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LETTER

SECRETARY OF THE TREASURY,

The Report of the Superintendent of the United States Coast Survey.

Hotse or REPRESENTATIVES, February 11, 1861,
Resolved, That there be printed five thousand extra copies of the report of the Superintendent of the Coast Survey for the
year 1860 ; three thousand of which shall be for distribution Ly the Superintendent, and two thousand copies for the use of
the members of the House.

JOHN W. FORNEY, Clerk.

TREASURY DEPARTMENT, December 20, 1860.
Str: I have the honor to present, for the information of the House of Representatives, a
report made to the department by A. D. Bache, LL.D., Superintendent of the United States
Coast Survey, stating the progress in that work during the year ending November 1, 1860,
and showing, by the accompanying engraved map, the general progress made in the survey;
also the manuscript map of progress prepared at the Coast Survey Office, in accordance with
the act of Congress approved March 3, 1853.
With great respect, your obedient servant,
PHILIP F. THOMAS,
Secretary of the Treasury.
Hon. Wu. PENNINGTON,
Speaker of the House of Representatives.
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Backe, A. D., Superiniendent. Geodetic observations at Gun-
stock mountain, N. H., and Wachusett mountain, Mass,,
32, 33 tide tables for navigators, 131-164; notes on
Gulf Stream observations, 165-176 ; discussion of magnetic
cobservations, 203-324.

Bache, Assistant B. M. Topography of Kennebec river, Me.,
37.

Bache, Sub- Assistant C 3. Services in Section X, 97.

Bache, II. W. Services in Section 1, 33 ; Section VI, 67,

Back river, Me., 37.

DBack River harbor, Mass. Special observations, 42.

Bagwdl, Sub-Assistant ¢. II. Triangulation of Florida coast
near Tampa bay, 76.

Baiiey, (Coast Survey schooner.) Bection I, 41; Section V,
59.

Balbach, A, Services in Hydrographic Division, 102,

Balmain, O. Bervices in Tidal Division, 103.

Bankhead, J. P., Lieut. Comg., U. 8. N. Hydrography of Da-

mariscotta river, Me., 39 ; of coast of South Carolina and

Georgia, 62 ; in the Gulf Stream, 73.

man, Sir Alexander, 25,

Barnard, I 8. Services in Engraving Division, 103.

Barnard, Prof. F. A. P. Observations in Labrador, 23, 24,
250-252.

Barnegat, N. J. Magnetic clements determined, 47.

Barnes's sound, Fla. Triangulation, 65, 66.

Barnatable harbor, Mass. Conti,uation of survey, 38.

Bartle, B. F. Bervices in Engraving Division, 103.

Buses. Site prepared near Anclote key, Fla., 76 ; selection
near Apalachicola, Fla , 78 ; preliminary line measured at
Perdido entrance, Fia, 79; at Groy’s harbor, W.T., 99 ;
on Sandy Point Point, 100.

Bassett, B. 7. 'Tidal observations, Section II.

Examined, 47,

Battle creek, Md, Topography, 50.

Bayou Bonfouca, La. Topography, 86.

Bayou Coushon, La. Topography, 86.

R,
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Bayou Le Bar, La. Topography, 86.

Bayou St. Jokn, La. Topography, 86.

Bayon Tschoupitoulas, La. Topography, 86.

Bayport, Fla. Triangulation carried southward towards Eg-
mont key, 76.

Beayfost river, 8. C.  Triangulation, 57, 58 ; hydrography, 60.

Bell, Gecrye, Liewt., U. S. 4. Services in Section I,34,35;
Section VI, 66.

Benner, F. W. Services in Eograving Division, 103.

DBenners, II, Tidal observations, 72.

Bent, Silas, Lieut., U. 8. N. Services in Hydrographic Divi-
sion, 102,183, 184 ; remarks on Sapelo sound, Ga., 408,
Bibb, (Coast Survey steamer.) Section IV,54; Section V,

60 ; Section VI, 70.

Blackwater bay, Fla. Triangulation, 78 ; topography, 81 ; hy-
drography, 83.

Blondeau, 4. Services in Engravivg Division, 103.

Blunt, Assistant Edmund, 'Triangulation of Hudson river, N.
Y., 45.

Blunt, George W., 186,

Boca Nueva key, Fla. Topography, 69.

Rodega, Cal. Magnetic clements determined, 97,

Bodies island, N. C. Connected with Pamplico sound by tri-
augulation, 52.

Dogue inlet, N. C. Hydrography of approaches, 54.

Dooth bay, Me, Bydrography, 33 ; dangers found in vicinity,
126,127,

Boston harbor. Remarks on survey for commission, 18 ; pro-
gress, 37, 38, 40-42.

Boutelle, Assistant C. O. Triangulation Section I, 34,35 ; re-
connaissance Section II, 45; triangulation Section V, 57,
58.

Boutelle, C. B. Services in Section V,57.

Bowditeh, { Coost Survey schooner.) Section VI, 67,

Dowie, T. C, Services in Section III, 49 ; Section 1X, 2.

Boyd, C. H. Services in Section V, 57.

Bradferd, J. D. Bervices in Beclion 1, 35; Section V, 59.

Bright, W. 7. Services in Section I, 42 ; Section VIII, 90.

Brittor’s bay, Md. Hydrography, 51.

Budd, Wm. Services in Sectien VI, 66.

Buli island, 8. C., B9.

Buoys. Change of No. 5, New York harbor, 47; list of
recommendations, 408.

Butler, J. C., 75.

Buzzard's buy. Bpccial examination in upper part, 38, 42, ¢3.

C.

Calibogue sound, N. C. Topography, 59.

Callan, €. C. Bervices in Coast Survey office, 104,

Camden, Me. Triangulation in vicinity, 35.

Camp éreek, Ga. Tides observed, 61.

Cupe Chudleigh, (Labrador,) Observations in the wicinity, 24,
229--275.

Cupe Oud bay. Topography, 38 ; hydrography,41; tides and
currents, 42, 43.

Cupe Cod canal. Special sarvey for, 18, 88, 41-43.

Cupe Hatiwas, N, €. Topography and changes, 53, 54 ; sound-
ings, 56.

Cuge San Luces, M. 'Tides ob:erved, 98.

Cape Small, Me. Soundings in vicinity, 89.

Cuseo bay, Me. Topograply, 39,
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Casey, T. L., Liewt., U, S. A. Observations near Bteilacoom,
Ww. T., 251, 292. .

Caswell, (Coast Survey schooner.) Section VI, 66.

Cauchy’ s, interpolation formulze, 392-396.

Cedar hammock, Ga., 58.

Cedar islaﬂd, N. 0., 53.

Cedar keys, Fla. Hydrography, 81.

Chandeleur sound, La. Hydrography, 89.

Charlestown navy yard, Mess. 'Tidal observations, 44.

Oharlotte harber, kla. Triangulation, 66, 67 ; topography,
69 ; directions for entering, and character of harbor, 354.

Charts, (Coast Survey,) 2, 8-10, 22 ; complete lists, 197-205,

Chussahowilzka river, Fla., 355.

Chatham, Mass. Magnetic elements determined, 43.

Chatham bay, Fle. Triangulation, 66.

Chenowith, J. H,, 96,

Chincoleague bay, Md. and Va. Topography, 49.

Cholera bank, off New York Bay entrance, 47.

Clopp, James, 341.

Coanjock boy, N¥. (. Soundings, b,

Coan river, Va. Topography, 51.

Coast Survey office. Report of assistant in charge on eccupa-
tion, 179-183.

Cole, R. G., Licut., U. 8. A. S8ervices in Section VI, 64,

Cole's ereck, Md. Topography, 50.

Collins, James. Observations in Labrador, 24, 267.

Compass dividers, 398, 399.

Compuling Livision, abstract of ocoupation, 102; details, 184,
185.

Coniour lines, systematic arrangement, 29, 217, 228, 229,

Cooper river, 8. €. Topography, 59.

Coosaw river, 8, C. Triangulation, 57 ; hydrography, 60.

Coguille river, Orggon. Hydrographic reconnaissance, 101,

Corpus Christi bay, Texas. Triangulation, 91; character of
shores, 356.

Corwiz, (Coast Survey steamer.) Section 1, 40. Bection VI,
70, Gulif Stream, 72. Section VIII, 84.

Corwin Rock, Boston karbor. DPosition, 40, 127.

Céte Blanche bay, Lz. Triangulation, 86;

topography and
magunetic elements, 88. . .
Cram, T. J., Capt., U. 8. Top. Engineers. Triangulation of
- Pamplico sound, N. C., 52.
Craven, T. A. M., Lieut. Comg., U. 8. N. Development of
shoal near Warrington, Fla., 83, 131.
Crawford, (Coast Burvey schooner.) Section I, 89.
VY, 60-63,
Orooked river, Fla. Topography, 80, 81,
Crystul river, Fla., 355, )
Currents. Boston harbor, 41, 42; Cape Cod and Buzzard
bays, 42, 43 ; Gulf Stream, 73 ; Mobile bay, 90,

8ection

D.

Daldgren, J. B., Commander, U. 8. N., 52. i
Dumariscotta river, Me. Triangalation, 36 bydrography, 59.
Dariscove istand, Me. - Hydrograhy of vicinity, 38,39,
Duna, (Coust Survey schooner.) Seetion VI, 67.

Duvidsen, Asistant George. Astronomical observations and
triangulation north of San Francisco bay, Cal., 95, 96;
magnetic observations, 97,

Dawfuskie ssland, 8. C. Topogzaphy, 59.
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Dean, Assistant G. W. Triangulation, coast of New England,
32, 34 ; determination of longitude and azimuth at Apala-
chicola, Fla , 75, T8.

Declination (of the magnetic needle,) 25-27.

Deep-sea soundings, coast of Maine, 40 ; ceast of North Carolina,
54 ; coast of South Carclina and Georgia, 60; Gulf of
Mexico, 83, 84.

Dennis, Sub- Assistant W. H. Services in Section I, 38. Sec-
tion VI, 65,

Delta, Mississippi. Topography, 87; hydrography, &9.

Develppments. Remarks, 16; general list, 120-126; ledge
near Pemaquid, Me., 39, 126, 127 ; Curwin Rock, 40, 1275
Asia Rip and Phelps’ Bank, 41, 128; channel of Coosaw
river, 8. C., 57, 58 ; Ossabaw and Bapelo bars, 55, 61, 408,
409 ; shoal off Tndian River inlet, Fla., 70.

De Zeyk, A. J., 103,

Diamond reef, New York harlor, 47.

Driscoperies, 120126,

Distribution of Coast Survey charts and annual reports, 22,
209-213,

Divisions of coast, 3-8 ; of Coast Survey office, 101, 102; of
Coast Survey report, 2, 3.

Donn, J. W. Services in Section III, 52;
102,

Dorr, Sub-Assisiant F. W. Topography of Long Island, 46 ; of
8t. Augustine, Fla., 67, 353.

Dowell, J. B., T5.

Downes, John. Services in Tidal Division, 102.

Drake's bay, Cal. Topography, 97 ; hydrography, 98.

Drawing. Revision of rules, 19-21.

Drawing Division, 8, 19-21, 103, 186-193,

Duchochois, P. C., 23, 262, 263.

Durant’s Point, N. C,, 53, 54.

DuVal, Sub-Assistant H, S,
sound, Ga , 59.

in Tidal Division,

Topography of St. Catharine's

E.

East bay, Fla. Triangulation, 78 ; topography, 81.

East Pass, 8t George's.sound, Fla., 82.

Bastport, Ms, Tidwrl obscrvations, 44 ; description of magnstic
station, 350, 351.

Liclipse (solar) of July, observed for longitude, 2, 23-25, 33,
34, 95, 101, 229-292,

Edisto base, 8. O, connected with triangulation of year, 56, 7.

Edwards, Sub Assistant W. S. Bervices in Section VI, 67.

Zlectricity. Phenomena observed at Cape Chudleigh, Labra-
dor, 257.

Flectrotyping, ~ Office progress, 103 ; details, 205-208.

Bl river, Md, Supplementary topography, 49, 50.

Elliot, (. H., Lieut., U, S, Enginsers. Charge of tidal observa-
tions in California and Oregon, 98, 101,

Zingraving. Revision of signs for finiched charts, 19-21.

Engraving Division, 8, 9, 103, 194-205.

Znthoffer, J. Services in Engraving Division, 103,

Zpping bass, Me. - Cobnection with triangulation, 35, 45.

Equatorial radius. Value used in Coast Survey office, 361.

Zsambia bay, Fla. Hydrography, 83.

Estimates for completing survey, 1, 10; of means for nexf.
fiscal year, 10-15.

Lifoula, Ale. Yatitude, longitude, and magnetic observa-
tiuns, 75, 76.

Zoans, H. G. Bervices in Engraving Division, 103.
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F.

Fairfaz, F. Services in Drawing Division, 103,

Fairfax, W, Services in Drawing Division, 103.

Fairfox, Assistant W, M. C. Services in Drawing Division,
103 ; notice of decease, 30.

Fuairfield, Assistant . 4. Triangulation of Pemobscot bay,
Me., 85, 86; of Chatham Lay, Fla., 66.

Fualse Hook, (New York bay.) FExamined, 47.

Farley, Assistant John. 'Triangulation of the Patuzent and
Potomac rivers, 48, 49.

Fauntlerey, C. M., Lieut. Comg., U. S. N. Hydrograpby of
Hudson river, 46-47; of Ossabaw sound, Ga., 61 ; remarks
on Sapelo bar, 408.

Faunileroy, E. H. Services in Section X, 95, 96 ; notice of
decease, 31,

Fauntleray, (Coast Survey brig.) Section X1, 99.
Fendall, Sub-Assistani €. Services in Section VII,
Section VIII, 81; in Computing Division, 102.
Ferguson, Sub-Assistant C. Topograpby of Sheepscot river,
Me., 36, 37 ; triangulation in the upper part of St. Mary's
river, Md., 50; triangulation and topography at Indian

River inlet, Fla., 65, 68, €9,

Finney, Sub-Assistant N. 8. Cosst topography between Cedar
keys and Tampa, Fla., 79, 355.

Fire Fly, (Coust Survey tender } Section V, 61.

Fire Iland buse, 45; magnetic elements determined, 47.

Florida. Pregress in air-line triangulation across, 10, 64 ;
character of weslern side, 79, 81, 854, 355.

Florida regf. Hydrography, 760; dangers developed, 130.

Formule, for computing latitude, longitude, and azimuth,
28, 361-391.

Fort Copron, Fla. Topography of vicinity, 68.

Fort Clinch, Fla. Tidal observations, T2.

Fort Pierce, Fla. Character of channel from Indian River
inlet, 68.

French, (engineer Coast Survey steamer Bibb,) 24, 249.

Frenchman’s bay, Ms. Triangulation, 35.

G.

Gallop’s island, Boston harbor, 42.

Gardner, W. H. Services in Drawing Division, 103.

Gaspartila islend, Fla. Topography, 69.

Geodetic elements, 361.

Geographical positions, Number of, 2, 21,

Geographical sections. Limits of, 3-8,

Geology. Coast of Labrador, 402-408.

Gerdes, Assistant F. H. Triangulation of Maria de Galvez,
Blackwater, East, and Perdido bays, 78, 79 ; topography
of dependencies of Pensacola bay, 81 ; of Passe a Loutre,
87.

Gerdes, (Coast Survey schooner.) Section VII, 79; Bection
VIII, 86.

(Nlbert, Assistant 8, 4, Triangulation of Corpus Christi bay,
Tex., 91; character of bay and of Laguna della Madre,
356, 357.

Gilbert, Sub-Assistant W. 8. Topography of fan Antonio, Mus-
quit, and Aransas bays, Tex,, 92; character of bays, 355,
356.

Gdbert's, bur, Fla. Bection run across Gulf Btream, 72, 73,

Gilliss, James. Sevvices in Section X, 96; Bection XI, 101,
289, 290,

78, 81,
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Gidliss, J. M., Liewl., U. S, N.
W. T., 25, 101, 275-288.

Gilliss, J. R. Services in Tidal Division,
dividers, 29, 398, 399.

Gill, W. G., Liewt.,, U. 8. A. Bervices in Section 11, 45.

Gleaner, (bark,) assisted by Coast Survey, 82.

G. M. Bache, (Coast Survey schooner,) Section VIII, 87.

Géebel, Professor, 25.

Goldsborough, H. A. Observations near Steilacoom, W. T,,
290, 291.

Goedfeitow, Assistant Edward. Services in Section VII, 75;
observations near Cape Chudleigh, Labrador, 23, 24, 268-
271

Governor's tsland, (New York harbor.)
47.

Grassy key, (Florida reef.) Wreck in vicinity, 130.

Gray's karbor, W, . Triangulations, 99; its character, 100,

Greene, O. D., Liewt., U. 8. A. Services in Section VI, 64.

Greenwell, Assisant W. E. Triangulation of Santa Barbara
channel and iglands, 93, 94,

Guano river, Fla, Topography, 67.

Gulf of Georgia, W. I\ Triangulation, 100,

Gulf of Merico. Boundings, 83, 84.

Gulf Stream. Remarks, 28; detail of year’s operations, 72,
73; notes on obeervations and results, 165-1786,

Qunstock mountain, N. I1. Determination of latitude and azi
muth, 33, 34.

Guthrie, J. J., Liewt. Comg., U. 8. N. Hydrography of Cedar
keys, 81; soundings in Gulf of Mexico, 83, 84; of Chande-
leur sound and Mississippi passes, 89.

Guthrie, (Coast Survey schooner.) Section III, 50, 51; Bec-
tion IV, 52.

Observations near Steilacoom,

103; compass

Tidal observations,

H.

IT1f Moon bay, Cal. Topography commenced, 97.

Holler, G. O, Major U. 8. 4. Observations near Steilacoom,
Ww. T., 291.

Hulter, Sub- Assistent R. E. Bervices in Section I, 82, 34 ; Sec-
tion VIII, 86.

Hampion river, Ga. Hydrography of lower part, 62.

Harding, W. W. BServices in Section I, 38 ; Section VIIIL, 87.

Harpswell Neck, Me. Topography of vicinity, 37.

Hurrison, Assistant A. M. Topography of Cape God bay, 38.

Hurris, Sub-Assistant Stephen. ‘Triangulation of Isle au Breton
sound, La., 85,

Hartnup, J., 35.

Hassler, ¥. R. Services in Section II, 46 ; Section 1V, 54, 55.

Hassler, (Coast Survey schooner.) Secction I, 35, 36 ; Section
Vv, 58.

Hatteras inlel, N. C. Changes In vicinity, 54.

Heberton, E P. Bervices in Scction I, 42.

Heights. Collection of data, 29 ; table for plane-table use,
397.

H.in, Samuel. Disbureing agent, 104,

Henry, W. H. Obsexrvations near Cape Chudleigh, Labrador,
245.

Hergesheimer, B, Services in Drawing Pivision, 20, 21, 103,

Hering, M. 0. Bervices in Section VII, 76.

Herron, W. R. Tidal observations at Charleston, 8. C., 63,

Hatzel, (Cosst Survey steamer.) - Bection III, 51.

Hicks's Neck, New York harbor, 46,
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Hlyard, J. E, 29.

i, A. P., Liewt, U. 8. 4, Assistant in Coast Survey office,
101.

Hilton Head island, 8 'C. Topography, 59.

Ilinkle, David. Services in Electrotype Division, 21, 104.

Hinrichs, Oscar. Services in Section III, 51; Section V, 56,

Hog Fsland tnlet, Long Istard, N. Y., 46.

Homosasse river, Fla. Topography of entrance, 79, 80.

Hove, Bernard. Services in Drawing Division, 103.

Hoover, J. T. Servieces in Computing Division, 102. Y

Hosmer, Charles. Services in Section I, 38 ; Section IX, 92,

Howe, ., 75.

Howell Cobb, (Coast Survey schooner.) Secticn IIIL, 51 ; Sec-
tion VII, BO.

Huybbard, H, B., 95.

. Hudson, Capt. L. J. Rescue of survivors of steamer Walker, 44,

Houdson river, N. Y. Triangulation, 45, 46 ; hydrography, 47.

Huger, Sub Assistant Benjamin.
tine, ¥la., 65.

Humboldt, (Coast Survey schooner.) Section X, 94.

Hunt, E. B., Captain U, 8, enginecrs, 341.

Hyde, Sarah (., ship, assisted near the Marquesas, Florida
reef, T1.

Hydrographic Division of Coast Survey office. Occupation of
officers and draughtsmen, 102, 183, 184, Rules for re-
ducing from original sheets in drawing charts, 216-229,

Hydrography. Gencral statistics, 22 ; summary of yeatr’s pro-
gress, 105-115 ; remarks on special localities sounded, 17,
18, 24; hydrography of Muscengus bay, Me., 38 ; of
Damarigcotta river and Liniken’s bay, 39 ; of part of Cape
Cod bay, 40 ; of Asia Rip and Phelps's bank, 41 ; of False
Hook channel and Cholera bank, near New York bar, 47;
of Hudson river, N. Y., 46, 47 ; of Potomac river, 51;
reconnaissance in the upper part of Currituck sound, 54 ;
line of soundings run off the coast of Virginia and North
Carolina, 54; Maffitl’s channel, Charleston harbor, re-ex-
amined, 60; soundings in Morgan, Coosaw, and Beaufort
rivers, 8. €., 60, 61; in Ossabaw sound, Ga., 61, 62; in
the approaches of Altamaha sound, Ga., 62, 63 ; off the
coast of Georgia and Florida, 70 ; in St. Augustine harbor
and approaches, 70 ; sections run across the Gulf Stream,
78 ; hydrography of Florida reef, 70 ; of Cedar Keys chan-
nels, Fla., 81, 82; of St. George’s gound, Fia., 82 in
Pensacola, Escambia, Maria de Galvez, and Blackwater
bays, Fla., 83 ; reconnaissance at Perdido entrance, 79 ;
special hydrography in Mobile bay, 88 ; reconnaissance of
the Rigokets, La., 89 ; hydrograpby of Chandelenr sound,
La., 89; of the Mississippi passes; 89 ; of Matagorda bay,
Texas, 92, 93; of Salinas River entrance, Monterey bay,
California, 98 ; of Ban Francisco entrance, 98 ; of Oakland
bar, 98 ; of Petaluma creek, 98 ; at the mouth of Sacra-
mento river, Cal., 98 ; hydrography of Drake’s bay, Cal,,
98 ; reconnaissance of Coquille River entrance,Oregon, 101,

I

Tardella, Sub-Assistant C. T. Topography betwzen Chinco-
teague bay and Pocomoke gound, Va., 49 : of Charlotte
harbor, 67, 69.

Toebergs, 257.

Indian creek, Md, 'Topography, 50.

Indian River inlet, Fl1. Triangulation, tapography,and chat-
acter of bars and channels, 65, 68, 69,

Triangulation near 8t. Augus-



ALPHABETICAL INDEX.

Infermation furnished in answer to special calls, 22, 117. ~
Inland passage, 8. ¢ and Ga, 57,58,59,61.

Instruments and apparatus, 29 ; trial of Blunt’s theodolite, 36.
Isle au Breton sound, La. Triangulation,.85.

J.

Jack, Prof. W. B., 25.

James Hall, (Coast Survey schooner.) Section VII, 78,81;
Section VIIL,87.

Jeffrey’s bank, 39, 40.

Jelffrey’ s ledge, 40.

Jekyl sound, Ga. Triangulation, 58,

Johnson, L. M. Bervices i Section X, 42; Section VIII, 90.

Johnson, Sub-Jssistani W. M. Topography of Sants Cruz
island, Cal., 97.

Jokn Y. Mason, (Cosst Survey schoomer.) Section III,49.

Joned & creck, Md , 50,

Joseph Henry, (Coast Survey schooner.) Section II,47; Sec-
tion VII, 76.

K.

HKarcher, L. Services in Hydrographic and Drawing Divisions,
102, 103. .

Kennebec river, Me. 'Triangulation and topography, 86, 37.

Kerr, David. Services in Section X, 97.

Key West, Fla, Establishment of a megnetic station, 27,71 ;
results, 326-349.

Kincheloe, Julivs. Services in Section I,35; Section V,58;
Section X, 36.

King, M. C. Tidal observations at Old Point Comfort, Va.,
52.

King, Rufus, jr. Services in Section VIII, 75, 77.

Kuwng, V. E. Services in Coast Survey office, 104,

Klackring, T. €. Bervices in Engraving Division, 103.

Knight, John, Services in Engraving Division, 21, 105.

L.

Labrador ezpedition. Preparation for observing solar eclipse,
28-25; report of Prof. Alexander, 229-275; of Lieut.

Comg. Murray, 399-402 ; of O. M. Lieber on geology, 402—
408,

Laguna Madre, Tex., 857.

Lake Pontchartrain, ‘Topography, 86.

Lamar, Tex., 355,

Langran, W. BServices in Engraving Division, 103.

Latitude, determined at Gunstock, at Wachusett mountains,
33; at Apalachicola and Eufauls, 75 ; at Ross mountain,
95 ; formula for computing, 361.

Lawson, Sub-Assistant J. S. Triangulation of Gray's harbor,

W. T., 99, 100 ; measurement of Sandy Point preliminary
bass, 100.

Leadbsiter, Captain D., $8.

Let, 8. 8., Comdr., U. 8. V. Charge of Hydrographic Divi-
sion, 102, 104.

Legged Lump.  Bhoal in Pamplico sound, N. C., 54.

Licher, 0. M. Notes on the geology of the coast of Labrador,

23,24,402-408 ; observation during solar eclipse of July,
282,

Ll’aw, 4. Bervicea in Drawjng Division, 103.
Linikon' s bay, Me, Hydrography, 39.

XV

! Linton, 8. B. Services in Drawing Division, 103.

} Lists. Of sketches accompanying report, 9,10 ; of parties

! and results in field, 105-115 ; army and pavy officers, 115,

! 116 ; information furnished during the year, 117 ; statis-

' tics, 118,119 ; of discoveries and developments, 120~126 ;
of tidal stations, 133135, 178 ; of maps and charts drawn
or in progress, 191-193 ; engraved or in progress during
the year,197,198; complete list of engraved maps and
charts, 199-205 ; plates electrotyped, 207,208 ; maps and
sketches distributed, 209-212 ; of States, &c, receiving
annual reports, 213 ; of maps, &c., printed during the year,
214-216; magnetic stations occupied within two years
past, 351, 352 ; aids to navigation recommended, 408.

Little river, N. C. and 8. C. ‘Triangulation of vicinity, 56.

Long Beack, N.J. Magnetic elements determined, 47.

Longfeliow, Assistant A. W. Topography of islands in Casco
bay, 37. :

Long island, N. Y. Topography, 46.

Longitude. Statistics of determination, 22; eclipse expedi-
tion, 23-25; observationsat Gunstock, N. H., 33 ; at Apa-
lachicula, 75 ; formuls, 361.

Long key, Floride reef. Shoal in vicinity, 130,

Lovell' s dsland, Boston harbor, £2.

M.

E Maedel, J. W. Services in Drawing Division, 103.
Maedel, 4. Bervices in Engraving Division, 103.

\ Muedel, E. A. Services in Engraving Division, 103.

| Maffiit’'s channel, (Charleston harbor, 8. C.,) examined, 60.

Magretic cheervations. General statistics, 2; recent defermi-
nations, 351, 352 ; establishment of station at Eastport,
Me., 27, 43, 44, 350, 351; determinations at Gunstock,
N. H., and Wachusett Mt., Mass., 32, 33 ; at stations on
Cape Cod peninsula, 43, 44 ; on Long Island, N. Y., and
coast of New Jersey, 47 ; discussion of Giracd College ob-
pervations, 25-27, 293~324 ; observations at Coast Survey
office, 62 ; at Key West, 27, 71, 72, 326-349; at Apa.
lachicola, Fia., and Eufaula, Ala., 76 ; at Mississippi delta,
87 ; at Cbte Blanche island, La., 88 ; at Bodega and Ross

®  Mt., Cal.,97; at Cape Chudleigh, (Labrador,) 268-271.

Macon, Ga., 75,

Meaine, Hydrography of coast near Muscongus bay, 35, 38.

Main, James. Services in Computing Division, 102.

Mankegan isdand, M.. Hydrography of vicinity, 38.

Manckin river, Md., 51.

| Maps and charts, (Coast Survey.) Complete list, 199-203.

| (See charts.)

| Mariz de Galvez bay, Fla. Triangulation, topography, and
hydrography, 78, 81, 83.

Mertin, W. T" Services in Drawing Division, 103.

Mason, Jokn Y., (Coast Survey schooner.) Section III, 49.

Matagorda bay, Tezas. Hydrography, 92, 93.

Matanzas river, Fla. Triangulation, topography, and hydro-
graphy, 65, 67, 70.

Mathiot, Geo. Charge of Electrotype Division, 20, 21, 103,
205--208.

Maynadier, W. M. Services in Coast Survey office, 104,

Mayo, G. U. Services in Section I, 35, 36 ; Section VII, 79 ;
Section VIII, 86, 88. :

Moy viver, 8. C. Topography, §9. .

McCOlery, Awsistant M. J. Services in Drawing Division, 103.
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McCorkle, Sub-Assistant 8. C. Triangulation of Apalachee bay
and St. Vincent sound, Fla., 77 78.

MeOoy, George. Services in Ergraving Division, 21, 103.

MeDonnell, Thpmas, 29, 32.

Mcllenry, Hugh. Services in Section I, 104.

McLean, N. H., Liewt. U. 8. A. Charge of Miscellancous
Division, 104.

McMurtrie, W. B. Services in Hydrographic Division, 102.

Mechan, Sub-Assistant John, Topography of Hudson river, N.
Y., 45,46 ; of coast north and eouth of Cape Hatteras, 53,
64 ; reconmaissance at the head of Currituck sound, 54, 55.

Medomak river, Me. Triangulation, 36.

Meredith, (Coast Survey schoorer ) Section I, 37; Section
vV, 59.

Meridian line, traced at Eufaunla, Ala , 76.

Merrymeeting bay, Me. Topography, 36, 37.

Meriz, W., 104.

BMeteorology. Observations ut Gunstock, N, H., and Wachusctt,
Mass., 34 ; at Apalachicola, Fla., 76 ; near Iiussian river,
Cal., 95; near Steilacoom, W, T., 280, 281 ; near Cape
Chudleigh, Labrador, 260, 261.

Bldzeroth, ¢, B. Services in Engraving Division, 103,

Mirage, 258.

Miscellaneous Division, 104, 208-216,

Mississippi delta. Topography, 87 ; hydrography, 89.

Michell, A. C. Tidal observations, 72, 84, 90.

Mitchell, Assistant H. Tides and currents of Boston harbor,
and Cape Cod and Buzzard's bays, 18, 41~-43; of Mobile
bay, 90 ; instruments for taking specimens of bottoms,
29, 3908.

Miichell, J. G., Liewt., U. 8. N, Hydrographic reconnaissance
of Coquille River entrance, Oregon, 101.

Mobile bry, Ala. Special survey, for improvement, 17, 18, 88—
90.

Moljack bay, Va. Topography, 51.

HMomic bay, Va., B1.

Montseag river, Me.

Monumnet viver, Mass. Topography, 38,

Morgan river, 8. C. Triangulation, 57, 58; hydrography, 60.

Mosman, A. T. Services in Section X, 95, 96 ; Section XI,
99, 101, 289.

Mount Relena, Cal.  Height determined, 96.

Mount Prospect, N. Y. Magnetic elements determined, 47.

Murray, Alezander, Lieut. Com'yg, U. 8. N. Soundings between
Cape Henry and St. Augustine, ¥la., 54, 60, 70 ; sections
across the Gulf Stream, 72 ; commund of Labrador expe-
dition, 23-25 ; report on voyage, 393-402,

Muscongus bay, Me. Triangulation and hydrography, 36, 38.

Muse, W. T, Commander, U. §. N. Hydrography of Potomac
river, 51.

Musquit bay, Texas. Topograpby, 92.

Myakka river, Fla. Topegraphy of entrance, 69.

Mystic river, Mass., 41, 42.

Topography, 37.

N.

Nantucke! shoals. Hydrography, 41.

Noapa crek, Cal., 97,

Nuawy officers on Const Burvey duty, 30, 116.

New River inlet, N. €. Hydrography of vicinity, 54.
New York harbor. 'Tidal observstions,47.

New York bar. Hydrogtapbic examinations, 47.

!
|
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Nicholson, W. L. Collection of experimental data, 29,

Nones, Il. B. QObservations near Cape Chudleigh,Labrador,
24, 265,

North Cargling.  Soundings off the coast, 56.

North Key prssage into Cedar keys, Fla. Examined, 81.

North river, Va. Topography,51.

North river, kead of Currituck sound. Reconnalssance in, 54.

North river, Fla. Triangulution, topography, and bhydrogra-
phy, 65, 67,70.

Norihwest channel into Cedar keys, Fls, Examined, 81. \

Nulty, Eugene. Services in Computing Division, 102.

O.

Ockiland bar, San Francisco bay, Cal.

Obituaries, 30, 31.

Oceullatioxs of Venus and the Pleiades observed, 25, 33, 94.

O:illa river, Fla. Triangulation and topograply of vicinity,
77,81.

Ocklokonee shoul, near St. Mark’s harbor, Fla , 77.

QOfficers (army and navy) on Coast Survey duty, 115, 116.

Opfice-work, in sections, 32, 45, 48, 52,55,56, 64,74,75,85,
91,93,59; abstract of report of assistant in charge, 101-
104 ; detailed report, 179-183.

Off-shore soundings. Coast of Maine, 40 ; coast of North and
South Carolina, Georgia, and Florida, 64, 60,70 ; Gulf of
Mezxico, 72, 83, 84,

Ogeechee Tiver, Ga. Partly sounded, 61.

Ogilvie, W. Services in Engraving Division, 103.

Qld Point Comfort, Va. Tides observed, 52.

Olimanns, Sub-Assistant J. G. Services in Section VII, 79;
Section VIII, 86-88.

Orerd’s Mouth boy, Me., 38.

Osbarne, J. A., 267.

Ossabaw tsland, Ga,

Ossabaw sound, Ga.
128,129,

Ouwl's Head, Me,

Sounded, 98.

Topography, 69, 60.
Hydrography, 61 ; changes noticed, 62,

Triangulation of vicinity, 35.

p.

Palmer, W. R., Cupt. Top. Eng’rs. Report as assistant in
chargs of the Coast Survey office, 101, 179-183.

Pamplico sound, N, €. Triangulation, 52.

Parrott's creek, 8. €. Sounded, 57,

Passamaquoddy bay, Me. Triangulation, 3%,

Passe & Loutre, La. Topography and hydrography, 87,89.

Patuzent river, Md. Triangulation and topography, 48, 60,51.

Pea island, Pamplico sound, N. C., 52.

Pearce, Edward, jr., 25.

Peas creek, Fila. ‘Triangulation and topography, 66, 69.

Peirce, Prof. Bengamin, 25.

Peirce, C. 8. Services in Section VIII, 86.

Prirce, {Zoast Survey schoomer.) BSection I, 35,36; Section
V1,65, 69.

Pemaguid Pont, Me. Rocks developed in vicinity, 39, 126, 127.

Penobscot bay, Me. Triangulation, 35.

Pensacola bay, Fla. Topography of dependencies and hydrog-
raphy, 81, B3 ; buoys recommended, 409.

Perdido bay, Fla. and Ala. Triacgulation commenced, 79 ;
character of bar, 79,

Petaluma creck, Cal. Topography, 97 ; hydrography, 98.
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Peterscn, A.  Bervices in Engraving Division, 103.

Petrel, (Coast Survey schooner.) Bection V,57.

Phelps's bank, off Nantuckel. 1ts digcovery and development,
16,41, 128.

Dhelps, T. 8., Lieut. Comg., U. 8. N. Hydrography of Muscon-
gus bay, Me., 38,39 ; of Jeffrey's ledge, 39,40 ; discovers
and develops a bank off Nantucket, 16,41,128; hydrog-
raphy of 8. George’s sound, Fla., 82,83 ; deep-sea seund-
ings in the Gulf of Mexico, 84 ; recommendation for buoys
in Pensacola harbor, 409.

Phillips, W. Bervices in Engraving Division, 103.

Photography. Application in rcducing, for maps and charts,
19-21; abstract of progress,103; details, 205-208; in
magnetic observations, 71,72; in astronomical observa-
tions, 262, 263.

Pinckney island, 8. 0. Topography, 59.

Pine tstand, 8. ©. 'Topography, 59.

Platt, Robert. Hydrographic examinations outside of New
York bar, 47 ; in Labrador expedition, 24, 264, 265.

Pleiades (occultations) observed for longitude purposes, 25,
33,94.

Pocomoke sound, Ya. Topography of upper part, 49.

Point Shirley, Boston harbor, 42.

Polarization of light at Cape Chudleigh, Labrador, 262.

Polar redius. Value used in Computing Division of office, 361.

DPorter, David D., Lieut. Comg., U. 8. N., 98, 99,

Porter, R. G., (schooner,) rescues survivors from wreck of
steamer Walker, 44.

Port Royal entrance, 8. C. Topography, §9.

Potomac river, Md. ¢nd Vu. Triangulation, topography, and
hydrography, 493, 50, 51.

Totter’s ereek, Md., 50.

Pourtales, Assistant L. F. Charge of Tidal Division, 102, 104 ;
reports, 177~179, 185, 186 ; services at Eastport magnetic
station, 28, 43 ; description of instraments, &c., at East-
port, 850, 351,

Prabable ervor of main triangulation north of San Francisco
bay, 96.

Progress in field-work during the year, 105-115; in office-
work, 183-216 ; general statement of progress in survey,
2, 8.

Drovincefown, Mass. Magnetic elements determined, 43.

R.

Raccoon sstand, Ga., 61, .

Ready, T. E. Tidal observations, 44.

Reconnaissance in Bection II, 45; Bection IV, 54; Section
VII, 79.

Records and results, 22, 23.

Reduetion, by photography, for engraved maps, 20, 21.

RBeport, {Coast Survey.} Division and arrangement, 2, 3.

Ricketts, J. J. Bervices in Drawing Division, 103,

Rigoleis, La. Hydrographic reconnaissance, 89,

Roanoke marskes, N¥. C, 52.

Rockland harbor, Me., 85.

Rockwell, Cleveland. Services in Section I, 38 ; Section 11, 46;
Section V, 59,

Rodgers, Assistani A. F. Topography of Drake’s bay and Peta-
luma creek, Cal,, 97,

Rolié, A. Bervices in Engraving Division, 21, 103.

Romerly marshes, Ga., 61.
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Ronckendorff, W., Lied. Comg., U. 8. N. Hydrography of
Matagorda bay, Texas, 92.

Ross mountain, Cal. Astronomical and magnetic observations,
94, 97.

Rules for reducing maps by photography, 19-21.

Rumpf, . Services in Computing Division, 102.

Rutkerdale. John. Copper plate printing, 104.

n

Sacramento river, Cel. Soundings near its mouth, 98.

Sag Harbor, N. Y. Magnectic elements determined, 47.

Salinas river, Cal. Hydrography of cntrance, 98.

San Antonio bay, Teras. Topography, 92, 355.

8San Antonio cresk, Cal. Soundings on the bar, 98.

San Clemente wland, Cal. Triangulation, 94.

Sandy Point, W. T. Measurement of preliminary base, 100,

San Francisco bay, Cal. Hydrography of approaches, 98.

