1244
Belfast and Searsport . .. e e ? PR 1 S, 1-10, 660 1872 ' Q.7 Tardella ... i272
North Haven Island, including ledges and island north of E 1-1¢, 000 167 | F. W.Dorr. .. 1072
Mauin and Little Thoroughfares. : !
Northern part of Vinal Haven Island, with Stimpson's, Calder- | 1-10, 000 : 1R68 L. do oo 1075
wood's, and Babbage Islands. 3 |
North Isleborough, Penobscot Bay 1-10, 000 i 1871 | AL 1257
South Isleborough, Penobscot Bay ......... 1-10, 000 * 1w .. 1256
Penobscot Bay, islands south of Isleborough............. i 1-10, 600 } 1870 | 1167
Penobscot Bay, western shore frem Megunticovk to }xm"hL i, 1-10, 000 1891 1233
Point, i | )
Fox Islands, western Part of ... .o ocooooeooiiii L e 1-10,000 | 1868 1003
F¥ox Islands, southeastern partof ... .. ... ..o .o 1-10, 000 1870 ¢ 1157a
Fox Islands, southeastern part of, and Swmith, bnddloback and |.... 1-14, 000 1870 | 11576
Brimstone Islands. i i ‘
Rockland Harbor afil vicinity . . 1-10, 000 18370 | W.IL Dennis......... 1160
Friendship .ove e oo e ....dn._-...‘,_._,_,’ 1-10, 000 1867 | Charles Hosmer....... 1053
Seal, Teunant’s, and Mosquito Harbors ... ..l R 1-10, 000 1868 ; W. H.Dennis 1031
Saint George's Riverentranco . .coooeiveiiiii i, feeerdo oLl 1-10, 000 1869 ‘ F. W.Dorr...... . 1117
Saint George's River...o.o..ocevi oo iiiiinaiLs PP ! do el ; 1-10, 000 | 1868 | Charles Hosmer 116
Weskeag River and vicioity ... .oooieii ol leenido ; 1-10, 600 % 18¢0 i W.H.Dennis ___..._. 1151
Merrymeeting Bay, including Andrescoggin, Muddy, and Jeeei@O o] 1-18, 600 | Wit CH.Bovd eeinno. ... 1214
Cathance Rivers,” } : E
Muscongus Bay, islands and ledges. .. { 1-10, 000 1865 | F.W.Dorr............ 1001
Muscongus Bay, 8o0uthern part. oo ceveneiiiiiiiia i, oo i 1-10, 0600 1865 ..._... [ L 1002
Muscongns Bay, from Round Pond to Hocamoe..............oulae i 1~10, 000 1866 | C. Roekwell ... ... ... 1098
Pemmaquid Neck, including John's Bay and Pemmaquid River /. 1-10, 000 1866 j F. W. Dorr. . 1032
Pemmaguid Point, including New Harbor and west shore of 1-10, 000 1866 .ooeoodO cereann ... . 1033
Muscongus Bay.
Pamariscoita River (lower part) ....co coniviii i iin o Y 1 1-10, 000 1865 | 995
Damariscotta River (upper part) ...... c.cven ciiiiiiniiinaaiaado 1-10, 000 1885 3 994
Medomae River.......ooooooiilalt -.do .. 1-10,000 [1867-'68 | Charles Hosmer....... 1076
,mekm s Bay and Islands at menth of Damnnacotm River....|....d0 . : 1-10, 060 1865 | F. W.Dorr......... e 1000
Westport and Arrowsic Islands cello el e | 1-10, 600 1865 E E.Hergeaheimer...... 982
Kennebec River, head of ....... . .e..do H 1-10,000 | 1859, '65 | R. M. Bache.. ) 1061
Kennebee River, from Abaondasset Point to Richmond ........ PUUIN i [\ I ......; 1-10, 000 1869 | C.H. Boyd ........._. 1115
Hennebec River, from Richmond to Gardiner ........... ... - 1-10, 000 b L F T 1158
. New Mcadow River, from Forster's Point to New Meadow |.... i 1-10, 0G0 1866 | J. W. Donn 1021
Bridge. ! i
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List of original topographical sheets registered in the archives, de.—Continued.

Localities. l State.
0 |
Casco Bay, from Middie Bay to New Meadow River, inclading { Maine ool
north end of Sebaskalegan Island. ;
Casco Bay, Sebaskahegan and Orr's Xslands ... _..._i..do...o.o.......
Casco Bay, sketch of Half-Way Rock :

Portland Harber, wharf and sheveldive .. .o ool

Tortland City and lIarbor, speeial survey No. 1 ...
Portland City and Harbor, special survey No. 2 ...
Portland City and Harbor, special survey No.3
Portlaud City and Harbor, special survey No. 4 .......
T'ortland City aud Harbor, special survey No. 5
Portland City and Xarbor, special survey No. 6
Portland City and Harbor, special survey No. 7 _
Portland City and Harbor, special survey No. 8

Pertland City and Harbor, special survey No. 0
Portland City and Harbor, special survey No. 10
Mouth of Saco River and Biddeford ool
Saco River and towns of Biddeford and Saco
CGroose Fair Creek to Spurwich River
Kenvebunk Port and Cape Porpoisc to Hog's Neck .
Coast from Ogunquit, in Wells, to Mousam River.............
Wells Beach, included in sheet No. 1121
Coast from Kittery to York..
Coast from Boar's Head to }qo Harbor
Coast from Rye Harbor to mear Dortsmonth.......oieoieiiiis oo do
North River, sheet No. 1 N
North River, sheet No.
Cape Cod Bay, western slmn from Slnp Point to West b‘md“ ich ...

tecmeeaieeearararavaseasnoan-. Massachusetts....

A S P | IO

Cape Cod Bay, western shore, from Eel River to Ship Point. .. ."....

Cape Cod Bay, soathern shore, from Orleans to Browster. ...... .c..do . .c..........
Cape Cod Bay, northern shore, from North Dennis to Brewster ....do .............
CapeCod Bay, eastern shore, from Pleasant Bay to Nausett Harbor ... .o cooann ool
Cape Cod, gonthern extremity, including village of Chatham ... ... L1+ J
Cape Cod, from P’leasant Point to Monomoy Island ... ... .. oo do ... :
Monomoy Point. oo iiie i, P £ 11 T ‘

City of Fall River and vicinity.

Rbode Xsland. ... .. i

. Town of East Greenwich and vi -
Mount Hope Bay, northern part. ... oooiiminamiainieminenn . R I
Seekonk River ..o oo i e e R 1
City of Providence, wharf-line .. ..... .ooirmiiiiii i [ 7o
L < P RS 1 TN

Prudence Isiand .
Narragansett ]‘1er to Sonth Pex TY -
Seaconnet River, eastern patt .
Seaconnet Poing .-
Y8land of Rhude Island, from Black Point to Easton Pomt

Island of Rhode Island, northern part....

Newport and vicinity ... ... _..oiieiLliiie PO (s SO
Point Judith and vieinity. . oo oo L

Conanicut, Dutch, and Gonld Islands . ......c.ooo. oL, .
Coast of Rhode Island, {rom Cross Miils castward..... .... RN 1) SRR
Navy-yard near New London .. - Connectiont. .
Lake Champlain, from White's Landing to Appletree I’oint ... .|

Lake Champlain, from Appletree Point to Hogback Island
Lake Champlain, from Trembleaun Point to Tort Jackson ...
Lake Champlain, from Trembleau Point to Ligonier Poiut
Lake Champlain, vicinity of Plattaburgh ..........
Lake Champlain, vicinity of Plattaburgh
Lake Champlain, vicinity of Mallett's Bay
Lake Champlain, shore-line surveys. ..

Scale.

1-10, 000

1-10, 000 |
1-2, 000 |

1-5,000

1-1, 200
i-1, 200
1-1,200
1-1, 200
1-1,200

BG-G9

Date,
1267-"69
1865

1867
18G7

| 1868769

141,200

1-1, 200
1-1,200
1-1,200
1-1, 200

1-10, 000 .
1-10, 000 |
1-10, 000 |

1-10, 000

1-10, 600
1-10, 006
1-10, 000
1-10, 000 :
1-10, 000 °
1-5, 000 |

1-5, 000 |

1-10, 000 |

1-10, 000 |

1-10, 000
1-10, 000
1-19, 000
1-10, 000
1-10, 000
1-20, 000

i

1-10, 000 -
1-10, 600

1-10, 000 |

1-5,000 |
1=5, 000 !
1-10, 000

1-19, 000

1-10, 000 |

1-10, 000

1-10, 000
1-10, 000

1-19, 000 |

1-10, 000
1-10, 000

1-10, 000 .
i

1-10, 600

11,200

1-10, 600 |

1-10, 000
1-16, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
110, 000
118, 000
1-10, 000

i

LERR-"69
1869 |

1269

1569 ¢

Topographor.

83

e IO

i numlmr

| C. 1L Boyd .
LAY Lo“rrh_llmv and |
©IL W.Bache.

A. Lindenkubl . .

1864 . ......

1769

1269

1860 '

1370

1871 ;...

| 3. W. Doun ...
J. N. McClintock ... .
II. Adaws
o L,

LTI I

1870 §

1269

1867 |
1267 |
1866 |

1867

1870 .
1870 ¢

1367
1866
1862
1e68
16
1868
168
1868
1767
1862
1865
1660
1867
1869
1365
1369
1870
1570
1870
18710
1870-"11
1871
1869
1872
1369
180
1270
1870
1870
1870
1290
1871
1871
1871
1871
151

P.C.F. West.........
JO | 1 S
H. Adamas._..
D.C.F. Weat.

( H. }§U\1l._.....
PCF Westooooooo...
ALM, ILu‘nwu

,,,,,, do ool

F.W.Dorrand C. Hosmer!
Charles Iicemer. ..

1E20

1012
1056
111

110
1104
ti{la
Ty
1142
11424
1143a
11432
1i44a
1id4d

“1050
1ol
1647
1.5ta
12510
10062
1063
107~
10z
1075
10250
10208
1090
1053
1079
1024

978
1041
1190
1004
11
1156
1161
1163
1162
1194
1220
1119
1271
1107
it
e
i3
1185
ilzd
1126
1205
1244
1207
1209
1209
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List of original topographical shects registered in the archives, €&e.—Continued.

Localities. State. ) Seale. | Date. ' Topographer. : ’i’:‘ﬁ‘::::
Lake Champlain, from Cumberland Head Pointto Point-an-Roche] New York ........ 1-10, 000 3 1871 Rtk
Lake Champlain, the Gut and Point-au-Roche. ... ... ... ...[....d0 ..ccnn.... 1-10, 060 J‘ =7l 1218
Lake Champlain, from Point-an-Roche to Long Point 1-10, 000 : 1871 | 1219
Luake Champlain, La Motte and Alburgh Passages. .. 1-10, 000 ; 1871 . 1220
Lake Cbhamplain, from Isle La Motte to boundary-line 1-10,000 | 187t .. 1921
Lake Champlain, part of Missisquoi Bay «cevociieiiiiintiann 1-10, 000 1871 i 1202
Lake Champlain, Missisquei Bay south of boundary-line....... . 1-10, 000 ; 1871 1223
Hudson River, from Anthony's Nose to Cold Spring............ New York 1-10, 000 1 1861 ¢ 10106
Hudson River, from Cold Spring to Newburgh ... oe.do .. 1-10, 000 ‘; 1861 . 101t
North and South Shrewsbury Rivers New Jersey....... ‘{ 1-10,000 1865 10:5
Shrewsbury River, South. ... ooiiiien i iai i iciee el ceeedo . 1-10, 000 | 1866 | 1022
Coast between Deal and Sqguan Beach.. PR SR ; [ T 1-10, 000 ‘ 1867 ‘ 1083
Coast between Squan Village and Baraegat ... ... ... . f....do.coooiiee. i 1-10, 000 \‘ 1868 1024
Barnegat Inlet....... e e e R £ R, | 1-10,0060 | 1366 | 115
Absecam Jolet and viCiniEy.covevuueen i iiiii e 1-20, 000 1869-"70 1166
Leagne TAIANMN «ooe ottt iie s iee e aieaaa e e 1-2,500 | 1865 | R.DM. Bache 975
Stakes in the Gut east of League Island . .- 1-R, 500 i 1865 c.-do ... 975 bi
Baltimore and vielnity .. ... ...l ..., 1-10,000 | 1865 ¢ C. T. Tardella L
PALAPSCO REVOT «avntrnrornnsrnerereceannesancaaaaeaeennnnnns|s 1-10,000 . 1865 ( 033
Patapsco River, north shore, frora Fort Marshall to Bear Creek. |. 1-10,000 | 1866 !. 1004
Potomac River, from Saint (reorge's Bay vo Higgins' Point. ....{.... 1-20, 000 1868 1103
Potomac River, from Clenient’s Bay to Swan Point............. aae 1-20, 000 ; 1868 1103
Potomac River, from Sharpsbargh to Bertin ... ........_. 1-10. 0060 1865 - 985
Potomac River, from Bertin to Heter's Island ....... ... ... 1-19, 600 ’ 1865 |. 9”6
Potomac River, from Macon’s Island to White's Ferry. .. 1-10, 000 j 1865 |. 98T
Potomac River, from Harrison’s Island to Young's Island 1-10, 000 | 1865 [ 958
Potowmac River, fram Young's Island to Great Falls ......_..... ..., 1-19, 000 : 1865 | 950
Upper Potomac and Burnside Rivers ... ... ... ... | 1-10, Q00 1865 090
Upper Potomac, from lock No. 36 to High Knob .......... i 1-10, 600 | 1866 1013
ginia. ; |
Tpper Potomac, from High Knob to Shepherdstown..oooooeeoenfeocidoe e oaen. 1-10,000 ; 1865-"66 |......do. ... ... 1014
Arlingtop, part ef, sheet No. 1 ..o .cneoiivia i eaas l Virginig .......... 1-1,200 \ 1864 | E. Hergesheimer ...... ‘ 1036
Arlington, part of, sheet No. 2.. 1-1, 200 i 1864 |.eeeodo oo s ! 1025
Forts Chaplin, Mahan, and Sedgwick. 1-10, 000 r 3865 1 C. M. RBache...______. A 1026
Yeocomico and Coan Rivers .oeeeevenercerecroracancenneanen n 1-20, 000 L 1868 | JW.Donn _.oo....... ‘ 1102
Nomini and Currioman Bays «oouo..veeeeaneroanoomnennnanneans [T RO {120,000 | 1808 1164
Mattox Creek and part of Nomini Creek..........ooooven.on 1-20, 000 1868 ! 1106
Piankatank River...................o...o.o..o.. . 1-20,000 0 1869 .eeoae@0 oieneniin.. .. 1100
Mobjack Bay, North, Ware, and Severn Rivers ................ i?....«lo ............. 1-20, 600 j 1860, 68 ‘J G.D. Wise and J. 'W. 1101
| | ! Donn.
Newport News Point L 1-10,000 | 1865 | B, Hergeshcimer. .. 1663
James Niver, Newport News to Pagan €rock. eaeeann 1-20,000 . 1872 J J.W.Donn ......._.. 1265
James River, Pagan Creek to Paoint of Shoal light-house. ... ... 1-20, 000 1872 | 1266
Eastern shore of Virginin, Broadwater, sheet No. 3 .. _..._..._. 1-20, 000 IR7Y , 1200
Fastern shore of Virginia, Broadwater, sheet No. 4 ... .. ... ... 1-20, 000 | 186970 | 1201
Eastern shore of Virginia, Broadwater, sheet No. 2.... .._..... 1-20, 600 | 1869, *70 ! ..... [: (R 12020
Eastern shore of Virginia, Broadwater, New Inlet and north 1-20, 000 1871 | 12020
branches.
Eastern shore of Virginia, Broadwater, sheet No. 1 ... .oooos 1-20, 000 | 1869-"70 1203
Eastern shore of Virginia, head of Machipongo River ..........|. 3-20, 000 1871 1204
26T F-\ T £3.3. Neemeveectaanena. North Carolina....| 1-20, 000 1872 1273
Pamplico River, from Rumley Marshes 10 Ragged Point ....... R () S, ; 1-20, 000 1871 1210
Pamplico River, from Maul's Peint to Rodman’'s Point .........|....do_............. | 1-20, 000 1871 | 1211
Pamplico River, from Adams’ Point to Rumley Marshes .......L....do .. ..... ......‘ 1-20, 600 1871 | 1212
Pamplico River, from Light-houso to Indian Island............. Y 1 1-20, 000 1371 1213
Washington and its environs. ccoecvieuicnanca il aL .. 1~10, 000 1872 1274
Jape Hatteras to Hatteras Inlet 1-20, 000 1872 1246
Bag River, PAmPLeo SOuUnd. ..ooowuenenncemamannanenrneaaeeannsoens 1-20,000 | 1860 | 1004
Shore-line from Bay River to Pamplico Soand . ............... foe 1-20, D00 i 1260 1095
Neuse River, from New Berne to Johngon's Point .............. | 1-10, 600 1866 1031
Neuse River, from Jolmson’s Point to Beard's Creek ........... i . 1-20, 900 1866 1016
Neuse River, from Beard's Creek to Wilkinson Point ..........0. ... 1-20, 800 1867 1051
Neuase River, from Wilkinson Point to Cedar Point. ._......... f . 1-20, 000 1867 1652
Neuse River, frons Cedar Point to Brown's Creek ..‘...........,;...‘dc ...... eeennl) 1-2¢, 000 | 1868 1073
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! H .
Localities. ; State. Scale. ; Date. Topographer. ;1%:,?::_
Neuac River, from Brown's Creek to Point of Marsh .. _........ 1-20, 600 1363 | F. W.Dorr..o......... 1074
Goldsborough, west of Wilmington and Weldon Railroad. ... ... 1-10, 600 1865 |oveenn {1 970
Groldsborough, approaches 10 ... ..ot iciiiieiiiie e aeaan]. 1-19, 000 163 | Cleveland Ttockwell. . | url
Cedar Island and vieinity ... ... ... ... 1-20, 000 1872 | C.Llardella ... 197, b
Portsmounth Island and part of Core Luuh ...................... 1-20, 000 1266 | C. Fendall............ 1016
Core Sound, northeast part of «.ccoiiemi i icoiiai i 1-20, 000 1866 | W, L Dennis ... ... 1020
Core Sound, southwest part of . . 1-20, 000 1866 |--n--- do el ‘ 1017
Bogue Sonnd, from Broad chek W Qumu S (,reLk ............... 1-20, 000 1271 | HoAdaws..o.o. ... : 1215
Bogne Sound, part of . . ool 110, 000 1867 | AW, Longteltow ... 1110
New Inlet, including Federal Point, Zeek's, and Smith Islands .}, _ .. 1-10, 000 1865 | 4. 8. Bradford. ....... 969
‘Winyah Bay and vielnity cveoneninniiiiiiiivet e 1-20, 000 1872 | W. H. Deanis ......... 1296
Defense of Charlestor oo i iinnniiiii i iiiaiiisieraeeene O eciii i e 1865 | C. O. Boutelle . 974
Parry and Cane’s IsIaB@s. vo.ce . ooni i iie e aa e 1-20, 600 1868 | C. Hosmer ....oo...... 1030
Yort Royal and vicinity 1-20, 000 1865 | W. H. Dennis ........ 1006
Coosaw River and vicinity ... 1-20, 000 1867 WG
Broad River, southern part of 1-20, 000 1865 Qion
Broad Harbor ... i 1-20, 000 1263 hiiths
Saint Helena and Lady’s Island. 1-20, 000 1gig | Clarles Hosmer . 1970
Poeotaligo ..o i 1-10, 000 1865 | F. W.Dorr....... Rt}
Retween Broad and May Rivers, containing hydrography......]._.. 1-20, 000 |1870-"71 | C. Hosmer _. 195
Savannah River to Cooper River, west of Daufuskic Islet, con- ... .do ...ooo.o.L. 1-20, 000 | 1870-'71 jau-nn- (1 1 R 1196
taining hydrography.
Savapnah River, Forts Jackson and Lee, Batteries Tatnall and {._..do ............. 1-3, 000 1866 | C. O. Eoutelle and II. 1027
Barnwell. L. Marindin. i
Coast of Soutl CATOHNA. .o nver e oeeeeeveanaaaeemeaocoannaas U P 120,000 | 1872 | UM Tittmann .._....|  l3wig
Coast of South Caroling ....eeeceviommiomnonnanre canaiaan RN 1+ S 1-20, 000 1872 f-m---- doeoeenel L 12600
Savannal, vicinity of “......... e emeeaeneeereamn e eaaaas Georgia. coevnana.- 1-47%, 520 1865 | WL IL Denms ceemeeaal) 972
Sammit of Lockont Mountaitl .c.o.oov. et Tennessce and 1-10, 000 1265 | C. . Boyd .. 973
reorgia.
Wilmington River and estuaries....c.cco.ccoicieeiioi oo | Georgia.caonvann.. 1-20, 000 1265 | C.Kendall .. ... ... 942
Romerly Marsh Creek ......... 1-20, 000 1260 | C. Hoswer ..., | 1427
Ogeecliee, Vernon, and Burnside Rivers... 1-20, 000 1265 | C. Fendall ............} i
Ogeechee to Medway Bay ...o..cooaenianaie. 1-20, 000 1869 ; C. Hosmer ............ l 1104
Saint Catharine’s Tsland and vicinity. . ......... .o 1-20, 000 1267 | C.Rockweilland J. A. 1060
| Sullivan.
Betwecn tlie Medway and Julienton Rivers.. 1-20, 000 1866 | C. Hosmer 1155
Doboy Sound and Vieinity..coveevereasianeoaasvrmanen 1-20, 000 1868 | W.H.Dennis........ 1020
Altamaha Sound and vicindty ... 1-20, 000 1864 ¢ femmemmeaaeen 11H4
Darien City..covmeoineniennnn.s 1-20, 000 IREQ [eeeenc@O L ociin Ll 1114bis
Saint Simon’s and Long Island . ........... 1-20, 000 1869 i C. T. Iardella . .. 1108
Mackay’s River and vicinity...ovvmeeaconriiioimimiaaeaai 0 1-26, 000 1869 ; W.IL Dennis . 1113
Saint Andrew’s Sound and vicinity . ceeien oo 1-20, 000 |1860-70 C. M. Bache ........... 1345
Cumberland Island, partof .. ...... [ 1-20, 000 1870 | W.1L Denuis . .. 152
Nassau Sound ang vicinity .eeceevamameioa 1-20, 000 1RTL | 1232
BIBHOT CTOOK < . vmeemrancnncarsannrmsemeamatsam s rnneeeans 1-90, 000 1871 | 12820
Coast from Saint Augnstine to Matanzas Inlet.......... 1-20, 006 1867 . C. M. Bache........._. 1082
Matanzas River and vieinity.... 1-20, 000 1372 | A. M. Harrison........ 1260
Head of Key Biscayne Bay. ..o oooiimiimnimaiiiierieiian, ceen 1-20,000 ¢ 1867 | C.T.Jardella......... 1049
Shore and keys of Barnes’ Sound ... 1-30, 000 1868 .. - 107t
Barnes’ Sound . .ociceiiiiniiaionnaen 1-40, 000 1870 | J. G. Ollmmlns e 154
Pire Island Sound, Charlotte Harbor ........ ; 1-20,000 1186667 1 C. T.Tardella ... ...... 1048
Saint Joseph's Bay: Cape San Blas and vicinity 1-20, 000 1268 | HL M. DeWees........ 1065
Western arm of Saint Andrew’s Bay .oo.cceovemeocammnninn. s IO T OO 1-20, 000 I8TL feveee@lO i e 137
Saint Joseph's Bay to Saint Andrew’s Point. . ... cooaeeerannn. P T | 120,000 0 1869 {0 aiiaiiiannnne 1091
Saint Andrew’s Bay; eastern and western branches. .. 1-20,000 . 1870 | C. T Jardella ..... ... 1146
Saint Andrew’s Bay, northern branch........ccoouveennnnen 1-20, 000 1870 {.aae.. L (S I, 114%a
Saint Andrew’s Bay, eastern branch - ................. 1-20, 000 1870 |oeeeee BO eeiciiaaes 114%h
Choctawhatchee Bay, western part -.... 1-20, 000 1872 . Herbert G.Ogden. ... 1269
Chectawhatchee Bay, eastorn part . oveoeeoeaooniioniareianaas. 1-20, 000 18712 ... do . .o.o...o..... 1270
Choctawhatchee Bay and Santa RosaSound.......... 1-20, 000 1811 1t
Santa Rosa Sound, from longitude 86° 43' to &6° 58' i 1-20, 000 1871 1102
R U I | 1-20, 000 1871 1193

Santa Rosa Sound, from lengitnde 86° 58/ to B> 7.

*Compiled from various sources.
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Localities. 3 State. 4‘ Scale. Jj
Coast between Pensacola and Mobile, west part of Big Lagoon ! Florida ........ w’ 1-10, 000 é
Caoast between Pensacola and Mobile, from Lagoon to month | Florida and Ala- ; 1-10, 000 ;
of Perdido Inlet. bama. 1 ;
Coast beiwecn Iensacola and Mobile, from Perdido cntrance e [ (s R, ‘ 1-10,000 |
to east Gulf shore. { ‘
Entrance to Mobile Bay.- . Alabama. .. i 1-90, 000
Chandelenr Seund, west side, from Morgan Harbor te Indian . Louisiana .. ......| 1-20, 600
Mound Bay. |
Isle au Breton Sound, Deep Water to California Point......... feeello e | 1-20, 600 |
Irle audireton Sounid, California Point to Mozambigue Point. . i ...do 1-20, 000
Isle au Breton Sound, California Peint P 1-20, 000
Isle au.Breton Sound, sonth side H 1-20, 000
Isle an Breton Sound, Gardiner's io Oster Bayou ... .o oo, .. 1-20, 000 :
Isle an Breton Sound, Otter Bayou to Point Comfert. . 1-20, 000 |
1sle au Breton Sound, Errol Island | 1-20, 000
Mississippi delta, Southwest Pass, part of South Pass, East, |....do ............. ! 1-20, 000
West, and Garden Island Bays. i }
Mississippi delta, South Pass, Bayou Greand, and East Pass ....| ...do ....oovaant. | 1-20, 000
Mississippi River, from Cubit Crevasse to the forts and Bird [....do ._........... i 1-26, GO0
Island Sonnd. | !
Mississippi River, from the forts to Grand Prairic .......... 1-20, 000
Mississippi River, from Grand Prairie to Point 4 la Hache. 1-20, 000
Mississippi River, from Boliemia to Poverty Point .. ....._.. 1-20, 000
MississipPpi RIVEL crircecoiae ii i iiimee i ecsmn e e sna e e e ‘ 1-20, 000
Matagorda Istand..................._.. | 1-20, 000
Corpus Cliristi Bay, Corpus Christi to McGloin's Bluft. ..., .. 1-20, 000
Corpus Christi Bay, McGloin’s Blaff to Mustang Island ....... I 1, 26, 000
Taguna Madre, eastern 8hoTe. ... vienciiiiioiiiiniannea. PR} 1 S . 1-20, 000
Taguna Madre, western 5hoTe. ... o oiivneiaiiiieicarinnnina, . i 1-20, 000
Coast east of San Pedro Bay ................ [ i i - 1-10, 000
Point Fermin to Point Saint Vincent 1-10, 600
Santa Barbara Channel, from Santa Batbara to Pelican’s Point |....do ............. ! 1-10, 000
Santa Barbara, town and vicinity........ e i 1-10, 000
Point Saint Vineent, morthward. ..o oo i n il iiiian, ; 1-10, 000
Santa Barbarato Sand Point .. ... oo ... Ll . : 1-10, 000
Sand Point to Gorda Poinl. .o vriiioriinsicaeiennnainnnscan, PR 1 ! 1-10, 000
Tunta Gorda and vielnity. oo eeinini i iaie i iiae e O s ‘ 1-10, 000
Panta Gorda, Shelter Cove. . . 1-10, 000
PuBtl GOTQ8. e cer e et et ceeddo il 1-10, 600
Punta GOrda . ..o oe e cee e e e - ‘ 1-10, 000
Pauta Gorda, toward Buenaventara ... . 1-10, 000 .
Town of Baenaventura and vicinity. ..... ... .ol e 1-10, 000 |
Cafiada e los dos Pueblos to Casiada de Tajiguas 1-10, 000
Santa Craz and Santa Barbara Channel . ... ....... ... .. Y 1 1-14, 080
Santa Darbara Channel from Pelican Point to los dos Pueblos. [ _..do 1-10, 000
Santa Barbara Island e ...do 1-10, 600
San Miguel Island, Santa Barbara Channel.................... . . do 1-20, 000
Toint Conception and viciuity, twosheets ......... ... SR S [ 1 B 1-10, 000
Alder Croek to Welch £ vaaeaaicaan.. 1-10, 0600
Point Sal, southern shore. . ... .. oL . 1-5, 000
San Simeon Bay and wicinity. .oocee i e B0 e e 1-10, 660
Coast from Tunitas Creek northward . . 1-10, 000
Half- Mool BaY oo. et ieiiiasiiicasaeiamaaacaannns . 1-10, 000
Point San Pedro to Pillar Peint. ... 1-10, 000
Land-approaches t0 San Franciseo ..ovevnivenniiniiinne e . 1-10, 000
Approaches $0 San Francisco ...o.oveeeviiiiiiaiiiannnininenfeeando aiiiniian., 1-19, 600
A pproaches to San Francisco . 1-10, 000
South Faralon Tsland. e ere it iiaicriicianns . 13, 000
Baisnn Bay v et iai e e aa-do R 1-20, 000
Point Arena and vicinity 1-10, 600
Humboldt Bay to Table Bluff .. .. ..o iiiiiiiiiiiniiiciiiane oo ool 1-20, 060
Humboldt Bay, threesheots.......... Caarennnneras 1-10, 000

Date. Topographoer, f?:;’:;:‘.
1867 f J. G. Oltmanns 1034
1507( ...... O i 1035
1867 i] ...... do ... ..., 1642
1868 : 1066
1871 | 1195

186864 1096
1869 i. 10030
18649 104l
1869 1087

1869-"70 1089
1870 . 11483
1869 |.. 1002
1867 | 1037

|
1867 1933
1868 1069
1870 1149
porg 1147
1872 125%¢
1872 190520
18539 | W 1L Dennis . 1030
1867 | C. Hosmer oovoennnn..; 1043
1867 | ... do vl | 1041
1867 | C. H.Boyd .........._. i 1045
1867 ... do ... ‘ 1046
1872 | A.W.Chage .......... 1263
1870 | .o..o. do i, 13
1870 | W. E. Greeowell ...... 1230
b ESXCUN IR 1) S =2
IR7E | AW, Chase .. 123
1369 | W, E, Greenwell ...... 1=
1369 1127
1871 ¢ 1237
1871 1238
1871 1239
1871 |ecnen. 2 1240
1870 | W, E.Greenwell .._... 1i89
1870 |.ceavido ool 1190
I8 fao.... do ... ..., 1247
1860 | W. M. Johnson.. . 1003
1871 | W.E.Greenwell ...... 1267
1871 | A.W.Chase ..cvee.n.. 1180
1871 | S. Forney . 1242
1869 | C. Rockwell......_.... 1122a, b
1870 | L. A, Sengtoller....... 129
-1867 | W, E. Greenwell ...... 1053
1871 | C. Roekwell .......... 1273
1866 | A. ¥. Rodgers . 1009
1861 | W.M. Johnson 993
1866 | A, F, Rodgers......... 1019
1867 | A. W.Chase .. . 1059
1867 | C. Rockwell ........... 1667
1868 |...... do ... ..... 1063
1872 | A. F Rodgers......... 1259
1866 f.oneedlO L eesnn ... 1029
1870 | L. A, Sengtelier....... 1228
1869 [ A, F. Rodgers. ........ 1137
1870 ..., do ..o.oiiiiiinn. 1174,1175,

1176
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Loealities. State, ; Seale. ;. Date. Hydrographer. j Hegister-
! ! | | number,
Coast north of Humboldt Bay «cveervivineiacinnnnaans . 1-10, 000 1870 : A. F. Rodgers 1157
Coast south of Trinidad Head .. ....c.cooiieii i 1-10, 000 1270 1158
Coast north of Trinidad Head covavticoioveiienanniianniannn 1-10, 000 ° 1870 1159
Centreville to False Cape .o-..... : 1-10,060 ; 1560 1135
Shelter Cove and vICINIEY veervvireniamriatioiiviiiencreicrineneandO oieniiaa, oo, 1-10, 060 ° 1871 1236
Cape Mendocino, south of ........ 1-10, 000 1871 241
False Cape to Cape Mendocine 1-16, 000 | 1269 1134
Eel River and vieinity 1-10,000 | 1269 11360
Tel River, changes from 1869 to 1870 . ... ... 1-10, B0 © 1869-"70 11360
Frem Crescent City southward «.oveeceveeniun i e iaeicen. . 1-10, 006G | 1871 | 124
From Sister Rock to False Klamath. ... oiiiiiilLL .. 1-10, 000 : 1371 ¢ 12420
T’oint Saint George and Crescent City Reet . . 1-10, 000 ‘ 1268 132
I‘rom Point Saint George northward (Lake Earl) 1-10, 000 ! 1370 i 1198
From Cone Station to near Oregon houndary R 1-10, 000 | 1370 1218
¥rom Oregon boundary to Chetkoe River .o..aevoooiiiail HO 10 DA, 1-1¢, 000 | 1870 e
Coast of Oregon, near Port Orford, reconnaissance . ............ . o el 1-20, 600 ; 18G9 1133
Orford Reef ... oo e et s 1-10, 000 ; 1869 | 1134
Cape Blaneo ..uveieiii i et e e . ! 1-14, 000 ! 1869 | 1130
Goat Ysland to Whale’s Teland...o..o.ocoooiai0 i 1-10, 000 | 1371 1260
Cape Foulweather and entrance to Yaquing Ba) 1-10, 000 ; 1863 } J0R6
Columbia River, from Point Adams to Young’'s Bay.....ec...... 1-16, 600 | 1868 1112
Coinmbia River, from Young's Bay to John Day's River. 1-16, 000 : 1268 | 1123
Columbia River, from south side of John Day’s River to War- 1-10, 000 ¢ 1850 ¢ 1234
ren’'s Landing, ¢ L
Coluwbia River, from Warren's Landing to Three-Tree Point. .} .. do ... .ol 1-16, 000 | 1870 : 1235
Columbia River, from Cape Disappointment to Chinook Point. .|....do ...l 1-10,000 | 1269 L8R
Columbia River, from Chineok Point to Gray’s Point........_.. ceeda Lol 1-10, 000 1869 3 ) 1i30a
Colnmbia River, Sandy Island and Chinook Spit............... c--.do 1-10, 000 ‘ X Yy
Columbia River, from Gray's Bay to Snag Island. ... U «.-.do 1-10, 600 : 1249
Columbia River, from Three Point to Puget Island Jeaaida . .. 1-10, 000 1250
Shoalwater Bay, sheet No. 1.veeervenivanina oo aaas, Washington .. 1-1¢, 000 7 1261
Shoalwater Bay, sheet No. 2. ....... oo ieeedo 1-10, 000 7 1962
Shoalwater Bay, sheet No. 3 1-10, 000 871! 1263
Shoalwater Bay, shoet No. 4 1-10, 000 1871 ... 40 eeiinnin 1204
Washington Harbor, Strait of Juande Fuca.....ooooiaeniat. . 1-10, 000 1870 J. 8. Lawson.......... ! 1163
Deception Pass to Finger /A oecearioaiiaam oo aaanis 1-10, 000 Ri ; 1252
Finger A Point to Point Partridge, Whidbey Island._......_.. | 1-10, 000 T 1233
Point Partridge to eastward Whidbey Island. .. 1-10, 000 1254
Killent THarbor. ..ot iciicaiaeticrcimcia i iaiiicennanes 1-10, 060 1250
Noew Dungeness, part 0f . cvoeeameme oo iimiaiio i eanaideae. 1-10, 000 1168
Protection Island to New Dungeness. ... . .oceeiievimnnnmnnunnais 1-10, 000 1i6Y
Smith Teland .. ... oo i e s 1-18, 000 1170
Port Madison ‘ 1-10, 000 1087
Admiralty Bay, Pagot Sound ... ool cieniieiiii 1-10, 000 g 1t64
Shilshole Bay, Admiralty Inleb. ..o o oienrinne o iiiii e, i ; 1064
Port Discovery entrance, sheet No. 1 . 1124
Port Discovery entrance, sheet No.2 ... ... ool .. | 1125
Port Discovery entrance, sheet Nou3ocoeeeienner i iiaiiianas loer el e e 1869-'70 g......do ..‘...;.,.._..Ai 1126
! i
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List of hydrographic sheets vegistered in the archives of the United States Coast Survey from June,

1865, to January, 1873.

TLoealities. ! State. Seals. j Datn. [‘ Hydrographer. number.

Cuast from Moesauito Harbor to Seal Harbor. ... 1-10, 000 { 1866 | R E. Halter-eeennn. ... 967
Quoddy Roads aud Johnson's Bay..ceoe e e ionvoiieaniianen]onn, 1-10, 000 } 1866 } H. L. Marindin........ 893
Wostern entrance Moose-a-bee Reach ... ... oo 1-10, 000 § 1870 F.F. Nes._...o...... 1060
Mo05e-a-bec Reach ... cvereemruoreanae e e iaeeaaana]. 1-10, 000 1870 | . 1059
Indian 1ver...o.ooiiaeiiiann. 1-10, 000 1870 1061
Winter Harbor .u)(l approaches . 1-10, 000 1367 238
Southwest Harbor, Mount Desext western approaches - 1-10, 000 1871 ] 1120
Southwest Harbor, Mount Desert, eastern approaches. _.. . . 1-10, 000 ' 13871 us
Sonies’ Sound cov. st iaiie e i ra et e i 1-10, 000 ! 1871 122
Prospect Tarbor oo o ooieeesciiia ot ece e iamtim e caeeen]- 1-10,000 | 1871 | H. Anderson].......... u
Entrance to Isle an Haut Bay- ..o oovimnioinnn i cees 1-20, 000 1870 | ¥. P. Wobber.......... 1074
Tube A HAUE BAT . .ot e et me e e e ns L 1-20, 600 1869 1028
Hurricane Island Sound and vieinity.. ... ......__. 1-10, 000 1869 1029
The Basin, on Vinal Havenn TSINd «enrivenm e ioie e afonns 1-10, 000 1870 1073
Fox Island Bay and vicinity ..... 1-10, 000 1870 1073
East side of Fox Island and Seal Bay...... 1-10, 009 1831 1142
Fox Islands Thoroughfare, eastern part ... 1-10,000 ! 1868 983
Fox Islands Thoroughfare, western part 1-10,000 | 1868 982
Penobscot Bay, approachos t0 «caveoerne e aiiaeniiieianaaian. 1-20, 000 ]1866 7, 1051
Tenobscot Bay, entrance to , 1-20, 000 1866—‘67 043
Penobscot Bay, from Owl's Head to Ensign Island..............ii . d0 coocvunneenn. 1-20, 000 1869 1086
Penobscot Bay, between Owl's Head and Fox Islands. ... ......i....do ...ooec...... | 1-20, 000 1869 1030
Penobscot Buy, islands south of Ystesborough..oooveoooeoonne ool oei@0 covvenaivean. [ 110,000 1869 1087
Penobscot Bay, from Carmden to Bolfast Bay... 1-20, 000 1871 1143
Gilkey's Harbor, Penobscot Bay 1-10,000 | 1871 1144
1-10,000 [ 1865 | H. Anderson.......... 833

1-10, 000 1867 | J. A Sullivan......... 934

1-10, 000 | 1866-'67 | R. E.Haltor and Chas. 952

Junken.
............. 1-10, 600 1367 | R. E. Halter .......... 953
............. 1-10,600 | 1865 | R. E. Halter and C. 632 -
% Fendall.
Saint George's River, sheet No. 1. .. .. 1-10, 0600 1864 | F. P. Webber 858
Baint George's River, sheet No. 2 1-19, 000 1864 j.rvees do. ..., 859
Muscongus Bay.coevoiiiiiann. 1-10, 000 1867 | R. E. Halter 950
Muscongus Bay . .oceeicceniaceimicaniaciianreniiac e @0 o 1-1¢, 600 I96R ... do .. ............ 986
Meduncook River and Poing Pleagsant Gut ....._._..... . 1-10, 000 | 186667 |-----. do . oooiiiall. 951
Medomac River .. ... ..o i L 1-10, 000 1866 | H. Anderson .......... 960
Medomac River, from Bremen to Havener's Ledge.............l....do.._.......... 1-5, 009 1866 ... ... [ L S 960 bis
B € S SR’ {1 S 1-10, 600 1867 ‘ R.E. Halter.._.... 920
Damariscotta River, {from New Castle Bridge to Clark's Cove..{... 1-10, 000 ! 1866 | E. Hergesheimer._.. .. 603
Sheepscot Bay, between Griftith's Head and Kennebec River. ... ... 1-10, 000 v 1468 | J. S, Bradford ......... 971
Ebenecook Harbor, Town's End Gut, Back River. ... ... . .. | 1-10, 000 ' 1866 | E. Hergesheimer...... 891
Holl Gato, Back River.cceeviveneiiinenen ennens 1-10, 000 | 1865 | H. Anderson «......... 93
Great and Little Hell Gates and Goose-Rock Pa.ssa"o ............. 1-5, 000 1867 | J.S. Bradford ...... ... a30
Hockomock and Kuubble Bays, Sasanoa River .. 1-16, 600 1867 {--.u-. do . veiiiina 929
Kennebec River, from Swan Island to Richmond 1-10, 000 1869 | C.H.Boyd .o enen ... 1064
Kennebec River, from Richmond to Gardiner...................]. 1-10, 000 1870 1oeeme @0 vomveeennnnna. 1065
Vicinity of Cape Small Poitt.cevinvniiiimaiiion i oot 1-10, 900 1868 | J. 8. Bradford. .. o972
Now Meadow River.....-.. eranaenn U N R 1-10, 000 1866 | J. W.Donn ... _...... 899
Head of Maquoit, Middle, and Quohog Bays, and Harpswell 1-10, 600 1#69 { H. Anderson .......... 1008
Seund.

Off-shore soundings from Segnin Island to Cape Elizabeth. . . 1-40, 000 1867 | R. Platt, U.S.N....... 933
Approaches to Portland Harbor ..ceoviviiiiiiiiiniiioniicnin]ieen@0 o ocencaiane. 1-40, 600 1864 | Lieut. T. 8. Phelps ... 860
Portland Harbor. e cicernniveninrenerocaiaeasacnrsennronenneseco O cocrnnenannn, 1-5, 000 1867 | R Platt, U.S. N ....... 949
Portiand City and Harbor, sheet No. 1 ... oooaaiio ool PR T 1-1, 200 1368 | H. Anderson . 1032

Portland City and Harbor, sheets Nes. 2and 3............... RS SRR, [ 1-2, 400 1869 1033a, b

Register:



THE UNITED STATES CO

ST SURVLEY.

89

List of hydvegraphic sheets registered in the archives, €e—~~Continued.

Laocalities.

Stlate,

Portland City and Harbor, sheets Nos. 1 and 5
Cape Porpoise and Stage Island Ilarbor .
Wooed Island Harbor und approaches to Saco River

Saco River

RN [ I

New Hawmpshire ..

Saco River, from Saco to Chandler's Point.. oo ... ... . ..., e

Saco River, up to Chandler's Toint . ... o . oLl

Jeffrey's Ledgoe ....... ..

Coast of Now Hampsluu frotn Pulpit Rock to Great Boar's
Head.

Coast of New Hampshire, from Great Boar's Head to Salisbury.

Esnterson’s Point and Milk Island .. ... ... .. ... ...l
Town, IFore, and Back Rivers, Weymouth ..
Duxbury Bay ceercernvaincninieimaaaaa
Plymouth Harbor . ......c..o.......

Monomoy Shoals, reconnaissance
Vineyard Haven Harbor...._.. .
Edgartown Harbor and Cotamy Bay ...........

Mitchell's Falls, Mervimack River. .

Rhode

Massaclhusetts ...
ool

Isiand ...

Narragansett Bay, from Quonset Toint to Duteb 1sland - . .

Narragansett Bay, from Hope Island to Patienee Island. ... .. R 1

Greenwich Bay «ouoeon e e P 1

Narragansett Bay, head of, and Providence River ......... ... .. eao el

Providence River, from city of Providence to Stargut Island. | _..do .

Warren RIVETr ... e i i ~...do

Seekonk River .____ .. ... ... ......... edo ool

Thames River, near New London ... oo i iiioiaanciuns Connecticut .. .. ..

Frying Pan and Pot Rock. . .veevneaenn i L New York ........

Wallabout Bay . voivon voiae i iimmietecamimm i can i o ..

Off the Battery Aol

New York Ray, between Governor's Island aud I\ublun s Reaf_. Aol

Swasgh Channpel, examinatiowof. ..o oavvean. do ool

Shoal of vessel Warren, New York Lower Bay [T

Main channel between Sandy Hook and Flynn's Knoll and R 0
Scotland Sheal,

Rondout Harbor, from entrance to Sleight's Ferry .............. sdo ool

Rondout Harbor, from Sleight's Ferry to entrance of Delaware do ... .
and Hadson Canal.

Lake Champlain, from Cumberland Head to Valconr Island.._.}.. ..

Lake Champlain, Valcour Island to Trembleau Poinb...........1...
Lake Champlain, Colechester and Hog's Back Reefs. ... ... ..o

Burlington Harbor. ... ocevivvnvaivnn it ceeeveoo.] Vermomt...._.....

Main channel between Sandy Hook and I'l_s un’'s hnoll and | New Jersey.......
Scotland Shoal.

Barnegat Tnleb. couennocraraacnr i m i et B 3 P

Great Bay
Back Channel, League Island, Delawaro River
Delaware River, Fort Mifflin to Gloucester Point. .
Delaware River, Gloucester Point to navy-yard. .
Delaware River, from Ridley’a Creek to WalshStreet wharf

Delaware River, from Walsh Strect wharf to Carson’s wharf U

Susquehanna River, mouth of ..o..ceoiaennneoon
Sassafras River
Romuey, Farley’s, Stillpond, Churs, and Lloyd’s Crecks.
Chester River, No. 1, and Morgan's Creek
Chester River, NO. 2. ... ccuuaeiarensccrocnnancecnnnns
Langford Creek ....ocevmenenneroncnnn-s
Patapsco River, mounth of......

Patapaco River, Brewster's Channel . ...oouoiiiiiaanionaaan, s

Patapaco River, Brewster's Channel, enlarged from No. 913
Patapaco River, creeks emaptying into

“Tributarios of Severn and South Rivers.......c..coovneiimnnn. .

H. Ex. 133 12

7

Scale,

1-2, 400
1-10, 000

1-5, 060
1-5, 000
1-5, 600

1-130, 000

1-10, 000

1-10, 0600
1-10, 0400
1-10, 000
1-10, 000
1-10, 000
1-40, 000
1-10, 000
1-10, (01

L1200 ft. to L in.