San Sebastian river, Fla. Hydrography, 70.

Santa Barbara channel, Cul. Trianguvlation, 93,

Sarda Cruz island, Cal. Topography, 97.

Santa Maria de Golvez hay, Fla. Triangulation, topographby,
and hydrography, 78, 81, 83.

Santa Rosa island, Cal. Triangulation, 94.

Sapelo sound, (‘z. New channel developed, 55, 129, 130;
recommmendations for changing buoys, 408.

Sarasota bay, Fla. Reconnaissance, 354.

Seatills river, Ga., 58.

Sevannah river, Ga. Topography of enirance, 59.

Saxion, Joseph, 29,

Sehott, Assistant C. A. Charge of Computing Division, 102, 104;
teport on occupation, 184, 185; magnetic determinations
in Scctions I, I, and 1T, 43, 47, 52, 352 ; report on ele-
ments determined at Cape Chudleigh, 271 ; observation of
solar spots, 27, 324-326; translation of Cauchy’s interpo-
lation formula, 392.

Schaltz, W. P., 103,

Sereens to protect theodolite in observing, 56.

Scusset river, Mass. Topography, hydrography, and current
and tidal abservations, 38, 40, 42, 43.

Sea-horse Key channel, into Cedar keys, Fla., sounded, 81.

Seaton, Sub-Assistant M. Topography of Lake Ponfchartrain,
86, 87 ; soundings in the Rigolets, La., 85,

Sections of the Atlantic, Gulf, and Pacific coast—geographical
limits, 3-8, 105-115 ; details of operations in I, 31-44; II,
4447 ; IX1, 4752 ; IV, 52-55; V,55-63; VI, 63-73; VII,
74--84; VIIL 84-91; IX 91-93; X, 93-98; XTI, 99-101.

Seih, Assistant John, 30, 59.

Sengteller, A. Bervices in Engraving Division, 103.

- Shallutte inlet, N. C. Triangulation and topography, 56.

Sheepscott river, Me, Topography, 37, 38.

Shoals developed during the year, 16, 17.

Simpson, Sir George, 25.

Simpson, W.S , 102.

Sipe, E. H. Services in Engraving Division, 103.

Sketches. List accompanying report, 9, 10.

Smead, J. R., Liewt. U. 8. A. Charge of Engraving Division,
108 ; report on occupation, 194-205; charge of Miscella-
neous Division, 104 ; report, 208-216.

Smith, M, L., Capt. Top. Engineers. Air line triangulation
across the head of Florida peninsula, 64.
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Smith, Prof. A. W., . 8. V. Observations made near Cape
Chudleigh, Labrador, 23, 24,253-255.

Smith’ s creek, Md., 50.

Selar eclipse of July, 1860. Observed near Cape Chudleigh
Labrador, 229-275; near Fort Steilacoom, W.T., 275-292;
at Gunstock mountain, N. H., 83; at Sonoma mountain,
Cal., 195.

Solar spots, 25, 324-326.

Soncma mountain, Cal.  Astronomical observations, 5.

Sounding apparatus, 11, 398,

Soundings. {See Hydrography and Gulf Stream.)

Spring ereek, Fla., 81.

Standard bar. Comparisons in progress, 29.

8t. Andrew’s sound, Ga. Triangulation, 58.

Siations (Chesapeake bay) examined, 48,

Statistics of field and office work, 22, 118, 119.

St. Augustine hasber, Fla. 'Triangulation, topography, and
hydrography, 64, 65,67, 353, 70.

Si. Cutharing s ssuad, Ga. Topography, 59.

St, Charles’s bay, Teras, 355.

St. Clement's bay, (Potomac river, Md.) Hydrography, 51.

St, George's creck, Md., 50,

8t. George's river, Me. Triangulation, 36.

§t. George sscund, Fla. Topography and hydrograpby, 80-82.

8¢, Joseph's bay, Fla., T8.

St. Mark's, Fila. Triangulation of vicinity, 77.

St. Martin’s reef, Fin., 76.

St. Mary's river, Md., 50, 51.

Storke, W, D. Services in Section VII, 76; in Computing
Division, 102.
Strausz, 4. Services in Diawing Division, 103.

Triangulation, 77.
Triangulation of Penobscot bay,

8t. Vincent's sound, Fia.

Sullivan, Sub-Assistani J. A.
Me., 35.

Sulphur Peak, Cel.  Atmospheric peculiarities, 95.

T.

Tubles. Tidal, for navigators, 131-164; of elevations, for
topographers, 397 ; reference to table of depths at port
entrances, 21.

Taleott, R. H. Services in Section I, 32, 34.

Tuvernier creek, {Florida reef,) 66.

Telegraphic longitude. Determinations at Apalachicola, Fla.,
and Eufaula, Ala., 75.

Femperature of the earth observed in Labrador, 256,257 ; of
the Gulf Stream, 72,73, 165-176.

Tenpessee shoal, (Florida reef,) 71, 130.

Terrill, W. R., Lieut U. §. A. 'Iriangulation of Charlotte
harbor, Fla., 66, 67, 354.

T heodulite—Blunt's tested, 36.
instrument, 357 -361.

Thompson, A. W. 8ervices in Section I, 38 ; Section VII, 76;
on Labrador expedition, 23,24, 263.

Thompson, J. @ Services in Engraving Division, 103.

Thompeon, W. A. Services in Engraving Division, 103,

Throop, J. V. ., 30,

Tidl observations, at Eastport, Mec., 44; Damariscotta river,
Me., 39 ; Charlestown, Mass., 44 ; Boston barbor, 41,42
Cape Cod bay, near Feusset river, 40,42,43; Buzzard's
bay, at Back river, 43; New York harbor, 47; Hudson
river, 46; Washington, D. C, and 0ld Puint Comfort,

Method of testing a repeating
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Va., 52; Fort Sumter, 60; Charleston, 8, C., 63; Ogee-
chee river, Ga., 61; Fort Clinch, Fla., 71 ; Tom’s harbor,
(Florida reef,) 71 ; Tortugas, 72; St. Mark's, Dog island,
New inlet, and St. Vincent’s island, 84 ; Pcnsacola, Fla.,
83; Mobile bay, 90; Southwest Pass, La., and Isle Der-
nitre, 90 ; Pass Cavallo and Indianola, Texas, 93; Cape
San Lncas, (Mexico,) San Diego, and San Francisco, Cal.,
98 ; Astoria, 101. Summary of year, 105-115. Report
on office-work, 102, 103, 177~179, 185, 186.  Statistics of
constants for harbors, 2. Tables for navigators, 131-16¢,

Tilghman, J. L. Bervices in Section I1I, 49 ; Section VI, 67.

Tilton, McLene, Services in Section I, 35 ; Section VI, 67,

Todd, B. Il. Services in Computing Division, 102.

Tomaules by, Cul. 'Topography and hydrography, 98.

Tom’s harbor, Fla., 71. .

Toomer, Sub-Assistant J. H. Servicés in Section I, 33.

Tupography of Montseag river and Westport island, Me,,
36, 87 ; Merrymeeting bay, (Kennebee river, Me.,) 37;
Harpswell Neck and adjacent islands, Me., 37 : islands in
Boston harbor, 37, 38 ; Cape Cod bay, and shores of Scus-
set and Monumet rivers, Mass, 38 ; Hudson river, N. Y.,
45, 46 ; Long Island, N, Y., 46 ; betwcen Chincoteague
bay and Pocomoke sound, Va., 49 ; near the mouth of Elk
river, Md, 49, 50; Patuxent river, Md., 50; St. Mary’s
river, Md., and Potomac river, 50 ; North and Ware rivers,
Va., 51 ; coast north and south of Capec Hatteras, 53, 54 ;
between Shallotte inlet and Little river, N. C., 56 ; from
Port Royal entrance to Savannah river, Ga., 59 ; Wassaw
and St. Catharine’s sound, Ga., 59, 60; St. Augustine
harbor, Fla., 67 ; Indian River inlet, Fla , 68; Charlotte
harbor, 69; Wethloccochee and Homosassa River entrances,
Fla., 70 ; Apalachee bay and Crooked river, (St. George’s
sound, Fla.,) 80, 81 ; Santa Maria de Galvez, Blackwater,
and East bays, Fla., 81; Lake Pontchartrain, La., 8C;
Passe 4 Loutre, La., 87 ; Coéte Blanche bay, La., 83 ; San
Antonio, Musquit, and Aransas bays, Texas, 92 ; Santa
Cruz island, Cal., 97; Petaluma creek, (San Pablo bay,
Cal.,) and shores of Drake’s bay, 97. General statistics,
22 ; summary of year, 105-115; method of reducing for
the engraver, 217-229.

Tourrey, (Coast Survey schooner.) Section I, 38.

Zortugas, Fla. Tidal observations, 72.

Trent Hall creek, Md. Topography, 50.

Trent, N, C., 5%.

Triangulation of Passamaquoddy bay, Me., 34; Frenchman's
bay, Me., 35; Penobscot bay, Me., 35; of the rivers of
Muscongus bay, Me., 36 ; primary work in New Hamp-
shire and Massachusetts, 33; triangulation of Hudson
river, N. Y., 45; Patuxent river, Md., 48; Potomac river,
49 ; Pamplico sound, N. C., 52 ; coast near Little river,
N. C., 56 ; Morgan, Coosaw, and Beaufort riverg, 8. C.,
and of coast near Edisto island, 57, 58 ; Jekyl and St
Andrew’'s sounds, Ga., 58, 59; air line between Fernandina
and Cedar Keys, Fla., 10, 64 ; coast north and south of
St. Awogustine, Fla, 64, 63; Indian River inlet, 65;
Barnes's sound, (Florida reef,} 635, 66 ; Charlotte harbor,
66, 67 ; Florida coast below Bayport, 76 ; between Ocilla
river and St. Mark’s, Fla., 77; St. Vincent’s sound, Fla.,
77 ; dependencies of DPensacola bay, 78 ; Perdido bay, Fla.
and Ala., 79; Isle au Breton sound, la., 85; Cbte
Bianche bay, La., 86 ; Corpus Christi bay, Tex., 91 ; Santa
Barbara channel and islands, Cal., 93; primary work north
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of San Francisco bay, Cal., 95, 96 ; triangulation of Gray’'s
harbor, W. L., 99 ; Gulf of Georgia, W. T., 100.
ral statistics, 22 ; summary of year, 105-115.

Trowbridge, Prof. W. P. Gulf Stream examination, T1-73;
sounding apparatus, 29, 71; establishment of magpetic
station at Key West, Fla., 71, 72; description of Key
West Station, 326-349.

Purtle islend, 8. C., 59,

Tupilight, (Coast Survey schooner.) Section VIII, 85.

Tybee island, Ga. Shore-line survey, 59.

u.

Occupied in primary triangulation, 33.
V.

Variation of the magnetic needle. (See Magnetic observations.)

Varina, (Coast Survey schoomer.) Section II, 46 ; Scction
Vv, 61,

Venable Prof. C. 8.
261.

Venus, (Planet.) Occupations observed, 25.

Vernon river, Ga. Hydrography, 61.

Vesta, (Russian ship,) assisted near Ossabaw entrance, Ga., 2.

Yierbuchen, J., 104,

TVixen, (Coast Survey steamecr.) Section I, 38, 39; Section
VII, 82, 83, 84,

Vose, G. B. Services in Section I, 43.

W.

Gene-

Unkonconue, N, H.

Observations in Labrador, 23,24, 255~

Waccasassa river, Fla., 355.

Wachuseit Mt., Mass. Geodetic observations, 83, 34.

Wacissa river, Fla., 81.

Wadsworth, Assistant A. S. Section I, 44 ; Section 11, 47 ;
Section IV, 52 ; services in Computing Divigion, 102.

Wainwright, Sub-ssistant S. 2. Topography of the Patuxent
and Potomac rivers, 49-51,

Wokulla river, Fla., 81.

Walker, J. 2. Tidal observations, 72,

Walker, Samuel. Services in Scction VI, 71, 341; in Labrador
expedition, 23, 24, 269.

Wulker, (Coast Survey steamer.) Section VII, 81; Section
VIIE, 89 ; lossof vessel, 44; estimatoe for replacing, 10,
15,82,

XIiX

Waure river, Va. Topography, 51.

Warrington, Fla., 83, 131.

Washington ereek, Md., 50.

Washington, D. ¢. Tidal observations, 52.

Wassaw sound, &z,  Topography commenced, 5%; hydrogra-
phy of creek, 61.

Water spout, 63.

Waves, (ocean,} 42.

Webber, Sub-Assistant ¥. P.
and Muscongus bays, Me., 35,
sounds, Ga., 58.

Wellfleet, Mass. Magnetic elements determined, 43.

Wells, M. I.. Bervices in Engraving Division, 103,

Werner, T. W. Services in Computing Division, 102.

West, Sub-Assistant P, C. F. Services in Section I, 38; Sec-
tion VI, 66,

Weetport island, Me, 'Yopography, 37, 38.

Wethloccochee river, &la., 79, 80, 355.

Wharion, Ehoard.  Scrvicess in Engraving Division, 103.

Whiting, Assistant H. L. Topograpby of islands in Boston
harbor, and between Sandwich and Buzzard’s bay, Mass.,
37, 38; rules for topographical and hydrographic reduc-
tions, 20, 21, 216-229.

Wiessner, J. Bervices in Computing Division, 102.

Wilkinzon, Jno., Lieut. Comg., U. 8. N. Deep-sea lines and
soundings across Jeffrey’s ledge, 40; hydrography in Bos-
ton harbor, 18, 40; Cape Cod bary, 40; New York harbor,
47; Florida rteef, 70, 71; Gulf 8tream, 72; soundings in
ithe Gulf of Mexico, 84 ; special hydrography in Mobile
bay, 18, 88,

Williums, L. D). Services in Drawing Division, 103.

Williams, O., 102,

Williamson, B. S., Lieut.,, U. 8. 1.,

Wilson, Thos , Liest., U. 8. A.
103; report, 186-193,

Wiscasset, Me., 36,

Wise, Assistant G. D. Topograpbhy of North and Ware rivers,
Va., 51; of shores of Apalachee bay and Crooked river,
Fla., 80.

Witrdemann, G., 72.

Triangulation of Frenchman’s
36; Jekyland St. Andrew's

94,
Chaxge of Drawing Division,

Y.

Yeatman, A., 104,
Yeocomico river, Va. Topography, 51,



ERRATA.
In Coast Survey Report for 1859.

Page 73, line 11 from below, for ¢ weslern '’ read eastern.

Page 98, line 7 from top, for ¢ frustrum '’ read frustum.

Page 98, last line, for ** reading ’* put value.

Page 145, line 15 from bottom, for ¢ Thunderbolt’’ read Humbold:,
Page 279, linc 16, for “ 40° 50"’ read 4° 50'.

Page 280, line 10, for ¢ for " read from.

Page 293, line 18, for 1840 read in 1840.

Page 317, line 19, for  frustrums read frustums.

Page 359, in title, for © Skeich No. 40 ' read Skeich No. 39.

In Coast Survey Report for 1860.

Page 19, line 23 from top, for Lieut. read Commander.
Page 54, first line, for inside the shore read inside shore,
Page 161, line 12 from below, for having read leaving.
Page 239, line 10 from below, for 23s. read 28s.

Page 275, line 4 from top, for 25, 18 read 23. 22,

Page 275, line 5 from top, for 24. 36 read 23. 87.

Page 275, line 7 from top, for 0. 86 read 0, 37.

Page 275, line 8 from top, for . 253 read . 240.

Page 275, line 9 from top, for 18s. 76 read 178, 52.

Page 275, line 10 from top, for 20 read 21.

Page 275, line 14 from top, for 18. 76 read 17, 52,

Page 275, line 15 from top, for 29. 30 read 28. Q6.

Page 275, line 18 from top, for 30.7 read 31. 6.

Page 275, line 21 from top, for 31. 8 read 30. 6.

Page 275, line 22 from top, for 29. 3 read 28. 1,

Page 275, line 23 from top, for 29. 83 read 29. 09.

Page 275, line 24 from top, for 28. 72 read 28, 95.



REPORT.

Coast SurvEY OFFICE, WasHINGTON, D. C.,
December 15, 1860.

Sie: As required by law, and by the regulations of the Treaswry Department, I have the
honor to submit my report on the progress of the Coast Survey of the United States during
the surveying year from November 1, 1859, to November 1, 1860.

The progress of the work has been, taking all its branches tegether, greater than during the
year before, but the loss of one of our best steamers by collision at sea has been a sad draw-
back to the general prosperity of the work. As my estimates for the time of completion of
the survey must be materially affected by this loss, I earnestly recommend a special appropria-
tion to replace the steamer at the earliest practicable period.

The survey has again been in progress in its land work, hydrography, or office-work, in the
twenty-two seaboard States and territory of the United States. The time of completion on
the Atlantic and Gulf of Mexico is now near at hand, and is estimated within a reasonable
limit of uncertainty of two years. A continuous triangulation stretches from Passamaquoddy
bay to the boundary between North and South Carclina, and another season will make it con-
tinuous from Winyah bay to a point below Matunzas river, south of St. Augustine. There
remains, in fact, less than one-eighth of the Atlantic coast not covered by one of the classes of
triangulation.

In my report of last year I entered very fully into the subject of the time of completion of
the survey, and have now only to add that I see no reason to change the statements then and
there made, and that if a steam vessel is soon supplied to replace the Walker, I shall be able
to make good those statements, unless some new calamity beyond the reach of our estimates
overtakes us. The plans are definitely formed in my mind, and require only a steady execu-
tion, year by year, to bring them to successful completion. The Coast Survey officers have
experience and knowledge, and there is the most cheerful, thorough, and zealous co-operation
in every part of the work. The organization has shown itself to be thoroughly effective, and
only a fraction of what it has accomplished remains to be done. The portions executing are
arranged so as to fit into each other according to a general design, terminating in = complete
suervey of the coast. . ‘

GENERAL STATEMENT OF PROGRESS.

The Atlantic triangulation, as the accompanying sketch (No. 37) shows, is continuous along
the coast of twelve States from Passamaquoddy to the boundary of North and South Carolina,
a stretch of more than twelve hundred miles, measured in the most geueral way. With an
interval of some fifty-four miles, which is diminished every year by the party at work there,
the triangulation is again continuous over the coast of South Carolina to Cumberland sound, on
the coast of Georgia, two hundred and eighty miles. Then there is an interval .of twenty-
seven miles which this season will fill up to the St. John’s river, Florida; and the triangles are
again continuous to Matanzas inlet, south of St. Augustine. Two part-ie?, are working from
Matanzas inlet south, and from Indian River inlet north, to fill up that interval, to which a
third will next season be added, proceeding north from Cape F lorida. Another season or two
at most will fill up the whole space from Cape Florida to Cape Sable, and along the keys from

1c
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Key Biscayne to Key West and the Marquesas. Charlotte harbor is triangulated, and the
work extends from Anclote key to Cedar keys, ninety miles; from Ocilla river, by St. Mark’s
and Apalachicola, to Cape San Blas, nincty-five miles; over St. Andrew’s bay; includes East
bay, Maria de Galvez, Escambia, and Pensacola bays; touches the entrance of Perdido bay;
extends from Mobile bay one hundred and fifty miles to Lake Pontchartrain, and over Chande-
leur and part of Isle au Breton sound to the delta of the Mississippi, the greater part of which
it now includes; over Isle Dernidre and Caillou bay; over Atchafalaya and Cote Blanche bays;
and from East bay {Galveston) two hundred and fifteen miles, passing over Matagorda, Aransas,
and Corpus Christi bays and their dependencies, to within one hundred and fifteen miles of
the Rio Grande.

The progress on the western coast has not been less satisfactory, taking the newness of the
survey there into consideration. It has included all the harbors of California and Oregon, and
wany of those of Washington Territory, especially those of Washington souud, Puget’s sound,
and Admiralty inlet, the Straits of Haro and Rosario, and part of the Gulf of Georgia, in the
northwest.

Having given, in my letter of last year, a statement of the progress of the astronomical and
magnetic work, I need not repeat it here. The longitude problem has been steadily kept in
view, and the occurrence of the total solar eclipse, the path of which crossed from the north-
western part of the United States, through Washington Territory and the British possessions,
leaving the continent on the coast of Labrador, has been made available for the correction of
longitades and of the lunar tables by parties sent out for the purpose in connexion with those
of other departments of the government, and in correspondence with the great astronomical
expeditions of Europe.

The number of geographical determinations published by the Coast Survey, exclusive of
those made within the past year, is seven thousand one hundred and seventy-eight; the magnetic
variations given are upwards of two hundred; the tidal counstants for harbors and coasts, one
hundred and ten; and the maps and charts of harbors, bays, inlets, sounds, shoals, &c., drawn,
engraved, and published, three hundred, exclusive of progress sketches and diagrams.

DIVISIONS OF THE REPORT.

The same division of subjects is retained in this report, as in those immediately preceding,
namely: the introduction, the description of operations, and the Appendix.

1. The first part, or introduction, briefly reviews the progress of the year, under separate
heads, and contains in detail the estimates to provide for the continuance of the work at the
same rate of progress.

1I. The field, hydrographic, and office work done during the year is described in detail in
the second pert of the report, under the bead of sections, the Atlantic and Gulf coast being
divided into nine and the Pacific coast of the United States into two sections. In each of these
the land and hydregraphic work is desecribed in geographical order, and the office-work
pertaining to each is steted at the head of the section.

III. The Appendix, for convenience of reference, is subdivided in several heads, ag—

. 1. Field, hydrographic, and office details, under which are included general lists of the names of

officers and the occupation of their parties; the names of officers of the army and navy serving
on the work; the items of information farnished in reply to special calls; the field and office
statistics of the survey; special developments made by the hydrography of the year, and a
general list, including all that have been made in the work; tide-tables for the use of navigators,
and detailed reports of the occupation of persons in each of the office divisions, with lists of
the engraved maps and charts, and lists of the topographical and hydrographic sheets regis-
tered in the office within the past two years.
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2. Special operations and scientific discussions relative to astronomy, magnetism, and other
branches of physical science.

8. Local surveys, giving information in regard to the surface features in special localities,
and their resources, as bearing on commerce and navigation.

4. Miscellaneous scientific matter relative to methods and instruments.

5. Aids to navigation, recommended by officers of the survey, and referred generally for the
consideration of the Light-house Board.

The condensed statement of progress made within the year, to follow under the next head,
is necessary to bring the work under examination as a whole. It shows what the year's esti-
mates have accomplished as introductory to those of the next year but one. Such a statement
necessarily excludes details in regard to persons and places which are, nevertheless, essential
to the history of the work. The detailed statement in the second part of the report shows
the place, time, and amount of the work, and by whom executed. It is but fair that in so
arduous a service the officer executing each portion of the survey should be named, and that
no one should receive credit for or bear the responsibility of the work of another. Each section
forms, as it were, a chapter of the report, of which the introduction gives a table of contents,
arranged under the head of each separate operation.

GEOGRAPHICAL SECTIONS.—STATEMENT OF PROGRESS FOR THE SURVEYING YEAR 18539-760.

I do not conceive it to be necessary to go over the estimates for the completion of the work,
section by section, as I stated in my last report the conclusions arrived at, and have no change
to make in them. The work is proceeding regularly, and I do not find that my assumed rate
of progress for the different operations and localities is too high.

A complete general view of the year's progress will be obtained by consulting the following
named documents : 1. The first table (No. 1) of the Appendix, which gives the distribution of
the parties in the several sections of the coast, the officers employed, and the general limits of
the work done. 2. The general map of the coast, (Sketch No. 37,) showing by characteristic
signs the portions surveyed. 3. The detailed maps of each geographical section, from I to
X1I, lettered A, B, C, &c., with the sub-sketches pointing out the progress in the past year.
4. The brief view which follows these remarks, and which should be read, referring to the

_sketches mentioned in 2 and 3, according to whether very general or moderately detailed
information is desired.

Secrion 1. Coast of Maine, New Hampshire, Massachusetts, and Rhode Island.—(Sketches A,
and A bis, Nos. 1 and 2.)—A reconnaissance has been made for connecting the Epping and
Fire island bases by the shortest line from Wachusett Beaconpole; Gunstock, Unkonoonuc, and
Wachusett stations have been occupied, and observations for latitude and azimuth, and for ‘the
magnetic elements, have been made at the first and third named stations. Observations of the
solar eclipse of July 18 for longitude were made at Gunstock, (N. H.;) magnetic observa-
tions have been kept up at Eastport, Me., and special determinations of the magnetic eloments
have been made at Provincetown, Wellfleet, and Chatham, (Cape Cod peninsvia.) The
triangulation of Passamaquoddy bay has been commenced on a base farnished by the primary
_Work. The triangulation of Frenchman’s bay, Me., and of the adjacent coast, has been made
in connection with the Epping base, and extended to Pigeon Hill. The criangulation of the
entrance of Penobscot bay has been carried to Isle au Haut, and northward on its western side
to Camden. The secondary triangulation west-of the Penobscot has been completed, including
also that of the rivers of Muscongus bay. The topography of the shores of the Sheepscot
river, Me., has been completed, and connected with that of the Kennebec; that of Merry-
meeting bay has been completed, and plane-table work vontinued on the Kennebee; that of
Casco bay has been continued eastward, from Harpswell to near Cape Small Point; that of
Oape Cod bay has been extended east and west from Sandwich, Mass., and westward from
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Barnstable harbor. A special plane-table resurvey has been made of the more exposed portions
of the islands and shores of Boston harbor, for the eity of Boston, and of the neck between
Buzzard’s bay and Cape Cod bay, for the State of Massachuosetts. The in-shore hydrography
of the coast of Maine has been extended from the Kenncbec entrance eastward into Muscongus
bay, and up the Damariscotta river. Off-shore a line has been run from near Cape Ann to
Seal island, (Nova Scotia,) outside of the deep-sea lines of last ycar, and Jeffrey’s bank and
Jeffrey’s ledge have been surveyed. Boston inner harbor to the city, and parts of the outer
harbor, have been resarveyed for the city, and detailed tidal and current observations have
been connected with the work. The part of Cape Cod bay off the mouth of Scusset river has
been sounded out minutely, and currents and tides observed im the same vicinity, and in
Buzzard’s bay, opposite, for the State of Massachusetts. The tidal observations at Boston
navy yard and Eastport, Me., have been continued.

The drawing and engraving of coast map and chart No. 14, from Buzzard's bay to Block
island, the drawing of the chart of Portland harbor, and the engraving of preliminary sea-coast
chart No. 4, from Cape Cod to Saughkonnet Point, have been completed; as also the engraving
of charts of Rockport harbor, Lynn harbor, Muskeget channel, (new edition,} and additions to
the progress sketches and plates of charts issued in former yvears. Progress has been made in
the drawing and engraving of preliminary sea-coast chart No. 3, from Cape Small Point to Cape
Cod; also on coast maps and charts Nos. 8 and 9, from Seguin island to Cape Ann; on No. 11,
from Plymouth harbor to Hyannis harbor; in the drawing of preliminary sea-coast chart No. 2,
from Isle au Haut (Penobscot bay) to Cape Elizabeth; in that of the charts of the Sheepscot
and Kennebec rivers; on coast map and chart No. 7, from Muscongus bay to Portland harbor;
and in the engraving of coast maps and charts Nos. 12 and 13, from Monomoy to Martha’s
Vineyard.

SectioN I1. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Delaware—
(Sketch B, No. 6.)—The triangulation of the Hudson river has been completed to Troy. The
topography of the shores has been carried from Piermont and Tarrytown to meet the work of
last year at Hastings and Rockland. The topography of Long Island, behind Williamsburg and
Rockaway, has been completed. The hydrography of the Hudson river has been extended
from Poughkeepsie to Rhinebeck. A resurvey has been made of False Hook shoal (New York
bay) for changes; and also of a rocky spot in ten and a half fathoms fifteen miles off the New
York light-vessel. The tidal observations at Goveruor’s island and Brooklyn have been kept
up. Special magnetic stations have been occupied at Sag harbor, Mount Prospect, and Fire
istand, (L. L,) and at Barnegat and Absecom, N. J.

Progress has been made in the drawing and epgraving of a map of the Hudson river from
New York to Sing Sing, and on coast map and chart No. 21, New York bay and harhor. A
chart of Hempstead harbor has been drawn and engraved, and the engraving of coast maps and
charts Nos. 15, 16, and 17, Long Island sound, (new edition;) and No. 19, middle part of the
southecrn coast of Long Island, bas been completed. Additions have been made to the progress
sketch; aseparate drawing has been made of Coenties’ reef, and a new plate engraved for the
chart of Captain’s island, east and west.

Seorion 1IL. Coast of part of Delaware, Maryland, and part of Virginia.—(Sketch C, No. 8.)—
The triangulation o€ the Patuxent river has been completed; that of the Potomac has been
extended from Piney Peint, upwards, to include Britton’s bay. The stations on the Chesapeake
have been secured. The twpography of Chesapeake bay, at the mouth of Elk river, has been
completed; of the Patuxent to the head of tide; that of the St. Mary’s has been completed;
that of the Potomac has been comtinued within the limits of the triangulation; that of the North
and Ware rivers (Mobjack bay) has been in progress, and that across the peninsula, from
Chincoteague to the head of Pocomoke sound, is nearly completed. The hydrography of the
Patuxent has been completed, and that of the Potomac extended from the entrance of the river



THE UNITED STATES COAST SURVEY. 5

to Blackstone island. The tidal stations at the Washington navy yard and at Old Point
Comfort have been kept up. Views off Cape Henry have been taken for the general coast
chart. Special magnetic observations have been made at the Coast Survey office in
Washington.

Progress has been made in the drawing and engraving of coast map and chart No. 29, from
Isle of Wight (Del.) to Little Machipongo inlet, Va.; and on Nos. 31, 33, 35, and 36, Chesa-
peake bay; in the engraving of No. 32, Chesapeake bay, from Magothy river to Hudson river,
(Md.;) on the chart of the Rappahannock river, and in the drawing of chart No. 30, from Little
Machipongo to Great Machipongo inlet; on that of the entrance to James river, and on general
coast chart No. IV, from Cape May to Currituck sound. The drawing of the upper and lower,
and the engraving of the lower sheet of a preliminary chart of the Patuxent river have been
completed; as also the drawing of the chart of St. Mary’s river, Md., and the engraving of the
preliminary chart of that river has been continued. The plate of the map of York river, Va,
has been completed, and additious have been made to the progress sketch,

SectioN 1V. Coast of part of Virginia, and part of Novth Cavolina.—(Sketch D, No. 10.)—The
primary triangulation of Pamplico sound, and the secondary connected with it, has been in
progress. Topography has been executed near Oregon inlet; from Cape Hatteras to Hatteras
inlet, and near Ocracocke. Soundings have been made in Coanjock bay and North river. An
off-shore line has been run from Cape Henry to Cape Lookout, crossing the off-shore lines to
be run in the section. Views of Cape Hatteras and its vicinity have been drawn for the off-
shore chart.

The engraving of coast maps and charts Nos. 40 and 41, Albemarle sound, has been brought
up with the field-work; additions have been made to the progress sketch of the section, and
miscellaneous work done in retouching and correcting plates. Progress has been made in the
drawing of general coast chart No. VI, from Ocracoke inlet to Charleston; on coast map and
chart No. 37, from Cape Henry to Currituck sound; on Nos. 46 and 47, from Cape Lookout to
Barren inlet; and on preliminary sea-coast charts Nos. 11 and 12, from Cape Hatteras to Cape
Tear.

SecrioN V. Coast of part of North Carolina, and coast of South Carolina and Georgia.—
(Sketch ¥, No. 13.)—The primary triangulation has been carried from the Edisto base, south-
ward, to Port Royal sound. The secondary triangulation of the coast of North Carolina has
been completed to the boundary between that State and South Carolina; that of the waters
connecting St. Helena and Port Royal sounds has been completed; that of the coast of Georgia
has been extended from Altamaha sound to beyond the middle of Cumberland island, crossing
St. Simon’s and St. Andrew’s sounds. The topography of the outer islands and inland passage,
from Port Royal sound to Savannah river, including the shores of Calibogue sound and part of
May river, has been completed; and that of St. Catharine’s_and Wassaw sound shores has been
in progress. Off-shore lines have been run from off Charleston to off Fernandina; Maffitt’s
channel (Charleston harbor) has been re-examined by request of the city authorities. The
hydrography of the inland passage, from St. Helena sound to Port Royal sound, has been com-
pleted, as well as that of Ossabaw sound, including the Vernon river to Montgomery, and parts
of the Great and Little Ogeechee rivers, and that of the passages to the Savannah river has
been in progress. That of Altamaha sound and its dependencies has been nearly completed.
The tidal observations at Charleston have been continued with the self-registering gauge.

Preliminary charts of Bull’s bay and Port Royal entrance, 8. C., and of Supelo sound, Ga.,
have been drawn and engraved, and additions made to the chart of Charleston harbor, and to
the progress sketch of the section. The drawing of the chart of St. Simon’s sound, Brunswick
harber, and Turtle river, has been completed, and its engraving commenced. Progress has
been made in the drawing of general coast chart No. VI, from Winyah bay to 8t. John's river;
on that of coast map and chart No. 48, from Barren inlet to Lockwood’s Folly inlet, N. C.;
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on Nos. 53 and 54, from Rattlesnake shoals to Tripp’s inlet, 8. C., and on the chart of Ossabaw
sound; and the engraving of preliminary sea-coast chart No. 14,from Cape Romain to Savannah,
has been continued.

SecrioNn VI. Coast, keys, and reefs of Florida.—(Sketches F and F bis, Nos. 15 and 16.)—
The triangulation along the air line from Fernandina to Cedar keys has been extended from
Waldo to Gainsville. The triangulation of St. Augustine harbor has been connected with that
of St. John’s river, and extended southward to Matanzas inlet; that of Indian river inlet
(eastern coast of the peninsula) has been completed; that of Chatham bay, from Pigeon key
to Shell key, has been executed, completing the reef triangulation; that of the upper part of
Charlotte harbor has been completed, including the adjacent coast of Florida to Boca Nueva.
The topography of St. Augustine harbor and its dependencies and approaches has been executed,
as also that of Indian River inlet, and that of Charlotte harbor has been nearly completed. The
hydrography of 8t. Augustine harbor and its approaches has been executed; a four-fathom
bank, northeast of Indian River inlet, has been sounded, and off-shore lines have been run in
the general direction of the coast from Cape Cafiaveral, northward. Sections across the Gulf
Stream have been made from Indian River inlet and Gilbert’s bar across to the Bahama Banks,
and from the Tortugas, southwestward, and thence to the coast of Cuba, west of Havana. The
hydrography of the Florida reefs and keys has been extended from Grassy key to Lower
Matecumbe. Views have been taken for the charts of the Florida reef. A magnetic station
has been established at Key West for registering magnetic changes by photography. The
tidal observations at the Tortugas have been continued.

The drawing has been completed and the engraving continued of coast map and chart No.
68, from Key Biscayne to Carysfort reef, and No. 71, from Bay Pine key to Boca Grande key.
A chart of St. Augustine harbor has been drawn, and progress made in its engraving, as also
in the drawing and engraving of general coast chart No. X, from Cape Florida to Cape Sable.
The drawing of coast map and chart No. 58, from St. Mary’s river to St. John’s river; Nos. 69
and 70, from Garden key to Bay Pine key, (Florida reef;) and No. 74, from Lower Matecumbe
key to Cape Sable, has been continued. The progress sketches have received additions, and
diagrams have been drawn and engraved to illustrate the results of explorations in the Gulf
Stream.

SectioN VIL. Part of the western coast of the Florida pewinsula.—(Sketch G, No. 25.)—Tele-
graphic determinations of longitude have been made between Macon, Ga., and Apalachicola, Fla.,
including Eufaula, Ala., as an intermediate station. The latitude and longitude of Apalachi-
cola have been ascertained, and azimuth observations made for the triangulation. Observations
for the magnetic declination, dip, and intensity have been made at Apalachicola and Eufaula.
The triangulation has been extended southward from Bayport to Tiger Point, near the Anclote
keys; that from Southwest cape across St. Mark’s harbor to Ocilla river has been completed;
that across St. George’s sound has been extended from Apalachicola westward to Cape San
Blas; the triangulation of Santa Maria de Galvez and East bays has been completed and
connected with the work in Peusacola harbor, and carried over Blackwater bay to Robinson’s.
Point. A preliminary base has been measured, and the triangulation of Perdido bay com-
menced. The gaps in topography near the entrances of the We-thlocco-chee and Homosassa
rivers have been filled. The topography between Ocilla river and St. Mark’s, and that west-
ward in Oyster and Dickerson’s bays, has been completed, and progress made in the survey of
the shores of Crooked river. The topography of the shores of Santa Maria de Galvez, East bay,
and part of Blackwater bay has been executed. A hydrographic resurvey has been made of Cedar
keys harbor and its dependencies. A line of soundings has been run from Tampa bay to Cedar
keys, and from Cedar keys westward, and then north to Pensacola. The hydrography of
Apalachicola harbor and of the adjacent parts of St. George’s sound has been carried east-
ward to Cat Point, and supplementary in-shore soundings made from Southwest cape to Crooked
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river. The hydrography of Santa Maria de Galvez and East bays has been executed, that of
Blackwater bay nearly completed, and soundings from Pensacola harbor through Escambia
bay to Live Oak Point. Tidal observations have been kept up with the self-registering tide-
gauge at St. Mark’s, Dog island, New Inlet, St. Vincent's island, and Warrington navy yard,
(Pensacola.) Views have been taken for the charts of Cedar keys, St. George’s sound, and
Pensacola harbor.

Progress has been made in the drawing of general coast chart No. XIII, Gulf coast from
Waccasassa bay to Choctawhatchee bay, Fla.; on preliminary sea-coast chart No. 25, from
Santa Rosa sound to Mobile bay; on coast map and chart No. 81, from Chassahowitzka river
to Cedar keys; on Nos. 84 and 85, from Ocilla river to Cape St. Blas; and on No. 88, from
Choectawhatchee bay to Pensacola bay. The drawing of charts of Apalachicola bay and Escambia
and Santa Maria de Galvez bays is now in hand. Additions have been made in drawing and
engraving to the chart of St. George’s sound, (eastern part;) to that of Pensacola harbor, and
to the progress plate. A comparative chart of Pensacola harbor has been drawn, and lines of
deep-sea soundings have been added to the general sketch of the Gulf of Mexico.

SrotioNn VIIL. Coast of Alabama, Mississippi, and part of Louisiana.—(Sketeh-H, No. 28.)—
The magnetic elements have been determined at three stations on the Mississippi delta and on
Céte Blanche island, La. The triangulation of Isle au Breton sound has been carried south-
ward from Point Fortuna, and connected with that of the Mississippi delta on its preliminary
base; that of Céte Blanche bay has been pushed westward and completed to the entrance of
Vermilion bay. The topography of the shores of Lake Pontchartrain has been carried west-
ward to beyond Ragged Point on the north shore, and to Bayou Le Bar on the south shore;
that of the eastern part of the Mississippi delta has included the shores of Passe & Loutre, the
North, Northeast, and Southeast Passes and intermediate bays, and Bay Rondo; and that of
Céte Blanche bay has been completed. The hydrography of the upper part of Mobile bay to
below Dog River bar was executed, and a line.of soundings run to the Lower Fleet for com-
parison with former surveys for the city of Mobile, and elaborate observations of tides and
currents were made in the same connection. Passe & Loutre, Northeast, North, and Southeast
Passes, were sounded from the head of the passes to the several bars; but the records of this
work, with that executed in Chandeleur sound, were lost in the wreck of the steamer Walker.
Tidal stations have been established at Passe & Loutre, Southwest Pass, and Isle Dernigre, and
provided with self-registering gauges. Views have been taken of Chandeleur Island light and
of Passe & Loutre entrance and light, for charts of these localities.