1-10, 600
1-10, 000
1-3, 000
1-10, 000
1-5, 000
1-5, 000
1-5, 008
1-1, 200
1-1,280
1-1, 250
1-2, 500
1-10, 000
1-20, 000
1-20, 000
1-20, 000

141,250

1-20, 000
1-20, 000
1-10, 000

1-10, 000
1-20, 000

1-10, 000
1-10, 000
1-2, 500

1-5, 000

1-1,200
1-1, 200
1-10, 000
1-10, 000
1-10, 000
1-5, 060
1-5, 000
1-10, D00
1-20, 000
1-10, 000
1-10, 000
1-20, 000
1-20, 000

Date. Hydrographer. ‘ ﬁ“lﬁ;ﬁff
1869 | H. Amderson. ... ... ‘ 1034a, b
1871 | 3.8, Bradford ...\ 11174 b

i
1866 | G.Davidson ... .| 82
1867 F.F. Nes.ooooaoo. . 941
1867 |. ... .. dv ..ol 942
1863 | Lieut. T. 8. Phelps E61
1570 | H. Anderson ._..._.__. 1068
1=70 1069
18738 3065
1269 1021
1267, 70 1035
1570 1067
1568 961
1871 1106
18%1 1126
1867 1012
1368 94
1867 -'68 949
1867 940
1865-"67 &0
1855 - B8
1865 ... do e 828
1865 | AL M, H'u'nson s 865
1869 | Charles Junken 1006
1866 | W. 8. Edwards......_. 896
1869 | F.F.Nes............_. 1085
1867 | W.S. Edwards. ... 910
1868 | F. H. Gerdes ......... 970
1866 | W, 8. Edwarda 897a
1872 | F.F. Nes............. 857
1869 {.n.oo. A0 o | ton
1868 | ¥. H. Gerdes and F. F., 979
Neas.
1868 leeuu-. do ool 478
1870 | Charles Junken 1058
1871 | F. D. Granger......... litge
1871 i.o.... do ...... . 1118b
1119
1871 1105
1869 1009
1866 | C. Fondall ............ 883
1871 | W. W. Oarding ....... 125
1865 | E, Hergesheimer.. ... 862
1871 | F.F. Nes__..._........ 1114e, b
1870 | Charles Junken...._.. 1057a
1870 {......do ... 1057k
1867 { F.P. Webber.... ..... 8o8
1870 | W. W. Harding 107
1870 |...... do ....... 1972
1869-10 |...... [ (R 10262, &
166970 |.cue-- [ N 1027
1870 |....-. do ...oimniiaa... 1078
1866 | F. P. Webber R 913
1866 |......do . 014
1866 |...... [ L N 915
1869 { J. W.Donn .oveev o oo 1007
1870-'71 | W. W. Harding ... 1077
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List of hydrographic sheels registered in the archives, de.—Continued,

Localities, State, Soalo. Date. Hydrographer, ] }}sﬁ:m"
Head of Severn Rivor. ..o ... . .o . iciiiiiiiai.. 1-24, 000 1870 | W, W. Harding ... ... }< 107¢h
Tributaries of Wye River ..coo......o.ooiiiii i iiiiiiiann 1-10, 000 187071 i (U I‘ " 10504
Tributaries of Saing Michaels River . .. . 110,000 | 1870 |...... A0 e b 10500
Heads of Harris, Broad, aud Porter's Creeks. ., ..o o fo. e 1-10, 000 Wit |....odo o ‘ 1049
Tributaries of Tredhaven Creel o oL 1-10, 000 IR0 | ..o do ... 1048«
Choptank River, from Wing's Landing to Dendon .. 1-1¢, 600 ARTO .ol do ...l 1648
Kastern Branch, Apacostia Bridge to Benning's Bridge ._...... Digt. of Columbia 1-5, 000 165 | A, Balbaeh........... 863
Eastern Branch, Benning's Bridge to Bladensbargh. ... ... ... o 1-3, 000 1865 {av.... (2L R 864
Potomae River, fross Apalosten Ieland to Losg Bridge. ... ...l ..o ..o .. 1-5, 000 1867 . Fendall _._._._ . ... 1022
Wicomico River, Saint Cloment's and Breton's Bay............ Maryland. . .. ... ~20, 000 | 18260,'68 | W.T. Muge, U.8. N,, 969

. and J, W. Donn,
Nomini Bay, Lower Machodoe and Mattox Creeks. .. ... . ... Virginia 1-20, 000 1868 | F, W.Donn .. 967
Yeocynmiico and Coan Creeks.......ovoceueininao o -..do 1-20, 000 1868 oo el ot
Smith's, Geose, and Fox Islauds, Tapgier Sound.. odo o 1-20, 000 1869 | W, W. Harding ....... 0wy
Litide Apnemesgaxy Rivel. cvou,oreniciiaancosainnccmenvmnneado_.do 1-10, 600 ,;1558_'69 ...... do ... ..., 985
Pocomoke Sound, creeks from Messongo Creek to Onauvcyek [....do ............. 1-20, 000 1368 ... do e 993
Creek. ]
Pocomoke River entrance ..ooo . vomieomoeiaiaauenoansiaeann. . cedo 110,000 | 1369 |...... A0 oo 1004
Pocomoke River. sheets Nos. 1and 2. ... .vooveoieo o) d0 .. 1-5, 000 1869 L. de . 10222, b
Pocomoke River, sheets Nos. 3and 4.. ... ...l codo . 1-5, 000 1E6D (..., do . 1023a, &
Pocomoka River, shaets Nos. 5, 6, and 7. ... doodo L 1-5, 000 1860 1. .do . 1024a, b, ¢
Occohannock, Craddock, and Nandua Creeks. ... ....... c..do 1-20, 000 1868 | C. Fendall \eovoo.oonno. 976a
Naswaddox Creek —.do . 1-20, 000 1868 {. O e, 9760
Hungerv's Crevk._.. ... IO s B 1-20, 000 1868 feevae O coolao. N 476c
Great Wicomico River R | R 1-20, 000 1868 { J. W.Donn............ 1003
Little Bay, Nantepoison, Tapp’s, Dimer's, Indian, Dividing, |---.do .ec.eeo. oot 1-20, 000 1869 |...... 4o ...iea.. aeas 10605
end Mill Creeks.
Fatuaries of the Corrotoman River. ... ..cuievvcnneaaa i, PR 1 Y 1-10, 000 186D (.. ... {10 1002
FEatunaries of the Rappabannoek River.........coooeiianon 1-20, 000 1869 1661
Bowler's and Corner Rock, Rappahannock River. . 1-2, 500 1867 97
Pisnkatank River..... PEPSS e mmumseaeai e i aaae s . 1-20, 000 1869 (83
Milford Haven (also topograpby) .....ccoeoviivn i s P 1-20, 000 | 1868-'69 87
Fatuaries of Mobiack BaF.cveorimmverainicaiiasainaracuonun.ids JR T 120, 000 1868 . 964
Back and Pocosen Rivers. .....covieivamenimiiiaiianianaan U, R, 1-26, 000 1868 | C. Feudall and W. W, 917
Harding.
MagotBy BAY . cveeurmcrrcircrasnrsnsaan s nnrianrmanamaranesfiae 00 caciiinea, 1-20, 600 1869 | W. W.Harding. ....... 1013
Broadwater, from Ship Sheal Inlot to Sand Sheal Inlet. .. cendo ol 1-20, 000 1870 {oveeaudo caialoual, 10100
Breadwater, from 8and Shoal Inlet to Hog Island Inlet 1-20, 000 1870 . ..... do ..... 16706
Broadwater, Great Machipongo River and branches. 1-20, 000 1871 | J. W. Donu . 1103
Little Machipongo, to head of Broadwater._.._..._ ... ... .|. 1-20, 000 1871 fouenn O caenen s . 1104
Nowport News Poinib. cov e curmneneeesmrasmraiaarnaines iaenen . 1-10, 060 1865 | E. Hergesheimer...... 81
Elizabeth River, from Washington Point to nav PR R 1-2, 500 1866 | R. Platt, U.S. N._..... 894
Off-shore soundings from]Sheephouse Hill to Kitldevil Hills....) Virginia and 1-40, 000 1868 {.ucun do ..... PR 965
North Carolina.
Off.shove from Killdevil Hills to Loggerhead Inlet. ............. North Carolina. ... 1-40, 000 1870 1053
Oft shore soundings fromi{Loggerhead Inlet to Cape Hatteras. . 1-40, 000 | 1869-"70 1056
Off-shore soundings from Cape Hatferas to Federal Point....... s 1-240, 000 | 1865-'66 884
Cape Hatteras Shoals. ... cviimniiinaa oo, . 1-20, 000 | 187172 1135
Cape Hatteras Shosls, off-shore soundings . ..................._.|.... 1-40, 000 1872 1136
Lookout ShoalB. . . vremt i e et e P 1-40, 000 | 1865-'66 | R. Platt and C. Junken 885
Long Shoal, Pamyplico Sound, r 1-10, 090 1866 | J. 8. Bradford ......... €87
Pamplico Sound, from Royal Shoal to Brant Jaland............ 1-40, 000 | 1866,’69 | J. S, Bradford and ¥. ¥. 1083
: 1870 | Nes. o
Pamplico Sound, western part. ... . 1-20, 000 1869 | F.F. Nes .ceeun ounnn. 1010
Ray Rivor.oovee.ocnees e e 1-20, 000 1869 }..-.-.d0 . 1009
Pungo River, lower sheot....... PO deser tesseutitne . 1-20, 000 IBT2 fevcenn 3 1 11460
Tongo Rivex, upper aheeb ... .coioiniaiilt e drrieniaancaa. 1-20, 000 ABT2 |ovenee@® cvvnn crmnninan. 114006
Pamplico River, from Pamplico light-house to Indian Island. ... 1-20, 000 1869 {oveee @O oo 1088
Pamplico River, from ‘Adams’ Point {0 Rumley Marshes .......|.. PR 7 S 1-20, 000 | 1868’71 | R. E. Halter and F. D, 1099
Granger,

Pamplice River, from Rumiley Marshea to"Ragged Point ....... 120, 000 1871 | BB NeB.vearuanuenan. 110
Pamplico Biver, from Ragged Pointito city of Washington. . 1-29, 600 isn .- . 1101
Pamplico River,fxm'gedan;(}rom_w:’i‘u River..cooueroan.. 1-10, 000 b7+ 2 SRR I S 1139
Cedar Island, bay and vieinity ....vcovvennniaciioniiaaianiin, R L 1-20, 000 b Ex{ U FORRROY. O S, 1079
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pw)
o

Localities, State. Scale. Trate. Hydrographer. Register-
nam ber,
Neuse River, from Peint of Marsh to Cedar Point ..............| North Carolina ... 1-20, 000 186e . J. 8. Bradford and F. 974
¥.Nes,
Nense River, from Cedar Point to Witkinson’s Point . ... }|....do .._......_ .. 1-20, 000 1368 | J. S. Bradford . ........ 463
Neuse River, from Cherry Point to Johnson's Point . .covveeva |- @0 ool 1-20, 600 { 186768 j. ... do il 856
Nouse River, from Johuson's Point to Fort Anderson. .. B 1-10, 000 1366 1...... do ... 892
Sonth River, Turnagain Bay, and other tributaries to Neuse |....do ... ......... 1-20, 000 {18686 | J. S. Bradford aud ¥F. 97
River. F. Nes.
Entrance to Cape Fear River, the bavs of Oak Island and Bald |....do ... ... 1-5, 000 1871 | Charies Junken. .. _. 1089
Head Channel.
Euvtrance to Cape Fear River ............ R 1-19, 000 1865 | 1. S, Bradford ......._ 870
Entrance to Cape Fear River, New Inlet. ... ..... . .........]. 1-10, 004 1865 |....-. [ 0 rH
New Inlet, Cape Fear River. ... .. ... oo iiiinaa ] 1-10, 000 1872 | W.J. anl ........... 1144
Cape Fear River, between Forts Caswell and Jobunson 1-10, 0O 1866 | J.S. Bradford .. i 876
Cape Fear River,imnerbar. ..o . . . iiiioiiii it 1-10, 000 1870 | F.FP. Nes...oo......... 1014
-Cape Fear River, western entrance. . ... .c..ccooce vovnonenaenan 1-10, 009 18712 1 W.J. Vinal . ......... 1128z
Main Channel over Charleston Bar. ... ... .. ............ 1-20, 000 1869 | R.E. Halter. .......... 981
Charlestonm Bar. can .. oo it ce e 1-20, 600 1865 | C. 0. Boutelle ._....... 874
Charleston Harbor .. .___ ... - e emeaaan 1-10, 000 1863 Joeonnn i 1 8&1
Bull and Combahbee Rivers ... ...oo.o.o.ooioooo. o0 1-106, 000 1871 | Charles Hosmer ...... w084
Broad River and fribaitaries and Whale Branch..........._.... 1-10, 000 1865 | R. E. Halter 868
Broad River . 1-10. 000 1865 | R. E. Halter 869
Jericho,Cliowan, &ndBallast.u eeks, tributariesof Beanfort River|. 116, 0600 1868 962
Off-shore soundings, from I’ort Royal entrance to Wassaw | South Carolina 1-40, 000 1866 966
Sound, Gaskin and Foiner's Banks. and Georgia.
Savannah River entrance.. . ........... .. ... eeeeiao. | Georgla......o.... 1-£0, 600 1866 H44
Savannah River, from Tybee Light to Elba Tslaud . [P edo il 1-10, 000 1866 843
Savannah River, from Klba Island te Fig Island.__._.__......... ceda ool 1-10, 800 186566 MY
Savannah River, cityfront . .. ... Lol ....do 1-5, 000 | 186566 947
Entrance to Wassaw Sound . ._. . ... c.-.do . 1-20, 000 {1864, '66 |. 804
Wilmington River and estuaries .-.do 1-20, 000 1863 866
Ogeechee, Vernon, and Burnside Rivers ... ... ........_... U1 [ SO 1-20, 000 1865 867
Saint Catharine’s Sonnd and estnaries_ .. ... ... ... _do.___.. ... ... 1-20, 600 1867 | Charles Junken .. _._. 916
Saint Catbarine’s entranee. . ... ... ... ... ... ... I 7 . 1-90, 600 1867 |- vme-- do il 928
Tnland passages between Sapelo and Doboy Sounds ... ... ... IO I 1-10, 000 1868 fooeu-. 0 .o a5y
Doboy Inlet and approaches. ... ... ... ..oooi.ioiii.al. B 1 R, 1-20, 000 THER . ienns O e 837
Doboy Sound, with Darion and North River, and adjacentereeks.|. . _do 1-10, 000 AB68 1. ..o Q0 oot 964
Saint Simon’s te Saint Andrew's Sound ... ... code 1-20, 600 | 186972 | R K. Halter and ¥. P, 1133
Webber.
Saint Andrew's and Jekyl Sounds. ..o i oilat . 1-20, 000 1870 | R E Haltevr........... 1020
Coast from Saint Andrew’s Bar to Saint Mary’s Bar. [ 1-20, 000 1870 | Charles Junken....... 1062
Florida Passage, from Saint Andrew’s Sound to Cumberland 1-20, 000 1870 ... L 1063
Tsland.
Main abip-channel over Saint Mary'’s River Bar. o veenenaaann. 1-20, 600 1869 | R E. Halter. ... __. 930
Coast of Florida, Saint Mery's to Salat John's Bars. ... ........ 1-20, 000 1871 | F.P. Webber.......... 110
Passage from Fernandina toward Saint Johu's River. . 1-10, H00 187L ..o [ O RN 111t
Saint Mary's River and estuaries ... _....... . .coooaniaiins 1-10, 080 1871 ..o, (31 T, 112
Nassau Sound and estuaries. ... ... Vo e 1-16. 060 187 e 1113, b
Part of Nassan River .. S !
Saint Augustine and vicinity ... ... ... oo . 1-10, 000 : 1034
North 20 GUAN0 RiVerS. . ... .cu i ivervmeraae oo aaaicenanens .. 1-10, 000 | 1046
Matanzas River . ... o iiiiiiiiiieeicaaraca e . 1-10, 080 1047
Off-shore soundings, from Sombrero to Sand Keys 1-160, 000 1868 1066
Off-shore soundings, Straita of’ Florida westward. 1-400, 000 1869 16890
Off-shore soundings, Straits of Florida eastward . . 1-400, 000 1869
Off:ahore soundings, from Key West to Charlotte Ha\bor 1-400, 000 1867
Off.shore soundings, from Sand Key to Margaesas Keyn.. 1-40, 600 1867
Off-shore soundings, from Marquesas Keys to Rebacea Shoals .1 . 1-40, 000 K70
Off-shore soundings, approaches to Dry Tortugas Keys......... 140, 000 | 1867-'68
Florida Reefs, from Marquesas to Dry Tortugas Keys .. .......}.. 1-80, 000 | 1867-'68
Florida Reefs, western end Marqnesas to Dry Tortugas Keys 1-80, 000 187
Koy West, approaches from northwest 1-80, 000 1272 | B Platt, G. 8. N.......
Desp-son soandings, west coast of Florida. ..o veiienian.. 1-600, 000 1872 | J. A. Howell, U.S. N _
Yucatan Channel, Cape San Anhomo, Cuba to Cape anrche, e ebadeeeanann 1-200, 060 1872 | R.Platt, U.8. N.......
Yucatan.
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List of hydrographic sheets registered in the archives, d:e.—Continned.

Locsalities, State. Scale. Date. Hydrographer. ﬁ:ﬁlj :'::'
El Moro to Playa de Marianao, north coast of Cuba ............ 1-19, 000 1367 | 'W.S. Edwards........ 900
San Carlog Bay and Caloosa entrance .............c.. eo.uou.e. 1-20, 000 | 1866, 67 |...... do .onnu.. e 917
Pine Island Seund, part of, and approaches to the Caloosahiatehes). .. . 1-20, 000 1866 | C.T.Iardella... . 908
Cedar Keys, mainchamnel. ... cocieniiiiciiiiniioniian.n PR RN (o TR 1-10, 600 1871 | F. P. Webber.......... 1030
Saint George’s Somnd .. <. oeiaee e @O 1-20, 000 1871 | H. Anderson . ......_.. 1092
Choctawhatchee Bay. ... ... .o iimaiiioeicricnicniiccnaenaifecn O caaieciaeenns 120, 000 1872 1 H.G.Ogden .......... 1141
Santa Rosa Sound, the Narrows, and west end of Choctaw- |....do .......i..... 120, 000 b =73 U DR 1 R 1107
hatchee Bay.
Santa Rosa Sound, from Deer Point to Long Pritehard Point.. [....do .o........... 1-20, 060 1871 1108
The Rigolets 1-20, 000 1870 1054
Lake Borgne 1-40, 000 1870 1055a
Eastern part of Lake Pontchartrain .. 1-40, 000 1870 1055b
Lake Pontchartrain. ..... aeaeceaaroanan Y J 1-40, 000 1871 1115
Isle an Breton Bay. .oo.cen.--. e mnemea et e e e ey P 1-40, 609 1869 999
Isle an Breton Sound, southeastern part. ......... ... ......... P 1-40, 009 1869 1000
Approaches to Mississippi River ... ... ... ... ... ] 1-40, 006 1871 | J. 8. Bradford . ........ 1116
Trinity Shoals . ..oe v i 1-40, 000 1872 | F.D. Granger......... 1139
Trinity Shoals and Tiger Sheals ..coooinni . invinviainenanann. - 1-80, 000 IBT2 | eeaea@0 oo 11395
Pass & L’Outre and Southeast Puss 1-20, 600 1867 | ¥. H. Gerdes ... sty
Pass d L'Outreand Bar ... .......... ... 1-10, 000 1867 ... do ... 927
Northeast and Southeast Pasgses. . 1-1c, 000 1867 |coo...do o ..oo. . 926
Weat, East, and Garden Island Bays ..... e ieeaeeas 1-40, 000 1868 | F.P. Webber.......... 991
South Pass . .ocvvnanen 1-20, 0600 1867 | F.H.Gerdes .......... 990
South Pass Bar «.con,uenen 1-10, 000 1867 |.oean. do .. oiiiiiiiias 925
Southwest Pass . ... .ot caia i iicciaine e e s 1-20, 000 b 1= Ao e 923
Southwest Pass and Bar. - cceaveceiraicinnusiiariaemenienonnena. .. 1-10, 600 1867 [.oen.do e 024
Mississippi River, part of oo ccvnoonen i s 1-10, 000 1866 |...... dO i 922
Mississippi River, from Grand Prairie to Bohemia.............. PR | IO 1-20, 000 1871 1093
Galveston entrance ANA VAL veve.e o cvvauracarsencncnsocaeannaans] LOXAI . oooiiiae. 1-10, 000 1867 906
Galveston Bay, resurvey -... 1-920, 600 1867 918
Galveston Bay, resurvey . 1-19, 000 1867 919
Galveston Harbor, comparative chart shewing changes from ... do .. ... .. ... 1-10, 000 1867 919 bis
1851 to 1867,
Galveston Bay, westorn entrance . .o..ovuieivneaeemaaeeioaioan. P 1 S 1-28, 000 1867 | FER. Nes..........._. = 931
West Galveston Bag .. .ceveoniinienen oo fcido el £-20, 000 1867 i...... A0 oreeraeanen . 932
Matagorda Bay, patt of ccveeae inioie i e JRT 1, S 1-20, 060 | 1866,'71 1 F. P. Webber and F. D. 1031
i Granger.
Trespalacios and Turtle Bays ..covennvinieiiniiimiiocnnnienfonnn [3 [ 1-26, 000 1871 [ F.D.Granger ......... 1094
Carancahua Bay ... 1-20, 000 1871 ; 16895
Pass Cavallo ....... - 1-90, 060 1871 ¢ 1097
Lavaea Bay and vieinity «oocvveoeenen i oL 1-20, 060 1871 1098
Esapiritz Santo Bay 1-20, 000 1871 1096
ATANAAS PABS oocnveiet cmmiam i raameeaacsieaiaa e ariaaaeaaas ] 1-10, 000 1868 996
ATANAAE BRY -t coeecme i eiamcn e r e et nae e raeaes . 120, 00N 1864 993
Corpna Christi Pass 1-10, 090 12869 o494
Corpus Christi Bay .... 1-20, 600 1368 858
Entrance to Brazos Santiago and Laguna Madre......ooioeinnn. FUY 1 B 1-20, 000 1R67 909
Magdalena Bay, from the Narrows 1o Cayueco Cove ............ Lower California.. 1-20, 000 181 1123
Magdalens Bay, from Man-o'-War Cove te the Narrows ... Y | 1 1-40, 000 1871 1124
Santa Barbara Channel, in-shore seunding, No. 1 ............... California......... 1-16, 000 1869 | E. Cordell and G. Far- 1638
: ) qubar.
Santa Barbara Chanuel, in-shere soundiog, No.2 ...............1. .. 1-10, 000 : 1869 1039
Santa Barbara Channel, in-shore sounding, No.3...............].. 1-10, 600 1869 1040
Santa Barbara Channel, in-shore sonnding, No. 4 .. .......... .| 1-19, 000 1869 1041
Santa Barbara Channel, in-shore sounding, No.5 .. 1-10, 800 1869 1042
Santa Barbara Chauznel, in-shore sounding, Neo. 6 1-16, 600 1869 1043
Santa Barbara Chapuel, in-shore sounding, No.7...._. U U O, 1-10, 000 1869 1044
Santa Barbara Channel, off-shore soundings ....... veeenmeeenan RPN . 1-100, 06 1869 1045
Santa Barbara Channel}, entrance Coxoanchorage. ... ..__..|.._.do .. ... .... 1-10, 0600 1869 1037
Roadatead under Point Sal ............ PR eesereemnaaa Y 1 1-5, 000 1867 921
ngburofﬂmnavo;turs..................................,.... R U 1-10, 006 1870 1081
Off-shore soundings, Point Pedro, Santa Cruz 1-100, 000 1865 871
, and Mont, 1-20, 000 1867 48

Saisun Bay, Cordelia, Bai
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Localities, State. Scale. Date. Hydrographer,

Suisun Bay, with confluence of Sacramento and San Jeaquin | California ........ 1-20,000 [1866-'67 | B Cordell .. .........

Rivers. |
Sacramento and San Joaqnin Rivers ... ... ... .. ... ... ... o .. 1-10, 000 1867 {o..... do e . 1
Carquines Straits, part of ... ..ovnoeeoieeie e cee a0 e 1-10, 000 166 | .. do ]
Off-shore soundings from Point Reyes to Bodega Head . .ooveenfoin@o oeinonnan... 1-160, 600 1866 §...... do ol |
Off-shore soundings from 1’oint Reycs to Tomales Point........|....do ..oooeio.t 1-20, 000 1266 ;
Crescent City Reef 1-20, 000 1764
0088 By - oo e e i 1-10, 060 18G5
LT = 1-10, 000 1565
YaquinaBay...c.oocooenn... 1-10, 060 1865
Nehalem River entrance 1-5, 600 1364 § E. Cordell and G. Far

quhar.

Tillamook Bay,...:....,.,,..,,.,___......._..,.__._-..A_. . 1-10. 000 | 1366-"67
Columbia River, from Three-Tree Point to Gray’'s Bay ......... . 1-10, 000 | 126768
Columbia River, from Cathlamet Head to Settler’s Point.. 1-10, 000 1868
Columbia River, from Settler's Point to Tongue Point..._..._.. . 1-10, 600 1236#
Columbia River, from Tongue Point to Cape Disappointment . .|.._.do ... ...... 1-20, 000 1868
Columbia River entrance. ... 1-520, 600 1268
Destruction Teland and vicin 1-10, H0O 1860
Lawson Reef, Rosario Strait ... .o oo amincerionaencdecdo ool 1-10, 600 1871
Partridge Bank, Strait of Juan de Fuct, cevvvceennccniurian.. vl e 1-20, DO 1871
Port Madison ............... e e eiraneam s B U S 1-10, 060 1868

Register-
! namber.

905

935
70
]
)
1020
901
Q02
Gt

! [art)

936
1615
1616
10615
101
1319

(1)
1129
1130
1102
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APPENDIX No. 8.
REPORT ON THE PHYSICAL SURVEY OF PORTLAND HARBOR.

DrAR SIR: It is unnecessary for me to advert to the history of our renewed connection with
the harbor-interests of Portland, because you will probably embrace this in your own comments
upon the season’s work., Saffice it to say that we were called upon to recommend harbor-lines for
Fore River, and money was appropriated by the city of Portland to meet the expenses incurred in
the preliminary examination of the locality.

My share in this examination involved a study of the movements of the tides and their rela-
tions to the channels and banks, which greatly interested me, because the instance before us was
peculiar in some respects. Unlike most of the cases referred to uns, we found, in the portion of the
Fore River we were called upon to treat, a tidal channel with aliuvial bed and banks nearly in
their nataral condition ; and we were to suggest in what manner and to what degree this avenue
could be encroached upon by wharves, &e., without so disturbing the regimen as to cause the mud
to start from the bottom and move down into more valuable portions of the port. In other words,
we were called upon, practically, to draw the liue between wuse and aduse, to the end that no
unnecessary restraint might be placed upon the commercial occupation of the water-front, and no
increase of the scouring-power of the currents induced in a channel able to supply from its vast
aecumulations of mud enough material, if once set in motion, to do great mischief. The limits -
finally recommended were based mainly upon the *“isodynamic lines”, or lines of egnal seouring-
power, determined by us in a mannner that I propose to describe step by step.

With Mr, Horace Anderson’s excellent hydrographic survey, we first of all, before making a
single observation in the field, ealculated the volume that must pass through different sections of
the channel during the different hours of flood and ebb, at a time when the tides were at their
average. When you counsider that with every change in the height of the tide, the cubical con-
tents of basins and creeks with which the channel communicates alter in a very irregnlar way, 80
that proportions can only be used for very small elements of height, you will appreciate the
amount of labor which these computations involved. My skillful assistants, Mr. J. B, Weir and
Mr. Ed. H. Foote, spent a busy month at the office in determining these standard volumes, as I shall
hereafter call them. The next step was to determine from actnal observations in what manner the
volumes passing through the channel distributed themselves over the cross-sections; whether they
ran over the flats or confined themselves to the channel; whether they pressed over on one shore
in one part of the river or the other shore elsewhere, &c.; in short, to follow the water in its
meandering course from point to point. This field-work was also assigned to Messrs. Weir and
Foote, who organized parties, and, with the assistance of our friends at Tortland, went into the
field without a day’s delay.

‘We selected ten characteristic lines, crossing the stream at right angles, and in each of them
made simultaneous observations of the current on the ebb and on the flood, at four or more sta.
tions, which gave us transverse curves of velocity. Xach transverse curve of velocity had then to
be corrected for the mean. This was done by applying the co-efficient that would make the
velocities multiplied into the depth of water give the standard volume previously computed for this
section. Finally, all the transverse curves, having been observed and corrected for the mean, were
plotted on a projection of the harbor, and lines of equal velocities were drawn along the borders of
the stream, which were designated * isodyrnamic lines”, becaunse, properly speaking, they represented
the mean movements from surface to bottom, and were, in effect, lines of equal scour.

Having given the above general sketch of onr proceeding, I shall now go back over the ground
and give in greater detail the actual process employed in a type case—that of Section 4 (see tables.)
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At Section 4, which extends [rom ¢ Stone Wharf”, the whole distance across the water-way at
high tide was found to be 1,586 feet, but the part in motion at the time of maximum ebb-current
was only about 1,000 feet. Our stations lay at distances of 90 feet, 275 fcet, 480 feet, and 720 feet
from the wharf, and gave respectively 0.11, 0.87, 0.61, and 0.34 nautical mile per hour. 'These we
plotted upon profile-paper, using distances and velocities as co-ordinates; and we completed the
curve by sweeping a smooth line through the determined points. Then we took out the velocities
for even hundred feet, and entered them in the third column of our annexed table. The same
course was taken with flood-velocities. The next step was to correct these velocities for the mean,
which was done by applying a co-efficient, obtained in the following manner:

Over each space of 100 feet, we took from Mr. Anderson’s hydrographic sheet the average
depth, and, having corrected it for the elevation of tide at the moment of our observations, multi.
plied it into the velocity and the distance (100 feet); then summed up the whole volame. This
volume fell short of the standard for this section, because the fall of the tide for the day of observa-
tion fell below the mean, &e. So we divided the standard volume by the volume observed, and
found that we must increase all the velocities 13 per cent. in order to have our transverse
curve represent the mean movement.

We have spoken of the ¢ volume ” obtained by multiplying observed velocities into distance
and depth; but we would not be understood to indicate that the word is here used in the same sense
as in the case of standard volume for the section, because the observed velocities were those of
the surface only. When corrected, as they appear in the last column of our table, the figures
given are the true mean velocities from surface to bottom. 1f our observations had extended over
a semi-lunation and embraced every tide, we should have found our average co-efficient below unity
(perbaps about 0.90); because the mean rate from surface to bottom is usually less than the surface-
velocity in tidal ehannels.

1n the ease of Portland, we had an advantage which we did not possess in New York. The
* Fore River is simply an avenue between the sea and interior basins, not so distant as to occasion
much delay with the filling and draining; so that, for any section we had a mind to choose, we
could compute, from Mr. Anderson’s survey, the passing volume, and correct our surface-velocities.
But in the Rast River at New York we were obliged fo spend a great deal of time in making
observations from surface to bottom at the Wall-street section, in order to obtain an initial volume.

In the Annual Report of the Coast Survey for 1871, there will be found a general paper on the
location of harbor-lines, in which I have, with the help of a simple diagram, illustrated this matter
of isodynamiec lines more fully, and spoken of the conditions under which, not the simple velocities,
but the resultant of all the velocities, are used ; and it is for this reason that I employ the term
isodynamic lines instead of lines of equal velocity, the former being more comprehensive. There
are conditions where, instead of using simple velocities, we should use their squares; but the Fore
River does not seem to be one of the cases.

I have thought best to furnish a sketch with this report, showing our ten sections at Portland
and jllustrating our tables. These were not furnished at the time the draughts containing the
harbor-lines were sent to Portland, and may be of interest.

In drawing the harbor-line, we gave greater weight to the ¢bb, because it appeared to be the
principal working agent ; its thalwey lying more nearly over the line of greatest depression. We
offer an illustration of this in our sketch, where, for ¢ Section 37, we have compared both transverse
carves with the profile of the bottom.

Mr. Weir sums up the statistics of his work as follows :

Number of 8CtIONS - «. . ov ot ia e e - 10
Number of stations occupied......... e B eieaaan 40
Number of observations recorded....... e aan e e ceeecieane. 2,600

Respectfully submitted, by your obediént servant,
HENRY MITCHELL,
United States Coast Survey.
Prof. BENJAMIN PEIRCE,
Superiniendent of the United States Coast Survey.
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PorTLAND, October 16, 1872,
To the honorable members of the City Council of Portland :

Believing it 18 necessary that proper harbor-lines should be established in Fore River, to pre-
vent encroachments that might be permanently injurious to the harber, we respectfully ask your
co-operation in appointing a commission to establish such lines as will, while protecting the harbor,
give toriparian owners all the rights and privileges consistent with the public interest.

JACOB MoLELLAN,

S. T. CORBER,

C. H. FARLLEY,
Harbor-Commissioners.

Copy of records.

CiTy oF PPORTLAND, C11Y OLERK'S OFFICE.

At a meeting of the city council, held October 17, 1872, a communication from the harbor-com-
missioners was received, recommending that it is necessary that proper lines should be established
in Fore River, to prevent encroachments, and asking co-operation to establish such lines.

tead and accepted, and referred to the harbor-committee, with power 1o carry out the views of

the report. i

A trae copy. Attest:

H. 1. ROBINSON, ity Clerk.

The recommendations of the harbor commmissioners were subsequently carried out, as per report

of the advisory committee of the United States Coast Survey.

Attest: :
H. I. ROBINSON, City Clerk.

To the honorable Mayor and City Council of Portland :

The undersigned, harbor-commissioners of Portland, have the honor to lay before you the
report and accompanying maps, just received from the advisory council called together by us upon
your authority to establish harbor-lines in Fore River. We obtained for this important work tho
services of Superintendent Peirce and Professors Whiting and Mitchell, of the United States Coast
Survey, who, from their scientific knowledge and familiarity with such subjects, were best qualified
to execute the work and give it a character of the highest authority. Their services were gratui-
tously rendered ; and we are under special obligations to them for the interest manifested in this
inquiry, and for the early completion of the survey, in spite of other pressing duties, which might
reasonably have been pleaded as a cause for delay.

The execution of the work has been based upon purely scientific principles, exclading prejadice
and error, and equitably adjusting public and private interests. The work will not need to be
repeated, and we would respectfully recommend that the lines like those in the lower harbor be

established and confirmed by suitable legislation.
JACOB McCLELLAN,

ALBERT MARWICK,
C. H, FABLEY,
Harbor-Commissioners.
PORTLAND, October 1, 1873.

At the regular meeting of the mayor and board of aldermen, Gctober 7, 1873, the report of
the advisory council of the United States Coast Survey, with plan and description of the harbor-
lines, was presented, with a communication from the harbor-commissioners in relation thereto.
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The following resolution was unanimously passed :

‘“The city government desires to express its sense of obligation to the members of the advisory
council—Superintendent Benjamin Peirce, and Professors Henry Mitchell and Henry L. Whiting,
of the United States Coast Survey—for the services they have rendered us in making an elaborate
physical survey of our harbor, for the purpose of establishing limits in an important section of it,

o which marginal structures may be safely extended. We realize the fact that it is to the advan-
tage of our city to secure in the development of our water-front all the territory that can be turned
into productive and taxable property, without limiting too much the capacity of the harbor, or
affecting its perpetuity.

“ We are aware, also, that to do this withont an accurate knowledge of the subject is danger-
ous, and may prove unprofitable. Questions of this nature belong te a branch of science of which
these gentlemen are masters, and to a large extent the founders, and we gratefully recognize the
high character of their serviees, their value to the city, and the interest and generosity manifested
in rendering them gratuitously: Therefore,

¢ Resolved, That to these gentlemen individnally, and to the United States Coast Sarvey, Port-
land is again laid under deep obligations, and with its future bistory their names and services wil}
be intimately associated.”

Approved October 10, 1873. )

GEO. P. WESTCOTT,
Mayor of Portiand, Me.

H. Ex. 133——13
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Observed maximum
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SECTION No. 2—AT VAUGHN'S BRIDGE.

Observed maximtn
velocity.

Flood. Ebb.

Feet,

10
110
210
310
410
510
610
ks Ul
810
|o

1,610

1, 110

1,%10

1,240

Nuawt. miles per hour.

0. 02 004
0. 03 6. 65
007 0. 10
0. 10 0. 15
¢.16 021

0.94 0.99
0. 40 0. 49
0. 60 9. 66,
0,84 0.64
0. 87 0. 86
0.18 0.95
012 0.1
.07 0. 10
0.0t 0.03
0.00 0. 00

Naut. miles per howr.| Naut. miles per howr.

Velocities of tidul current,

t
Obaerved veloeity I
rerfueod {0 mean
maxinum.

Tlood. '

Ebh.

Coef. =+ Co-ef. o=
1,06 1‘ 131
o.on 0o
.04 l 0.04 |
0,10 0.2t
0,18 | 0.5 |
.24 0 [
0.34 r 0.65 {
0.36 | 0.6% |
0, 2% | 0. 50 i
0,94 0,34 |
041! 0, 44
.66 | .62
0,81 J‘ o 7-113
0.2 | 070!
0.55 | 0. 46 i
0.0 l (. 00 i

Velocities of t

Observed velocity
reduced tomean |
maximum.

Fiood. Ebb.

Naut, miles per howr.

Co-ef. = | Co-of. == |
0. 96 103 ;
.02 0.04 |
0.03 0.05 |
0.07 0,10 |
0.10 0.15 i
0.15 0. 92
0.23 0. 30
0.38 0.50
6.58 0. 68

e 0. 81 0. 86
0.84 0. 88
.17 0.9
0. 12 0. 18
0. 67 0 10
9.61 0.03
0.00 0. 00

¢ Lat. oo a3

:etiox No. 1.—AT ROLLING-MILLS BRIDGE.

a8 36,35 1 Long, = 707 16/ 307.53. |
True azimuath of bridge — 545 407 f
i

Center of draw-way.

idal current.

|
Lat. =422 38 277.11; Long. - 70~ 14’ 26716, i
Trae azimuath of bridge == 45 307 i
1
i

Center of draw.way.
|
[
i

SS



Distance from Port-

]
3

THE UNITED STATES COAST SURVEY.

SECTION No, 3.—ON FLATS BELOW VAUGHN'S BRIDGE.
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SxcrioN No. 5.—~FROM PLASTER MILL WHARF.

Velocities of tidal current.

|

Observed velocity
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maximum.

Observed maximum
velocity.
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SECTION No. 7.—AT PORTLAND BRIDGE.

Velocities of tidal current.
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SECTION No. 8—FROM WHARF NEXT BELOW RAILROAD-WHARF.
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SucrioN No. 9.—-FROM BROWN’'S WHARF.

Velocities of tidal current.

E Observed maximam Observed velocity

& X reduced to mican

s & velocity. roaximum.

g A

= B [ — [

Z Flood. | Eub. | Flood. | Ebb.

Feet. (Naut. miles per hour. Nawt, mviles per hour.

| Co-ef.= | Coef. —
i 0.66 0. 69
0 0. 56 0. 67 0.37 0. 46 Lat. = 437 39’ 17.4; Long.= 70~ 14' 49".2,

100 0. 64 0,99 0. 42 0. 65 True azimuth of line = 319¢ 50/
200 0.5 1.22 0. 50 0. 84
00 | 083 134 0.55 0. 92
400 089 L3 0.59 0.91
Su0 0.94 0.94 0.62 0. 65
600 0.95 0.51 0.6 0.33
00 0. 93 0.35 0. 61 0.24
800 0. 89 0.30 .53 0.2t
900 0. 62 0.25 0. 41 0. 17

1, 000 0. 43 0.20 0.38 0. 14

1, 100 0.93 0.15 0.15 0. 10

1,200 | 0.06 0.09 0.04 0. 06

1,428 0. 00 P 0. 00 R

[ 5. R U 0.03 0.02

5,835 | nns 0.00 | 0.00

Secrion No. 10.—FROM CUSTOM-HOUSE WHARF.

Velocities of tidal currend.

g Observed maximurmn
€ E velocity.
a4
Fo 2 e
5 Flood. Ebb.
Feet. [Naut mileis per howr.
0 0.35 0.62
100 0.38 0. 67
200 0. 48 0.74
300 0.54 0.79
460 0.61 0.8h
500 0. 67 0.93
600 0.74 0.99
700 a.76 1.07
800 0.7 1.14
0| 09 | 12
1,000 0.75 126
1,100 0.74 1.32
1,200 | 0.2 1.34
1,300 0.67 1.32
1,400 0.62 .24
1, 500 0. 59 1.08
1,600 0.53 6.90
1,700 0. 47 0,73
1,800 | 0,42 0.55
1,900 0,37 0,37
2600 0.31 0.20
2,100 0.2 0. 02
2 105 |.
2, 200
| SO

Observed velocity
reduced to mean
mashmum,

Flood.

Ebb.

Naut. miles per hour.
Co.ef. = | Co-ef. =

0.64 0. 47
0.22 0.29
0.24 0.31
0.31 0. 35
0.35 0.37
0.39 0.40
0. 43 0. 44
0. 47 0. 47
0: 49 0. 50
0.49 0.54
0.49 0. 57
0.48 0. 59
0.47 0.62
0. 46
0. 43
0. 40
0.38
0.34
0. 30
0.26
0.24
0.2
0.17

Lat. == 43° 3% 18/.47; TLoong, — Y0° 14 35".58.
Truoe azimuth of line == 316° 10",
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APPENDIX No. 9.

ADDITIONAL REPORT CONCERNING THE CHANGES IN THE NEIGHBORHOOD OF CHATHAM AXND
MONOMOY.

A year ago I had the honor to present a somewhat lengtby report eoncerning the coast of
Chatham and the peninsula of Monomoy, sinee which time a few additional items of information
have been collected, which deserve, perhaps, to be recorded.

In my previous report, I made some translations from Champlain’s notes, made during a voy-
age along our coast in 1606, in which he speaks of Malle Barre (Nauset Inlet, of which he not
only gives a special map on large scale, but distinctly marks the location upon his coast-chart of
&« Nowwvelle Franse™), and of his coasting thence along an ¢ arenaceous” shore and onward round a
dangerous “point of sand whick juts out three leagues to the S. 8. E.—a very dangerous place”, which
he calls ¢ Cap Batturier”, and which we call Monomoy; and finally of his arrival at “Port Fortune”,
of which he gives a large-scale map, which we easily recognize as Chatham. I alluded to the pop-
ular tradition that Monomoy is a very recent creation of the sea, and cited maps and reporis to
show the connecting links of evidence between the Monomoy of to-day and the ¢ Cap Batturier”
of Champlain. It is true that if Monomoy had been from the outset increasing as rapidly as it
has been since our first regular Coast Survey sheet of 1847, we might argue that in 1606 no decided
peninsula existed. Still, in the face of its representation upon Champlain’s map of ¢ Nowuwvelle
Franse”, and npon the chart of the British Coast Pilot of 1707, and in spite of its length being
stated in the ¢ Description of Barnstable,” of 1802, I did not think I could give any cousiderable
weight to traditions, even thongh my excellent friend, Mr. Otis, of Yarmouth, had taken never so
much care in collecting them. The fact that I was stating was simply the rapid gain of Monomoy
upon the waters of Nantucket Sound; and I looked back into the history of this to ascertain
whether there was any probability that this strip of beach would cross the channel lying between
ite extremity and the neighboring shoals, or even annex Nantucket to the mainland. I was satis-
fied that its progress had been intermittent, and that the gain had been at a higher rate recently
than formerly ; and I think any one who will go back over the charts, as 1 have done, selecting as
authority only those which are professional in character, will come to the same conclusion.

The following table gives the distances from James Head (site of present Chatham light-
houses) to the extreme point of Monomoy :

fegicd
£2
Yoar, Authority. 233 Remarks.
Z823
1606 | Champlain’'s estimate :
“3leagues ™, common (%) ........ 8.28 g The common league of France in the sevontecuth ceutury was 25 to the degree; the
3 leagues, maritime (?) .......... 10. 36 maritime, 20.
1707 { English Coast Pilot.: . { The bearing of Monomoy Peint from the Tail of the Horse Shoe is given in the Safling
Sailing Directions..............- 7.7 |<{ Directions. Upon the accompanying chart, Monomoy is represented as an isiand ten
Chart ..ccocavivervmneeoannan ...l 10.00 l miles long, and three miles wide at broadest place.
1781 { Des Barres large-scale map ....... 8.50 | On this chart, for the first time, Monomoy is properly oriented, and takes the form
. which we see on recent charis (esseuliially}. See " Atlantic Neptune.”
1802 | “ Desoription of Barnstable,” Mae- 1.7 ’
sachusetts Historical Collection.
1833 | United States Coast Survey....... 800 | Planc-table sheet of S. A. Gilbert.
1856 |...... L L 8.038 | Plane-table shest of P.C. F. West.
1868 |...... O oeereamecnnraenaaamcecnaenn 8.36 | Plane-table sheet of C. H. Boyd. *

Nore.—~The estimate of Champlain will be increased if we suppose that he counted from
Morris Island instead of James Head. Upon his general coast-map of ¢Nowvelle Franse”, Mono-



104 REPORT OF THE SUPERINTENDENT OF

moy is represented in a maumer that makes it doubtful whether he designed to make it dry sands
or simply an extending shoal. But in the Atlas Novus (Dutch maps with Latin text), 1640, it is
represented as a strip of dry land extending nearly south about six miles. Here it is called Viacke
Hoeck, 4. e., Flat Point. Chatham, on the same map, bears the name Ongeluckige Haven, probably
from Champlain, who named the place “Port Fortuné, for the unhappy circumstances which had
befallen us there” 1t is a far better map than Chawplain’s, showing that more correet information
bad by this time been obtained.

Des Barres was the most remarkable geographer of the eighteenth century. Indeed, his maps
were only superseded by the Coast Survey. He gives a view of Monomoy as seen from sea, in
addition to his two maps, showing that be fully appreciated its importance to the mariner. It is
very remarkable, then, that he should give this peninsula a length greater than it has to-day!
Perhaps, as Captain Eldridge says, it was much longer before Egg Island broke off.. I am, however,
inelined to take the measurement stated in the ¢ Description of Barnstable” as the first positive
testimony coneerning the true extent of this peminsula. It oceurs in stating the posifion of a
humane house, and is meant to be eorrect.

There are, as Istated in the previous article, plenty of old maps which give different testi-
mony from that which my investigation has reached ; but these are only popular pictures of the
country, and not trustworthy, especially as regards worthless strips of beach. It was only a few
weeks since that a bookseller in Boston showed me an expensive atlas, recently issued, which he
regarded as the most complete set of maps in the market, but which failed to give the Monomoy
Peninsula. Had this work been a coast pilot, or assumed to be a collection of marine charts, such
an omission would have been fatal to its repute ; but as it was nothing of this sort, the absence of
a sand-bank, however notorious among sailors, was of no consequence to any one likely to purchase
such an atlas.

Not wishing, however, to ignore traditions altogether, I have examined a sketeh farnished me
by Capt. George Eldridge, a resident of Chatham, who is well known as a practical pilot, a surveyor,
and a chart-publisher. This sketch, although traditioral, as it assumes to be, is confirmed, in one
important feature at least, in Des Barres’ remarkable chart of 1764, in this: that toward the close
of the eighteenth century, Monomoy was joined to the upland, stopping the passage-way from the
Sound, so that Pleasant Bay was only accessible from the ocean-side.

At the time of Des Barres, 1781, Nauset beach lay along the front of Pleasant Bay, and
stretched balf-way down to the present Chatham light-houses, and had advanced two miles in the
previous thirty years. (Atlantic Neptune.)

Lient. (now Rear-Admiral) Charles H. Davis, writing in 1848, gives, as the rate of advance for
Nauset Beach from the northward, two miles in twenty years, upon the testimony of Capt. Franklin
Nickerson, of Chatham.*

One may easily see how the Nauset beach, composed of alluvia swept down the outside coast
by the sea from the northeast, has extended itself along the resultant between the ocean-waves on
the one hand and the ontflow of Pleasant Bay on the other. In this way, it has gone on till the
too confined waters of Pleasant Bay have forced a more direct outlet again, and the march of the
beach from above has recommenced. The early history of these movements is in no wise peenliar;
the same may be observed at many other places upon our sandy coast. Buat this familiar history
seems to be closed.

THE REAL POINT OF INTEREST.

1t now appears that Nauset beach does not extend itself to veneiw the cordon in front of Chatham,
but that the glacial hitls, upon which the village stands, are to be throrwn open Yo the fury of the sea, and
the place is destined to renew its ancient reputation as the Ongeluckige Haven.

Since our survey of 1847, Nauset beach, which was found lying nearly across the mouth of
Pleasant Bay by Mr. Gliick, has not advanced. If this change of regimen is really taking place,
to what shall we attribute it? to the Failure of supply from above where the cliffs have lost their
covering of sand and expose only hard clays to the present wear of the sea? or is the_new order

* Memoirs of the American Academy, vol. iv, new series.
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of things the sign of larger oporations of the ocean affecting the submerged coutours and foreing
the sands back upon the continent? Should the supply of new material be really eut oft, it is only
a question of time when the sea, grinding along the shore, shall convert the present coarse gravel
into dune-sand and deliver it to the wind and tide; for it is in this way that the material of our
Leaches is to Le carried back into the interior or swept into sheltered bays and the advance of the
sea continuned, so that, geologically speaking, Monomoy may have but a short life before it.

The clay that underlies the gravel of Cape Cod does not supply beach-sand, properly speaking,
when sifted by the sea, but ready-made dune-sand and fine material for salt-marshes. There is, [
think, an interesting significance in this breaking-up of the littoral cordon at Cape Cod. We have
no other instance like it that I am aware of. On the contrary, the sand-barriers along our coast
have generally strengthened sinee our earliest surveys. Tor instance, Hatteras Banks, which is a
slender strip of sand onc hundred and e¢ighty miles in length, lying at somce points thirty miles
from the mainland, has fewer breaks in it to-day than it had at the beginuing of this century; and
if we go back to the Raleigh chart, bearing date of 1388, we find that the number of inlets has
diminished at least one-third. Mr. Irederick Kidder, who has given much study to the geography
of North Carolina, thinks that the diminution in the number of water-ways through the beach has
been the indirect results of the destruction of the forests and the cultivation of the soil upou the
mainland, which have diminished the outflow of land-waters.

Glanecing at onr general coast-chart of New England, we see that a region of shallow water
extends eastward from Cape Cod and Nantucket to a distance of one hundred and eighty miles, and
we nmight hasten to the conclusion that here lies the foundation of lost lands, washed away by the
sea precisely as the present cape is being destroyed, and this has been frequently suggested by
ageologists. DBut since the movements of the ocean arc foward the continent, where is the material
to be found? There are not sufficient beaches, dunes, and accumulations in sheltered bays and
sounds in this part of the continent to balance such an account. In fact, it takes all the dunes and
beaches of Provincetown and Monomoy and the shoals and marshes of Nantucket Sound and Cape
Cod Bay to balance the loss of the comparatively narrow belt of land that we see, from the present
elevation of the glacial cliffs, must be admitted to have fallen a prey to the waves.

As the glacial cliffs tamble down before the attacks of the sea, there are exposed, a short dis-
tance above the reach of storm-waves, as they now oceur, rifts of oyster-shells like those of existing
species, and the same are found also in wells far back from the coast, showing that, previous to the
glacial deposit, there existed a bank extending into the sea; and I suggest that the shallow ground
which [ have spoken of above as stretching out one hundred and eighty miles to the eastward may
never have been the site of glacial deposits. .

There is one little point that T must touch upon here, which is irrelevant to the special subject
of this report, but may interest somebody. It is this: the rate at which the coast falls buck is
not, on our shores, dependent upon elevation, as Sir Charles Lyell believes it to be in parts of
England. There are, for instance, all sorts of elevations along the outer margin of Cape Cod, and
yet the shore.liue is remarkably smooth, having no indentations to mark the more rapid encroach-
ments upon low countries. The rapidity of encroachment seems to depend upon the character of
the material almost exclusively. The glacial drift has been dumped into.the sea pell-mell, and,
because so Ladly packed, is peculiarly perishable where attacked by the waves. On Martha’s
Vineyard, for instance, we have, in the same neighborhood, two lofty bluffs, Nashaquista and Gay
Head, which have undergone very unequal erosion from the sea. The former (glacial) is falling
rapidly away, while the latter (sedimentary) has been kindly dealt with. One is treated as an
intruder upon the ocean’s domain ; the other, as a peaceful settler.

CORRECTIONE OF PREVIOUS PAPER.

In the sketch nccompanying my former report, a portion of Morris 1sland, marked 1D, was stated
to be * hillocks.” I had not been on the preeise ground at the time, and misinterpreted our topo-
graphical map. On revisiting Chatham, a few weeks since, Iobserved that what 1 had called ¢ hil-
locks” were really hills of considerable heights clustered together. Captain Chawplain describes
the same locality as ¢ petis costaux de montaignes.”

H. Ex. 133——14
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Captain Eldridge objects to my deseribing the little fresh pond, which appears on both Chawm-
plain’s map and our own, as “lying in the hollow of the upland.” A eareful inspection shows that
this pond rests against the upland on one side, and is separated from the sea on the other by a uat-
ural dike of alluvium,

RESULTS OF THE LAST SURVEY.

In the month of November last, Mr. H. L, Marindin, assisted by Mr. J, B. Weir, made another
plane-table survey of the coast of Chatham, between the parallels 41° 39’ and 41° 42/, covering the
area of waste, and he supplies the following tables, which are those previously published, brought
up to date.

Table of arcas of Chatham beach beticeen latitude 41° 39 und 41° 42/

l Area of beach in the year— -
! Detwoon lati- : i
! tugde— | | Lo : | : I .
| | Loss of area, | 1 i Loss of area, | Loss of area,
1847, | 1868, | 18347 to 1808, " 12 | 1508 to 1072, | 1 [ 172 to 1570,
— — B ! USRS I .
P o | deres.’ Aeres. | Acres. ! Acres. Acres. Aeres. % Acres.
41 39 and 41 40 186 147 — 39 E 113 —34 66.5 —146.5
jl 41 40 and 41 41 174 71 -103 ‘[ 35 -—30 24.5 —-10. 5
41 41 and 41 42 146 |- 49 - 97, 30 —10 44.3 ’ - 3.5
| 230 i | 0 ‘ 5.5
{ I

Loss between 1872 and 1873 = 282 per cent. of area in 1272,

ey

Table of distances of the eastern shore of Chatham beach, west from meridian 690 55'.

Distanee west of meridian in the year—
On lati-
{ude. Retreat, 1847 . Retreat, 1868 | Retreat, 1872
147, 186¢. to 1868, 182 to 1872, 1673, 1 to 18'4:3. |

A Feet. Feet. Feet. Feet. Feet. Feet. ] Fect.
41 39 00 6, 475 6,075 + 400 6,150 -7 6,630 | —480
41 39 15 5,525 5, 650 — 125 5, 802 —-152 6,120 ~318
41 39 30 4,925 5,275 — 350 5, 595 —320 6,140 —545
41 39 45 4,550 5, 005 ~ 455 5,405 —400 | Inlet... . ............. |
41 40 00 4, 255 4, 195 — 540 5, 095 —300 | Inlet.... . ......... .
41 40 15 3,975 4, 570 — 595 | Inlet (1871}..]..enuiinann, Inlet.... ... ......
414030| 3,625] 428 — 660 4,635 —350 | 5365 ~730
41 40 45 2, 870 3, 627 — 57 3, 895 — 268 4,345 — 450
41 41 00 2, 060 3,127 -1, 067 3,127 + 0 2, 065 162
41 41 15 1,820 3,085 - —1,965 3, 660 + 25 3,180 +120
41 41 30 1,520 4, 352 —2,835 5,135 ~B800 5,180 + 2B
41 41 45 1,360 | N.Inlet |ovmunennn.as, N.Inlet.....[ccaeioiian... Inlet....  _.........__.
414200 [ Infet.._| Inlet.__.| ... ..__.._.. Toleb.oooo._oeniiiail. Inlet....‘.......... ees

Nore—Width of beach on latitnde 41° 41 in 1847 = 1,700 foet. Width of beach on Iatitude 412
41/ in 1868 = 590 feet. Width of beach on latitude 41° 41/ in 1872 = 500 feet. Width of beach on lati-
tnde 41° 417 in 1873 = 820 feet.

The loss of beach between 1847 and 1808 was at the rate of 11.4 acres per annum; between
1868 and 1872, 20 acres; and, for the past year, 51.5 acres : so that the waste has been going on at
an accelerating rate.

The most salient point of the remaining beach on the parallel of 41° 41/ has not wasted, but
gained in width during the past year; this, however, seems to be a mere fluctuation.

The upland has been buf, little disturbed during the past year; but attacks from the sea are so
much apprebended that buildings have been moved back from places where inroads are threatened.

Mr. Marindin has got up for me a series of little sketches of Chatham, which 1 append, begin- -
ning with the map of Champlain, “rectified”, ¢. 6., put into proper shape, and oriented to the bestof
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our ability. Those points which have not been washed by the sea we supposed to have remained
the same, and we have made them the base for determining the positious of other points that have
undergone a ‘ sea-change.”

Between the time of Champlain, 1606, and the date of our first regular survey, 1847, Des Bar
res’ chart properly comes in; but the scale is smaller, and we should not feel justified in enlarging
a printed sheet. (See Atlantic Neptune.) The beach was broken in Des Barres’ time in front of
Chatham, and the Monomoy Peninsula hooked on to the upland at James Head, near the present
light-lhouses. Subsequently, however, Nauset beach advanced from the northward, and reproduced
the littoral cordon in front of the town, as shown by Lieutenant Davis (before referred to); and finally,
before 1847, another inlet opened above, since which Nauset beach has not advanced.

¢ Ram Island 7, which, upon the original map of Champlain, was called ¢ Isle remplis de bois de-
dans un grand cul de sac” (to quote the exact phrase), obtained its recent name on Des Barres’ chart,
and still appeared in the survey of 1847, at which time it had an elevation of 20 feet, was used as
a pasture, and had a bnilding upon it. The sabsequent surveyors found no such island existing.

The dwindling of the beach from date to date is well illustrated by these sketches, upon which
we have carefully distinguished upland (glacial drift) from alluvia by shading the former in lines,
the latter in dots.

Very respectfully, yours,
HEXNRY MITCHELL.

Prof. BENJAMIN PEIRCE,

Superintendent of the United States Coast Survey.
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APPENDIX No. 10.

NOTE CONCERNING CHANGES IN THE SUBMERGED CONTOURS OFF SANDY HOOK.

DEAR Bir: Ilaving insufficient time in which to prepare a full report upon the changes at
Sandy ITook, but deeming the matter too important to be postponed altogether, I submit a few of
onr tables showing the results of comparisons among our repeated hydrographic surveys, with a
rough sketch illustrating our manner of computation.

The survey of Captain Gedney in 1840 furnished but little data, and that of 1855 by Captain
Craven is incomplete (although good); bat the surveys of 1863 by myself, and 1873 by Mr. Nes,
were made expressly for the purpose of comparison. .

-The shore-line surveys, which I have never regarded as furnishing the kind of data really neces-
sary to measure the advance of the Hook, I have not used. I will remark, however, from memory,
that there was little superficial change for several years before 1860; that a rapid growth took
place between 1860 and 1863; and that since 1865 the ook has apparently been washing asway.
Next season we propose to make another shore-line survey in great detail.

Regarding Sandy Hook as a great mole bnilt out by the sea across the floor of the bay, I have
considered the submerged contours as those most unlikely to be affected by accidental causes, and
that their changes of position should furnish the best measures for the progress of this remarkable
work of nature.

Inspecting the scven tables appended, with the help of the diagram which accompanies them,
you will, I think, conclude that the Hook is rapidly advancing, and that we have no reason to sup-
posc that its rate of progress has slackened.

Professor Bache, in his Reports of 1856 (Appendix No. 38) and 1857 (Appendix No. 37), gives the
average rate of increase of the dry point of Sandy Hook 27% feet per annum. Our comparison of
submerged contonrs shows the increase recently to have been about 50 feet per annum! Professor
Bache found that Flynn’s Knoll, which lies on the other side of the main ship-channel, did not recede
as the Hook advanced, so that this channel declined in width 273 feet per annum. Wefind that the
base of Flynn’s Knoll begins to give way at the rate of 17 feet per annum, so that the main ship-
channel loses about 33 feet per annum. The present width of this channel between the 24-foot
curves is 2,800 feet, which is about the minimum required for a heavy sailing-ship beating to
windward, so that, unless Flynn’s Knoll beats a more hasty retreat hereafter than heretofore, we
shall soon find this important channel falling into disrepute.

The main ship-channel at Sandy Hook is the direct avenue to Sandy Ilook Bay, the grand
outer roadstead of New York Harbor, and the ronte pursued by most heavy ships bound to the
city, The Swash Channel is improving, so that it is more and more used as a direct avenue from
the sca to New York City, and may, before many years, become a safe and adequate channel at all
times. Still the loss of the Lower Bay as an outer roadstead would be a misfortune that can
scarcely be estimated.

The material forming Sandy Hook is swept up from the Long Branch coast by the diagonal
wash of the sea. This was placed beyond dispute by my observations of 1857, Materials of the
same specific weight as the sand were placed in the sea at many different points down the outside
shore, and at different distances off shore. Those within the action of the waves breaking near the
shore were swept along to the northward, and finally collected at the point of the Hook. Those
placed far off shore never eame to land, so that I concluded that the tidal currents took very little
part in the transaction.

Mr. Whiting suggests that the giving way of Flyow’s Knoll has admitted the more rapid
advance of the Hook. )

I think Captain Patterson and Major-General Ilumphreys would feel an interest in seeing this

report.
Very respectfully, yours,
HENRY MITCHELL,
United States Coast Survey.
I'rof. BENJAMIN PEIRCE,
Superintendent of theUnited States Coast Survey,
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Comparison of changes in the submerged contours around Sandy Hook, from repeated surveys.

| These tables and those that follow have been eomputed by H. L. Marindin, assisted by Mr. John B. Weir and Mr, Fil. H. Foote.  TL Mitehell |

KORMAL 07, NORMAL 10° EASTWARD. .
< — f
"3 Distance of curve on normal, &e. ‘5
= i 4
2 ‘ -
Z |In 1840 In 1855, In 1863.;' In ;Uﬁ:i.E 3
6 1,450 1 1,695 1,500 | 1,480
12 1,500 0 2,160 L1,675 | 1,930
18 1,675 | 2,320 1,700 | 2 395
U 1,705 | 2, 405
30 1, 965 e, 440
30 1,990 | 2,455
42 2,055 1 2,405
] 2,075 0 2,525
54 2,150 | 2,530
- : |
NORMAL 207 EASTWARD. | NORMAL 30 ZASTWARD. ‘
| | ;
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Comparison of changes in the submerged contours around Sandy Hook, &c.—Continued.

NORMAL 10° WESITWARD. NORMAL 20° WESTWARD.
g T 5.
“ {Distance of curve on normal, &c. : & {Distanco of curve on normal, &c. g 5
,21’ < ;ﬁ, @ =
- i | ot b ony
2 |[n1840. In 1855, |In 1863. :In 1873. 3 2 |In1840. |In 1855. In 1863, In 1873. ’: 9
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APPENDIX No. 11.

REPORT OF GEOGRATHICAL AND HYDROGRAPHICAL EXPLORATIONS ON THE COAST OF ALASKA,
BY W. H. DALL, ASSISTANT IN THE COAST SURVEY.

SAN FrRANCISCO, CAL., November 10,1873,

SIR: I have the honor of submitting the following report of our occupations during the past
reason, with accompanying papers.

‘We left San Franecisco, Cal., April 28, 1873, on the United States Coast Survey schooner Yukon, .
and arrived at Unalashka, Aleutian Islands, May 20, 1873. During the voyage, current and tem-
perature observations were kept up, as on previous oceasions. We remained at Unalashka until
June 11. This was for the purpose of carefully rating our chronometers. Signals were erected
and preparations for continuing the survey of Captain’s Bay were made, at such times as the
weather allowed, until the rating of the chronometers was completed. During this period, 113
observations for time, 58 observations for latitude, and 96 observations for magnetic declination
were obtained. I have already reported to you in regard to observations made in the vieinity of
Sannakh, including the discovery of a new cod-bank, and the determination of the southern and
eastern terminations of the celebrated reefs about Sanuakh. These observations were taken prior
to our arrival at Unalashka, and will be more fully alluded to hereafter.

Leaving Unalashka, June 11, we sailed directly for Attn, the most westernisland of the chain,
arriving June 18. Here 216 observations were taken for dip and magnetic declination, and 80 for
time, latitude, and azimuth, ‘

We sailed hence June 27, and in latitude 52° 56 41 north, and longitude 175° 38/ 20/ east,
sounded in 1,018 fathoms without reaching any bottom, though all our available line was used.
The next day, in latitude 520 20/ north and longitude 177° 17/ 00 east, sounded in 900 fathoms,
finding the bottom to be composed of that peculiar ooze, full of Foraminifera belonging to the genus
Globigerina, and which has been designated by the English investigators as ‘“recent chalk.” We
arrived at the harbor of Kyska June 29, and, having determined its suitable character as a landing-
point for a cable, proceeded to make a thorough reconnaissance-survey of it. Here we obtained 51
observations for tides; 1,414 sonndings over lines twenty-seven miles in extent ; 253 observations
for horizontal angles; 631 observations for shore-line, covering an extent of fifty-five and one-half
miles ; 152 observations for azimuth, time, and latitude ; and 192 for magnetic declination and dip.
Observations were also taken for determining the position of the group known as the Davidoft
Islands, which are placed about six miles too far north on the charts now in use. We left Kyska
July 24, and arrived at Constantine Harbor, Amchitka, oun the following day. Here we obtained
96 observations for magnetic declination, and 90 for azimuth, time, and latitude; the weather
being very unfavorable.

Sailing hence Augest 6, we arrived at Adakh on the 9th, and discovered a new harbor in
the Bay of Islands, in which we anchored and of which a sketch accompanies this report. IHere
we obtained 32 observations for magnetic declination, and 46 for latitude, time, and azimuth, in
spite of the most discouraging fog and rain. 'We then sailed for Atka on the 13th of August, and
arrived in Nazan Bay on the 17th. Fn route we obtained a sound in latitude 52° 19/ 00/ north,
and longitade 175° 23’ west, getting rocky bottom at 700 fathoms.

At Atka, the weather did not improve, and we were unable to obiain observations for latitude,
bat obtained 48 for azimuth and time and 64 for magnetic declination. Examinations were also
made of Korovinsky Bay and the soifataras of Beiling Spring voleano.

We then sailed for the islands of the Four Craters. Here, as there are no harbors, we were
unable to-offect a landing, but obtained sufficient information to show thatthey bear no resemblance,
in position, size, or form, to the group, as represented on the charis in use. We then continued
on our way, and arrived, Anugust 29, in the vicinity of the Bogosloff voleano, where again the heavy
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sea prevented us from landing. We obtained observations, placing the island in 53° 58 36/ north
latitude, and longitude about 1672 33 30" west, agreeing with Liitké, but differing from all the
other hydrographers by several miles. We obtained soundings on the line of the reported reef
extending from this island to Umnalk, and failed to obtain bottom at 800 fathoms within a few miles
of shore, and the non-existence of the reef may be taken as demonstrated. Iassing the northwest
end of Unalashka, we came upon the western end of the great Bering Sea platean, with soundings
in GO fathoms, gravelly bottom. We arrived at Unalashka on the 31st of August. Here we pro-
ceeded to obtain the summer-rates of our chronometers, which had not done as well as we had
Loped for. The triangulation of the bay was continued, Uknadok Island completely surveyed, and
our azimuth-observations continued and angmented.

We obtained here 113 observations for azimuth and time, 128 for magnetic declination, 430 for
horizontal angles, and 182 observations for shore-line extending over fifteen and a half miles, The
weather prevented our carrying on the soundings as I had hoped to do.

We then sailed, September 25, for the Shumagins, but, owing to long-continued gales, did not
arrive there until the 5th of October, when we anchored in Humboldt Harbor,surveyed by us last year,
and which has since become a favorite resort for vessels in this region daring bad weather. Here
bad weather and high winds were almost unremitting, yet we managed to obtain 185 observations
for azimuth, time, and latitude, and 80 for magnetic declination. A genuine cyclone occurred on
the 12th of October, driving the schooner Wm. Irelan ashore on the coast of Unga. We did
what we could for the sufferers, who called on us for assistance, and brought them down to San
Francisco. The weather offering no hopes of doing more work, we sailed from Humboldt Harbor
on the 13th of October for San Franciseco. Adverse winds driving us nearly to thie north end of
Vancouver Island before we passed south of the parallel of 50° north, we obtained a calm day, and
having prepared a guantity of fine twine for the experiment, we sounded in latitude 490 24/ 01/

" and longitude 132° 47/ west, and with an excellent opportanity, we ran out the whole, 1,664 fathoms, ~
without obtaining any bottom. We reeled in over 400 fathoms; but a whale became entangled in
the line, and we lost the rest just wheun we had a good opportumt) of recovering the whole. The
weight used was a ten-pound lead, and the practicability of using even this fine and common mate-
rial (ordinary hemp twine) was thoroughly demonstrated. We arrived in San Francisco November 6.

During the whole season, current and temperature observations were carried on, and observa-
tious for the height of many of the prominent peaks of the islands were obtained. The accom-
panying appendix contains much that I judged best to omit from this portion of the report for
brevity’s sake, with many of the observations in tabular form, and especially a table containing a
list of the various determinations of latitunde, time, and maguetlc declination at the places where
our observations were taken, arranged in chronological order. This is not without some historical,
as well as eomparative, value.

The officers of the vessel fulfilled their duties with care and promptitnde, Mr. Noyes, as the
records will attest, has used every endeavor to carry out his part of our work with neatness and
care; and 1 must especially refer to the energy and interest displayed by Mr. Baker in seizing every
opportunity for obtaining results under disadvantageons eircumnstances, and to the capablhty he
has shown for fulfilling the duties of his position.

I rewain, with great respect, your obedient servaut,
WILLIAM H. DALL,
Acting Assistant in the United States Coast Survey.
P'rof. BENJAMIN PEIRCE, :
Superintendent of the United States Coast Survey.

ATTU.

This harbor, which is difficult to enter or to leave except with a - perfectly fair wind, is subject
to the effect of the heavy swell from northerly gales. It is very well represented on the ehart pub-
lished from the United States Naval Hydrographic Office, and coustructed by Lieutenant Gibson.
The position, which has been given very variously by different navigators, agrees in the essentials
with that of Gibson. The azimuth will be found referred to ander that head farther on.
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This harbor was examined with regard to its capabilities as a landing-place for the cable, but
posscsses no recommendations except its geographical position. The entrance is narrow, shoal,
and rocky, and in the winter storms it breaks clear across the mouath of the harbor.

Inpursuance of your instruetions, I examined Sarauna Bay, on the east end of the lsiand, and
found it shoal and rocky, with no protection. Gotzeb Harbor, mentioned by &ibson, is an open
bay with deep water and rocky bottom ; and Massacre Bay is reported to have similar charaeter-
isties. We may, therefore, rcasonably assume that the island of Attu possesses no facilities for the
telegraphic enterprise.

RBOULDYR ISLAND.

Bouldyr possesses no harbors or anchorages. Large shoals are doubtfully reported between
this island and Kyska. We were close to their reporfed position in heavy weather, biit saw no
breakers.

KYSKA ISLAND.

I reported to you last season that, from information derived from old navigators in this region,
I deemed it probable that it was more likely than any other to have the characteristics required
for a landing-place for the cable. I am glad to be able to state that a thorough examination has
entirely confirmed the views I then expressed.

The harbor of Kyska is a noble bay, perfectly protected from all winds, with good holding-
ground and a moderate depth of water, which increases very gradually seaward. The bottom of
the bay is an almost level floor of sandy mud, and the western shore is an almost continuous sand-
beach. The position is somewhat farther east and south than that assigned by Gibson. A thor-
ongh reconnaissance-survey was made of the bay and its approaches. It has not been previously
visited by a surveying-vessel, so far as I can discover. The entrance is wide enough to enable a
sailing-vessel to beat in or out at any time. There are no hidden dangers, and the depth of water
is sufficient for any vessecl. ,

From this point, observations were made fixing the position of the Davidoft Islands, which are
very greatly in error in the charts now in use, and, as to which, considerable confusion of names has
arisen.

AMCHITKA.

Enveloped in fog when we approached it, we were fortunately obliged to enter Constantine
Harbor, instead of Kiriloff Harbor, as we intended, the reasons for which will preseutly appear.
Constantine Harbor is open to the northeast, but otherwise is an excellent anchorage, as the south-
west winds alone are prevalent daring the summer months. The weather was almost constantly
foggy, and we experienced the greatest difficulty in obtaining good astronomical observations.
When obtained and repeated, these showed either that the whole island has been much misplaced
on the charts, or that its eastern extremity has been erroneously elongated beyond its true position.
The latitnde is absut the same as that given by most previous hydrographers, but the longitude is
from 16 to 11 minuntes of arc farther west than the charts putit. Our observations were suffic’ently
numerous, and agreed sufficiently among themselves, to place this beyond a doubt; and the correct-
ness of our position is probably as great as our instruments were capable of determining.

When making for Kiriloff Harbor, stated in the United States Naval Directory for Bering Sca
to be ¢ the only place where a vessel can lay to anchor in the island ”, we could not find it. Hence
I took the large boat from Constantine Harbor, and proceeded up the coast of Amechitka in search
of it. We reached the middle cape of theisland, about five miles east of Constantine Harbor, with-
out seeing any bay or harbor on our way. We stopped here to take tea aud obtain some bearings,
and on our return I noticed a cross on & hill. Putting in here, we found the old Kiriloff village,
abandoned by the Russians in 1849, and now in ruins, half covered by a luxuriant growth of nettles.
Our -astonishment may be imagimed when we not only did not find any such bay as is represented
on the charts, but on sounding found nowhere more than three fathoms of water, while our boat
frequently touched on hidden rocks, and the only protection proved to be a narrow space betw'een
two broken reefs extending northward from the shore, and hot room enough for a vessel to swing.

H. Ex. 133 15
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Only the very smallest class of vessels conld go in here at all. "The place is unworthy the naine of
a harbor, and the only recommendation T can give is that vessels shonld steadfastly avoid going
near it. It is about three miles west and about one mile north of Constantine Iarbor, and its
position consequently partakes of the corrections to be applied to the former.

ADAKH.

This island offering a favorable position for continning onr observations on the deelination, we
proceeded to an anchorage in Chagakh Bay, which had b2en recommended to us by one of the
Russian navigators, but, finding it closed by a bar with only nine feet of water on it, we were
unable to enter. I took the boat and proceeded to examine an opening in the land, which had struck
me as likely to afford shelter when beating into the strait the day before. Here 1 discovertd an
excellent anchorage, with good holding-grouud, and shelter behind what proved to be an island
forming part of an archipelago, which closes the mouth of a very large and beautiful bay known as
the Bay of Islands. A sketch of the anchorage accompanies this report.

The topography here is very broken, but covered with a carpet of luxariant green, while the
myriad winding channels between the islands offered great temptations to us to remain and attempt
a survey. Here we obtained numerous enormous crabs, from which it is possible that the name of
the main island may be derived; Adakh signifying a erab in the Alentian dialect. The bay of
Waterfalls near by is open to the south, and affords no safe anchorage.

It may be remarked that the Japanesc junk whose wreck in 1871 attracted much attention,
was cast ashore here, and not on the north shore of the island, as has been currently reported.

Our positions aceorded tolerably well with the charts, on which, however, the shore-line, bay,
and islands, are very iusufficiently delineatod.

ATKA.

On our way to Atka, we observed that tho positions of the voleanic erater-islands of Kasatochi
and Koniugi do not agree with the positions on Gibson’s ehart; one or the other being out in Iati-
tude a mile or two.

The harbor of Atka, in Nazan Bay, was examined in regard to its capacity for a telegraphic
station, and ihe conclusion which I arrived at was nunfavorable, as the bay is full of reefs and rocks
the bottom irregular, and the harbor but second-rate. Dad weather set in here, and we counld obtain
no observations for latitude, and, with the greatest difficulty, those for azimuth and time. 1
obtained a skin-canoe and two natives, and crossed the island to Korovinsky Bay for the purpose
of examining that locality and the deposits of coal said to exist in the vicinity., I found the harbor,
nearly useless, having silted up within quite a recent period, so that not more than twelve fect can
be ecarried over the bar at half tide. In the southeast corner of the bay, however, a good
harbor exists, well sheltered, and with good holding-ground in nine fathoms. This locality is
kuown as Martin’s Harbor, having first been entered and subsequently used by Capt. Martin Klin-
kofstrom of the Russian American Company’s service. It is marked as Sand Bay on sowe charts.
There are a number of rocks bare at ordinary tides, off shore, in Korovinsky Bay, which are not on
any chart, and which might pick up a vessel attempting to enter in the night.

I examined the so-called coal-vein, and found it to consist of fragments of Llack silicified wood,
irregnlarly dispersed in the face of a bluff of crumbling sandstone.

After a fatigaing climb and walk, I reached the celebrated solfataras, or hot sprin gs, of the Klu-
cheftskaia Volecano. They are about six miles from the coast in a ravine on the side of the voleano.
The outlets of hot water are quite numerous, but no geyser-action was observed, They have a
temperature of 192° Fahrenheit, and contain lime, sulphur, and alam; the latter is abundantly
deposited around the springs, together with a limy earth of very bright red, yellow, and slaty colors.
The Raussians had a house; bath-house, &c., here for invalids; but the buildings are in rains. A
brown leathery fucoid grew abundantly in the hot water, and the neighboring vegetation seemed
little affected by the steam and hot water at its very roots. Two villages exist on Atka, with one
on the adjacent end of Amlia. These, with that at Attu, are the only villages west of Umnak.
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AMLIA.

North of the cast end of this island a high rock has been reported, while its existence is denied
Ly others. The foremaun of the Aleut hunting-party, who arrived at Atka, while we were there
from this very locality, informed us that there was no such rock there, but that there was a patch
in the loeality indicated, with five to ten fathoms of water on it, on whick, in very heavy weather,
breakers were visible. The rock may have sunk or been broken away since it was originally reported.

ISLANDS OF THE FOUR CRATERS.

On reaching this group, we hardly recognized it, so entirely different are the islawds in position
and form from anything delineated on the charts. A very heavy sea was running, though the
weather was fine, and it was impossible to effect a landing. There were no appearances of
anything like a harbor or anchorage. - We cruised about the islands for some time, seeking a shelter
or landing-plage, but found none. Contrary to the charts, one island, perhaps Chugoula of the
earlier charts, stands boldly to the northward of the others, and is separated from another hy a
narrow rocky strait. South of these, separated by a strait several miles wide, was a Luger
island, with au almost unbroken northerly shore, ending in a loug narrow point to the westward
We saw a number of rocks above water, but no evidences of submerged reefs. The position of
the group, as a whole, agrees with the charts,

AGASHAGOK.

This island, otherwise known as Saint John the Theologian, or Jodiuna Bogosléva in the Llus-
sian language, has always been of peculiar interest. Rising from the sea on St. Johu’s Day, 1792,
it was surveyed in some shape Ly Sarycheff before 1826, and on his chart is represented as a mile
and three-quarters long, with several rocks about it, and numerous soundings, including a reet of
submerged rocks extending from it to the north end of Umnak. Very conflicting statements have
been made as to its height and position and as to the existence of the great reef. Liitk¢ appears to
have been the only hydrographer who has approximated to its true position, as will be seen by ref
erence to the accompanying table of positions. I stated the grounds for my disbelief in the exist-
euce of the reef in my report of last year, and our observations this season completely sustain the
position I took in regard to it. They also show the gross errors of Sarycheft’s chart, and sug-
gest that the conflicting statements referred to, are due o erroneous observations rather than to
any great changes of level in the island itself. The Ship Rock and one other rock near to it have
about the same relative position and height that are assigned to them by Sarycheft; and yet the
absolate length of the island does not exceed three-quarters of a mile. Had any subsidence sufti-
cient to produce these differences of size in the main island taken place, one at least of the rocks
above mentioned would have been entirely submerged, and to a considerable depth. Our souundings
directly on the line of the submerged reef show no bottom at 800 fathoms, and we were only pre-
vented from running out all the line at our disposal by the heavy sea running at the time. The island
is a sharp, serrated ridge, forming a very acute angle, and broken into numerous pinnacles toward
the top, and it would seem impossible to seale it. There is no low land about it, and a landing
caunot be effected except in very calm weather. Contrary to the received opinion, there is 1o
crater, nor any appearance of a crater. The island is simply a jagged mass of rock upheaved
through some channel by volcanic ¢jection. - At the distance from which we saw it, it appeared of
a light pinkish-gray color, totally devoid of vegetation or water, and covered with myriads of birds.
There are a few breakers off the south end of it, and a talus, on which a landing uoder favorable
circumstances might Le effected. A large portion of the shore is, however, precipitous.

Ship Rock is a perpendicular square-topped pillar, half a mile north and west of the north end
of the island.

There is & small roek, also given in Sarycheff’s chart, half a mile north and east of the islaud
which rises only a few feet above the water; and on all sides (except the west), and especially east-
southeast of the island, scattered breakers were observed,extending less than three-quarters of a
mile from the shore. From numerous observations, the height of the summit appears to be 314 feet.
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The position is farther to the north and east than any of the eharts place it, while none of them
agree; even two in Tebenkoff’s atlas differ nearty a mile, one having the reef indicated and the
other not, though both bear the same date.

TUNALASHKA,

The work done here chieily related to the determination of the azimuth and the continuation
of the triangulation and survey of Captain’s Bay, commenced in 1871.

Uknadok Island was surveyed entirely ; its position fixed by triangulation, as were the remark-
able Needle Rock on the west side of Amaknak, and the east and west heads of Captain’s Bay.
The latter proved of more than usnal interest, showing that on chart No. 7 of the Coast Survey
Atlas of Harbor Charts of Alaska, the east head is placed fully a mile too far south and west, and
the west head nearly as much too far north, while a careful examination of the chart itself shows
that in theso particulars it does not agree with the observations of Professor Davidson’s party in
1867, though even these fall short of our determinations, even when corrected for the latest deter-
mination of the longitude from Sitka. In these respectsthis chart compares very unfavorably with
that of Kotzebue (1804), from which it was principally taken; and that of Kotzebue still remains
the most accurate delineation of Captain’s Bay which has yet been published.

SANNAKH REEFS.

Our observations determining a new cod-bank in this vicinity were forwarded to you in the
spring. At the same time, we determined the extent above water in an easterly and southerly direc-
tion of the northeastern and southern terminations of this formidable congeries of re efs, The posi-
tions give nearly the samo extent respectively that is given for the entire reef on the old chart of
the Russian admiralty office, but it is probable that the submerged rocks extend some distance far-
ther, especially to the south. Our position places the gr oup some miles farther south and east than
that of Tebenkoff; and this difference may account for part of the difference aseribed to current by
navigators who have sailed by Tebenkoff’s charts.

POPOFF RSTRAIT.

Our observations here were limited to those for position and azimuth, which, on account of bad
weather, we could not obtain last season. We were also enabled to correct an error in the position
of one of the small islands in the strait to the south of our survey.

We have been informed most positively that rocks above water exist to the south and west of
Simeonoft Island, as was stated on similar authority in my last report; but the bad weather pre-
vented us from verifying this statement.

Humboldt Harbor, since our survey, has been greatly frequented by vessels, and I am contin-
ually applied to for tracings of our manuscript chart of the strait and the Shumagin group, which
requests, from obedience to the rales of the Survey, I have been reluctantly obliged to refuse,

CURRENT-OBSERVATIONS.

Our current-observations were continuously carried on as usual. The overcast weather, Low-
cver, prevented many observations of position on the return voyage, and hence the observations on
that trip are very limited. Our up-voyage observations confirmed those of previous years; but the
rate of the currents was manifestly interfered with by the strong and constant westerly winds.

In Bering Sea, notwithstanding constant observations, I fiud nothing to modify my remarks
in last year’s report.

The arctic character of the fauna in the western islands, and the comparatively low tempera-
ture of the sea-water, would lead to the inference that that portion of the Kuro-siwo which enters
Bering Sea is comparatively chilled, or else of little importance compared with the Arctic or Kam-
chatka current. _

We have definitely settled that the tide entering Bering Sea from the Pacific is invariably
propagated from the east toward the west; that no efflux of importance takes place with the fall
of the tide; and that the latter retains its compound and irregular character throughout the isiands.
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AZIMUTHS.

Perhaps the most interesting feature of our work this year has been the determining of the
magunetie declination at stations, at nearly equal intervals from each other, from the Shumagins
to the western end of the islands. Of course, from the great length of time which has elapsed
since observations of this nature were taken in the islands to the westward, no elew is afforded as to
whether the declination has been increasing or decreasing during that period, or any particular
portion of it ; or the rate at which the changes have occurred. I'rom the observations of I’rofessor
Davidson’s party in 1867, Kadin in 1869, and ours, this season, at Unalashka, it seems likely that
at present the declination is decreasing in its amount of easting. This is rendered still more prob-
able by the detection at the Presidio station, San IFraneisco, of a similar change, very recently.

At Unalashka, our observations were repeated until we became satisfied that they contained
“only such an amount of error as might reasonably be referred to the charactor of the instruments used.

The main result has Deen to show a decrease of the easterly variation at all stations where
observations have been taken, when our results were compared with those heretofore published.
Rejeeting such changes as are evidently due to theory, unsupported by observations on record
(and such oceur in some of the charts examined), the diminution is about as follows :

Station. ‘ Dato of -old J Decrcasc.
| obscrvation.
[ o
1355 2 155
12497 2 538
18497 6 44.5
Adakh .. 1855 2 00 |
Atka... w57 0 030
TUnalashka . I 1867 0 476
Popoff Strait ......._....... ! 1849 1 30.0

The largest gap is between Unalashka and Atka, which we had hoped to fill at the Four Cra-
ters, but were prevented by causes previously mentioned.

In the following chronologieal table of positions, under the head of ‘“Authority 7, our results are
tabulated against the nawe of the schooner ¢ Yukon”, on which the work was done.

POSITIONS AND MAGNETIC DECLINATIOXS, ALEUTIAN ISLANDS, AL T.
1.—Astronomical Station, Chichagoff Harbor, Attu Island.

| | .
Authority. Date. Where recorded. { Latitude, Longitude. i Variation of Remarks.
i compass.
oo # o 4 " ’ o r
Sarycheff coooveiaeiaaaiint 1826 | Chart No. 18 cooacsvoiiiinon 53 53 82 173 96 20 E.! Notgiven...| Very imperfect chiart.
Russian Hydrographic Office.| 1848 | Chart No. 7 o ceaemnivniiann oty 53 2 200 E.| 10 45 00 E.
Tebonkoff.. vt icnianrananiat 1849 { Chart No. XXX ..covvanvans 56 00 3133 K. 11 3¢ 00 E.
United States Naval Hydro- | 1855 | Chart No.55 ... .oeeee oo 55 43 12 42 E.! 10 00 00 E.| Hydrography by Licut. Gib
graplic Office. son.
Etolin . comiimuiiarennniaaan. ? Tnited States Coast Survey 56 06 23 30 E.; Not given...
Report, 1867,
Tnited States Coast Survey..| 1869 | Atlas of Iarhor Charts....... 55 45 12 42 E.; 11 00 00 E.j Taken in part from Gibson.
“Yukon'..... temrenmnanenaos R £ 55 57923 12 2.2 E. 7 44 36 E.

2.—Astronomical Station, Kyska Harbor, Kyska Island.

Sarycheff ciceeneermneneanans 1826 | Chart No. I8 ...vevenenaanian, 52 12 00 177 43 00 L. Notgiven...
Russian Hydrographie Office.| 1848 | Chart No. 7 .uvoevvnncnnnnnn G4 20 40 20 X. 113 00 00 E.
Tebonkoff...cu. saveearanennn. 1849 { Chart No. XXIX . ....... ..., 04 20 41 40 E.| 314 00 06 E.
Ingestrom ...cceecencennennns g TUnited States Coast Survey

. Report for 1867. 03 00 40 30 E.; Not given...
United States Naval Hydro- | 1835 | Chart No. 55 . cnoivinvnnnnon 00 10 2700 E.[?713 00 00 E.

graphic Office.

Y REOR e aes s surann e sanacn] 1873 feacereerieeiiionransrnarasnieaa. 5158 5011 20 46,3 E.] 11 06 27 E.

* Where an interrogation-point precedes a given variation, the latter is obtained by interpolation between the most adjacent variations
given on the chart referred to.
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POSITIONS AND MAGNETIC DECLINATIORNS, &e.—Continued.
3.—Deak of Iron Island == Chugul of the Russian Hydrographic and Davidoff Islard of Sarycheff’s

chart of 1826.

- I 7
Authority. :IDat.e.? Where recorded. Latitude. Lougitude, l Varlation of Remarks.
3 ! I i compass. .
i 2 s " < ’ " o 4N
Saryehefl coveensemvriannan.. i' 1326 | Chart No. 18 cceivemevennnnns o2 15 30 178 11 00 E.] None given .
ussian Tydrographic Office. | Ids  Chart No.T . oooooeviiienon. 52 06 00 20 0V E.i 713 20 00 E.
U T | Chart No. XXIX...........__. 51 57 30 2300 E. 1400 00 E.
Klinkofstrom ....... Lo J‘ United States Coast Sarvey | Gl 58 00 23 00 K. None given .
. i Report for 1867.
Russian authorities. .........l 7 i Unired States IIvdrographic ; 52 06 40 0220 E. 713 30 00 E,
E ! Chart No.55 .
[0 011 ) { LRI ! 52 02 13 | Notobtained) ?8 00 00 E.| Approximate from cast end
l i of island,

4 —lstronomical station, Constantine

Harbor, Amchitha Island.

Saryeheff conioii i iinieaias
Russian 1ydrographic Oflice.
Klinkofstrom .

Klinkofstrom

United States Hydrographic
Office.
Tebenkotf

Sarychoeft ... . .
Russian IIydrographic Office.
‘Febenkoff. . -.
Ingestrom

Vnited States Naval Hydro-
graphic Offico.

Tiited States Coast Survoy..

S Yukon . aes e

7 -
9 35 60 ’

3226 | CLAE NI ooeeeeiieee e 51 33 30 r‘ Notgiven. ..
CIR4R | Chart NO.T o ooooeaaanans 25 40 2320 E. 14 00 00 E.
Chart No. XXIX. .....o.o. . 23 57 22400 E. 1400 00 E.
United States Coast Survey 24 00 23 60 E. Notgiven...
! Treport for 1867,
{1835 | CLATY N0 55 woneeeeannemnnenn. 25 00 2200 EJ 1415 00 E.
1869 | United States Coast Survey 23 5% 2300 E. 13 30 00 E.
| Atlas of Harbor Charts.
B C 73 N emeaans [P 23 32.0 12 122E.) 71533 E.
5.—Hiriloff Harbor, Amchitka Island.
! 1826 i Chart NO. 18 eenceacaninaienn, 3L 37 00 }17‘.] 30 00 E.| Not given...| Approximate.
D188 | Chavt NooT conemeineneaennae. 25 50 1960 E. 1400 00 E.
[ 1840 | Cliart No. XXTXenmnennnnnc: 27 00 1960 E/ 14 00 00 E.
? United States Coast Survey 36 00 19 00 E. Not given...
Report for 1367. \
{ 1855 | CHATE NG 55 «eeammnneaeananns 2530 1 1500 E[7141500 B
1869 | Atlas of Harbor Charts ....... 27 00 20 00 E.| 13 30 00 E.
‘ 1873 oveneaenas e anas I 24 30 0600 E.| 771500 E. | Approximate.

6.——Astronomical station, Bay of Islands, Adakl Island.

Sary cheff

Russian Hydrographic Office.
TobeBKO e e vansecariannen -

United States Naval Hydro-
graphic Oftice.
United States Coast Surve,

1826 | Chart No. I8 o ooveoeninanans 51 52 00
1848 | Chart Ko. 7 . evmevennnninaiians 46 20
1849 | Chart No. XXVIII............ I 49 35
18535 ] Chart NO. B covenieeiiecaenn l 48 40
1869 | Atlas of ITacrbor Charts .......] Not given...
187 |.. e enuae | 5149156

176 32 00
37 00
55 00
46 00

Not given. ..
176 51 58. 2W.

cemello Ll

Not given. ..

15 30 60 E.
16 00 00 E. |

15 60 00 E.
13 52 63 K.

Approximato only.

At Bay of Watcrfulls, near by

7.~ Astronomical station in the village at Nazan Bay, Atke Island.

Saryehefl ceceeerennns
Russian Hydrographic Office.
Tebenkoff cvoceetnnn
Salamatoff

United States Naval ITydro
graphic Office,

Tnited States Coast Survey..

B 71 0 1 S

1826 | Chart No. 19 52 14 30
1848 { Chart No. 8 ... ... _........ 11 39
1249 | Chart No. XX VIT......ccc..... 10 27*

? United States Coast Survey 10 27+

Report for 1867,

1855 | Chart NO. 8 .veevnvncnenoian. 10 35
1869 | Atlas of Harbor Charts .. 10 35¢
b3 2 P, [P ....| Not obtained|

Ww.
W.
W.
W.

174 01 30
173 59 60
*174 01 00
*174 01 00

1741116 W.

174 11 15 W,

171 14 5T.9W.

Notgiven...
16 21 06 B}

17 00 00 E.

Notgiven...

17 00 00 E.

16 00 00 E.
16 57 0} E.

e In these cases, 37 of latitude kave been deducted, and 3¢ of longitude added, fur reduction to station from the anvhorage.

t1830.
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POSITIONS AND MAGNETIC DECLINATIONS, &e.—Continued.
8.—Pcak of Agdshagok, Jodnna Bogosléva, or the Voleanic Island of Saint John the Theologian.

Longitade.

Variation of

Authority, Date. Whero recorded. Latitude. | i o Iiemarks.
| compass.

R (o 1 o ! I 1

Sarychoff ....ooiiaiiiiiLl, 1226 | Chart No. 19....ooiiimenaaaa.s 53 55 00 167 59 00 WL ... ... ... Sketehof islandimakeslength
. ‘ 11 miles
Liigké _..... - 1236 | Voy. Seniav. par. Naut., p. 302. 58 00 e : '
Vasilieff .._........... ...... 1848 | Chart No. 8. caevicnvanrnunenan 56 10 56 30
Tebenkoff..oooiieiaooaaos, 1849 | Chart No. XXVI.............. 51 35 30 C0
Tebonkoff.o...o.ooiiocieeat.| 1849 | Chart No. XXV .. 51 00 39 30
Krenitzin.................... | 1869 | United States Coast Survey 52 09 39 00
Report for 1867,

B Y8 P12 < N 8 < 58 36 33 30 Length not over § of a mile.

0.—Points in Captain’s Bay, Unalashka Island.

United States Coast Survey astronomical station, 1867,
Ulakhia Spit.

Saryeheff oot iieiiiat e 1792 F Ol Chart cvue i vieeneanteirmnesorenacnananeneraameniaannn. 19 00 08 E.
Sarycheff ... .iociioaioo. 1826 { Chart No. 19.c.. .. ..._.... 53 51 20 166 31 30 W, | Not given._ . B
Russian Hydrographie Office. [ 1848 | Chart No. 8. civnicniimnaane. 53 40 24 60 W.{ 1930 30 1.
United States Coast Survey | 1367 | United States Coast Survey 53 B2 2752 W. 47T 2 E.
parties. Report for 1867, :
Duited States Coost Survey..| 1869 | Atlas Harbor Charts,. ....... 53 56.5 28 34.0 W 47 00 E.
Kadin 1870 | Manuseript chart... 45 00 E. -
United States Cos 1870 | Oftice . oonimnninnn. Not given... Corrected from improved Sit
ka position of 1:64,
B 7 {0} S D R % J0 U Y D cermacears [ 18 59 44 E. Tosition of 1867 eerrccted
¢ adopted as a Dasis for alt
| ¢+ our work,
i | .
10.—Church in the middle of Iliuliuk Village.
.| 1806 | Sarychefl Atlas No. XV..._.. 45335060 (166 43 00 W, ! 19 24 60 E. i
1849 ;| Chart No. XXV ..o..eaio ot 52 00 L300 W.i 2000 00 E.
United States Coast Survey..| 1867 | United States Coast Survey 52 39 2006 W, 19 47 24 E.
Report for 1867, !
United States Coast Sarvey..| 1869 | Ofice vovnimeiicavanneansianan 52 3.5 3135 W.| Notgiven...! Corrected trom improved Sit
ka position.
United States Naval Fclipse | 1869 | Supplementary Report........ 52 38 ceieeiiaieeen..! Not given. ... Sun-dial just north of church
Expedition,
1871
United Statos Coast, Survey | 1872 lL M. Z. Comp s23.7] 3136 W.| 185044 E,

parties.

1873

11.—Cascade near Cape Cheerful.

Unitod States Coast Sarvoy..] 1867 | United States Coast Sarvey | 53 58 58 166 3247 W, .......ooi.... i Uncorrected for 1869 ohser
‘ Report for 1867. . i | vations.
Urited States Coast Survey..f 1867 | Offico .. ...oeiivmnininaa., 58 56.5 3316 W.oeeooial Corrected as before.
United States Coast Survey..| 186% | Harbor Charts, No.7... 58 66, 5 3333 W Correction allowed for.
R €13 1) | R B 1 5 g 58 36 3518 Wil Approximated from Eider /A,
. by tho chart.
t
12.—Cape Kalekhta.
United States Coast Survey..| 1867 | United States Coast Survey | 54 00 12 166 20 13 W. L. ... ........ Tneorrected.
Report for 1867,
United Statos Coast Survey..| 1869 | OffiCC summseinniiaricorienonn.i 54 60 10.5 WA W.liier coniinn Correctod for 1869 Sitka ob-
servations.

United States Coast Burvey..| 1869 | Harbor Charts, No. 7..........] 53 59 2.5 WHS W.oleeemeeiaol Correation allawed for.

54 00 350 2202 W.|.ciiiaei... Approximated from Iriest

“Yakon™...ceeuas ene

1873

Rock,
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POSITIONS AND MAGNETIC DECLINATION S, &e.—Continued.

13.—Additional points determined by the party on the “ Yukon.”

Locality. i Latitude. Longitude. ‘ Remarks.
g 0 T 0 P ‘ 54 00 36.5 16(3 22 03.0 W,
Needle Rock. ol 53 55 33.5 31 15,2 W,
Eider A\, northern bluﬁ‘ol' Il'o"u'lk TPOIBL. caimemieem it eaas 57 512 35 02, 4 “'
54 06 33 58 i

North end of Hog Tsland

14.——Samwlh Lects (our ob.samtmn.s relute only to that portion oj the reefs visible above water for

Jive miles ).
Authority EDato ! Where recorded. Latitnde, Longitude. t Variation of Remarks.
| | compass.
| I D Le s B
- J o P
nssian ITydrographic Office.] 1845 Chart No.o ... ... E 541520 16220 00 W.|...... Latitnde of south ond and
! “ } longitade of northeast end
1 | | of reefs referred to.
Tebenkoff.oviiiaiann . 1840 i Lh‘lrt No. XXV ooaeaaioan 21 20 46 00 W, fremmrms e
“Yukun".....,._....,._..v.. D 16 GO 2 0 W. j... ............ Rocks above water only.
l = -
15.—New ecod-bunk near the Sannakh Reefs.
T ”””"k"“"'*‘?” (s [
“Yuakon™.. .............,“ i £ 54 17 00 %IG 54 56 W. {..-. PR, .‘
i !

16.—Astronomical station, Sandpot

Russian Hydrographic Office.| 1848 ; Chart No. 8 5519 40 {160 27 32 W.| 19 00 00 E.
Tebenkoff .......v...........{ 1849 | Chart No. NXIV . 19 00 3200 W.} 220000 E.
Humbeldb covoviniccivnnnn. 5 1872 | Manuscript Report for 18712, 19 26.5 33 00 W.|Noncobtain'd] Observatiens very unsatis-
| factory.
CXukon .ol il i D = T R 19 16.7 31 141 W.| 20 20 23 7 | Better (but not A 1) observas
| tions.
1
Thermometer.
Meun of vbservations for 1873,
. g B .
BB £ | & 12 Bk &
8l E BB . S| E 2B = 22
CElE ElE | E |58 lE sl s|l2lE el B
PIElR A& <R 8 |& 5|9k |8 |SE
1 0 o s (<] o ) o (=] (=} o (-] L=}
Morning observalions «cceeaiiiaan e Lol 36 | 7.3 13221351 | 429367 | 46.7 | 50.5 | 47.2: 4811428 37.0
Noon ebgervations. .o . ce..o ool 30.313L.9 302436 )50.4)44.5,53.4)55.1)522)53.6)48.1; 43.8
Evening observations ... 20, 23,5127 (316382 47.8(30.250.7 52;6 49.8151.0 | 45.1 | 39.7
Maximumobserved coooos oot iin i iiaa e 145 . \ 47 52 52 f 54 57 7L 7t 6T 64 53 Lirg 60 ki
Minimum observed 13 a4 1 1 {1 28 33 19 43 45 42 42 33 11
Range. ool .,.__.i 32 E 3 4 41 ESS 29 33 52 24 19 16 B pd 60
Weather.
i 13 23 49 13 8 0 21 1] 0 0 1} 2 k¥’
5 0 6 1 2 14 17 25 20 11 56 & 87
5 4 25 13 13 10 38 3 7 16 26 4 ot
5 i 4 10 K] 3 6 12 3 4 3 10 4 3
Days work don6..iuariieeranncarssecenaseacernanses ‘;"'", ........ ; .................. 6 9 15 15 10 15 40 4 59

* 'To 218t, inclusivo.

f We arrived at the Aloutian Isiands May 20, the record of working-days begiuning thon, Provieus metcorological 6bservations are dae
to the Rev. Innocenting Shayeshnikoff. Ilis hours of ebservation woere about 7 a. m.. noon, anvd 8 p: m, Ours were every four hours at soa,

and 6 a. m. and p. m., and noon, when in port.
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Surface of sea-water.
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1873.
1 ] ; ;
May. * June. July. August. i Septcmbcr.k October.t | W ]{oie
| i period.
i
Lo} 0 o 1‘ o i o s] i o
Mean temperators. .. ..e.oeeeeiiiiitiiiiaiiiiniianee 38.8 42.2 42.2 | 46.3 | 46.5 4.3 | 43.9
B £ 0L T 3 ar 46 ! 51 ) ® 1 a9 51
Minimum ..ol eeiieciieeeeenas 36 39 41 1 42 \ 44 i 45 36
27 8 7 9 5 ! o i 4 1 ! 15
Sea-water five fathoms below surface.
[Observations made in port only.]
i a ‘ o o i < i o o o
Mean temperature. . ... ... il ! 40.9 | 41.1 42.2 | 43.8 44.3 7.1 43.2
Maximum ... 2 25 7 | 5 ‘ 45 18 48
MANIMTIN . et vt eeean s evee rameiam e e es 40 33 41 | 42 44 46.5 38
; |
RAMLE . otiie i i e 2 i T 2 ' 3 1 15 10
i
Barometer.
Inches. Inches. Tnches. ‘ Inches. J: Inches. Tneles. Inches.
Mesn of a, m. observations. ... ... ... ... ... 30, 149 30. 056 30,115 | 30.182 | 29, 751 29. 520 29, 962
Mean of noon obSCIvVALIONS .voveriiimiii e 30.163 30,070 30.123 ‘ 30.172 | 20, T4 29, 548 20, 066
Mean of p. m. observations.aoo.ioooiviiienrianiaaiian. 30. 176 30. 060 30,101 ; 30. 166 ; 29. %33 29, 549 20, 964
BEAKIMTI oo e omeemmeaa e ca e e eam e s eame e e aenane s 30. 48 30, 40 30.59 |  30.55 |  30.30 |  30.43 30.59
Minimum . e iiimaameaaaaaaaa. 29. 62 29,48 29.51 ! 29.55 | QE. 58 28, 68 28,58
. i
N 0. 86 0.02 108 | 1.00 i 1.72 1.55 2.01

* From the 16th to the 31st of May.

t To 21st, inclusive.