The drawing and engraving of coast map and chart No. 91, from Bon Secours bay to Round
island, and of the map of the Rigolets, have been completed, and additions made to the pro-
gress sketch., Progress has been made in the drawing and engraving of coast map and chart
No. 92, from Round island to Grand island, La., and in the drawing of general coast chart No.
X1V, from Pensacola bay to the Mississippi delta; and coast map and chart No. 93, from Lake
Borgne to Lake Pontchartrain. ‘

Secrion IX. Coast of part of Louisiana and coast of Texas.—(Sketch I, No. 32.)—The trian-
gulation of the coast of Texas has been extended southward and westward from Aransas Pass
to Laguna Madre, and has been carried over Corpus Christi and Nueces bays. The topography
of the shores of San Antonio, Mezquit, and St. Charles bays, and that of the coast embracing
St. Joseph’s island to Aransag Pass, has been completed, including also part of the shores of
Aransas bay. Soundings inside of Matagorda bay have been completed from the entrance
northward and eastward to Palacio’s Point, and northward to Indianola and Well Point.

Progress lias been made in drawing and engraving coast map and chart No. 108, Matagorda
and Lavaca bays. The drawing of general coast chart No. XVI, Gulf coast from Galveston
bay to the Rio Grande, and that of coast map and chart No. 109, from Matagorda bay to
Aransas bay, has been continued, and additions have been made to the progress sketch.
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SecrioNn X. Coast of California.—(Sketches J and J bis, Nos. 33 and 34.) ~The triangulation
of the coast of Santa Barbara channel has been completed to the town of Santa Barbara from
the San Pedro base: preliminary bases have been measured on Santa Rosa and San Clemenie
islands, and triangulations executed on both, that of the first being completed, and that on the
last named nearly so. The primary triangulation north of San Francisco has been extended
northward of Russian river, with determinations for latitude, azimuth, and the magnetic
elements, and the secondary and tertiary work has included the shores of Tomales and Bodega
bays. The topography has been in progress on Santa Cruz island and on the shores of Half
Moon bay; that of Petaluma creek (San Pablo bay) has been completed, and the topography of
the shores of Drake's bay. Hydrographie surveys have been made at the mouth of Salinas
river, (Monterey bay;) on Oakland bar, and at the mouth of Sacramento river. Soundings
have been completed off the entrance to San Francisco bay, and the in-shore hydrography has
been extended northward beyond Point Reyes, including Drake’s bay and lagoon, and Tomales
bay. Tidal observations have been kept up at San Diego and San Francisco.

Preliminary charts of San Pedro barbor and Crescent City harbor have been drawn and
engraved, and the engraving of the charts of San Francisco bay and Humboldt bay; that of
the topography of San Pablo bay and the additions to Alden’s reconnaissance have been com-
pleted. Additions have been made to the progress sketches, and the drawing of a coast map
and chart to include San Francisco bay and harbor has been continued.

Secrion XI. Coast of Oregon and that of Washington Territory.—(Sketch K, No. 36.)—A pre-
liminary base has been measured, and the triangulation of Gray’s bharbor executed from its
entrance to the mouth of Chehalis river. The preliminary base on Sandy Point, W. T., has
been remeasured, and topography has been in progress on the shores of San Juan island, Wash-
ington sound. A hydrographic examination has been made at the entrance of Coquille river,
Oregon, and tidal observations have becn kept up at Astoria.

Additions have been made in drawing and engraving to Alden’s reconnaissance of the western
coast (upper sheet) and to the progress sketch, and the drawing has been completed for a new
edition of the preliminary chart of Washington sound. Progress has also been made in the
drawing of a general map and chart to include that sound.

MAPS AND CHARTS.

I have heretofore described the regular series of maps and charts of the coast, which have
been projected on three different scales, viz: 4lsy for the more detailed maps and charts,
representing the coast and the in-shore hydrography; of ;4¢l5ss for the preliminary charts; and
of tsvosw for the general coast charts, showing the general features of the coast, and giving
the off-shore and the general in-shore hydrography. The computing, drawing, and engraving
for these maps have made good progress during the year. The computations have been kept
close up to the field-work.

Within the past year one hundred and eleven sheets have been worked on in the Drawing
Division. Of this number, nine are finished charts, thirty-nine are coast maps and charts,
twenty-one finished maps of special localities, sixteen preliminary, and two of the number are
comparative charts. These are exclusive of twenty-four sketches of various kinds. Fifty-six
of the sheets referred to have been completed, and fifty-five are in progress. Of those com-
pleted, twelve are maps and charts of the first class, and an equal number charts of special
localities. Eight of the number are preliminary charts and two comparative charts; and the
remaining twenty are sketches, amongst which are included those showing the field progress.

In the Engraving Division eight first class maps and new editions of two have been completed
during the year, and twenty-four are in progress. Of this class twenty-two were ecommenced
in previous years and twelve within the present year. 1In addition, seventeen plates have been
engraved of second class charts and sketches, and five plates of that class are yet in hand.
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This gives a total of twenty-seven plates completed and twenty-nine in progress, or of fifty-six
plates engraved or engraving within the year.

The complete list, giving the titles of these maps and charts, is appended to the report of
the assistant in charge of the office, and a general list of all that bave been engraved wp to
the present date also accompanies it, (Appendix No. 19.) The complete list includes three
bundred and eleven titles, of which sixty-eight are of first class or finished maps. The total
given is exclusive of seventeen plates of progress sketches.

In the following list, containing the titles of maps, charts, and sketches which accompany
this report, the letters in the margin correspond to the geographical sections, us A to Section
I, B to Section II, and so on. In each section the sketches are arranged geographically, the
numbers in the list corresponding to those which designate the several sheets.

1.—A. Progress sketch, Section I, (primary triangulation.)

2.—  Progress sketch, Section I, (secondary triangulation, topography, and hydrography.)
3.—  Nantucket shoals and sound.

4.—  Martha’s Vineyard sound.

5.—  Entrances to Buzzard’s bay and Narragansett bay.

6.—B. Progress sketch, Section II.

7.—  Diagrams illustrating laws in the annual and diurnal inequality of the maguetic decli-

nation at Philadelphia.
8.—C. Progress sketch, Section III.

9.—  Patuxent river, Md., (upper sheet.})
10.—D. Progress sketch, Section IV. i
11.—  Albemarle sound, (eastern part.)
12.—  Albemarle sound, (western part.)
13.—E. Progress sketch, Section V.
14.—  Ossabaw sound, Ga.

15.—F. Progress sketch, SBection VI, (Florida peninsula.)
16.—  Progress sketch, Section VI, (Florida reefs and keys.)
17.—  8t. Augustine harbor, Fla.

18.—  TFlorida reefs and keys.

19.—  Gulf Stream explorations, Sandy Hook to Charleston.
20.—  Gulf Stream explorations, Florida and Tortugas.
21.—  Gulf Stream chart.
22.—  Gulf Stream diagrams of recent explorations.
23.—  Plan of magnetic observatory at Key West.

24.—  Diagrams showing results of magnetic observations.at Key West.
25.~~G. Progress sketch, Section VII.
26.—  Santa Maria de Galvez and Escambia bays, Fla.

27.—  Gulf of Mexico, deep-sea soundings,
28.—H. Progress sketch, Section VIIL.

29.—  Entrance and approaches of Mobile bay,
30.—  Mississippi sound.

3l.—  Passe & Loutre, (Mississippi delta.)

32.—I. Progress sketch, Section IX.

33.—J. Progress sketch, Section X, (San Dlego to San Luis Obispo.)
34.—  Progress sketch, Section X, (San Luis Obispo to Bodega Head.)
85.—  Drake’s bay and approaches, Cal.

36. —K. Progress sketch, Section XL

37.— | General progress sketch of the Atlantic, Gulf, and Pacific coasts.

2 ¢
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38.—  Coast of Labrador, its geological structure, &e.
39.—  Diagrams illustrating phenomena of the solar eclipse of July, 1860.
40.—  Specimen cups for shallow soundings, and compass dividers.

At the date of my last report I had strong hopes of obtaining a more perspicuous set of
progress sketches to accompany my report, but after examining many projects presented, the
objections to each and every one of them seemed so much stronger than to the present sketches,
that I have reluctantly been obliged to admit that for the present no change is expedient.

The use of pbotoo'raphy in reducing maps for engraving is discussed in a separate article in
this introduction.

The office estimates up to the close of the year 1861 include the drawing of seventy of the
one hundred and thirteen maps and charts on the scale g5dov, and give an average progress of
nearly eight of these maps each year, so that they will all be in hand as early as the field
parties can furnish the material; and, in fact, if the Drawing and Photographic Divisions had
merely to keep up with the current work, the force of the Drawing Division would prove too

large.
ESTIMATES FOR THE FISCAL YEAR 1861-'62.

The annual estimates are precisely the same in amount as those of last year, and are stated
in the usnal way, the work to be executed being stated with the amount needed for its accom-
plishment. This scale of estimate contemplates the completion of the field-work on the
Atlantic and Gulf coast in eight to ten years from the present year. By restoring it to the
grade of 1857-'58, a year in time may be saved. I have conformed to the expressed policy of
the Treasury Department in keeping the items at the reduced standard of last year.

The loss of the steamer Walker, by collision at sea, requires an appropriation to replace
her. As the government acts as its own insurer, this is an indispensable item of estimate.
The loss of a considerable part of the records of last scason’s work, and the loss of time from
having no steamer to take the Walker's place in the Gulf of Mexico, will be sensibly felt in
our progress, and I would respectfully urge that another steamer be supplied at the earliest
praciicable period, so as to enable us to work up again as soon as possible to the former
efficiency.

The estimates suppose the same aid from the War and Navy Departments as heretofore.
Should any part of this be withheld, the proportionate progress of the survey must be dimin-
ished, and its completion be postponed accordingly.

The several items now presented are the same in amount as have thrice met the approval of
Congress, and once by the Congress which will pass upon these.

The item for the line across the Florida peninsula will complete that work. Twenty-seven
miles were executed last season in an air line, and forty-three remain to be completed to reach
Cedar keys. (See the accompanying sketch No. 15.) Allowing the usual progress this season,
the next year, with the amount asked, will complete this triangulation. The saving over that
which would have been required for a main triangulation around the penpinsula cannot be
estimated at less than four times the cost of this work across.

ESTIMATES IN DETAIL.

For general expenses of all the sections,* namely: rent, fuel, materials for drawing,
engraving and printing, and ruling forms; binding; transportation of instruments,
maps, and charts; for miscellaneous office expenses, and for the purchase of new
m&tmments books, maps, and charts - -« - v -t e e i e it e e e S]S' 060
Secnox 1. Coast of Maine, New Hampshire, Massachusets, and Rhode Island FieLp-
WORK.—To continue the primary triangulation in this section and to make the

*Viz: of all included in this item, inclmuive of Sections I to 1X, and exclusive of Section V1.
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astronomical and magnetic observations connected with it; te extend the secondary
triangulation from Isle au Haut and the mouth of the Penrobscot along the coast
eastward towards Englishman’s bay, and to continue that of Passamagquoddy bay ;
to commence the topography of Goldsborough harbor, of Frenchman's bay, and
that of Penobscot bay ; to continue that between the Kennebec and Sheepscot rivers,
and that of the coast east of the Kennebec; to extend eastward that of Casco bay,
and complete that of Cape Cod bay ; to continue the in and off shore hydrography
of the coast of Muine, incloding Muscongus bay, Penobscol bay, and the ledges off
the coast; to continue the tidal and magnetic observations at Easfport, and to
make tidal observations in connection with the hydrography: OrricE-work,—To
make the computations required by the field-work; to complete the (rawing of
coast maps and charts No. T, Muscongus bay to Portland, and No. 11, Plymouth to
Hyoannis ; to complete the engraving of coast map and chart No. 9, Kennebunk-
port to Cape Ann ; charts of the Sheepscot and Kennebec rivers, and the sketches
of the section; to continue the engraving of preliminary sea-coast chart No. 3,
Small Point to Cape Cod, coast map and chart No. 10, Ipswick to Green harbor,
the chart of Portland harbor, and the engraving of.No. 11, the drawing and
engraving of off-shore chart No. II, Cape dnn to Gay Head, and that of coast
map and chart No. 8, Sequin island to Kennebunkport; to continue the drawing
and commence the engraving of preliminary sea-coast chart No. 2, Isle au Haut
to Cape Elizabeth, and drawings for charts of the Damariscolia entrance and Jef-
Srey’ s bank, will e L £ T T $43.000
SectioN IL. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of
Delaware. FIELD-work.—To commence the triangulation of the rivers of Con-
necticul ; to continue the topography of the shores of the Hudson ; to continne the
hydrography of the Hudson viver, and, if practicable, to commence that of the
rivers of Connecticut ; to execute miscellaneous work of revision in the section
and continue the tidal observations: OFFICE-WORK,—T0 make the requisite com-
putations; to complete the drawing of coast map and chart No. 21, New York
bay and harbor, (new edition,) and engrave soundings on the lower sheet of Hudson
river ; to draw and engrave hydrographic sketches of the vicinity of Sandy Hook
skoals and Barnegat, and others, to show progress; and to continue the engraving
of chart No. 21’ will require rees mten sresas B e s faeses areeer e s ates cee 14,000
SecTioN III. Coast of part of Delaware and that of Maryland and part of Virginia.
F1eLp-work.—To continue the astronomical and magnetic observations required
in the section; to examine and preserve the more important triangulation stations;
to continue the triangulation of the Pofomac river in connection with its topogra-
phy; to continue the topography of the James river, and that of the outer coast
of Virginia, if practicable, and to complete that of the lower part of Chesapeake
bay; to continue the off-shore hydrography of the section, the hydrography of
the Potomac river, and the tidal observations: OFricE-WORK,—To meke the reduc-
tions and computations required; to complete the drawing and continue the
engraving of the upper sheet of the Pafuxent river ; to complete the drawing
and commenece the engraving of the lower sheet of the Pofomac vriver; to com-
plete the engraving of chart No. 32, Chesapeake bay, between Magothy and Hudson
rivers ; to continue the engraving of charts Nos. 35 and 36, Chesapeake bay,
between the entrance and Pocomoke sound; to continue the drawing and com-
mence the engraving of off-shore chart No. IV, Cape May to Currituck; to continue
the engraving of coast map and chart No. 29, between Green River inlel and
Little Machipongo, and commence that of the chart of James river entrance; to
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commence the drawing of coast map and chart No. 30 bis, between Great Machi-
pongo and Cape Henry, and to draw and engrave the sketches of the section, will
require ............................................................... $25,€)00

SectioN IV. Ovast of part of Virginia and part of North Carolina. FIELD-WORE.—
To continue the primary triangulation of Pamplico sound and the secondary in
connection with it; to make the necessary magnetic observations; to complete the
topography of the outer coast of North Carolina, south of Huafteras, to a junction
with the Core sound work; to continue the in and off shore hydrography between
Cape Lookout and Cape Fear; to continue observations of the tides and currents,
and of the Gulf Stream : OrricE-woRK,—To make computations from the field
data; to complete the drawing of coast maps and charts Nos. 46 and 47, Cape
Lookout to Barren inlet, and to draw and engrave sketches of progress in explora-
tions of the Gulf Stream; to continue the drawing of off-shore chart Ne. VI,
from Gcracoke to Charleston harbor; of coast map and chart No. 87, Cape Henry
to Currituck, and that of No. 42, Pamplico sound; to continue the engraving of
preliminary sea-coast chart No. 11, Cape Hatteras to Cape Lookout; to commence
the drawings of coast maps and charts Nos. 38 and 39, from Currituck to Halteras
light-house, and No. 44, from Hatferas light to Ocracoke inlet; to commence the
engraving of coast map and chart No. 46, Cape Lockout to Bogue inlet, and to
engrave the sketches of the section, will require-vecae oo v vt 23,000

Secrion V. Coast of part of North Carolina and that of South Carolina and Georgia.
Fierp-work.—To continue the coast triangulation (rom the boundary of North
and South Carolina, southward and westward towards Winyah bay; to extend the
primary triangulation south of Port Royal sound towards the Savannah river, and
make the secondary triangulation of the intervening rivers; to complete the
secondary triangulation of the coust of Georgia, and to measure, if practicable
and requisite, supplementary bases in the section; to continue the topography of
Port RBoyal sound, and of the islands and interior passages between it and St
Helena sound; to continue that of the shores of Wassaw sound and of its rivers,
and to join with the work on the passages from Savannah river; to execute the
hydrography of Wassaw sound and its dependencies, connecting with Zybee
entrance and Savannah river, and if practicable to begin that of St. Adndrew’s
sound; to connect the hydrography of Doboy emtrance with the in-shore work
between Sapelo and St. Simow’s; to run the off-shore lines required off the coast
of North and South Carolina and Georgia; to continue the tidal observations at
Charleston and St. Mary's river entrance, and to make, if practicable, tidal and
current and Gfulf Stream observations: OFFICE-WORK,—To continue the computa-
tions from field records; to complete the drawing and engraving of lines of deep-
sea soundings run in this section; to continue the drawing and engraving of a
chart of Broad and Beaufort rivers, S. C., and the engraving of the chart of
Ossabaw sound,; to continue the drawing of off-shore chart No. V1L, from Winyah
bay to St. Jokn’s river, coast map and chart No. 54, from Fripp's inlet to Ossa-
baw sound, Nos. 56 and 57, from 8t. Catharine s sound to St. Mary's river, prelimi-
nary sea-coast chart No. 15, from Savannah river to St. John's river, and commence
the engraving of the chart of St. Catharine s sound, Ga.; to commence the draw-
ing of charts of Wassaw and Doboy sounds; to commence the engraving of coast
map aud chart No. 53, between Stono inlet and Fm})p’s wnlet, and to engrave the
sketches of progress, will require »«. -+« cvoert it . 36,000

Section VI. Coast, keys, and regfs of Florida. (See estzma!es qf approprmtwn Jor
those special objects.)
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SectioN VIL. Part of the western coast of the IFlovida peninsula, and part of the
northern coast of Florida. FiELD-worRk.—To continue the triangulation of St
Josepl’s bay (south) into Section VI; to continue that of St. Josepk’s bay, (north,)
and of the coast towards the work of St. Andrew’s bay; to continue the triangu-
lation of Santa Rosa sound, eastward, and continue, if practicable, that of Per-
dido bay; to make such astronomical and magnetic observations as may be prac-
ticable in the section; to continue the coast topography from Bayport southward;
to complete that of Crooked river, and continue that of the shore of St. Vincent’s
sound westward towards Cape San Blas, and commence that of St. Josepl’s bay,
(rorth;) to continue that of Santa Rosa sound, and, if practicable, that of Perdido
bay; to complete the hydrography of St. George's sound, and that outside of St.
George's and Dog islands; to complete the soundings in the dependencies of
Pensacola bay, and, if practicable, continue the hydrography of St. Vincent’s sound
and south of Cedar keys,; to make the requisite tidal observations: OFFICE-
work,—To deduce results by computations; to draw the topography and com-
mence the engraving of coast map and chart No. 81, coast of Florida, from
Chassahowitzka river to Cedar keys; to complete the drawing of No. 85, St
George' s sound, (castern part,) the engraving of the chart of Maria de Galvez and
East bays, and the drawing and epgraving of lines of deep-sea soundings in the
Gulf of Mexico; to draw and engrave progress sketches of the section; tocontinue
the drawing of off-shore chart No. XI1I, coast of Florida, from Waccassassa river
to Choctawhatchee river, and that of coast map and chart No. 84, Florida coast,
from Ocilla river to Crooked river, (8t. George’s sound,) and to commence the
drawing of a chart of Crystal river offing, will require - ...« .o oot $33,000

SectioN VIII. Coast of Alabama, Mississippi, and part of Lowisiana. FIELD-WORK.—
To continue the astronomical (including longitude) and magnetic observations
required in the section; to complete the triangulation of Isle au Breton sound, and
to commence that of the outer coast between the Mississippi delta and Barataria
bay; to complete the triangulation of the delta and that of dtchafalaya river, from
Berwyck to Atchafalaya bay,; to commence triangulation at Pt aw Fer and extend

it towards Ship shoal and Isle Derniére; to keep the topography up with the tri-
angnlation here enumerated, and, if practicable, to continue that ot” Marsk island,
(Cbte Blanche bay;) to continue the hydrography of Chandelewr and Isle au Breton
sounds, and to complete that of the Mississippi passes, and that of Céfe Blanche
bay, to the limits of the triangulation; to continue the off-shore lines of soundings
in the Guif of Mexico,* in this section, and to make the tidal and current obser-
vations required: OFFICE-WORK,—To coniinue computations; to complete the
drawing and engraving of the resurvey of parts of Mobile bay, including Dog River

- dar and the entrances of Mobile, Spanish, and Tensaw rivers; to continue the
engraving of coast map and chart No. 100, from Pt au Fer fo Marsh island, and
the drawing of off-shore chart No. XIV, Gulf coast, from Choctawhaichee river to
the Mississippi delia; to continue the drawing and engraving of the chart of Cote
Blanche bay; to commence that of the Southwest pass of the delta, and to complete
the sketches of the section, will require.-- .. - e e e ey e 31,500

Secrion IX. Port of the coast of Louisians, and coast of Teras. FIELD-WORK.—
To continue the triangulation of the Gulf coast, from Fast bay eastward and north-
ward; to continue that of Laguna della Madre and Isla del Padre southward
towards the boundary; to continue the topography of Nueces and Corpus Christs
bays, and that of the coast, southward; to continue the hydrography of the outer

*This supposes that a steam vessel baa been provided to replace the sieamer ‘Walker, lost by eollision at sea.
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coast, from its limit above Motagorda enirance southward, and to complete that
of Matagorde bay and its dependencies; to make the tidal observations required:
OrricE-woBK,—To make computations; to complete the drawing and continue
the engraving of coast map and chart No. 108, Matagorde and Lavacca bays ; to
complete the topographical drawing of No. 109, Gulf coast, from Matagorda to
Aransas Pass, and the engraving of Nos. 106 and 107, between Galveston and
Matagorda entrances ; to continue the drawing of off-shore chart No. XVI, Guif
coast,from Galveston fo the Rio Grande ; to draw and engrave the sketches of the
gection, and to commence the engraving of coast map and chart No. 105, Gal-

veston bay and approaches, Will TeqQUITe -+« v o v vt i i i $25,500
Total for the Atlantic coast and Gulf of Mexico-«+« < cn vt ivitcannn, 250,000

The estimates for the Florida coast, keys, and reefs, and for the western coast of
the United States, are intended to provide for the following progress:

Secrron VI, Coast, keys, and regfs of Florida. FIELD-WoRK.—To continue the
triangulation of the eastern coast of the Florida peninsula, from Halifax river
southward, and that of Indion river and the adjacent coast northward; to com-
mence, if practicable, that from Cape Florida northward; to complete the trian-
gulation of the keys and coast between Florida bay and Card’'s sound ; to com-
plete that of Sarasota sound, and to commence that of Tampa bay ; to follow the
triangulation of Halifex river and the coast adjacent with the topography, and
continue that of Indion river and the meighboring coast; to complete the topo-
grapby of the southern keys and coast of the peninsula, from Barnes’s sound to
the work at Cape Sable ; to follow the triangulation of Sarasota and Tampa bays
by the topography; to extend, if practicable, the in-shore hydrography north and
south of St. Augustine ; to continue the hydrography of Floride bay, and to run
off-shore lines from the reefs and coast of this section; to complete the hydro-
graphy of Chariotte harbor and its approaches, and to keep up the tidal observations
at the Zortugas: OFFICE-WORK,—To compute results from field records; to com-
plete the drawing and continue the engraving of off-shore chart No. X, Florida
recfs and keys, from Key Biscayne to Cape Sable; to complete the engraving of
St. Augustine harbor and approaches, that of coast map and chart No. T1, Florida
reefs, between Newfound Harbor key and Boca Grande, and the drawing and en-
graving of the sketches of progress; to complete the engraving of topagraphy on
the chart of Charlotie harbor, continue the drawing of coast maps and charts Nos.
69 and 10, Florida reefs. from Garden key to Newfound Harbor key, and No. 74,
Florida reefs, from Lower Matecumbe key to Cape Sable, and to commence the
drawing of coast map and chart No. 64, Florida coast, between Jupiter inlet and ,
Indian River inlef, Will Tequire « ««+ - oo i minn i il ity i i e $40,000

SectioNn X. Coust of California. Fi1ELD-worK.—To continue the triangulation from
the Sanfa Barbara base nerthward, and to complete that of the islands off Sarfa
Barbara channel ; to continue the primary and secondary triangulation north and
south from the San Francisco base, and to make reconnaissances for extending
this work; to make the astronomical and magnetic observations in connection
with the triangulation; to continue the topography of the shores of Santa Bar-
bara channel and of the islands off the coast; to continue the topography south of
Monterey bay and that of Bodega and Zomales bays ; to continue the hydrography
(in-shore and off-shore) north and south of San Francisco enirance, and that of
Santa. Barbara channel, with such other hydrographic work as the progress of the
survey may show to be first needed; to continue the tidal observations in the



THE UNITED STATES COAST SURVEY.

section: OFFICE-WORK,—To continue the computations and reductions of the
field-work; to complete the drawing and engraving of charts of the vicinity of
Santa Cruz, Santa Rosa, and San Nicolas islands, (Senta Barbara channel;) to com-
plete maps of Petaluma and Nape crecks, San Pablo bay, and the sketches of the
section, and to continue the drawing of the chart of the coast north of Saan
Francisco entrance, including Drake' s bay. Also for the operations in—

SectioN XI. Coast of Oregon and that of Washington Tervitory. TFIELD-woRK.—To
continue the triangulation of Washington end Puget’s sounds and of Ivod's canal,
and the topography and hydrography connected with it; to complete the hydro-
graphy of the Guif of Georgia, and to execute such other hydrography as the
progress of the survey may show to be first required; to continue the tidal
observations in this section: OrricE-worK,—To0 continue the drawing and com-
mence the cngraving of a chart of Waskington sound ; to commence the drawing
of a chart of the Gulf of Georgia, and to complete the charts of C’ogzulle River
entrance and Gray’s harbor, and the sketches, will require - .. ... oo

The other items of appropriations asked are precisely the same in amount as last
year. The terms of that for the line across the Florida peninsula express that
it is the last appropriation which will be required for that object.

For completing the line to connect the triangulation on the Atlantic coast with that
on the Gulf of Mexico, across the Florida peninsula, per act of March 3, 1843 ..
For publishing the observations made in the progress of the survey of the coast of

the United States, per act of March 3, 1848.-.......... I T TP

For repairs of steamers and sailing schooners used in the survey, per act of March 2, 1853

For fuel and quarters and for mileage or transportation for officers and soldiers of
the army serving in the Coast Survey, in cases no longer provided for by the
Quartermaster’s department, per act of August 31, 1852- -+ . ...v vt .,

For pay and rations of engineers for seven steamers used in the hydrography
of the Coast Survey, no longer supplied by the Navy Department ---- - .. .. ..

$130,000

5,000
5,000
10,000
5,000

12,800

The amounts thus estimated for the work of the fiscal year 1861-"62, and the appropriations

for the present year, are given in parallel columns:

Object. 3 Figcal year Fiscal year
} 1861-"62. 1860-'61.
Estimated. Appropriated.

For survey of the Atlantic and Gulf coasts of the United States, including compensation of

civilians engaged in the work, per act of March 3, 1843 . o oo oo oomceneaceaeaoas $250, 000 00 $250, 000 00
For continuing the survey of the western coast of the United States, including compensa-

tion of civilians engaged in the work, per act of September 30, 1850 ... .... o I 130,000 00 130, 000 00
For continuing the survey of the Florida reefs and keys, including compensation of eivil-

ians engaged in the werk, per act of Mareh 3, 1848 .« oo o oomoevamenns eeecann 40,000 00 40,000 00
For completing the line to connect the triangulation on the Atlantic coast with that on

the Gulf of Mexico, across the Florida peninsula, including compensation of civilians

engaged in the work, per act of March 8, 1843 . e oceroeoeceracccccncamnnanann | 5,000 00 5,000 00
For publishing the observations made in the progress of the survey of the coast of the |

United States, jncluding compensation of civilians epgaged in the work, per sct of J

March 8, 1843 ... ... e o e e mm—— e mm— e —m———— i 5,000 00 5,000 00
For repairs of steamers and sailing schooners used in the survey, per act of March 2, 1853.J 10, 000 60 10,000 00
For fuel and quarters, and for mileage or transportation for officers and enlisted soldiers |

©of the army serving in the Coast Survey, in caees no longer provided for by the Quar-

termaster's departmout, per act of August 81, 1852 v n o eoaeeamacccccmemmaenan ©5,000 00 5,000 o¢
For pay aad rations of engineers for seven steamers used in the hydrography of the Coast

Burvey, no longer supplied by the Navy Department - - - - ceeememeaae R 112, 800 00 12,800 00
———— i

* Ponuerly included iu estimates of the War Departinent. t Formerly included in vstiwates of the Navy Depadnent.
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These are the regular items of anoual expenditure. The loss of the steamer Walker requires,
to restore the efficiency of the hydrography, the following, which forms no part of the annual
expenditure of the survey:

To provide for a steam vessel in place of the steamer Walker, lost by collision at sea, 845,000.

This last item can only be considered as replacing part of the capitul of the survey, for
which the government has been the insurer.

DEVELOPMENTS AND DISCOVERIES.

The general list up to 1859, inclusive, is given in Appendix No. 8, to which are also added,
in the same form, the special developments made within the present year. The list includes
one hundred and seventy-four items geographically arranged.

‘While these developments are among the most palpable advantages of the Coast Survey, the
special statements in regard to them are only a part of the general facts shéwn on the maps
and charts.

I am again indebted to George W. Blunt, esq., of New York, in having received from him a
notice by Captain Lott, of the steamship Asia, of a rip with eleven fathoms, and with con-
siderably deeper water around it, about fourteen miles south of Fishing Rip, and twenty-four
miles southeast of Davis’s shoal.  As it did not appear that this space was sounded out by
Lieut. Comg. McBlair, or Commander Stellwagen, U. 8. N., who furnished the hydrography of
the vicinity of the Nantucket shoals, I detailed a party at once for this work, and the develop-
ment has been made which is briefly referred to here, and more particularly under the head
of Hydrography of Section I. In prosecuting that service, Lieut. Comg. Phelps discovered in
the same vicinity a much more extensive shoal, commencing half a mile eastward of the rip,
and stretching N.NE. more than six nautical miles, with ten to ten and a half fathoms on it.
This shoal is separated by deep water from the rip referred to.

The resurvey of parts of Boston harbor to develop the changes and their causes has been
made at the expense of the city, and has led to results of importance to the future of that great
commercial centre.

I append here a list of the special localities in which developments have been made by the
hydrographic or other parties during the present season.

1. A ledge with four fathoms water on it, discovered S.8W. } W., (true,) and a mile and a
guarter from Pemaquid light-house, coast of Maine.

2. Numerous dangerous reefs and ledges developed at the entrance and in the approaches of
Damariscotta river, Me.

8. Two rocks, one with three and a quarter fathoms, the other with only ten feet of water,
and a ledge with three and a half fathoms found in the channel of Booth bay, Me.

4. Jeffrey’s bank and Jeffrey’s ledge, off the coast of Maine, thoroughly sounded out.

5. Determination of the position of White Rock ledge at the entrance of Saugus river,
Mass.

6. Discovery of a rock with only seventeen feet of water at mean low tide in the Narrows of
Boston harbor.

7. Special investigation of the currents of Boston barbor.

8. Special tidal and current observations at the mouth of Scusset river, (Cape Cod bay.)

9. Discovery of a shoal lying N.NE. over six miles long, and twenty-four miles southeast of
Davis’s south shoal, with ten to ten and a half fathoms of water.

10. Extent of the sea encroachment at Cape Hatteras, and changes found near Hatteras
inlet, N. C.

11. Greater depth found through the channel of Coosaw river, 8. C., (inland passage,) than
has been hitherto supposed to exist.
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12. Changes in shore-line and in depth observed in Ossabaw sound, Ga.

13. A new channel developed leading into Sapelo sound, Ga., three guarters of a mile south-
ward of, and better than the one in use.

14. A shoal spot found off the coast of Florida, ten miles from land, and fifteen miles NE.
of Indian River inlet.

15. Tennessee shoals, Florida reef, developed, giving only twelve feet of water on the outer
shoal. .

16. The position of a sunken wreck determined and marked, lying off Grassy key, Florida
reef, and near the track of vessels.
- 17. Further investigation of the character of the Gulf Stream in the Florida straits.

18. Indications noticed of a deeper and better channel forming, to lead to the East Pass
anchorage, St. George’s sound, Fla.

19. Changes in the depth of water observed by comparison of soundings at Perdido
entrance. .

20. The currents of Mobile bay specially investigated.

SPECI fiL SURVEYS.

These have been three in number, undertaken by request and at the expense of the parties
named, and with the approval of the Treasury Department. In the order of time at which
they were undertaken they are: of Mobile bay, to ascertain the changes and present condition
of the bay, undertaken at the request and expense of the commissioners on the improvement of
Mobile harbor and bay, named in a law of the State of Alabama; of Boston harbor, undertaken
by request and at the expense of the city government, and of the site of a proposed canal to
connect Buzzard’s and Cape Cod bays so as to avoid the dangerous coasting navigation around
Cape Cod peninsula and by the inner Nantucket shoals, at the request of a committee of the
Massachusetts legislature and at the expense of the State. These surveys all furnish important
data for the direct purposes of the Coast Survey, besides rendering great service to the com-
merce and navigation of important localities, and of the country generally. They find their
precedent in the elaborate works in Portland, New York, and Charleston harbors, undertaken
by city and State action. They are connected, as in these cases, with the action of commis-
sioners on those harbors, or of advisory councils of officers connected with the United States
government, of which the Superintendent of the Coast Survey is a member. The preservation
of the harbors of the country is the objecct, by preventing dangerous encroachments on the
water in the rapid progress of buildings and of improvements on land, by ascertaining the
changes caused in the water space by the changes in the land, and the causes of these changes.
More elaborate observations of tides and currents, of hydrographic, and sometimes of topo-
graphical details, are needed than are demanded for purposes of navigation, and hence beyond
the usual requirements of the Coast Survey, and properly at the expense of the local
authorities.

The detafled statement of the several parts of these surveys will be found under their
appropriate heads in Sections VIIT and I. I propose now merely to state some of the leading
observations made, and of the general results arrived at.

In Mobile bay, besides the usual soundings which were minutely made at the head of the
bay, and in the rivers forming the delta of the Alabama river, numerous current stations were
occupied at which the direction and force of the currents were observed at the surface and at
various depths below it. These were selected with the view to determine the causes of change
which the hydrography developed, and to ascertain the direction in which changes might still
be expected; also the greater or less scour of tidal and river currents at different places and
depths, and under different circumstances. The results are represented on elaborate diagrams,

3¢ '
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which address the eye immediately, permitting a ready and rapid generalization of the facts.
The current observations were connected with those on the tides at stations snitably selected.

In the course of the tidal and current observations off the bar, at the entrance to the bay, it
was discovered that there is a general current setting from the eastward, modifying the direction
and force of both ebb and flood tidal currents which tend out of and into this great bay, and
determining the final direction of ite channel and bars. This ig an important fact for fature
development. :

The tables resnlting from the observations furnish the data for tracing the currents of the
rivers into the bay, and of the bay into the ocean, in direction and wvclocity, at and below the
surface, in the channels and passes; upon the bars, and in the bay and gulf; the effects of
winds; the direction and force of the scouring forees furnished by the currents in the different
strata of water from the surface to the bottom, giving to the engineer a clue to guide him in
the labyriuth of cffects—now a pool, now a shallow, now a channel, now a bar.

The case of Boston harbor is a very different one; small riverz only enter its head, while the
ocean tide rises to a six-fold height, and their currents are divided by numerous islands which
they abrade, and which are exposed to the violence of the waves of a habitually stormy sea.
The old tidal reservoirs which gave scour have been, in many cases, partially filled up or
obstructed in the progress of improvement, and changes of regimen of considerable importance
have been produced. A comparison of the old and new maps show this. The same officers
who worked in Mobile bay, Lieut. Comg. J. Wilkinson and Assistant Henry Mitchell, have
given their attention to the developments here. The inner harbor has been sounded out to
compare with the results of Commander Charles H. Davis, who made the survey in connection
with the Coast Survey in 1852, and with the earlier results of Commodore Wadsworth. Parts
of the main ship channel have been re-examined. Assistant Mitchell has occupied current
stations at the approaches in the main ship channel, and the various passages among the islands
in the inner harbor, and at the centrance to its affluents, the Charles and Mystic rivers, and
Great South bay. He has examined the causes of the most important shoals, flats, and spits
where changes have occurred or are occurring, with a view to present such results to the coms.
missioners as may enable them to suggest the measures needed to prevent the deterioration of
this important harbor. To show the nature of the results obtainable from such observations, I
quote a few lines from Assistant Mitchell’s report.  “* At this station we determined that the
flats off South Boston may be the deposit both of suspended and rolled materialg, since the ebb
from the rivers above (the Charles and Mystic) sets over upon them, and the resultant of all
the forces of the currents for twenty-five hours takes a course towards the boldest place,
(S. 4° W.) The portion of the shoal towards which the ebb sets is found to be a place of no
activity of current, so that whatever is carried there lodges in the long grass. The set of the
resultant in the same direction shows the origin of the sandy strata of the flats.”” I shall, ata
future time, present the details of Assistant Mitchell’s ingenious and persevering investigations
in the Appendix to my report, when the subject is matured by him.

In the connection with this work of his, I should refer to the ingenious instruments devised
for bringing up specimens of the materials of shoals, &c., at different depths, described in
Appendix No. 39.

Resurveys of the principal islands have been made on a large scale, and with all the resources
of topographical execution for which he is so distinguished, by Assistant H. L. Whiting, of the
Coust Survey; and the maps bave been furnished to the commissioners, to show, by comparison
with former Coast Survey work, the wearing away of the islands, and the formation of spits,

beaches, and the like.
TIDE TABLES,

These have undergone a revision in the Tidal Division of the Coast Survey office, and &
tide table for Key West, where the diurnal inequality is considerable, has been added on the
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same plan as that adopted for the Pacific coast, where the tides are of a similar type with
these. The Key West tides are the representation of those along the Florida coast to Cape
Florida, where the large diurnal inequality is much diminished, and the tides take the Atlantic
form. Also of those along the western coast of the Florida peninsula to Cape San Blas. The
same type is slightly shown betwcen Isle Derniére, on the coast of Louisiana, and Galveston,
on the coast of Texas.

The tables in the Appendix No. 16 give the corrected establishment or mean lunitidal
interval of one hundred and ten ports, the rise and fall of mean, spring. and neap tides, and
the mean duration of the flood and ebb tide and of the stand between them. Rnles are given
which enable the navigator to compute the time and height of high and low water, and to
correct the rough computations, if he chooses to go into details, for half monthly and daily
inequality. The tides of the Atlantic, Gulf, and Pacific coasts are treated, and easy rules
given in relation to tidal currents of the Atlantic coast. These tubles are continually corrected
from the observations made at the permanent tidal stations, and chiefly with self-registering
instruments for both time and height. The results are regularly transmitted to the office and
there computed.