Curvent-observations made on board the United States Coast Survey schooner ¢ Yukon” during the
voyage from San Francisco, Cal., to Unalashka, A. T.,in May, 1873,

l

|
Temperatare of air and water; distance and hour | Total

Date, Latitade. ] Longitude. Carrent. Wind. of observation for ench day. | dist.
i g g o |
e | = - Direction | 4hrs. | 8hrs. | 12hrs. | 16 hrs. | 20 hra. | 24 hrs. |
Neutical p g |obe.| D.R | Obs @ £ & E | Direction. and i D.R
time. | =84 strength. i | ! ! Do
; 3 |2 T./D.iT.|D.|T.|D./T. D.:T. D{T. D
; | Naut
1873. ° 4 o i ' | aniles
April30 |Pt. of de. 37 10 | Pt. of de- {127 34|..... O [ PR PO AN N e FN
parture. | parture. © © © o | ° o
o o 1 66 62 60 59 | 59 0
May 1 37 07 37 06 | 120 22 120 30| 6.41 | 0.27 | S.81° W. |N.W., Yight.| 62 [ 15 | 60 | 20 | 60 | 17 | 60 l 19160 28|59 2 124
60 59 58 57 57 62 !
2 3736 3730 131 54 132 10{13.0 | 0.54 | N.TTW. {W. N. W, 59 {1860 |20 |60 |17 |59 16{60 2558 24, 120
- moderate. | 60 56 56 56 | 56 [ B
3 37253721 13506 134 4418.0 |07 | S.WE N.W. [59|30|59 25 60:2 53 2258 20|60 24 ] 141
i 65 62 60 60 | 61 63 |
4 3810 38 11 | 136 08 13556/ 9.5 {0.40 | N.84E. | W.by N. 62| 5 62|11 |62]15/60 2060|2059 28 99
64 60 56 56 58 67 ‘
5 s0923020! 1381213818/ 4.8 |0.20| S, 78W. | E,light. |58 |12 |50 |2 58|20 57,22 |58 25|58 27| 132
62 59 57 56 56 62 |
6 40 58 41 01| 141 50 141 2519.0 §0.79 | N.8LE. |S. E., fresh.} 56 | 27 | 58 |29 | 56 {33 | 56 {32155 |32 | 34 36| 169
62 56 55 32 52 | 56 j
7 4250 42 42| 145 04 144 46115.4 | 0.64 | S.58E. | Southerly,|54 3853 ]38 |54 |32 |51 255336 51 37 196
modorate. | 56 51 51 50 st |52 !
8 4403 44 03! 14752 (147 22121.6 | 0.90 | East. |S.W.fresh. 50 |30 | 49 | 29 [ 49 |32 [ 50 i 24 |49 |25 | 48|20 ! 130
50 15 42 44 14 47 |
9 4530 4530 ] 14853 {14005/ 84 [ 0.35 | West. [S. W, gale| 47 28|46 |21 | 44|12 46 ’ 144514 46 {20 109
48 44 43 3 43 48 !
10 46 54 146 56 ' 150 39 |150 15|16.4 | 0.68 | N.83E. [S.W., gale. 46 |17 | 47 | 15 | 44 [19 |45 |16 44 | 26| 44 | 14, 107
43 43 42 1? 42 45 ‘
1t 48 42 ..., 152 25 [153 23[..__..{......| Westerly. [S.W.strong| 44 {15 | 43 | 19 | 44 | 14 [ 43 | 16 43 /36 42 38 . 138
. 45 13 11 0 49 12 |
12 50 27150 24 | 156 03 155 220274 {114 | S.84E. [W. S W. /42|35 42 31 4103041 13 40 96 40 16 151
moderate, | 41 40 40 g 3B, |3 “)
13 52 07 52 11 | 156 10 155 20130.0 | 1.20 | N.€3E. |S.W. light.| 40 [ 17 /39 | M | 40 | 1539 [ 16 ' 39|21 3% [ 109

H. Ex. 133——16
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Heights of mountains, determined in 1873 by triangulation, and by sextant altitudes.

(UNITED STATES COAST SURVEY SCHOONER ¢ YUXKON").

Feet.
Peak of Bouldyr.......... ... .... e et et maeet A aemeeianae ve.. 1,145
North peak of Kyska ........ ... .... e e et emeere e e e, 4,085
Iron Island, or Churgul. . . ... oo i i it i e e e 3,109
Gareloi, highest north peak......... et e et teearimn e, et e 5,334
Tanaga, highest north pealkt .................. (..o ..., et e 7,108
Adakh, highest north peak .. .............. e et ie it tataeesee ettt eama. .. 5,678
Atka, highest northeast peak.................... e e aean et e tmcoaamtana e 4,988
Vsevidoff voleano, Umnak ... ... ..o i i i e .. Cemeeaaas * 8,868
Bogosloff, voleanic Island .. ... . . L eieieieiaa. 844
Akutan Volcano, highest point, edge of erater. ... ... ..o i iii e aeeaeemeaenn- se-.. 3,888
Avatanak Island, highest peak...... .. ... ........... e eeiaeneae meeeaiasaees eean 1,207
Shishaldin Voleano................cooooi..., e et meanaae i 8,683

*The heights marked with an asterisk depend for their accuracy upon the position of the peak on the charts,
which bas been taken as the true one. Gareloi, from the United States Exploring Expedition of Ringgold and Rogers,
and Vsevidoff from Tebenkoff. Neither of them had previously been measured, but Gareloi has been supposed to be
much higher, and Vsevidoft lower than our results show. My own opinion is that the heights are not far from the
truth.
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APPENDIX No. 12.

MEASUREMENT OF A PRIMARY BASE-LINE ON PEACH-TREE RIDGE, NEAR ATLANTA, GEORGIA, 1N 18372
AND 1873, BY C. 0. BOUTELLE, ASSISTANT.—COMPUTED AND REPORTED BY CHARLES A. SCHOTT,
ASSISTANT,

A reconnaissance for the location of a primary baseline in Georgia or South Carolina, for
the principal triangulation running along the Blue Ridge, was made in January, 1872, by Assxstdur
J. A. Sullivan, under the direction of Assistant C. O. Boutelle, and resulted in the selection of a
site on Peach-Tree Ridge, in De Kalb and Gwinnett Counties, Georgia, about fifteen miles northeast
of Atlanta, Ga. The summit of the ridge is narrow and crooked ; on it a line of about 5.8 miles in
length was found within practicable grades and suitable terminal points for connection with the
primary triangulation. The maximum slope for measure was fixed at about 4°, being 1° greater
than had ever been attempted before, yet within the proper limits the apparatus would bear. After
inspection and approval by the Superintendent, the site was adopted, and subsequently measured
three times. Near the southern end is a deep bnt narrow ravine, which the line had to cross on a
grade about 6 meters above ground. Everywhere else the grades were within 3 meters of the sur-
face. The ground consists of loam and clay; about 70 per cent. of the line lay in woodland. The
gulch near the south end was crossed on trestle-work, consisting of two separate structures, each
solidly braced with uprights covered by capsills, resting on which were string-pieces and sleepers
for the floors. The whole was 4] meters wide, and built on a descending slope of 3° 35/; it proved
ai)undantly stable. The measuore was secured at each point of stoppage by a transfer to firm
ground for which purpose a portable transit was set up perpendicular to the line of the base.
About 73 meters off the line, a needle-drill-hole was made in a copper tack, placed vertically under
the end of the agate of the tube. Hollows were crossed with the tubes high on the trestles, crests
with the tubes low, for the purpose of diminishing the slope. A station in and near the middle of
the base was occupied for astronomical latitude and azimuth. It is in approximate latitude 33°
54/.4, in approximate longitude 84° 16/.6 west of Greenwich, and the azimuth of the southwest end
of the base is about 52° 8. The approximate elevation above the sea-level is 320 meters. It is
the seventh line measured with the primary apparatus. The southwest and the northeast ends of the
base are each marked by a granite monument, with an upper and lower drill-hole mark in copper
bolts, Each monument is surrounded by four side-monuments’: two in the line of the base and two
at right angles to it. There are in the line of the base five smaller granite posts, like those sur-
rounding the terminal monuments; they were intended to take the place of the usunal (so-called)
mile-stones in the older base-lines; these are placed in suitable positions on crests of ridges;
they have a copper bolt with drill-hole, and are respectively distant from the southwest terminus
273, 547, 753 (middle base), 978, and 127G tabes, each of nearly 6 meters. The whole number of
tubes of the measure is 1558.

The first and second measures being performed in epposite directions, it was expected that any
effect in the resulting length due to difference of slope would become apparent. These measuares
were made in fall and winter : the first between November 8, 1872, and December 5, 1872; the sec-
ond between December 5, 1872, and Jannary 9, 1873. But the third measure was made in summer,
between Jaly 31, 1873, and August 21, 1873, in order to test to the utmost the quality of the tubes
respecting their compeuaamon for dlﬁereut temperatures and during rapid changes of tewperature.
Comparisons of the tabes with the standard bar were made immediately before the commencement
of the first measure and during this measure ; again, soon after the close of the second measurec.
A more elaborate comparison was had with the standard immersed in glycerine, the better to ascer-
tain its temperature before the third mcasure; also during it and after its elose.

The length of the iron standard bar, which was cut to length in March, 1847, is 5™.9999407
£ 0™.0000009 at 0° C. (for which see Coast Survey Report for 1862, Appendix No.26.) Its co-efficient
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of expansion was ascertained to be 0.00000641 =+ 0.00000002 (vide same report) ; both determinations
having been made by Assistant J. E. Hilgard.

The eo-efficient answers between the limits of 32° and 100° Fah. The baris consequently 6
meters in length at a temperature of 332.54 Fah. 4 0°.025 Fah., expressed in terms of the origim.),l
committee meter of the American Pbilosophical Society at Philadelphia. Comparisons, made in
1867, at Paris, by Dr. Barnard and Mr, Tresca,* showed its length equal to 1.00000336 meter of
the archives at the temperature of freezing water. Since all base-lines of the Coast Survey and
all its computations have this committee meter for their unit of length,t that of the Atlanta base
will also be expressed in terms of the same, in order that all reductions hereafter desired may apply
systematically to all measures.

Before entering upon the detailed account of the operations and results of the base, a few
words respecting the condition of the base-apparatus will find a proper place here, especially since
the mode of treatment in the reduction of the various measures in some degree had to conferm to
existing conditions, as developed by the comparisons themselves, Though the apparatus was
described and figured in Coast Survey Report of 1854, Appendix No. 35, the present scarcity of
this report made it desirable to reproduce the plates illustrating its construction in detail. (See
Plate No. 18.) With the exception of two changes—one due to an accident,the other one of design—
the apparatus has remained materially in the same condition as when constructed in 1845 and 1846
by Mr. W. Wiirdemann (under the direction of Superintendent A. D. Bache). At Key Biscayne,
during tbe measure of a base in 1855, one of the agates of Tube No. 1 was splintered, and a new
one was substituted. This same tube was supplied with a new agate in 1872, owing to a defective
knife-edge in the old agate. Tube 1, up to the accidental breakage of the agate, and Tube 2, up to
this period (after the measure of the Atlanta base), when it became desirable to thoroughly
examine the apparatus and repair such parts as showed signs of wear, both had evidently become
shorter, partly it is supposed from wearing, partly from change of form; and it appeared also of
late that there were reasons for doubting that the compensation had remained as perfect as it 'was
at firsb. Advantage was taken at the same time to introduce some improvements, notably a Borda
differential thermometer, by means of which, together with the immersion of the standard in
glycerine during the field-comparisons, it is confidently expected that a much greater accuracy in
the measurcd length of a base can be attained than has been found practicable heretofore.

For determining the Iepgth of the tubes at the time of the measures of the base, we have the
following data: The value of one turn of the abutting-screw of the Saxton reflecting-comparator
was found by repeated comparisons (in June, 1857) of five turns of the screw with a magnitude of
0.1 of an inch derived from the Troughton yard-scale; it equals 0.01912 4 0.00004 inch,or 0.48565
4:0.00102 millimeter. During the comparisons for length, there were used six standard Casella and
three Green thermometers, which were corrected for errors of graduation from special comparisons
made in February and March, 1873. Another set of six Green thermometers, with metallic scales,
used in connection with the comparisons in glycerire, and for the third measure, were also tested
in July, 1873, and corrected for graduation errors. In the Casella thermometers, the maximum cor-
rection at any one temperature is 00.3; in the Green thermometers, it rises to 0.5 Fah, The
value of one division of the scale of the comparator } was determined by means of the known value
of one turn of the abutting-screw, and found from a large number of sets of comparisons of whole
turns and of fractions of turns for various parts of the screw and for various temperatures.

Four sets of observations in November, 1872, and January, 1873, give 1 div. = 1.384 & 0.003
micron at 40° Fah. (one micron = one millionth of a meter), and 1 div. = 1.378 4 0.003 micron at
66© Fah,

Again, seven sets of observations in July and September, 1873, give 1 div,==1.376 -+ 0.003
micron, which last value was used in connection with the third weasure of the base. The minnte-

* Ses Coast Survey Report of 1867, Appendix No. 7.

t The.substitution of the meter of the archives would produce an increase of 14.6 units in the seventh place of deci-
mals in the logarithm of the length of the Atlanta base.

A deseription of this instrument will be found in the report of the Superintendent of Weights and Measnres
Senate Executive Document No. 27, Thirty-fourth Congress, third session, Washin gton, 1857, p, 156. 1t has since been
slightly improved. :
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ness of this unit may be judged of by the fact that the expansion of the standard bar for 1° Fah.
equals 38.46 4 0.12 miecrons, or 27.956 - 0.084 scale-divisions. 'We have also one turn of the screw
==350.9 scale-divisions at temperatures near 40° Fah. — 352.3 scale-divisions at temperatures near
66° Fah, =— 353.06 £ 0.18 divisions at 82°.5 I'ah. in connection with the last measure.

A very large number of direct comparisons of the tubes and standard were made at tempera-
tures as nearly stationary as was practicable, or only slowly rising or falling, and for an absolute
range between 32° and 100° Tah. In the reduction, care was taken, by using alternate means. of
‘allowing as far as possible for change of length during comparison of tube and standard; and it may
be noted that in the earlier comparisons they were made by passing, in succession, through the com-
parator the standard, Tube 1 and Tube 2, which process was changed in the observations in con-
nection with the third measure to taking five successive readings on each before changing bar or
tube. In the following synopsis of results for length of tubes, the values are given arranged
according to temperature of the standard for the comparisons in air, and of the tubes for those in
glyeerine, beginning with the lowest and ending with the highest. The column headed 27 con-
tains the number of individual comparisons in each set; the column headed “Con.” indicates the
condition of the temperature with respeet to ¢ rising”, ¢ falling”, or “ stationary”; the columns
headed “T; (ITI)” and “T,” contain the resulting leagth of the first and second tubes, expressed in
meters, and derived from the known length of the staudard at its temperature of comparison, and
from the measured difference of length of it and the tubes in each experiment.

Synopsis of results for length of Tube 1 and of- Tube 2,

COMPARISONS IN AIR.

Temp.| = Con.; THTD J, Temp.| n | Con. T,

° Meters. : o Afeters.
328 | 16 | = !5.0000887 { 333 | 16 | + |5 9006250
3.5 8 | = 9944 || 30.1 g | » 6610
4.7 8 | s 9630 || 45.4 8 | s 5894
48.1 6 r 97164 4.2 6 r 6322
520 | o5 | » | 60000332 { 525 | 25 | « 6685
55.9 6 r 0180 | 56.0 6| = 6737
60.0 | 5 | f 0057 | 59.9 | 75 | f 6438
63.8 8| S | 0070 | 63.6 8 | r 6574
65.4 4 s 0123 64.8 41 5 6776

COMPARISONS IN GLYUERINE.

14| 10| s ieooezes | 7.5 | 10 | s |5 9996780
we | 1| f 0301 i TLe | 15 | f 6868
T.6 | 2 | » 0550 || "6 | 15 | f 7147
e | 15| f o509 | we | 5 | f 7067
e | & | » 0589 | 78.6 | 20 | ~ 7020
81| 2| s 0558 || 78.8 | 25 | » 7007
w4 | 40 | r 0617 || 0.1 | 40 [ = 7093
2 | 25 | » o664 || 79.3 | 25 | r 7095
7.2 | 25 r | 0692 || 9.5 | 25 | S 7606
9.6 | 25| f 1es | s0.5 | 25 | v 7093
27 | 25 | « onis || 817 | 95 | = 7241
w5 | o5 | » 0978 f: g1 | 25 | o« 487
889 | 30 | » 1638 | 880 | 30 | = 7985
89,3 r 1267 || e9.7 T 7668
80.7 | o5 | = 1246 ‘ 9.7 | 5 | = 7814
e | o5 | - 1405 || o4.5 | 95 ¢ « 7702
95.6 { 6B | r 1512 | 96.2 | 40 | 7~ 7161
9.1 | 40 | r 12 || 985 | 45 | ~ 7882
9.0 | 45 | = 1714 || 989 | 25 | r 7922
00.6 | 60 | » |6.0001646 || ©9.8 | 60 | ¢ | % 9907024
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Itis evident from the above tables that the tubes expand slightly with inereasing temperatures—
in other words, that they are under-compensated,—a fact which was already suspected in January,
1864, when the differential co-efficient of expansion was roughly made out between 0.0000002 and
0.0000009.

The above results, when projected in a diagram, further indicated that the compensation for
changes of temperature was still close,—that is, about 21 parts of 22 remained compensated between
the range of temperature from 32¢ to 71° Fah. ; bat, between temperatures ranging from 71° to 100°
Fah., the tubes only compensated about 10 parts in 11. This break of continuity about the tem.
perature 712 Fah. may be explained by the fact that when the apparatus was taken to pieces and
examined in Mareh, 1875, it was found that the two knife-edges of each lever had worn or hammered
(during transportation to and from the base) grooves into the vertical abutting-plates deep enough
to be felt when running the nail across them. The results for length of tubes are somewhat
obscured by the effect of rising or falling temperatures during the comparisons, and the probable
error of the length assigned for the whole base-line is materially increased by the fact that there
are more sets with rising than with falling temperatures.

For tube 1, we obtair 9 conditional equations for the co-efticient «, in the two equations—

T, with rising temperatare — 6.0000023 + a, ({ — 45°,5)

T, with falling temperature = 57.9999970 4- a, (¢t — 580.7)
the absolute terms arising from combination to a mean of 5 comparisons between 32° and 71°©
with risivg, and of 4 with falling temperatures.

Similarly, for Tube 2, we find a value for the co-efficient a,, in the equations—

T, with rising temperature — 5m.9996529 4 a,, (£ — 45°.8)
T, with falling temperature = 57.9996426 + @, ({ — 58°.4)
and taking the mean of the constant terms, the following expressions for the length of each tube
were finally established, answering between temperatures 32° and 71°, and consequently to be
employed in the computation of the first and second measures :
Length of Tube 1 (III) == 5.9999997 + 0™.000001873 (t—52°.1)
Length of Tabe 2 = §™.9996478,+ 0m.000002638 (t—52°.1)
with the probable errors £ 0m.0000144 and 4 0=.0000193 respectively.
For use in connection with the computation of the third measure at high temperatures, we
have similarly, from the second part of our table—
T, with rising temperature = 6*.0001110 + }, (t — 870.4)
T, with falling temperature = 6™.0000382 4 b,(t — 753°.8)
with b, from 15 equations, temperature rising, and 5, temperature falling; and b,, from an eqnal
uumber of equations for Tube 2, viz :—
T; with rising temperature = 5.9997513 + b,, (£ — 88°.3)
T, with falling temperature = 5.9997094 + b,, (¢ — 75°.7)
Hence—Length of Tube 1 (I11) = 6™.0000846 4 0™.00000530 ({ — 819.6)
Length of Fube 2 == 5".9997303 4- 0.m00000445 (¢ — 82°.0)
with the probable errors T £ 0=.0000112 and + 0=.0000116 respectively.

The above probable errors were made out irrespective of temperatures rising or fallin g, in order
to include any defeet that may arise from it.

The following table contains, for eack of the three measures of the base separately, and for each
subdivision of it by the middle and line monuments, first, the mean temperature of measure
(thermometers corrected for graduation-error); secondly,the mean length of Tabes 1 (III)and 2 from
the above expressions and for the temperature of measure ; thirdly, the number of such mean tubes
or of singletubes; fourthly, the total resulting length ; fifthly, the correction for inclination of tnbes
(also reduced to the temperature of measure); and, lastly, the resulting horizontal distance measnred
between the marks near the monuments.
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Table of horizontal distances measured between temporary marks near the monuments in each of the
three measures.

Sonthwest monu- | Lino . monument j Line-monument | Middle basemon- | Line - morument Line-monunment
ment to line- No. 1 to line- XNo. 2 to monn- ument to line-{ NXo. 4 to line- | No. 5 to north-
., monument monument ment, middle monument! monument| east monu-
. No. 1l No. 2. base. No. 4. No. 5. ' ment.
! !
First mensure. ; ‘ ¢
Mean temperature, £, of measure ; 590,23 410,18 142,31 51%. 01 570,23 590, 35
Mean length of tubes at ¢ ...... Sm. 9998400 Sm., 9997938 S, 9998060 Sm. 9998233 om. 9993355 Hm. 99923244
Number of mean tubes, &6 .... 272 + Tnbe 1 274 206 224 + Tube2 208 282
o, - |
Length represented. ........._. g L6317n. 95548 § 1643m. o487 1935m. 96004 g 1343m. 96042 | } 17870, 95098 | 16(1m. 95043
T 4 6m. 00001 + 5m. 09965 ;
Correction for inclination ...... } — 1m. 98162 — 1im. 63133 — 1m. 57671 — Im. 07381 — 2m. 24193 — 1m. 71578
Horizontal distance measured.. ;  1635m. 97487 1642rn. 31354 1234m. 38333 1348m. BR626 1785m. 70900 : 1690, 23470
Second measure. 1
Mean temperature, ¢, of measure 420,12 49°. 00 39,71 37°.34 42¢. 03 557, 26
Mean length of tubes at t.._... i Sm. 9998010 Hn. 099£167 5m. 9997955 Sm. 9997901 | S5m. YYYR00T | Sm. 4995310
Number of mean tubes, &c ... 272 | Tubo 2 27 206 294 4 Tubel 208 : 289
Length represented............ { T;: 3;22: } 1643;@. 94978 1235m. 93737 § :M::: :“;;zzs ; 1787m, 94061 1691m. 95234
Correction for inclination...... — 1m. 96501 — 1m. 5205 — Tm. 534013 — lm. 05697 — 2m. 22488 — Tm. 72044
Horizontal distance measured.. 1633m. 98048 1642m. 37683 1234m. 40874 1348m. 89600 1783m. 71573 1€90mn, 22200
Third measure.
Mean temperature, {, of measure 930, 60 937,09 ! 90°. 61 ; 800, 66 89C, 53 877,34
Mean length of tubes at f...... Sen. 9999660 Sm. 9999620 ‘ Sm. 9099505 ; Sm. 9999458 3m. 9099452 | Sm. 9990345
Number of mean tabes, &c.... 212 4+ Tubel Pt 206 224 + Tube?2 208 ; 282
Length roprescnted. . .. - .... | § fgéZ: ﬁgg:; ! 1643m. 00073 1205m. 93080 |§ 1342:: gz:@ } 1reim. ouser 168141 93153
Correction for inclination ...... — 1, 97987 — 1m. 63179 — 1m. 55089 — 1m. 02120 — 2m. 196236 —- 1m. 65693
Horizontal distance meaanred.. 1636m. 01103 1642m. 35794 1234m. 43891 1343m. 96642 1i85m. 78681 1680m. 32460

The minimum temperature during which any one set of tubes was laid was 18°.2 Fah. (the
mean of 6 thermometers), and many tubes were laid with the temperature below the freezing-point
of water. The maximum temperature during which any one set of tabes was laid was 1079.1 Fah.;
and many were laid with the temperature of the air above 100°.

The maximum inclination of a tube laid was 4°© 43/; and there were a great many with inclina-
tions of 4°. An impression of the raggedness of the profile of the base may be couveyed by the fact
that the sum-total of the corrections for inclination amounts to no less a length than 10™.22123 in
the first, and to 10=.03754 in the last measure.

The preceding distances, as measured between the sites of the monuments, require to be
reduced to them as finally marked, according to the following statements in the record :

The first measure started from assumed southwest monument, fixed sites for positions of monu-
ments I, IT, middle, V, and VI, and fell short of position of northeast monument 1=.43695, as measured
with the C. 8. Lenoir brass meter at 56°.4 Fah. Applying the correction for length and for expan-
sion, this measured distance becomes 1=.45728,

The second measure started from end of Tube 1558, or from the exact spot where the first
measure had terminated; end of tube near V fell north or short of mark 0,01235; end of tube
near IV fell north of mark 0™.00145; end of tube near M fell south or beyond mark 0™. 01395; end
of tube near II fell south of mark O‘u 03475; end of tube near I fell south of mark 0".09425 ; and
near southwest monument the second measure fell south, or beyond the starting-point of the first
measure, 0°.10670.

The third measure started from sonthwest monument, as in first ; near I, forward end of tube
fell 0m,04455 north of mark or beyond first measure; near 1I, end of tube fell north of mark
0209000 ; near M, end of tube fell 0™.13705 north of mark; near IV, end of tube fell 0™.21840
north ; aud near V, end of tube fell 0°.30003 north of mark. The dlstauce between end of tube
and the northeast monument was 1m,03635 at §5° Fah., or 1™.05688 when corrected ; also, end
of Tabe 1558 fell 0=,40010 north of end of tube in first (and second) measure.
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T
Applring these guantities, we obtain the following table of measured horizontal distances
between the monuments :

f
Monnments. First measure. | Second meagure. | Third measure‘{ Mean’.
: |
Meters. Metors. Meters. Meters.
S.W.to I 1635, 97488 1635, 9603 1635. 96647 1635. 96979
TtoII 1642, 31355 1642. 31733 1642, 31248 1642. 31445
IIto M 1234, 38334 1234. 38794 1234. 39185 1234, 38771
A to IV 1348. 88627 1348 =P060 1348 B3506 1348, 88398
IV toV 1785. 70901 1785. 70483 178B5. 70515 1785. 70633
VieXN. E. 1691, 69199 1691. 69253 1601. 63152 1691. 68868
! S. W.toN. E. 9332, 95304 9338, 95126 9338, 94253 { 9338, 05004

The discrepancies in these measures when compared with their respective means appear in the
following table, expressed in millimeters :

E Firet Second Third

! Monuments.

H measure. measure. measnre.

| Millimeters. Mﬂlimetcrs.‘iﬂ[itlimeters.‘

8. W.io I — 5,00 + L6 + 3.32

| ItoIL 4+ 0.90 — 2.88 + 197

! I to M 4+ 4.37 — 0.23 — 414
Mto IV — 220 4 232 — 105 |

t IVt v ~ 268 + 150] 4 L1s
YVioXN XK. - 33| -3.8 + 716

t S. W.to K. E. ““"f —0.32 + 841

The table shovs a maximum deviation in results of about one in a million. The frequent
change in sign of the above discrepancies is taken as a favorable indication that the lengths of the
tubes have been correctly assigned ; and the general accord of the three individual measures among
ibemselves must be taken as a severe test of the accuracy of the co-efficient of expansion of the
standard-bar as determined in 1860.

To obtain the requisite data for the reduction of the measured base to its length at the sea-
Ievel, the following hypsometric operations were nndertaken :

The base was leveled by spirit-level in April, 1872, and again in July, 1873. At southwest, mid-
dle, and northeast stations, double zenith-distances were measured to the primary-triangalation sta-
tion, Stone Mountain., At Stone Mountain, double zenith-distances were measured to each of the three
points of the base. A line of spirit-levelings was carried from Stone Mountain to the city of Augasta,
Ga.. in December, 1873, and January, 1874. Between Augusta and Port Royal Sound, the levelings
of the railroad-engineers were made use of ; lastly, the Port Royal and Beaufors, 8. C., levelings
were connected directly with tidal observatiouns, giving the following results :

Absolute height,

Mean of half-tidal level of the ocean from a number of observed high and low waters comfn meters:
bined, with probable error of & 0™O013 ... .. ... .. .. ... . liiiieiiiicine el 0. 000

Bench-mark on wharf at Beaufort ......cccccveviiennn vun. eeteaaranna berer e anee 2. 087
Bench-mAark ON M-I . o . . .. v oo & et ot et e e e i o e iiae e e e eee. 5072
Bench-mark on Page's Point ... ... .. . ittt it iaaea mdaeemaan 5. 924
Rench-mark three-fourths of a mile south of Yemassee .. .......cuvciianann. emeennaae 2,861
Beneh-mark ab YeINaASSE6 v v ittt iieraaarenae e caeececsaannsasanens teeraeeaan see-a. 6,988
Bench-mark on willow-0ak . «..iiv v riiereranan. eeereaaaan Ceemtscemee e, 41, 250
Bench-mark No.22 .. ..aeveiiainnn . e st eeeet mtacatteamaecsenet srseceacenanaeunn 39. 262
Bench-mark No. 20, ab AUGUSEA. . ... oottt i e 40. 342
Beneh-mark NoO. 10 .1 can it i it eaaes taetnaae aee it mea i anaaaae-un. 186,275
Beneh-mark No. €. .o oot it i it ranancanann et o demeitcedeseceraaranan 259, 267
Bench-mark No. 1, at Stone Mouutain Vluage ................. reataeasamann eeesseas 316.207

And Stone Nfountaln Aground.... ... ....... ettt e B 513,948
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The non-simultancous double zenith-distances between Stone Mountain and the base give the
following resuits when reduced to middle base 4 :

Elevation of middle base,
in meters,

From observations at southwest base and Stone Mountain...... ... .. ... o .. ... ... 318,128
From observations at middle base and Stone Mountain. .. ... ... ... ... ... ouu..-. 318. 296
From observations at northeast base and Stone Mountain........ ... ... .. ......... 318, 728

Mean adopted . .. ... . ettt e 318, 384

From the same observations it also follows that the co-efficient of refraction is about 0.0535
on these lines and along the base. To obtain the mean elevation of the tubes during the measures
we combine the above value for height of middle base with the levels of the base, and add 1".524
for average height of tubes above ground. The reduction to the half-tide level of the ocean is fouud

It h?
b) l)(—“;—-f— ,)2 e e e .)

where—

b = length of base;

I = elevation above ocean ; and

p = radius of curvature* for the latitude and azimuth of the base (log p = 6. 804334).

The following table gives the average elevation of tubes for each part of the base, the corre-
sponding reduction to the sea-level, and the resulting distances.

Monnments, | A\‘et':fgc ‘ Reduction to Resulling lengths.
: clevation. | sealevel. ”
i m. ! m. m.
S W.tol : 315, 160 | — 0, ORORY 1630, 88890 ]!
Ito 11 | 315, 648 ¢ — 0. ORI33 1642 23312 - 45127, 4477

11 to M ‘ 320180 1 - 0.06201 | 1934.38570 J

Mto IV | 325,614 - 0.06891 . 1348 81507 !

1V ta V i e, 553 i - 0. 09121 1785, 61512 4826™, 0322 |

¥V oto N, K. 326, 621 ! -~ 0. DRGGY 14691, 601H9 J ‘
: ' [——

We also have the separate values for length of base from first, second, and third measures,
9338™.4880, 9338™.4802, and 9338™.4715, respectively.

It was found by direct mierometric measures at southwest and northeast stations that the
station middle base was 0m.0423 off and to the north and west of the direct line between the ter-
minal monuments; the measured angle at middle base being 179° 59/ 56//.295 betweeu northeast
and southwest, counted in the direction of azimuths. The effect on the length of the l'ase from
this want of alignment is insensible.

We have a check on the length of the base by means of the angles measured at the three base-
stations and at Stone Mountain; thus starting from the measured part, southwest base to middle
base, we can compute by means of angles the length of the second part as well as that of the whole
base.

Below are given the resnlting angles at each ‘station, directly derived from the least-square
adjustment of the directions measured.t The corrections are due to the necessity that three
geometrical conditions must be satisfied, viz: two angle-equations and the forward and backward
azimuth of the base at middle base (in line) to differ 180°. The remaining excess of the angles
over two right angles, in each group of three, is equal to the spherical excess.

e} / 1 "
Stone Mountain ........... 14 30 01.368 Corr. —0.013
Southwest base...... .. ... 65 44 22.204 +0.040 % Spherical excess, 0/.186.
Middlebase.............-. 90 45 36.656 —0.068

* Appendix No. 11, Coast Survey Report of 1871, p. 169.
t Those measured at middle base having firat been reduced to line from data given above.

H. Ex. 133. 17
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fa) { 17 i
Northeast base. .. ......... 52 49 01.328 +0.107
Stone Mountain ........... 16 56 35.263 -+0.086 g Spherical excess, 0.199.
Middlebase. ... .. ... .. 80 14 23.381 +0.031
Northeast base............ §2 49 01.328 +4-0.106 2
Stone Mountain . ......... . 3126 36.633 -+0.073 > Spherical excess, 077.384.
Southwest base ... ..... 63 44 32.204 +0.040S

Starting with the smaller part, viz, 4512443, we find by the above angles the whole base
9338m.502, with a difference from the measured line of only 0m.022. The measured length is of
course superior to that trigonometrically dedunced, and it is consequently a check on the latter
operation. ‘

The probable error of the computed length of the base may be made out in two ways: firstly,
Ly bailding it vp from all known individual sources of error; secondly, by means of the tabular
differences exhibited above for each part of the base, and resulting {rom the three separate measures.
‘With respect to the individual sources of error, the accumulative effect of which is to be found,
we have: :

First, effeet on the length of the base of the probable error assigned to the standard bar
= 00000009 x 1558 = 4-0",00140,

Secondly, effeet on the base of uncertainty in the co-efficient of expansion of standard. The
standard is 6™ at 33°.54 Fah. The mean temperatures daring the three measures were 51°.41,
44970, and 90°.67 ; henee the probable errors,—

£ .00000002 x 6 x 17.87 = 1 0".00000214

4 .00000002 x 6 x 11.16 = 4:0™.00000134

4:.00000002 x 6 x 57.13 = 4-0™.00000636
giving respectively, when multiplied by 1538, the probable errors in the base 4 0m.00334, £ 0™.00209,
and - 0".01069. .

Thirdly, the effect of the probable error of the comparisons of the tubes with the standard,
involving also the uncertainty of the differential expansions of the tubes. Tor the first and second
measures we have the mean léngth of the tubes,— -

5m,99982375 4 0m.00000228035 (¢ — 52°.1) L ('i;".()()()t)lﬁS
and for the third measure,—
599990745 4- 00000048750 (¢ — S1°.8) 4 G™.0000114
hence effect on first and second measares of base,—
4 0m.0000168 x 1558 = -I. 0M.02617
and on third measure,—
4 0™ 0000114 x 1558 = [ 0m.01776

Fourthly, the effect of transfers of end of tube to ground, or of the reverse operation from
ground-mark to agate of tube. The number of trausfers may be taken as four a day: one for pick-
ing up mark in the morning; two for securing work during luneh; and ene of laying down mark
at night. 'There were occupied in the three measures 17, 13, and 14 days, respectively; and, with
the trausfer error = £ 0™».082, as found from measures at DBodies Island in 1848, the probable
errors in length of base are,—

4 0.082 /68 = | 0 676
+ 0.082 /52 = + 0™.592
& 0.082 /56 == 4 0"™.G13

Fifthly, the effect of contact-errors, which include effect of instability of apparatus during
measure as due to wind, to yielding of ground, or elasticity of the same, and to other minor causes.
The value of a contact-error was determined at Bodies Island - 0m=.010; hence effect on base,~

4- 0.010 vV I55T = -L 0w 395
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Combining the above five principal errors by extracting the square root of the sum of their
squares, we find—

Probable error of the first measure ..... ..., ... e e eae e S M L U4
Probable error of ‘the second measare . ... ... ... .. ... ... . = 26mm 30
Probable error of the third measure........ ...... .. ... .. ... 200w 79

Expressed in terms of the length of the base, these errors are gz3% 1w g35'g=o and 354, Nearly,
of the whole length. These fractions compare direetly with the probable errors similarly expressed
af the other base-lines, measured with the same apparatus, viz:

Dauphin Island, 1847 .. ... ... . .. ... L.l ...,
Bodies Island, 1848 .. .. ... . ... ........... e .
Edisto Island, 1850 . ... .... .. .. ... ... . ..., R
Key Biscayne, 1855

Cape Sable, 1855 ... .. ... .. .. .l e
Epping Plains, 1857....... e e re e e
Peach Tree Ridge, 1872 and 1873.. ..... . RO ..

from three measures.

The somewhat inferior aceuracy reached in the first and second measures, when compared with
the aeccuraey of the older base-lines, may be mainly at{ributed to deterioration in the apparatus
from wear. The comparatively greater accuracy reached in the third measare is due to the com.
parisons having been made in glycerine instead of those taken in air. The final accuracy, the
greatest reached in any of our base-lines, is of course due to the fact that three measnres were
made, whicl is believed to be unequaled in the history of geodesic operations.

It we attempt to deduce a probable error of the base from the differences of each measured
part compared with its mean, which would include all errors execept those arising from the uncer-
tainty of the standard, we should find, after allowing for the latter, the probable errors +2m.69,
2 05 and 4910, respectively, for the three measures. These errors are much smwaller than
those deduced above; but there can be no gquestion as to which set of valaes should be retained.
In the tirst place, it is 2 precarious proceeding to deduce probable errors from three separate (and
not independent) measures; secondly, the possibility of an acenmulation of errors of knewn indi-
vidual magnitude can not be ignored. That the probable errors last made out should be smaller
than those first made out is rather fi reuitous, yet satisfactory in itself.  Tu conformity with onr
deductions for probable error of the older base-lines, we have :(—,

Leungth of base, first measure .. ... ivns, 03384830 L 07,0264
Length of base, second measure. ............. ... ... 933374302 - (00,0263
Length of base, third measure . ........ e ceee D338MATLS L (00208

Considering that these are so-called “entangled measures”—that is, they and their probable
crrors are not independent—we have weighted mean of the first and second measures, 93384841

+ 0™.0263, and the combination, by weights, of this with the last measure, 9335™.4763 4 0™.01606,
which latter value is proposed for adoption as the final length assignable to the Atlanta base.

We have also the separate parts, using weights as above,—

Southwest base to middle base. ............. e mmeeaanr e . 43127 4460

Middle base to northeast base ...... e e veoo 4826m.0303
The logarithms of these lengths, together with their probable errors, are as follows :(—

Jog whole base............... e ce .ee 39702760 214 4 0.0000007 729

log firstpart. .. ... ..o ans ceeeeaa. 36544120 16

log second part ......... e e . 3.6835900 47

which logarithms shouald be used in the computations for adjustment of the triangulation.
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Description of the compensation base-apparatus of the United States Coast Survey.—By Lieut. E. B.
Hunt, U. 8. A., Assistani in the United States Coast Survey.—( With Sketch No. 18.)

[Reprint from Appendix No. 35, Cloast Snrvey Report for 1854, pp. *103 to *108.]3
* * * #* * ) * *

The main essentials for a base-measuring apparatus are embraced in the following general
conditions: .

I. The extreme points of the apparatus used as measaring-limits nast, under all eircnmstances
of operation, remain at an invariable distance from each other, or the correctiouns for variations in
this distauce wust be eapable of easy and accurate determination.

1. The distance between the measuring-limits must be compared with the standard unit of
length to the last degree of attainable accuracy, and its precise length so determined.

IIl. In the apparatus, the necessary parts and constractions for its easy and ‘sale transporta-
tion, firm support, aceurate coutacts or coincidences, for slope-measurements, and also all requisite
anxiliaries to the several adjustment-manipulations, must be so provided and combined as to give
the whole a union of portability, convenience, and delicaey.

The Coast Sarvey apparatus, as it now stands, was devised with special regard to all the
conditions for extreme acenracy and convenience in the field. Some slight modifications, indicated
by experienee in its nse during the measurement of three base-lines, have since been embodied;
but, in the main, the apparatus remains unaltered from the plaus devised by Professor Bache in
1845, and executed, under his direction, in 1845 and 1846, by Mr. William Wiirdemann, then
mechanician of the Coast Sarvey, to whomn many of the details of arrangement are due. It may
here be stated that the experience of three base-line measurements with this apparatus has fully
shown it to be a highly satisfactory solution of the problem proposed, and it has been found to
execel alike in accuracy, economy, and facility of use.

A base-line being duly reconnoitered, opened, and graded, and monuments being fixed for the
permanent preservation of its extremities, or the base station-poiuts, the measurement proper
proceeds. The apparatos sent to the field for this purpose, when a primary base is to be finally
measured, counsists of the following parts: 1. Two measuring-tnbes, exactly alike, each being
packed for transportation in a wooden box. 2. Six trestles for supporting and adjusting the tubes,
three being fore-trestles and three rear-trestles, each of whiel is packed for transportation in a
three-sided wooden box. 3. Eight or more iron foot-plates, on which to support the trestles; and
a wooden frame is afterward made, to serve as a guide in laying down the foot-plates. 4. Manipu-
lating-handles for the adjustments; a theodolite for making the alignment, and for occasionally
referring the tube-end to stakes driven for the purpose; also some minor anxiliaries. 3. A standard
six-meter bar of iron, in its wooden case, arranged for comparisons, and a Saxton’s pyrometer,
arranged for indieating minute variations in length.

The measuring-tabes are carefully compared with the standard bar Dbefore beginning the
measurement, and again after its completion, to make sure of the exact condition of the somewhat
complex mechanism in the measuring-tubes. For these field-comparisons, the pyrometer is sim.
plified, by causing the bar or tube undergoing comparison to abut against the spherical head of an
arm, springing horizontally from the vertical axle, to which is attached the mirror for reflecting the
remote arc-gradnations into the telescope fixed on this are. Variations or inequalities of the bars
examined act on the arm, and thus turn the mirror, causing it to reflect the corresponding are-
reading into the telescope. A spring is so arranged as to make the arm-head press with a constant
pressure against the bar-end.

When the comparison with the standard is completed, the foot-plates are successively placed
by the aid of the wooden spacing-frame, which gives an approximate distance and alignment.
Tour trestles are so placed and leveled on these plates that the three foot-screws of each rest in
three radial grooves of the plates. The two tubes are then mounted on their trestles, and, the rear
extremity having been adjusted vertically over the station-point, the fore-tube is then adjusted to
make a contact with the rear-tube extremity by means of a level of contact. Both tubes have to
be first aligned by the aid of a theodolite advanced some distance on the line or following the
measurewent, in the field of which two standing sights, one on each tube, are made to cover. The
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placing of plates proceeds as fast as is necessary for keeping work always provided for the tubes,
and, the extra trestles being duly placed and approximately adjusted, the rear-tube is carried
forward in place and the adjustments executed. Thus the components of the apparatus ave carrvied
from rear to front in a determined order; aud the measuring operations consist in the preparution
for, and execution of, these progressive transfers, in effecting the more delicate adjustments, and
in making a full record of all the essential circumstances. Points marked on copper nails in the
heads of well-driven stakes usually indicate temporarily the end of each day’s work, and great care
is taken permanently to secure the precise extremity, or base-station point, from all disturbance.

From this synopsis of the general character and mode of using the Coast Survey base-appa-
ratus, 4 ready and intelligent transition to the details of its composition and constraction can now
be uuul While many minuate arrangements and parts of this apparatus must here bhe unnoticed,
1 will endeavor to present a satisfactory summary. * * * * * * *

The tnbe is a spar-shaped double casing, I'ig. 1, designed especially to embrace and protect
the trusses which support and stiffen the system of bars on which the actual measurement depends.
Its length is nearly six meters, or about twenty feet. The length of any simple bar of iron, or other
metal, is so much alfected by variations of its temperature as to make it neeessary, where such
bars are nsed for base-measurements, constantly to observe and correct for the temperature; the
formula for corrcetion being derived from previous experiments. But changes of temperature
cannot, in this case, be exaectly determined so as to know, at a given moment, the precise eoundition
of the bar undergoing change ; hence the temperature-correction is always uncertain in its value,
besides causing much extra labor in observing and reducing.  This makes apparent the importance
of an arrangement, the limiting points of which will always be found at a constant distance apart,
under all field-circumstances of temperature. No single material can give this exemptien from
expansions and contractions. 1t is fonnd, however, in a combination of two metals having differ-
ent rates of expansion, and hence admitting a resort to the principle of compensation, illustrated
in the gridiron or compensating clock-pendulum.

This principle was independently applied to the construction of base-apparatus, composed of
two bars, one of brass and one of iron, connected by a lever of compensation at their ends, first by
Colonel Colby, in the Ordnance Survey of Ireland in 1827 (see Captain Yolland’s Lough Foyle
Base, p. 10); and again by Mr. Borden, of Fall River, in the Massachusetts Survey, during the
winter of 1830. (Sece I’alfrey’s Tables, Sarvey of Mass., p. 1; Am. Phil. Trans., vol. ix, p. 34;
and N. Am. Rev., Oct., 18453, pp. 458—461.) Mr. Borden made no provision for causing the two bars
in his apparatus to change their temperatures at the same rate, though his tin tubular arrange-
ment admirably checks the frequency and rapidity of such changes as in practice they must
undergo. Colonel Colby attempted, by the aid of varnishes and lampblack coatings, as fixed by
numerous_experiments in 1827, to make both bars maintain the same temperature during the
changes of surrounding heat. Ile made both bars of the same cross-section, and thought, by regu-
lating the surface-radiation and absorption, to effect the required equalization of rate for Lheating
and eooling. His method, though giving a good approximation, is radically faulty in not taking
the specific heats and conducting powers of the bars into the account. The method tirst introduced
and originated by Professor Bache is capable of insuring a very perfect equalization of temper-
ature in the two bars. DBy numerous experiments in 1845 and 1846, he so arranged the cross-sec-
tions of the bars as that, while the two have equal absorbing surface, their masses are inversely as
their specific heats, allowance being made for their different conducting powers. Thus, while each
receives the same accession of heat in a given time, the temperature of the two will continue equal,
because, except for the conducting rates, their masses are inversely as their specific heats. The
same varnish on both surfaces gives them equal absorbent powers. The last minute adjustment of
compensation was effected by making one surface slightly more absorbent than the other, as
required by circumstances. Thas, as both bars vary essentially together, the point of compensa-
tion is never shifted by their diverse actions under thermal variations.

A bar of brass and a bar of iron, each less than six meters long, are supported par: allel to each
obher, and, at one end, are so ﬁrmly connected together by means of an end-block, in which each
bar is mortlsed and strongly screwed, as there to preserve an unalterable relation. The brass bar,
which has the largest cross-section, is sustained on rollers mounted in suspending stirrups; and
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the iron bar rests on small rollers, which are fastened to the iron bar, and run on the brass one.
Supporting-screws through the sides of the stirrups are adjusted to sustain the bars in place, and
also serve to rectify them. Thus, while the two bars are relatively fizxed at one end, they are else-
where free to move, and hence the entire expansions and contractions are manifested at the free
end. The mediamn of connection between the free ends of the two bars is the lever of compensation,
which is joined to the lower or brass bar by a hinge-pin, around which it turns daring changes of
teniperature.. A steel plane on the end of the iron bar abuts against an agate knife-edge on the
inuer side of the lever of compensation. This lever terminates in a knife-edge, tarned outward at
such a distance from the center pin and the other knife-edge bearing, that the end edge will remain
unmoved by equal changes of temperature in the two bars. The end edge presses against a steel
face in a loop made in the sliding-rod. 'This rod slides in a trame fastened té the top of the iron
bar, and passes through a spiral spring, which acts with a constant force to press. the loop against
the knife-edge. The outer end of the sliding-rod bears the limiting agate plane. Thus the end
agate is not affected in pesition by the expansions of the brass aud iron, acting as they do at pro-
portional distances along the lever of compensation, measured from its sliding-end bearing. The
rates of expansion for iron and brass may safely be taken as uniform Letween the extreme expan-
sions and contractions to which they are subject in practice, and the compeunsating adjustment once
made is permanent. '

The stirrups sustaining the rollers on which the brass bar runs are made fast to the main
horizountal sheet of the iron supporting and stitffening work. This consists of a horizontal and a
vertieal plate of boiler-iron, joined along the middle line of the horizontal sheet by two angle-irous,
all being permanently riveted. Cireular openings are ent out from both plates to lighten them as
much as practieable. A continuous iron tie-plate, turned ap in a trough-form, connects the bot-
toms of all the stirrups. At the ends, stiffening braces connect the two plates.