TIDES AND CURRENTS.

The permanent tidal stations on the Atlantic, Gulf, and Pacific have lLeen kept up as here-
tofore, six on the Atlantic coast, three on the Pacific, and two on the Gulf of Mexico.—(See
Appendix No. 18.) Two improvements iu the self-registering gauges are noticed in the report
of Assistant Pourtales, in charge of the Tidal Division, one a method of keeping the gauge
from freezing during the winter season by the use of kerosene oil, and the other a contrivance
for equalizing the action of the weight on the receiving and delivering rollers of the gauge,
as the paper accumulates in one and is wound off the other. Through the kindness of Lieut.
Dahlgren, U. 8. N., the tide-gauge at the Washington navy yard is kept up. The obser-
vations along the western coast of the Florida peninsula having been kept up for a year, the
gauges have been transferred to parts further westward, between St. Mark’s and Last island,
on the coast of Louisiana. The change of type of the tidal curve from the semi-diurnal, with
a large inequality, into the diurnal type, which occurs between St. Mark’s and Cape San Blas,
is very gradual, as has been found by intermediate stations at Dog island and Cape St. George,
coast of Florida. The observations in the Pensacola navy yard have been kept up by S.
Thayer Abert, esq., engineer of the yard. Meteorological observations have been kept up in
connection with the tidal ones.

The current observations in Mobile bay, Boston harbor, and Buzzarc’s and Cape Cod bays
are Pelative to special surveys, under which head they will be noticed.

RULES FOR PHOTOGRAPHING, DRAWING, AND ENGRAVING OF MAPS, CHARTS, ETC.

In 1845, and the years immediately following, the subject of the style of drawing and
engraving the maps and charts of the survey was discussed in great detail by Captain A. A,
Humphreys, then assistant in charge of the Coast Survey office, and by Assistants John Farley
and W, M. C. Fuirfux and myself, with the aid of Messrs. Selmar Siebert, F. Dankworth, and
John Knight, engravers. Great pains were taken in that early stage of the work to introduce
uniformity and system in the execution of the various kinds of office-work. In the numerous
changes of officers in charge of the office and its divisions many departures had occurred from
this system. RBesides, large numbers of maps and charts of different orders had been pub.
lished, and the criticisms upon them by mavigators and others had enlightened us on many
doubtful points. The labor, too, of engraving the first class charts in the style adopted had,
under the most favorable circumstances, proved greater than was expected. But above and
before all other reasons, photography was to be introduced as a regular part of office detail,
and great changes were necessarily consequent. I determined therefore to have a thorough
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revision of the whole system; to re-establish approved rules and usages, and carefully to study
new ones; to avail ourselves, in short, of the experience acquired in the ficld and office for a
new step in improvement. Assistant H. L Whiting, whose experience in field topography is
greater than that of any other assistant in the survey, and whose success in all matters relating
to representations of ground in the field and office is very great, was ordered to the office to
study the whole subject. His communications with me, with the assistant in charge, the
chiefs of the Drawing and Engraving Divisions, and with Mr. Mathiot, the draughtsmen, and
the engravers, were constant, and subject after subject was passed in review by him, and all
the experience and knowledge at hand were brought to bear upon the conclusions. As the
subjects were matured and met my approval, they were embodied in a series of office directions,
to be carefully observed by all concerned.

It would lead to too much technical detail to give here the discussions of the subjects or the
rules and directions adopted, but in justice to the labors thus accomplished I must briefly allude
to the different matters embraced in Assistant Whiting’s reports, and which were definitively
settled for the present by office rules.

The whole subject of topographical and hydrographic reductions was reviewed; the con-
stituent parts of the map or chart; the representation of natural and artificial objects; the
conventional signs; the lettering; and the figures, as especially adapted to the coast maps and
charts on the scale of %45, and those coming under the same rules.

The subject of the scale of shade. by which ground is represented by hachures, was carefully
gone over. The scale of Lehman and that of natural sines had been critically examined,
in 1845, by Captain Humphreys and Assistant Fairfax, and a modified scale had been adopted
which represented more distinctly the smaller slopes from 0° to 5°, and the higher slopes, at
which Lebman’s scale also fails to give distinctions. This scale of shade not only secures
variety and picturesque effect in the maps, but, if thoroughly carried out, enables an expert to
infer each slope accurately from the hachuring. The modifications introduced by the study
of Mr. Whiting, aided by the rescarches of Mr. Mathiot, and the trials of Mr. E. Herges-
heimer, are briefly stated in Mr. Whiting’s report, as follows: *‘The new scale proposed is

. based upon the strong and effective line of Lehman, from 5% to 256°, (its best section,) and from

25° to 40° it follows the line or curve of natural sines. This gives at 5° a proportion of one
part of black to eight of white, and at 40° four parts of black to one of white. Within this
range the scale has been found to answer all practical demands in representing natural contour,
and is considered the best gradation of light and shade which experiment counld develop.
Beyond these well known and mathematical bases the scale is extended in the higher range to
75°, and in the lower range to 1°. This has been done by continuing the same strength of line
as at 5°, with an increase of twenty-five per cent. of white for each degree from 4° to 1°,
inclusive, which gives a distinct yet pleasing contrast between these important slopes. In
the higher range the unit of black is increased twenty-five per cent. for the first 5°, and
twenty-five per cent. each for the next three divisions of 10°, leaving the last 15° of slope,
from 75° to 90°, in full black.”’

This scale is at once practicable in execution and graphic in effect, and adheres with suf-
ficient closeness to that of the existing maps, avoiding some practical difficulties which expe-
rience had developed in representing the lowest and highest slopes.

The lettering, which had originally been studied with care by Assistant Farley, aided by Mr.
F. Dankworth and Mr. John Knight, engravers, was reviewed, and examples selected of the
most approved in each class. The conventional signs in the topographical maps were improved;
and also in the hydrographic charts, with the aid of the officers in the hydrographic division,
the tendency being to simplification. New gauges for the size of figures were adopted, the
former having, by general consent, been proved too small. .

It will be readily understood how photography requires en entire change of spstem in
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reducing maps and charts. Distances on the field scale of 43wy, which are considerable
quantities, are insignificant, and even disappear when reduced to the scale of s34+, so that
the outlines of two buildings, for example, distinctly separated on the surveying scale, when
reduced in striet proportion, coalesce, and the buildings themselves appear as mere black dots,
The importance to accuracy of retaining the large scale {or surveying is too great to permit
that to be given up. The very object of a large surveying scale is to imsure such accuracy
that small aberrations will not be note-worthy on the reduced scales. Besides, the same
region of country is represented on several different scales in the reduced charts adapted to
jin-shore and off-shore navigation, or to harbor purposes. Experience has shown that these
maps are also much sought and very useful as a general guide in improvement, often of the
most important and widely useful kind.

Again, photography copying faithfully on the reduced scale gives a perfect fac simile of a
drawing, exhibiting minutely the style of the original. It is chimerical to suppose that
any number of rules or amount of training will ever produce field drawings identical in style.
It is with a man’s drawing as with his handwriting; one drawing may be very like in style to
another, as one handwriting is like another, and the faithful plotograph represents the indi-
viduality of each style. A photographic reduction, then, from drawings by several persons
would represent various styles, and, reducing every part of the drawing proportionately, would
blend all of a certain degree of fineness so that the unassisted eye could not separate or
distinguish them.

The difficulties usually supposed to apply to the reduction of maps by photography, distor-
tion, shrinkage, and the like, are not the most formidable ones, but have been overcome for
gome time. In bringing this art into regular use we studied what was wanted on the reduced
scale of the map, and how it was to be procured. From this resulted a system of generalizing,
easily applied to tracings, and embracing in the cases of contours the omission of the minor
irregularities of the curves; in the case of shore-linesof the minor indentations and inflections,
and so on. In the case of conventional signs the exaggzeration of the dimensions of objects to
be shown singly, (as single houses and the like,} and the grouping of those to be represented
in masses, (as villages, towns, and cities,) complete the generalization for practical purposes.
These tracings occupy but little time, and the generalizations are made according to rules com-
pleted for the yuivy scale of our coast maps and charts. As the photographic system super-
sedes the elaborate and elegant drawing of the former drawing school, coloring is introduced
to show varieties in cultivation, wood, marsh, and the like. Tle generalization is made on a
tracing on the full field scale. It is reduced one-fourth and studied, correcting any imperfec-
tions before they are so far reduced as to make them difficult of detection. Then reducing
one-half again, coloring the reduced photograph, and sharpening such of the details as need
it, completes the engraver's pictorial copy. The photographic reduction is also made on glass,
8o that the distances may be measured, and the outlines taken, free from the expansion of
paper.

The modifications in the details of engraving formerly arranged by Capt. Humphreys,
Assistant Farley, Messrs. Siebert and Dankworth,” and myself, flow naturally out of these
changes, and have employed the ingenuity of Messrs. Whiting, Hergesheimer, Mathiot, McCoy,
Rolle, John Knight, and Mr. Hinkle, to whose interest in the matter the work is much indebted.

Assistant Whiting’s reports on the interesting subjects of topographical contour and features,
on hydrographic reductions and details, on photography, and on the scule of shades, are given
at length in Appendix No. 20.

GEOGRAPHICAL POSITIONS, TABLE OF DEPTHS, ETC.

The table of depths and list of geographical positions are given biennially, and aceompamed
Iy last annual report as Appendix No. 15 and Appendiz No. 20.

s
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The lists of topographical and hydrographic sheets will be extended according to the num-
ber received, and given every third year or oftener. Up to the year 1859, the lists containing
the titles of sheets received during the two years previous to the date of my report were
given in the Appendix Nos. 18 and 19.

INFORMATION FURNISHED.

The information furnished from the archives, under the authority of the Treasury Depart-
ment, during the past yvear, is stated in Appendix No. 6. The runle which requires from
publishers of maps and charts that acknowledgment should be made on the face of the publi-
cation for the information derived {rom the archives is plain, and consistent with fair dealing,
and the department exacts its precise fulfiluent, so that the Coast Survey shall not be made
responsible for more, nor receive credit for less, than the precise work communicated.

STATISTICS.

The table of statistics has been added to, so as to bring it up to the opening of the present
surveying year, and is given in Appendix No. 1.

Up to 1859, inclusive, the triangulation had covered an area of nearly forty-eight thousand
square miles ; had developed a general extent of coast of over four thousand, and a shore-line
of about twenty thousand miles, determining upwards of eight thonsand geographical positions.

For longitude determinations, seventy-six stations had been occupied; for latitude, one hundred
and nineteen; and for azimuth, seventy-seven stations.

The topography had extended over an area of fifteen thousand six hundred square miles,
having a general coast-line of over thirty-two hundred, and more than thirty-eight thousand
miles of shore-line, measuring the indentations.

The hydrography extended over an area estimated at forty-four thousand square miles, in which
more than one hundred and eighty-four thousand miles were run in sounding; five million eight
hundred thousand soundings made, and over eight thousand specimens of the bottom obtained.

The number of manuseript maps and charts was one thousand nine hundred and eighty-five,

. and of engraved maps, charts, and sketches, four hundred and forty-five plates.

DISTRIBUTION OF REPORTS AND MAPS.

The lists for the distribution of reports from the Coast Survey office have been thoroughly
revised within the past year. There are now upon it over four thousand names of institutions
and individoals. The demands for the report of 1858, of which a very limited edition was
published, (seven thousand nine hundred and fifty copies,) have been very embarrassing, as it
was impossible to supply the number of copies required. Of the report of 1859 six thousand
and two hundred extra copies were ordered by the Senate, und five thousand by the House of
Representatives, of which eight thousand were to be distributed from the office. The report
for 1858 was published on the 1st of February, 1860, and that for 1859, it is expected, will be
ready early in the session of Congress.

More than six thousand eopies of maps, charts, and sketches have been distributed from the
office since the date of my last report, to institutions and individuals in all parts of the United
States, and through the agency of the Smithsonian Institution tv those in foreign countries.

RECORDS AND RESULTS.

I must again call attention to the fact that the appropriation for the records and results
merely enables us to prepare the materials from observations for publication, and not actually
to publish. I would earnestly recommend that a sufficient amount be appropriated to enable
us to make these publications while the results are fresh; but having dwelt upon this matter
often, and shown it in its different points of view, it would be mere repetition to go again pver
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the subject. A volume of the Gulf Stream results is nearly ready in manuscript, and will be
published if the balance with the disbursing agent of the Coast Survey permits.

LABRADOR EXPEDITION, ETC.

The subject of longitudes has been repeatedly referred to the Coast Survey by law, and
every method known {o science has been applied in the determinations required to con-
nect our longitudes with those of ‘*well determined European observatories.”” The astro-
nomical and chronometric methods have been carefully applied, the former continuously, and
we were prepared to use the telegraplic wire to Europe.

The total eclipse of July 18 afforded one of the best opportunities for longitude determina-
tions and for corrections of the tables, as the central shadow passing across Washington Terri-
tory into the British dominions, and leaving the coast of North America near the northeastern
part of Labrador, vear Cape Chudleigh, crossed the southwestern portion of Europe in very
accessible portions of Spain. The European expeditions announced were to include the lead-
ing astronomers of many countries, and it was a rare opportunity for us to co-operate in these
world-wide observations. The interest excited by it in many of our statesmen is shown by the
history of the legislation. A resolution (Appendix No. 21) was offered in the Senate of the
United States, by the Hon. James A. Pearce, of Maryland, on the 8th of May, referred to the
Library Committee, reported to the Senate, and adopted by a large vote on the same day.
The resolution was moved in the House of Representatives as a report from the Library Com-
mittee, by the Hon. John U. Pettit, of Indiana, on the 12th of May, and adopted by a large
vote on the 12th of June. The joint resolution thus passed was approved by the President
of the United States on the 15th of June.

As directed, I proceeded to organize the expedition, assigning the Coast Survey steamer Bibb,
Lieut. Comg. Alexander Murray, U. 8. N.,to the service, and placing it under the charge of Ste-
phen Alexander, LL.D., of the College of New Jersey—one of the most experienced astrono-
mers in this speciality in the United States; associating with him, under the terms of the law,
four astronomers, viz: President F. A. P. Barnard, of the University of Mississippi; Professor
Venable, of the College of South Carolina; Professor A. W. Smith, U. 8. N., of the Naval
Academy of Annapolis, and Lieut. E. D. Ashe, R. N., director of the observatory at Quebec—
all volunteers in this interesting scientific enterprise. As assistants were added: for astronomy,
William Henry, esq., of Washington; for meteorology, Gscar M. Lieber, esq., geologist, of
South Carolina; Edward Goodfellow, assistant in the Coast Survey, and Samuel Walker, aid,
for magnetic observations; Mr. Duchochois, of New York, volunteered to go as photographer
to the expedition, and Mr. A. W. Thowpson, aid in the Coast Survey, was aamgned as his
assistant.

Through the liberality of the following named individuals and institutions, the sum of eleven
hundred dollars was placed at my disposal for the personal and scientific expenses of the expe-
dition: the Smithsonian Institution, of Washington; Columbia College, New York; J. Lennox,
esq., and Lorillard Spencer, esq., of New York, and Doctor Thomas B. Wilson, of Newark,
Delaware. The Photographical Society of New York, through their president, Doctor Draper,
interested themselves in supplying a volunteer for this service, and L. M. Rutherford, esq.,
hbera]!y provided the outfit of apparatus and instruments, and gave the benefit of his experi-
rience and of his observatory in the preparations for photographing the sun.

With great zeal Lieut. Comg. Murray and his officers prepared their little steamer for this
distant, arduous, and somewhat dangerous service, and she left New York on the 28th of June,
arriving at Sydney, Cape Breton, where she took in a supply of coal, on the 3d of July, ai.d
at Aulezavik, in latitude 59° 47 497 N., and longitude 44. 16m. 53s. W., on the 13th.

I had previously communicated personally with Professor Alexander and given written
memoranda sfter our conference, which he was to discuss with his colleagues, in conjunction
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with whom the details of arrangement were to be finally determined. The officers of the
vessel were associated with the party as aids, and hydrographic instructions were given to
Lieut. Comg. Murray. All these matters were fully, carefully, and satisfactorily attended to
by Professor Alexander, so that on arriving at their haven of Aulezavik each one knew what
was to be his contribution to the general movement.

The manner in which this was accomplished, the proceedings of the expedition on the voyage
and on their arrival at Aulezavik, the preparations for the observations, the observations them-
selves and their results, and the return of the expedition, are all lucidly stated by Professor
Alexander in his report, (Appendix No. 21,) which, with extraordinary promptness, was handed
to me, with all the sub-reports, on the arrival of the steamer Bibb in the harbor of Newport,
on the Tth of August. The American Association for the Advancement of Science was in
session at that time in Newport, and received the returning astronomers with hearty greetings,
and their statement of the results obtamed, with much interest. Their return was the more
opportune that, as Professor Alexander had been the president of the meeting of last year, an
address from him was therefore due, and President Barnard was the president elect for the
next year of the association.

The successtul carrying of this expedition to the point desired, and its safe return, were
subjects of congratulation to all, and reflect the highest credit upon Lieut. Comg. Murray and
his officers. To the cordial co-operation of all the members of the expedition the success
which attended their efforts was greatly due.

The report of Professor Alexander, and the sub-reports joined to it in the Appendix, (No.
21,) give all desirable details in reference to the scientific proceedings and results. The deter-
mination of latitude and longitude of the elevation, &c., of the station; of the magnetic decli-
nation, dip, and intensity; the distribution of labor before, on, and after the eclipse day, (the
18th of July;) the instruments used; their mounting; the character of the weather; a detailed
synopsis of the observations made, including those of the times and physical phenomena;
the photographic results, are all fully stated. The sub-reports on meteorological observations,
by Professor Venable and Mr. Lieber; on magnetic observations, by Mr. Goodfellow and Mr.
Walker; of Doctor Barnard, Lieutenant Ashe, R. N., Professor Smith, U. S. N., Professor
Venable, and Mr. Lieber, on the physical and other phenemena observed by them during the
eclipse; of Mr. Duchochois and Mr. Thompson, on the photographic methods and results; of
Messrs. Platt, Nones, and the secamen of the steamer; and of Surgeon’s Steward Collins, which
accompany Professor Alexander’s statement, complete the details of the account of the labors
of the party.

1t was a gratifying result of the foresight with which matters had been arranged, that though
the astronomers were deprived of the sight of the corona by the interposition of clouds, it was
seen-and well observed on ship-board by the petty officers and seamen who had been assigned
their part in the observing. Professor Alexander mentions with special approval the services
of Engineer French and of Acting Sailing-master Platt, of the steamer. A brief but interest-
ing report on the geology of the region visited, with a map, and of the hydrography, with
maps and sketches, have been more recently forwarded by Oscar M. Lieber, esq., and Lieut.
Comg. Alexander Murray, respectively.

It would be out of place here to dwell upon the results which are thus fully developed by
the officers of the expedition. The report is of very moderate dimensions, and will thoroughly
repay a careful perusal. The observations of the time of the several phases will be referred
to the Computing Division for its use.

In complying with the terms of the joint resolution of Congress, the whole expense to the
government of this expedition, over and above the ordinary expenditure of keeping the party
together,was for the coal used, engineer stores, and incidental repairs to the hull of the vessel,
amounting to less than two thousend dollars. The scientific expenditure was borne from the
contribution fund. :
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Thirteen photographs of the eclipse, and thirty-six stereoscopic views of the coast of Labrador
and of the doings of the party,were made by Mr. Duchochois, and are deposited in the archives
of the Coast Survey.

Through the kind and intelligent interest of Sir Alexander Bannerman, governor of New-
foundland, and Sir George Simpson, of the Hudson's Bay Company, the party in the steamer
Bibb were provided with such credentials as would have secured, in case of need, the sympathy
and assistance of the officials connected with their respective departments on the coast of Lab-
rador. The friendly letter of the governor of Newfoundland, advising me in regard to his
action in the premises, expresses good wishes that must have been prompted by a full appre-
ciation of the importance of the object in view.

In Appendix No. 41 will be found a statement of the particulars of the expedition to the
coast of Labrador, in the form of a report from Lieut. Comg. Murray, who was in charge of
the steamer Bibb.

The solar eclipse of July was successfully observed at a station near Fort Steilacoom, Wash-
ington Territory, by Lieutenant J. M. Gilliss, U. 8. N., who was assigned to the Coast Survey
for that purpose, on his volunteering for the service, by the honorable Secretary of the Navy.
The report of Lieutenant Gilliss, and many results of interest, with the particulars of the
undertaking, are given in Appendix No. 22, and alluded to under the head of Section XI.

OCCULTATIORS OF PLEIADES, ETC.

During the year the charts of predictions of occultations of the Pleiades have been forwarded,
in pursuance of the general plan proposed by Professor Peirce, of Cambridge, Mass., and
committed to his execution, and one hundred and thirteen results have been received from
observatories and stations in the United States and in Europe. The computations have been
made as heretofore, by Mr. Edward Pearce, jr., under the general direction of Professor
Peirce.

The list now embraces twenty-eight stations in America, and a like number in Europe.

Charts for the series of October 14 and December 8, 1859, and of January 4, February 28,
June 16, and September 6, 1860, were forwarded to the foreign stations, and records of the
observations of the series of December 8, February 28, and September 6, have been reccived.
To the American stations charts for the series of October 14, 1859, and Jannary 4, March 26,
July 13, September 6, and October 3, 1860, were sent; and of the first four the returns have
been received at the office.

At the Coast Survey station on Gunstock mountain, New Hampshire, occupied by my party
this season, the occultations of the 13th of July were observed, and the times of immersion
and emersion of four stars of the Pleiades group carefully noted. Valuable series of observa-
tions at this epoch, within four days of the solar eclipse, were also obtained at the U. S
Military Academy, West Point; at Southwick, Mass.; and under somewhat less favorable
circumstances, by Professor Gobel, at Newport, Mo.

Observations also of the occultation of the planet Venus by the moon on the 24th of April,
and of two stars on the 5th of March, have been communicated; the first by Professor W. B. Jack,
of Fredericton, N. B.; and those of the second date by J Hartnup, esq., of the Liverpool
Observatory, England.

The records of forty-two moon culminations observed at Cincinnati have been furnished by
Professor 0. M. Mitchel.

MAGNETIC VARIATION OR DECLINATION.

One Gf the contributions to general physics bearing upon the determination of the magnetic’
variation, or declination as it is now more generally called, which was commenced in my repozt
of last yesr, is followed in this. The practical end is, having given & measurement of the

4 ¢
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variation of the neecdle at any hour of the day, or on a particular day of the month in a certain
year, to reduce it to the mean of that year, month, and day. This may be done by tables
given in the memoir, Appendix No. 23, or by the diagram on Sketch No. 7. The diagram
corresponds to a table of double entry, the hours of the day being at the top and bottom, and
the months of the year at the sides. The reductions for the position of the needle are
represented by the lines of equal change for every half minute. A surface is thus artificially
represented, which shows to the eye, in curves of equal reduction, the changes of the needle—
onc surface for the changes to the east, and one for those to the west. Comparing this with
the mode of representing surfaces (of the ground for example) by horizontal eurves, the hills
and valleys represent the changes. The average line is also traced on the diagram. If]
then, we would find a correction to be applied to a certain observation, we enter the
diagram with the hour of the day, and draw a line parallel to the side border, and with the
month, drawing a line parallel to the upper or lower edge; from the meéting point of these
two lines erect a perpendicular to the plane of the paper, and where it strikes the curved
surface gives the amount of change; or practically, at the intersection of the two lines first
drawn will be found the projection of the point which shows the change. If it is on one of the
curves, simply read it off; if between two, make a proportionate allowance.

Another practical matter derived from this discussion is, the best time of day for observing
the magnetic variation. The hours during the year which vary least from the average of the
whole year are those corresponding to the greatest western declination, and to the morning
mean declination. On the average, these hours are 14. 16m. p. m. and 10A. 26m. a. m., both
of which are very convenient for working. The greatest difference in the time of occurrence
between any one month and the average of all is, for the greatest western declination thirty-
one minutes, and for the mean twenty-eight minutes. So the surveyor or navigator will be
safest in using these hours for his determinations of the variation of the compass. The whole
subject is eminently a practical one, though reached by a scientific discussion which seems to
pass much beyond the bounds of the practical.

A general idea of the discussion may be had as follows: The observations consisted in
ascertaining, by Gauss’s new instruments, the position of the magnetic needle or bar every
hour or every two hours in the twenty-four for a period of five years, or from 1840 to 1845.
The history of them and of their publication is given in my first paper.* The first step was
to examine the observations, and take out those which were affected by auroras or magnetic
storms. This was done by Peirce’s criterion, a mathematical formula which, by comparing
geparate observations with the mean, enables the computer to know whether the result will bo
nearer the truth, or more probable with or without the observation in question, and thus to
reject doubtful observations—not by an arbiirary process or by a biassed judgment, but by rigid
computations, which show these results to be accepted and those to be rejected. The magnetic
observations thus freed from disturbances, the places of the rejected ones are filled up by the
nost probable averages. In examining the results, the first large change appeared, having a
period of eleven years. This had been, previously, well made out by General Sabine, in the
discusision of the results of the British obhservations in the great combined system with which
these Girard College observations had been connected. The agreement of this period, and of
the disturbances with the period of the greatest number, and magnitude of the solar spots was
traced, giving thus a glimpse of the meteorology of the sun by the study of these changes in
the magnetism of the earth. Taking out these periodical changes, the results were next
examined for daily, monthly, and yearly change.

A table being formed in which the hourly mean position of the needle for each month i
compared with the average position for the month, the law of change from hour to hour, and
from month to month, appears. - The snnual change from month to month follows the ‘earth’s

¢ Bmithsonian Contributions to Knowledge, 1é59, Yol X1 ; ‘and Coast Survey Rei)ort for 1859, Appenﬂix Ko, 92.
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motion in its orbit. It is greater here in the winter than in the summer months. Taking this
change ag manifested from hour to hour in the twenty-four, it shows the points of greatest
variation, the first between six and seven a. m., disappearing at a quarter before ten a. m.; the
second, smaller than the first, at one o’clock p. m., disappearing shortly after five p. m.; and a
third, still smaller, after nine p. m., disappearing half an hour before midnight. These changes
cause the north end of the needle to be deflected more to the eastward in the summer about
six or seven o’clock a. m., and more to the westward in winter. At about one o'clock p. m.
they cause the north end of the magnet to be carried more to the westward in summer, and to
the eastward in winter, and so cause an increase of apparent diurnal movement in summer,
and a diminution in winter. This amounts to between two and three minutes of arc at
Philadelphia.

Taking out the annual change and its inequality, we can compute the mean annual value of
the regular solar diurnal variation with an uncertainty, at the greatest, of but eleven seconds
of arc. In the early morning hours the north end of the magnet moves to the eastward,
reaching its least western deflection at about a quarter before eight a. m. It then returns west-
ward, reaching its greatest western deflection at a quarter after one o’clock p. m., and again
moves slowly to the eastward. The diurnal curve presents but a single wave, slightly inter-
rupted by a deviation in the hours near midnight. 'This, it will be perceived, is an important
step in the theory of the sun’s action on the magnet for the apparently double-headed curve
of the day, that is, a curve with two maxima and two minima, has been reduced to a single-
headed one, or one with but a maximum and minimum. In other words, the solar magnetic
tide of the day, instead of having, like the tides of the ocean, two flows and two ebbs in about
twenty-four hours, has but one ebb and one flow, resembling the tides of the Gulf of Mexico,
and not those of the Atlantic. And this is contrary to the appearance of things from the crude
observations which presented two tides.

After thus representing the changes of short period in the sun’s action, that from year to
year is deduced, and the residual numbers are arranged so as to represent the moon’s action
on the needle. The discussion of this constitutes the subject of the next paper, Appendix No.
24, in which are shown, following, as before, the methods of discussion of Sabine, Lloyd, and
Kreil, the double lunar magnetic tide which takes place in the lunar day, and amounting to
some twenty-four seconds of arc; the single tide in the same day, which, combined with the
former, gives the observed magnetic tide; the inequality corresponding to a solar year; the
probable changes of position at the change and full; and the doubtful effect of the moon’s
position north or south of the equator, or of the moon’s distance from the earth. This exhausts
the subject as far as we now perceive, and reduces the residual quantities to numbers
corresponding to the probable errors of the guantities used.

The connection of the solar spots with magnetic disturbances, and general changes of magnetic
declination having been made out with a very reasonable degree of probability, I have not
hesitated to avail myself of Assistant Schott’s offer to observe regularly the solar spots after
the method of Carrington and Wolf. They are observed by projecting the sun’s image upon a
gcreen, and drawings are made of the sun’s disk for position and number of spots, and also of
the several spots in detail. The mode of observing, and the results for seven months, are
- given in Appendix No. 25, in Mr. Schott’s report. This is an interesting contribution to
general physics, having a direct bearing also upon our magnetic results.

MAGNETIC STATIONS AT KEY WEST AND EASTPORT.
Two magnetic stations have been established, which, in communication with the magnetic
observatory of the University of Mississippi, will farnish the required corrections for our-

Atlantic and. Qulf magnetic observations. The observations at these stations will be in con-
nection with the new series of observations contemplated under the direction of the British
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government. The Key West station is established in connection with the Smithsonian Insti-
tution, and the instruments are those which were furnished for the observatory in the Smith.-
sonian grounds. The report of Professor Trowbridge, who established the station at Key
West, gives a full account of the station due to the liberality of the Engineer department and
its fitting up ; of the instruments, their mounting and adjustment; of the determinations of
their scales and corrections; of the method of applying photography to the registration of
the magnetic results; of the experiments to determine the constants of the instruments and the
magnetic constants of the station; the provisions made for the continuance of absolute obser-
vations of declination, dip, and intensity, with portable instruments, and of the differential
observations of the magnetic elements by the photographic registry of results, and the like.—
(See Appendix No. 26.) 1 have judged it expedient to publish this report in full, as it will
be useful in the case of establishing similar stations in the United States. The photographic
traces are now regularly received at the office of the Coast Survey in Washington.

The station at Eastport, Maine, is combined with a tidal station, and is for absolute determi-
nations, on four days of each month, of the declination, dip, and intensity. The observations
were commenced in January, 1860. The Appendix No. 27 contains a memorandum in reference
to the station by Assistant L. F. Pourtales.

A continuation of the list of determinations for magnetic declination, dip, and intensity,
given in my report for 1858, is contained in the Appendix (No. 28) of this report, and an
additional list giving the results of determinations made by Assistant C. A. Schott, in Ap-
pendix No. 29.

GULF STREAM.

The resuits of the Coast Survey explorations of the Gulf Stream, in as condensed a form
as I have been able to give them, are contained in Appendix No. 17, being the substance of
a lecture delivered before the American Association for the Advancement of Science, and by
their request. The progress, especially of the temperature investigations, those most charac-
teristic of the stream, is stated under the following heads:

I. Type curves of law of temperature, with depth, at the most characteristic positions.

II. Type curves of disturbamce of temperature across the stream. (a) Curves of tem-
perature at the same depths. (b)) Curves of depths at the same temperature.

II1. The cold wall.

The diagrams will enable the reader to follow the different statements made in the lecture,
and the final description of the stream from the Gulf of Mexico to the parallel of forty, north
latitude, will be understood by the general map, (No. 21,) which is the last of the Gulf Stream
plates.

This summary, though drawn from previous discussions in my reports, presents the subject
in a more methodical way than I have heretofore been able to handle it, and so may be useful
to navigators who desire to become familiar with this important feature of the coast naviga-
tion, 8o as to subject its peculiarities of warmth and current to their uses,

FORMULZE, ETC.

For the purposes of the field parties, tables of the form given in Appendix No. 36 are used
in computing latitudes and longitudes from the triangulation, and they are now presented for
practical use to avoid the necessity for frequent copying, which has been hitherto required of
the Computing Division of the office in order to meet the calls for them.

In the discussion of physical problems, frequent application is made of formule for inter-
polation. The formule of Cauchy being very ugeful in many cases, a notice of them has
been prepared by Assistant C. A, Schott, accompenied by an example for illustration, which
will be found in Appendix No. 37T.
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To facilitate the construction of contour lines on the plane-table sheets in localities in which
the surface level is much broken, the table in Appendix No. 38 has been computed by Mr.
Schott. It iz based on the units of length actually in use, and will be found convenient for
the purposes intended by topographers generally.

HEIGHTS.

In conjunction with the Smithsonian Institution, we have been engaged for some years in
endeavoring to obtain all the data existing for heights in North America. During the past
year a new circular has been issued to the engineers, presidents and superintendents of rail-
roads, and to geologists, explorers, and other men of science, to obtain additional results, and
with much success. To the entire number issued, two hundred and fifty replies have been
received. These furnish data for the height above tide of about thirteen thousand points, of
which a large portion has been contributed by the explorations for routes for the Pacific railroad,
and a considerable number by other surveys of the government. The material received has
been mapped by Mr. W. L. Nicholsen, who is charged with the details of the work, so as to
indicate whether the data were likely to suffice for the construction of contour lines of the
surface of the continent, and to show where they would be deficient for that purpose. Sources
of information have been pointed out, of which we have not yet been fully able to avail

ourselves, but the work has, in a general way, made good progress, and will be earnestly
prosecuted.

EXPERIMENTAL INQUIRIES.

During the year a series of very elaborate experiments has been in progress under the gen-
eral direction of Assistant J. B. Hilgard, by Mr. W. L. Nicholson and Mr. Joseph Saxton, of the
Weights and Measures, assisted by Mr. Thomas McDonnell, on the comparison of the standard
bar, used as a comparing bar in the base apparatus, with the standard metre, and also on the
expansion of the standard bar by heat. These are very laborious and difficult experiments,
and the details are not yet ripe for a report.

INSTRUMENTS AND APPARATUS.

As promised in my last report, the apparatus for deep-sea soundings, invented by Professor
Trowbridge, has been tried in the soundings across the Gulf Stream, from the Tortugas to the
sonthward and westward, and then to the coast of Cuba, west of Havana. The results are
very satisfactory, and Professor Trowbridge is now engaged in adapting the invention to one
of the vessels of the survey for regular use.

Assistant Henry Mitchell has invented iwo ingenious instrumenis for bringing up specimens
of mud and sand from below the surface of the bottom on shoals, &c., at moderate depths.
They are figured in Sketch No. 40, and described in Appendix No. 39.

Mr. John R. Gilliss, temporarily employed in,the Tidal Division, has invented a three-arm
divider for decomposing tidal curves, which is quite a labor-saving piece of apparatus. A

drawing is shown on Sketch No. 40, and the method of applying the instrument in Appendix
No. 40,

OFFICERS OF THE ARMY.

Lieutenants W. G. Gill, Geo. Bell, N. H. McLean, Wm. Craig, and O. D. Greene, have
been detailed for coast service within the year. Lieuts. Gill, Bell, Craig, and Greene, are
attached to field parties to give them training as chiefs of triangulation parties, and Lieut.
McLean has boen assigned to the office. Orders were issued detaching Lieut. Hill from the
/survey, but, at ‘my earnest request, the Hon. Secretary of War allowed him to remain until
after the close of the session of Congress, his services being of special importance in the office;
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and the period of Lieut. Terrill’s service was extended, on my application, by the same officer,
to that established by the regulations of the War Department.

Lieut. Thos. Wilson has been in charge of the Drawing Division, in place of Lieut. Tidball;
Lieut. J. R. Smead, of the Engraving Division, in place of Lieut. Saxton; and Lient. N. H.
McLean, in charge of the Miscellaneous Division, in place of Lieut. Roy. Lieuts. Tidball, Sax-
ton, and Roy, as stated in my last report, have been relieved from service on the Coast Survey.

The names of the officers of the army now serving on the Coast Survey are given in Appen-

dix No. 3. |
OFFICERS OF THE NAVY.

The following changes have taken place in the officers of the navy attached to the Coast
Survey during the past year: Lieutenant Guthrie has taken the place of Lieutenant T. B.
Huger, in command of the steamer Walker. Lieut. Washington Gwathmey, Passed Assistant
Surgeon James Suddards, and Midshipman F. B. Blake, have been detached, and Lieut. W,
Ronckendorff and Lieut. Silas Bent have been attached. The first-named officer has commanded
the schooner Arago, and the latter named is attached to the office, rendering very useful service
in the Hydrographic Division in the revision of charts, for which his experience and qualifica-
tions are of a high order.

Other changes which have been effected at the close of the surveying season, as operating
more particularly on the service of the coming year, will be more properly stated in my next
report.

A complete list of the officers of the navy on Coast Survey service, September 1, 1860, is
given in the Appendix No. 5.

The inspection and repairs of the vessels used in the survey have been continued under the
charge of Commander 8. S. Lee, whose zeal and industry I have already had occarion o

recognize.
AIDS TO NAVIGATION.
The recommendations of the chiefs of hydrographic parties in relation to beacons, bnoys, &c.,
will be found in Appendix No. 43. They have generally been reported at the time of receiv-
ing them, through the Treasury Department, to the Light-house Board.

OBITUARIES.

Assistant Wilson M. C. Fairfax, who died on the 8th of August, 1860, entered the Coast
Sarvey under my predecessor in 1843. He was eduncated at West Point, and combined the
rare qualities of field and office usefulness. It was in the latter capacity that he proposed to
serve; and as a topographical draughtsman he was without a superior in the country, perhaps
in the world. Combining a full mastery of theory with the feeling of the artist, his work was
in accuracy and in effect of the highest order. His laborious habits and conscientious modes
of action made him an example to his juniors in the service, while his amiable and retiring
character secured their good will. With characteristic fidelity his labors and his life ended
almost together. He died at the age of sixty-two years.

Assistant John Seib, who entered the survey in 1848, and was one of its most industrious
and competent topographers, died saddenly in Washington, on his way to section V, on the
23d of December, 1859. Mr. Seib was one of those men who are exclusively devoted to their
professional occupations, finding their pleasure in constant employment. Hence all his powers
were concentrated upen his work, and he was always with rare intervals in the field. His
amiable character made him generally regretted.

Mr. 3. V. N. Throop, long known in Washington as an engraver of skill, has for many years

worked on contracts for the Coast Survey, and for several been regularly engaged in the office.
His health has failed within the last two years, and he died, after much auﬁ'enng on the 3(1 of
July, 1860.
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Mr. E. H. Fauntleroy, a young man of great promise, and son of one of the most efficient
assistants, whose loss it was the misfortune of the Coast Survey to deplore at an early period
in its progress, died saddenly at San Francisco, on the 25th of May, 1860, in the performance
of his duties as aid in the party of Assistant Davidson.

From the date of his entrance on the survey, in 1858, Mr. Fauntleroy had shown himself
especially adapted to the profession of his choice. Possessing all the qualities that adorn
private life, he had the rare fortune to unite them with abilities of the most promising order.

His untimely death, after a brief career of usefulness, has proved as well a loss to the work
under my superintendence, as a sourco of lively regret to the chief with whom he was asso-
ciated.

PART II.

The detailed account is next to be given of the work in the field, afloat, and in the office,
arranged in the order of geographical sections, and under each section under the sub-divisions
of field-work, including geodesy, topography, and hydrography; and of office-work, including
computations, drawing, and cngraving of maps and charts.

SECTION 1.

FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE,
NEW HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND.—(S: exca A, Nos. 1 axp 2.)

The details will be stated under the following heads generally:

1. The continuation of the primary triangulation of the coast of New England, with deter-
minations as at other stations in the series for latitude, azimuth, and the magunetic elements.
Special astronomical obsérvations were made at Gunstock mountain, N. H., in connection with
the solar eclipse of the 18th of July.

2. Progress made in the secondary triangulation of the coast of Maine, facluding part of
Passamaquoddy bay.

3. The triangulation of Frenchman’s bay, and determination of topographical points for its
survey. This work is connected with the Epping base, Me. .

4. Secondary triangulation of the coast of Maine, including the lower part of Penobscot bay
and the islands at its entrance; also Rockland harbor, and the shores generally as far up as
Camden, Me.

5. The completion of the triangulation of Muscongus bay. Points are farnished by this
work for the plane-table survey of the rivers emptying into the bay, and for the completion of
that of the Kennebec and Androscoggin.

6. Pi‘ogress in the topography of the peninsula between the Sheepscot and Kennebec rivers,
leaving only a small portion at its southern extcemity to complete the work in that vicinity.

1. Detailed survey of the shores of Merrymeeting bay, in connection with supplementary
detaily of topography on the shores of Kennebec river.

8. The topography of Harpswell Neck and neighboring islands, Casco bay.

_ 9. Topographical resurvey of islands and parts of the inner harbor of Boston for commis-
sioners. | ' ‘

16. Minute plane-table survey, for committee of the Massachusetts legislature, of the courses
and vicinity of the Scusset and Monumet rivers, between Cape Cod bay and the head of Buz-
zard’s bay, Masa.
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11. Topography continued on the shores of Barnstable bay, between the mouth of Scusset
river and Barnstable harbor.

12. In-shore hydrography extended from Damiscove island eastward across the approaches
of Muscongus bay.

13. Damariscotta river sounded out and connected with the coast hydrography. Many dan-
gerous reefs and ledges were developed in the progress of this work.

14. The development of Jeffrey’s bank and Jeffrey’s ledge by transverse lines and sonndmgs
made along their axes. B

15. Deep-sea soundings made on a line from Cape Ann to Seal island, N. 8.

16. Special hydrography executed in the vicinity of the inner harbor of Boston for commis-
sioners.

17. A special hydrographic survey at the mouth of Scusset river (Cape Cod bay) for the
legislature of Massachusetts.

18. Further development in the general hydrography of the Nantucket shoals, showmg an
extensive and well-defined shoal six miles long and twenty-four miles southeast from Davis’s
south shoal.

19. Special observations on the currents of Boston harbor, and on the tides and currents of
Cape Cod bay and Buzzard’s bay. These were made in connection with hydrographic resur-
veys for separate commissions having in charge the special interests of navigation in the two
localities.

20. The establishment of a magnetic station at FEastport, Me., and determination of the
magnetic elements at several stations on Cape Cod peninsula.

21. Tidal observations.

Office-work.—The drawing and engraving of coast map and chart No. 14, from Buzzard’s bay

to Block island; the drawing of the chart of Portland harbor; and the engraving of prelimi-
nary sea-coast chart No. 4, from Cape Cod to Saughkonnet Point, have been completed; as
also the engraving of charts of Rockport harbor, Lynn harbor, Muskeget channel, (new edition.)
and additions to the progress sketches and plates of charts issued in former years. Progress
has been made in the drawing and engraving of preliminary sea-coast chart No. 3, from Cape
Small Point to Cape Cod; also on coast maps and charts Nos. 8 and 9, from Seguin island to
Cape Ann; on No. 11, from Plymeuth harbor to Hyannis harbor; in the drawing of preliminary
sea-coast chart No. 2, from Isle au Haut (Penobscot bay) to Cape Elizabeth; in that of the
charts of the Sheepscot and Kennebec rivers; on coast map and chart No. 7, from Muscongus
bay to Portland harbor; and in the engraving of coast maps and charts Nos. 12 and 13, from
Monomoy to Martha’s Vineyard.
. Geodetic, astronomical, and magnetic observations.~The party under my immediate direction
was organized early in June to continue the primary triangulation of the coast of New Hamp-
ghire.and Massachusetts. The preliminaries required in the erection of signals and posting
the heliotropers were attended to, as heretofore, by Assistant G. W. Dean, and the prepara-
tions required for occupying the stations were made, as usual, by Mr. Thomas McDonnell.

Station Gunstock, in the township of Gilford, Belknap county, New Hempshire, was first
occupied. The measurement of horizontal angles was commenced there on the 11th of July;
and the weather continuing mnusually favorable, the work advanced rapidly until the 15th of
August, at which date the various operations were satisfactorily completed. Arrangements
were made for the immediate transfer of the party and instruments to station Wachasett
mountain, situated in East Princeton township, Worcester county, Massachusetis. ,

While the preliminary preparations were being made at Wachusett, Assistant Dean, aided
by Sub-Assistant R. E. Halter and Mr. R. H. Talcott, measured the necessary angles.-at. the
station on Unkonoonue monntain for taking in Monadnoc with the series of primary triangles.

The operations at Gunstock included the measurement of twenty-three horizontal angles
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with the thirty-inch theodolite; vertical angles with the eight-inch Gambey circle, C. 8. No.
57, upon nine stations; azimuth with the large theodolite; determinations for latitude with the
zenith telescope; occultations of the Pleiades observed on the night of July 13, and the eclipse
of the sun on the 18th of that month, for longitude purposcs; the determination of the mag-
netic elements; and the usual meteorological observations. These, in connection with other
operations, will be noticed in more detail presently. During the latter part of the season the
weather was not so favorable for work as it had been in July and August.

The measurement of horizontal angles at station Wachusett was begun on the 13th of Sep-
tember, and by the 16th of October the geodetic, astronomical, and magnetic observatious
were completed.

Primary triangulation.— At station Gunstock eleven hundred and thirteen observations were
made with the thirty-inch theodolite, C. 8. No. 1, wpon ten signals and an elongation mark.
The heights of the stations connecting with it were determined from six hundred and fifty-four
measurements of vertical angles with the eight-inch Gambey vertical circle, C. 8. No. 51.

At Unkonoonuc station four hundred and thirteen measurements were made with the large
theodolite, on three signals, for the horizontal angles.

At Wachusett eleven hundred and seventy observations with the same theodolite were
recorded. These were made on ten primary signals and the elongation mark, and the heights
of nine of the stations were ascertained by three hundred and fifty measurements of the ver-
tical angles.

The most distant signals observed on during the season were those on Gunstock and Wachu-
sett, being about seventy-six miles from each other in a direct line. Five others upon which
measurements were made were from fifty-five to seventy miles apart, and the average distance
of the remaining ones was forty miles.

The relative positions of the several stations may be seen by reference to Sketch No. 1.
The area embraced within the completed triangles, estimated in the usual way, is thirty-six
hundred square miles.

Latitude.—With the zenith telescope, C. 8. No. 5, three hundred and twenty-eight observa-
tions were made at Gunstock on forty-seven sets of stars, and the arc value of the micrometer
was carefully determined from one hundred and twenty-two readings on Polaris and sixty read-
ings on star No. 240 B. A, Catalogue, near their eastern elongation. The lvcal time was ascer-
tained from two hundred observations made with the twenty-four inch transit, C. 8. No. 10, on
forty-two zenith and circumpolar stars.

At station Wachusett three hundred and twenty-two observations with the zenith instrument
were recorded, forty-six pairs of stars being used. The arc value of the micrometer was ascer-
tained from one hundred and eighty observations upon Polaris, near eastern elongation, and
the divisions of the level were determined in the wusual manner with the micrometer. The
local time was obtained from one hundred and six observations of zenith and circumpolar stars.

The observations for latitude and time were made by Sub-Assistant J. H. Toomer, aided by
Mr. Henry W. Bache.

Longitude.—Arrangements were perfected in advance for observing the occultations of the
Pleiades at Guustock mountain in July. On the night of the 13th of that month the times of
the immersion and emersion of four of the group were carefully noted.

Special preparations were also made for observing all the phases of the solar eclipse of July
18 at the same station; and for this purpose the necessary astronomical, magnetic, and meteo-
rological instruments were adjusted, and hourly cbservations of the magnetic declination and
horizontal force, in connection with the requisite meteorological readings, were commenced on
the morning of the 16th, and coutinued until the evening of the 20th of July. For several
days, and -at times corresponding with the duration of the eclipse, the observations were
recorded every two minutes. The weather at Gunstock on the morning of the 18th was

5 ¢
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remarkably favorable, and the observations of the eclipse during its progress made by myself
and assistants were quite satisfactory.

At station Wachusett arrangements were made for observing the occultations of the Pleiades
on the night of October 3, but unfortunately a dense fog prevented.

Azimuth.—The astronomical meridian and the bearings of the trigonometrical lines at stations
Gunstock and Wachusett were determined in the usual way with the thirty-inch theodolite.
At the first-named station ninety observations were made on Polaris, near its eastern elonga-
tion, and eighty-four on & Urse AMinoris, near its upper culmination, in connection with one
hurndred and fifty-six readings on the elongation mark. !

The azimuth at Wachuseit was ascertained from ninety observations on Polaris, near eastern
elongation, and seventy-two on 4 Urse Minoris, near the upper culmination, in addition to one
hundred and sixty observations on the elongation mark.

Magnetic observations.—At Gunstock a magnetic station was chosen. near the summit of the
mountain, in a northerly direction from the geodetic station. Tn determining the declination,
five hundred observations were made on six days, and for the inclination of the needle five
complete sets of observations were recorded from a nine-inch dip circle. The horizontal inten-
sity was deduced from three sets of deflections and vibrations on three days, and the horizontal
force from three hundred and ten readings of a Bifilar magnet.

At Wachusett one hundred and thirty-three observations were made, to determine the mag-
netic declination, on three days, and the inclination was deduced frem three sets on three days.
The horizontal intensity and moment of inertia were determined from four sets on four days.

The instruments used at Gunstock were declinometer C. 8. No. 6, dip circle C. 8. No. 9,
and Bifilar magnet C. 8. No. 4. At Wachusett, declinometer D. (22 C. 8. No. 1) and dip circle
C. 8. No. 4 were used.

The azimuth and magnetic observations were made by Assistant Dean; Sub-Assistant R. E,
Halter and Mr. R. H. Talcott assisted in that duty.

Meteorological observations.—The usual journals were kept during the season by Mr. Talcott,
who recorded four hundred and three readings of the barometer and wet and dry bulb ther-
mometers.

All the original records were duplicated, and the reductions made of latitude, azimuth, and
magnetic observations before the party left the field.

Assistant Dean is about to resume the longitude determmatxons in Section VII.

Triangulation of Passamaquoddy bay, Me.—The secondary triangulation of the coast of
Maine, near the northeastern boundary, was taken up by Assistant C. O. Boutelle in the first
week of September, and is based on the reconnaissance made by him last year. As laid out
for execution, the scheme of triangulation (S8ketch No. 2) includes the coast lying north and
east of a line from Cross island, to the southern head of Grand Manan, and the whole of Cobs-
cook bay. It also embraces the western shore of Grand Manan, Campo Bello, and Deer island,
and the smaller islands between East Quoddy Head and Letite Passage, with the eastern shore
of the St. Croix river, from St. Andrew’s to the town of St. Stephen. The progress made
within these limits furnishes data sufficient for a season’s topography. Lieut. George Bell,
T. 8. A., efficiently assisted Mr. Boutelle in the field-work.

Two first order signals, six of the second, and fifteen of the third order, Lave been put up,
and sites selected for stations, the lines between which will include the whole of Quoddy bay.

A summary of statistics is here given as taken from the report of Assistant Boutelle :

Stat.ionsoccupied-"'-'“'“---'--- ..... “rerese ernan Vet eese sraens 8
ObjectSObSEI'VGdO'n ..... tmh s s “ P e e B R s SEYNEEE PN s Bt et e s e e 153
Anglesmeasured s e v e me® L e s @t A $ S PO IS BB AT AL LR e B LI sane b e 155

Number of obDServatiOnE .+ ¢+ scoees ssoste snvoss toesersonssonsnnanes 1,025
The field-work was continued until the 1st of October. '
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Lient. Bell has been assigned to duty on the coast of Texas.

Triangulation of Frenchman’s bay, Me.—In the vicinity of the Epping base, and connected
with it, Sub-Assistant F. P. Webber laid out, in Auvgust, a secondary triangulation to include
Frenchman’s bay and the adjacent coast of Maine, This work extends from Pigeon Hill
primary station to Mt. Desert island, southward and westward along the coast, and northward
to the town of Sullivan, at the head of the bay. Full provision was made in its progress in
the determination of third order points for the plane-table survey. Messrs. Julius Kincheloe
and G. U. Mayo aided in the field-work. The party used the schooner Hassler for transporta-
tion in this and in another locality of the section, to which reference will be made presently.

For plane-table purposes the positions of twenty-seven points were determined. The other
particulars of the triangulation are shown in the following sammary:

Siguals ETECLEd s s a s an st et cnat ettt s chee e e e 16
Stations occupied ................................................. [
Objects ODSErvVed OB« s« ca v et it i e et st e e e e 125
Horizontal angles measured ... ..o coin ciiiii il l 139
Verticalanglesmeasured......................................... 21
Number of obServallons «oce ettt tiet cin it it s ttnean tonanssoneaens 2, 274

The limits of the friangulation may be seen by Sketch No. 2.

Mr. Webber closed work for the season on the 28th of September. 1In addition to the field-
work, he has revised and forwarded his notes and records, and furnished computations of his
results.

Notes of the horizontal angles determined in connecting the Epping base with the primary
triangulation, and others made in running a line of levels at Pigeon Hill, were sent to the
office by Assistant Boutelle before taking the field, for work at the south.

Triangulation of Penobscot bay, Me.—In pursuance of a scheme laid out and matured last
season, Sub-Assistant J. A. Sullivan took the field in May, and completed observations on the
signals erected in the lower part of Penobscot bay. The secondary triangulation of the coast
of Maine is now continucus eastward to Isle au Haut, and includes within the limits of the
work here noticed the islands at the entrance of the bay. The progress made is shown on
Sketch No. 2. As the work went on, attention was given to the requirements for the plane-
table survey, and points were selected sufficient for tracing the shore-line as far up as the
vicinity of Camden, and the outlines of the islands between Rockland and Isle au Haat.

Sub-Assistant Sullivan was aided in the field by Messrs. McLane Tilton and J. D. Bradford.
The angular measurements were completed on the 27th of June. On closing work, the schooner
Peirce, which had been in the service of the triangulation party, was laid up at Belfast. Mr.
Sullivan then took up the necessary computations.

The following is an abstract of the statistics connected with duty in the field:

Number of signa]s erected «« ... P rresserasmarnaaa e PR T
Signals observed one«eevv oot e vean 20
Points determined....... e heee ete e e e e e et e 15
Number of observations »+vs coevenoes e eee ettt et e 2,868

- The ten-inch No. 81 and eight-inch theodolite No. 57 were used in determining the angles.

Soon after leaving the field, Sub-Assistant Sullivan made and turned in the computations of
his work, with the original record of angles and descriptions of the stations occupied by the
party while under his charge,

On the 3d of September Assistant G. A. Fairfield, with the two aids of the party, took up
and continued the work in Penobscot bay, establishing the third order points for topography -
between Owl's Head and Turkey signal, and for the survey of Rockland harbor. He also
completed the measurement of angles in the secondary triangulation below Camden. The
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instrument used by him was a new ten-inch theodolite (No. 91) furpished for trial by G. W,
Blunt, Esq., of New York; and in reference to the results obtained with it, Mr. Fairfield says:
“ Of the five angles determined at Fox Rocks station, one was measured last year by Sub-
Assistant Sullivan, the rest by myself with theodolite No. 91. They close the circle within
17.09, and the angles measured with it that fill triangles were very close.”’

The triangulation executed by Mr. Fairfield has been computed, checked, and the resalts
and duplicate records have been forwarded to the office. A summary of the details of his
work in the field is appended : 2

Signals erected o e s it it it e e Sesie sisaen creasE neeann 16
Stations ()ccupied ................................................ 8
Points determined coeev e cins tiiein totetaottess totaseanensreeaenss X
Angles TNEASTITE s+t o+ s oot s sonsorotos sonesnce aennoecens seas 1o 134
Number of ODSErvations «eveee ovss sors sovesn tncanssses ssos sons “ees 1,075

The work was closed on the 20th of October, and the schooner Peirce was a few days after-
wards turned over to the charge of Sub-Assistant Ferguson, at Portland.

Assistant Fairfield is preparing to return and continue duty near Cape Sable, Florida.

Triangulation of the St. George's, Medomalk, Damariscotta, Kennebee, and Androscoggin rivers,
Me.—In July, Sub-Assistant Webber, aided by Messrs. Kincheloc and Mayo, extended the
secondary triangulation of Muscongus bay northward, soas to farnish points for the plane-table
survey of the rivers connected with it. Positions were determined for the topography of the
St. George as far up as Thomaston, on the shores of the Medomak to Waldoboro’, and the
triangulation was extended up the Damariscotta to Newcastle. That on St. George’s river
was carried to a junction with the secondary triangulation in Penobscot bay. Mr. Webber
also furnished points for completing the topography of Merrymeeting bay, and for the plane-
table survey of the Androscoggin river to Brunswick. The triangulation party moved from
this vicinity and took up work at Frenchman’s bay, as already stated. At cight of his stations
west of the Penobscot Mr. Webber measured vertical angles on twenty-eight objects, and
recorded three hundred and forty-four observations. The ten-inch Gambey, C. 8. No. 63, and
six-inch Brunner theodolite, C. 8. No. 52, were used in this triangulation. The following are
the general statistics of the work :

Signals erecied . -« ot i it e i e e s e Ceesee e 24
Stations occupied ................................................ 26
Points determined + - -0 v creeee cea s e e e aies seneea e sanr e 51
Objects ODBETVEG OBl e s v v e ettt e sann s tas sats tave vacn sons asensveas 296
Angles measured « .. vt i i i i e et st e s e 200
Number of observations «« v cevet e tr vt it tatanss tens sees seanes annnns 1,272

Sketch No. 2 shows the locality of the triangulation. All the records and computations con-
nected with it have been turned in. :

The occupation of Sub-Assistant Webber’s party in the schooner Hussler, during the winter
and spring of the surveying year, will be stated under Section V. He is now making arrange-
ments for returning to the southern coast. Mr. Kincheloe has been assigned to duty on the
coast of California.

Topography between the Sheepscot and Kennebec rivers, Me.—Plane-table duty was resumed on
the shores of the Sheepscot river by Assistant I. Hull Adams in the latter part of July, and
continued under his charge until the Tth of August, when he was relieved in the charge of
the party by Sub-Assistant Charles Ferguson. Mr. Adams connected his plane-table sheet of
the river with the survey of the vicinity of Wiscasset, by Sub-Assistant W. H. Dennis, and
then traced part of the shore-line of Oren’s Mouth bay.

Sub-Assistant Ferguson took up the topography on Westport island, on the west side of the
Bheepscot, at a point about six miles below Wiscasset, (Sketch No. 2,) and continued it
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northerly and halfway across the island, making a connection with the work of the previous
year. He then proceeded with the survey of the shores of Back river, eompleting also that of
the adjacent side of Westport island, and including six miles or about two-thirds of its entire
length. On the western side of Back river the shore-line was traced from Cushman Hill, six
miles southward, or nearly to the entrance into the Kennebec. The shores of a branch called
Montseag river, coming in on the same side, were also surveyed as far up as Shaddocks’ bridge.

“*Back river varies from one-fourth of a mile to a mile in width, runs nearly parallel to the
Kennebec, and has one entrance into that river about eight miles below Wiscasset. At that
point the breadih of the Woolwich peninsula, which lies between the two rivers, is about four
miles, Several large fisheries are established at headlands along the line of Back river.”’

The amount of work done between the Sheepscot and Kennebec is shown in the following
statistics :

Shoreline traced - + -« cv v tetera v ssmres corteiesinsssasasssensnnse 35 miles.
ROGAS - -+ recnnesone tasssase savsasss svessaseasnseas svst sennsa 18 e
Area (square miles) ........................................... 10}

Assistant Adams is now prosecuting plane-table duty in Section 1II, and Sub-Assistant Fer-
guson is about to resume work on the eastern coast of Florida.

Topography of Merrymeeting bay and iis vicinity, Me.—The detailed survey of the Ken-
nebec river was resumed on the 21st of June, and has been extended from the vicinity of Bath,
partly across the neck between that city and the south shore of the Androscoggin. The work
above Bath was continued, and progress has been made in the topography of the shores of
Merrymeeting bay. Assistant R. M. Bache is still engaged in the survey, having, up to the
present date, added details to two plane-table sheets, one including Merrymeeting bay, and
the other the point of land between the Androscoggin and Kennebec rivers. A third sheet,
which had been worked on previously, has been completed, showing the minute topography
of the shores of the Kennebec above and below Bath.

The following are the statistics:

Shore-line surveyed .......................................... 20 miles.
ROAAS - -+« cver vier tavacs snsanncnsuanasarne tann N 17
Area of detailed topography, (square miles) .« - ccovvi it 61

Topography of Harpswell Neck and adjacent islands, BMe.—In continuation of the plane-
table survey of the shore and islands of Casco bay, Assistant A. W. Longfellow resumed work
at Harpswell Neck on the 7th of June, and has nearly completed the details on a sheet
including the Neck and the neighboring islands of Mericoneig sound. The sheet extends
northward to Birch island, and contains the following details:

S TS T 1T PSS 75 miles.
0T R gt 15 i
Area of toppgraphy, (square miles) ... - ... et e srerae e 9

The party of Mr. Longfellow used the schooner Meredith in this work until the 20th of
October, when the vessel was turned over for service on the coast of Georgia. Sketch No. 2
shows the Jocality in which this party was engaged during the present season. Bailey’s island
and a considerable part of Orr’s island appear on the topographical sheet.

In the course of last winter and spring Assistant Longfellow inked and turned in three
sheets containing surveys of the outer islands of Casco bay, the Green islands, and others in
the vicinity of the mouth of the Presumpscot river.

Topography of islands in Boston harbor and of parts of the main.—Assistant H. L. Whiting
has resurveyed, for the municipal authorities of Boston, the islands in the outer harbor which
have suffered most change from the action of the waves, winds, and frost, and portions of the
main similarly exposed. This survey on the scale of 4%y gives, with great minuteness, the
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present condition of the more exposed portions of the outer harbor. By comparison with the
former surveys, it will enable the United States commissioners approximately to estimate the
progress of destruction within the last thirteen years, and roughly to show what those islands
were in form and dimensions before the trees and vegetation which once protected them were
removed. The materials furnished by the wear of these islands are placed at the disposal of
the currents and waves for the formation or increase of bars and shoals.

Mr. Whiting was assisted in this work by Messrs. C. Rockwell and Charles Hosmer. The
party used the schooner Torrey for transportation. B

Topography between. Cupe Cod bay and the head of Buzzard's bay, Mass.—This work was done
at the expense of a committee empowered by the legislature of Massachusetts to determine
the practicability of a ship canal across the Cape Cod peninsula. The details were com-
menced in the middle of August by Sub-Assistant W. H. Dennis, and the survey was mainly
executed by him, a portion of the preliminary work only having becen supplied from a plane-
table sheet of Assistant A. M. Harrison.

The survey of Mr. Dennis embraced the narrow valley of about eight miles in length,
through which flow the Scusset and Monumet rivers—the first into Cape Cod bay, and the
last named into the upper part of Buzzard’s bay, (Sketch 2.) All the details were minutely
filled in on the scale of ;1yy, to meet and apswer such purposes as the commission might be
called uwpon to execule in connection with the proposed improvement.

The topographical sheet which Mr. Dennis is now engaged in inking contains the following
statistics:

Shore-JIne  c vt t ettt ittt it e e e et e e se s s 6 miles.
Rivers and creekg - c oo v c o it ceis ti s s isetn cnsasnenonesnneanee 23% i
ROAAS » v vt tr et et ctis st st et ear e e et e e DA it
Area of topography, (square miles) . <. v enein i it 41

A summary report, made by Sub-Assistant Dennis, eontains much general information
bearing on the character of the soil along the proposed line of canal, the depths of the
streams, prevailing winds, and nature of the changes to which the outlets would be subject.

Topography of Cape Cod bay, Mass.—In coutinuation of his survey of Barmstable harbor,
Assistant A. M. Harrison resumed work in May, pushing the topography westward along the
shore of Cape Cod bay, from the limit reached in his survey of last year. Near the mouth
of Scusset river (Sketch No. 2) this work connects with the special topography referred to
under the preceding head. Mr. Harrison furnished such data from his working sheet as came
within the area surveyed by Sub-Assistant Dennis. Sub-Assistant P. C. F. West and Mr. W.
W. Harding were attached to the party of Assistant Harrison. Mr. A, W. Thompson was
also reassigned to duty in it in August, but atter a short period of service was compelled to
leave it in consequence of serious illness. The field-work of Assistant Harrison was continued
until the 10th of November, with the following result in statistics:

Shore-line traced . -+« -+ -1 fee et csems s tesaee v ateas saeaan 125 miles.
Creek and marsh or ponds P Mt E e e s seta i e b beetae tea seaaes 110 L
Roadg e veer v erar it ittt ittt teieniat tesenn et sneaana. . B8 64
Area of topography, (square miles).-.. ... ..o L., 153

Hydrography of Muscongus bay, Me.—The in-shore hydrography of the coast of Maine
has been extended from Damiscove island eastward to Manhegan island by the party of Lieut.
Comg. T. S. Phelps, U. 8. N., Assistant Coast Survey, with the steamer Vixen. In the
progress of the work the soundings required to complete the hydrography of the Sheepscot
river were made, and supplementary work executed between it and Damiscove island, to
include Booth bay, and also the harbor of that name. It will be seen by Sketch No. 2 that
the hydrographic sheet of this season completes the in-shore hydrography of the coast of
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Maine eastward nearly to the entrance of Penobscot bay. This work was resumed by the
party in charge of Lieut. Comg. Phelps on the 6th of August, and continued until the 1st of
October. At Damiscove island the soundings join with the hydrography executed by the
parties of Lieut. Comg. Bankhead and Lieut. Comg. Wilkinson.

A mile and a gquarter S.8W. ; W. (irue) from Pemaquid light-house, Lieut. Comg. Phelps
discovered a small ledge with only four fathoms of water on it, and in the channel-way of
Booth bay two rocks, one with only ten feet, the other in three and a quarter fauthoms, and a
ledge with three and a half fathoms. The position of these dangers to navigation are more
particularly described in Appendix No. 9.

The following are the statistics of the hydrographic work:

Miles run in sounding « «vcvvevner covn il i e e 841
Angles taken- -« cre i it iiiii i L 1,928
Number of soundingg . «reve e vvrt it ittt it e s 1,860
Area sounded, (square miles) . -« . oot il 230

Other special developments made in hydrography by the party in the Vixen will be men-
tioned in this chapter, and its previous general operations of the season under Section VII.

Hydrography of Damariscotta river and Lintkew's bay, Me.— Connecting the work at Damis-
cove island with the in-shore hydrography mentioned under the last head, Lieut. Comg. J. P.
Bankhead, U. S. N., Assistant Coast Survey, with his party in the schooper Crawford, sounded
out the approaches and extended the hydrographic survey of the Damariscotta river to a point
twelve miles above the line of junction with the hydrography of Lieut. Comg. Phelps. This
survey takes in Liniken’s bay, and has developed many dangerous reefs and ledges outside of
the entrance of the Damariscotta.

For the reduction of soundings the tides were observed by the bydrographic party night and
day during a period of six weeks.

Lieut. Comg. Bankhead commeneced work on the 20th of July, and completed the survey
within the limits of his projection by the 10th of September.

The following synopsis comprises the general statistics:

Miles run in sounding -« -« covr e i i et e 520
Angles determined -« «eee ceer tate tatt aaa tetam e e tanaaa 2,920
Casts Of 1he 188 « v v o v v ot e mete s soncencaaare sonaseanasasnn 16,833
Area sounded’ (squarg miles) ...................................... 21

The following remark is taken from the report of Lient. Comg. Bankhead: ‘‘The want of a
correct chart of that locality (entrance of the Damariscotta) is much felt, and the desire that
one should soon be published was frequently expressed to me by the coasters and fishermen
belonging in the vicinity.”’

The part of the river included in the survey of this season is shown on Skctch No. 2.

Lieut. Comg. Bankhead was engaged in the hydrography of Section V during the first half
of the working season, and is now preparing to return there to continue duty on the coast of
Florida and Georgia.

Early in the present surveying year the original sheet of soundings made between Cape
Small and Damiscove island, by the party of Lieut. Comg. Wilkinson, was received at the
office, with the records of soundings, angles, and tidal observations. The journals of the work
done last year in Casco bay have also been turned in.

Jeffrey's bank.—This baunk extends about twenty-seven nautical miles in a northeast and
southwest direction, and lies off the entrance to Penobscot bay, at a distance of about thirty-
five miles. The bank itself was sounded out and developed in contour by Lieut. Comg.
Phelps, with the steamer Vixen, in the beginning of October. The least depth found was
forty-gix fathoms, within an approximate distance of about twenty-eight miles from Matinicus
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light. The position of the bank is marked on Sketch No. 2. Bixty-three casts were made on
it with the lead.

Jeffrey’s ledge,—This hydrographic feature of the coast of New England was developed in
September last by Lieut. Comg. John Wilkinson, U. S. N., with the steamer Corwin. Traverse
lines were run across it, and a line of soundings along its axis, which stretches nearly fifty
nautical miles abreast of the coast. In sixty-four soundings the least depth found was thirty
fathoms, at a point near the middle of the ledge.

The position of Jeffrey’s ledge is marked on the progress Sketch No. 2. .

Deep-sea soundings.—Lieut. Comg. Wilkinson, in the steamer Corwin, in the early part of
September, carried a line of soundings from Cape Ann, northward and eastward, to the vicinity
of Seal island, N. 8., but there encountering a severe gale was compelled to scud, and so was
unable to make soundings in returning to the coast. In a run outward of two hundred miles,
sixty-three casts were made with the lead. The greatest depth found was one hundred and
ninety-five fathoms, in the meridian of Damiscove island. 'The line was interrupted at a
position about twenty-five miles southwest of Seal Island light. Its course is marked on
Sketeh No. 1.

The original sheet containing the off-shore soundings made last year by Lieut. Comg.
Murray, between the Isles of Shoal and Seal island, and the chart of in-shore work from Cape
Elizabeth to Kennebunkport, have been completed, and registered at the office.

Re-examination of Boston harbor for changes.— At the request of the United States commissioners
on Boston harbor, and at the cost of the municipal authorities, a resurvey was made during last
summer of the inner harbor, and an examination in the main channel of the outer harbor, for
comparison with the hydrography of 1847. These surveys were made by Lieut. Comg.
‘Wilkinson, in the steamer Corwin. The comparative map of the inner harbor, showing the
changes since the sarvey of Lieut. Comg. Charles H. Davis, U. 8. N., Assistant Coast Survey,
in 1847, is of great value, indicating the direction and amount of change, and in conjunction
with the current and other physical observations, the causes of those changes.

The steamer Corwin was placed at the disposal of the commissioners to make personal
examinations of portions of the harbor where changes of importance had occurred.

While engaged in the special duty alluded te in Boston harbor, Lieut. Comg. Wilkinson
discovered a rock dangerous o navigation for vessels of large draught in passing through the
narrows. 1t was found near the middle of the channel, and in four fathoms water, its crest
rising to a peak, with only seventeen feet of water on it at mean low tide, or fifteen feet and
three-tenths at low water of spring tides. The bearings and ranges from this obstacle to
navigation, which I have called, after the name of the vessel, Corwin Rock, were published in
the usual form, in September last, as a notice to mariners.—(See Appendix No. 10.)

Hydrography of Cape Cod bay, Mass.—In the immediate vicinity of the mouth of Scusset
river a minute hydrographic survey was made with the boats of the steamer Corwin, by the
party of Lieut. Comg. Wilkinson, in the latter part of September. The soundings were
carried about half a mile south and east, and two miles north and west of the mouth of the
river, and extended rather more than two miles cutward from the shore of Cape Cod bay.

A tidal station was established by the hydrographic party near the point occupied for
observations by Assistant Mitchell, his bench-mark being used in determining a plane of
reference for the soundings. On the completion of the work the steamer Corwin returped
to Boston. The following are statistics of the soundings:

Miles run «+vc aves . veee e e s S e es ea e et s e e et eee s s '{2*
Angles .............................. R I E IR 538
Casts of the lead . «ca.. e emsesetanc tast 1osctactosane savaen avenes 2, 673

Area,(squaremiles) ................ e e e te et ettt e eere e 5
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This hydrography was executed in compliance with a request from commissioners who have
under consideration the practicability of a ship canal to connect the waters of Cape Cod bay
and Buzzard’s bay so as to avoid the sea navigation by the Nantucket shoals.

Hydrography of the Nantucket shoals.—My attention having been called by George W. Blunt,
esq., of New York, to the existence of a rip southeast of Davis’s shoal, reported by the com-
mander of the steamship Asia, Lieut. Comg. Phelps was instructed to examine the locality, and
did so in the latter part of October, after closing work in the northern part of the section. In
prosecuting this duty an extensive shoal was discovered outside, and to the northeastward of
the rip in question, and both are thus 1eferred to by Lieut. Comg. Phelps:

**Near the position given by the captain of the Asia is a well-defined rip corresponding to
his description, ‘about a mile long, and a gquarter of a mile broad,” with eleven fathoms water
on it.”’

¢« About half a mile eastward of the rip lies the south point of a shoal, which extends about
N.NE. a distance of six and a half nauntical miles, with ten to ten and a half fathoms in several
places. Both shoals are distinctly marked as well on the flood as on ebb tides, with deep and
smp th water between them.’

“‘These shoals lie between the latitudes 40° 46’ and 40° 53’ N., and longitudes 69° 19' and
69° 25’ W., and about twenty-four miles from Davis’s south shoal light-boat.”’—(See Appendix
No. 11.) v

Tides and currents of Boslon harbor.—A. physical examination of Boston harbor and approaches
was commenced during the past season, under the direction of the harbor commissioners, and
at the expense of the city of Boston.

Inquiries have been instituted relative to the action of tides, currents, waves, and other
natural agencies, upon the channels and basins. It is designed by this investigation to deter-
mine definitely the causes of the contraction of the channels and the increase of the flats, which
has been going on for many years, and which threatens to destroy the port.

With the consent of the Secretary of the Treasury, the party of Assistant Henry Mitchell
was sent with the schooner Bailey to execute this work. Operations were commenced in the
latter part of July, and continued until late in the autumn.

Mr. Mitchell reports the occupation of about sixty current stations and ten tidal stations,
together with a large number of special examinations of deposits, of temperatures at different
depths, of specific gravities of land and sea water, and some chemical experiments. Varied
as these observations have been, the results show that practical objects have been kept
steadily in view, and that our study would not be complete without all of them.

At nearly all the current stations the observations were extended to two, three, or even four
different depths, in order that no movement of the sea might escape notice, and that the
Pprecise amount of scouring power exerted upon the channel-bed might be measured. The im-
portance of this careful scrutiny is illustrated by meny of the results. It was found that the
upper stratum—that lying above the level of the flats and shoals—maintains to a great degree
an independent movement often at variance with that of deeper strata.

The tidal stations were mostly occupied for short series of observations only; although in
one case, that of the station at Boston lower light-house, the observations were kept up
Bix weeks.

The examinations were commenced at a point three miles seaward of the lower light, and
extended in a more or less connected chain to the head of Mystic river.

In Mystic river, and in the ponds at its source, some very curious results were obtained,
bearing upon the mutual action of fresh and salt water upon each other. It was ascertained
that distinct strata of water exist in the lower Mystic pond, whose specific gravities, tempera-
tures, and chemical constitutions present striking contrasts. This pond is some seventy feet in
depth. The upper sixteen feet is apparently pure fresh water; below this a narrow belt of

6 ¢
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salt water is found; and yet lower, from the depth of twenty feet to the bottom, a mass of
sulphurous salt water exists, which is highly offensive to taste and smell. The hydrometer
gave something like regular variations in the densities for different depths; but our thermome-
ters gave us sharp contrasts of temperatures between the sulphurous stratum and the water
above.

Chemical tests for snlphur were unaffected above a plane lying 19.9 feet below the surface.
Bands of copper, allowed to hang vertically from a float, were found, after a few hours, to be
blackened below the plane mentioned, and the limit of the sulphuretted portion was sharply
defined.

The observations on the action of waves were made by noting the changes of position of
articles placed on the shores. Those articles were of different forms and specific gravities, so
that the comparative forces of the waves created by different storms could be measured.
Unfortunately for these inqguiries, the quiet season offered no opportunity for any remarkable
observations. Trials were made, however, with some success at Lovell’s, Gallop’s, and Deer
islands, as well as at Brewster bar and Point Shirley.

Some few computations that have been made of the current observations by the Coast Survey
method show that when this work is complete the causes of trouble in Boston harbor may be
defined accurately.

As was anticipated at the commencement of this investigation, a second scason’s work is
absolutely necessary to develop the details of these operations.

The burden of these observations fell principally upon the aids, whose untiring devotion to
their work has secured these reliable results. The larger portion of the current observations
in the harbor were made by Mr. Bright, while in the examination of the Mystic river; Mr.
Heberton teok charge of the records; Mr. Johnson discharged various duties, and made many
observations. :

Observations on tides and currents in Cape Cod bay and Buazard' s bay, Mass.—For the purposes
and at the expense of a committee of the Massachusetts legislature, having in charge the ques-
tion of determining on the practicability of a ship canal across the Cape Cod peninsula,
series of observations were made in the course of the summer at the mouth of Scusset river
and in the adjacent parts of Cape Cod bay, and in Buzzard’s bay, near the mouth of Back
River harbor. These were conducted by Assistant Henry Mitchell, aided throughout by Mr.
‘W. T. Bright, and during the laiter part of the season by Mr. E. P. Heberton.

In Cape Cod bay two tide-gauges were found necessary, in consequence of the great range
in the rise and fall, as well as the very gradual slope of the beach. Ouve was placed at a dis-
tance from the shore, supported by iron rods, so as to afford sufficient steadiness, and at the
same time be secure from the disturbing effect of the waves. The second instrument was
secured by a pile of the form devised by Mr. Mitchell, and described in Appendix No. 26 of
my annual report for 1859. With these two gauges three thousaud observations were recorded,
comprising the high and low waters between the 17th of July and 18th of August. Nearly
double the number of obrervations were taken in Back River harbor on an ordinary staff-
gauge, no peculiar structures being required in the quiet basin near the head of Buzzard’s bay.
On both sides of the peninsula the simultaneous observations were referred to bench-marks cut
on large rocks. .

Aseistant Mitchell having observed that the temperature of the water was not the same in
the two basins, the observers were provided with standard thermometers, and, during the last
half of the tidal series, noted the temperatures for comparison.