We now pass from the compensating to the sector end of the tabe, at which oxtremity are
arranged the parts giving the readings, and for adjusting the contacts between successive tubes in
measuring, thus making it the station of the principal observer., The sector end terminates in a
sliding-vod, which slides through two upright bars, and at its onter end bears a blunt agate knife-
edge, horizontally arranged, which in measuring is brought to abut with a uniform pressure
against the limiting agate plane of the compensating end of the previons tube. At its inner end,
this sliding-rod rests against a cylindrical surface on the uapright lever of eontact, so mounted as at
its bottom to turn around a hinge-pin. At top, this lever rests against a tonfrue, or drop-lever,
descending from the middle of the level of contact, which is mounted on trannions.* The sluhug~
rod, when foreed against the side of the lever of contact, presses its top against the tongue of the
level, and thus turns the level by overcoming a preponderance of weight given to its farther end,
to insure the contact being always at a constant pressure befween the agates, the same force being
always required to bring the bubble to the center.

The sector is a solid metal plate, mounted with its center of motion in ‘the line of the sliding-
rod, and having its arc graduated from a central zero to the limits of ascendiug and descending
slopes on whieh'the apparatus is to Le used. A fised vernier in contact with the arc gives the
slope-readings. A long level and bubble-scale are so attached and adjusted to the face of the sec-
tor-plate that the zeros of the level and of the limb correspond to the herizontal position of the
whole tube. If, then, on slopes, the bubble be brounght to the middle by raising or lowering the
arc end of the sector (4 movement made by a tangent-screw, whose milled bead projects above the
tin ease of the tabe), the vernier will give the slope at which the tube is inelined, and the sloping
measure is readily reduced to the horizontal by meaus of a table prepared for the parpose. The
level of contact and the fever of contact, with their appendages, are all mounted on the sector and
partake of its motions. A knife-edge end of the sliding-rod presses on the cylindrical face of the
contaect-lever, this cylinder being concentric with the sector, and the sector can therefore be turned
without deranging the contact. In fact, the contaets are made with the sector-level horizontal,
thus insaring the accaracy of the eontact-pressure. The contact-lever is supported at bottom by

* The device of the level of conlact is supposed to be duo to the elder Repsold, who applied it first to the comparing-
apparatus used by Bessel, in constructing the Prussian standards of length. A duplicate of that comparator was pro-
cured for the Coast Survey, by F. R. Hassler, Superintendent, in 1342.—[ Note add ed in 1875.]
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two braces dropping down from the sector-plate, and a spring, acting on a pin in the lever, steadies
it against an adjusting screw-end. A bracket from the sector-plate receives the trununions of the
contact-level. A small serew projects from the end of the tube to clamp or set the lever and level
of contact against a pin in the sector for security in transportation,

‘What is called the fine motion, required for adjusting the contacts between the suceessive tubes,
is produced by means of a compensating rod or tube, one end of which is attached to the truss-
frame by a bracket over the rear trestle, and the other reccives a screw terminating in a prejecting
milled head. This screw turns freely in a collar, Learing, by a projecting arm, against the cross-
bar which joins the main brass and iron bars, and its put is in the end of the comwpensation-rod.
By turning the screw in one direction, the bars are pashed forward, and the opposite turning per-
mits a spiral spring, arranged for the purpose, to push back the system of bars, which slides through
its supports. Thus the contact is made by turning the serew until the contact-level is horizontal,
The compensating-rod is composed of several coneentriec tubes, alternately of brass aud iron,
arranged one within the other, and fastened at opposite ends alternately. Thus, when u contact
has been made by the fine-motion screw, changes of temperature will not produce derangement, as
would be the ease if this rod were not compensating. The arrangement permits the observer con-
veniently to work the fine-motion screw, and to observe its action on the contact-level.

The apparatus thus described is inclosed in a double tin tubular case ; diaphragms being adaptled
for supporting and strengthening the whole. Tbe air-chamber between the two cases, 13 inches
apart, is a great check on heat-variations. Three side-openings, with tin and glass doors in each
tube, permit observations of the parts and of inserted thermometers. The ends are closed, only the
sliding-rod ends projecting at cach extremity, exposing the agates. Brass guard-tubesprotect these,
and for transportation tin conical caps are screwed on the tube ends. The fine-motion screw, the
sector-tangent screw, and the contact-lever-clamp screw project beyond the case. The tube is
painfed white, which, with the air-chamber and thorough compensation, cffectually obviates all need
of a screen from the sunshine, which hias usually been deemed requisite. -

The tube rests on a fore trestle and rear trestle, which are alike, exc¢ept in the beads, Each
trestle has three legs, composed of one iron cylinder moving in another by means of a rack, pinion,
and erank, so as to raise or sink the head-plate. The leveling and finer adjustinent are by means
of a foot-secrew in each leg, by working which a cirecular level on the connecting-frame is adjusted.
A large axis-screw, resting on the connecting-frame, and rising inte a tubular nut, is turned by
beveled pinions worked by a erank, ard thus raises or lowers this tubular nut and the eap:piece
which it supports at top. The axis-screw, the leg-racks, and the foot-screws give three vertical
movements in the trestle, by which its capacity for slope-measurements is muach amplified.

In the cap of the rear trestle, a lateral and a longitudinal metiou are provided for, by meaus
of two tablets arranged to slide, the upper one longitudinally on the lower oue, and the lower
laterally on the head-plate of the axis-screw tube. Long adjusting screw-handles extend io the
observer’s stand from these two plates and from the axis-screw, enabling him to raise or lower, to
slide forward or back, to the right or the left, the rear end of the tube. The fore trestle is similar,
except that its head is only arranged for a Jateral movement, and u second observer makes its
adjustments by a simple crank.

Four men can earry a tube, by levers passed through staples in blocks strapped under the
tubes. The principal obscrver and an assistant make the contacts aund rectifications, the first
assistant directs the forward tube, and another preserves the alignment with a theodolite. A care-

" ful recorder notes down the observations, and an intelligent aid places the trestles and foot-plates.
The labor of grading, especially in level sand.-lines, is quite trifling.

The first base-line measured with the apparatus now described was the Daunphine Island base,
near Mobile, and about six and two-thirds miles long, which was measured by Professor Bacle in
1847. (Coast Survey Report, 1847, p.39.) The party was on the ground six weeks, between April
30 and June 12, though only 17 working-days were consumed in the final measurement. The
greatest day’s work was 183 tabes, or near seven-tenths of a mile. From some remeasurements
the greatest supposable error for the entire base was compated to be less than six-tenths of an inch.

The second base-measurement with this apparatus was also by Professor Bache in 1848 (Coast
Survey Reports, 1848, p. 43, and 1849, p. 38), being the Bodies Island base, North Carolina,
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about six and three-quarter miles long. Ten working-days were employed in the actual measure-
ment, between the 4th and 23d of November. The greatest day’s work was 1,692 meters, or 1.06
miles, in eight and a half hours. BSeveral partial remeasurements give the total probable error
for the entire base at less than one-tenth of an inch, and the greatest supposable error at less than
three-tenths of an inch.

The only other base hitherto measured with these means is the Edisto Island base, South Caro-
lina, which operation was conducted by Professor Bache, between the 3d and 18th of January, 1850
{Coast Survey Report, 1850, p. 34); thirteen days being occupied in the actual measurement. Its
length is about six and two-thirds miles, and it was much more uneven than the previous base. The
greatest day’s work was 1,122 meters, or about three-fourths of a mile. A partial remeasurement
gave one-tenth of an inch as the probable accidental error of measurement for the whole base.

It will be abuandantly evident, on examining the results of other modes of measurement, that
the Coast Survey apparatus is a superior combination of the requisite elements for such operations,
giving a gain in aceuracy, rapidity, and economy of use over its predecessors. The multiplication
of bases is no longer a source of suclh formidable expenditures of time and money ; hence geodetic
operations are much facilitated and benefited by this fundamental improvement in the instrunments
employed. The more perfect compensation from regulating the masses of the bars, the application
of the principle of contact-indication by the level, the stiftness of the support for the bar-system,
the sector for slope-measurements, and the trestles, combining such a variety of movement with
very great tirmness—these features all attest the thorough study of the problem, which was made
by Protessor Bache, preparatory to calling forth the peculiar skill of Mr. Wiirdemann. Bessel's
contact-level, before employed in the comparison of standards, has the same readily available
accuracy in this apparatus, and should supersede the comparing-microscope entirely for final meas.
urements. Tor field-ecomparisons with standards, the peeunliarly elegant principle of Saxton’s
pyrouieter is even better than the contact-level.

Whatever improvements may still need to be made in base-measuring apparatus, this important
point is now reached : that the bases are measured at ouce with an accuracy far exceeding that of
the angalar measares given by any practicable number of repetitions on portable angle-instruments,
and of the same order with the comparisons between the actual standards and their copies nsed in
the measurements.

SUPPLEMENT,.

Up to 1874, the indications of the thermometers within the tubes have been taken as the weans
for applying any residual correction for want of perfect compensation which might be shown to be
reguisite. While this correction is only of very small amount, and affects the Iength of a base only
50 far as the mean temperature during the measurement of a baseline is different from that at
which the apparatus has been compared with the standard bar, it is, nevertheless, subject to the
uncertainty arising from the fact that those thermometers do not show the actnal temperature of
the compensating bars, exeept when the temperature has been stationary for some time. In order
to obviate this source of error, an arrangement has been designed and‘adapted to the apparatns
by Assistant J. E. Hilgard, by which the difference in the length of the two bars may be read on
a scale attached to the iron bar by means of a vernier fixed to the brass bar, formipg a ¢ Borda
thermometer”, as shown in Fig. 3, The scale is divided to half-millimeters, of which the vernier
indicates the fiftieth part, so that, by means of a long-foens microscope, the difference may be read
to the bundredth part of a millimeter without opening the case. Since the compensation can
readily be made correct to within its thirtieth part, it is evident that the true length of the com-
pound bars may be inferred at any time from the indications of the scale-reading, with an uncer-
tainty no greater than the thousandth part of a millimeter, or a micron; as that value is now called.
In making this correction, no reference to the thermometers is necessary, as the length is direetly
derived from the scale-readings. In the comparisons of the compensating weasuring bars with the
six-meter standard, the latter is immersed in glycerine, and its temperature and inferred length
are very closely indicated by the thermometers distributed along its entire length, nearly in con-
tact with it, and of course equally immersed in the lignid. :
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APPENDIX No. 13.
NOTE ON INTERVISIBILITY OF STATIONS.

1. Let %, be the height in feet ;
d, the distance of visibility to the horizon in miles, or 5,280 feet; and
r, the average radius of curvature of the earth, say 20,890,000 feet :
taking the distance as the chord, the height as the versed-sine (the angles Leing small,) we have—
hid=d:2r
which gives—
h=0.5300 @
This is to be increased by its 4} part to allow for ordinary refraction, and we get—
he=J;d*and d=41vVh
2. If we desire to know the leight at which a line of sight will pass above the horizon, we
will first seek the distance to the tangent-point, as follows: call 2 the hieight above the tangent

parallel to the line of sight; d, the distance from the lower station to the tangent-point; I), the
whote distance between the stations; &, H, their heights: then—

Hoz=fD—df g P H=N

H—t=F (D*=2Dd) 2D
Thus if A= 900 feet
H = 3600 feet
D= 80 miles
b= h - —1'95' dz

then— .
. d=10 miles, ¢ =844 feet o
3. If we now wish to know at what height the line of sight passes over a given point m.xts
course, we have ouly to compute the height of visibility for the distanee from the tangeut»lwo]llr,
aud add the height 2, by which the line passes above the latter. For a point P, distant ten miles
from H, we shall have the distance from the tangent-point = 60 miles, the height of visibility =
2025 feet, to which is added 844 feet for the elevation at which the line of sight from I to & passes
at P, or 2869 feet. .
4. The co-efficient of refraction which enters into the rule k = ;% d* above given i 1:a.ther low,
~ corresponding to m = 0.0613, and is therefore on the safe side for presumed intervismlhty.. .T-h‘e
expression k — 4 @2, corresponding to m = 0.0781, will more correctly represent the actual visibili-
ties in regions bordering on the ocean.
For d = 50 miles, we have-—
h == 8 d? =1406 feet
h= g @129 feet J. E. HILGATRD.

H. Ex. 133——18
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APPENDIX No. 14.
A LIST OF STARS FOR OBSERVATIONS OF LATITUDE.

It has been the custom heretofore in the Coast Survey to select from the British Association’s
Catalogue the pairs of stars suitable for the determination of latitude, by the method of observing
equal meridian zenith-distances with the zenith-telescope. The numbers of the stars so selected
for observation at any station were sent to the Office, where the mean declinations for the year of
observation were obtaiued by reference to all recent catalogues of precision, comprising the several
Greenwich Catalogues, the Washington Observations, the Radcliffe and Armagh, and, where these
failed, the Rumker Oatalogue, For stars not found in at least two of these catalogues, and those
which exhibited large discrepancies in position, express observations were made, by request, at the
observatories at Washington and Cambridge. ’

This practice of dedacing the declinations of stars from observations made with different cir-
cles and under varied circumstances has led to a great degree of precision in the assumed declina-
tions. The stars used {in the method of equal zenith-distances comprise those down to the sixth
magnitude, most of which have not been the object of precise determination as standard stars.
Still we find that the probable error of the declination of a star derived in the manner above
mentioned does not exceed +0.3. And the probable error of one observation with the instruments
used being between 0.3 and 0.5, the observation of sixteen pairs of stars on four nights never
fails to reduce the probable error of the latitude below 07.1. .

The British Association’s Catalogue is now very difficult to obtain, and its constants have be-
come obsolete by lapse of time. The continued demand on the Office for copies which could not be
procured led to the preparation of the eatalogue given below, which is intended to replace it as &
list of stars available for the observation of latitude by the zenith-telescope in the limits of the
United States. That list, giving the right ascensions only to the nearest tenth of a minute in time,
and the declinations to the nearest minute of are, for the epoch 1880, is intended to serve merely
for the sclection of stars for the observation of latitude. They comprise all the stars that are found
in the  Bonner Verzeichniss,” or Nordliche Durchmusterung of Argelander, included between 83° 407
north and 1© 48 south declination, and to his 5.9 degree of magnitude inclusive. The list was
selected under the direction of Assistant C. S. Peirce, and their places computed for the epoch of
1880 with sufficient accuracy for the purposes above stated.

The magnitudes have been reduced to a scale of “equable distribution,” according to the
method explained in Mr. Peirce’s Photometric Researches in the Aunnals of the Harvard College
Observatory. It is the intention of the Coast Survey Office to reprint at an early day this list of
stars, with their accurate positions in declination and right ascension as far as ascertainable. The
Catalogue of Heis having been thoroughly compared in the preparation of this list, numerouns errata
have been discovered in the same, which are here given as a supplement.

The numbers of those stars which are contained in the British Association’s Catalogue are given
in the second column of the list: the third column gives the usual designation by constellations.
Other references are given in the last ecolumn; the following abbreviations being used:

ABBREVIATIONS.

A. Oe. Argelander Oeltsen, Wien, 1851-52,
B. Argelander, Bonn, 1861-62,
D. M. Durchmusterung,
F. Bradley’s, Bessel, 1818.
L. L. Delalande, Baily, 1847,
P. Piazzi, 1814,
Rad. Radecliffe, 1860.
Ru. Rumker, 1843.
S. Strave, 1852.
W. Weisse, 1863.
W2 Weisse, 1842.
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List of stars for latitude-observations.

! i . . i o
No. | B. A.C. i Constellation. I ):zf'i‘:.b I;g::’tllzge;] g Deil;:; ;Tm]’ Various.
% i ) T -
i | : . m. o s
1 8373 . 10 Cassiop ....o........o.... ... 53 0 0.2 63 31
9 4 Androm ......o...ccooe....;o. L9 2.2, 2 26
T3 7 CASBIOP e e e emee e e B 25 2,8 | 58 20
4 81 BY Pegasiouececrannaiiionneeaann. : 5.4 2.9 17 34
5 14 34 Piscium .. 5.6 | 3.9 10 29!
6 16 | 22 Androm . 511 41 45 24
[ S : Androm 5.4 57! 47 29 . 16 Rad.
[ S ‘ o301 45 ¥ S 5.9 | 5.8 22 49
9 26 88 Pepasi........ooioils ¥ 2.7 7.0, 14 3t
R Ti] 28 | 23 Androm ..eoeeiianniil 5.4 13 0 22
St 32 B9 Pegasi..co...oo....x. 4.9 24 19 33°
T © Pegasi.ecosiiccieee. (521 5.9 8.7 1 21 37 0h, 190 W
13 | 36 . 35 Pisciam .. : 5.9} 88!’ 8 09
14 eemieens © Androm ..l................ ; 5.9 10.1 4z 56 | 44 Rad.
15 45 Cassiop .. oeniia 5.4 15 60 52 |
16 51 ARdrom .ooiiiiiiioiianiiaa : 5.9 47 16!
17 52 . 24 Androm .. i 451 38 01
I T 53| 25 Amdrow .. ; 1.4 36 07
W 60 2 Androm ......-.. 5.7 43 on
Aundrom ............ 5.9} 30 52 oh 32 Piazzi.
Androm ..o...o.oo. .. . 59 32 15 367 L. L.
27 Androm .....iciiiiiiionans p.. 5. . 7 18 :
Cassiop ...o.. ... 3. 17 5] 2 i
Androm 3. 17, 43 45
Cassiop . ceeciren i 5. 12, 52 23
47 Piseium .. 5.8 21 v 13
43 Tiscinm 3.9 2 15 46
M =TT 1 S 5.9, 0.7 : 5% 1% ig35 L L
28 Andrem ... ... .......... 5. 3.8 | 2 05 |
14 Cassiop ceaveniovianin oo A 5.1° 235, E 53 50
%5 Androm ..o....o..... (104 By | 5.9 2.1° 32 56
Cassion . .uouncceiiniaanaaik.t 45 26. 316 |
52 PISCHIN «.oevsaceameeemee ] 5.4 26, : 19 3|
Tiscium . (1231, 5.9 23 12 431
Cotleemmnn i ce i vimee i eniaaa 5.6 ! 90, 4 — 1 1.3 14
CASBIOP . ceneee ' enn (58 B 5.6 29.5 53 30
Cassiop.. (59 BY. 5.9 2.7 ! 50 39
Androm ..oo..oiiioiiiiiiaan 5.3 30,2 43 50! (17 1L}
30 153 . 17 Cassiop .. .ccoen.. 4.2 30.3 . 53 14|
40 1550 29 Androm.._....... 4.2 30.5 § 33 04 .
Sl Androm ... (UTBj.. 5.9 30.5 | 25 2l o 1T WL
2 158 Foa30 .o 5.6 31.0 31 4t
43 164 Axndrom ‘ 4.5 3.2 23 40
44 165 Cassiop - 5.9 32.5 45 42
4 166 Androm . 3.5 3.9 30 12}
4 170 . 55 Piscium A 5.4 33,6 . 4 |
.47 169 CaBBIOP ceacmeieennnan, ‘ 2 var. T 55 53 |
P48, 1930 32 Aandrom ...co.eee.o... 5.4 34.6 33 47
49 175 Cassiop...............(68 BJ... 5.9 349 | 65 26
50 178 Androm ..........__.(12813). 5.9 5.3 ! 23 59, 1087 L. 1.
|1 130 | 19 CABBIOP oeeeneriiiennan £ 5.0 35.5 49 51}
[ ifo 20 Cassiop..................A.n—.xv 4.5 36.8 ¢ 46 22 ;
- 104 | 21 Cassiop.. ; 5.4 37.8 720 |
{54 197 Casgiop e 5.6 3.8 a7 12
55 193 22Cassiop....A.,.,......?....o“ 4.7 a1 4 38
56 201 Cassiop. . (M By 5.6 384§ 51 34,
57, 206 | 23 Cassiop ...co.iiiciiinniana.] 5.6 . 0.8 | 12
a8 211 | 57 Piselum ... ........L. 4.9 0.3 | 14 49
59 | otz | 58 Plseium ......_...... ... 5.1 | 0.7 | 120 |
.60, 215 | 34 ADdrom «eoeeonenceaneonfold 3.0 410, 23 37!
T 218 | 24 Cassiop...cc.coeiennvenny.ld 3. 0 418 |f 57 11
i i !
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List of stars for latitude-observations—Continued.

No. | B. A. C. Constellation. l;l;xg:l- }:;f:,ﬁlz’:gii ) De:'g:ozfgfon, Various. '
] h. m. o ¢ !
62! 219 | 25 Cassiop 3 5.1 0 420 50 19 |
ng 201 Piscinm 59 421 4 40 | M. 20
64 | 222 | 63 Piscinm . : 4.5 423 | 6 56 ;
65 g 203 [ 64 Piacinm i 5.4 7| 16 18 !
66 | 297 | 35 Androm . 46 e 10 26 !
67 | 208 CASBIOP <vvnenemrnnrnenns veeaed] 5.6 43.5 ’ 63 35 |
6] 2% 65 PISCIIM.eceeeioueeeeiiceniios 0.3 43,5 | 27 o |
69 ‘[ .......... ' Cassiop ... | 4.9 45.9 : 63 27| (18H.) !
70 i 242 | 20 Coti «eomvennnnmaameeaaieaann 5.1 6.9 | ~1 48
) 244 | 26 CaSSIOP cavvnrmoacneaanennn 49! 47,9 58 19
72t 247 | 66 Piscium ... 5.9 | 4.2 18 32
) 956 67 Piscinm .o__.eeeeiie... k. 59 s 26 33
ws 9531 CBBSIOP.areeneeaeenenoans ¥y 2.6 | 49.5 60 05 t
7 251 “ 28 CaS8iOP «eunennaricanranans v 1.9 0.5 58 31 ]
W 239 | 37 ADGIOM unnnnerannennnnns [T 4.3 50,1 B ;
3T 24 ' 38 Androm . | 4.5 50, 8 22 47
=3 261 Cassiop. ..coeooneen. - 5.9 51.0 65 41 !
79 267 08 Piscium ! 5.9 51.3 28 21 ]
£0 269 DIt oeossrenens e 5.9 516 13 04| M. 28 :
13 Cephel.oovinnnnivninnnianans | 4.9 52.6 1 85 37| (43 H) ‘
82 | 223 . 30 Androm 5.9 56.2 | 10 4 :
: 5 Pisciam 5.4 | 56.2 | . 31 10
4.3 | 56.7 715 !
59| 57.0 | 80 57| 313 aa. ,
5.9 | 57.0 51 51| !
; 59 57,7 0 43|
; 73 PSCIMM +crnrvernennnaaannnns ; 5.9 5.7 | 5 001
: %2 DASCARM - «onenvemneens canns ‘ 5.4 5.8 | 14 18]
gl 307 Pisciam . ... 49 59.3 | 20 50 ’ '
wo?! 308\ Piseium ...... 5.9 | 0 593 2 50 ;
o1 | 34| 30 CABBIOP wmenemenaananans 5.4 | 1 04 54 20 | |
92 318 | 41 Androm 51| 11 43 18, ;
93 322! 79 Pisciam ...... L 5.6 15| M 6 ’ |
a1 320 1 Cephei.....c.eeeoiiiiiiail.. 54| 2.2 [ 79 02 | (44 H) i
i3 323 | 80 Piscinm.........o..o.ooo... e..| 59 29 5 o1 |
96 330 | 42 Androm ! 4.4 2.5 ! 46 36 |
o7 327 31 Cassiop.. 5.9 27| 6 03|
08 334 | 43 Androm 2.5, 3.0 { 34 59 E
a4 336 | ®1 Pisciam 56 34 19 o1
100 e F.33d ... 5.9 3.6 | 63 33 |
10t 339 Cassiop .. ..ol 4.7 3.8 | 54 31!
102 ceceennnl] Pisciam .......ooo.oenlL. 5.9 3.8 | 24 50 1 20D,
103 | 338 : 32 CassiOp oot s e 1 5.7 10} 64 :
104 | 343 | 45 Awdrom ... 50 4.4 a7 H
105 344 l 33 Ceti.. : 50 4.5 | 1
106 345 l 82 Pisciam : 5.4 4.7 30
107 349 | 83 Piscium ....oe.iiiiai... 7. 4.3 . 5.0 99
108 e | 84 Piscinm . P a6 5.0 20
109 365 | 85 Piscinm ! 4.5 73| 23
110 366 | 86 Piscinm oo oGl 51 .5 | 6 57|
ML g 59! &1 Tl 08
Sl T4 5.6 &1 -1 37, : 5
s 338 54 1.6 | 2 &
1 95 4.6 . 129 26 37
15 393 591 13.4 8 05
116 00 5.6 37 -1 10
17 401 | 49| 1.5 28 06 |
R eeien | 19| 14.6{ 88 40! ‘
ne | 04! ; 51 15.3 | 4 54 !
120 | 409 i 59| 16.8 | 31 06 | i
11 | #12 | 36 Cassiop ... ................ " E 5.1 g 1175 } 67 36
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List of stars for latitude-observations—Continued.

| No. E B. A.C. ‘ Constellation. ; Li:ﬁz‘ jl;xfrflgzng ) Dei:;: 20“’ i Varions. |
j ‘
; : h. m. ‘\ e
120 416 | 37 CRBBIOP oerr e naeeennan B, 31 1180 59 37
123 425 (207 B.).. 5.9 10.3 12 40
124 | 427 93 Pisciam._......_........... .. 53 1.8 18 33
195 431§ 94 Piseinm ..o 5.4 20.2 1w 37
126 | 432 | et 4.9 2.5 44 47
| E R ML 289 e 5.9 20.5 40 20
128 1oeveeeen | CASSIOP . on i aane. 5.0 a5 € 20 1565 A. Q. ;
129 | wal | AL 5.6 22.9 % 23 ‘
130 445 | 98 Pisciam e 4.9 23.9 5 31 | i
131 453 | 00 Piscium -ooneeenineeoe g 4.2 95.1 14 44 ‘
132 456 | 39 Cassiop 59 26.1 58 37
133 468 1 LTI OF: T:155 1)) 51 2.0 22
134 480 | 50 Androm ., s 4.2 29.7 40 45,
135 482 ! 5.9 0.3 57 22
136 | 487 L8 30.6 | 4R 01 ¢
137 43R 59 30.7 11 3
13 | 492 | .. 4.9 2.9 13 45
139 501 Androm. .._......... (227 B.).. 5.9 3.5 ! 42 41
140 5021 53 Androm ....c...ceeemeeon., 7. 5.3 ne 39 58
141 ‘ 499 | 42 Casdiop . oeueene e 51! 33.8 | 70 60
142 510,  Androm .. 5.3 345" s 01
M3 | Piscinm .. 5.9 346 25 08 239 .
144 514 | Triangunli. &Y 3L 8 29 27
145 519 | 1 Trianguli. 59| 35.2 34 38
146 | 518 | 106 Piscium i 4.9 35.2 4 53 i
147 | 515 | 44 CaBSIOP ..eneonmnenenennnn..! 5.9 | 35.3 | 59 57 :
148 | 593 | 107 Piseinm .o oeaeen oo 53 | 3.0 19 42
149 522 Persei ¢ (or 54 Androm.)......! 4.2 36,1 ! s 05
150 537 ; 110 Piscinm .. : 45 301! & 33
151 544 | 5.9 41.6 31N
152 546 - 5.9 47 16 22
153 536, 1 5.9 ! 43.5 21 40
154 558 1 5.4 | 441 54 33
155 | 561 : 54 Aries (or Ceti)...cee..... 5.4 4.5 10 28 M. 63.
156 B64 | 45 CaSSIOP w-evurumeeenicn.c.. 3.5, 45,8 63705 ;
157 566 | 55 AnArom .........ce.oeeooo... 3.9 46.1 40 09
158 568 28| 46.3 24 00 .
159 568 | 46 5.1 ; 46.8 | 68 05
- 160 5712, 5 3.7 46.9 | 18 42
161 574 1 11t 4.5 474 2 36,
162 T 27} 48.0 | 2 131
163 580 | 56 Androm ... 5.6 43.8 f 36 41|
164 579 | . Androm ............ 5.6 | 49.1 36 40 | D. M. 335,
165 592 | 8 Arletis ....... 5.4 | 50.3 | IIRTS ,
166 | .ocooeenn 5.4 | 50.9 64 02 | i
167 593 49 I 5L3 23 0t | |
168 595 15 521! w0 19 ‘\
169 600 A 4.2 53,2 7150 ; !
170 507 | 47 CASBIOP - ocvme e e s 5.3 | 53.8 | 76 42 | i
17 608 | 49 CasBioP - .oveicmvinn caoien 4.9 541 75 32| :
172 610 | 52 CASSIOD .uueeaneneeeenanennnn. 59 - 54.1¢ 64 19 |
173 ! 611 | 53 CHBSIOP . . e eonreminnnnancnns 59 541 1 €3 49 i
174 614 4.9 544 53 55 '
15 625 3.7 55.9 | 2 1 :
176 624 5.4 56. 1 | 32 43
bir 628 1.9 56.6 | 41 451
178 630 5.9 56,8 1 25 21!
179 633 5.9 5.1 —0 21
180 644 | 12 Ariotis . 5.9 1 59.8 ] 22 05
181 648 | 13 Arietls . oeaeiicureriannnn 1.9 2 0.4 1 22 55
182 . 649 | 58 Androm ......coiiioieiinens 4.9 \ 2 13 ‘$ 37 18
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List of stars for latitude-observations—Continuned.

183
184
185
186
187
188
189
190
101
192
193
194
195
196
197
198
199
200
201
202

203 ¢
204 .

205
206

207 |
208

200
210
211
212

213 ¢

214
215

216 |

217
218
219
220

221 |
229 .
293 |

224
225
226
237
228
229

232
233
234
235
236
217
238

240
241
2142
243

Comttuien, | R P o
1 h. m. [+ 7
653 Tersei (or Cassiop) ... (30 B.)..E 59 2 a1 53 17 | 20023 A. Oe,
=6 | 4 Trianguli N 3.1 ! 2.4 34 25
657 | 14 Arietis . A 49 2.6 25 23
665 | 15 Arietis «oo..oooiiiiiioiiicians ! 5.9 4.0 56
668 | 55 CRSBIOP «emvmmcrocnrannaeaanans 5.9 5.2 65 57
675 1 6 Trianguli.eveeeeneeeseoennn s 4.9 5.4 9 15
676 | 60 Androm - ooc.eoooiaas v... 5.1 5.8 43 40
682 | 17 Arietis .oovoooeoouiaoeaonn. n..i 5.4 6.1 20 39
683 19 Arictis ... ... ioiao.o. 59 6.5 14 42
684 | 63 Ceth.cmeanneonnanannnn. £ 4.5 | 6.6 8 17
693 | 21 Arietis .. 59! 8.9 24 30
691 | 7 Trianguli 5.1 | 9.0 32 49
697 8 Trianguli 4.9 9.9 33 42
698 9 Triangali 4.2 10.4 33 18
706 | 62 ADArom . .eeeiurianreaanaans c..i 5.1 15 46 49
707 | 92 Ariebis...... S, 9. 50 1.5 19 21
708 N 5.6 1.8 11
710 © 10 Triangali .. ooocoioioioiii.. : 5.6 12.0 2 05
.......... i Avietis . A 5.9 12.2 92 37| 1161 Ru.
721 5.4 ! 14.0 55 18
720 | 69 Ceti 5.4 15,0 -0 10
732 | 70 Ceti N 5.6 16. ¢ ~1 2
731 64 Androm ... ... .. ... ... 56 16.5 49 27
735 4.7 17.7 49 44
745 | 24 Arietis 5.4 13.4 10 05
744 * CABSIOP « emvmvm v manennns : 1.6 19.2 66 52
752 11 Priangnli..cao.oaeaioiill : 5.4 20. 4 3L 15
757 1 1@ Trianguli.. ... ool 5.4 2.2 20 03
760 ; 4.5 21.8 7 56
.......... 5.9 22.4 2 56 | 1627 Ru.
72 5.4 | 24.8 35 38
6 54 25.3 1 4
718 5.4 26.0 —1 3
Lo 49 26.8 72 17| (36 H)
5.9 28,2 36 48 | 2, a2 W
786 | 15 Triangli...ccooeevacaaannna-. ! 5.4 986 3t 10
194 | 78 Cetd " 53] 29.6 5 05
798 5.0 : 30.1 1 57
784 5.7 30.5 80 56
! BOR 5.5 32.0 21 2
811 3.8 33.3 —0 1
813 5.4 33.7 26 33
816 5.9 345 54 36
819 5.9 34.5 53 01
821 7 34.8 39 41
825 5.6 35.6 | 19 29
827 43 36.0 48 43
829 | 14 Persel 54 36. 4 43 47
831 | 35 Arietis ...... 4.9 36.4 12
7| 86 Ceti.oooun..... 3.7 37.1 | 2 4@
842 1 57 ATietis eruoruicaocnnnnns 5.9 3.9 14 49
844 | 98 ATietis cevcucnnrenasrnucanans 51 38.4 i 57
845 Arietis (or © Ceti). cueeennnnnn. £9 8.5 9 36
861 | 39 Ayietis ..ol 5.1 40.8 B 45|
866 Arietis coveammienann. 50 41.8 21 42
867 | 40 Arietis . 5.9 1.8 17 48
863 | 15 Persei .......... [P 3.7 4.9 55 24
70 | 42 ATIOHS tocioeocaeneaacians x.. 5.4 12.6 16 58
872 | 41 Avietis ..oo.ooniiiiiiiain, 3.3 2.9 96 46
871 | 16 Porsei eoceeeaennacnns eenans 4.7 3.0 37 49
Porgel . ..ocue-. ereemeean e 5.9 2 4.7 46 21 ] 3532 A, Oe.




244
245
246
TRA47
248
249

2864 :

65 1

06
67
268
209
270
271
272
223
{4
et
276
bry
278

20t
292
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List of stars for latitude-observations—Continued.

i ‘
. Magni- | Right ascen- | Declination,

B.A.C. Constellation. D tude. } sion, 1880.0. | 18200, Various.
| — |
l : | ko om. o
87T | 17 POrSCi covvconianenimenenaand 4.3 2 442 3t 34
831 | 43 Arietis . 5.9 ; 449 | M a4
885 | 18 POTAOGE . veusnerneevnnnonnoT | 43 4.8 | 52 16
888 | 20 Persei ..oe.ooreonneenan aan. 59 6.2 7
.......... DM 5 e e 5.9 46.4 61 02
.......... D. M. 6358.. ceees 5.9 EEN 46 40
001 | 45 Arietis 5.9 4.1 17 51
804 | 2L Persei coveeencreanicneiannaan.: 4.7 50.0 31 26
896 5.4 | 50.3 | @5 4TIl
912 | 22 Porsei .. 5.0 5.1 39 11 |
013 | 47 Avietis. .. ooooio . 5.9 5.2 20 10
914 Perseio.a.cnnannnann. OTB.).. 55 817 46 44
915 | 24 Porgel - .eveemiieniiaeiaaaan.; 5.3 5.7 34 42 |
LT N 54 52.4 51 51 | (F.43L)
921 | 48 Arietis 4.3 52.4 20 52
908 Cephei 5.4 55,2 ¥
929 . 91 Coti cevvrvrineaiiiaaaaea, AL 4.7 53.3 R 96 .
041 49 Arxictis ......... 5 4.8 2 00
040 92 Ceti ......iiean. 7 56.0 5
47 23 Persel ......... 6.1 R
| Cassiop ....... 51.3 63 36 3411 A. Ce.
953 | 25 Pergei ...evunnnn - 5.5 38 2
957 | 52 Arietis . 5.9 58.4 2 47 |
9557 Cassiop 5.1 ‘ 58.9 ‘ 3561 (3L
.......... Arietis i 51 2 59.8 ! 12 44 | 5725 L. L
963 . 96 Persel....ooierericninnens i 2var. ! 3 03 40 30
962 1.3 0.4 49 09
967 4.5 1.4 14 94!
974 5.9 2.4 23 37|
980 5.9} 3.3 2 2
081 51| 3.6 39 09
960 5.9 4.1 24 20
986 4.3 4.8 19 16
994 0 84 Ceti ... 5'1‘ 6.7 | —1 37
.......... ] Persei (122 B.).. 59 6.7 56 41
995 Persei. (128 B.).. 5.9 ! 7.6 50 99
999 AFELiS voeeeine e os. g 4.5 8.0 20 36
.......... Persel .ooeenooninmnenenianans; 5.5 81! 30 07 |34, 12D,
1001 Camelop . 4.5, 9.5 65 13 | (1H.)
1006 | 30 Persci cuveeveerranaeiiannon. ‘ 5.9 | 9.7 43 35
1007 | 29 Porsei cveernonnniieeiiaa.s 5.4 10.1 19 43 .
1011 | 31 Persef -ccevvinanniiaciinio... 54 10.7 44 40 ¢
1017 4.9 1.3 33 46 (WH)
1023 5.9 2.7 2 38
1628 5.3 | 131 2 56
1025 51" 131 %8 37| F. 144,
1026 | 32 Persei. 5.3 13.5 ¢ 42 54
1030 Camelop . 5.9 14.3 64 09 ' D. M. 391
1034 | 61 Ariotis....... 4.9 14.3 ] 20 43|
1040 | 62 Arietis .. . 5.4 15.0 27 11§
1045 | 63 Arietis............... ; 4.9 158 0 19|
1043 | 33 Persei .. el L9 | 158 | 19 26 |
.......... Tersei...ooaceunen...(146 B} .. 5.4 17.0 | 33 06 : B, 32W W,
1052 | G4 Arietis ..oeoveneiioiianaenn.. 5.5 1.2 ] 24 19
1053 | 65 Arietis . 5.5 1.5 20 23
.......... 5.9 17.6 | 12 12 | 6268 L. L.
1057 3.8 184 ] 8 36
1058 45 19.4] 59 31, @IL)
1059 Persel.......... e (M7 B 5.9 19.6 | 48 39
1062 4.9 20.3 58 28 (31L)
1068 4.2 3 20.7 | 9 19

143
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.
List of stars jor latitude-observations—Continued.
' Py | A ] . Magni- l Right ascen- 1 Declination, | .
i No. iB. .C. ) Constellation. ; tude. ; sion, 1£60.0. 1‘ 1820.0. . Various.
' ‘ & ' L. m. ‘ Qo
! oa0s ’ 1066 | 34 DOTSL - cermnaeaeenaaenannns 53| 3 20.6 10 o1
7 ‘ Persei.... (152 B).. 5.9 | 20.8 | 38 23 | 33656 B.
i ‘ . l Camelop . oovvmenmvanacneaaan. ‘ 4.7 20.9 . 55 02 (4 H.
| 308 | 1069 | 66 Arietis ._.......... ! 5.9 2.4 | 22 25
L 800 1070 | 35 POrSCi.eceieseernceanns . 7 2.1 4 35
L8310 1084 | 4 Persei (or Tauri 8.)..cceeeooan 23. 8 10 56
’ 311 [ 0 (S 401). 24,1 27 09 | 3, 466 W.
| 312 5 TAUTL «evenenmeeensennans. I 242§ 12 33
| 3 36 Persel .oooooii e, 242 45 39
i34 Camelop veeeariconeoiaonaon. U5 54 33| 3875 A. Qe.
i 315 Persei. --(159 B)...| 25,0 35 03 3b 484 W,
I 316 Persel (160 B .| 25.7 39 30 | 1004 Rad.
Loar Cephei (GB L. 21.3 86 16
| 28 ! Persei........c.coocoo... o 2.0 47 48
! 319 | 10 Tauri, ceceeeeeeeriniaeinn 30.8 —0 ot
320 | 1111 ? Camelop .. o.eveueneiiiaon, 3.7 62 51
1 321 oo, R X U ! 520 | 20 31 | 6686 L. L.
322 1119 | Tauri.................{(33B).. . 327 1609 |
} 323 1117 ' Camelop 3.9 1 32.8 50 35
P 1123 | Persei. 5.4, 33.4 31 13
| e | 112al 12 TAUTE o eeeeemeneeeiaeanans 55 33.6 2 41
| 326 ) 1132 | 40 Persei .. 4.7 34.8 j 33 34
‘ 397 | 1135+ 13 Tauri..... 54 35.4 19 19 ‘
| 398 | 1133 | Camelop .. 5.3 35.6 | 62 58 [ (8 L)
l 329 Lo... | 16 Camelop «-uectovncaacaemnannns 5.4 36.8 . 70 30|
| 330 [ociceeee.]  Persel...oceee...... (167 B.).. 5.4 36.8 | 36 05| 4, 166 W.
gzl 1138 Persei..o.oceeeiineiooo.. o.. 3.8 36.8 31 54 |
{ 332 1140 | 14 TROUTi.vemeenenenen cmemanenns. | 5.0 36.8 19 17|
333 1139 b R v..l 1.2 37.0 42 12[
‘ 334 1137 TS T R 4.3 3.7 0 58| (5H,)
. 335 1147 | 17 Tanri.. 4.6 3.8 22 44!
i 336 1151 | 19 Tauri._. 4.9 381 | 24 05 ’
o 1153 | 24 Eridani. 5.5 36.4 —1 3
D] 114 4.5 385 65 09 | (7 H.)
L 339 1154 4.7 | 38.7 24 00 |
o340 1161 4.5 30.2 25 34|
7 1162 5.4 30.3 5 401
-7 1 N POIBOI wanremannn rrrnnnetans 5.9 39.5 50 21 1064 Rad.
' o343 1166 3.4 40.4 | 93 44
| 34a 1174 | 30 Tauri. 5.1 a7 10 46
| 345 1172 Persei. 5.5 48 44 351
I 346 1176 | 27 Tauri. 4.2 42.0 23 41
347 1275 | 42 Persei.cveeneonnieneninnn.. .. 55 421 32 4
348 1192 T . cereemennnecinrannnnnn- 5.9 43.1 25 141 (14H)
349 ... CAMEIOD «nomee e eaans 5.9 44.0 57 36 | 4208 A. Oe.
350 {eennnan.. Persei «ocenaenenrneann, d.. 3.7 44.4 471 o4
- 351 1207 | 44 Porsel cunirereniannnnnenn. .. 3.1 46.6 31 34
352 1203 Camelop aceenrsnenrernnnncenn. 5.1 46.8 63 43| (8 H.)
353 1204 5.5 4.0 60 45| (9 H.)
354 1210 5.9 473 41 32 | (P.89.)
355 1214 5.4 4.7 56 21
356 1221 5.9 49,7 22 08
357 1219 3.4 49.8 39 40
358 ... 47 50.0 80 22| (45 H)
350 1926 | 46 Persti cvamenenvaracansnnnfonl 4.3 512 35 a7
360 1240 THU o e eenrnenanna (163 8. 59 53.9 17 52
361 fieeneo... CAmSlOP «.aevrnvnnaranennnnns! 59 54,0 68 20 | 4351 A. O,
362 12¢1 | 35 Tauri..... 2.8 var. 54.0 12 0
363 1= Camelop «ccmeennnenncncnennnn. 5.0 54.6 58 49 | (10 H.)
364 1244 Tauri ....... ereeesa (167 B).. 5.5 55.2 9 u9
265 1245 | 35 Bridani............ 54 355.5 —1 83




THE UNITED STATES COAST SURVEY.

List of stars for latitude observations—Continued.

Magmi- ; Right ascen-

|
ll No. | B.ALC. ‘ Constellation. | tnde. ‘\ sion, 1820.0, ‘ De(;:;i ;x.on, ¥ arious. K
| R ‘ ]
’ ! | L hm | e t
| 366 1251 | 38 Tauri. ! .2, 3 568 5 30 !
| 807 1253 | 36 Tauri. 5.9 572 23 4%
1368 |ooiennnn. D.M. 59, 5.3 53 4 ;
369 (..o i Taurt............... (171 By. | 5.7 555 R T T :
0 1260 | 39 Tauti.......o............AZ. 49 57.6 21 45 ;
311 1254 | 47 Persei........cc.eeeeeeis e 4.3 507 | 50 01 |
B 12 PSR AT DU 5.5 | 5.9 2 30 3b 238 P i
© 33 1262 | 41 Tauri....................... 5.0 59.2 27 18 !
374 1265 | 42 Tanri 5.9 50. 6 o8 41| ;
5 | D.M. 740 5.8 3 50.0 54 30 | i
| 318 1206°) 48 Persel oo .eeeeo.....0.. 45 1 0.0 47 21} }
[ 37 1268 | 49 Persei ._... 5.9 0.3 ! 31 20 :
38 1247 Cephed. .. .o oo, 1 4.4 0.4 ®3 31
k 379 1269 | 50 Persel cououninieeiaainanaaa.. | 5.4 0.6 ! v !
| 380 127 Tauri «ovues oo ame. (130 B 5.4 1 17 0L | /
I 381 1279 | 44 Tauri..o.o...oieioeniean.. 5.5 3.5 26 09! :
{ 382 1263 | 153 Cephei. 4.9 3.8 83 03 :
{383 1245 | 45 Tauri-ooooooniooeei o] 59 4.9 5 13
Posed ... Tauti.cononn e (193 B 5.9 5.6 15 50 40 08 W,
| 385 1269 FAUE e cee e e e 5.9, 5.7 22 or (192 B ‘
! 386 1287 ¢ Persei ... M. 4.3 6.1 ‘ 43 06 :
PO387T L. ! Persei ... .. ... 5.9 ! 6.1 } 7 39 ¢ 1 54WL
. 388 1276 Cephel . ooneeniie s 5.4f 6.2 | 8 32
g9 1286 Camelop coooes i ineiei e 5.4 | 6.4 : 6L 3x (f H)
%0 129t | 52 Persei 47| BT 40 11 |
391 1296 | 46 Tauri 5.4 71 P
302 ... Tauri 5.9 7.2 1z w7 B
393 1293 Camelop ..oooviioeii 4.9 T4 53 tr (12 M)
394 1208 | 47 Tanri..oeeeooeioeeenn 4.6 7.4 8 a¢
395 |oeeenon, Tauri-....... ...t @01 B 5.4 g1 9 42 dhwOD
396 1304 | 40 Tauri ..o ol 4.5 9.0 &30
| 397 1301 POTSeHerveoereeen e bl 47 0.9 50 60
i 398 1300 | Camelop. . 5.9 9.4 64 511 (B3I
| 300 1311 { 50 Tauric......o.. ... ; 544 10.2 a0 1%
L 400 136 § 51 Tanri-..... : 5.9 ; 1.3 21 17
| 401 1313 Camelop ..o 544 1.5 | 60 gn (M I
{402 1324 | 56 TAWCE o enenmeraneen. . ! 5.5 125! 21 81
| 403 1322 | 54 Perseit....o..ooeemrueeioeenns 4.9 27 34 17
404 1323 | 53 Persei ......_...c......o..d.. 5.0 13.0 1 46 13 )
405 1326 5.4 13.0 T 04 ]
406 1328 38 1.0 15 920 i (
07 1330 | 5.4 122 14 ;
408 {.ociionne. : 5.9 13.4 18 26 I o, 248 W
400 1332 5.7 138 144
410 1341 ‘ . 54 15.3 | 25 20 |
411 1343 0 60 TAUC -veoeoaneameenanaaneons 5.4 15.3 | 13 47|
412 1346 | 61 Taard ooooeooonnnen.... B 3.8 16.0 17 15
a3 1350 | 5.9 16.5 | 16 31
414 1340 5.9 16.7 33 51
N H 1352 5.9 16.9 33 42
| 416 1356 | 84 TROCT «eernnnsieenioaeacnnt a.. 4. el i 10
I ar 1357 | 66 TAUE -eoeonsians e 5.1 17.3 9 1
! ae 1362 | 65 Tamri ......eceaaol. Kl 4.3 we 2=
419 1363 5.9 ! w3 21 55
20 1364 4.9 185 31 10 (45 H)
| a2 1365 | 68 TAGEE coesvmenereommnenesss 4.6 186 17 80
) 1367 .8 1.1 2
o423 1389 | 71 Tauri--.......... 4.9 19.5 | 15 20
@) Camelop . ovvimvcaiiana e 5.9 19.7 ' 72 16 | 1221 Rad.
425 1370 | 73 Taari.. 4.9 19.8 | 14 26
@8] .. TROTL e oe oeeeamneacnamnnns 59 4 213 } 36 07| 4%, 422 W,

H. Ex. 133—19
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List of stars for latitude-observations—Continued.

j ! ' . ! o
Mo |Bac| | Comelsen | Mem Eebawe| D v
. i i |
\ i k. m. [ o
Doy 176 | T8 Tamri . eeeeic e eeeaens ... 38| 4 26 18 55
| 2 1377 4.9 21,6 | 16 06 '
429 1380 4.2 2L7 15 2
430 1381 | 78 Tanri... 12 2.8 | 15 36
1 a3 1384} 79 Tauri.. 49, 21| 12 47
| 432 1306 | 44 Bridani - .oeoieiiacainans . 5.4 ] 92,3 107
| 433 1382 | 1 Camelop. ‘ 5.9 22,5 53 39
434  1380] 80 Tauri.. 5.9 23,3 | 15 22
| 435 13818 Tauri.. 49 237 | 15 56 | M.169.
} 436 1362 | 8t Taori.. 54 2.8 15 27 ‘
l 437 1303 | 8 Tauri.. 5.4 29 | 13 2
; 438 1403 | 45 Eridani... ..ol oeiiiiian : 4.9 5.7 — 6 19
439 1409 | 86 Tauri 5.2 271.0 14 35
440 1408 Tauri 54° PrA 28 43
SVPTE Taurd.ooeeenoeoe. . {2308, 59 21.8 ! 5 19 | 8612 L. L.
! 4e2 1414 | 58 Porselame e oooeaeaeenanten, 49 28.4 | 41 ot
| 413 1420 | 87 Tawri......... VPR P 0.9 | 29.0 | 16 16 |
| oade 1421 | 88 Tanri. ..o.oiieiaeeans d.. 43 2.1 9 55|
T 424! 2 Camelop ... * 52! 30.5 53 14
Dass| 1| 3 Camelop o 5.3 0.5 . 52 50|
L 447|131 49 Eridami.....o.... 5.4 30! 0 45
J 448 {.ocaonn.. | N IO 55 31.2 2) 97 4650 W
449 1434 | 90 Tamvi...ooo..ooiioon. .. 4.2 s, 1216 ]
] 450 1436 Tagri ... ... (01 A7g), ot 5.3 3.3 15 33 |
a5t 1 'i Tauri ...ononenn. (o ATR), 0., 5.3 32.4 | 15 42 )
i 4 59 32.5 ) 48 o4 | 1283 Rad.
! 55, 32.6 | T 33@4151401'.
i 5.9 2.8 75 43
i 5.9 2.4 1 58|
! 4.9 33.8 | o8 ot |
| 5.4 3.3 49 45 | 122 Rad.
5.4 34.3 | 43 08
3.4, 25.0 22 4
! 5.4 37.€ | 10 56
TS U Cepliel . enoveneeneiennnnaeenn 5.4 3.0 g0 59 | (50 H)
’} 402 456 { 4 Camelop ............ e 55 33.0 536 33
463 ..o Ovionia f 5.4 39.4 11 29 | 83M3L.L.
{ 464 470 Camelop ! 551 40.9 63 18
465 1475 Anrige ! 59 41.5 2w
466 |oenonenne. Aurigie I 5.3 I 31 13 ] 4b, 880 W.
67 1476 | 1 Aurige.- ‘ 5.4 4.8 31 11
468 147 9 Camelop .. 5.0 42.1 66 03
65 1477 5.5 422 4 32
40 1486 35 4.3 8 45
471 1491 2 Orionis.......... 4.9 4.1 8 42
42 1493 | 97 Tauri 4.5 44.3 18 3
473 1492 2 AUrig® ....ooviiieiameanaas | 4.9 44.6 36 31
' 1495 | 3 Orionis ........ s 2. 4.2 4.8 5 o
! 475 1494 5 Camelop .cvvvennann. (ST 5.5 453 55 04
| £7T6 |eenarenns 5.9 5.3 21 42
o7 1560 4.9 .8 4 03
18 1508 4.9 11 219
479 1504 T Camelop cavvrevrneonnmeracaass 4.8 1.7 53 34
480 1514 ] 8 OTODIS . ovvemecaiannonwl 3.7 8.0 215
481 1516 | 7 Oriomds. . oooes aieea 5.3 ( 4.3 9 38
P8 OrONiS . crvnimennans (9 3B).. 5.4 4.3 7 35| 45,236 P
483 1520 | 3 Aurige....ieieaeiiinienaaibon 31 4.2 32 58
8¢ Cophel.an.nene e auncnreemainn 5.9 9.5 85 48.{ 1511 Rad.
45 1525 49 19.6 1319
468 1526 54 56,4 1658 | ML 1RO,
w®7] 15 59 4 8 2475




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

Magni- | Right ascen-

Declination, |

Xo. | B-A.C Constellation. tude.  sion, 1880.0. 1860.0. | Varions.
|-
\ 1
h., m. | o 7
488 1530 | 4 Aurige...ee.oeciann. 5.4 4 511 37 42,
489 1538 | 10 Oriomis ....oc.ociovuneann. 4.9 5.3 133
490 1536 | 10 Camelop .......... ........ 49 52.8 60 16
91 1540 | 7 Aurigs . ..oceooooiioi.o.. e..| 3.8 var. 53.4 43 39
402 1541 ] B Aurige.ei.ieiceiieeioan., <. 3,8 ; 54.1 W 54!
493 1546 | 11 Camelop .........ciiiiinaat. 5.9 55.7 58 48
494 1551 | 102 TROTL eeeee e, 4.7 55.9 21 25
495 1549 Camelop - 5.4 57.3 73 47 (18 H
206 1554 | 9 Aurig® oo...o..o... 51! 57.3 51 26
197 1557 | 11 Orionis «ooovevemnann . ini.. 5.3 317 15 14!
498 0 153B| 10 Aurigs....ocoeieiaeoen... ... 3.5 58. 1 4 04
499 .. Orionis . .............. (38 B.)A,i 5.9 59.2 1 81
500 1568 | 304 Tauri......... .........;. ] 5.1 4 59.9 18 30
501 1570 | 106 Tamri..ocoooooooeiiendll 530 5 0T 20 25
502 1572 | 103 Tauri..ocoeeeneoni i, 5.5 0.8/ 24 07!
503 1586 | 14 OTIOMIS. coeroeenriennaess 5. 55 1.3 8 20,
504 1582 Aurige. . (45 B).. 5.9 LE 4“6 49,
505 1..eooa.n- Tauri . ... . 5.4 2.2 I 21 53 | 4 1421 W,
506 1590 | 16 Orionis .. k.. 59 2.7 9 40
507 1565 Camelop .« cvvvenvaene. .. 5.1 2.8 ! 79 05| (19 H.)
508 1591 | 15 Orionis.....o...o.. ..o : 4.9 2. 3“3 15 27
509 1585 Camelop . .........._. (65B).. 5.5 3.6 73 m
510 16011  OFOWIS.eerenrneneeeenon.. 5.4 48] 15 54 (F.160)
51 1602 | 1t AGTIE® «oneoenoninenaaenn. u.. 5.1 5.2} 38 21
512 611 | 17 Orionis...-...........,...,p..i 41 7.01 2 3]
513 1614 | 14 Aurige y 5.4 76 32 33
514 1613 | 13 Aurdgee ... a.. 5.3 1.8 45 52
515 |. Orionis . . (67 B.) 5.9 8.4 ot | 9820 L. L.
516 Camelop ..veneeareenaanennn. 5.9 9.2 62 3L 627TB
517 1624 18 Qriomis .....o.oo Lol 5.9 9.4 11 12
518 ... AnTig®. oo (60 B.).. 5.9 0.7 42 40 | 1441 Rad.
519 1627 | 16 Aurig®.cone . cveeieiiannan.. 5.0 10.3 33 15
520 1631 15 Aurige...cooeocecoe i ALl 4.7 10.7 39 59
521 [oeenn.ns AUTig® .ooan ot 5.5 1.8 40 58 W W.
522 1636 | 19 Anrig®.o .o ! 5.7 12.1 15 50
523 1637 | 109 Tanri.ocooemoenaneeneam ) 5.4 12.1 21 59
524 1642 | 16 Camelop . 52} 13.2 57 26
525 1645 | 20 AUTIER -« eomneaarnonsennnn. p.. 5.9 13.4 4 4
526 1649 | T3 Aurig® . ..iiciniiiiiann.oo, 5.9 13.6 29 I
57 38 R AUTig® e 5.9 14.0 40 54 | 1452 Bad.
52 1660 | 22 Qrionfs.....ovoeeeiinaao.. Q.. 4.7 15.6 -0 30
5% 1663 | 2L AUTIE® convernnrniacnneaen . @on 5.2 16.5 3 16!
330 1663 | 23 Orionis:cce.enievna. oo m . 53 16.5 3 26
531 1671 34 17. 4 17 17
532 1682 | 27 Oriomis oeueenvceocnanenn.-. 5.9 18.4 —1 0
533 1665 .49 185 14,
534 1681 . 19 18.7 28 30 |
535 1687 | 24 Orionds ....eooni Tl y.. L9 18.7 6 14
538 166 | 17 Camelop ........... ... _. 59 18.9 62 58 ;
537 1683 Ausigm...ooiian o0 59 18.7 3¢ 22
538 0 1692 | 115 Tawri.......... 5.9 20. 2 17 5% |
539 1695 | 114 Ta0T caunee.. 5.5 20,4 21 50!
540 1700 | 30 Orionis 5.3 20.6 2 50
541 1701 | 116 Tautl ouuvenn. .o, 59 20.9 15 4
542 1707 | 118 Tauri.... 5.1 21.90 25 03
543 16621 Tre. Min. ... 5.9 2.5 85 06 | 344 G.
544 1717 | 31 Oriomis . .............. 5.4 23. 6 -1 1
545 1722 | 32 Orlonds ....o.o...... 54 4.4 5 51:
546 4.7 214 22 o8|
ST 4.4 e5.9 12 30!
| 548 .9 5 2.9 —0
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List of stars for latitude-observations——Continued.

~ N ( Magni. | Right ascen- | Declination. R
Constellation. | tude. Biin, 1820.0. |  1880.0. Various.
| | | |
| | | A om e |
| : 5.9 5 9.7 54 20 | 1503 Rad.
i 59! 6.7 ! —1 uish,mw.
! I Aarigm.... 5.9 2r.2 | 47 40 |
| 532! 1737 | 35 Orionis._ : 5.4 2.3 l 14 13 |
| 53| 1742190 Tawrio.ooo....___. ;! 5.7 2.1 ! 23 58 |
| 554 { 1748 | 37 OTiOmiS veveonnoeeononees $1.l 4.9 2.2} 9 94|
555 | 1349 | 39 Orionis e A 3.7 25‘5i 9 51
556 | 1765 | 46 Orionis.._................. e 19 30,117  —1 17!
557 1766 | 40 Oriemis.._.....__._...... el a5 30.3 | o 13!
558 | 1751 | Camelop | 59 30.5 | 65 39 |
550 | 1367 | 198 Tauri .o.o......iian... 3.3 30.5 | 2t 04|
50 | 1763 | 26 Anriga 5.9 3.6 30 25
561 | 1775 | 125 Tanri 5.4 32.3 | 25 50
62| 1182 | 47 Orionis. 4.9 32y 403
563 | 1792 | 126 Tauri. 5.4 3.4 16 29
564 | 1806 | 51 Orionis 5.4 | 36.3 12
565 ‘ 1804 | 27 5.4 | 36.6 | 9 4
566 | 1896 59 40.3 | 9 29
567 | 1827 | 13 59 | 40.4 | 42!
ml 1830 | 29 4.6 40.9 | 35 081
569 | 1834 1 133 Tauriceecoeoeien ..., 5.3 0.9 ! 13 52 |
50| 1839 | 52 Orionis 5.4 416 6 25
571 | 1237 132 Taorio.. ... . 5.9 41.7 24 33
572 1846 134 Tauri. 5.0 42.8 12 37
574 1844 3t Awrigm 4.9 43.0 37 18
574 1245 . 32 Aurige. . 1.2 43.2° 9 03
575 | 1851 Orionis .o.... ... ... 59 43.4 . 9 50
76 ¢ 1332 135 Tanri....oo. ..o l..l 5.4 43.6 ¢ 14 16
517 f.eereon...,  Orvomis ...o......... 59 3.9 4 23 11061 L. L.
518 | 1849 | 31 Camelop ..., ... : 5.4 ey 59 53 |
59 1834 | 30 Avrigm.......... 4.9 M8 , 5 4
580 | ooninnnn ; D. M. 1110 59 4.3 19 56 !
581 ! 1862 ' 137 Tanri........ 5.9 45.5 | 14 03!
see ! 1863 | 136 Tauri.... 5.4 45.8 | 27 28
£ 56 Orionis .. 55 46.2 1 49
54 Orionis 4.9 i3 20 16
58 Qrionis 1 var. 4.7 T
; 33 Aurige. 4.2 9.6 54 17
! S SRR : 59 | 9.6 ! 24 14 4238
! { Aurig®......... ....... 59 50,1 | 49 55 | 1592 Rad.
| 689 1896 |13 Tauri....... 51 50.6 25 56
| 590 | 1605 | 34 Awrige........ 19! 50.7 | “
;591 1897 | 85 Aurige........ 4.7 5L0 45 56
[T 1900 | 37 Aurigm.. 3.2 515 7 1R
| 593 1902 | 36 Awrigm...._..._..._.......... 59 519 ! 41 52
594 1913 | 60 Oronds ... .o ien ieenn... 5.4 5.7 6 32
595 1914 AURIZ®. e : 5.9 54.5 | 49 53
| 596 19280 61 Otionis......_....o.oon... “.. 4.9 5.0 | 9 39
i 597 1934 | 64 Ovdomis ..._............... x3. 5.4 m_g‘: 12 4
{ see! 10381 1 Gemimar..................__. I osa 56.8 | s 16
599 1939 | 62 Orionis ........ sxt 5.0 56.8 | 20 o0
600 1942 | 40 Anrigm.....ieei niiiolt 59 58.4 . 8 30
Doserl. ;) 59 5871 0 3 1B
602 | : 59 RB! 118
{ e | | 5.9 5 59.4 58 51
Y eeveeenewll 4.5 % o.-r,-L o4
605 1952 1 36 CameloP..oeneevrnanonniannnn. 5.4 0.8 6543
606 1963 5.9 2.4 4845
607 |leeuriiin 59 43 5119 11680 Rad.
608 | Livivanan 5.9 45 32 42| 6488w,
609 197 5.5 649 8002

i
|
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List of sturs for latitude-observations—Countinued.

: i ; ;
! . | e Magni- | Right ascen. | Declination, .
No. | B A.C. 5 Constellution. tude. | siugn, 18200, . 18800, Various.
! k. m. : ° !
610 1986 | 65 Oriomis ... .............. 5.6 6 4.9 19 4
6Lt 1960 | 69 Orfomis ... .............. 1. 5. 5.1 16 09
6i2 ' 1890 ! 70 Oriomis ......_ ... 1. 51 | 14 13
613 1980 ©  Camelop.. 4, 5.6 6 22 (22 H)
614 1892 1 Lynois.............. 5. 6.9 61 33
615 2002 7 Geminor.. 3.4 7.6 22 d2 |
616 2001 | 44 Aurigr..............o.._.k.. 43} 771 2 32
617 | Q2009 . 72 Orionis ... ... f2.. 5.4, 8.5 16 10 |
618 2012 T3 Oriomis ..................Bl 59 8.0 12 35
619 . 2007 2 Lynmeis.oooiiooiiiiiiciiiannnn 4.9 9.1 58 03
620 .o aenn. DM I35 e Ce 5.9 1i.3 14 26
621 2024 45 Aurige. ... 5.5 12.1 53 30|
el ... ! Orionis.............(201 B)..| 5.5 13.2 ¢ 14 43 12057 L. L.
68 ... i Camolop........ | Y- 1.5 %0 37 1707 Rad.
624 2044 | 46 Aurige ... i 59 15.7 . 9 2
| 625 2047 13 GemINOT ... .. eeees ! 31 15.7 22 35|
I 626 2045 ‘ 5.9 | 16.6 | 58 29 |
6r 2057 et i 47 1i4 ] 3 49
628 R082 | 48 AUTIZ®....ovn ievil cnimmncann] 5.9 20.9 30 34
629 2081 | 47 AUFZ®. ooveenoineneincaeaan 5.9 ; 211 ! 4% 46
T 630 2086 | 77 OFIODIS _.ovioneniimaeecnaans 57 21.1 | 0 22
C 631 2000 | 18 Gemimor................_.. v.. 43 oLe 20 13
> ! 2069 Camelop............. (121 B.).. 5.9 2.1 06
633 * 2083 Camelop ... ... ...l a9 2.8 346
Aurige ... o 5.9 24.6 32 32
Monocer .. ... G0 B .. 5.4 25.1 1133, 12494 L. L.
; CHTR6IOP < eeeeen e aeaens 5.4 25.8 29 42 (@3H.Y
637 2U26 | 13 MONOCET. ..o euunn aennann. 1.9 26. 4 7%
638 [.ovnennnn. | Camelup ... o9 26.4 7L BL ;6978 Al Ce.
63y 2129 | Geminor.............. (48 B.) 5.9 2.8 14 14
840 [..........0  MODOGET....c..-i.on. B8 R.).. 5.9 21.5 — 1 07 12587 L. L.
641 2133 49 AU . vooiiioeiiiaeinn. s 5.0 .7 23 07
642 2159 | 50 Aurige: .. 4.7 30.8 42 36
|63 2163 | 24 Geminor.. 24 30, & 16 3 .
Iopad 2170 | 54 Aurigm . 59 32.0 B 22
615 2182 | 55 Aurigm........ . 5.4 344 | 4 30 ;
646 2185 | 15 Monooer............ . 4.2 34.4 ] 10 01 ; 5
647 2191 | 26 GemMIDOL. ..venreirnie cennens 5.4 35,4 1 17 46!
648 2U8T | 22 LyNCIB. .oeeaane e ceeaes 4.9 5.7 | 59 33’
64y 2194 | 27 Geminor.......o....ooo.on. €. 3.4 36.6 | 25 15 .
850 2197 | 98 Geminor...oc..co. . i 59 372 | 2 06
651 2199 | 30 Gewinor........ : 50 3.2 ! 13 2
652 fuoreneann. LYBOIS eenennr aei. . (T 038). ! 59 38.1 | 55 49 | 1806 Rad.
653 2000 | 56 Aurige ... ! 5.4 3&2; 43 42!
- 2198 | 42 Camelop.......... 5.1 38.4; 67 42!
| eSS 2200 | 57 Aurig®.............. 5.4 38.5 | 48 54 i
| 65 2206 | 31 Gewmiaor...... : 3.8 38.6 | 13 o2 ;
657 PAT | 16 MOBOCET .. oee.ecnen veemeennn 5.9 w.o & 43
58 2209 | 43 Camelop ... ‘ 517 0.8 6 02
859 2216 | 17 MoBoCer......uiian iz : 5.2 40.8 i 8 10 ;
860 2222 | 18 Monocer.............. 4.7 6 2 3. .
661 | avnaeine Gominor 5.5 .9 32 44 60,1227 W.
662 2023 | 58 Aurige 5.1 2.3 4156
863 2210 Camelop . .cv. .o, 4.6 261 77 08 . (24 H)
664 | . 2230 | 14 Lynohe.....iiieeiioieeaciaan 5.9 2.6 59 35
TS B Cophel ...l 49, Qe Bl X5 51H.
886 2933 | 36 Gemimer. ............ocoen. d..; 5.9 | 4.4 21 53 ;
/87 2997 | 34 Gemimor...o....oooon eenn Bl &3t uslj 34 06
] S8 | 15 Lynoks ... ...l o 491 46.9 | 38 85 .
| ma Camslop... e Bl 47.71 0 58
m QU585 | B8 GO0, . .o lie el 5.3 6 47.9'] i3 m?
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List of stars for latitude-observations—Continued.

Couastellation.

| Magni- : Right ascen- ! Declination, :

Variens,

| No. | B. A c.. tude. | sion, 1880.0, |  1886.0.
‘ | | n m o 1
6710 9261 | 16 Lymeis.. oooceiiiians aann. . 59 6 429 45 17,
672 | 2285 | A1 GOmiInOT...eererioemnaninnnns 59 584 16 11
673 2094 Geminor «.vvvvaacoracnnns w.. 53 55.1 2% 23
674 ... Geminer.. (MO B).. 5.9 55.4 17 55 | 68 1630 W,
675 ... Geminor. .. 55.4 15 30 . 65 1633 W.
616, 2305 43 Gewinor.... 57.0 o 45
677 | 2306 Geminor........... 51.0 11 07 . (F.10.)
678 2314 ARTIZH cienmiaina e ; 53.2 ¢ 34 40 .,
619 oieeee. Aurige ; 6 59.5 3¢ 11| 13704 L L.
620 ... ... Monocer...... ........ ,‘ 7 L3 7 401879 L. L.
681 290 45 Geminor. ... cocoiiiiieiaonn . 1.5 16 07
) Z3B | 63 AT ceenm e omnnnneaeenns 3.4 3 3!
i 683 2340 | 46 Geminor. 3.5 30 2
;684 2343 © 47 Geminor 3.8 27 04
i883 2341 Lyneis...... 40 51 37J
686 2350 : 48 Geminor 582 24 20
637 2349 18 Lyucis. oooooeiieiiniaaiaian 5.4 59 51
688 2356 0 Canis Mim............. 55 5 5t
699 ... CAMEIOP e eemaeiinenan 57 B2 39 (25 H.)
690 2358 . 92 Monoeur. . .«.--. 57 —0 1
691 | 2362 | 51 GOWIOT oocn. eeenieene o 65 16 22
692 2361 | Lynehs . coonoanioann. 7.0 47 2
693 2373 Canis Min.? ... 8.0 3 19
694 2319,  Lyneis.. 9.4 4 at
695 2361 | 63 Aurigm... 0.7 1 06
696 2398 | 54 Gemimor.. 1.2 16 46
[:1: S 12.6 43 27| 1929 Rad.
898 2410 13.0 22 12
699 2407 | 19 Lyneis........ 121 55 30
00 2416 63 Awvrigee....o ol iii 4.0 36 5%
03 2433 | 56 Geminor...ceo..-.. e 5.9 ol 2 39
w2 2429 | 60 ANrigee....ovoeneiiiiiiiinn. 5.5 15.8 40 54,
703 2431 | 57 GOmMINOL. o ommeaeenanans Al 49| 16.2 25 17
;T4 2441 | 21 Lymois. cooeeennasomeecas ; 45| .7 9 27
C o705 2444 | 1 Canis Min .. 5.5 18.2 11 54
| %06 . 242 60 Geminor 42 18.3 | 28 0%
LOT07 2439 | Camelop...ocvoeen--- 5.4 18.4 68 43
| 208 2451 | 2 CanisMin ... 5.3 1.1 9 3|
T R Lpnois oooveernennnn- 58 2.0 48 26 ) 1960 Rad.
D70 2460 | 63 GOMNOT eenesoeeoenennnansee © 55 2.6 21 41
DT z462) 3 CanisMin...o..oon 8 3.1 0.7 8 32!
T2 %39 | 22 Lyncis i 59 20.9 | 49 55
bons 2464 ! GremINOT. .« omeemeens caamns p.. 1.8 2L ¢ 2 0.
L T4 2468 4 CanisMin.. : 4.9 216 | 9 10
s s | - 5.9 2.6 | 7 1
| OTI6 | 2467 | 64 Geminer....o........co... 59 219 % 23
| 7T 2469 65 GemiBor.oeems.ieounnennn. 4.9 224 | 2810
{ 7181 2413 6 CanlsMin.... 48! 21 12 15
PTie . D DM e 59 5.7 | 2 09" .
[T mep 55 2.9 | 2 10
Pm 2488 5.41 2.8 | 16 08
[ S Lynois coocevoninn. . (S4B 59 2.9 | 5 0% 1993 Bad. -
43 2485 | 66 Gemiver...... L5 2.0 | 3% 08 | o
126 24881  LFROIS...o.o.iisccmceiionan | sy o 6 97,
| e 0T | 89 Germiner. .o aeeiaennnen ] 4.3 28.5 | 27 10}
| e 2506 | 70 GOMINOT. ..o as caeeenanatat] 55 :w.v! S35 %
T QOMmEBOF- oo eeereereaaeenson 19! 3Ly 382 ,
5.7 el "38 -37 | 2006 Rad.
55} EL 4] 4B, al,mm.
58 ass‘f At sl
10 Comis M e eain s avssvsonere: asf 1 a.oi far aJ :
N ; s ; )




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observutions—Continued.

45

™Y

52
53

\ Magni-

Constellation.

754
5 2653
56 2659
57 2668
TA% 2W\BT3
750 2672 |
760 2690 |
761 2700 |
762 2697 |
763 2714
764 2707
T3 ieeenenn.
766 | 2132
6T euad
k(T 2147
69 2757
™0 7i65
™ 2178
™ 2186
™3 «180
Ti4 €88
5 7193 |
T8 TR
ki v R
8 2803
™ 2815
80 liineaennns
81 €817
= 2822
3 2626
4| 2819
%5 2833
66 w2
wY £850
788 2858
ke ) 2863
0 2871
%91 2076

- TR 9889

24 Lyncis........
Geminor..._..._...

Lybeis _...........o.. {60 B.)..
Geminor ... ..., {189 B.)..
75 Geminor...................0..
M Geminor...........aiaal.. x._.
78 Geminor _.____.......__...B_.
Lyneis. ....co. ciieaiiiiiian,

81 Geminor...........
80 Geminor.
11 Canis Min.
13 Canis Min .

Camelop............. (161 B.)..

1

Canerio................(2B).

Camelop.?. ..ol L
14 Canis Nin............ .. .. ..
3Caneri ...l
W Monoewr. ... ... ... ..

Comis Min ... ... ... ...
[0 07 173 & N
BCaperi. .ol
9 Caneri ... L. ul
2 Lyneis....o.. ...l L.L
10 Cancri ...

Trs. Major . ... (353 Can, Ven.)..
Camelop. ............ (173 B.)..
Lyneis ... ... ...
16 Canori ...l gl

Urs. Major.....
17 Caneri........
18 Cancri..

31 Lyneis ... oLl
Lyncis..c.eciianuo---{7B).
Lyneis...cee aee.oo-. (0L B,
UTe Major.cnucasucnraoaaaanes

22 Caneri....cociacieaanon Bl

9 Urs. Major e canernanan AL
30 Canerl tavveveirinnnrvananbi
KRR 6T PP - S
b~ 3 o7 107 SURPR DU NN

Hydrm oo veienn-(IBBYL.

tude.

4.9
5.9
5.9
4.9
3.8
1.3

53

i

oot oW

e

w
W W W WD e = N X

Right uscen- Dec}ipa.tion, Various.
sion, 1880.0. ! 1880.0,
. m. o 4
7 331 58 58
33.8 23 19 T 955 W.
35.0 50 42
35.3 14 20 14961 L. L.
35.8 2 10
3.2 24 4t
38.0 a8 19
3.6 37 48 7h 1083 W.
30.2 18 48
39.7 33 43
39.7 i1 04
45.5 2 o
45.8 9 48
45.€ 74 14
46.0 47T 53
16.2 27 05
23.0 8 o
127 20 13
50.2 16 06
50. 8 B 58 (F.199)
51.4 56 93
507 16 49
s1.6 63 25
s2.1 2 33
n3.9 17 3
55.1 —~ 1 03
56.0 2 4 (2 H,
56.2 23 03
58,4 13 28
59.2 22 59
7 59.4 51 50
21 56
65 50 (3H)
607 | 2082 Rad.
56 49 © (F.503)
12 o1
30 62
50 36
62 52
3.
37

- (F.93.)

16431 L. L.

| 2111 Rad.

(12 H.)

1

o

1
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List of stars for latitude observations—Continuned.

l Magni- | Right amen-i Declination,

53

i
No. | B.A.C. Constellation.. tade. | sion, 18800, |  1€80.0. ’ Various.
: h. m. o 1 !

793 2884 { 4 Urs. Major ....o.... ..... .. 4.7 2 20.7 64 46

794 2897 | 36 Cancri ... ..cl.. 5.9 ‘ 30.6 10 05

05 2001 | 4 Hydre. . 4.5 31.3 6 07|

796 2011 4.7 32.5 3 46

7 2909 . 5.4 | 32.8 46 16

798 2037 4.5 36.3 21 55

799 2942 | 45 Caneri-oee. i ceeanenen. Al 5.9 ] 3.6 13 07!

800 2045 4.9 | 3.0 3 50!

801 2043 5.9 37.9 67 08 | P.28¢
802 2953 4.5 3.9 18 36|

803 2958 5.9 38,2 | 10 31

804 2065 4.3 39.4 1 20 13

805 2071 3.7 40.4 | 6 52 y

806 2976 5.9 a2l -1 28

807 2978 4.7 421 6 17"

803 2082 5.4 3.5 62 24

800 2089 5.4 43.9 4 11}

810 2000 59 45.2 32 56,

811 3002 5.9 45.5 ! 28 47

812 3003 | 6 Urs. Major. ... eeeveeeaenn-. 5.9 16.4 | 65 04

813 3016 | 57 Caneri 5.3 46.9 31 03|

814 3038 | 59 Cameri...... 5.9 8.5 | 3 22

815 | 3096 | 58 Canori 5.4 155 2 28

816 ’ 3027 LyDeis..ooacenueeanan 5.9 48.7 ] 40 40 | D, M. 2125,
817 3032 | 16 HyAr® ..oo.oov.no.- 3.1 9.1 6 2 {

M8 | 3035 ] 60 Caner -.i......eeeceeoio. 5.5 49.4 206!

219 ‘ .......... Camelop ..o 5.9 502 84 40 - 2218 Rad.
820 3047 | 62 Cancri ... ... ...t ot ¢ 5.4 50.6 15 47

s 3MB] 9 Ure.Majr.......coco.o... | 3.3 510 43 31

822 3053 075 1% 5.9 51.2 9 51

223 3049 B Urs.Major. .._.._.._....... p. 5o L7 68 06

824 3055 | 65 Cameri...... 4.3 51.9 12 19

#25 3036 5.4 52.2 2 5

826 3059 42 52.9 4°Q 16

821 3072 5.3 55,2 ! M 45

828 3075 3.7 55.4 47 3

829 4 3079 5.3 55.8 | 24 56

830 3087 51 5.9 67 @l

B3 3100 4.6 58.9 38 56 (17 H.)
832 3105 5.4 59.7 1 5 35

€33 3009 5.3 8 50.8 67 37|

834 3106 | 15 Ura. Major ...c.cueaunnn.-. J-- 4.9 9 0.4 52 05,

835 3109 59 07! 3 0]

836 3108 4.9 L0, 64 00

837 3111 5.4 1.3 11 6%

£38 3113 | 75 CARCTi-«ovennneraanaanannns 5.9 L7 2r 01

89 BT | T OB, ceaeneneaeneaanos. . 4.9 25 22 a1 |

810 BU165  Trs. MAjor. ..eeoueeeeeeneannn. 59 38 326 | (F.399.)
841 231951 16 Urs. Major........ ........e._ 4.9 4.9 61 55!

82 3131 | 36 Lynois.aeueenrrancuaernasenans, 49 5.0 43 4

813 8135 | 17 Urs. Major.. 4.9 89 57 13

844 3140 | 18 Urs. Major.. 5.4 76 54 31 '

845 3146 43 21 2 40

846 3138 | 81 CABOT muuerrinencnnannnnns wl.. 5% 8.6 15 &

847 3162 | 98 LynciBe.anenne o eenreennnesss 4.4 e T

88 31128 . Urs. Major....... 5.5 12,9 57 A3 (s
889 BUTE | M0 LGOS e ameeattaann aeienn B a3 12.8 54

B850 304! 1 Leoni®. . .ieooiciieeioaeo.. P 4.3 1.9 %6 4]
851 3109 . 4.3 1.8 st 50LUHY.
@2  m8l  Trs Major. (ur 41 Lyncle) ..... 54 2.9 48 05| @R}
53 B2 | R LEONIS oo e, ] EET- T BRI S o




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

!
Wo. ; B.A.C. |

|

A

Constellation,

£54 3221
855 f 328
856 1 3231
87, 32
88| 31
859 3242
260 3246
B61 3250
862 3951

| ee3 3253
864 3256
865 3261
£66 | 32685
867 3268
868 92
69 3286
810 3281
£ 3283
872 3205
873 9284

| s7a 3303

875 3307
876 3312
87 3Ny
878 3321
19 I324
880 3331
a6 3336
62 3339
883 F341
34 3345

| 835 3346
886 358
867 3366
888 1L
889 3373
s909 338t
891 3399
892 3402
893 3406

| 804 3400

|85 M15
896 | 3416
BOT . M2
08 | 3448
s | - s
800 | H5T
801 3458
202 M5
903 | 268
904 J 3496
%05 3500
806 1505
907 . . 3508

| e08 - 3310

L0098,
910! 3514
k.- SR .

il e
813 g :as ;

E

“ 29 Urs. Major...___.

1 Sextantis (or 10 Leonis). .....
42 Lyneis..eoenioiinaa i
27 Urs. Major. ... ... ... __.
2 Sextantif ceu. i aannia. ...

Camelop (or Draconis) ........
35 Hyars. . coeevnvnmancnnnnn. ..

Leonis. .
15 Leounis . .
16 Leonis ..... LY
Urs. Major . 9B
17 Teonis..._

30 Urs. Major ... K-
22 LeoniBaeeuacs. ccnio ... g
24 Looni8...a-eu il
7 Sextantis ... _..__..
31 Urs, Major
19 Leonis Min ........

Urs. Major.cvounnneo...

Eoonis .. .. .oioeeaiiilv

Toonis ..... ... (92B)..
29 Leoniben.aan. inneennee
20 Leonis Min . .e..o.o.iiinll

Looni8 covoaniiariaaniiiniil, !
21 Leonis Min..........._..._ |
30 LeoniB.c. e ieniacnia )
31 Leonis ....... PR S

32 LOOBIS .. oceone e B
Jeopis Min...........(684B.)..|
32 Urs. Major coneovanivmunnn ot

23 Leonis Min ___...c... ...
33 Ues. Major.....cocoveoec AL
1H00i8 e e 4.

37 Leonis «cevnanniieniieniaiiianst
Camehp...........,..........;,
Trs. MBJOr ... coeiraninnianas;

40 Lwnis‘..‘...........-...-.....i‘
b T ENIITE 23
Uﬂ-m ”.“““”"".“"i

Magni- ' Right ascen- | Declination,

tade,

3.7
3.9
4.9
5.1

EANEANE A Tl o
XS

X

o m
EEI - -

wr

SRS R B
o P D Wom

ar o

12

5 var.

oo

EE I LRI N
[~ B - R -2 NS - )

o

=

L-T N LU R

oA s woa

=

6.5 ¢

Various,

42 - (6 H.)

2
47
48
n
41
36
18
26
3R
34
40

20 .

15

m;
35 W4
% M40,

(188 B.)

(F. 240.)

231 (K. 301.)
o

13

il
31,
33 . 15 H)

51 (20 H)
22 | F. 447,
00 | 49,1940 1.

-3

i

87

; sion, 1880.0. ; 1880.0.
h. m. o
9 2.1 63
22.1 8
23.6 32
23.9 0
24.3 35
24.8 52
24,9 23
5.5 1
25,5 10
25,9 —0
26, 6 52
26.9 36
21.7 40
M5 36
9.6 31
30,9 7
310 40
329 72
329 s
33.0 79
33,7 -9
34,6 40
3405 10
6.5 30
7.2 14
38.1 31
3.1 24
39.8 7
0.2 2
40.8 4
111 11
2.5 59
14,0 54
5.1 2¢
5.9 25
46,0 ° 3
6.9 50
50. 4 i
5.6 57
5.8 13
52,7 30
53.9 8
54,1 32
9 56.1 3R
0 0.4 35
0.8, 43
L5 10
18] [
2.0 . 12
1 38
9.3 65
5.4 20
9.9 : 43
10.0 : o
10.9 14
120 8
0o 69
126 49
133 20
134 20
1 158/ «

H

%

H Ex. 13520
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List of stars for latitude-observations—Continued.

959535585 REBEEEERES

‘ No.

95
816
917
918
919

922

923 |

924
925
926
927
928
b 224
930
931
932
933
934
9335
936
937

939
840
941

942 |

943
944
843
946
M7
M8
949
950
951
952

915

B A.C. |

3531
3542
3528
3548
3560
3561
35712
3580
3597
3593

3607

3610
3612
3639¢
3640
3641
3645

3652
3664
3665

3671
3685
3691
3693
a8
3714
37205
k1t".]
3729
3732
342
31412
I57
3158
3768
3769
3767
3657
375

R : 1
| Magni- . Right ascen- | Declination,

’ |
Constellation. tade. | sion, 18800, |  1830.0. ’. Various. i
i i |
: k. m. e ! !
Trs. MAJOE. coeeeeaeaeannns. : 4.9 10 155 66 11 |
27 Leonis Min . ... ... ! 5.9 15. 2 3¢ 31
Camelop coveeeiniaiiananann. 5.1 1£. 3 83 10| (30 H.)
28 Loonis Min ......cooovetanann. | 5.5 | 17.2 34 19 !
30 Leonls Min .. '; 45 19.0 31 25|
44 L0038 . .o iiiiaean g 5.9 19.0 | 9 251
31 Leonis Min eoueveenneen..- 8 19 210 19
36 Urs. Major.......o..ocmueannn i 4.6 3.0 56 36
30 Sextantis 5.3 242 — 0 Ot
DIFRCORIS.«. o oe veeecene 4.9 24.6 | 6 21] @H)
46 Teonis .................... 5.9 25.8 | 1% 5
Urs. MajoT. . cevnrecnnnns 5.1 26.92 41 03] (33 H.
42 2.5 9 56 |
34 Leonis Min .. 5.9 26.% 35 361
37 Trs. Major... 4.9 27.4 57 421
Urs. Major .. _ 59 37 54 17[ .
37 Leobis Min . .o.cuvivrevennens : 4.7 32.0 2 3%
38 Leomis Ml «ooeneeeeeeeane.n. 5.4 32.3 33 31
T8 MAJOT e cenrn vaeeaencnnenl] 5.4 33.4 69 03 | (F.449.)
38 Urs. Major H 51 33.8 66 2
Urs. Major i 4.6 34.5 69 42| @5 H)
39 Urs. Major 5.5 36.2 57 49
36 Urs. Major..... 511 36.5 4 56 | (IBH.)
40 Leonis Min ... 52 36.5 26 58
41 Leonis Min .. 5.4 36.9 21 49
42 Leonis Min .. 51 39.2 31 19
51 Leonis. 54 3%.9 19 32
55 10.1 4 5
53 43.0 1 1|
Y 43.68 59 57 |
59 45.4 %0 20 | 2569 Rad.
5.9 5.4 53 09 {%;%R’“‘
5.4 46.3 55 13
4.2 6.6 M 5
5.1 4.1 43 50 .
5.4 4.6 —1 30 @H) |
54 LooBiS oooonneneeninennns . 4.2 0.1 % B !
46 Urs. Maj. or Leon. Min. (128B.).| 54 49.2 34 09 :
Urs. Major.................... i 58 52.9 52 39 11292 A. Oe.
47 Ur8. MBjoTee e veeeaneeenenn | 47! 52.8 1 ot
Urs. Major.......... { 59 5.8 . 36 46 | 10h, 203 P,
Urs. Major.........coeeennn.,. 59" 53.4 16 0% ] (30 H.)
58 LOODIB.cenrarernnnnnarnnns 4.5 54.4 4 16
58 Leonis ... .. ... ... ... ¢ 5.1 54.5 8 44
48 Urs. Major ... 2.6 54.6 57 01
48 Urs. Major..... 4.7 4.1 39 8
61 Leonis. St 85.7 -~ 1 50
60 LOORIN ... ... b 4.3 55.9 20 49
50 Dre. Majore.eeee.iovenenno. @l 19 56,3 6 24
83 Looni. .evnennnnnnnnnennn X 51 W %8 7 59
59 1L " 0.8 2 37
59 2 4 a5 o
517 2.8 36 58
a7 29 * 450
5.3 7.6 0 736
2.6 (A 21 1%
a5 %9 18 65
4.9, 88 23 45
53! 2.6 1358
Urs. Major...eovceearneennnd - 5.9 LY %0 08 | (F.004)
75 Laonis . ... ... ettt 5.4 1AL R




THE UNITED STATES COAST SURVEY.

List of stars for latitude observativns—Continued.

i Declination,

. " : Magni. : Right ascen- L
No. | B.A.C. Constellation. tude. r sion, 1280.0. i 1880.0. Various.
; h. m o
9i6 3851 | 53 Urs. Major .. B 11 11L& 32 13
977 3852 | 54 Urs. Major. ceeeeeooeeeoone v, 4.3, 12.0 33 45
98 3836 | 55 Urs. Major....._ ............. 4.7 12.6 38 oL
a9 3862 | Tr Leanis .__ ... ..__... .. .....0o. 4.3 15.0 6 41
980 3864 Trs. Major.. 5.9 15.% 65 00 (F.392)
981 3868 | 56 Urs. Major.. 5.3 16.3 44 09
982 3677 | T8 LOUIS +ooneaneen e i 4.9 17 112
983 3879 | 79 Leonis .. 5.9 1.9 2 04
984 3486 | 81 Leonis .... 5.0 19.4 17 o8
985 3900 Leonis .. 4.9 218 3 @
936 3905 | 57 Urs. Major..oeoeeeeoe.ooo . : 19 22.6 40 o0
987 3915 | 86 LOOTIB . covneoiunnn e amnenan, | 5.4 242 19 04
988 3914 Draconis ..o oo. ..o A 33 24.3 | 70 00
989 3018 Tre. Major. ..o oooeeeeenne. j 59 95.5 j 61 44 (F.124)
990 3932 | 90 Leonis.o.oocioociiacianaoi.. 54 28,5 17 27
991 3931 | Urs. Major.......... (219 B} 59 28.5 5oar,
992 2033 | ® Draconis.... 3t 29,0 7 0,
993 39377 Leonis ......... 59 30.0 2R 96| (45 H.)
994 3946 | 91 LOODIS«eeree.omenans . aan .. » 4.6 30.8 —0 10’
995 3949 Trs. Major .ooeev ... (283 By, ! 5.9 314 51 18!
996 C 3952 | 59 Urs. Major e 5.9 . 32.0 44 17!
997 3964 | 92 YeOnis ..ot 5.4 34,6 22 01
ave 3965 | 6L Ure Major o.oooemee oo, 5.0 3.8 34 53 °
999 3966 | 62 Ura. Major ... ......._.. 5.9 35 4 32 25
1000 3968 | 3 DIACOMIS...evr.oene.oen... ; 5.5 35.8 67 25
1002 2979 | 2 Virginis........ : 2.9 39.1 & 55
8002 | © 3981 | 62 Urs. Major .___. : 4.9 39.7 48 27
1003 3922 Virginis .. { 4.3 39,7 T o1e
1004 3985 Urs. Major.. ! 5.4 0.5 56 19 | (F. 123.)
1005 3990 | 93 Leonis.. ceanld 4.2} 41.8 20 53
1006 3980 | 4 Virginis..................AL.]  58: 418 8 55
1007 3995 | 04 Leonis. .ceeeeceennrenean B LY 42,9 15 15
1008 3998 | 55 Ure. Major....... [T 5.2 4$3.3 3B 26
1008 4602 | 5 VArginis . .o.oeeo.oooooo. 5.5 1 44.4 2
1010 4017 | 64 U8 M8joT —oveeeennnn enn y.. 2.7 4.5 54 22
1011 4027 | 6 Virginis..o......_..... . A2 ] 5.4 4.9 9 07
1012 4031 | 95 Leonis .. 5.9 49.5 16 20!
1013 4033 1 66 Urs. Major.... 59 9.7 57 15
137 3 USUU Tra. Major.... 3.9 531 33 50 | 1% 1013 W.
1015 4049 7 Virginis 5.5 53.8 4 20
1016 4052 ] 8 Virginis........oocoooooo. 45 4.7 | 7 17
7 i I SO Urs. MajoTcenoeianrenanns 5.4 55.5 : 36 43 | (57 H.)
1018 4057 | 67 Drs. Major--.oevecenunnnnn 5.0 56.0 43 a3 .
1619 4066 | QCOMB. . e 5.9 58.6 22 o7
1020 4072 | 9 Virginis ...l 4.3 59.1 9 84
1021 forenannnn. Draconis. 5.5 59.4 77 35 | 2794 Rad.
1022 4674 Tre. Mijor 5.9 11 50.7: 63 36
1023 1099 | 3 Come.. 5.9 13 4.4 17
1024 4100 COmB . oeoceeanannn 5.7 ] 17 PrIE Y
1095 4107 4 COMB. i an 8.4 5.8 1 2% 32
1096 | 4110 | 5 COME .oienreceiaacaennne 5.9 61 91 13
1027 4118 DIBOOBIB. e s cmmmeeconrenns 5.0 6.6 8 174 H)
1098 41922 5.9 9.4 w 5
1639 4123 35 9.5 | 51 a2
1030 4125 5.0 99! 15 34
631 4126 5.4 0.1 41 20
1030 a9 . 5.3 10,3 | 24 37
1033 4198 T8 T2 R S, 4«9 0.5 | 33 44| QH)
F 7 () SN COMB onvaneinnennn (3B 5.5 16.5 9 ¥
1035 4143 PracOMB. cmenvaueasnirmrrnren .55 15 ™ 51 (3H)
1036 L L4513 VIrgInis coceeveniaenranens®e- a4 2 134 o 00 :

]
i
i
1
|
1

155
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List of stars for latilude-observations—Continued.

. Magni- | Right ascen- 1 Declination,

: No. | B A.C. Constellation, \ tnde. | sion, 18800, [ 8800, | Yarious. ‘
L . ! 1
ko m. °
| 1037 | 448 BCan Venooooool) 5.4 12 138 LI ]
T1038 | awser, SOMUE -+ e aenenn | 49 13.9 | o1 17| 5B
| 1039 i 4151 | 16 Virginis ........ : 5.1 TR 3 5
1040 | 41353 COmB .eeeaeannnen et ; 5.9 14.3 27 44} 55B.
;1041 ¢ 4156 11 COMB - e et i, 4.5 14.7 18 27
C1p12 7 4169 ; 491 147 a6 31
1043 | 4180 41 16.5 52 121
1044 | 4181 | ag 18,3 26 46|
L1045 | 4184 5.9 19.9 24 361
L1086 ... 5.9 19.5 64 29| 400 B.
C 1047 4188 5.9 20.0 9 41
T1048 1 4191 5.0 20,4 27 54 | (14 H)
T1049 0 4195 4.6 21.0 28 54
050 ) 4196 | 5.1 20 21
© 1051 4203 | 5.9 21.8 56 19
| 1052 4207 ¢ 50 22y | 2 35
L1053 | 4200 | 5.4 2.5 | 2 46
1054 | 42 55, 2.7 ! 21 34
11055« 4216, 74 Ees. Major. 5.4 2431 59 04|
; 1056 422 4 Dracooia. 4.6 925.0 | 6 52|
© 1057 423 21 Comm........ 52 5.0 25 4!
"10% ! 4233  Can. Ven 53 27,8 ; 33 55| (5 H)
1039 | 4235 8 Can. Ven 45 8.0 | 2 0
1060} 4230 | 5 Draconis 3.5 %4 | 0 v
| 1061 4240 { 1.7 23.9 | 2 W
f1062 {4242 4.3 291 | 9 62!
11063 T 4246 4.7 29,7 | 70 42
‘i 1064 12248 | : 5.5 31,0 | 17 45
! 1085 49540 Virginis. g 5.9 23 2 31
1066 1. ......... i Virginis. oo on . iviieniaaa. R... € var ! 9204 3y | 7,2561 B.
[1067 | o0 | 26 Comee. oeveneeiiiieeei L 54! 3.2 21 44
B UL - I PO ' Con.Ven.............(44 B.).. 5.9 . 33.4 | 36 ag | 12, 683 W.
T10B9 | 4268 0 2% Vieginie................... y-- 2.8 36, — 0 47
C1070 0 42740 31 Vieginds....ooo.oieieon. .. 59, 35,9 7 8
TA0TL L 42910 30 Virginds e.oo.............. o 51! 3.8 10 34
W72 4287 CanVen............. 5 a5 46 05|
| 1073 4286 32 Virginis................... 59° M6 B 20 |
| 1074 4280 | 27 Comm. ... 5.1 40.7 17 14
-3 ' TUra Major 5.9 23 €3 26| 2913 Rad.
| 1076 4%2 | 7 Draconis. 530 426 1 =
E 1077 4301 © 5.9 ! 429 14 47
Prem | .. 59! 430 25 30 | 19 834 W,
| 107 4903 | 5.9 439 49 o8
180 4305 ¢ 5.9 43.5 60 58
1081 4311 i 59 4. 4 38 116 H.)
1082 4315 4.8 45.9 | 2% 12
1083 4398 - 1 1.4 21 54
1084 4320 1 41 Vieginds ... o.eoeoeioo..... i 5.9 1.8 13 04 .
| 1085 43397 Camelop . ) 5.4 4 84 04 | @2 H)
1086 4335 | 77 Ura. Major ... ...ooo...... 8., 1.9 48,7 5 - 3%
1087 430 5.5 495 47 51
1088 4300 | 43 Virginis ...5. 3.1 49.6 408
jwes ... 70 Urs Major......, 5.9 50.9 a8 391
I 1090 4346 | 12 Can. Ven 3.1 50. 4 3858 |
| 1om 47] 8 Draconis ... . 49 0.7 66 06
{wazj 4351 { 36 Comm. ... . 4.7 5.0 8 o
10031 4360 | 37 Coms........ 51 4.3 31 96
m*E Dracouis. . . 5.9 559 96,03 | 050 Rad.
i m; 4365 | & Draconis 55 53] e
E aseJ 4386 | 78 e Major...._...... w5 19 s oG
4 1




1155

sz}

THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

Constellation.
4367 Virginds c.eooee covean o6 ]
4371 Draconis. .........._.. 33189, -
.......... : Can Ven..........._..(871BJ)..!
4384 WM Can. Veu.... .. ... ...
4389 Can.Ven .........
4387 0 39 Comae. ... ... ...
4388 WComwe. coaen L
.......... Trs. Minor.._...._..__ (7 B)
43937 Come. . ..ol ol
4392 Urs. Major ........_. (420 By
4407 | 44 Can.Ven ............. OB
4406 | 42 Comm ... .. ... ..o... M
4421 3 Comme ... ... ... f..
1423 Virginis . ..oo..oo o 04 B
4433 Can.Ven....o.............._.
4438 | 19 Can.Ven.. .
4440 ° 59 Virginis ... oo oLlL. e..
4443 Virginis. . (485 B.).
4446 1 60 Virginds ............... ... .c.
4451 | 20 Can.Ven........oo. .o ...l
.......... ! Draconis....................
4436 . 2 Can. Ven'_.._..._ .__. . __. ..
467 WCan. Ven..o....o..o... L
4470 Virginis ... .oo o oiiillllL
4479 Can.Ven....._....._..._..
4484 . 79 Urs. Major ... ..........
e Coms. . .. N
4403 © 80 Urs. Major. g
.......... Can.Ven . (147 B ..
4409 ' 70 Virginis ...l
4506 Canis Min . ___.....__. L)
4510 Urs. Major. ... ... ___._
4527 Camelop... .q....... A58,
4526 Comm . ooviiini e
4530 78 Virginis ... li.all.
4532 : 79 Virginis ..., . ..l g
4536 Can. VOB vevamniaeeiiiinnan
4540 ;. 81 Urs. Major. ..
4538 ! 24 Can. Ven.....o..._...... ...,
.......... i Comse. _.oooivii il
] 25 Can Ve .o oo.ooieo

D.M.516. e eriieiie i
Bootis {(or Virginis) ........... i
Ura, Minor ....oe..... (138,
Can. Ven..__._..