Among the interesting results developed by Mr. Mitchell iz the fact that the tide waves of
the two bays, the shores of which are within eight miles of each other, were found not only
dissimilar in ranges and epochs, but also in general figure; so that, on the supposition that the
mean level of the sea is & plane common to both basins, the relative alternate elevations and
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depressions do not attain the same maximum in the two bays. The greatest depression of
Cape Cod bay, below Buzzard’s bay, occurs about one hour after low water of the former place,
and amounts, at an average, to 4.66 feet; whereas, about six hours later, Buzzard’s bay reaches
its greatest depression below Cape Cod bay, and the average difference of elevation is found to
be 5.79 feet. Hence, although the total interchanges of water through a canal connecting these
basins would be nearly the same in both directions, (supposing the mean level the same,) the
maximum velocity should appear before the current ceases to set westward.

The currents of the iwo bays were also observed, the schooner Bailey having been assigned
to the use of the party for that purpose. In Buzzard’s bay four stations were occupied, and
three in Cape Cod bay. The observations were made half-hourly, night and day, not only at
the surface, but alzo on the movements of the water at different depths; the usual length of
each series being twenty-five hours, so as to embrace an entire tidal day.

The changes in the elevation of the beach of Cape Cod bay were observed by repeating
long lines of levellings after several easterly storms; and the movements of shingle were deter-
mined by recording the changes in position of articles deposited for the purpose, those sclected
being distinguishable from the material naturally thirown np.

The current observations revealed the existence of a coast current which sweeps along the
westerly part of Cape Cod bay, and there takes a course northward. In the vicinity of the
mouth of Scusset river it is feeble, but ic gathers considerable strength further to the north.
‘With reference to this current, Assistant Mitchell remarks: ‘‘The most singular fact observed
concerning this current was its low temperature during the warm season at which our observa-
tions were made. While the mean temperature of the water in Back River harbor (Buzzard’s
bay) attained a height of 13 degrees, or a little above that of the air in shade, the water of Cape
Cod bay reached only 54 degrees.”’

The observations show that the currents below are a little stronger than those at the surface
in Cape Cod bay. At Scusset the levellings of the beach, though made only after moderate
storms, did not show very large changes of elevation; but the movement of shingle to the
southward was noticed to be remarkably active at such times.

The direct bearing of facts like those, which are here only partially alluded to, on the con-
struction of a ship canal to join two seas, will be at once comprehended.

Magnetic observations.—In January last a magnetic station was established at Eastport,
Maine, as a standard of comparison for the determinations made from time to time at other
points on the northeastern coast of the United States. With the view of obtaining a con-
tinuous series of observations the station was placed in charge of Mr. G. B. Vose, and
furnished with a dip circle and magnetometer. Records have been regularly received, but
the value of the observations was found to be impaired by the unsteadiness of the magnetic
axis of the collimator. Assistant L. F. Pourtales visited the station in August, and remedied
the defect on ascertaining its cause. His description of the station and instruments used is
given in Appendix No. 27.

At Wellfleet, Provincetown, and Chatham, (Cape Cod peninsula,) Assistant Charles A.
Schott occupied magnetic stations in August, and determined at each the declination, dip and
intensity by independent results obtained on different days. These three are the most northern
in a series of ten stations at which observations were made during the month just named and
the one following. TReference to the others will be made under Section 1L

‘The instruments used were the Jones’ magnetometer, C. S. No. 6, and the Barrow dip circle,
C. 8. No. 9. Time was noted on the Hutton chronometer 211. At each station the astro-
nomical azimuth and local time were determined by means of the theodolite of the magnet-
ometer, mounted for the purpose on the same stand. In observing the sun’s upper and
lower, and first and second limb, six sets of observations of three readings each were recorded.
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For the declination half-hourly readings were taken, extending generally from the morning
minimum to the afterncon maximum.

Two sets of vibrations, giving six separate results, in an aggregate of one hundred and fifty
vibrations, were taken each day for ascertaining the magnetic intensity. For the dip four sets
were observed daily with needle No. 1, with verifying observations in the immediate vicinity
of the station.

Assistant A. 8. Wadsworth accompanied Mr. Schott and assisted in the observations. Ap-
pendix No. 29 contains the results deduced from them for the stations on Cape Cod peninsula
and others in the adjoining section. The original record, with a duplicate and the first redue-
tion of the observations, have been placed in the office by Assistant Schott.

Tidal observations.—Early in the present surveying year a tidal station was established at
Eastport, Maine. A self-registering gauge has been put up there and kept in operation by
Mr, G. B. Vose, who has also recorded observations from a tape or belt-gange for comparison,
the great height of the tide at Eastport rendering such a comparison a matter of necessity in
deducing close results.

The series of observations of high and low water at the Charlestown navy yard, Mass , has
been continued during the year with great regularity by Mr. T. E. Ready. It has now been
maintained for thirteen years, with the loss of but very few observations, and the record, if
kept up a few years longer with fidelity, will constitute one of the most valuable series of tidal
observations that has ever been made in any country. So far the registers have been highly
creditable to the observers, and have already furnished data which have been much wanted
for theoretical investigations of the laws governing the tides.

SECTION II.

FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTI-
CUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND PART OF DELAWARE —(Skerck B, No. 6.)

I have elsewhere referred to the wreck of the steamer Walker, on the 21st of June of the
present year. This disaster, which involved loss of life to twenty of her crew, with the total
loss of the vessel and all the records on board, was occasioned by collision with a schooner
laden with coal, and occurred about three o’clock in the morning, while the Walker was off
Absecom, New Jersey, in command of Lieutenant J. J. Guthrie, U. 8. N., and on her passage
from Norfolk to New York. The officers of the Walker and survivors of her crew were
rescued from imminent. peril by Captain L. J. Hudson, of the schooner R. @. Porler, and
safely conveyed to May’s Landing, on the coast of New Jersey. The steamer sunk in less than
half an hour after the collision, which took place abeout twelve miles from land.

Notices of the work done in this section will be arranged as follows:

1. Reconnaisance for connecting the Epping base with the Fire island base, through a direct
line.

2. The completion of the main and secondary triangulation of Hudson river to the vicinity
of Troy, New York.

8. Extension of the topographical survey of the shores of the Hudson to Tarrytown and
Piermont. The detailed work is now complete from these points to the entrance of New
York bay.

4. Supplementary work in the vicinity of Williamsburg and Rockaway. This furnishes
the details required to complete the harbor commissioners’ map of New York bay and harbor.

5. The advance of the regular hydrography of the Hudson river, from Poughkeepsie to
Rhinebeck. The soundings below Rhinebeck are complete to the approaches of New York
harbor. : : -

6. Hydrographic resurvey of the False Hook, at the approaches of New York bay, and
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determination of the character of changes in the vicinity of Sandy Hook. A rocky spot,
fifteen miles to the eastward of the New York light-boat, was developed by the same party.

7. Magneti¢ observations made at several stations on Long Island and on the coast of New
Jersey.

8. Tidal observations. R

Office-work.—Progress has been made in the drawing and engraving of a map of the Hudson
river from New York to Sing Sing, and on coast map and chart No. 21, New York bay and
barbor. A chart of Hempstead harbor has been drawn and engraved, and the engraving of
coast maps and charts Nos, 15, 16, and 17, Long Island sound, (new edition,) and No. 19,
middle part of the southern coast of Long Island, has been completed. Additions have been
made to the progress sketch, a separate drawing has been made of Coenties’ reef, and a new
plate engraved for the chart of Captain’s island, cast and west.

In acknowledging the receipt of copies of some of the maps of this section used by him in
adjusting a narrative of incidents connected with the revolutionary war, the following remark
is made by Henry B. Dawson, esq., of Morrisania, N. Y.: “ Hours and days have been spent
in laborious investigations concerning appareut contradictions in descriptions of places attacked,
&c., which these maps would have shown in as many minutes, with greater certainty.”’

Reconnaissance.—The oceupation of Wachusett mountain, affording at the same time ready
means in part for connecting the base on Epping plains with the onc on Fire island beach
through a direct series of triangles, Assistant C. O. Boutelle was detailed in June to select the
stations necessary for joining the entire work of the section with that of Section II. He was
engaged on this reconnaissance until the Tth of August.

Triangulation of Hudson river, N. Y.—Assistant Edmund Blunt took the field early in July in
the vicinity of New Baltimore, and conducted the triangulation of the Hudson from thence
upwards to Troy, measuring throughout, as has been done on the lawer part of the river, a main
and secondary series of triangles. He also determined all the points required for plane-table
use. The complete triangulation of the Hudson reached the vicinity of Troy in the latter part
of October. Sketch No. 6 shows the range and general character of the triangulation.

Lieut. W. G. Gill, U. 8. A., assisted Mr. Blunt in the field-work.

A synopsis of the statistics is appended:

Stations occupied cesere oo Ceeier e e e e e 19
Number of observationg-«cees vaesen S e res mreses s sas e e e 3,606
Area of triamgunlation, (square miles).-.... Cre s et s e s 92

Fourteen volumes, containing the field notes of the triangulation done on the Hudson in
1858; a volume of the horizontal angles measured in 1859, with an abstract of the same; and
descriptions of the stations last occupied have been turned in by Mr. Blunt.

Lieut. Gill is about to proceed with a party for separate duty on the eastern coast of
Florida.

Topograply of Hudson river, N. Y.—The detailed survey of the Hudson has been advanced
northward along its eastern side to the vicinity of Tarrytown, and the survey of the western
shore completed upwards to Piermont.

This work was resumed in the middle of July by Sub-Assistant John Mechan, and joins near
Hastings (Sketch No. 6) with the limits of his eurvey of last year. On the west bank the
topograpby was taken up below Rockland. Both of these villages, as also Dobb’s Ferry,
Irvington, and Piermont, are included in the details of the survey made this season. The
plane-table sheet embraces all the surface features comprised between the eastern bank of the
‘river and the public road, which follows its course at the distance of about half a mile. A
prolongation. of the palisades appears on the sheet as the principal feature of the opposite side
of the Hudson, between Rockland and Piermont. The heights are exhibited on it by contour
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lines. About a mile and a half below Rockland, Mr. Mechan’s work joins with Assistant
Whiting’s survey of the palisades. The following summary gives the statistics of progress
made up to the 1st of October, when the plane.table work was discontinued for the season:

Shore-line surveyed ++vvvvvrtini et iiii it i e 18 miles.
Roads - - -+ v et it is mr e sttt st rate sasecc e e ceer b 29 s
Area of details, (square milesg) .« . cvvi oot iiiiiiniaii e 19}

Mr. F. R. Hassler aided in the field-work of this party.

Sub-Assistant Mechan is now preparing to return to Section IV.

Supplementary topogrophy on Long Island, N. Y.—Portions of detail in two localities on Long
Island were filled in by Sub-Assistant F. W. Dorr during the month of August. The additions
made join with his map of Williamsburg and Green Point, and are designed to give symmetry
to the engraved chart of New York harbor. These extend the topography along the New
York and Jamaica turnpike, as far towards the interior of Long Island as the completed work
north and south had been carried. The sheet worked on this season takes in part of the
Flushing railroad and the Brooklyn reservoir.

Supplementary work was also filled in east of Rockaway, to include Hicks's Neck and the
entrance called Hog Island inlet. The tract surveyed there is mostly marsh, and subject to
changes along the shore, especially in the vicinity of the inlet named.

The following statistics comprise the aggregate of details added to the survey of Long

Island:

ShOrE-JIne e vt ee seveensneran tereieuntonnsanas sarane tassannes T3 miles.
L0 T e) o R T T T 24 LN
Marsh-liBo c s eov e crme s imt i i ettt et s e tmaaan 11 6
Roads -c-vvr ieimi i iy bttt teee cete it e aveane e 454 ¢
Area, (square b+ 11 o I L R R 8

Sub-Assistant Dorr is about to proceed to Section VI to continue plane-table duty.

Soon after the opening of the present surveying year, Mr. Rockwell inked and sent to the
archives his plane-table sheet of the cast side of Harlem river, being part of the result of last
year's work in the vicinity of New York. A sheet containing the topography of part of
Brooklyn, the city of Williamsburg, and Green Point, has also been turned in by Sub-Assistant
Dorr.

Hydrography of the Hudson river, N. Y.—The regular hydrography of the North river was
taken up at Poughkeepsie on the 28th of July, and has been extended northward to Rhinebeck
and Rondout, (Sketch No. 6.) The sheet containing the soundings represents about fifteen
miles of the channel of the river. This work was done by the party of Licut. Comg. C, M.
Fauntleroy, U. 8. N., Assistant Coast Survey, with the schooner Varina. The hydrography
was discontinued for the season on the 17th of September, when arrangements were commenced

preparatory to the return of the party to Section V.
Of the Hudson river work the following are the general statistics of the season in sounding:

MileS TUI - o« cvrensoene tneaamanesassnas 1essusasannsnone sane inns 308
Angles determined e o vvv e v i e i i e s e 2’ 737
Number of soundfngs ...................................... teaace ]4’ 827

The previous work executed by this party will be referred to under the head of Section V.

Tweanty-four stations were used on the Hudson for hydrographic purposes, and the tides
were observed at three stations by the hydrographic party while the soundings were in
progress.
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Lieut. Comg. Fauntleroy has turned in all the journals and records connected with the
hydrography.

Hydrographic examiration of False ook and Cholera bank, New York bay.—On the return of
the steamer Bibb to New York for repairs, after special duty in August last, the executive officer
of that vessel, Mr. Robert Platt, proceeded, under special instructions, to make an examination
of the vicinity of False Hook. The schooner Joseph Henry was used in this service, and the
result has been retorned by Mr. Platt in the form of a chart, accompanied by records of the
soundings taken. An examination of the chart seems to confirm the conclusion which was
presented in a special paper on the subject of changes at Sandy Hock, in Appendix No. 27 of
my anpual report for 1858.

The chart returned by Mr. Platt contains the following statistics:

Miles run in BOUNAING -+ v+ s ve v veretn ottt ctaeiaaanans 50
Angles AetermINed « v o v cnvare cnee tiot taansenccasoanae sonnssnnnns 541
Castsof thelead . - vr iiii ot ittt ettt teee sasnseavesanes sans 3.850

Cholera bank, which lies about fifteen miles eastward of the light-boat off Sandy Hook, wag
sounded by Mr. Platt, and the result sent to the office.

Lieut. Comg. Wilkinson in December last deposited in the office two sheets, showing the
results of examinations made on the Battery shoal and on Diamond reef, (New York harbor,)
with journals of the soundings. Before leaving that port for duty at the south he also
determined and sent to the office a sketch showing the position of the Black spar buoy, No. 5,
which now marks the northeast point of the shoal off Sandy Hook, and its former position to
the westward and northward in thirty-six feet water. TLe depth at the present position of
the buoy is twenty-nine feet. While making these determinations, Lieut. Comg. Wilkicson
was accompanied by the master of the light-house tender Narragansett.

Magnetic observations.—The magnetic declination, dip, and intensity were determined in
August and September by Assistant Charles A. Schott at the following stations on the southern
coast of Long Island and sea-coast of New Jersey, viz: Sag Harbor, L. I.; Mount Prospect,
(Brooklyn,) west base; (Fire island;) Barnegat light-house, N. J.; Long beach, (Little Egg
Harbor;) and Absecom light-lhouse, (Atlantic city, N. J.)

The instruments used and method of determining the elements have been described under
the head of Section I, several stations in New England baving been occupied by Mr. Schott, in
addition to those here mentioned. Ile was assisted in the observations by Assistant A. 8.
Wadsworth. The results found at all the stations are given in Appendix No. 29.

In determining the dip at the stations in Section 1I, needles No. 1 and No. 2 were both
used.

Tidal observations.—The self-registering tide-gauge at Governor's island, in New York
harbor, which is one of the permanent tidal stations, has been kept in operation by Mr. R. T.
Basset. Interruptions in the series during the winter were met by observing with an ordinary
box-gauge at the Atlantic ferry dock in Brooklyn. The records of the year have been main-
tained with great regularity. The series of observations made at that station is now highly
valuable, though occasionally interrupted by accidents which could not be foreseen.

SECTION III

FROM CAPE HENLOPEN TO CAPE HENBY, INCLUDING THE COAST OF PART OF DELAWARE, THE COAST OF
MARYLAND, AND PART OF THE COAST OF VIRGINIA. —(Srrex C, Ko &)

The usual number of parties has been at work in this section, wth the ordinary amount of
progress. The chief work remsining is in the lower part of Chesapeake bay and the Potomac
river, with some details of topography. The office-work has made very considerable progress
in important charts during the year.



48 REPORT OF THE SUPERINTENDENT OF

A short summary is here given of the operations in field and office, which will follow it in
detail.

1. An examination of station-marks set for recognizing the points determmed in the ain
triangulation of Chesapeake bay. Such of the marks as required attention were replaced.

2. The extension, a short distance above Nottingham, of the triangulation of the Patuxzent
river, Md.

3. Further progress in the triangulation of the Potomac river. The work now reaches from
the entrance of the river to Britton’s bay. .

4. A topographical survey from the coast of Maryland and Virginia across to the head of
Pocomoke sound, embracing the tract lying in the immediate vicinity of the boundary line
between the two States. '

5. Supplementary details of topography at the mouth of Elk river, Md., and plane-table
work on the Patuxent and St. Mary’s rivers.

6. The topography of the shores of North river completed, and that of the shores of Ware
river nearly so. These are tributaries of Mobjack bay.

7. Hydrography of the Potomac river from its entrance upward to and including St.
Clement’s bay.

8. The series of tidal observations at the Washington navy yard, D. C., and at Old Point
Comfort, have been continued with self-registering gaunges.

In addition to the work of routine in this section, views of the vicinity of Cape Henry have
been drawn, to accompany charts of the Chesapeake entrance.

Office-work.—Progress has been made in the drawing and engraving of coast map and chart
No. 29, from Isle of Wight, Del., to Little Machipongo inlet, Va., and on Nos. 31, 33, 35, and
36, Chesapeake bay; in the engraving of No. 32, Chesapeake bay, from Magothy river to
Hudson river, Md.; on the chart of the Rappahannock river; and in the drawing of chart
No. 30, from Little Machipongo to Great Machipongo inlet; on that of the emtrance to James
river, and on general coast chart No. IV, from Cape May to Currituck sound. The drawings
of the upper and lower, and the engraving of the lower sheet of a preliminary chart of the
Patuxent river, have been completed, as also the drawing of the chart of St. Mary’s river,
Md,, and the engraving of the preliminary chart of that river, has been continned. The plate
of the map of York river, Va., has been completed, and additions made to the progress sketch.

Erxamination of stations. —At intervals in July and August, and while his party was employed
in this section in plane-table work, Assistant G. D. Wise visited the primary and secondary
stations in the lower part of Chesapeake bay. Most of them on that part of the bay shores
were found secure, and at any that seemed to require further protection additional marks were
placed. The primary point at Cape Charles had been destroyed, but some of the secondary
stations near Cape Henry were found undisturbed.

Mr. Wise visited all the principal stations excepting ‘‘ Rosemary,”’ the party bemg unable
to land in its vieinity in consequence of a storm that prevailed during the visit.

A note-book containing the results of his examination, with remarks appended to refer to
each station, and sketches showing their positions and the manner of marking, has been
furnished to the office by Mr. Wise.

Triangulation of the Patuxent river, Md.~—A reach of the river extendmg about three miles
above Nottingham, and which had not been included in the preliminary survey of the Patuxent,
has been connected with that work by triangulation. This duty was executed by Assistant
John Farley in April and May. Sub-Assistant S. A. Wainwright was attached to his party,
and under the direction of Mr. Farley ran the shore-line of the river to the upper limit of the
triangulation. The work of Mr. Wainwright joins at Nottingham with the preliminary survey
made by Assistant Adams. The supplementary triangulation is shown on Sketch No. 8.
Assistant Farley used the six-inch Gambey theodolite, C. S. No. 76. ,
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The details of the work are as follows :

Stations Qccupied P, f e nae et teee e cen e iat sar e e 8
Angles MEASUTAA - - - ¢ o v e v v s s ratae seee sttt es wsaane snraer e wreans 28
Number of ODSerVALIONS -« c o« + e x vttt tmbmte t e e et ca e st hae e 752

The schooner Mason was used in this service,

Assistant, Farley has turned in the computations resulting from bhis field-notes.

Triangulation of the Potomac river.—The party of Assistant Farley reached Piney Point on
the 26th of October, and pushed the triangulation of the Potomac from its limit in that
vicinity up the river to Blackstone island. Just below the izsland a chain of triangles was
made to diverge from the main series, so as to include Britton's bay to its head at Leonard-
town, on the Maryland side of the Potomac. On the south side of the river the triangulation
was extended to Nomini cliffs, (Sketch No. 8.) The field-work was carried on until the 24th
of December, and again prosecuted from the 24th of April until the 1Tth of June, a short
interval of the latter period being employed in the supplementary work on the Patuxent.

Sub-Assistant Wainwright assisted Mr. Farley in the early part of the season. sud subse-
quently made a shore-line survey of the lower side of the Potomac, opposite to Piney Point.

The schooner Mason was left in charge of Mr. Wainwright when the ¢riangulation was dis-
continwed in June.

A summary of the statistics of work is appended:

Stations accupied ............................................. 17
A]]g}es MEASUICd s s o v ts soomte arasasannas " s s s te coen sus e, 70
Number of ODSEIrvations «« e coer cenearsors snrote cvnenrseraenianses 1,306
Area of triangulation, (square miles) -+ s cere i 60

The observations were made with the six-inch Gambey theodolite, No. 6.

Topography between Chincoteague bay and Pocomoke sound.—A plane-table party, in charge of
Sub-Assistant C. T. Iardells, commenced on the 18th of July, near Snead signal, (Sketch No. 8,)
and made a survey westward to connect with the topography of the shores of the Pocomoke
river. The sheet containing the work embraces the tract at the head of the peninsula between
the Atlantic océan and the waters of Chesapeake bay.

Mr. T. ¢. Bowie aided in this survey. The field-work was continned wuntil the 18th of
Augnst, when Mr. Bowie and all the hands in the party, and in {he following week Sub-Assist-
ant lardella himself, were taken ill with fever, and compelled to discontinue the topography.
The portions done are on two sheets, which now comprise the following details :

Shore-line «ovvervvennveann. e et e 91 miles.
07 Y=Y 7 T T T P I 253 ¢
Roads -+« oo i iiie et i i cee s ieieae R 35
Area, (5QUATE MIle8) -+« v v v v v it e e 24

The working season at the south was employed by Mr. Iardella, in Section VI. He is now
Preparing to resume plane-table duty there.

Supplementary topograply ot the mouth of Elk river, Zifd —Assistant Hull Adams left Balti-
more on the 8th of June, and filled in a small space which had not been reached in the general
topography of Chesapeake bay. The part referred to lies on the south side of the mouth of
Elk river, (Sketch No. 8,) between Captain Johu’s creek and Pond’s creek, and embraces about
five miles of the river shore. This work completes the detailed topography of the upper sheet
of the bay.

Mr. J. L. Tilghman accompanied Assistant Adums as aid. The party returned to Baltimore
on the 23d of June with the schooner Guthrie.

T¢
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The following are statistics of the additional topography:

SHOTE-JINE ¢ - e v v ot en e asstans sin s s aannesene sasnns.sanensasnsns 9% miles.
Area of plane-table work, (square miles) +--- .. oo il 12

The supplementary work was done on a separate plane-table sheet, which has been filed in
the office.

Mr. Adams had been previonsly employed in other surveys in this section. On closing the
work on Elk river he took up duty in Section 1.

Topography of the Patuxent river, Md.—The shore-line survey of the main body of this river
has been completed by Assistant Adams, and the sheet returned will furnish the material
required for the finished map. Resuming work early in May at Town Point, a litile above
Benedict, (Sketch No. 8,) Mr. Adams executed the details in topography embraced on both
shores of the Patuxent as far down as the mouth of St. Leonard’s creek, or nearly fifteen miles
below Benedict. Ilis plane-table sheet includes also the mouths of Indian creek, Trent Hall,
‘Washington, Coles’s, and Battle creek, and the mouths of other streams which enter in the
same reach of the Patuxent.

The plane-tuble party returned to Baltimore early in June with the scheooner Guthrie, and
then took up supplémentary work in the upper part of this section, as already referred to.

Assistant Adams was aided in the field by Mr. J. L. Tilghman.

The following summary of stetistics is taken from the plane-table sheet:

Miles of shore-line surveyed - .. ... .. .. .. .. ciiniiiein e trsnunnnrnnnn 56
Area,Insquare miles ..o v vt L e ittt eie e erena 60

Sub-Assistant 8. A. Wainwright, while attacted to the triangulation party of Assistant Farley,
extended the shore-line survey of the Patuxent abeut three miles above Nottingham, the pre-
vious limit of the preliminary work. This supplementery survey was made in May.

Topography of the Potomac river, Md.—On the Marylan® gide of the Potomac, above and
below the entrance to the St. Mary’s river, plane-table work has heen extended so as to com-
plete the survey of the north shore of the Potomac, between Point 1.gokout, on Chesapeake
bay, and Piney Point. This topography is supplementary to that of St. Mary’s river, and was
executed by Assistant Adams, between the’2d of November and the 26th of Dacember, with a
party in the schooner Guthrie. Some few subsidiary points being necessary for earrying the
work to the head of the St. Mary’s, Sub-Assistant Charles Ferguson was detailed to exwsnd the
triangulation to the desired limit, and furnish points for plane-table use.

The topographical work done by Assistant Adams this season on the Potomae comprises thas
part of its north shore which lies between Cornfield harbor and Kit's Point, (see Sketch No. §,)
and includes the banks of Potter’s creek, Joneg’s creek, and Smith’s creek and its branches.
The last named is a considerable dependency of the Potomac, and is stated as being a very
convenient harbor for vessels in rough weather.

Proceeding upwards, Mr. Adams added details at several points, and completed the map of
St. Mary’s river. The chart of that arm of the Potomac, in a preliminary form, accompanied
my last annual report.

Above the mouth of the St. Mary’s, both shores of St. George’s creek were surveyed to the
distance of two miles, the south shore being formed by the northern side of St. George’s island.
From the upper limit of work in that vicinity the shore of the Potomac, including the *‘Nar-
rows,”’ was traced as far as Piney Point light-house.

By reason of the severity of the season the plane-table work was discontinued at the date
before mentioned, and the party returned with the vessel to Baltimore.

The following summary of statistics is taken from the report of Assistant Adams:

Shore.line Surveyed .......................................... 475 miles_
20T w
3

Area of topography, (gquaremiles)................-' B 32,



THE UNITED STATES COAST SURVEY. 51

The sheet containing this supplementary work is now at the office.

In the early part of summer Sub-Assistant Wainwright traced forty-one miles of shore-line
on the south side of the Potomac, below Sandy Point. This work includes the entrances of the
Coan and Yeocomico rivers. -

The two parties have now resumed work in continuation of that just statcd Mr. Adams and
Mr. Wainwright executing the detailed survey on opposi'e shores of the Potomac, and using
the same vessel.

Topograply of the North aud Ware rivers, Fa.—The plane-table work outstanding on the
western side of Chesapeake bay was resumed on the 26th of June by a party under charge-of
Assistant G. D. Wise,who was aided in the field by Mr. Oscar Hinrichs. . The details executed
fall within the limits of a sheet which had been projected by Assistant John Seib a short time
previous to his death, in December, 1850,

Agsistant Wise continued personally in charge of the party until near the end of July, but
was then compelled to return to Baltimore in consequence of illness. The work after that
period was conducted by Mr. Hinrichs, who was also attacked with fever, but remained in the
field until the 22d of September, at which date the schooner Howell Cobb returned with the
party to Baltimore.

Sketch No. 8 shows, in a general way, the progress made in the survey of the two branches
of Mobjack bay, named in the head of this notice. Along the shores of Ware river the topo-
graphy was extended about three miles, both being included on the plane-table sheet. The
survey of the banks of the North river was completed to a point about six miles above its
entrance into Chesapeake bay. A summary of statistics is appended:

Shore-lIne traced « - -« s cetet taimit tasaneenenns vine stns tasane 65 miles.
2 T2V 1 1 68 ¢
Area, (Square mﬂes) ........................................... 25

The schooncr Howell Cobb had been previously employed this season by the party of Mr.
Wise in Section VII, and is now preparing to return to the south. Mr. Hinrichs bas been
reassigned to duty in the party of Assistant Bolles in Section V.

Hydrography of the Potomac river.—The regular hydrography of the Potomac was commenced
in the middle of July last, the St. Mary’s river and part only of the bed of the main river in
its immediate vicinity having been sounded out last year. Commander W. T. Muse, U. 8. N.,
Assistant Coast Survey, with a party in the steamer Hetzel, took up the work on the lower
side of the Potomac, at its junction with Chesapeake bay, and sounded along the southern
shore, so as to connect with his survey of last season, and then extended the general hydro-
graphy of the river upwards to a station above St. Clement’s bay. That branch of the
Potomac, as ulso the one below it, known as Britton’s bay, both making in from the Maryland
side of the river, were sounded out. On the Virginia side the sheet includes the arms called
the Coan and Yeocomico rivers, (Sketch No. 8.)

The hydrography of the Potomac has thus far kept pace with the triangulation, and both of
these operations are yet in advance of the detailed topography.

The statistics of work done by the party in the Hetzel are as follows:

Miles rup ++vv. - . 843
Angles measured -« s cor s ceat caiaee sae e e e e s e 1,856
Number of 80undInES -« v tav vart e irit i i 42,269

Commander Muse continued the hydrography until the 22d of October, and then returned
with the party to Baltimore. Since the opening of the present year he has deposited in the
archives three sheets containing his surveys of parts of the Patuxent, St. Mary’s, and James
rivers. A fourth, containing the soundings of Monic bay and Manokin, Wicomico, and Anne-
messex rivers, has also been turned in.
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Magnetic observations.—Preparatory to taking up a series of observations at several points in
Sections 1 and II, notices of which have been made under their respective heads, Assistant
Charles A. Schott determined, at the Coast Survey office, the constauts of the instruments to
be used in his observations. He also made observations there for the magnetic declipation,
dip, and intensity, by methods and with instruments which have been described under Section
1. Appendix No. 29 contains the results found at all the stations.

Tidal observations.—During the preseut year the self-registering tide-gauge at the Washing-
ton navy yard, D. C., has given excellent results under the care of Mr.J. W. Donn, aidin
the Tidal Division of the Coast Survey office. As heretofore, every facility for keeping the
instrument in steady operation has been afforded by Commander Dahlgren and the other officers
in charge of the ordnance department of the yard.

QObservations have been continued at Old Point Comfort, Va.,with the self-registering gauge,
under the charge of Mr. M. C. King. This series extends through a period of sixteen years,
but the continuity has at times been broken by accidents. Of late years the observations have
been kept with greater regularity.

SECTION 1V.

FROM CAPE HENRY TO CAPE FEAR, INCLUDING THE COAST OF PART OF VIRGINIA AND OF PART
OF NORTH CAROLINA.—(Skercm D, No. 10.)

Two parties have been engaged in this section, and the results of their work were some-
what affected by the hurricane of the 29th of April, which was of extraordinary violence.
The changes of this coast from the encroachment of the ocean I have several times called
attention to, and am always impressed with the dangerous progress which the ocean is making
whenever I take up the records of our parties on its outer coast.

The following operations have been in progress in field and office:

1. The triangulation of the southwestern part of Pamplico sound, N. C.

2. A plane-table survey of the beach forming the Atlantic coast and eastern shore of Pamp-
lico sound, between Cape Hatteras and a station near Ocracoke inlet, N. C., and supple-
mentary work at Oregon inlet.

3. A hydrographic reconnaissance in the upper waters of Currituck sound, ranging from
Coanjock bay to Weir Point, on the North river, N. C.

4. A line of soundings run from Cape Henry to Cape Lookout, traversing the general off-
shore hydrography.

A view has been drawn of the vicinity of Cape Hatteras for the off-shore chart No. V.

Qffice-work.—The engraving of coast maps and charts Nos. 40 and 41, Albemarle =ound has
been brought up with the field-work; additions bave been made on the progress sketch of
the =ection, and miscellaneous work done in retouching and correcting plates. Progress has
been made in the drawing of general coast chart No. VI, from Ocracoke inlet to Charleston;
on coast map and chart No. 37, from Cape Henry to Currituck sound; on Nos. 46 and 47, from
Cape Lookout to Barren inlet, N. C., and on preliminary sea-coast charts Nos. 11 and 12, from
Cape Hatteras to Cape Fear.

Triangulation of Pamplico sound, N. C.—As stated in my last report, the preliminaries for
this work were arranged and executed last season by Captain T. J. Cram, U. 8. Topographical
Engineers, Assistant in the Coast Survey. His party, in the schooper Guthrie, was again at
its working ground on the 25th of October, 1859. Assistant A. 8. Wadsworth accompanied
the party, and, under the direction of Captain Cram, made most of the angualar measurements.
The portion of the triangulation completed lies at the southwestern end of the souand. Six
stations were occupied in that quarter,.and one at the northeastern end, connecting dircetly
with the Bodies’ island base. The angles were measured with the C. 8. theodolite No. 18.
Sketch No. 10 shows the triangles so far completed by the observations.



THE UNITED STATES COAST SURVEY. 53

The intention of occupying three stations in addition to the number just mentioned was
frustrated by the very violent storm which raged in Pamplico sound on the 29th of April. Its
force was such as to destroy the high tripod signals at Cedar islund and Pea island, the heavy
timbers of which they were made being broken so as not to admit of repairs. At Cedar
island the water, raised by the action of the wind, swept direetly across the site of the signal
and undermined it. The signal at Roanoke marshes was also overturnad, but re-erected after-
wards from the same material. The station points, being marked well below the surface of the
ground, were not lost by the overflow of water in the storm alluded to. 1t is stated by Capt.
Cram, as the result of general inquiry, that no gale in Pamplico sound since that of August,
1839, has cqualled it in fury.

The damago done to the signals, involving the labor of renewing several of them, will delay
the completion of the main triangulation, which Capt. Cram had estimated as being quite
practicable by the end of next season.

In the course of the present year eight signals of the first order were erected. The
progress made in the details of the triangulation is shown by the following abstract:

Primary stations occupied « -+ o v vreia i it cii 7
Signals observed on+evevevvnt e et aieeee th s ear ey e 15
Angles meastred - ceave s ties tiaeiaaaiiis it e e 33
Number of obServatlons s v e v sr e ot teet covt snens sves srvsos sennnns 4,708
Area, In square mileS -+ cevuee it i thit i e e s 385

The field-work was discontinued on the 15th of May.

Capt. Cram has provided materials for erecting the signals necessary for a secondary trian-
gulation within the limits of the primary work. The reconnaissance for subsidiary stations, to
include points on the shores of the sonnd for the plane-table survey, has been in progress,
and the execution of the details will, if found practicable, be pushed forward with the main
triangulation.

The original record of horizontal angles measured this season has been duplicated and placed
in the archives of the office.

Coast topography north ard south of Cape Hatteras, N. C.—Towards the end of the working
season at the south, and after concluding more extended duty in this section, Sub-Assistant
John Mechan completed the survey of a gap left in the topography below Bodies’ island. The
interval referred to was about four miles in length, and occurred at the junction of sheets left
unfinished by the death of Assistant J. J. 8. Hassler. The sheets were projecied so as io
connect, when finished, at Oregon inlet.

On the 19th of January Mr. Mechan took up the detailed survey of the coast of Nerth
Carolina at Cape Hatteras, (sec Sketch No. 10,) and pushed it southward and westward to
within seven miles of Ocracoke light-house, closing for the season on the 4th of May at ¢ Great
Swash.”” The stretch of main coast embraced is rather more than twenty-one miles. On the
peninsula beach, which ranges from the cape southward to Hatteras inlet, and separates the
ocean from Pamplico sound, the topography proved to be quite intricate, ‘*From Durant’s
Point to within a mile or so of the inlet the beach averages a mile and a half in width and is
thickly wooded, intersected by marshes, crecks, and ponds, and studded with small, arable
patches and vegetable gardens. The ground above Durant’s Point, for a distance of about
t1wo miles, is low in profile and only half a mile wide. The winds have divested it of both
trees and sand dunes, and it is thus rendered liable to inundation as well from the ocean as
from the water of Pamplico sound.”’

The beach on the side towards Pamplico sound is thickly settied, the houses being mostly
the dwellings of pilots. Below Hatteras inlet, Sub-Assistant Mechan surveyed the greater
part of the insular beach, which runs towards Qcracoke, forming the outer coast line of North
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Carolina as far as Great Swash, and to the same extent on the inside the shore of the sound.
He also determined and laid down in position on the plane-table sheet the shoal and islet known
as ‘‘Legged Lump,”” which lie in Pamplico sound at the distance of nearly five miles W. by
N. from Hattersas inlet.

Mr. F. R. Hagsler aided in the field-work of this party.

The following statistics, taken from the report of Mr. Mechan, include the supplementary
topography executed at Oregon inlet:

Shore-line surveyed ««. - seeeet it iertieitieiat ittt ey 69 miles.
Roads surveyed .............................................. ]9% L]
Area of topography, (squaremiles) cev e eimnes i it o, 16

Connected with a remark which has been quoted from the report of Sub-Assistant Mechan,
in reference to the narrow neck of land or rather beach, above Durant’s Point, it is further
observed: ‘‘The same cause (action of the wind and sea) is steadily diminishing the area of
the cape, and in this vieinity, generally, the Atlantic and sound waters are gaining on the
land. Since 1853 a breadth of about three-quarters of a mile of the beach at Cape Hatteras,
abreast of the light-house, has been washed away. The district, however, between the cape
and the settlement below it, called ‘ Trent,” presents very considerable resistance to the waters.
The average width of the peninsula there is two miles, and it is densely wooded with different
kinds of oak, pine, maple, bay, beech, and dwarf palmetto. In contour the ground is com-
paratively bold, and although the soil is mostly of sand, except where the numerously inter-
spersed sedge swamps oceur, it is yet remarkably compact.

“The small inlet which lay open immediately below Hatteras inlet in 1857 has lately closed
up, but the main inlet remains almost unchanged.”

Special service exccuted by the party in charge of Sub-Assistant Mechan, in the upper part
of this section, will be noticed under the-head of hydrography.

All the plane-table sheets brought from the field have been inked and registered in the
Coast Survey office.

Off -shore soundings.—On the return passage of the steamer Bibb from service at the south,
Lient, Comg. Alexander Murray, U. 8. N., Assistant Coast Survey, carried soundings coast-
wise and in deep water on & continnous line from the parallel of Cape Lookout to a position
near Cape Henry. These soundings will serve as a verification in part of the general off-shore
hydrography of the upper part of the section. The direction of the line run is marked on
Sketch No. 10. One thousand and forty casts were made with the lead in a run of about four

hundred miles,
The steamer Bibb reached New York on the 11th of June, and was there refitted for other

service.

Notice will be taken of the previous work of this party, in describing the operations of the
year, in the next two sections. One of the lines run by the Bibb, in returning from Florida,
was extended to the vicinity of Cape Lookout, as will be seen by the Progress Sketch No. 10.

Before resuming duty in the present year Lieut. Comg. Murray sent to the office eighteen
volumes comprising the hydrographic records of the work done by his party between Bogue
inlet and New River inlet, in the surveying season of 1858-'59. These were accompanied, as
customary, by a smooth journal of all the notes.