4564 | 82 Urs, Major...........

45112{ 1 Bootis ...

4566 2 Bootis ...............

4568 | 83 Urs. Major..... ...

4570 | 84 Virginis .._............._..e..
.......... ! Can. Ven............(194B.) ..

4577 Draconis. covvverinmeaeninnnnn
.......... DMAWHE. ..o iiinniiann

4587 Can. Ven.._...... ...

. Right ascen- : Declination,

Magni- H Various.
tude. sion, 1880.0. ! 1880.0,
i h. m v
3.1 12 56,2 it 36
5.9 5.0 ¢4 16
9.8 12 58.4 43 30 2955 Rad.
13 0.1 36 267
0.5 15 55
b 0.5 21 4r
5.3 .6 23 16
5.9 L1 3 40 | 2963 Rad.
5.0 1.4 o8 16 | I12h, 854 W
5.9 1.7 62 42 ' 2065 Rad.
a9 4.1 38 05
40 4.2 18 10
4.9 6.3 28 20
Y 6.6 12 12,
4.9 8.3 40 47 (11 H.
5.9 10,2 41 30
59 10,8 10 03
5.4 1.3 4 18-
a1 1.5 6 06
4.3 12,2 a1 12
12.5 60 02 13310 AL Oe,
13,1 50 19
15.0 40 18
5. 15.6 2 43 F. 38T
3.9 1235 37 39 (14l B.)
1.0 19,1 55 33
5.4 19.4 ¢ 24 28 (I H)
4.9 20, 4 55 37!
5.9 - 21.1 46 39 ° 3013 Rad.
5.4 2.6 4 27,
59 3.0 3oL
5.3 24.0 6 45 (69 H)
5.8 2.1 7 15
5.9 r1 . 24 591
49 28,1 4 16!
PR 9.6 0 0
51 29.4 37 48| (1TH)
5o 9.6 | 55 58
4.7 2. {;i 49 38
5.8 313 25 13| (20 H)
5.2 2.1 36 54
5.9 a1 7710
5.4 33.6 1 21 (1’
5.5 344 71 51 | 3068 Rad.
59! 34.8 31 37| 13b, 686 W,
55" 349! 5381
5.4 349 20 3
54 35.4 23 . 69
5.4 36.2 55 17
54 371 4 09
59! 374 42 17| 3074 Rad.
5.9 T 65 26
59! a1 39 08
5.4 41.2} 4 41 @ H)
5.9 412 26 18
45 41.6 18 03
5.4 L8 39 10 § (1 H)
55 42,1 | 78 40
1.9‘1 428 49 55
54| 43.3 3t 47| (F 19
43 13 48,7 18

|
1

S
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List of stars for latitude-observations—Continued.

|

H | R s ! R . I
No. | A.B.C. ’ Constellation. ‘[ L::g:‘ I:;gl}:’tlzzgfe: Def;;iwn’g Various.
e - W —]
! ! A om o s
1158 4618 | 50! 13 44,0 21 52
| 1159 4623 55 45.9 35 17| (23 H.)
1160 |.vennn... Draconis ...oo......... (44 Bj.. 5.9 %0 62 05 | 3103 Rad.
1161 |oeeeme o \} 54 6.5, 3 02
1162 4640 | 5.9 47,7 | ] T, 213,
1163 4646 | 10 Draconis .......... 47" 470 05 19
1164 {.oeian. .. Praconis. ... .... . ....o..... 59! 48. 1 68 54| 46 B,
1165 4648 | 8 BootiB ceceeiineiaiiaioe. .. 3.4 9.0 1 00 .
1166 4649 | 86 Urs. MAajor ..oceveeeaio.s. 5.9 19,5 54 19
1167 | 4651 | 92 Virgini8 .....o.....o.oo..e.o.. 55 50,4 1 38|
1163 i 4656 | 0 Bootis ... 19 51,1 28 05
1169 4664 . 10 Bootis . 5.4 ] 3.0 82 17
10710 | eeenn e Bootis. .. 59! 55,4 9 29 25746 L. L.
171 4672 | 93 Virginis . 1.3 ‘ 55.6 2 o1
172 | .. Cal Vel oeeneieeanannnn. 59| 37,4 46 20 | 25839 L. L.
1173 5.9 | 13 586 51 34 | D. M. 1389,
1174 2.5 ! 4 1.1 64 57
1175 53 1 3.1 44 95| (9H)
1176 5.4 3.7 50 02
17 47 4.9 25 40
1178 |.. ; 591‘ 5.1 59 54| 528,
1179 i 17| 6.2 2 58| (42 H.)
1180 A 53 | 9.0 10 40 : i
1181 A 4.5 9.2 52 21 i
1182 47133 | 4 UraMinor..............__ 49 9.3 78 07 !
168 432 Tra. MiBoT. .. oeeoevnemeeenn. 1 53| 9.9 10 00| (B H) ’
1184 4729 | 16 BoOtis - eeeririaianaaaan. a..i 53 10,2 19 49
1185 4741 19 Bootis - oeeuniiiiiii., A 4.2 11.8 46 38
1186 4742 | 21 Bootis. . ooioiiiiianiiaaan, L. 4.5 ! 1.9 51 35
187 T4 Boots oo A a1 3.0 36 04 (16 H)
1188 4748 | 102 Virginis ..oo.oeeiiiieaoo.. v.. 4.0 13.4 —1 42
1189 4751 18 BoOtS. cceevni e iainrn et 5.4 13.5 13 34
1190 4753 | 20 Bootis ....o.ocoiiiioio... 53 14,1 16 51
19 4758 Bootis «oomceeen.. .. (149 B)_. 59 14,9 39 22
1152 4766 BOOtiS. coomeiciiainaaannnan. 4.9 175 9 60| (18 H)
1193 4773 Bootis {or Virginis)....... o..] a4 1’2 6 22| (18 H)
194 4789 | 23 BOOLS euceiianiiniaiens .. 4,2 2L 1 52 24
1195 4792 | 105 Virginis ...... e ®.. 4.9 22.0 -1 41
1196 4804 | 24 Bootis ... ... ... g 55 94§ 56 23
1197 4808 | 25 Bootds cuiecueiiiniiaiaep. ] 4.2 2. 7 30 54
1198 4BL0 | 26 Bootis ..ot 53 7.1 @ 47
1199 4812 ) 27 BOOLIS .ovveee ooy, 2.8 21.2 38 56
1900 4822 B UraMinor....oe..oooiieo... 49} 1. R 76 14|
BT I SO 5.7 28 8 55 56 | 14665 A. Oe.
1202 4823 5.0 29,5 30 16
1203 }..e.oon... 5.4 30,5 19 54
1964 4341 59 347 4 10
1205 4315 55 34,4 54 32
1206 4843 5.3 38.4 4 55
1907 {.eeeenn. 5.9 34,9 22 30 W T3 W.
1208 4847 3.8 35.1 16 6 -
%09 4849 3.7 35, 4 1415
1250 4850 5.4 35.8 - ;|
1211 4353 53 $6.0 1208
] 4864 55 382 -2
1213 18U 59 9.0 61 46
i L SR 59 ‘380 — 0. 54 26864 L. L.
1215 4879 504 0,1 4R
i216] 45T 5 80.70 17099
7 4876 : 28] 8 o
me 415 | 100 VIS vooneeiansmrmsiiinnina] 048 14 4021 g

* Dorible. star, smalter == - 0 54 — ¥.00in Des.



THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

No. | B.A.C.
1219 {...... ...
1220 4898
1221 | ..
1222 4503
1223 4907
1224 4906
1225 4505
1226 4918
1227 4936
1228 4931
1298 4937
1230 4943
1231 4049
1232 4851
1233 4953
1234 4958
125 4961
1236 4082
1237 4967
1238 4969
1239 4974
1240 4980
1241 4981
1242 4989
1243 4992
1244 | ... ...
1245 5026
1246 5024
1247 5031
1248 5030
1249 5036
1250 8047
1254 5058
1252 {...euenn.
19253 5061
1254 |oeeaoa oo
1255 5071
1256 iy
1257 5079
1258 5076
1259 05
1260 34
1261 foeioio..
1202 5083
1263 {...... PP
1264 5001
1265 5094
1266 |..........
1267 5007
b b~ IR PR,
1260 5008
g 22 I P
121 5129
1978 st1g
1w 5130
174 5131
WS 813
1908 5147 1§,
XY Sudd
178 5186

: |
i Right ascen- | Deaclination,

Constellation. I:::g - sion, 1880.0. 1880.0. Yarions.
i b om | o 4]
5.4 14 40.5 15 39 | 14b, 178 P.
4.5 el 1 oa
BoOLS -..oen oo oL (206 B 5.5 | 44.91‘ 24 25| 144, 945 W,
33 Bootis . 59! 45.1 16 37
39 Bootis 5.5 45.6 | 19 13
Boatis 5.5 45.6 ! a1 46| 34 H.)
37 Boabis oo b 4.9 45.9 19 361
Draconis ............. (61 R)..| 5.4 48.3 50 41
7 Ure. Minor - cceeeveeee....8.0 2.4 511 74 39
1 Serpentis. ............ 42 B).. 5.9 544, o 19
BOOLIE «evoeerneescaranneees 594 52.4 50 06| F.209.
40 BOOYIS «ooone e 5.4: 55.1 3 45
Urs. Minor (or Draco) . ......_ | 4'> 55.7 66 25 @My
110 Virglods o.oeervcannnnsoneenas | 4.6 56,8 | 2 34
41 Bootis . 1.6 56.9 : 25 29
42 BOOtis . .oeieeeen.... 3.1 57.4 | 10 52
Bootis «ocnoo e 55 5.3 35 4t (39 11
Camelop (or Urs Min).(223B.).. 5.8 584 83 01
Draconis. .cveeceva-. (63 B).. 5.9 58.6 60 41
43 BOOtiB. cuvueerenvanaacnea Yo 4.6 59,3 27 25
44 BOOHIS. . . oenrnnnrineaenii® 435 M 59.8 | 4@ o1,
47 Bootis ..oiennie e .. 5.4 15 15 43 38 |
45 BoOti8. o oeunianinnneaenanes c.. 4.7 2.0 | 25 20 :
Dracouis . 55 2.2 66 2B
Draconis . 5.4 29 53 01
Bootis . .. 5.7 6.6 19 26§ 154, 106 W.
Bootis.......... 5.9 9.0 33 42
3 Serpentis ... 5.3 9.2 5 24
48 Bootis ........ 5.4 9.5 ‘2 36
4 Serpentis . .......c.ooeana.. 5.7 97 0 49
49 Booti8 . ovuaenreor a8l 3.1 10.7 33 46 |
5 SErpembis - vecennnemen arean. 4.9 13.2 2 13
Urms.Minor.....c..cooooneeen 5.1 13.3 67 48}(111.)
DM 2052 cceeemeaaneeeanan 5.9 14.2 16 03
1Coron® ... ..a... o. 5.8 15.3 30 02
COTOD® . e vmeeenmnamcarmnnnnas 5.9 15.9 25 2 | 3B.
Draconis. ... 5.4 | 16.5 52 25
50 BOOLIS . oooianniennaennnans 5.4 17.0 3 2
11 Urs. Minor.........o.ooeenan 5.4 17.2 72 15
5.4 8.2 40 01| 3369 Rad.
51] 18.2 30 43
42 20,0 31 a8
E 20,1 45 48
4.7 20.2 15 51
&9! 20.4 62 27 | 3320 Rad.
5.9 20.6 63 47
e Y 2.8 20,9 72 16
@9 B).. 58 A7 34 43 150, 8L P,
31! 218 59 23
5.9 9.5 2B 31k, WP,
42 229 ? 31
DM R8T ceee i liaeiinnnnnns 5.4 24.9 7 a8
59 Bootis {or ¢ Herenlis) ... ... 4.5 26.6 41 14
5.9 26.8 —0 46
4.7 o5 18|
4 COTOB® .oouuencmnrnns 5.4 28.1 3L 46
13 Berpontist. ... oeeocoaonsBa. 3.5 29.1 0 57
Draconds ...covvaen. (T3 B).. 5.5 2.4 64 35
5 COROR® e vvn-uvysnneraniannn 1.9 0.6 @7 or
15 Serpeatia . oooioncernneen e 59 30,1 18 03
8 CONOBM o onon ammaime aaonncBne 19 15 0.9 3 25

*Tronbls, same sige, = 1 0 LI’ — 58 in Dee.

{1 Double 62, same sime, = 1=.03’ + 37 in Drec.
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1280
128t
1282
1283
1284
1285

1297

1300
1301
1302
1303
1304
1365

REPORT OF THE SUPERINTENDENT OF

List of stars for latitude-observations—Continued.

B.A.C.

2
@®
=

5440

Constellation.

18 Serpentis.

Draconis. ... ooooooinioiiao.. !

Urs. Minor .

Draco {or Bootis) .
Serpentis
Serpentis...........

Draconis... .. .......a.... |
25 Serpentis .. CAZ
27 Serpentis ..o ioiiaenn.. A
28 Serpentis .. P : N1
31 Serpentis .................. v..|

Serpentis ... ... _...... ... K.}

Coron® . eneernnnuana. (59 B.}. [
34 Serpentis....co.ieeniennnn. w..|

Draconis. ... cooeviiieaanao.. ‘
H COron® -« .eovviniiniiannan 5.
37 Serpentis

Draconis .

38 Serpentis
} Ceorona ..
1 Herculis. ....... ... ...

41 Serpentis .o, ...,

12 Corops

i3 Draconis. ..
T Herculia ...

1t Herculis . ... cocinieae.. b,
Draconis .............(87B.)..
16 Hevonlis.. ... ...

28 COROIID asevee vuvacunaninsen on

Magni- ’Right ascen- | Declination.

tude. | sion, 1850.0. |  1830.0. Variaus.
- L 1,’_“‘
; h. m, ? o
59 15 310 16 31
5.9 32,1 54 20 | 3418 Rad.
5.9 ] =T 52 28
5.9 | 32.9 55 0L
4.91f 3.5 40 45
5.9 344 54 55 | 3426 Rad.
5.4 3.5 47 12| F 2%
44! 349 | n @
4.9 35.0 | 45
59 5.0 | 50 48
5.9 3.5 16 26
54 26,7 | 13 14
4.5 36.2 ! 20 03
5.9 36,5 | 18 52
5.9 3.4 69 40 | 15584 A. Oe.
4.2 3.7 26 41
2.5 3.4 6 48
4.9 39.6 52 45
5.4 M9 —3% %
49 10.6 | 7 M
3.5% 0.7 15 48
59 47 14 30
5.9 qsvai 18 3t
4.9 43.6 28 31
5.5 wvar, 44.2 | 2 33
5.9 4.6 55 44
‘451 4.6 26 26
3.7 4.8 | 4 30
55 4.9 62 58|12 H.
5.9 4.9 59 5% | 3459 Rad.
4.9 6.0 | 21 20
4.9 6.7 36
4.3 486 42 47
4.6 50.7 78 10
5.4 50,7 | 43 30
3.8 50.9 | 16 03
5.4 514 38 18
59 515 © 54
5.0 567 14 48
42 52.6 7 14
5.5 4.5 - 36 58
50 55.0 55 05
5.9 | g 50 15 | D. M.2%9.
4.9 55.9 18 09
5.4 56.5 33 40
4.9 | 56.7 30 11
45| 591 0 .
5.0 59.0 58 15
49 59,1 46 32
3.7 15 50,7 8 53
541 18 27 n e
49 48 % 4
3.8 81 45 15
59 6.0 0808
59 6.3 Q48
551 %3 590
59 (X T 97| 3524 Rad.
-89 .8 29 811318,
59 0.2 3998
B.dN 10 T
5.4 i CUA6 I 89T




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

N .
No. | B.A.C. Constellation. }f:"l"':" *I:ﬂtl‘;.'ff;’_' | Declle‘;‘ig_""' Various.
— 1 :
| h, m. | o
134t 5462 | 19 Ura. MImOr.......coocenennn.o. 5.9 16 14.2 % 11
1342 5439 Draconis «.oonomoeo-.. ©23.;.. 52| 15.3 60 04
1343 5460 Herenlis...ooeoveeae (9B .. 5.4 | 15.7 39 58
1344 5456 | 50 Serpentis ..ceee ceeemenanns - 4.9 16.0 119
1345 5463 | 22 Herculis i 3.7 16.1 46 36
1346 5466 | 20 Herculis .- Yen 3.1 16.6 19 926
1347 5473 | 19 Corons .. . 50 17.4 31 10
1348 5479 | 20 Corone.. 1. 5.1 1T.8 34 €5
1349 5480 | 21 Coronse. R 5.3 18.0 33 59
1350 5481 | 21 Herculis . w-eo.e 5.9 18.4 7 13
1351 5490 i 24 Herculis. ... . 5.1 19.9 14 19
1352 5511 | 21 Urs. Minor . [ N 5.2 21.0 76 2
i 5496 | 25 Herculis ... e 5.5 211! 37 40
1354 5502 Draconis . . ...(98B.).. 5.4 2.8 33 29
1355 5514 Draconis «.ceeen-.... (102 B.).. 5.4 2.2 @ 2
1336 55i2 | 14 Draconis*.. R . U7 22.4 61 47
1357 e Ophiuchi .. 21 B.).. 59 2.5 0 53 164 304W.
1358 5523 | 30 Herculis ... R 47 24.7 | 42 09
1359 5520 | 10 Ophigehi coaeevineunan ALl 4.2 pIR 2 15
1360 5325 | 37 Herenlis ... 27 251 91 45
1351 5527 Herctlis cacuee cuaneamreaniSon 59 25.4 20, 45 | F. 492
1362 5531 | 28 Herculis...cc..ovvaeran-aomin, 5.7 26.% | 5 46
1363 5335 | 3¢ Herouhis «cceocioeeininmsman. 5.5 | 2.8 49 14
1364 5532 | 29 Herculis ..o oovooennans.dio. 51 27.0 11 43
1365 5545 | 15 DIraconis caceceveeeeeanaeenn Al 51 28,92 6 02
1366 |.ennnee. Herculis -«.. ..o .-..( 2063).. 54 23.3 45 53 | 16" BiOW.
1367 5552 | B85 Hercolis .....rveevervenna0.. 4.2 30.2 42 42
1368 5560 Draconis .«......-.-..(106 BJ.. 5.9 30.7 61 05
1369 5363 HerealiS oo mveenoiaeeeeannn. 5.0 32.3 13 56 | 107 B.
1370 5502 Urs. Minor. ccocenrieceninrnnn. 5.4 3.4 13
1371 5568 Herculis oo mciarannanenn 5.9 2.8 46 52
1372 55741 16 Draconi8........ociimneecenna: 5.2 33.4 53 03
1373 5575 | 17 DIacomif...occ.oooioeieeannn. 4.9 214 53 10
1374 5587 Hercalis..ooouoee. .. (121 B ). 598 35.3 12 39
1375 5506 | 4R Herculig...ouv.vvrianonacracns 4.9 35.5 49 20
1376 5599 Draconis...c.. ...... {110 B)).. 52 35.6 56 13
1377 5597 Heroulis. ... «-ceoun. (125 B.).. 59 36.0- 25 03
1378 5604 | 40 Hercuolis.... ..oc.oooaoot g 3.1 36. 8 31 49
1379 5602 | 39 Herouliseeecorcanmsennrnnsenn- 59 36.8 Q7 09
1380 5617 | 44 HoronliS .oeeeercacasrannsefan 31 38,8 39 09
1381 5619 Hercohift caus sanenn. (138 B.). 5.9 39.4 3¢ 16
1382 5628 | 18 Draconis. ... . ... ... 0. 3.1 40.1 6¢ €9
1383 5631 | 43 Herculis .ccunenneennann- i 5.4 40.1 8 48
1384 [.oeninenn. Herouli.ooaus s+ 59 4.4 43 g5 | 16 1289 W
1385 5631 | 45 Hercalis ........ 5.3 4.9 5 34
1396 |.oevnoo. 5.7 |. 2.6 13 4g | 1423
1387 5643 4.9 43.0 51 00
1388 5647, 5.4 £1.0 13 g9 | F- 294
1389 5648 | 47 Heroulis. .... 59 4.5 7 8
1390 5659 | ‘21 Ophimehi . ... 5.9 45.3 12
1301 5667 |- 52 Horcnls ..oooocie.oiaanenns. 4.9 5.7 % 12
1399 56771 51 HarculiS...coceinneraoncenans 5.3 4%.8 2 52
3303 5008 42 483 10 22
1394 5705 59 3.4 37 42
s 5.8 9.7 g1 11| 164 1S13W.
1206 s708 4.1 50,1 18 38
12397 508 31 5.0 9
Temet . 50 53 55. 4 6 .19
1309 5791 | 58 Toroolis. . oo .caiiaensiaas Loe 3.7 53.7 3L o
A0 L] Horenlei.i.eesi... {181 BY.. 56 5.9 o2 49 | 16% 1688 W.
01l bme DIWOORIB o v vovnerens (1A BY.. 59| 16 512 56 52

IS

*Donble, M = -1- 0%, 4
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List of stars for latitude-observations—Coatinued.

Ko. | B. A.C. ; Constellation. h::ﬁ.b !:;fit;:g; ) De;;l;;:.;fon, Various.

E

k. m. o ¢

1402 5747 | 59 Hereulis. coveveannne somnns d 5.0 16 57.2 33 45
03| Hereulis ... .cvoonn (20 R._. 59 57.4 25 41 | 16y, 1725 W.
1404 5749 Hereulis . oeunrerneerenmeamenns 4.7 57.6 14 18
1405 780 2T Y PR S e.. 4.2 58.3 82 14
1406 5769 T8 MiBOT. ceenecaarincnnannns T 5.9 58.6 73 1
1407‘, 5760 Ophinchi .. ...eeeue.- (120 B2} 5.5 5.3 ~ 0 43
1408 [. ... Hercalis. ... ....... @51B).. 59 59.3 19 46 | oy, 1781 W,
1409 5765 | 60 FHercnlis .ou .ocneaaneeanianens A5 16 59.8 12 54 ,
1410 |.oovveeeno| 93 Hercalis..oo.ooneana. @12 B.).. 5.9 17 L2 22 15 | 16n, 1844 W,
1411 5716 ] 95 Herculis.....ccovvecrivnnnann. 55 1.7 48 59
2| s DTACODIS «eeoeeaeenaeann . 4.7 2.8 54 38
maJ 5788 Borenlis . .ooon el 5.4 3.8 36 06
1414 | 5811 Trs, Major 5.5 5.5 o
M5 el ‘ Hereolis.cveneennn 51 5.7 40 56 | 17, 114 W.
1416 | 5802 | 37 Ophiuchi 5.5 6.8 10 4 .
417 | Draconis. ... 59 7.9 52 33 | 31378 L. L.
1418 | 5393 | 99 Dracomis. ........oeen- 31 8.4 65 52
1419 l 5821 | 64 Herculis* 3.1 9.2 14 32
1420 5828 Herculis ..o ouuerannns var.3.1 10.1 24 59
421 ... l Ophiuehi ....coven -- 5.4 0.5 21 | 17, 143 W2
1492 5830 | 41 Ophinehi . 4.3 10.5 — 0 18
M1 5834 ! Herenlis. a 10.9 | 36 57
1424 5840 Draconis .. 55 1.6 €3 01
1423 |........_. Hereulis_. 59 12.8 17 27 | 17y, 308 W,
1426 5842 | 68 Herculia 49 12.9 33 M4
1427 5R41 Ophiuchi. 49 13.0 1 ae
1428 5247 | 69 Herculis 4.6 13.3 371 a5
429 {oeenannns Hercolis ... cocnnee- 252 B).. 5.5 14.1 28 56 | 31545 L. L.
430 Hercul§ ....... ....(238B.).. 59 4.4 38 56} 17, STT WL
1431 Herealis ...... ......(256B).. 54 15.0 18 13
432 | Herculis ........ .... (250 B.).. 5.9 15.3 . 25 39 [ 17h, 465 W.
‘1433 5860 | 70 Herculis . oo..coreueanenvnann. 5.9 16.0 | 4 36
1434 5863 | 72 Hereuls .oooveeneennnns .. 5.4 16.2 | 32 33
1435 5371 | 74 Herculis ....... oo ameeennas 54 1.1 46 2
1436 5874 Hereulis .._........-{27t B).. 51 17.9 | 4 05
1437 5883 | 713 Herculis..o.ocvnvennicines JU 5.5 19.1 23 05
1438 L..ooel.e Ophitchi ...oeueer.en (201 B).. 5.4 19.1 16 . 96 | 134,516 W
1439 1ol 5.9 19.2 53 32 | 1937 B.
1440 5886 6.2 19,6 37 16
1441 5893 4.2 20.6 | 4 15
1443 5900 5.4 21.6 | 0 13
1443 5%03 5.4 BT 0 2
T84 5911 5.9 2.6 | 8 B
1445 5917 5.4 2.2 60 a9
1446 5510 53 24,92 -~ 8 57
1447 5018 59 24.3 53 46
s 5919 5.4 25,3 2 50
1449 5990 4.9 25.9 % 12
1450 5097 55 WB.4 31 13} Fo420.°
1451 5931 5.4 7.1 8/ W
1452 5437 31 2nY 32 2
1453 |ooicennnn 4.9 281 1921 | ¥ 813 W,
M54 .. 49 2.3 16 26| 3BI5 LL
1455 5544 5.4 2.3 N
1456 5941 1.9 2.4 3 3
1457 5930 5.1 "898 55 6
1458 5951 5.1 2.9 LR T
L0 . 5.9 0.9 2105 { T8 W,
ueo | sen ) ‘mol  mom|
1461 B9 DRoIS e es meosiyann s s 25 8. 13
] 5867 | 99 Herentia... .. ...iiiieenseilts 5.9 =6 Py o




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

1305
1566

1508
1500
1510
1511
1512
1513
1514
1315
1516
1517
1518

1519 |

1l |

1300

. Magni- | Right ascen- | Declination, |
B.A.C Couatellation, mg:. si(i, 1880.0. 18300, |
|
oo om | o
5975 | B2 Heremlis...................y_ 5.9 17 33.5 48 40
5078 | 26 Draconis.... coooiieviianian. 59 3.8 6t 58
.......... Ophinchi............ (263 D.).. 59| 35,7 15 14
5890 | 85 Herculis-.ec. reeeacnn cunid.. 12| 6.1/ 46 04
5591 | 74 Ophiuchi 5.0} 36.6 16 02
5899 | 83 Hereculis 58 37.6 24 38
5096 | €9 Opbinchi 31! 37.6 | 4 37
6006 | 28 Draconis ... - eveeecenno.. w.. 4.7 #.7 €3 49
e eemna Ophiuchi . 2711 B.Y).. 59 3.9 14 21
......... Draconis.ee oo oeiicaaaa o 59 38.6 5t 33
......... Ophiuchi............(205 B.).. 59 38.Bi 1 28
s DM B0 .ooeiieeiiaan L, 5.9 39.4 72 31
.......... Dracopis.ccoue. . .iieeinieo... 5.4 41.6‘ 53 a0
6021 | 86 Herculis................_.. ue. 37! 41.8 27 4%
Herenlis ........._..(3328,).. 5.4 41.8 17 47
. Herculis ..-.........(336 B.).. 5.9 419 38 5
6020 | 62 Ophiuehiceaeevneeciiiii iy, 3.7 4.9 2 45
Hercalis .. 5.9 42.0{ 39 22
Herculia.. 55 43.3 20 36
6030 Hercalis .. 5.9 43.6 19 17
6033 | &7 Herculis..... 5.4 44.0 B 40
6047 | 31 Draconis............c...n.. ... 4.7 a1 ] W2 12
.......... Herculis .o..........(349 B.).. 59 45.7 29 22
6032 | 30 Dracomis...........o......___. 49 | 46.¢ 50 50
.......... Ophiachi ........... (97 B.).. 5.9 46.5 12
et Opbiuebi .. ccevvna oo Ll 57 4.4 6 o
6068 | 80 Hereculis._.. 4.9 49.5 4 02
6069 Ophivehi c.ovvviiiinanao., 535 50. 2 0 42
6073 | &Y Herculis. 5.4 50.6 2% 05
.......... Herculis. 4.9 59.8 22 2B
6079 | 32 Draconis.... ...... 3.7 5L5 56 54
6082 | 91 HerculiB.eenao .o lB.L 3.8 521 37 16
6084 | 92 Herculis..... areaoes eanns [ 4.9 53.1 } 99 16
6001 | 33 Draconis ......_.......... y-. 2.5 53¢ | 51 30
6087 | 94 Heveulis......... 4.5 53.9 30 12
6089 | 66 Ophiuchi ..eceeo.. 5.3 54.3 EI]
__________ HercoliS ceoeenineiiaaaa oo 59 54.3 36 17
6084 | 93 Herculis. 4.7 5.7 16 46
6092 | 67 Ophiuchi . 4.2 547 2 56
6114 | 35 Dreconis.. 51 4.8 6 59
6101 | 68 Ophiuehi ......... 4.5 35. 7 1 18
.......... Hercnlis.............{(387B).. 5.4 562 3 13
6106 { 95 Herculis ...ocoioviceneainnnn, 4.3 56.5 21 37
6109 Hercalis. ...... “eeeenr {331 B.).. 59 36. 6 445 3
.......... D.MIOY. caeenn s iieeeeens 5.9 5.2 33 20
6110 5.1 57.3 20 50
6122 59 57. 4 7 00
6123 | - 70 Ophinchi*. 4.2 17 50.4 2 32
8134 | 98 Herculis c..cvnvvevanvenana.a.. al 18 190 @2 12
e caaseenen Herculls.............(44 B).. 39 1.4 32 14
8142 1.9 1.6 8 43
6143 | 72 Ophinchi...... 3.5 1.7 9 33
sl47 4.9 25 30 33
6150 a8 29 28 45
615t 57} 3.0 26 05
6157 4.3 3.6 o) 49
8159 54 37 20 03
aeavais 571 3.9 6 23
8162 51 4.0 o
PR | 59 4.7 3 18
. Fercolis. .. .-soenes (HIBYL . 59 18 48 18 27

Various.

17+, 1110 W,

32455 L. L.
324628 L. L.

32566 L. L.

17h, 1324 W,
17h, 1334 V.

17h, 1342 W
90h, 3570 W

1%h, 1438 W,

32707 L. 1.,

15h, 1591 W

17, 1719 W,

17, 1764 W

17h, 1941 W.

184,76 W

B2 L L.

* Double. 24 =03 --;é”inl'}ec.

163



164

REPORT OF THE SUPERINTENDENT OF

List of stars for latitude-observations—Continued.

" I
: N ' : I
No. { B.A. C. Constellation. 3;‘:5:_" };’ifl‘fl‘;;;‘f;‘ D“I‘B‘B.'f;"“, Various.
t }‘ b om. o
1524 |oocenen.. Herculls.......... -(425B). 5.9 | 18 5.8 36 26 | 18h, 137 W,
1525 6178 | 104 Heroulis .. ..._......._.... Al 1.9 7.4 31 2
1526 6185 Draconis ............ (57 B.).. 5.9 81| 54 15
1527 |oeeenan. LI, ccveeninrannnns 2B) 5.5 . 8.9 41 08 | 3EI2 L. L.
1528 6193 Ly ceeenneaeeana 3B 5.9 | 9.1 38 46
1528 |ooeenae. TUrs. MaJOT. o ceeveerannnnnn. .. 4.5i 110 86 37
1530 6203 g B4 1.9 | 42 08 !
1531 6224 | 36 Draconis.cceeerocaearnennn-.. 19| 13.2‘ 64 21 .
1532 6218 & B) 5.9 | 13.3} 40 53
1533 6213 Ophiachl. .. .coeviieriinnnan, 5.5 | 13. 4 7T 13
1534 6223 | 105 Herculis...... .coo.. coooun.... 5.4 | 14.3 24 24
1535 6227 | 774 Ophimehi....._......___...._. 5.4 i 15.0 3 20
1536 6231 | 106 Heroulis..... . 5.9 152 21 55
1537 |.cveaeeoe| 24 Urs. Minor... 5.9[ 15.5 2 59
1538 6235 | 1 Lyre...... 461, 15,7 36 o1
1539 6243 | 37 Draconis................____. 5.9 | 6.1 68 42
1540 6237 | 108 Hercalis ceeovviunvanoaonaa.. 5.4 ! 16.3 2D 48
1541 6248 | 107 Herculis ... 4.7 16,3 18 49
1542 [oeecnnnnn. Ophiuehi.ceiurieeceennnnvennn. 5.9 17.0 1L 59| 33305 1 L. !
1543 6245 Herculis. .. 5.1 17.5 17 46 j
1544 6255 Draconis ............ {168 B.) 5.0 18.5 19 04 |
1545 6251 | 109 Herculif cornoneeenaoennnnennn. 4.5 18.6 o 43
1546 [.oouennnn. 55 19.9 7 5334062 L L
1547 6268 5.0 20.3 39 27 ’
1548 6269 53 aL1 0 08
1349 6289 | 39 Dracomis. .. .ooeemee .. b.. 4.7 22| 58 44
1550 6297 | 43 Draconis -.ooeeneennn.... .. 1.6 2®.5 Il 16
1551 6302 | 44 DIaconis cooveeenrnnnnn... X-- as 23.2 | 2 4
1552 6300 Herculi§ ............{460 B.).. 5.9 24,6 23 47
1553 6316 | 42 Draconis. .. ......_...__...__. 19 2.6 65 29
1554 |.oenienl i Herculis............. {162 B.).. 5.4 B 16 513 1gn 103 W,
1555 Herculis..oo.o..n.... (464 B).. 59 21.8 23 32
1556 |, Lyr®........ e (28 B.) 54 283 30 28 | 18h, 794 W.
1551 45 Draconis .................. d. 5.2 20.5 56 57
1558 Herenlis . .o........... reamann 59 30.5 93 02
1559 §. Ophiuchi. ..ol 5.3 30.7 @ 02| tgn, 110 W.
1560 |, Ophbtuchi....... ..., 5.5 30.8 6 34| 34486 L. L.
1561 Draconis ............ (190 B,).. 5.4 a2 52 15
Serpentis...._..... (196 B), e... 5.4 3.4 — 0 2534199 1.
55, 2.2 33 22| 18h, 934 V.
5.3 a9 38 40
5.9 331 43 08 | 3005 Rad.
59/ 3.8 65 922 317, L.
5.4 3.5 62 25| 18518 A.Qe.
5.4 ar.2 52 03
4.9 38.8 1 56
1570 ... 5.4 30.4 31 49 | 34853 F. L.
1571 6368 53 40,3 55 95
1572 ©300 4.3 40.4 39 33
1573 6391 4.5 40, 4 39 29
1574 €387 4.2 40,5 20 26
1575 302 44 40.8 37 %9
1576 6294 5.4 40,7 37 928
IS {evenaee. 59 40.9 53 45
1598 feeunecinns 4.7 412 2639 | 186, 1218 W,
1579 £397 4.2 417 18 03 :
1360 8404 5.9 42.2 o9
158E | eniann. 59 42,5 Si 48 | 18618 A1 On
158 " o410 59 430 4035
A583 {. . oivannns 59 43.5 3138 | BOM5L T
1584 .. ... 5.9 18443 54 {68 B, )




THE UNITED STATES COAST SURVEY,

List of stars for latitude-observations—Continued,

No. | B. A.C. Constellation. 1::5:" l:;‘l’;:fl;;zfg " Delcé;gfxnt.wn,
| h. . o 7
1585 6428 Draconis --(206 B.).. 5.9 18 45.1 48 57
1586 6427 | O LYT cecearrrnervonnnnn... 5.4 | 32 95
1587 6429 | 10 Lyreo... 2.8 var. 33 13
1588 Jiwaevenn.. Aqguile... 5.7 13 30
1589 6438 | 112 Hereunlls ... .. .__..._. S 4 21 17
1590 |..oicnnnn. - L 5.3 T3 57
1591 6452 Dracouis . 5.4 52 49
1592 6463 . 47 Draconis.. 4.3 39 14
1593 6451 ; 62 Serpentis . 5.5 6 28
1584 6453 | 113 Herculis . . 4.9 2 40
1595 6471 56 Draconis........cco...... 5.6 w17
1596 6460 | 63 Serpentis .e..o.inoennn.... 42 4 03
1597 6410 Draconis cooeevaennn. 5.1 50 34
1598 6466 £5 ) 36 45
1599 f.eeoneno.. : Herculig ............ (493 B.)..° 5.7 17 58
1600 6473 Lyree..ccicniae e (92 B) .. 5.4 5.9 41 27
1601 6471 ¢ 64 Serpentis ..o ... 53 51,2 2 B
1602 6476 Draconis «.ocoooenn.. (24 B.) ... 5.4 51.7 48 43
1603 6475 | 13 Lyrse _...........c.o.c........! 4.9 var. ! 5L 7 43 47
h L 17 8 N Aguil®.....ooiiee .. (1BB).. 55 52.9 17 12
1605 | eeeanne. Hercudid .vveieanivnennninnn. .. 5.5 53.5 19 38
1606 6483 | 11 Aquil® .ooeivnciianiianano. .. 53 33. 6 13 22
1607 6487 ; 13 Aqmils ..o ... .. F.. 3.9 5.2 14 54
1603 | 6401 ] 14 Lyrse e cueracenaccannn.un, ¥ 3.4 545 32 32
1609 6406 | 48 DracomiS. .o coenveien. on... 5.5 54.7 57 39
1610 . ccvvvenn. Lyrm...-.......-....(102]3.).. 5.5 ! 54.9 20 04
1611 6497 | 15 Lyre........ weeumreaun e Al 5.3 55.3 31 59
1612 6510 | 52 Draconis................._.v.. 5.3 55.9 71 08
1613 Draconis. .o oaiiinenvnnnnnn., 5.4 56.0 65 07
1614 . D M40 e vanan. 59 56,2 W 40
1615 Draconis. .c..ccomeemninnran.. 4.7 5.2 S0 22
1616 .ol Aguilee. ... ... .. (30B).. 5.9 5756 1 38
1617 {oennnnnns DM 3888 . .t iniieen e 59 5.7 1 20
1618 6520 | 18 LT «crevcnnnnnnamanencncnns 5.4 58,0 46 47
1619 6522 | 49 Draconis.........ccvvineennn.. 5.4 58.4 55 29
1620 6528 | 17 Aquil® ... oo ¢ 3.1 18 59.9 13 41
1621 6534 50 Lyr®-coenn e, (122 B).. 5.9 19 0.4 31 3
1623 6543 1 18 Aquiled c.oooiiieiieineae.. 5.1 13 10 53
1623 6542 Valpe.overiiecranneac (@B, 5.3 1.6 24 04
1628 | ........ Aquilee. ..ol 4T B a4 16 16 41
1625 6547 5.4 1.9 28 26
1626 6551 5.2 2.2 53 14
1627 6553 59 2. 32 18
1628 6556 a1 3.0 35 55
1629 [ ... 39 6.6 82 12
1630 €571 59 7.2 31 65
161 6574 3.9 1.5 2t 21
1632 6572 54 T T 0
1633 6583 5.4 9.4 56 39
1634 6581 4.5 9.7 38 56
1635 6582 WP vaane annriaranrnnnsanns 5.9 9.8 20 00
1636 65697 1 Vulpe (or Sagitte) . ... cuu.... 5.9 10.1 21 01
1637 6585 | 9% Aquile _............ e 5.4 10,6 4 38
55 10.8 30 19
B P (B : 5 N 5.7 1.0 14 20
| 1640 6602 ¢ 2 Valpe ...... reeedienrans 4.6 1.1 2L 11
1641 6601 | 54 Draoomis «v.vciiivenenancane. 5.2 L8 57 30
1842 B509 1 VL LR . ...oiliiiaeania. Ol 4.6 12.2 37 ‘55
1543 85051 95 Aguileo....evvens i inn ., 53 12.2 1 23
166 89T 98 AquiME ceen v 4.9 12.4 0 52
1848 8612 | 5T Drasonis.......cccocais. ... .. 3.5 19 125 61 27

Various,

45150 L. L.

16b, 1528 W,

3542t L. L.
494 B.

18h, 1670 W.

18836 A. Oe.

33681 L. L. |
185598 L. L.

35851 L. L.

34853 L. L. i
(F. 273.) |

9 B.

36232 L. L.
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List of stars for latitude-observations—Continued,

1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656

1658
1659
1660
1661
1662
1663
1664
1665
1666

1668
166%
1670
1671
1672
1673
1674
1675

1677
1678
1679
1880
‘ 1681

1683
1684
1685
1686
1887
1668
1689
1690
1691
1692
1693
1684

1698
1697
1698
1899
1700
1701
1702
178
1704
1705
1706

1657 |

1667 |.

1676 |..

1682

1895 |

|
Right ascen-

B AC Constellation. T e o | e Various.
k. m. o/
.......... 5.9 19 13.2 9 241{80D,
6625 5.4 13.5 6 2
6615 5.4 14.0 2 09
6623 4.5 14.3 53. 09
6618 53 14.4 -1 07
4.9 16.2 — 0 30| 36489 L. L.
6650 4.3 17.9 73 08
6637 5.4 17.9 2% 02 )
6610 5.9 18.1 57 95
6642 55 19.0 16 43
6644 5.4 19.3 11 41
6648 5.2 19. 4 20 293
6646 3,4 19.5 | - q 53
6662 53 20.1 63 29
6656 5.4 o0, 2 43 09
6654 4.9 20.2 19 34
6653 49 20. 4 0. 06
.......... 59 20.8 12 48 | 36N53 L. L.
6667 4.0 21,8 36 05
.......... 59 22.0 14 02 | 36781 L. L.
6674 4.3 23,7 24 925 :
5.9 2.9 14 21 | 36867 L. L.
00 | SCyBOE............l Bl 3.1 25.9 2 43
6637 TCygni. . ieaaalll L. 4.2 26.7 31 28
6698 B8CygOi ool 45 7.4 34 12
Cygnho e 5.9 282 50 03 | 19337 A. Oc.
67011 38 Aquilee.........oll m 4.7 ag. 2 7 08
600 | 9 Vmlpe ............ Sarenenaaaas 55 29,3 19 3t
v 133 Aquibe 59 30,0 15 21
T4 55 30,1 20 12
. Cephei.oeininniniencninnaa. 59 30.2 83 14 | 3268 Rad.
eris | 4L Aquilee ......oiiiiiiaaaiL. .. 4.3 30.5 —1 33
6718 Cygni......... Meaieaseinaione. 55 30.8 42 08 | (F.423)
6723 Cygni 5.9 3.2 50 59
¢122 | 1% Cygni.. 59 3.5 36 41
6124 | 4 Sagitte. 5.1 3L9 16 12
6735 | 61 Draconis.......... 4.9 39,6 & 27
6731 Cygni . 5.3 32.9 44 26
6734 4.7 332 19 57
6140 5.2 34,6 29 53
6736 | 45 Aquilw .ol 55 34.6 —0 3¢
6730 4.4 34.7 17 44
5.5 5.5 13 33| 19h, 884 W2
6745 | M Cygnlo.nceivecioneiiian . 5.9 5.6 C 42 m
6744 4.4 ®.7 17 12
8148 5.6 36.1 544l
6149 5.4 36.9 11 32
6754 5.4 .2 15 U
.......... 59 38.1 32 .09 | 315%7 L. L.
8758 55 3.7 %
6159 5.9 29.0 13 B
6169 59 39.8 41 2
5767 59 39.8 710
6771 53 9.0 3704
872 31 9.6 10 19
6779 | 1 R . 31 1.2 4% m
§784 | 17 Cygni «oveenn LIS O %2 4.9 3w
6783 | 7 Bagittew . cveiinniinenna bl 42 2.1 18 34
67189 | 32 Aguile.. T & 55 a2 B Ry &
6751 8 Bagitim.. RS I 49 ©.3 185t
£802 . 11 19 439 BB S

B3 AQUME et




THE UNITED STATES COAST SURVEY,
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1707
1708
1709
1710
gt
1712
1713
1714
1715
1716
1717
1718
1719

1920.

1721
1722
1723
1724
1125
1726
1@t
1728
1729
1730
173L
1732
1733
1734
1735
17386
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
17489
1750
1151
1758
1753
1764
1758
1756
1157
1758
1958
1760
1761
1762
1163
1764

1385

et}

sl ST
B.A.C. Constellation. l:zﬁ:' gﬁg:,tl‘:;:; : Deglslg]:éton,i Various.
h. m. o 7
6799 CYEOEaaeenaeeecamennans 5.5 19 44.) 47 38
6805 | 54 Aquilm ... ... 5.4 45.3 10 07
12 Vaulpe -. 45.9 22 18
46.0 32 37
46.4 38 25
46.4 0 42
46.5 40 18
43.0 24 41| 194, 1501 W,
4.6 52 41
8.4 ] 46 43 | 19720 A. Oe.
48.4 23 46
48,3 g8 09
48.6 69 57
48.6 —_— 02
48,7 41 39
49.4 24 00 | (F.22)
. 0.4 6 06
.......... Cygni.... 5.9 50.4 | 36 41 | 32039 L. L.
6838 | 61 AQUil®.....oceeeeeonesenns 5.4 50.4 | 11 06
6839 | 10 Sagitt@. .ooceeeinnaccnaannn. 5.1 50, 6 15 19
6847 | 23 Cy@ni-.ouoe ceoioctceaaaan. 5.9 50,8 57 12
6852 Cygni (or Draco).ccoceeeeenan. 55 51.4 59 93
6849 | 22 Cyghi.oeioesecceencannes \ 5.4 | 51.6 38 10
6850 | 2L CPEUomennr ot 43 51.8 34 46
6853 | 11 Sagitte .. oooieeieeioi.n | 55 w3 16 2
| 6836 | 24 CyEni..ceiimenieiicnin 5.4 52,6 52 07
6857 CygOi vemenneraan.an (113 B 5.5 53,1 40 03
6858 | 12 Sagitte.cen.ocoiociicaaanes y..: 3.8 53.4 19 10
6167 Cygni (or Cephei) .. ..cucaeeat 5.0 53.6 58 32
.......... CFEiennannsenacnnmnne cmeas 3.5 53,9 30 39| 194, 179 W,
6866 | 14 VUIDPO «euvrinnennnnirarannnnn. 5.7 54.0 22 40
6868 | 13 Sagibted ... . oeieceiaciaenan. 5.8 54,6 17 11
6876 Cyghi cueecenenn e (10B) L a5 55.5 45 27 |
6875 | 25 OFghlceuoeeoocn ccneaennnennn 5.5 55,5 36 43
GBTY | 15 ValPBeeuaceanneanainnnmmnnns 4.9 56,2 27 26
6883 | 16 VaIPOoeene . cnevnnacornnnenns 5.4 56,9 24 36
6895 | 26 CyEilecauce. ceicnecnaceanibon 50 58,0 49 46
6890 | 14 Sagitte. . .. .. ..ooeoooa.aa. 4.9 53.0 15 48
6893 | 63 Aquilse ..oiicciiacnaccian.Tol 5.9 58,3 6 57
ceemremans [ 71 S 59 58,7 29 35! 1gh, 1910 W,
8807 | 15 Sagitte . .....ec.ceenn - 5.4 58.7 16 45
6901 | 16 Sagitte ... . -..ee.ieoioaaalel 54 50.8 19 39
cmmeemen Cygol cccivanneeanas (134 B.).. 59 59.9 31 53 | 19h, 4957 W,
cemaaoani Aquile........ e (2B 59 19 59.9 5 10
8905 | 64 Draconis.....coiomrennvenns e.. 4.9 20 0.2 64 29
6919 | I7 VOIP6 wueeoiiiaaeaeennens 51 1.7 23 16
6915 | 27 Cygmi-coveeremenesonnnn 5.4 1.9 35 38 .
6926 | 67 Draconis.........c.icnienns f.- 5.0 2.3 67 32
R, Aguils_....... ceeees (28 B 59 2.9 10 92 | 38554 L. L.
6936 | 69 Draconis.....ccrveevinaen mvone 59 3.0 6 08
6928 CEnl camecnre eeens- (ML B) L 57 3.1 52 49
....... CFEhl connnnernnvoni (140 B 59 2.1 34 04| 38588 L. L.
6932 7 66 Draconis. .. ueivuriiuanannoens 4.9 36 6t 38
6037 | 28 OB errcic iaccaimnadi 54 56 36 29
as34 | 63 Aqguile ... ..ociiieaeon Bl 3.5 51 -1 2
G040 | 18 VPO, . cenuvennincrinasonesnne 54 5.5 2 33
[ VOO cacsvoanninraansansinat 5.9 6.1 *1 31| 74B.
8843 | 10 Vulpe.....cicionnciionemens s 53 6.8 26 27
8952 | 6T Aquil® [.i..iiliceciaioeeiPis 49 87 4 50
0937 | M Vulpe.owoiivnsmeionvemsrearsnas 59 2.3 28 20
- HRNEEE . . T ORISR N 4.9 2 95 6 0

: '?:Dmﬂq.' North star provedos 0, § =* + 77, € in Deo,
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List of stars for latitude-observations—Continued.

i
| . . .
i No. | B.A.C. Constellation, Liﬁzf' T:;f:t] g‘g;i:- De(;‘;;l;?‘on’ Varions.
|
(! k. m. E
E 1768 6970 | 68 Draconis........... Ceeiamane- 5.5 20 0.6 €1 43
| 1769 60657 31 OFED oo oeoemeeaeanns 02 ) '1 909 45 3
i 1770 6067 | 29 CFEI aecicerrnnnnunnnaaann B, 5.2 10.1 ! 36 27
; 171 6966 VPO asinemeannsnaanannameans 5.1 10.2 | 25 14 | (16 H.}
172 6965 | 22 VOIDE.neeunramnnennenaenaenaas 5.4 10.3 | 23 08
1773 6976 | 33 OFZMieneninnmmeiecanaeneanans 45 10.6 | 56 12
1 6073 | 93 VIO oemeeeeeeeearemaeans a1 10.8 | o o
[ 1775 6975 | 18 Sagibtie . eovoieneiiaeinennns 59| 1.1 21 1 .
j 1776 6980 Draconis ...eeeveacrn aeaanaans 59! 1.3 60 17 | D. M. 2099,
DITTT e ] 24 VEIREL e 59| 1.7 24 18
| 1778 6083 | 92 CFEMI.o i e iiiaaans 4.9 11.8 47 2
f1119 6986 LYT®.nceinennrnnnnns (166 B.).. 5.3 [ 125 35 50
;1780 005 1 Cephei*. ....c.... evereaae K.. 4.7 2.0 - w7 o2
1781 6990 | 34 Cygni-.covivoiniiiicainae. 53 13. 4 37 39!
1782 ... ..... Delphini.c.oeeooeoaa.. {1 B) 5.4 f 13.9 12 52 | 204, 302 W.
| 1783 6998 | 35 Cygmi-..ooooeeno.e. R 53 14.0 34 37
(1184 Cygni-,aan.. e aamem—aaas 5.9 | 15.5 55 01 | 4734 Rad.
| 1185 7014 Aquil® ceoaiencnen Neemasneans 5.4 1.2 4 581 (2B H.
1786 {.......__. Delphini voevnnnseannas (3B.).. 5.5 1.3 14 09 | 39188 L. L.
1787 %024 | "1 Draconis. .. eoieoiiiiaoan- 5.5 17.6 61 52
1788 7022 | 37 Cygnd el y.- 28| 17.9 39 52
189 {.......... Cygmioeereceannn-ns {182 B.).. 5.5 | 18.2 45 24| 20430 A, Oe.
i 1790 7027 Cygil..ooeiencnea... (183 B).. 5.9 18.5 40 39
| 2791 76920 | 39 CFguiccecniiimiiiiiaianaans 4.9 “19.1 31 48
b Xso B N Cygnicevecenen..(180B).. 59{ 19.3 37 ©3 | 20h, 665 W.
1793 {een.. b 30 Vi T3 T 5.7 19.5 63 37
1794 70371 Draconis ..covneinns (275 B.).. 5.9 19.6 63 30
9 | VUlPe. e ceemnnans (90 B.). 5.4 20.4 21 ©L | 39329 L. L.
1796 7061 | 40 Cygniiee e, . 5.9 23.1 ag 03
1797 7062 | 43 CFEni..ceerecinecnnieeamceote, 5.9 23.3 48 59
1798 7067 | 41 CYEDiceuarreeannnnnmnn e - 4.3 24.5 29 58
1799 k{ive} 5.5 24.6 10 30
1800 7085 | 45 CYgni coeeemeeenon L, 4.9 2.3 48 33
1801 7086 Cygni {or Cephei) . 5.9 26. 4 55 40
1802 J...eee ..., 5.9 26.8 25 24 | 39594 L. L.
1803 7088 - 3.8 | 215 10 54
1804 7098 4.2 2.6 62 85
1805 7001 5.7 .6 18 49
1806 |- .cuoenn. 5.9 27.9 5t 5422 B
1807 7094 5.9 26.3 12 38
1808 7102 53 29.3 34 51
1808 7107 45 20.7 14 16
1810 7112 59 30.0 46 17
1811 7121 6 Delphini.... 3.7 319 14 1t
1812 |oeece ... 21 Valpe... 59 32.0 26 03
1813 7122 { TL AQUEl® .ov oot aiaiaineiaeae 4.6 321 - 1 32
1814 7125 | 5 Delphini..ccneniiianninnnn. t.. 4.8 321 10 58
1815 feemmeunnn, CFEM vamnesvareanaa (2B BI.. 5.9 52.9 37 5539885 L.L
1816 7131 | 8 Delphini..... 5.4 33.1 12 54 :
1817 7156 1 73 DIrasoni® ... coooeiaaiaanan. 54 a2 ™ 32
1818 7140 | 29 Valpe... +6 33.2 2 47
1819 %143 | 23 Vaulpe..... 53 33.3 93 48
1820 7141 | 7 Delphini.... s 54 3.3 9 40
1821 138 | 1 AQustHio..oiiiciiimaannes 53 333 0 04 .
1822 1148 Delphini 50 0.5 15 %6 | 328,
1803 {ovunsonnas Vulpe.... 59 B2 21 %4 |90k, 1116,
1624 7149 | 9 Delphini.. 8.7 M1 15 2
1825 1581 5.9 &2 40 08
1826 7180 50 8546 41
187 UTE | 75 DracOmis..creeeiuraicanvnsnnsf 55 a5y 81 01 :
1808 {.iaevamn s CFBOL cncanecmcnnaimesisonvas 59 20 358 437 92 1 20m, 1193°W.

"¢ Double, 94 sbar = 4 % 171 . — L5in Dev,



THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations— Continued.

I
No. | B.A.C. Constellation. 3::5:‘ ﬁiﬁ:“lgﬁ;’ De‘l'lsg‘o‘fgf““*g Various.
H ! i
k. m. o !
1829 7164 5.9: w 362 31 53]
1330 7171 1.5 3.3 44 51
1831 7174 53 37.6 17
1832 173 4.3 3.9 14 39|
1833 7162 5.4 8.5 49 551
1834 w188 54 3.7 2 51,
1835 7200 3.7 40.1 | 15 o4zl
1836 7194 3 4.2 0.7 30 17
1837 71607 Cephel.cveiennicrt i, 59 411 56 03
1838 7204 | 53 Cygni . 2.8 41,4 33 31
1839 7211 4 Cephei.........._......_. 54 41.7 66 13
1840 7215 Cephel.oovoooeooin 1.5 12.4 57 09 (6 H.)
1841 | L 5.9 42.4 33 55 20%, 1373 W,
1842 7213 4.6 2.7 36 03
1843 1220 3.8 42.9 61 22
B4 5.4 13.9 47 23] 21196 A.Qe.
1845 793 5.4 43.9 12 07
1846 7232 5.4 43.9 725
1847 ..., 5.9 44.3 51 53 | 21140 A.OQe.
1848 7243 5.4 44.9 5 90
849 | .. (037213 DU 5.9 45.1 51 28 | 21161 A.Qe.
1850 7241 | 56 Cygni.ceceienniennann.. 5.4 45.9 43 36
1851 | ... Delphini.............. 6.0 4.0 17 34 | 200, 1483 W.
1852 7246 | 31 Valpe...... ... ... 4.0 47.0 2 38
1853 7253 | 57 Cygni..ocieaciiicriea s 5.3 49.0 43 56
1854 | ......... Cygni. 5.9 0.0 32 59 | 32h, 3980 B.
1855 7256 | 32 Vulpe.. 53 49.5 27 36
1856 7235t Eguulei 5.4 49.7 4 04
1857 7258 | 17 Delphini. 5.4 40y 13 16
1858 7257 | 16 Delphini..........coooiioe. 5.4 49.9 12 o7
1889 | oL 76 DIRCODIS .. ..o 5.9 51.2 82 05
1860 7368 L2 e ¥ P 5.9 5.8 46 58 ¢
1861 7278 Cygni ... el @3B 5.4 52.6 | 50 16
1862 T2TT L 58 Oyghieeece ey 42 52.7 40 42
1863 7271 | 18 Delphini. . 5.1 52.7 10 a4,
1864 TRI5 | 33 Vulpe. o.ooei i 5.0 52.9 A 52
863 | ... INRCODIS oo oo e an 5.2 53.0: 80 06 | 5066 Rad.
1866 7216 | 1 Equulel .oevnion coeeeniia s 5.4 53.1 3 50
1867 |.......... Cephei....... . 59 53.1 5696
1868 7290 CFZNL cceaan enicneaeeanaaans 5.9 54.0 i 0w
1868 7204 [0+ 7 I (2 2741).. 5.4 54.6 50 00
J L 14U N 5.7 53.0 18 52 40682 L. L,
1871 7301 5.2 55.7 47 ¢3
1872 7311 59 56.2 e
1873 7310 54 56.6 58 58
1874 T306 | B0 Cyghi. . oo aaeaannn 5.4 57.0 43 4t
1875 7320 CyME. veenveaeraancraiaaannans 59 53.4 38 11
1818 7318 | 3 Bquulel.....coioeiineiinaiion. 54 58.6 5 01
8]l Cophel..o.ooovvnnnann, @38B.). 55 20 53.9 36 11 | 5091 Rad.
1878 7332 Cygni..ooveioe. (94 B 54 21 0.1 52 49
18 7333 | 62 Cygoiocccen ciimiaa bl 4.2 0.6 4 2
1880 4.9 1.5 w09
1881 g }Gl Cygnl...... ................g 5o L5 a8 09
1882 | . emeen [0 DU 5.4 1.5 30 42 | 40951 L L.
1883 45| 63 Cygni-ceniriiel e SR 4.5 2.5 47 10
1884 | 735 | 5 Bquulei ...._.. eane eeayes 4.2 45 9 39
1885 7363 Cephoi. . cveeanrsvaiansinassnns 5.9 5.6 w0 57
1886 7365 Cygnioen..on vemneen (304 B.) .. 5.4 63 53 04
11881 3.1 7.8 29 44
1888 4.6 8.7 9 31
16038 59 21 88 59 98
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List of stars for latitude-observations—Continued.

No. | B.A.C. Constellation. ‘ hi:ﬁ:'l‘ Rsile:,tlg:f)ii i Deilsi;?;.mu, Various.
B
f A . e
1890 7330 | B Hquuled ..oooooniioinoaann. a.. 4.5 21 9.8 4 45
1801 7335 f 4.9 10.0 37 32
1892 7398 i 4.5 12,7 38 53
1893 399 4.3 13,0 34 24
LT S 55 13.3 53 30
1895 7401 5.9 13.7 55 17 100 B.
1896 7402 5.3 14.1 43 26
1897 |ieenennnnn 5.9 14.8 21 32 | 21h, 310 W,
1898 7405 5.9 15.1 6 52
1899 T4LL 5.3 15.4 49 00
1900 7410? 5.7 15.6 23 21 | F. 2.
1901 7416 31 15.7 62 05
1902 ool 5.9 16.3 32 06 | 41554 L. L.
1903 7418 4.3 16.5 19 18
1904 7428 5.4 16.9 §4 22
1905 7421 : 5.0 16.9 6 18
1906 438 (107 B.)..! 5.9 17.1 76 30 |
1907 7431 Cygui .-.(331B.).] 5.4 17.9 48 52
1908 437 Pegasi .o vocnoaiian. a5 B.)..| 5.5 18,6 23 46
1903 [.eeenen-. CYEOi emeneinnnnn. . (334 B 59 189 36 50
1910 444 Vulpe cceeeeceaeens (131 B.)..{ 4.9 19.3 25 41
1911 7455 CFEBEe cmsvaaaaceann iacennenes 59 20.9 46 12
1912 7453 | B9 CFEOE. et iaeiieiianns 5.9 20.9 36 09
1913 7462 | 70 Cygui 4.9 224 36 36
914 7461 | 35 Valpe ....... 4.3 Q.4 27 05
1915 fooeenann. Cygni 5.4 0.6 48 19 | 22275 A. Qe
1916 7468 Cygni .. 5.5 2.8 52 22
1917 7465 Cygoi ... 55 231 31 42
gl Pegag) 5.4 2.5 91 40 | 21k 536 W.
1919 7474 | 2 Pegasi 1.5 24.5 23 06
1920 7480 | 71 Cygni 53 25,0 46 01
1920 {oeceeeenn Pegasi 5.9 25.3 11 37| 218, 557 W.
1922 482 % Cephei 5.4 25.6 66 17
1993 | .eeooans Cephel .. ..oomiea..0. .. 31 a1 mn 02
1924 7495 Cephel «ceevannnnn-. (116 B).. 54 A 50 56
1925 510 Cepheti . 59 23,4 79 47
1926 | ... (4772 U 59 28,7 49 25 | 22436 A. Qo.
1997 7503 | 73 Cygvi. on...-.. PUTUR p-. 40 2.5 45 04
1928 05 | TR OygRi 49 20,9 38 00
1929 520 ] 5 POEASE.eeoeiiianeainanas 55 321 18 47
1930 7521 | TACTEDI . cn e, 4.9 322 39 52
1938 [oeaennnnn. b o T T S 59 33.4 19 44 | 42199 L. L.
1932 7527 | 95 Aguarii....o... ... een 49 33.5 1 43
1633 9542 | 9 Cephei.cocennno.o.. 4.9 34,7 61 32
1834 544} 75 Cygoi.... .. 51 35.4 42 44
1835 46 | 26 Aqusrii 5.5 36.1 0 45
1936 547 | T Pegasl caiar i iecnaeeaanan, 54 36.3 5 08
1937 7555 Cephed naveevnvaann. (1R B.).. 5.9 36.7 54 20
1938 554 Cygoi oooeeee veee . BTT B .. 5.7 35 40 32
1939 7560 ar1.8 50 38
1040 |.. ... 323 40 37! (F.94)
1941 7561 38.3 a 19
1942 7566 3R.5 31 44
1943 568 3R.8 28 12
1944 867 o 388 16 48
1045 ki 30.2 8% o4
1946 55829 40.0 58 34
1047 568 40.2 70 45
1948 585 40.6 29 94
1949 87 | 27 Aquarii..........(11 Pegasi).. 5.4 1.2 2] 88
1850 |uemniaanns DM 4598, e 59 21 41.4 16.99




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued.

- . . Magni- | Right ascen- | Declination, N
No. | B.A.C. Constellation, tade. sion, 1880.0, 1830.0. Various.
I
h. m. e
1951 597 Cephei{or 78 Draconis) ... ... 54 21 416 71 46 | (16 H.)
1952 7595 | 10 Cephei. .. _............c.._.v.. 45 42.0 60 34
1953 7598 | 81 Cy@iiocecceecmeeaiisaenaonlo, 45 42.4 48 45
1954 7605 ] 12 Cephel.eeans coeernraeaeoannan ‘ 5.9 43.9 60 09
1955 7606 | 13 Pegasi ....... . 5.4 4.4 16 45
1956 7607 | 14 Pegasi 5.2 44.5 29 37 ;
1957 | oenano. Pegagi-ceranannn.... (2B).. 5.4 15.9 19 16 | 1%, 1056 W.
1958 T623 | 15 Pegasi -.uovuinneneannnn.n 5.7 a2 28 14 |
1939 T62T | 16 Pemasi.ccce.eenannnneeamaaan 5.4 47.6 25 21
1960 7631 Cephei ....(147B3) (2 A 10).. 5.9 48.0 55 14
1961 |- ....o_.. Pegasi -._............ (78 B.) 5.5 48,0 19 06 | 21h, 1136 W,
1962 |oecaanen - DM B046. oot 5.5 50. 8 20 42
1963 641 | 17 Pegani coiosieiiennniie e 5.9 51.1 11 32
1964 7638 Cephei..oceeimiiianiiienacaes 5.4 53.2 63 03
1965 7639 | 18 Pegasi . R 5.9 54.1 6 09
1966 TBE0 | 28 Aquarif.......ocoooieiooiil 5.9 55.0 0 02
1967 7662 1 19 Pegasic.eiiieetiiiiineia ... 5.5 55.2 7 41
1968 T664 1 20 Pegasl «occeeeiiaiiiaaan ... 5.9 55.3 12 33
1969 676 (0273 S 5.3 57.4 52 1R
1970 7686 | 16 Cephei. . ......_............... 4.0 57.5 72 36
1971 7681 Lacetts . ooocvnnnannn.. (£B.).. 59 58.2 42 04
1972 7685 | 32 AQUATT. .eriieiiariuiiiaan. . 5.9 1 . 58.6 ~1 9
1973 7689 | 22 Pegasi...o................. v.. 4.9 59.6 4 28
1974 7688 | 34 Aquarii.. .a.. 2.8 L 59.6 —0 54
1975 7693 | 93 Pegasi..coiiiciiiranneeannn.. 57 22 0.2 28 23
1936 7700 | 17 Cophei . . 45 0.3 64 03
1977 7699 | 18 Cephei..ooooooL il 3.7 0.3 62 36
1978 7705 Tacerte . .............{L0B).. 4.6 1.2 44 26
1979 707 | 20 Cephei ... ........... 5.9 1.4 62 11
1980 706 | 24 Pegasi . 4.2 1.4 24 46
1981 TI08 | 19 Cepheie.oooioiiiiiii e, 5.9 1.5 61 42
1982 T2 ) 25 Pegasi.. ..ol 9.7 2.2 21 07
1983 7721 | 27 Pegasi........ 1 5.4 3.9 32 35
1984 7723 | 26 Pegasi......... 9. 3.5 4.9 5 36
1985 7731 POZABE ceaennararnanaaans 2, 3.8 47 32 35
1886 Jovnvrmnnnn Peghsi.oeroone..n. (130 B, 5.9 4.8 11 02 | 298, 53 W,
1987 7133 | 98 Pegasi..co.oooo...... .. 59 4.9 20 23
1088 7146 Laeerte .. ....o...... {TB.).. 59 6.5 | 50 14
1989 7749 | 21 Cophoh. coininennnsianeann ol 4.2 6.7 5T 3
1690 7758 | 2¢ Cophei 51 .51 45
1991 1547 Cephei ... ... (183 R).. 59 7.5} 56 15
1949 77537 Pegasi . 5.5 5 44 o1
1993 7155 | 22 Cephei. 5.4 7.6 58 49
1994 77607 Cephed vovoennn.on, (189 B.).. 5.7 7.9 69 32
1995 759 Cephel. . cvuerinninniaanea, 5.3 8.1 60 10
19896 |..ooaa.. . LaCOrt® ot e caeanaa. 4.7 8.7 39 0T 1 H)
1997 [oonrecnnnn Ta0ert® «.coroen.nn.. @ B). 5.9 8.8 44 51 | 5614 Rad.
1993 710 Lacert® . ..oeounennn.. 24 B.). 5.9 9.7 2 2
1999 7718 | 23 Cephei..... T 5.0 10.6 56 _7
2000 %777 | 1 Lacerte ... B 48 10.7 ar 09
2004 77 95 Cephei. . 59 14.3 6 11
2002 7796 | 31 Pogasi.eceuonracninaneeaaaan. 5.4 15.6 1 36
2003 7198 | 32 Pogasi ceeenn..... eeeeienvas 4.9 15.8 44
4.9 16.1 45 56
5.9 1.9 20 14
4.6 12,9 51 38
45 19.2 0 45
4.9 19,7 48 52
5.9 20.5 3 47
4.7 2.8 4 06
59 2 R 30 12 | 92, 46T W,
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List of stars for latitude-observations—Continued.

No. | B. A.C. Constellation. .lf:‘ﬁﬁ ‘ R;i};: ’;;‘;;fl‘ I)erilé;a. (t}x.on, ‘[ Various.
|
k. m. o !
2012 851 Ceplel (or Urs. Minor) ........ 4.9 22 227 85 30 ‘ B2H)
2013 L. Cephei__...o.oo.... .. 5.9 22.7 | 70 09 | 24148 A. Qo.
2014 7832 | 55 Aquarii -..ooceeeocooooioas Z.. 3.5 29.7 —0 38
2015 7833 | 36 Pegasi 5.5 2.1 8 31!
2016 7837 [ 20 Cephel..coercieirineiinnnens 55 2.3 64 33 .
017 | .emeenn. Pegasi voeeeeennnanns (188 B.).. 5.4 23.5 26 09 29r, 120 P,
2018 7843 | 38 Pegasi coeoeieiiicamaaeano. 5.9 24.5 31 57!
2019 845 5 Laterts coeece caroacrnne veanes 4.7 4.6 47 06 |
2020 7843 | 27 Cephei....... [ §..1 3.8 var. 24. 7 51 48 .
2021 9830 | 6 LACOIHE vveereeccaeanananns 4.9 253 42 30!
2022 BT | 28 Cophiei oo 5.9 25.8 78 10
223 835 T Lacert® ... oooioooceiians [ 4.2 26. 4 4 40!
2024 81 - 5.4 28,0 7w 12
2025 1868 3.8 29,2 —0 44
2026 7876 5.9 | 29. 6 69 16 |
2027 w8a1 | 5.4 30.2 w53
2028 | R0 5.4 30.6 39 o1
2029 7888 5.4 32.5 50 56
2030 1896 54 32.8 130l
2031 7893 59 33.1 18 56
2032 | eeneunnn. Cephel «cvvmvennnnn .. @7 B).. 5.9 33,9 56 10 [ 5731 Rad.
el 4.9 33.9 38 26 |
5.9 34,2 36 58 44342 L. L.
5.2 314 62 58 ‘
55 | 24.9 13 55 22h, 186 P,
59‘ 35. 4 53 13 | 5791 Rad.
4.7 354 43 381
37| 35,5 1011
5.3 1 6.1 39 37
4.5 [ 361! 2 40|
59 TR 53 16
3.4 8% 4 28 35 |
5.1 § 389 12
4.7 E 40. 11 331
5.9} 40.8 43 55 J 200 027 Y.
3.9 40.9 2 561
5.9 42.7 36 40 |
5.9 E 4.8 53 47 | 5830 Rad.
5.9 4.2 62 18 | 5042 Rad.
18 Pegasi 2.9 4.2 23 58 |
2052 7961 COPhei.curenineannnmeanneannn. 5.7 44.8 5 m%
2053 7967 | 32 Cephel ouveemermronne cauaan o. 8.8 43. 4 65 34!
2054 7971 49 Pegasi.........o.ooiioeaoas a.. 4.9 46.3 9 13| °
2055 7978 Cophiel cooeeeeannonn. @41 B).. 59 46.7 61 03
2056 7932 | 15 Lacerts ......... e 49 46.7 42 39
2057 975 Pegasi ... --..(254 B).. 5.4 4T 16 12!
POSE |.eaeannn, COPhei ....coriane mecncnannnn 4.9 429 8 31|
2059 7933 Laeorte ......... U, 59 48.3 “ 01!
2060 798¢ Lacerts ...... eetemeaaeaae . 5.5 486 3 44
2061 7968 | 50 Pegasi....coceieiio.... 45 49.2 8 1
2062 [..en.... LACOTR o cememeceenaannns . 5,7 4.5 36 27 | am, 121 WL
2063 {.......... Lacerts® .. ooooooioniiiiiaa. 59 50.2 35 44 | 29m, 1133 W,
2084 79051 Lacerts . ....ocooeennn (F.69).. 4.5 589 4806 | (7. 64)
2065 7907 | 51 Pegasi..cooceon...one. TR 4.9 516 20 08
2066 79991 Lacert® ............. (F.63). 52 518 48 03 | (¥ 65.)
2067 05| 2 Pisciom ..oe..ieeeeieiiiils 59 * 523 o 20
2068 | ......... DM 3514 oo oo 5.9 540 5 0
2069 | ..eeioan. Pognsieeea s onves 2T BY.L 59 35.0 30 2 AMSB.
2070 |.veenennn. Cophei (or Cassiop.) ..ooen.... 5.9 55.1 36 38 | D. A 202
7] N D Cephet ...o........... @6H.).. 4.9 55.4 83 48 (36 H)
Pz 2023] Y Androm ... . ......... ol.. 3.8 99 56.4 44

:
i
!
!
i
i
i
i
|
|
]




THE UNITED STATES COAST SURVEY.

List of stars for latitude-observations—Continued,

Right ascerpil Declination,

—

No. | B.A.C. Constellation. ‘ H::i: sion, 16800, 1 1880.0. Tarions.
| ‘ .
! k. m. ‘ K

P17 3 DM A6 o] 5.9 2 56.5 i 2 40

2074 g03l | 4 Piscimm.......... B 4.6 5.8 3 10

2075 B0O32 | 53 Pegasi . /3: 2 var. 58,0 ! 97 96 |

276 8036 | 3 Androm - 17 568 19 24 |

2077 8034 Pogasi a 1.9 588 | 14 34

2078 8039 Cephei cevooan. ). 5.4 2 590 ] 66 34

2079 8051 | 55 Pegasi........ st 23 1.0 8 46

2080 $052 | 56 Pegasi.ce oo, ..o . 531 13| 24 49

2081 054 | 1 CaSSIOP «ruenremeennaenennn. j 5.3 L5 58 47

2082 eaeen.n. b3 008 s DU 5.4 1.7 52 10

2023 8058 | 4 ANAFOM «.ervnnrrroninaaanenn. 5.4 2.2 15 41

2084 #059 5 Androm .. .. 59 23 48 39 !

2085 8060 | 5 Piscium... AL 59 2.6 1 97!

2086 8070 | 57 Pegasi.. 5.3 3.5 g 02

2087 8071 | 58 Pegasi.ce.ierciineiiiniianna, 5.4 4.0 9 11

2048 8074 | 33 Cephel .nei il .. 4.5 4.1 4

2080 ... Pegasi .oooooeeinn. (305 B.).. 5.5 ] 4.7 16 56 ' 93, 4 T

2090 8076 5.9 4.9 2 55

2091 8078 | 59 Pegasi-...oc.ceeniouae.. 5.0 57 8 04

2092 BOS2 | 7 ADrOm .....oeeicaiiiiiiann. 49| 1l 48 45

2093 8083 Cassiop. ...... 5.9 751 56 30 |

2094 8106 Cephei ............. (W8B).. 5.9 1.0 | 0 14

2095 8107 Androm .. 5.3 1.0 | 52 34

2096 €105 | 6 Piscium ... 3.8 10| 2 38!

2097 8114 | 8 Androm ......ceooeoeii.one.. 17 12.2 Py

2098 8124 | 31 Cephei........_...o...cu...0. 5.1 : 13, 8 67 28 |

2099 8125 | 11 Androm 5.9 1.9 47 58|

2100 8128 | 10 Androm 5% 4.2 4 85

2101 8127 | 7 Piscimw ... 5.4 14.3 4 43

2102 #136 | 12 Androm 5.9 4.7 37 31

2103 9131 | 62 Pegasl..ooe oo el T 4.9 4.7 23 05|

2104 #138 Cassiop ... 5.9 3.8 61 83 !

2105 8141 | 64 Pegasi 5.5 6.1 3109

2106 €149 | 66 Pegasi....o...oooeeiiiiannt. 5.3 1501 o399

2107 8153 Cassiop.............{2H4B).. 5.9 12! 50 923 |

2108 BI5G | 67 PO@AST <xvrarsomneararancannnn 5.9 19,0 31 43

2109 8160 POZASE e renr e e s 5 19. 4 22 45 |

2110 g162 | 4 Cassiop....... e e | 5.3 10.5 13T

a1 4169 Piseinm........ooooeiueenee K. 5.4 | A.8 | 0 36|

2112 8177 | 10 Piseiot covenoeeennns oo 8. 4.6 2.9 | 5 43 |

2113 gle2 | 70 Pegasi.. 9. 47! 23,1 12 06

2lid 8188 Cassiop ....... 55 1 24.5 57 53 | (1 H.)

2115 8195 | 14 ARGROM ..oeeeoenniennnian. 5.5 25.5 38 34

2136 |oevrannn. Pegasi ... _.co..oc...(366B).. 5.9 25.5 28 00 | 23h 516 W,

217 8203 | 7L PeBSiceenerereeanraeanans. 5.9 7.5 T

2118 8213 Cephei vuvvcrenannnns (39H).. 5.9 27.8 86 39 | (39 H.)

209 {oeeennenn POgASE oo e v icnncannineians 5.9 27.9 20 11| 23v, 567 W.

2120 8206 | 72 Peghsl ooeooveiiiiaioaae 4.9 28,0 30 40

2121 8211 | 73 Pomaslcie.veriaieineiiaanaann. 5.9 28,7 32 50

2192 8212 | 15 Androm .. ameeenen 5.9 2.8 39 34

2123 8217 Ceph6i .oooeeenee. . (295 B .. 5.9 29,7 0 58

2124 8294 | 16 ABrOm «ooveeennegin nneacAn 3.7 37 45 4

2195 8T | TS Pegasl.eiaii e 55 3.9 17 46

2126 8220 | 17 Androm ..ec.oeeeooiieaena b, 4.3 32.3 42 36

227 8231 | 18 ABAXOI iovne e cneniannss 5.4 33.3 49 48

g8 87341 PORASI «vv s avnacmnracnnnnens 5.9 33.7 9 01| (F.5%)

2129 8933 Piscium. . 4.3 33.8 4 59

240 {.o.unee .- Copheleuenmn aeeriacanseanes 5.4 34.2 73 18 | 6148 Rad.

231 8298 | 35 Cephei.... 3.7 344 76 58

2132 BI37 ] 19 Apdrom ..ooieccinineniienn. 4.6 34.5 3 40

K133 |-l . ADETOMm . oieioeoamene. 5.9 23 34.7 36 03 | 23b,735 W.

!
|
t
i
i
i
!
|
i
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List of stars for latitude-observations—Continued.

I i . . i i
i . Magni- | Right ascen- | Declination, ; .
‘; Constellation. Lt do. si;u. 1880.0. 1830.9. ’ ]i Various,
- ¢ 1
‘ k. m. e 7 '
2134 8243 | 18 Piscium .o..oo voceonnnoo.. AL 4.5 23 35.9 1 071
P15 3 DD 2038 e inneaenian! 5.9 36,7 63 51
2136 8230 | 77 Pepasi_. . 4.9 3.3 9 40
2137 8256 | 78 Pegasi . 5.1 32.0 28 42 r
2138 8261 | 20 Androm 5.1 40.1 445 45 |
15t I PO 5.9 1.2 56 47 | 26023 A. Oe.
2140 £268 52 a2 51 59
2141 8273 5.4 2.9 67 08
2142 827 6 Cassiop 57 43.1 6L 32|
I UE N S Androm 57 43.6 33 46 1 46676 L. L. |
2144 £296 Pegasi.. 5.5 46.3 2L 00
2145 8209 | 81 Pegasi i 4.9 46.4 1”97
2146 8300 | 82 Pegasio..coeiieicnennonn.. 5.9 46.5 10 16
{ T CasSIOP- e cenmnn caenaanenne P 4.9 4.3 56 49
! D. 3L 4214 57| 9.5 4 41|
. Pegasi oo 59 50. 6 21 59 | 23 935 p.
i | Cepheiiaeniiiiaeeee 59 50.9 g2 a1
] L ' Androm 5.9 5L0 £ 59 | 6226 Rad
: ' 5.9 | 5.2 55 63
: 232 4.3 i 51. 6 24 28
2154 [ 8330 | 8 Cassiop.................... 4.0 53.0 533 05
[g155 | £330 93 Piselom ...l .. 4.4 53.9 6 12
PRI56 | ! Androm .o.oooiiiiiaiiian.. \ 5.5 53. 4 33 04 | 2861 S,
) £ i ! D. M. 4538, 5.9 54.6 4 35
Q58 8344 Cassion «oeee coonennn @B 5.9 55,5 60 33
L PR Pegasi - ... U R 5.9 . s 16 52 435 1.
2160 | 8159 ;0 CABSIOP +eureoeeicaneaaaaann 5.4 53.1 61 37|
imfn Lo Cepheis. 5.9 52.5 66 29 | 6293 Rad.
13 (i Andrem 39 58,5 41 26 | D. M. 4933,
[9153 a:smi CABSOD <o oeeennneeees i 5.9 58.9 60 39 (!
} 2164 8370 * 86 POZasi -« veveemreaciaeeeaaannns E 5.4 23 59.6 12 44 '

Annual precession in declination.

i

é]:ight ascon-% Annual pm-f Xight ascenA' Right ascen- | Annual pre- | Right ascen-g
‘ sion. ‘f cession, sion, : sion. cession, sion.

|

; h. . ! o k. . h. m. " h. .
; 0 60 + 20.05 24 6 00 0. 60 18 00
i 30 19. 88 20 30 — 2.62 30
| i 19.37 23 7 00 519 17 00
! 30 | 1253 30 30 6T | 30
i i i i

' 2 0 1737 | 2 00 g 00 10.03 | 16 00
30 15.91 20 30 12,91 30
| 3 0 14.18 2t 9 00 14.18 15 00
! 30 1221 30 ; 30 15,91 30
g 4 00 10, 03 20 0 10 00 17.37 | 14 00
i 30 7. 67 30 30 1853 | 30
i 5 00 519 | 19 00 it 00 18.37 13 00
30 G 268 30 30 19, £8 30
‘ 6 00 0.00 j 18 00 12 00 ~ 20,05 | 12 0
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APPENDIX No. 15.

ERRATA IN THE HEIS CATALOGUE OF STARS.

Page viii, note. For 6=30° 27’ read ¢=231° 27",

Page xii, line 2. For sexta read septima.

Page xii, line 5. Sentence inserted in Heis's Corrigenda.

Corrigenda, first page, fifth line from bottom, for “ b loco b'” read “dele b' "
Same page, fourth line from bottom, for * dele 5 7 read * b loco b*”.

Second page of Corrigenda, fourth line from bottom, for ¢ dele g ” read * g' loco g ™.
Same page, third line from bottom, for < g loco ¢* ” read “ dele g .

Page 1, No. 14, For B. A, C. read R.

Page 1, No. 16. Dele asterisk.

P’age 1, No. 20. 4966 B. A, C. =8 Urs. Min.

Page 3. No. 4. Add an asterisk.

Page 3, No. 8. This is 2 Draconis.

Page 3, No. 13. Dele second line. ‘

PPage 3, No. 16. For 4122 B. A, C. read 4112 B. A. C.

Page 3, No, 29. For 2983 R. read 2985 R., and change the place to R. A, 197° 7/, Decl.4 68" 3.
Page 4, No. 37. For26209 read § 1210 100 2 1.

Page 4, No. 46. This is 204 of Struve’s second catalogne.

Page 7, No. 142. Dele asterisk.

Page 7, No. 161, Dele 18.

Page 9, No. 216. =T7187 B. A. C.

Page 9, No. 220. =7299 B. A. C.

Page 10, No. 33. =440,

Page 11, No. 40. The places should be —

A. R. Decl.
322¢ 52/ +66° 5/
3220 54/ -+ 660 8

Page 11, No, 51. =2 28306.

Page 11, No. 52. Strike out this star, which is Heis 196 Cygni.
Page 11, note. For * min. 57 read “ min. 6™.5”.

Page 12, No. 76. =7799 B. A. C.

Page 12, No. 78. =X 2903.

Page 12, No. 88. For 7799 B. A. C. read 7871 B. A. C.

Page 13, No. 99. Dele 4670 48, This is X 2047,

Page 13, No. 101. =X 2950.

Page 13, No. 131. For B. A. C. read R.

Page 15, No. 19. =2 3049.

Page 16, No. 35. Transpose the designations of the two stars.
Page 16, No. 40. =16 Cassiopes.

Page 16, No. 46. Should be 175 B. A. C., R, A. 80 22/, Decl. 4632 20'.
Page 17, No. 80. =35 Cassiopes.

Page 18, No. 99. Dele asterisk.

Page 18, No, 120. =X 302.

Page 19, No. 9. =g.

Page 19, No. 20. =X 268.

Page 19, No. 21. =2 279.

Page 20, No. 61. For B. A, C. read R.
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Page 21, No, 80, Shonld be D. M. 4 45° 762, A. R. 400 53/, Decl. 46° 27/,

Page 21, No. 94. =38 Persei.

Page 2 .4_., No. 108. Should read 1219 B. A. C

Page 2 H_J, No. 109. Should read 12283 B. A. C

Page 22, No. 115, Should read 73°

Page -3, No. 9. Tor 1415 B. A. C. read 3936 A. Oe,

Page 23, No. 19. Should read D. M. 482 286, A. R. 54° 22/, Decl. + 682 &,

Page ..4 No. 29. Should read 58° 310 B., A, R, 58° 35/, 4680 &/,

Page 25, No. 59. =8 Camelopardalis. -

Page 25, No. 77. =18 Camelopardalis.

Page 25, No. 79. =19 Camelopardalis.

Page 26, No. 114. T'or 2650 B. A. C. read 2059 1’.

Page 26, No. 115. Should read 2650 B. A. C.

Page 26, No. 117. For 2002 R. read 2722 B. A, (.

Page 28, No. 28, Dele 475

Page 28, No. 32. Should be 44484 L. L., A. R. 3390 12 Decl, 4460 24/,

Page 30, No. 51. =2732 B. A. C.

Page 30, No. 56. =30 Lyucis.

Page 31, No. 65. Add an asterisk, anqd for 33 read 32,

Page 31, No. 67. Dele asterisk. This is 33 Lyneis.

Page 31, No. Insert as No. 384%, D. M. 47¢ 1660, mag. 6.7.

Page 34, No. 66. Heis has this star on maps IIT and IV.

Page 34, No, 66. =521%

Page 34, No. 80. Should be 2469 It A. R. 1522 %, Decl. 422 1,

Page 35, No. 115. Dele asterisk, and for 40 read 46.

Page 35, No. 128, For B. A. C. read R., both lines.

Page 36, No. 148, Should be 3904 B. A. C.

Page 37, No. 177. Dele 2412

Page 38, No. 200. =4300 B. A. C.

Page 38, No. 208, =4392 B. A, C.

Page 40, No. 43. 15 Can, Ven. =4408 B. A. C.; 17 Can. Ven. =4415 B. A, C.

Page 40, No. 45. =201%

Page 40, No. 57. Dele 261,

Page 40, No. 61. =269

Page 41, Nos. 81 and 82. Bruace the star identified with 82 as a part of 81, and insert for 82,
4632 B. A. C,, A. R. 206° 21/, Decl. 4 35° 10",

Page 42, No. 23, =5002,

Page 43, No. 42. =8345 B. A. C.

Page 43, No. 61. =26 Androw. =35

Page 44, No. 86. =178 B. A. C.

Page 44, No. 87. =181 B. A. C.

Page 44, No. 101, =3515%

Page 45, No. 108. =X 108.

Page 46. All the stars of Equuleus, exeept 10, are wrongly identified. They should be as fol-
lows:

1. =72535 B. A. C. 9. = { 41136 1., L.}
2, =7276 B. A. C. STl 41147 1 L
3. =7302 B. A. C. . =7372 B. A, C.
4. =40806 L. I.. 12.. =T7380 B. A. C.
5. =7318 B, A. C 13. =7405 B. A. C.
6. =7324 B. A. C. 14. =41533 L. L.

7. =200 484 P, 15. =T7421 B, A. C.

8. =7350 B. A, C. 16. =41615 L. L.
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Page 47, No. 7. For W read W=
Page 47, No. 11. For W read W=
Page 47, No. 17. =T528 B, A. C,
Page 47, No. 22. For W read W=
Page 47, No. 26. For W read W2
Page 47, No. 28. For W read W=
Page 48, No. 38. For W read W
Page 48, No. 54, For W read W=,
Page 48, No. 55. Add =. For 28 read 29,
Page 48, No. 50, Add 28.
Page 48, No. 62. For W read W3,
Page 49, No. 64, For W read W-:.
Page 49, No. 65. For W read W=
Page 49, No. 83. For W read W2,
Page 49, No. 84. For W read W
Page 49, No. 83. For W read W2,
Page 49, No. 89. For W read W=,
Page 49, No, 96. For W read W=
Page 54, No. 71. =299 B. A. C.
Page 54, No. 77. =321 B. A. C.
Page 56, No. 12, Add 5.
Page 58, No. 42. =834 B. A. C.
Page 59, No, 54. Insert before 54: Sia*=45 Arietis=901 B. A. C,; AR. 41> 55/, Decl. 4-77°
44’. Also, change 54 to 54b, and dele first line. "
Page 60, No. 5. Under 70° 27/, in column AR., place 70° 16/, and brace. Under 445° 41/, in
column Decl., place 445° 30/, and braee.
Page 61, No. 48. Above 5" 702 W place 5" 691 W, and brace.
Page 61, No. 48. Above 81° &' place 81° (/. Above 4320 38/ place 4-32° 42/, and brace.
Page 61, No. 56. For +34° 18/ rcad 54° 18,
Page 62, No. 56. Over 10569 L. L. write 10533 L. L.; under same write 10360 L. L., and brace.
Over 82° 30/ write 82° 17/; under same write 37° 54/, and brace.
Page 62, No. 72. For 1857 B. A. C. read 1350 B. A. C.
Page 62, No. 75. =1875 B. A. C.
Page 62, No. 83. For +48° b1’ read +48° 577,
Page 65, No. 35. For 1182 B. A, C.read 1177 B. A. C.; and for 55° 7/ read 53° ¢,
Page 66, No. 59. For A! read A.
Page 66, No. 61. Dele A=,
Page 67, No. 89. For 4" 311 W read 1342 B. A. C.
Page 67, No. 91. For ¢ read 4.
Page 67, No. 92, For 1342 B. A. C. read 4" 311 W,
Page 67, No. 94. Dele .
Page 67, No. 99, Dele &,
Page 67, No. 100. Dele v'. ;
Page 63, No. 101. For ¢’ read v.
Page 68, No. 130. For ¢! read c.
Page 69, No. 134. Dele ¢
Page 70, No. 165. For 5% 606 W read 1734 B. A.C.; forSU° 13/ read 81° 16'; and for 4180 15/
read 4 18° 26/,
Page 70, No. 175. =1793 B. A. C.
Page 71, No. 33. Under 39 write 40; under 22756 B. A. C. write 2278 B, A. C.; for 1020 38
read 1020 28/, and under it 1020 38/; for +26° 6/ read 26° 16/, and uader it write 26° 6/, and brace.
"Page 71, No. 38. For ! read «. :
Page 72, No. 45. Dele o’
Page 72, No. 70. Dele b'.

H. Ex. 133—23
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Page 74, No.
Page 75, No.
Page 75, No.
Page 75, No.
Page 75, No.
Page 75, No.
Page 75, No.
Page 75, No.
Page 75, No._
Tage 76, No.
Page 77, No.
Page 77, No.
Page 77, No.
Page 73, No.
Page 79, No.
read 19° 37/,
Page 79, No.
Page 80, No.
Page 83, No.
Page 84, No.
Page 84, No.

Page 84, No.

Page 85, No.
Page 85, No.
Page 87, No.
Page 88, No.
Page 90, No.
Page 90, No.
Page 91, No.
Page 93, No.
Page 93, No.
Page 93, No.
Page 94, No.
Page 94, No.
Page 94, No.
Page 96, No.
Page 96, No.
Page 96, No.
Page 98, No.
Page 98, No.

Page 101, No.
Page 101, No.
IPage 103, No.
Page 104, No.

bracket.

Page 105, No.
Page 105, No.
Page 105, No.
Page 107, No.
Page 107, No.
Page 107, No.
Page 113, No.
Page 113, No.
Page 117, No.
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16. Dele &%

28. For 2647 read 2636.

33. In column Dupl. Str. write 1168.

35. For 15667 L. L. read 2647 B. A. C.

35. For 1182 30/ read 117° 21/; for +9° 18 read +9° 2/

36. =2673 B, A. C.

37. For 9° 1860 B read 13667 ; for 199° ¢’ read 1180 30/; for + 9° 41’ read 9° 18",
12. Dele pl.

13. Tor »? read o.

47, For 1272 5Y read 128> 2/,

57. =29091 B. A. C.

66. Dele oL

74. For «* read «.

8. For 4 23° 34 read 4 23° 3¢'.

27, Tor 9" 809 W read 9" 780 W; for 144° 27/ read 1440 ¢'; for 4190 21/

32, Add 20.

66. Add 42,

161. For 177° 32/ read 1770 34

1. Dele 1596,

2, In column Dupl. Str. place 1396,

13. Add { o

14, =4152 B. A. C.

37. For 4232 B. A. C. read 12" 757 W,

1. For 4-13% 10/ read +13° 16/,

28. For 14 271 B. read 14° 2718 B.

102. In column Duapl. Str. place 2882

103. In colamn Dupl. Str. place 2892,

135. =308+ B. A. C,

3. Dele 10.

15. Add 14.

39. Add 34.

48. After 16" 147 P. write 5504 B. A. C.,, and after 16" 149 P. write 5582 B. A. C.
63. =5647 B, A. C.

69. Dele 49,

108. For 228 read 328°,

110. For 31545 read 31344,

117. For o read W.

192, For 6154 read 6151, and write under it 6152 B. A. C., and brace.
197. In column Dupl. Str. place 344°,

33. =6455 B. A. C,

35. In column Dupl. Str. place 5232

41, In column Duapl. Str. place 290%,

70. In column Flamst. place 30 opposite 6962, and 31 opposite 6963, and dele

92, Add 43.

98. For 7091 read 7085.

100, Tor 7085 read 7091.

159. In column Litt. Bay. al. place A.
161. Dele A,

179. =7889 B. A. C.

24. Add 14.

29. In column Litt. Bay. al. place ¢'.
156. Add 93.



Page 118, No.

Page 118, No.

Page 118, No.
Page 125, No.

Page 127, No.
Page 127, No.

Page 128, No.

Page 128, No.
Page 129, No.
Page 132, No.
Page 133, No.
Page 134, No.
Page 139, No.
Page 139, No.
Page 139, No.

Page 139, No.

Page 140, No.

Page 140, No.

Page 140, No.

Page 141, No.
Page 141, No.
Page 141, No.

Page 142, No,

Page 143, No.

Page 143, No.
Page 144, No.
Page 147, No.
TPage 147, No.
Page 147, No.
Page 149, No.
Page 149, No.
Page 152, No.
Page 154, No.
Page 154, No.
Page 155, No.
Page 155, No.
Page 156, No.

Page 158, No.

Page 158, No.
Page 159, No.
Page 159, No.

Page 161, No.
Page 162, No.

Page 162, No.
Page 162, No.
Page 162, No.
Page 162, No.
Page 163, No.
Page 163, No.
Page 164, No.
Page 165, No.
Page 166, No.
Page 166, No.
Page 166, No.
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23, For 927 B. A. C, read 59255 L. L.
27. For 1013 read 997.

29. =1013 B. A. C.

120. Add 68.

18, =2070 B. A. (.

19. For 2070 B. A. C. read 12278 L, L.
76. Add 24.
77. Dele 24.
103. For 16559 I. L. read 2825 B. A. C.
22, Add 6.

35. Add 12,

18. Add 1.

90. Dele 7.

91. For 2* read i

113. Dele 2.

115. For ¥ read b

117. For 4! read ».

118, Dele A

143. Add 48,

1. =3286 B. A. C.

-1

@

At bottom of page read 1868 for 18)56.
In column Dupl. Str. place 1692,

18. Tror 1400 9 read 149° &

19. =3449 B. A. C. Add 14,

35. For 5" read 10b,

10. For ? read A%

21, For 503 M read 120 46 W*; for 180C 45/ read 180° 59,
38. =4230 B. A. C.

136. =4666 B. A. C.

157, For v! read v.

159. Dele ¢*.

27. =3993 B. A. C.

33. For Bz read W3,

41. For B? read B.

31. =35760 B. A. C.

44, Tor ¢ read e.

66. TFor +13° 59’ read +13¢ 55/,
71. =5985 B. A. C.

93. Tor 268° 16’ read 2680 21/,
30. Tor o' read w.

35. Dele o°,

50. =6679 B. A. C.

54. Dele %.

123, =7130 B. A. C.

14. Dele £

15. For £ read &.

35. Dele 1.

36. Dele z°,

38. For 2% read 2.

2%, For v read ;.

4*, For & read ..

28, For d read ¢,
12. =6161 B. A. C.

28. =6343 B. A. C; for —23° 38 read —23° 31,
43. Dele &

44, For & read £,
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Tage 167, No. 70, Dele il
Page 167, No. 71. For &? read h.
Page 167, No. 76. Dele .
Page 167, No. 77. For ¢ read e.
Page 167, No. 89. Add 63.
Page 168, No. 24. =7221 B. A. C.; for —13° 4/ read —13° 5.
Page 169, No. 37. For 314° 49’ read 314° 54'; for —18° 1’ read —18° 2/,
Page 170, No. 7. =7242 B. A. C.
Page 171, No. 42, ==7672 B. A. C,
Page 171, No. 47. Add 36.
Page 172, No. 66. For 7793 read 7804 ; for 334° 11’ read 333> 59°; for 79 38 read T° 56,
Page 172, No. 84. For ¢' read ¢.
Page 172, No. 85, Dele g~
Page 173, No. 96. For —26° 56/ read —235° 50",
Page 175, No. 15, For 7986 read 7987.
Pages 176-177, Cephieus. In column 6™, for 39 read 33.
Pages 176-177, Urs. Maj. In column 6.7, for 100 read 101.
Pages 176-177, Aries. In column 2, place 1; in colnmn 223, dele 1; in coluamn 6™, for 22 read
- 23; in column Summa, for 80 read 81.
Pages 176-177, Cassiopese. In column 5.4, for 5 read 4; and in columa 6™, for 24 read 25,
Pages 176-177, Pegasus. In eolumn 4™, for 3 read 5; and in column 4.5, for 5 read 3.
Pages 178-179, Medize. In column 2%, for 7 read 8; in column 6=, for 584 read 583 ; in column
Summa, for 2184 read 2185.
Pages 178-179, Omnes. In column 2w, for 27 read 28; in column 6, for 1533 read 1534; in
column Summa, for 5421 read 5422,
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16.

LIST OF SKETCHES.

PROGRESS-SEETCHES.

. General progress.

Section I, northern part.
Section I, southern part.
Section I, Long Island Sound.

. Section II, Coast of New Jersey.

. Section III, Chesapeake Bay and tributaries.

. Section IV, Coast of North Carolina and Pamplico Sound.
. Section V, Coast of South Carolina and Georgia.

Section VI, East Coast of Florida.

. Section VII, West Coast of Florida.
. Atlanta base-line and triangulation.
12.
13.
14.

Section VIII, Coast of Louisiana, Mississippi, and Alabama.
Section IX, Coast of Texas.

Section X, Coast of California, southern sheet.

Section X, Coast of California, middle sheet.

Section X, upper sheet, and XI, lower sheet.

16 bis. Section XI, Coast of Washington Territory and Puget Sound.

11.
18.

1LLUSTRATIONS.
Aleutian Islands.
Base-apparatus.
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