Hydrographic reconnaissance.~—In the upper waters of Currituck sound, N. €., the party of
Sub-Assistant Mechan sounded out the space designated as Coanjock bay, and also several
miles of the course of North river, which extends from the head of the sound across the
boundary between Virginia and North Carolina, and forms the upper part of the water com-
munication between Chesapeake bay and Albemarle sound. A channel of about fourteen
miles in length is represented by the sheet containing the soundings. The reconnaigssnce was
carried up the North river to the mouth of Blackwster creek. =
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This duty was performed by the plane-table party in December, before taking up the regular
operations in this section, as already explained. Mr. F. R. Hassler was attached to the party
and aided in the work by determining the stations selected for boat soundings with the theod-
olite. .
~ The following is a synopsis from the record kept by Sub-Assistant Mechan :

Miles run in Sounding ................................... Cre eraann 34
Sextant angzles taken ««vveeereiin i 151
Theodolite angles from shore-stationg---« .-+« .- cov ooy, 117
Number of casts withthe lead-.---vevve v iiin o 3,441

The level of the water of the sound was recorded daily during the month spent in this
work. The journals containing them were turned in promptly, together with the note-books
of the soundings, and the results were plotted at the office.

SECTION V,

FROM CAPE FEAR TO ST. MARY’S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA,
AND THE COAST OF SOUTH CAROLINA ND GEORGIA.—Sxkercu E, No. 13.)

The survey has been in full activity in this section from three centres—one at the north, on
the coast of North Carolina; one in the middle, on the coast of South Carolina; and one at the
south, on the coast of Georgia. In another season it will present a continuous triangulation
from Winyah bay to the St. John’s river.

A new channel into Sapelo sound has been developed, and some changes found at Ossabaw
since the survey of the Topographical Engineers in 1846.

Both off and in shore hydrography have made excellent progress in the section.

The work will be described under the following heads:

1. Primary and secondary triangulation and topography of the coast of North Carolina,
west of Shallotte inlet, completing the land operations beiween Cape Fear and the State
boundary at Little river.

2. An extension of the primary triangulation of the coast of South Carolina to Port Royal
sound, and its connection with the Edisto base, and with the triangulation of 8t. Helena sound.

3. The triangulation of the Morgan, Coosaw, and Beaufort rivers, which connect the waters
of St. Helena and Port Royal sounds.

4. Triangulation of the coast of Georgia, from Altamaha Bound southward and westward.
This work crosses St. Simon’s entrance, and includes Jekyl and St. Andrew’s sound, and a part
of Cumberland island.

5. The filling in of details of the plane-table survey between Port Royal sound and Savannah -
river. The topography includes Hilton Head island and the shores of Calibogue sound and its
branches. :

8. Progress in the plane-table survey of Wassaw sound, and extension of the topography of

Ossabaw island. The work on Ossabaw island forms part of the material of the survey of St.
Catharine’s sound.

7. Off-shors hydrography between Charleston barbor and Fernandina; a partial survey of
Maffitt’s channel, and a complete hydrographic survey of Morgan, Coosaw, and upper part of
Beaufort river, 8. C. The off:shore work is supplementary to the system of lines run last year.

8. A complete hydrographic survey of Ossabaw sound, including the bar and approaches,
and the principal tributaries of the sound.

9. The hydrography of Altamaha sound, Ga., in connection with in-shore soundings abreast
of St. Simon’s island. The work was extended upwards to Mud river, and includes also
Hawpton river.

10. Tidal observations continued at the custom-house wharf, Charleston, S. C.

Oﬁice-work.-—Preliminary charts of Port Royal entrance and Bull’s bay, 8. C., and Sapelo
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sound, Ga., have been drawn and engraved, and additions made to the chart of Charleston
harbor, and to the progress sketch of the section. The drawing of the chart of St. Simon’s
gound, Brunswick harbor, and Turtle river, has been completed and its engraving commenced,
Progress has been made in the drawing of general coast chart No. VII, from Winyah bay to
St. Johrw’s river; on that of coast map and chart No. 48, from Barren inlet, N. C., to Lock-
wood’s Folly inlet, N. C.; on Nos. 53 and 54, from Rattlesnake shoals to Fripp’s inlet, 8. C.,
and on the chart of Ossabaw sound; and the engraving of preliminary sea-coast chart No. 14,
from Cape Romain to Savannah, ha,s been continued.

Coast triangulation and topography between Shallotte inlet and Litile river, N. C.—The party of
Assistant C. P. Bolles took the field on the 14th of December, and completed the details of the
main and secondary triangulation from Shallotte inlet westward and southward to Little river.
The plane-table work was resumed at the same time by Mr. O. Hinrichs, the aid in the party,
and was extended from Tubb’s inlet westward to the limit of the triangulation. The additional
triangles are laid down on Sketch No. 13.  Abreast of Tubb’s inlet the stations corresponding
to the northern angles of the main series of triangles are in the immediate vicinity of the road
which leads from Wilmington, N. C., to Georgetown, S. C. In measuring the angles Mr. Bolles
used the six-inch Brunner theodolite, C. 8. No. 67.

This work completes the land operations of the survey of the coast of North Carolina
between Cape Fear and the southern boundary. At every step it has been carried on only by
determined effort, the sides of all or most of the principal triangles requiring to be opened
and cleared of the obstacles which otherwise would interpose in the lines of sight. An aggre-
gate length of eleven miles and a half was prepared in this way for observing during the
present year. The following synopsis gives the general particulars of the triangulation:

Signalserected -« oo e vrrr e iariiiiiii i e et e 23
Stations occupicd, (PTHNATY) + ot et v vevt anemnrtaneatnenres saseaesanes 3
Ang]es TNEASTTE v« vt o v s ettt b te et sttt s eeee st e saat s e e rg
Number of 0DServatlonS «c« s o cot e strs ts e trnateorans seee sasanssrunas 606

The plane-table work done by Mr. Hinrichs is represented by the following statistics:

Coast-line sHrveyed «oe e veeiie i ioniat ciinie cennne careas 10.14 miles.
Shore-line of CreekS veeter tv ittt bttt iie e it tteeenes stas vaos 66.56 ¢
B P 27.95 ¢

Primary triangulation southward jfrom the Edisto base, S. C.~—The scheme for extending the main
triangulation of the coast of South Carolina below the primary base on Edisto island, and for
connecting that work with the secondary triangulation of the lower part of St. Helena sound,
having been fully matured, and its execution provided for by the preparation of lines and the
erection of signals last season, Assistant C. O. Boutelle commenced the measurement of hori-
zontal angles in the early part of January. Six primary stations were occupied in succession,
viz: West base, (Edisto island;) Aiken; Ashepoo; Coffin; Baptist church, (Beaufort, 8. C.;) and
Port Royal. The position last mentioned is on the east bank of Beaufort river, and near its
entrance into Port Royal sound. The entire series is shown on Sketch No. 13. The instru-
ment used in determining the primary angles was the ten-inch theodolite, C. 8. No. 43. 1In
order to clear the lines of sight from intervening objects, tripods with high scaffolds were
required at all the stations. Excepting that in Beaufort, in which instance the tower of the
Baptist church furnished the desired elevation, the structures were forty-five feet in height, and
were erected by the party. The device of setting screens so as to protect the theodolite
scaffold from the effect of prevailing winds was again employed by Mr. Boutelle, their use in the
primary work on the coast of Maine, as mentioned in my last annual report, having fully proved
their utility.

It will be seen by reference to the progress sketch (No. 13) that the primary tnangulatum is
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now complete between Charleston harbor and Port Royal sound. To the southward of its
present limit some of the stations have been selected for extending the work to the Savan-
nah river.

At the line ¢ Morgan Otter island”’ the primary series was connected with the
gecondary triangulation which covers St. Helena sound. The extension of the secondary and
tertiary work within the limits of the main triangulation will be referred to under the next
head. The smaller chain which passes down the coast of South Carolina, and is now continuous
from Bull’s bay to Tybee entrance, was also connected with the principal series of triangles by
the line ** Coffin Otter island,”’ as may be seen by the progress sketch.

The schooner Petrel was used by the party of Mr. Boutelle in this section.

Notwithstanding the disadvantage under which the main triangulation was carried on south
of the Edisto base, arising from the great elevation of the platforms found to be necessary in
observing with the theodolite, the greatest error in a single angle, as given by the measures, is
only twenty-eight hundredths of a second.

The primary work was closed for the season at Port Royal station on the 24th of April

A duplicate of the record of horizontal angles measured in the work connecting with the
Edisto base has been received from Mr. Boutelle.

Triangulation of the Morgan, Coosaw, and Deaufort rivers, S. C.—These rivers connect the
waters of St. Helena and Port Royal sounds, and are partly within the limits noticed under the
preceding head.

After completing the triangnlation of the upper part of St. Helena sound, Assistant Boutelle
projected and measured the angles of a series of triangles, including the Coosaw river, as high
up as Port Royal Ferry, (Sketch No. 13,) and, from an intermediate point In the chain, com-
pleted the triangulation of Beaufort river by pushing that work southward to the city of Beaufort,
where it meets the completed work of the lower part of the river. The triangulations which
pass separately up these waters unite at the Brickyard, on the Coosaw.

*‘ This work was rendered exceedingly difficult by the high, dense wood which lies just north
of Beaufort. The trees formed a complete barrier to vision from the primary station in Beau-
fort, although it is seventy feet above the level of the city. Other points of wood presented
obstacles at every turn of the river, and cutting was required on all the lines but two. At
Pigeon Point a flag on a tall pine was found the best expedient, and another signal of the same
kind was used on approaching the Coosaw, in order to avoid extensive cutting in joining the
triangulation of the two rivers.”’

The Morgan river and Parrott creek were included by Mr. Boutelle in the triangulation
going southward from St. Helena sound.

At the river stations the angles were measured with the ten-inch theodolite, C. S. No. 43,
and the eight-inch instrument, C. 8. No. 24. The mpde of observing was that usually employed
in the triangulation of this section. Each set of six repetitions with the theodolite is a
mean of three direct and three observations with the instrument reversed.

Messrs. C. H. Boyd and C. B. Boutelle were attached as aids to the triangulation party. The
S;hgioner Petrel, which Lad been in use for transportation, was laid up at Charleston on the 3d
of May,

Frequent allusion has been made in previous notices of work in this section to the develop-
ment of the Inland passage, as it is called, which ranges along the coast of South Carolina and
Georgia, behind the sea islands. Another link of this important line of communication has
been developed this season by the joint labors of the field and hydrographic parties on duty in
this vicinity. In the courss of his triangulation Assistant Boutelle furnished the points neces-
sary for sounding ont the Coosaw and Morgan rivers, and the upper part of Beaufort river,
f"“?m its junction with the Coosaw to the city of Beaufort. The following is an extract from
his prelimigary report made in March last: *‘That part of Coosaw river lying above Coosaw

8 0
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island, and between the island and the junction of Beaufort river with Coosaw river, has been
supposed too shallow for the steamers that formerly passed between Charleston and Savannah,
and they have often grounded there at very low tides.” “In beating down the river last week 1
found & continmous channel which will probably give fifteen feet at mean low water over the
whole bed of rocks which forms the bottom of the river, where six and seven feet was supposed
to be the best water.”’

The passage referred to is taken by steamers runming south of Charleston by the inland
route. Its development will be more particularly referred to, under the head of hydrography,
before closing this chapter.

The field operations were stopped for the season at the end of April.  Mr. Boutelle reported
in person at the Coast Survey office on his way northward, and then took up duty in Section II.
The following is a summary of statistics of the primary and secondary triangulation executed
between the rivers connected with St. Helena and Port Royal sounds:

Stations Occupied ................................................ 31
Ang]es MEASUTYCA c « v v v s ot tetaem cees stas saat taveaae asnane e 401
Signals ObServed OB v v v ce vt e e e it ee e et e e eaa 358
Number of observationg -t -« cv vt v et citi e tee e ten srtemsstannn snaoren 6,980

Triangulation of Jekyl and St. Andrew's sounds, Ga.—Sub-Assistant F. P. Webber, with a
_party in the schooner Hassler, took up work near Darien on the 5th of December, and com-
pleted the secondary triangulation marked on Sketch No. 13, which includes the Inland passage
between Altamaba and St. Simon’s sounds. At Turtle River entrance his work connects with
two of the triangles measured by Assistant Longfellow in the survey of St. Simon’s sound, and
from thence the coast series was extended southward and westward quite across Jekyl and St.
Andrew’s sounds, including also the Great and Little Satilla rivers, and through the Inland
passage, behind Cumberland island, to a station within twelve miles of the mouth of St.
Mary’s river.

On comparing, by computation, the length of the side ‘‘Brunswick Point——Cedar
Hammock,”’ (See Sketch No. 13,) which connects with the Sapelo preliminary base through
twenty-six triangles, and also with the preliminary base at 8t. Simon’s sound, the difference in
length, as derived from the independent measurements, was nine-tenths of a metre.

Mr. Webber used the ten-inch Gambey theodolite, C. S. No. 63, and the six-inch Brunner,
C. 8. No. 52, and in the course of his triangulation determined the exact positions of seventy-
four points. The statistics of the work are appended in the usual form:

Sigpals erected---.-- veveis tiiiii i e s 55
Stations occupied ................................................. 26
Objectg OBSE‘.I‘VGd OIL v+ oo snosan sancsns sasennasssteasenrce osoessmses 358
Angles Measured -« - s verr saiant ti e et et it ey 356
Number of ObServatlonS -« cov et tent it s eetimaronnnanoe snne senas 3,354

Mr. Julius Kincheloe aided Sub-Assistant Webber in the field, and also in computing from
the recorded notes.

The vessel used reached New York, on her return from duty in this section, on the 12th of
April, and was afterwards employed in Section I.

Sub-Assistant Webber thus refers to the impediments met in pushing the triangulation south-
ward, between St. Simon’s island and the main land of Geogia: ‘*The Inland passage, through
which it was necessary to carry the triangulation, is about three miles wide, and a branch of
the fresh water of the Altamaha river has caused the grass to grow to the height of twelve to
fifteen feet. The hard land being on a level with the marsh, I was obliged to build four tripod
signals with scaffolds, for observing with the theodolite. One of these was twenty-five feet
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high, and the others each sixteen feet. As the work advanced to the southward we were able’
to progress faster.”’

A duplicated record of the horizontal angles measured between Altamaha river and Cumber-
land island has been received from Mr. Webber, and placed in the office, with his descriptions
of the stations occupied for carrying on the triangulation.

Coast topography from Port Royal entrance, S. C., fo Savannah river, Ga.—The details of this
work, following the shore-line survey of last year, have been completed by Mr. Cleveland
Rockwell, to whom the duty was assigned after the death of Assistant John Seib. Field-
service was resumed on the 23d of January, and closed on the 22d of May.

The topography is contained on two sheets, and embraces Hilton Head island, the entire
shores of Calibogue sound and ite branches, including also the inland passage which connects it
with Port Royal sound and the shores of Cooper and May rivers, the whole of Dawfuskie,
Turtle, Pine, and Bull islands, and part of Pinckney’s island. At the junction of Mackay’s and
May river the survey takes in a small portion of the main land of South Carolina, the plane-
table work heretofore reported being wholly confined to the belt of sea islands which ranges
along the southern coast. The limits of the topography may be seen on Sketch No. 13.

Having been associated with Assistant Seib in the preliminary survey, Mr. Rockwell’s
knowledge of the ground enabled him to push on the work, and, with the advantage of weather
favorable upon the whole for field operations, to make a large return of material. The following
are the statistics:

SROTE-1INE s e s vt teeeen toatas tasnsa ot stase snsessessnas esnaan 190 miles.
TROAAS ==« ¢ nnennaonnnncne s seaanaaeaa ot caa e 64 «
Area, in square miles « -+ v veeit i i 90

Mr. Rockwell’s party used the schooner Bailey for work in this section. The vessel returned
to New York early in June. Arrangements were made at the outset of the surveying year for the
completion of the plane-table work between Port Royal entrance and Savannah river, but the
movements of the party were delayed in consequence of the sudden death of Assistant Seib,
which occarred on the 23d of December, at Washington, I have elsewhere in s report
alluded to the faithful labors of that able topographer, whose industry and patience merit a
lasting remembrance in connection with the plane-table survey of this and other sections of the
Atlantic coast,.

Topography of Wassaw and St. Catharine’ s sounds, Ga.—The plane-table survey of Wassaw
sound was begun on the 24th of March by Sub-Assistant H. 8. Du Val, with a party in the
schooner Meredith. About five miles of the outer shore of Little Tybee island, on the north
side of the entrance, and as much of the outside of Wassaw island, were traced, and the shore-
line given to the hydrographic party then working in Ossabaw sound. The survey of
Ossabaw island had been resumed with a view of c‘ompleting the map of St. Catharine’s sound
within the geason if practicable. Mr, Du Val, after joining his sheet with the topography of
the upper part of the island,executed by Assistant Harrison in 1858, continued the work south-
ward to within four miles of the point at the entrance of St. Catharine’s sound.

On Ossabaw island the party worked under upusual difficulties from the opening of the year
until after the middle of March. These were in part due to the continued rains in January,
‘but to & greater extent arose from the nature of the surface features of the interior of the
lsllaﬂd: the marshes, creeks, and woods being so interspersed as to make it a matter of great
difficulty to pass from point to point with the plane-table.

The two localities of work referred to in this notice are shown on Sketch No. 13.

Sub-Assistant Du Val was aided in the field by Mr. J. D. Bradford.

The following is a summary of progress made by this party:
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* Sea shore-line surveyed ...... Chases et et aaas erera e 5 miles.
Shore-line of navigable creeks -«.-veeeienn et 36
Area of details, (square miles)eveeve seer coie i iunaa . 15

The part of Ossabaw island not vet surveyed is reported as being comparatively easy of
access, and of such a nature as to admit of closing the plane-table survey of St. Catharine’s
sound readily in the coming winter.

Off-shore hydrography, coast of South Corolina and Georgia.—Lieut. Comg. J. P. Bankhead,
U. 8. N., Assistant in the Coast Survey, occupied two intervals of the working season in
running with the schooner Crawford additional lines of soundings between Charleston harbor
and Fernandina. Their extent and direction will be seen by comparing the lines traced on
Sketch No. 13 with those on the corresponding sketch of my previous annual report. The
soundings were made in April and June, and extended from the coast to the limits of the Gulf
Two of the lines were run coastwise between Charleston light-house and St. Simon’s

Stream.

entrance. The statistics are appended:
Mileg TN s eevve mneeen Ciarae v Lot e aat et atac s mee s caruae cwraae he 8955
Soundingg ...... [N S ha st e rase era s vt tes e e e e 1,071

An extract {from the report of Lieut. Comg. Bankhead will be given in my remarks on the
Gulf Stream.

In addition to the work just referred to, three lines of soundings were started from positions
off Fernandina (Sketch No. 13) and carried northward in the direction of the coast of Georgia
and South Carolina to Charleston, one of them being so run as to converge in two parts at

Tybee entrance. From Charleston a line was carried in the direction of the coast to Cape

Lookout.
These soundings were made by the hydrographic party in the steamer Bibb, under the

charge of Lieut. Comg. Alex’r Murray, U. 8. N., Assistant Coast Survey, and after concluding

duty for the season in Section VI. Further mention will be made of its previous operations.
The sta“stics of off-shore soundings are as follows:

........... R R 590

Miles 10D crreve soe s isea s
1,459

Casts of thelead-+++»+ .- Shedee e 4 s sse s e s e e s aa cvan saes sena e
Resurvey of Maffitt’ s channel, Charleston harbor.~—At the request of the harbor commissioners
of Charleston, made opportunely while the schooner Crawford was at that port with the party
of Lieut. Comg. Bankhead, a partial examination was undertaken hy that officer in order to
determine the condition of the channel surveyed by Lieut. J. N. Maffitt in 1850. The portion
sounded out extends from the buoy on the end of the jettee to the black buoy in the channel.
A tide-gange was set up at Fort Sumter for the reduction of the soundings, but after recording
a short series of observations it was unfortunately swept away by a heavy gale, preventing the
establishment of a bench-mark for the references desirable in comparing the results with those
given by the former surveys of the channel. The soundings were begun on the 9th, and
concluded on the 11th of May.

In his report, made in advance of the plotting of his hydrographic sheet, Lieut. Comg.
Bankhead remarks: ‘‘That the channel has narrowed since the dredge-boat was discontinued
is an undoubted fact, but to what extent can, at present, be only a matter of surmise.”’

Hydrography of the Coosaw, Morgan, and Beaufort rivers, S. C.—These rivers, intermediate
between, and connecting the waters of St. Helena and Port Royal sounds, were thoroughly
examined and sounded out by the party of Lieut. Comg. Bankhead in May, during an interval
of the working period which was employed in two other localities of this section. In the
Coosaw, the hydrography was joined with that of St. Helena sound, and was extended up to
the junction of Beaufort river, and down that river to the city of Beaufort. The hydrography
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of the lower part of Beaufort river was executed, in connection with that of Port Royal sound,
in 1855, by Lieut. Comg. Maffitt,

Lieut. Comg. Bankhead sounded out the channel of Morgan river, and that of its branch,
Parott’s creek, which connects the Morgan with Coosaw river in passing around Morgan
island.

In connection with the river hydrography, the tides were observed for a full lunation for the
accurate reduction of soundings. The following are the statistics of general work:

Miles Pl s e e v v st me tve s teteens saeass sasanmonessonomn sarn snnans 463
Angles determined «--«-vsv v i iin i i e e e 1,652
Castsof the Jead - et v crr it tei i it titee s sreese s vanans 26,488
Area sounded, (square miles)-«-. cvviii it ottt iheie e 12

This hydrography was executed with the schooner Crawford. The courses of the rivers
sounded are marked on Sketch No. 13.

I have already adverted, under ancther head, to the general interests swhich may inure from
the development of the inland passage along the southern coast.

Hydrography of Ossabaw sound, Ga., and dts approaches.—This hydrographic survey was
commenced and completed within the present season by the party of Lieut. Comg. C. M.
Fauntleroy, U. 8. N., Assistant in the Coast Survey, working with the schooner Varina and
steam-tender Fire Fly. The soundings in the approaches were carried out nine miles from
shore into eight fathoms water, and extend over a space of about the same length abreast of
the entrance, including in the coastwise range of the sheet three miles of the shore of Great
Wassaw island, on the north side of the entrance, and about two miles and a half of the outer
shore of Ossabaw island, as will be seen by referring to the progress sketch (No. 13.)

A full development was made of the outer bar, and of the channel leading into the sound.
In allusion to that part of his work, Lieut. Comg. Fauntleroy thus reports: ‘‘The channel is
narrow, and the entrance leading into the sound is nearly six miles to the southward of it. It
can be approached with confidence, as the soundings shoal gradually from eight to three and a
quarter fathows, which can be carried in until the north point of Ossabaw island bears west,
where the water decpens to six and seven fathoms. Thence on, it shoals until within a mile
and a half of the north point of Ossabaw, nearly abreast of the point of bare shoal, where the
channel is suddenly obstructed by a belt extending inward for nearly two miles, and over that
only fourteen feet can be carried at low-water to decper water, and a safe anchorage inside.
The anchorage is off the west point of Raccoon island, close to, in six and seven fathome, sticky
bottom.” Other remarks taken from the same report relative to the character of the sound
and its dependencies will be found in the Appendix (No. 12.)

Besides the bar, entrance, and body of the sound, the hydrographbic operations of the party
in the Varina embraced the survey of the Ogeeched river to a distance of four miles from its
mouth, and the mouth of the inland passage leading from it southward; the hydrography of the
Vernon river up to Montgomery, and that of the lower part ot its tributary, the Little Ogeechee,
with portions also of the Romerly Marsh passage and Wassaw creek. At the Romerly marshes
the work was connected with soundings made by Lieut. Comg. J. N. Maffit in 1855. A
preliminary chart of Ossabaw sound accompanies this report, as Sketch No. 14. '

Tidal observations were made from February 9th until April 25th by the hydrographic
party at Camp creek, and in the Ogeechee, opposite to the Florida passage, from the 9th until
the 25th of April

The currents were observed in the usual way at four stations while the soundings were in
Progreass, .

The hydrographicsurvey of Ossabaw sound is based on the topography executed by Assistant
A. M. Harrison in 1858. An extract fram the report of Lieut. Comg. Fauntleroy shows that the
effect of the ocean on the land had become quite noticeable in the short period which has
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clapsed since the completion of the plane-table survey. He says: ““The seaward face of
Ossabaw island has certainly undergone considerable change of feature since that portion of
the shore-line embraced in my projection was executed. The triangualation point, ‘N. Ossabaw
island No. 2, has washed away since the commencement of our survey, and the spot is now
marked by a large tripod erected by my party.”’

On the morning of the 21st of February the Russian bark Festa ran on the north breaker
at Ossabaw entrance and was wrecked. Her officers and erew were received and sheltered
for the night in the Varina, and by the co-operation of Lieut. Comg. Fauntleroy and his party
the cargo and stores of the vessel were ultimately saved to the owners. These services have
been acknowledged in suitable terms, addressed to the chief of the party, by the Russian vice-
consul at Savannah.

The particulars of the hydrographic work at Ossabaw are summed up as follows in the
report: :

Hydrographic signals determined .-« -ovovveie coiviicinin e, 55
Theodolite angles observed . -+ - v o vvvv et iais ciil i, 1,235
Sextant angles 10y TS 4 =Y L 3,147
Miles run in sounding - -« o v v v it e e e e 9581
Number of Soundings ................ e hre s aseaee sesean ceee s 55’568
Area, (in 8QUare miles) s« vee tiet tatiin i e e e s 110

Part of the shore-line traced this season by Sub-Assistant Du Val was furnished to the
hydrographic party. Progress in the work during March and April was much hindered by
the causes referred to in the notice already taken of the plane-table survey in the vicinity of
Ossabaw sound.

The season at the north was occupied by the party in the Varina in extending the hydro-
graphy of the Hudson river in Section II.

Hydrography of Altamaha sound and adjacent coast of Georgia.—This work was executed by
the party of Lieut. Comg. Bankhead with the schooner Crawford, who employed the months
of February, March, and April in this part of the section. The work includes the hydro-
graphy of the lower part of Altamaha sound, and that of the coast abreast of St. Simon’s
island. It embraces also six miles of the channel of Hampton river. The sheet containing
the soundings is yet unfinished, the seaward limit so far reached going only four miles from
shore to seaward. In Altamaha sound the hydrography was extended three miles upward
from the entrance, or to the junction of Mud river, which forms a link of the inland passage,
leading behind St. Simon’s island.

Lieunt. Comg. Bankhead remarks as follows on the character of the approaches to this part
of the coast of Georgia: ‘‘ The hydrography of the Altamaha was very difficult, owing to the
great number of sand bars and shoals which extend immediately off the coast to the distance
of three or four miles. At times, too, it was dangerous, as involving the necessity of sending
the sounding boats that distance from the schooner, but, by watching the weather closely, all
accidents were avoided.”

The following is a summary of the statistics:

MiIleS I s e e v st e e ottt stat sees tatans cosnnsansnosioesesannsananans 623
Anglesdetermined . v voen i i it e et e 2,203
Soundingg ..... R I R TR E ) 39,812
Area sounded, (square mileg) .- . cieeii il il Ll il 48

In reference to the sound itself, Lient. Comg. Bankhead observes: ¢ The Altamaha being
subject at certain times to freshets, the bar can never be made available for any but vessels of

light draught, as the channel is constantly shifting, and at times has not more than five feet
depth at low water.”” <
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**The shore cannot be approached with safety nearer than three and a half miles anywhere
between St. Simon’s and Doboy entranccs.”’

The work abreast of St. Simon’s island was discontinued on the 14th of April, the party in
the Crawford then taking up the off-shore hydrography already mentioned in this chapter.

During the latter part of summer, and until the end of the working season at the north,
Lieut. Comg. Bankhead was engaged in hydrographic duty in Section 1.

While employed in the hydrography off St. Simon’s entrance, Georgia, the schooner Craw-
ford very narrowly escaped destruction on the morning of the 13th of June by a water spout.
The spray from it fell on the deck of the vessel, but fortunately a flaw from the whirlwind at
the same time shot the schooner ahead, causing her taffrail barely to clear the body of the
rushing column.

Tidad observations.—The permanent self-registering tide-gauge at the custom-house wharf in
Charleston, 8. C.. has worked with regularity throughout the year, though under difficulties
which will require some ingenuity to overcome in order to preserve the series unbroken. Experi-
ments for this purpose are now in progress. The registers of the year have been steadily
kept up by the observer, Mr. W. R. Herron.

SECTION VL

FROM ST. MARY’S RIVER TO ST. JOSEPH’S BAY, INCLUDING THE EASTERN AND PART OF THE
WESTERN COAST OF FLORIDA, WITH THE REEFS AND KEYS.—(Sxercu F, Nos. 15 and 16.)

This section has advanced remarkably well during the season. The work has been going on
from four centres—St. Augustine, in the north; Indian River inlet, in the middle of the eastern
coast of the peninsula; the keys near the Cape Sable base, at the south; and Charlotte harbor,
on the western side of the peninsula. The line across the peninsula has also made good pro-
gress. One of the largest season’s work of topography in the Coast Survey, by a single party,
was executed at Charlotte harbor.

The operations will be stated in the following order:

1. Progress in the air-line triangulation from Waldo station westward to Gainsville, Fla.

2. Triangulation north and south of St. Augustine harbor. This work connects with the
coast triangulation going south of St. John's river, and extends southward, along the coast of
Florida, to Matanzas inlet.

3. Triangulation completed and plane-table survey made of Indian River inlet, Fla. A
hydrographic reconnaissance was made in connection with this work.

4. A connection across the waters of Chatham bay, Fla., by triangulation, from Card’s sound
to the limit of the reef triangulation at Pigeon key. This completes the preliminary work on
the main line of the keys between Cape Florida and Key West.

5. Further progress nearly completing the triangulation of Charlotte harbor, Fla. The
work dove includes the upper part of the harbor.

6. A complete topographical survey of the shorea of St. Augustine harbor, including the
city, the coast approaches, and the shores of the San Sebastian, the Matanzas, and the North
river adjacent to the harbor.

7. Progress in the plane-table survey of Charlotte harbor, nearly completing it. This survey
includes the lower parts of Myakka river and Peas creck, Fla.

8. St. Augustine harbor and its approaches thoroughly sounded, and lines run coastwise to
iraverse the off-shore hydrography of the section. In the course of this work a four-fathom
bank was discovered off the coast of Florida, northeast of Indian River inlet.

9. The hydrography of the Florida reef, extended from Grassy key, northward and east-
ward to Lower Matacumba. Soundings continued in the same direction will complete the
outside hydrography of the reef at Key Rodriguez.



-*
64 REPORT OF THE SUPERINTENDENT OF

10. Magnetic observations recorded by photography at Key West. These are designed to
be comparable with a series obtained in Section I.

11. Tidal observations continued at Fort Clinch and at Tortugas. This last station has
been selected as a point of reference for the observations made on the reef and on the Gulf

coast of the Florida peninsula. A
Views of the vicinity of Key West and other keys have been drawn for the charts of the

Florida reef.

Office-work.—The drawing has been completed and the engraving continued of coast map
and chart No. 68, from Key Biscayne to Carysfort reef, and No. 71, from Bay Pine key to
Boca Grande key. A chart of St. Augustine harbor has been drawn and progress made in its
engraving, as also in the drawing and engraving of gemeral coast chart No. X, from Cape
Florida to Cape Sable. The drawing of coast map and chart No. 568, from St. Mary’s river to
St. John's river; Nos. 69 and 70, from Garden key to Bay Pine key, (Florida reef,) and No. 74,
from Lower Matecumbe key to Capc Sable, has beén continued. The progress sketches have
received additions, and diagrams have been drawn and engraved to illustrate the results of
explorations in the Gulf Stream.

Triangulation across the Florida peninsula.~—The preliminaries for the measurement of angles
to extend this work beyond the limit already reached were resumed, in January last, near
Waldo, a point on the line of the Florida railroad. These, as in several past seasons, include,
in addition to the sclection of suitable points and the putting up of signals, the cutting and
clearing of lines constituting the sides of the triangles. The work has been continued under
the general charge of Captain M. L. Smith, U. 8. Topographical Engineers, Assistant in the
Coast Survey, and has advanced to the vicinity of Gainsville, in its course between Fernandina
and Cedar Keys. The details of the scheme were executed by a party under the immediate
direction of Lieut. R. G. Cole, U. 8. A., Assistant Coast Survey. Lieut. Q. D. Greene, U.S. A.,
joined the party on the 14th of February, and co-operated efficiently in assisting Lieut. Cole.

The expense and labor of opening all the lines of sight in prosecuting the work southward
and westward from Fernandina suggested the expedient of throwing .one side of the entire
series of triangles for the remaining distance on the cleared line of the railroad to Cedar Keys.

This plan was adopted at the outset of the present season. 'The chain of triangles prepared
by Lieut. Cole, for measurement, will extend the triangulation twenty-seven miles, and is pro-
jected (Sketch No. 15) so as to make the stretches of the railroad correspond, as far as prac.
ticable, with the southern sides of the triangles. Field operations were continued until the
12th of June. Lines making in the aggregate about sixty-nine miles, and forming five com-
plete triangles, were cleared, and two other triangles were partly prepared for observing with
the theodolite. The length just stated is exclusive of the triangle side, running in the direc-
tion to Cedar Keys. RBight signals were commenced, and the construction of six of them com-
pleted, before the close of the season.

Capt. Smith has it in view to take up, during the present autumn, and complete the measure-
ment of angles as far as the cutting already done has prepared lines, before the main party
again tekes the field for opening others below Gainaville.

The pature of the surface of the northern part of the Florida peninsula, in its bearing on
the progress of the air-line triangulation, was referred to in my annual reports for 1857 and
1859.

Triangulation north and south of St. Augustine, Fla..—A. connection has been made between
the triangulation going south along the coast of Florida, from St. John’s river entrance, and
that executed last year from St. Augustine harbor northward. The gap then left and now
closed by the connecting triangles extends about eight miles from the source of North river.
The junction between the two chains of work was made in the line ** Tam Smith —— Sulana,”

(Sketch No. 15,) which is about twenty-three miles north of St. Augustine. -
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This work was cxecuted by the party of Sub-Assistant Bepjamin Huger, jr., between the
928th of November and the 16th of April. The entire course of the North river is included in
the triangulation.

The triangulation gouth of St. Augustine was resumed, a scheme for its extension along the
coast having been perfected by Mr. Huger in the course of the last surveying season. In
following it out Sub-Assistant W. H. Dennis, who was attached to the party and in charge of
it while Mr. Huger was disabled by sickness, carried forward and completed a range of
triangles, including about ten miles of the coast south of the entrance to St. Augustine, and within
that space the course of the Matanzas river. The operationsof the party were closed on the 6th
of May. A summary of the statistics of field-work is given below:

Angles measured ++vov oo T 60
Signals observed on..ceoveiiei il e e 21
Number of observations s o« v seeier seeren sen ettt e r e erees 1,002
Area of triangles, (square miles) -« ceveri it il 29

The angles were measured with the six-inch Wirdemann theodolite, C. 8. No. 83. Mr.
Huger has forwarded to the office the records of the triangulation.

Triongulation at Indian River inlet, Fla.—On making an examination previous to resuming
work in the vicinity, Sub-Assistant Charles Ferguson found the preliminary base which had
been measured in the season of 185859 by Sub-Assistant Sullivan, and marked by stone
bloeks, in good order, and the tripods and sigpals then erected still standing, with but one
exception. This was at once reset, and the ends of the base were occupied as stations. The
triangulation was taken up on the Tth of February, and continued jointly with the topo-
graphy, until the 12th of March. Six sccondary signals were built for plane-table work along
the line of Indian river. These average twenty-five feet in lhieight, and are so arranged as to
admit of being occupied with the theodolite. One of the signals used in the triangulation is
fifty feet high. The positions of all of them arc marked on Sketch No. 15.

‘*The difficuity in carrying on the triangulation arises from the character of the islands bor-
dering on the ocean. They are covered with a densc growth of mangrove, oak, and palmetto,
and the ground rises gradually from the sea-beach to the middle, where the hills abruptly end,
leaving a swamp of palmetto underbrush, decayed logs, roots, and stumps of trees, on the
western side of the islands.” .

The lines observed on by Sub-Assistant Ferguson connect the outer coast with the main land
of Florida abreast of Indian River inlet, and extend the triangulation north and south about
seven miles to a station five miles above Fort Capron. All the angles were measured with the
six-inch Gambey theodolite, C. 8. No. 65. The statistics are given below in the usual form:

Stations occupied +rihee et e e et i e evaeas 11
Angles determined ... -¢ccii il e e e et taaer et e, 44
Number of observations . e+ eev ciovetnvorseessns innan e e e s 2,584
Area-of triangulation, (square miles) - «ccccevet il 24

Mr. Horace Anderson aided in the ficld-work of this party.

The instruments and camp equipage used were transported in the schooner Bepjamin
Peirce. '

In adjusting his scheme of triangles, Mr. Ferguson selected stations eligible for extending
the work either north or south from its present limits.

The records of the triangulation have been duplicated and deposited in the archives, with
descriptions of the station-marks left for purposes of future reference. Sub-Asgsistant Sullivan
has completed from the original, and turned in with it, a duplicate of the record of notes mado
in measuring the preliminary base at Indian River inlet.

Triangulation of Barnes's sound, Fla.—A triangulatiop has been made by Assistant G. A.

9 ¢
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Fairfield connecting that leading from the Key Biscayne base, through Card’s sound, (Sketch
No. 16,) with the work done on the inner keys, and with the triangulation passing across Flo-
rida bay, from the general line of keys to the primary base on Cape Sable. The space included
in his work is known as Chatham bay. It forms the eastern part of Barnes’s sound, and lies
southward and westward between Shell key and Pigeon key, being bounded on the east mainly
by the inner shore of Key Largo.

Sub-Assistant P. C. F. West assisted in the triangulation. The work was taken up on the
Tth of March, and prosecuted until the 26th of May. ‘

The depth in the channel of Tavernier creek not admitting of the passage of the schooner
Casweil, which was used by the party, Assistant Fairfield took the vessel through a pass about
five miles below Pigeon Key, and moved up along the inside of the reef as far as the draught
would allow. A camp was found necessary in making the angular measurements from Pigeon
key, and also for occupying the station on Pie key, the point at which the triangulation con-
nects with the work done last year by Lieutenant Seward. Having gone as far as practicable
in that quarter, Mr. Fairfield took the schooner to the north side of Key Rodriguez, and trans-
ported the material for signals by a boat through Tavernier creek, opening at the same time a
road across the narrow part of Key Largo. This plan greatly facilitated the future operations
of the party. One of the boats being left on the inside of the key, the party thus had means
for returning to the vessel, which lay at anchor outside of the reef.

The statistics of the triangulation are as follows:

Signals erected «-vvvn it i e e 15
Sﬁgations ocCupIed o v et v i i e i sttt s e 11
Arngles INEABUTOA » = s =+« s cnnns 1aseae tusansasns tonaesnssncasanassanen 54
Observations with the theodolite......cccv ot R R 1,748

The instruments used were the ten-inch Gambey No. 15, and the six-inch Brunner theodolite,
C. 8. No. 66.

In his report Mr. Fairfield commends the efficiency shown by Sub-Assistant West, and also
specially refers to the ready co-operation of Sailing-master Budd in the erection of signals
and scaffolds required at the theodolite stations.

The schooner Caswell reached Baltimore on the 13th of June, and was laid up during the
summer.

Assistant Fairfield has sent to the office his record of the horizontal angles measured, and
descriptions of the station-marks.

T'riangulation of Charlotte harbor, Fla.—The operations conducted this season by Lieutenant
W. R. Terrill, U. 8. A., Assistant in the Coast Survey, very nearly completed the triangulation
of Charlotte harbor and its dependencies, only the narrow pass between Pine island and the
main land of Florida yet requiring points to be determined for the plane-table survey.

Lieutenant Terrill joined with his work of last season at Boca Grande, and also at a station
on the north end of Pine island, and from thence northward executed the triangulation shown
on Sketch No. 15. 1t includes all the upper part of the harbor and a portion of Peas creek,
which empties from the eastward into its northern extremity. Along the Gulf shore the
stations occupied this year reach nearly nine miles above Boca Grande, leaving in that direction
only a few points necessary for the complete development of the approaches.

The stations previously used, ard with which it was necessary to connect, having been
marked with care, were easily recognized, although the signals had gone down in the two
violent gales of October 28 and November 18, 1859. Some delay was occasioned in resetting
them; but the observations were taken up on the 22d of December, and steadily prosecuted
until the 20th of March. The angles were measured with the ten-inch theodolite, Gambey No.
81. The topography was provided for by points furnished as the triangulation advanced.

Lieutenant Terrill was assisted in the ficld by Lieutenant George Bell, U. S. A., Assistant,
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and by Sub-Assistant W. S. Edwards. Mr. J. L. Tilghman was attached to the party as aid,
but early in February reported, in accordance with previous instructions, for duty in the plane-
table party of Sub-Assistant Finney.

The progress in the triangulation is shown in the appended synopsis:

Number of signals erected « s e vt vt it i aa sae O, 40
Stations Occupicd .................... s et et eameae ses s et e semena 30
Objects observed Ol -re-c v v cent betiis e i e st it e 49
Ang]es TNCASUTEA + c -+ et e et ee cems serte tars cansenssonmretaasonet annan 113
Number of obServatIonNS . - ot veer e sens ctetee tres tacueonenmennaenss 6,580
Extent of triangu]ation ............................................ 30 miles.
Areainsquaremﬂes ...... Sases e st tat e e s set s e s e 120

Lieutenant Terrell commends the zeal and efficiency of the assistants who were associated
with him in work, and also makes special mention of aid cordially rendered by Sub-Assistant
Iardella, who conducted the plane-table party. The schooner Bowditch was used in carrying
on the triangulation.

In making arrangements for continning the survey of the western side of the Florida penin-
sula, such means as are available will be applied to the hydrography of Charlotte harbor, so as
to provide for the issue of a chart with the least delay possible. To meet in some measure
now the desired end, Lieutenant Terrill has communicated sailing directions for entering it by
the principal pass, Boca Grande, (see Appendix No. 31,) with remarks in reference to the.
capacity of the channel inside, and the character and extent of the existing shoals. Some
remarks on the coast features between Charlotte harbor and Tampa bay are given in the same
appendix. These furnish the results of a reconnaissance through Sarasota bay on the return
of the vesrel from Tampa with materials required in the work of Charlotte harbor. The
reconnaissance was made at the outset of the season.

The schooner Bowditch reached New York, on her return from the south, on the 9th of
April, and is now refitting for the completion of the preliminary work in which she was previ-
ously employed.

An abstract of the record of horizontal angles determined in the preliminary work at Char-
lotte harbor, and the usual field computation, have been furnished by Lieutenant Terrill. He
has also filed at the office the original notes, and descriptions of the signals and stations.

Topography of St. Augustine harbor, Fla.—A complete plane-table survey of the harbor,
shores, and city of St. Augustine and the adjacent coast, including also several miles of the
banks along the courses of the North and Matanzas rivers, has been made by the party of Sub-
Assistant F. W. Dorr. The work is contained on two sheets, one of which represents the
entrance, the city, and the northern part of Anastatia island, portions of the Matanzas and
San Sebastian rivers in the vicinity of the harbor, the entire shorecs of the harbor, and the
lower part of North river. Its limits, as also those of the second, which extends the survey
along the eastern coast of Florida, and takes in also a part of North river, are laid down
on Sketch No. 15. On the Atlantic shore the work was carried about sixteen miles north of
the entrance to St. Augustine, and four miles southward of it. Both banks of the North river
were traced to a distance of nearly e zht miles above its mouth; and the banks of its tributary,
the Guano river, seven and a half nules from its entrance into the main stream. For the most
part, the wood line, or edge of the pine barren, was taken as the western boundary of the
plane-table work.

This survey was made between the 1st of December and the 21st of March.

Sub-Assistant Dorr was aided in the field by Messrs McLane Tilton, and H. W. Bache, and-

employed the schooner Dana for transportation.
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The following is a summary of the statistics of field-work:

Shore-line SUrveyed «« e vees soreiiir it vantcainaisaone e 86 miles.
Crecks Surveyed ........................................... 135 ¢
Marsh-line e o s cet str s vae s tsante it s sraet s 79 ¢
BRoads seoees eoeraestet teinnsentasesnessnes erss cnaanesros sans 40% £
Areca in square miles « v eeee vt it e 40

The shore-line given on Sketch No. 17 was reduced from the two plane-table sheets of Mr,
Dorr. The execution of the hydrography, which appears on the preliminary chart of the
harbor and approaches, will be referred to under that head. '

The survey of St. Augustine was founded on the triangulation made last year by Sub-
Aassistant Huger.

I have placed in the Appendix (No. 30) some extracts from the report of Sub-Assistant Dorr,
having reference to the topographical features of this part of the coast of Florida.

The two plane-tuble sheets of the survey of St. Augustine harbor and North river were
inked by Mr. Dorr immediately after his return from the section, and are now on file in the
Coast Survey office. He was engaged during the summer in plane-table duty in Section II.

Topography of Indion River inlet, Fla.— Within the limits of his own triangulation of this
season, Sub-Assistant Ferguson made a plane-table survey of the eastern coast of Florida within
a range of seven miles above and below Indian River inlet. The limits of the sheet containing
it are marked on Sketch No. 15, which shows the progress made at this and other localities in
the section.

The survey at the inlet includes the entrances and the adjacent shoals and mouths of the
passes leading from them.

Mr. Ferguson also made preliminary soundings through the Fort Pierce channel, and deter-
mined in position the buoys and stakes from the entrance southward into the main river, which
is about a mile and a half south of Fort Capron.

The topography embraces, in addition to numerous small keys, one of the large mangrove
islands near the main inlet, the village at Fort Capron, and the west bank of Indian river,
from the village to a point two miles below it. The statistics are thus given in the field report:

Shore-line surveycd ....... L 20 miles.
Shoalg e aee vttt e e vunn Peeers sasanaen e i mea e eres cea s 8% i
RoadS v eenr vnn e e e e e 1 s
Area covered by topography, (square miles). . «svv .o iiiiitann. 10

In reference to the capacity of the Fort Pierce channel and characteristics of this part of
the coast of Florida Mr. Ferguson observes: *This channel is the widest and has about six
feet water in the deepest part at high tide It is filled with sand bars and oyster beds, which
render the navigation difficult and dangerous for vessels drawing over three feet of water.
The other inlets to the river are hardly navigable, even at high tide, by fishing boats, as they
are mostly blocked up by shoals and sand bars. One of these was sounded out while the
party was employed in the section.

“‘Indian river is from three quarters to a mile wide. Its western shore is marshy, ‘with
occasional hummocks, and about half a mile from the ghor .-line runs a ridge, covered with pine
and palmetto trees. The height of this ridge was determined by the theodolite, and found to
be fifty-two feet above low tide at f Ridge’ signal. Its general direction is about N.NW., and
nearly parallel with the water-line.

‘*There are two channels over the bar at Indian River inlet. The southern one opens during
a series of northerly gales, and fills up when the wind is in a contrary direction. Three buoys
of timber, with granite blocks attached to them, were placed in this channel by the plane-
table party. The buoys were marked with white crosses at their tops.
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‘* There has not been, at any time during the season, more than three feet of water in either
of the bar channels at low tide, and not often six feet at the highest. The ordinary rise of
the tide is about two feet.”’

Special care was taken by Mr. Ferguson in tracing the shoals inside of the bar. As far as
practicable, they were occupied with the plane-table at low water, and when this could not be
done, signals were put up andl determined from other fixed points.

The plane-table work was begun in February, and stopped for the seazon on the 20th of
April; the schooner Benjumin Peirce being then laid up after her return to New York.

Mr. H. Anderson, the aid of the party, on reporting at the Coast Survey office, was assigned
to duty in Section X.

Sub-Assistant Ferguson’s plane-table sheet, and that containing the soundings made by his
party, are now at the Coast Survey office. After its completion he took up field duty in
Section 1.

Topogruply of Charlotie harbor, Fla.—It has already been remarked that the points requisite
for this plane-table survey were determined as the triangulation of the season went forward.
‘While these preliminaries were in progress Sub-Assistant C. T. Tardella, who was assigned
with a party in the schooner Agassiz for pushing on the topography, employed the time in
co-operating with Assistant Fairfield in the triangulation of Chatham bay, notice of which has
been taken in this chapter.

Plane-table work was resumed at Charlotte harbor on the 13th of January, Mr. Jardella
joining his first sheet at Boca Grande (see Sketch No. 15) with one executed last year by Sub-
Agsistant Ferguson. On the western or Gulf side, Gasparilla and Boca Nueva keys, with
many detached and broken patches peculiar to that part of the coast of Florida, were surveyed
within the range of fifteen miles between Boea Grande and Bocilla Pass, and the inner shore-
line from Bocilla Pass to Aguado key.

**This part of the peninsula is cut into hundreds of small keys, which are entirely covered
with water at spring tides, and some of them at ordinary low water. Between the keys the
water is so shallow that at times it is impessible to pass a boat from key to key, without
dragging it through the mud.”

Three other sheets, projected by Sub-Assistant Tardella, embrace all the main shore of the
upper part of Charlotte harbor north of Pine island; several miles of the courre of the Myakka
river, one of its tributaries, and fifteen miles of the course of Peas creek, another. Both of
these streams make in at the north end of the bay. The last mentioned is stated to be navi-
gable from its entrance to Whiting’s camp, a distance of twenty miles, for vessels drawing
five feet. Its banks are high and covered with pine trees of good size.

The general character of the western shore of the harbor, at its upper part, is the same as
that referred to as descriptive of the opposite or Gulf coast. In outline it is very irregular
and marked by innumerable little creeks and lagoons.

The plane-table work followed the triangulation of Lieut. Terrill, with whom Mr. Iardella
co-operated as occagion required. On closing for the season only & few minor details remained
to complete the survey inside of the harbor. As the work is now well advanced, it is proposed
to take up the hydrography this winter.

The schooner Agassiz was despatched for New York on the 2d of April, and was laid up
there on the 20th. Preparations are now making for her return to this section.

The progress made in the plane-table work is shown in the following statistics:

Shore-line BUTVEYEBG e v te snocnn caicinsananccnet snonnmenseasey 295 miles.
Area in 8QUATe MAlES .+« cve sves trenin centbaraia e £9

. On his return from the Gulf coast, Mr. Tardella occupied the first part of the summer in
inking his sheets, and then took up plane-table work in Section IIL
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Hydrography of St. dugustine larbor and its approackes, Fla.—This service was performed by
a party in the schooner Arago, placed temporarily in charge of Lieut. Comg. Alexander
Murray, U. 8. N., Assistant Coast Survey, for that duty. Soundings were commenced on the
23d of February, and closed with the completion of the survey on the 10th of April. Two
sheets have been returned, one of which shows the harbor abreast of the city of St. Augustine,
with eight miles and a half of the course and channel of the North river, and rather more than
fve miles of the course of the Matanzas, and also the part of its tributary, the St. Sebastian,
adjacent to the city. On the second sheet, are shown the entrance to the harbor, the bar,
and the coast hydrography, ranging about eight miles north and south of the entrance, and
extending six miles seaward. The preliminary chart resulting from this work is given as No.
17 of the sketches which accompany this report. A synopsis of the statistics of soundings is

thus given on the original sheets:

Number of positions tsedsseess cevuenarieeiiiiieniiaene e ees 1,273
Miles Tun in SOURAINZ «rovee tere vt toitmtetatnt et tuseennes 312
Angles taken oo oo errieaen ittt e 2,472
Number of Soundings.....-.- ceam e s mae s are s erNve e A e e 17’233

The plane-table party of Sub-Assistant Dorr furnished shore-line, and such points as were
needed by the hydrographic party were determined by Sub-Assistant Huger.

On the completion of the survey, Lieut. Comg. Murray returned to Charleston, and resumed
command of the steamer Bibb, transferring the Arago at the same time to the party of Lieut.
Comg. W. Ronckendorff.

The journals of soundings and angles made in the survey of St. Augustine harbor, together
with a smooth register compiled from the original notes, have beén received from Lieut. Comg.
Murray. He has also forwarded to the office specimens of the bottom taken in sounding.

The party in the steamer Bibb was employed during part of the antumn in Section II.

Off -shore soundings.-—From two positions off Fernandina {Sketch No. 15) lines of soundings
were extended by Lieut. Comg. Murray in running with the steamer Bibb southward and west-
ward towards St. Augustine, and thence southward, in general conformity with the trend of the
eastern coast of Florida, to positions north and south of Indian River inlet. In that vicinity
the lines were deflected and carried quite across the current of the Gulf Stream, and will be
again alluded to in remarks under that head.

At the termination of one of Lis lines, abount fifteen miles northeast of Indian River inlet,
Lieut., Comg. Murray found a shoal with only four fathoms, and distant from the main coast of
Florida about ten nautical miles.

This off-shore work was performed after the completion of the survey of St. Augustine
harbor, and after the return to Charleston and tramsfer of the party from the vessel used in
that service. The following statistics are taken from the returned chart of off-shore work:

MileS PN csoscn s er vene tose sosnosonoomsne nanssanas EEEE TR 336
Sgundingg .................................................. EERE 1,963

Traverse lines, similar to those here mentioned, have been described in referring to the
occupation of this party in Section IV and Section V. Towards the end of the present season
the steamer Bibb was employed in Section L.

Hydrography of the Florida reef.—On the outer side of the genersl hine of keys the hydro-
graphy of the Florida reef has been continued from the vicinity of Coffin’s Patches (Sketch
No. 16) in a direction northward and eastward to Lower Matacumba key. The soundings were
extended broad off about six miles, and are conformable with the completed portions of the

reef hydrography. -

This dnty was executed by the party of Lient. Comg. John Wi]kinson, U. 8. N., Assistant
Coast Survey, with the steamer Corwin. The work was taken up on the 16th of January, and
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closed on the 14th of April, special service being then assigned to the same party in
Section VIII.

Tidal observations were made regularly at Tom’s harbor while the reef hydrography was in
progress. The general statistics are given in the following summary:

Siguals established o cv e tia o i ittt tat tiaaae arsaer v, 4
Miles run in sounding e ven cerien cu il iii i e aq0
Aﬂgles detei'mined .............................................. 4:’ 604
Number of soundings ............................................ 35,845
Area in square 1 =) 84

The work here noticed connects near Coffin’s Patches, with a hydrographic sheet completed
last season by Lieut. Comg. T. A. Craven, and leaves a reach of rather more than twenty
miles to be sounded between Rodriguez bank and Lower Matacumba key in order to complete
the general chart of the Florida reef.

In the course of his duty this season, Lieut. Comg. Wilkinson made a careful examination of
Tennessee shoal, which lies about four nautical miles 8. by E. (by compass) from the east end
of Long key. The shoal (so-called) was found to be more properly a group of shoals, the outer
and most dangerous (one as being at an elbow of the reef, and near its edge) having only twelve
feet water.

About a mile and a quarter from the outer shore of Grassy key the position of a sunken
wreck was determined and marked by the party in the Corwin. The obstruetion lies in
twelve feet water on the northern edge of the Hawk channel, and bears south, (by compass,)
distant about two miles from the middle of the key. I have given in the Appendix (No. 14)
a copy of my communication to the department, with extracts from the report of Lieut. Comg.
Wilkinson relative to these dangers.

Reference will be made, under another head, to the incidental advantage afforded of testing,
by a short run of the vessel, the new form of sounding apparatus devised by Professor Trow-
bridge. The trials of the apparatus were made in the middle of March. After the return of
the steamer Corwin to Key West, Lieut. Comg. Wilkinson, on being applied to by the agent of
underwriters, went to the assistance of the American ship Sarak G. Hyde, and found bher
water-logged and unmanageable, about thirty miles to the westward of the Marquesas. The
vessel was towed by the Corwin into Key West harbor.

Under the heads Gulf Stream and Section VIII, reference will be made to the subsequent
Iabors of this party. :

Magnetic observations at Key West, Fla.—A station has been established at Key West for the
purpose of obfaining for a considerable period a constant record of the magnetic variations.
The instruments employed are made self-registering by the application of photography,
according to the plan devised by Mr. Charles Brooke, of London. Those now in use at Key
West were obtained through the co-operation of the secretary of the Smithsonian Institution,
and the observations were made in the same connection. The use of a wooden building on
the grounds of Fort Taylor was procured from the Engineer Department for a temporary
observatory.

The instruments at the station were mounted and put in operation by Professor W. P.
Trowbridge, Assistant. Mr. Samuel Walker aided in that service.

The advantage of the photographic method for obtaining a continuous record of the variations
of the magnet, as regards both economy and accuracy, has been fully demonstrated. A single
observer, to prepare and renew the photographic sheets, to keep the lamps in order, and to
have general oversight of the operations, accowplishes, by this method, the work of several
persons. 'The method is well known, but will be here referred to in brief. The magnets are
suspended in the ordinary manner, each having a small mirror attached to it, which partakes
of its ‘angular motion. A lamp kept constantly burning is so placed that the light falls on the
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mirror. and from it is reflected to a cylinder placed at some distance from the magnet. The
cylindér is covered neatly by a sheet of paper rendered highly sensitive to the light, and is
made to revolve once in twenty-four hours by means of ordinary clock-work. The angular
motions of the magnet, whether caused by the usual changes of the magnetism of the earth, or
by unusual disturbances, are thus traced upon the paper, with a record of the time of their

occurrence. Since the 1st of March of the present year continuous records have been obtained

in this way.

In connection with the differential observations others have been made monthly for the .
absolute values of the magnetic declination, dip, and intensity at Key West. In these a set of '
portable instruments was used by Mr. Walker, who made the determination for February,
March, April, May, and June. The continuation of the series since June have been in charge
of Mr. G. D. Allen, of Key West.

Thidal observations.—The series of observations at Fort Clinch, near Fernandina, Amelia
island, Fla., has been kept up continuously by Mr. J. A. Walker with one of the Saxton self-
registering tide-gauges.

At Tortugas the series has been continued with a self-registering instrument by Mr. H.
Benners. This important station has been selected as a permanent one in order to have a
standard of reference for facilitating the investigation of the laws of the tides observed along
the Florida reef and within the Gulf of Mexico. The observations now extend through several
years, and have already furnished data for obtaining many valuable results.

It having been found impracticable to trace out the anomalies of the tides of the Gulf of
Mexico from the detached and comparatively short series of observations hitherto made, the
plan has been adopted, as referred to in my last annual report, of occupying u chain of stations
along the Florida keys and Gulf coast, and conducting the operations so as to make the results
obtained for each place comparable with the others through those given by the standard
station of reference at Tortugas. The observations at each of the stations have been, generally,
extended to a full year, and hence are minutely comparable with each other. They will thus
furnish data for following the changes of the different tide waves step by step in their advance
along the coast. In pursuing this plan three sets of stations have been successively occupied,
and those at which the observations are yet in progress will extend the chain to Isle Derniére,
west of the mouths of the Mississippi river. Self-registering tide-gauges have been used in
executing the scheme here alluded to. These were under the general charge of Mr. Gustavus
‘Wiirdemann, a faithful and experienced observer, until the time of his death, which took
place late in the last surveying year. He was succeeded by Mr. A. C. Mitchell, who is now,
with the aid of competent observers, employed in extending the chain of stations to the west-
ward, as will be detailed in chapter VIIL

F STREAM,

Explorations similar to those heretofore made in the current of the Gulf Stream have been
continued this year in the vicinity of the Tortugas. From thence a line of soundings was run
southwest about seventy-five miles, by Lieut. Comg. John Wilkinson, U. 8, N., Assistant Coast
Survey, in the steamer Corwin, and from that limit taken southeast to the coast of Cuba. Ten
positions were determined in depth, and at each the temperature of the water was noted at
the surface, and at ten, twenty, thirty, fifty, one hundred, and one hundred and fifty fathoms.

Lieut. Comg. Alex, Murray, U. 8. N., Assistant, in the steamer Bibb, ran, in June last, two
lines from Gilberts’ bar, on the eastern coust of the peninsula of Florida, between Indian
river and Jupiter inlet, across to the Bahama banks, one line on a course north of -east and the
other southeast. Of these Professor Trowbridge says: ‘‘The first section commeneces about
twenty-five miles from the coast. The depths obtained on this line furnish an approximate
section of the botiom, in which one of the ridges parallel to the coast before discovercd farther
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north, and indicated also in the Cape Florida section, distinctly appears. It occurs about
thirty-five miles from the coast on the line of the section. The temperature observations are
not sufficient in number to construct a diagram of the section all the way across.

**The next section, however, gives better results, thongh the temperatures were not taken
often enough below fifty fathoms. The number of stations occupied was ten, the bottom being
reached at each station.

¢“In the diagram representing the change of temperature with depth, it is necessary to con-
nect the temperature at fifty fathoms with the bottom temperature by the formn of curve which
experience has established, as there are no intermediate temperatures. The diagrams repre-
senting the change of temperature across the stream exhibit two bands of cold water besides
the cold wall, the latter feature being a marked one. It occurs about eleven miles from the
coast.

¢t This section seems to confirm fully the conclusions arrived at from the Cape Florida section,
that the bands of the Gulf Stream have their origin near the latter section. It will be observed
that the section of the bottom on the second line of Lieut. Comg. Murray, from Gilbert's bar
southeast, does not exhibit in a marked manner the ridges which undoubtedly exist there,
while the temperatures indicate them distinctly. The explanation of this may be that the
ridges here have a moderate elevation which will require more frequent soundings for their detec-
tion, while, at the same time, they may bear the same relation to the total depth (which is
small) that the same ridges further north bear to the depths in those regions, and the forcing
up of the cold polar current bereath is apparent in using the thermometer, even though the
elevations are small. That they exist, however, the diagrams leave no room to doubt.”

Both of the sections run from Gilbert's bar are shown on Sketch No. 22.

The new method of sounding described in my last annual report has been successfully tested
by Professor W. P. Trowbridge, Assistant, who took passage for the purpose on board the
steamer Corwin, and made the run near the Tortugas already alluded to. The results of the
experiments made justify the belief that for sounding in a rapid current, or in very deep
water, the method proposed by Assistant Trowbridge will prove more successful than any
other,

While employed in the off-shore hydrography between Charleston and Fernandina, Lieut.
Comg. Bankhead made temperature observations between the coast and the western limits of
the Stream. The following remark taken from his report applies more particularly to the
lateral influence exerted between Fernandina and Savannah, in still weather, by the great
current in its progress northward from the Straits of Florida. Lieut. Comg. Bankhead says:
*On three separate occasions, when in eighteen to twenty fathoms water, and far removed, as
I supposed, from its influence, I have experienced a current of three miles an hour setting to
the northward and eastward, and that during good weather, and when no violent gales had
occurred to affect the body of the stream. The general set of the current over the whole of
that section of the coast is northerly, as is always shown in running lines parallel to the shore
by the difference between the true and the computed positions of the vessel employed in
sounding.’’ :

The temperature observations made this season by Lieut. Comg. Wilkinson seem to indicate
that some position between the Tortugas and Cape San Antonio is the point of junction of
two distinct currents coming eastward, one around the cape, and the other from the Gulf of
Mexico, and passing thence on as the Guif Stream through the Straits of Florida.

10 ¢
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SECTION VII.

FROM ST. JOSEPH’S BAY TO MORILE BAY, INCLUDING PART OF THE WESTERN COAST OF FLORIDA
AND THE COAST OF ALABAMA.—(Skercu G, No. 25.)

The survey in this section has been in full activity, and the increased experience of the
assistants has told votably in the quantity of work executed. The triangulation has nearly
reached the southern limit of the section from the Cedar Keys centre, and is continuous from
Ocilia river westward to Cape San Blas. The topography has kept pace with it, and important
additions have been made to the hydrography.

A synopsis from the detailed statements of progress is here given, and will be followed by
the notices at length :

1. Difference of longitude determined by telegraph between Apalachicola, Fla., Eufaula,
Ala., and Macon, Ga., and observations made for latitude, azimuth, and the magnetic elements.
The longitude determinations connect at Macon with a series which is now continuous from the
northeastern boundary of the United States to New Orleans.

2. An extension to the entrance of St. Joseph’s bay of the triangulation on the western
side of the Florida peninsula from Bayport.-

3. A triangulation cast and west of St. Mark’s harbor, completing the connection between
the survey of Ocilla river entrance and that of St. George’s sound, Fla., and triangulation of
St. Vincent’s sound completed westward to Cape San Blas.

4. The triangulation and plane-table survey of Maria de Galvez and East bays completed,
and progress made nearly completing the preliminary survey of Blackwater bay. The wnrk
embracing these waters connects with the survey of Pensacola harbor, Fla.

5. A preliminary base mecasured, and triangulation laid out to include the lower part of
Perdido bay.

6. Plane-table surveys completed at the entrances of the We-thlocco-chee and Homosassa
rivers. These complete the topography between Cedar Keys and the mouth of the Chassa-
howitzka river, Fla.

7. Topography of the shores of Appalachee bay completed hetween Ocilla river and St.
George’s sound; and progress made in the plane-table survey of St. James’s island, Fla.

8. A hydrographic survey of the Cedar Keys channels, and soundings made on a line from
Sea-Horse reef southward to Egmont key, (Tampa bay;) and from Sea-Horse reef westward
to Pensacola entrance.

9. The hydrography of Apalachicola harbor, Fla., completed, including the adjacent waters
of St. George’s sound eastward, to Cat Point, and the hydrography of the eastern part of the
sound from Southwest Cape to Crooked river. The hydrography of this part of the sound ig
now complete to Royal Bluff.

10. A hydrographic survey completed in Maria de Galvez and East bays, and pearly com-
pleted in Escambia and Blackwater bays, and connected with the soundings of Pensacola har-
bor, Fla.

11. Tidal obgervations made with self-registering gauges at St. Mark's harbor; in St. George's
and St. Vincent’s sounds, and at Pensacola harbor. These stations form links of a series
established for the developwment of the tidal peculiarities of the Gulf of Mexico.

As an adjunct of the hydrographic work, views have been drawn of the more marked features
of the coast for the charts of Cedar Keys, St. George’s sound, and Pensacola harbor.

Qffice-work.—Progress has been made in the drawing of general coast chart No. XIII, Gulf
coast, from Waccasassa bay to Choctawhatchee bay, Fla.; on preliminary sea-coast chart No. 25,
from Santa Rosa sound to Mobile bay; on coast map and chart No. 81, from Chassahowitzka
river to Cedar Keys; on Nos. 84 and 85, from Ocilla river to Cape San Blas; and -on No. 88,
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from Choctawhatchee bay to Pensacola bay. The drawing of charts of Apalachicola bay and
Escambia and Santa Maria de Galvez bays is now in hand. Additions have been made in
drawing and engraving to the chart of St. George’s sound (eastern part) to that of Pensacola
harbor, and to the progress plate. A comparative chart of Pensacola harbor has been drawn,
and lines of deep-sea soundings have been added to the general sketeh of the Guif of Mexico.

Telegraphic determination of longitude at Apalachicola, Fla., and Eufauwla, Ala.—In order to
determine the correct geographical position of one of the points in the triangulation of St.
George’s sound, an astronomical party was organized in November of last year and placed
under the direction of Assistant George W. Dean. The observations to be made included the
connection of one of the stations near Apalachicola with the longitude station occupied at
Macon, Georgia, in the spring of 1856; the determination of the latitude of Apalachicola, and
also the azimuth of a line in the triangulation. Those for latitude and azimuth, and the mag-
netic observations made by the same party, will be noticed under separate heads.

Sub-Assistant Edward Goodfellow took charge of the astronomical instruments and tele-
graphic implements, and forwarded them from Baltimore early in December. Mr. Dean,
meanwhile, had proceeded to Macon and made preparatory trials to determine the practicability
of carrying on the observations by means of a single circuit. The result showed the expe-
diency of an intermediate station, and Eunfaula, Ala., was selected as the best connecting one
in the telegraphic series. The general superintendent, J. R. Dowell, esq., and Messrs. F.
Howe and J. O. Batler, superintendents of the Columbus and Apalachicola, and the Macon
and Mobile telegraph companies, respectively, had kindly placed their lines at the disposal of
the Coast Survey for the requisite uses after their regular business hours at night.

Temporary observatories having been put up at Eufaula and Apalachicola, Messrs. Dean
and Goodfellow observed at the last-named station for personal equation, and then alternately
at the two stations through the telegraph line for difference of longitude. One hundred star
signals were successfully exchanged by the observers on four nights, and similar exchanges of
one hundred and three signals were made during five favorable nights between the stations at
Eufaula and Macon. Chronegraphic comparisons were made on two nights, and the error and
rate of each of the clocks used were well determined before and after the comparisons by
telegraph.

At Apalachicola three bundred and ten observations were made on sixty-seven stars for local
time and instrumental corrections. Sixty-one others were.made there on seven, and at Macon
seventeen observations on five circumpolar stars, in deducing the value of the thread intervals
of Transit No. 6. That for Transit No. 8 was determined at Eufaula by sixty-four obser-
vations on eight circumpolar stars. The local time at that station and at Macon, and the
instrumental corrections, were ascertained by un aggregate of over six hundred observations,
sixty stars being used at Eufaula and sixty-five at Macon.

In his report, Assistant Dean expresses his obligations for facilities extended to his party by
the public authorities of the several cities at which stations were occupied in the course of the
£eason.

Latitude observations at Apalachicola, Fla., and at Eufaula, Ala.—These were made by Sub-
Assistant Goodfellow, with the zenith telescope, C. S. No. 5, a total of about three hundred
and seventy observations being recorded. Thirty-three pairs of stars were observed, exclusive
of the circumpolar stars Polaris and 51 Cephei, on which a hundred and twenty-two obser-
vations were made near clongation for the micrometer divisions of the instrument.

Triangulation and azimuth af Apalachicola.—In connecting the longitude station with the
triangulation of St. George’s sound, Assistant Dean recorded three hundred and twenty-eight
angular measurements. These were made with the two feet theodolite, C. S. No. 2, in five
Positions of the instrument.

The azimuth of the lines of the triangulation was determined by seventy-two observations
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on 3 Urse Minoris, near its lower culmination, and seventy on Polaris, near its western elon-
gation, in connection with one hundred and twenty observations on an elongation mark.

Magnetic observations at Apalachicola and Fufaula.—The magnetic declination was determined
by Assistant Dean, at Apalachicola, by one hundred and eighteen observations, made on three
days. For the horizontal intensity and moment of inertia, two sets of observations were
made on different days. The magnetic dip was obtained from three complete sets on three
days.

At Bufaula similar sets of observations were made to determine the several magnetic
elements. At both stations Mr. Dean used the declinometer D 22, (C. 8. No. 1,) and the dip
circle C. 8. No. 4.

Meridian line.—While the observations for longitude were in progress at Bufaula, Ala.,
Assistant Dean was requested by the city authorities to establish and mark for public use a
meridian line in that vicinity. Suitable stone blocks for marking the ends having been provided
by the authorities, Mr. Dean promptly complied with their request, and made the requisite
astronomical observations with the forty-six inch transit C. S. No. 8. The line ranges
through and nearly along the middle of Forsyth street, and is about nineteen hundred and
forty-eight feet in length. Its ends are marked by small drill holes in the stone blocks, which
were sunk two feet and a half into the ground, the tops being left even with the surface.

Meteorological observations.—The usanal meteorological journals were kept during the season
at Macon, Eufaula, and Apalachicola, by Messrs. A. W. Thompson and W. D. Storke, the aids
attached to the party of Assistant Dean. Readings of the barometer were recorded at all the
stations, in connection with readings of the wet and the dry bulb thermometers.

Messers, Thompson and Storke also recorded the astronomical observations as they were
made, and aided in the determinations for longitude.

Assistant Dean returned to the office early in May, aud during the remainder of the season
was employed in Section I.  All the records connected with the observations for longitude,
latitude, azimuth, and magnetic and meteorological observations at Macon, Eufaula, and Apa-
lachicola, have been deposited in the office at Washington.

Coast triangulation south of Bayport, Fla.—The triangulation of the western coast of the
Florida peninsula south of Cedar keys was resumed on the 25th of November by Sub-Assistant
G. H. Bagwell, aided by Mr. M. O. Hering, working with a party in the schooner Joseph
Henry. After joining at Raccoon Point (Sketch No. 25) with the stations used last year, Mr.
Bagwell extended the triangulation down the coast, passing Bayport, and going southward and
westward to the North Anclote keys and Tiger Point. This chain of triangles ranges about
thirty-five miles in length from the junction referred to. The instruments used in measuring
the angles were the eight-inch No. 36, (Gambey,) and the six-inch Bruaner theodolite No. 58.

“The coast included in this triangulation is of the same character as that described in the
report of last season. As in previous years, the operations were much retarded by the difficult
and dangerous navigation over St. Martin’s reef. Below the Anclote keys the coast will be
found much more favorable than above, for transportation, and tLe work can be extended south-
ward from its present limits, into St. Joseph's bay, with greater rapidity than heretofore.’”’

The site for a preliminary and verification base selected last season being yet fifteen miles
in advance of the triangulation, its measurement has been deferred, for greater convenience,
until the approaching winter. The arrangements, however, have been fully made, and Assistant
Gerdes has been instructed to determine the length of the line.

The course and extent of the work done between Bayport and Tiger Point are slmwn on
Sketch No. 25. A synopsis taken from the field-notes is given below:

Stahonsoccupied.... ..... s e et eae A as e tas e s ¥ mien s eavan sans 2 12 -
BIgNals ODSEIVEA GIL « v v o v v cevons aonnrrenseonsnosneas sassssornnsos 32
Angles measured.«.... ... PR P 3
NUImDEr 0f ObSErVALONS - <« « vt vvee vver vannsersereemenns oo, .. 2,650
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Field-work was suspended on the 10th of March. The party then returned to New York,
and after laying up the vessel, Mr. Bagwell commenced the revision of his records, and went
on with the computaiions connected with the triangulation.

Several years’ experience having shown the impracticability of keeping the plane-table work
south of Cedar keys up with the triangulation, the party heretofore joined with Sub-Assistant
Bagwell worked separately, in order to fill the gap necessarily left while the means required
by both parties were supplied with but one vessel. The operations of the plane-table party
will be again referred to in the course of this report. As heretofore, such incidental assistance
was rendered to it by the party in the Joseph Henry as the steady progress of the triangulation
permitted.

A duplicate of the journal of horizontal angles measured below Bayport has been received
from Mr. Bagwell.

Triangulation between Ocillla river and St. Mark’s, Fla.—A complete connection has been
made between the preliminary survey of Ucilla river and that of St. George’'s sound, and
between both and the survey of St. Mark’s harbor. 'This duty was performed by Sub-Assistant
8. €. McCorkle between the Tth of December and the close of the following mounth, the party
being then transferred to another locality of the section. In prosecuting the field-work he
was aided by Mr. Rufus King, jr., and had in charge the sclhiooner Torrey for transporting
camp equipage and instruments. The joinings of the triangulation are shown on Sketch
No. 25.

Mr. McCorkle occupied St. Mark’s light-house with the six-inch Gambey theodolite, C. S.
No. 55, with which all the angular measurements were made, and, by removing the panes of
glass temporarily, succeeded in observing on the adjacent stations connected with it in the
scheme. An attempt was made to determine the exact position of the Ocklokonee shoal, but
without success, the means at the disposal of the land party not admitting of the erection of
a suitable signal. It was intended, at the outset of the season, to bhave a screw-pile signal
ingerted for the purpose by the hydrographic party, but the calls upon it for general duty
postponed ihat service. In its next retarn to this section means will be provided for making
the requisite determination.

The triangulation on the western part of the coast of Florida is now continuous from Ocilla
river, through St. George’s sound, to Cape San Blas, a distance, measured along the sides of
the angles, of ninety-five miles. -

The particulars of the work east of the sound are here given, as compiled from the feld-
books returned by Mr. McCorkle:

Signals erected «svnse oo il ye et eav e seseue racesae. e 6
Stations (}ccupied ................................................ 9
Ang}es INEABUTEd + - o~ v v o v vt et st et vt sraara et ataene ser e sae 35
Number of ODServatIONE » s o v s svvara neaans o canmas sess sose annnnan 120

For purposes of verification two of the stations used between St. Mark’s and Southwest cape
were reoccupied. The triangles of the entire series closed well when tested in the usual way.

Under the head following will be detailed the further service executed by the party in this
section of the coast.

Triangulation of St. Vincent's sound, Fla.—This work is an extension to the westward of the
triangulation of St. George's sound, the completion of which has been already reported. On
the 21st of March Sub-Assistant McCorkle took up work at the line ‘*Oyster Cove Middle
Bayou,’’ (Sketch No. 25,) and established points at intervals along the coast of the Gulf,
towards Cape San Blas. These connect with others on St. Vincent’s island, and compleie the
triangulation of St. Vincent’s sound, beyond which, from stations at Indian Pass and St. Vin-

cent’s island, the work was continued to the cape, where it was closed for the season on the
20th of April. ‘
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Mr. Rufus King aided in the operations of this party.

Sub-Assistant McCorkle thus remarks in reference to the means for continuing the triangu-
lation towards St. Andrew’s bay, around the abrupt turn of the coast at Cape San Blas: “*I do
not anticipate any further troable in confinuing the work over St. Joseph’s bay, and towards
St. Andrew’s, beyond the labor of opening two or three lines.”’

Some of the lines requiring to be cut through in the triangulation of this season involved
severe hardship, particularly on St. Vincent's island, the parts of it necessarily traversed being
made up of a succession of ponds and marshes. The latter part of the season, moreover, was.
very unfavorable, the atmosphere being obscured for a period of six weeks by fires in the
woods along the shores of St. Vincent’s sound.

The statistics of the work are returned as follows:

Signals erected «vcvee vete e bea e csr e s es reer e ey aees 9
Siations observed from -+« + v ceieia i e ie it ceu e e te sres sranann 8
Angles INEASUTEd + <+« tsv e e seratsateraves soteon taas san e tae e e 30
Number of observations «««.. Vaseias e heet t et taamas e aeae e e 630

The angles were measured with the six-inch Gambey theodolite, C. S. No. 55.

While engaged in this vicinity, Mr. McCorkle made a reconnaissance for a primary base line
near Apalachicola, and reports that a practicable site can be had, giving a length of from threc
and a half to four miles. He states, also, that the line would join readily with the triangula-
tion and astronomical points on St. George’s sound, and be convenient of measurement.

At the end of the working season the schooner Torrey, which had been used by the party
in this section, refurned north, and was laid up at New York.

Triangulation of Santo Maria de Galvez, Blackwater, and East bays, Fla.—As a base for this
work, Assistant F. H. Gerdes selected the line which connects Emanuel Point and Gargon
Point, (Sketch No. 25,) both of those stations having been occupied in his triangulation of
Pensacola bay. From general knowledge of the practicability of the lines required for the
survey of Maria de Galvez bay, Mr. Gerdes put up the requisite signals in March, though the
haze which then prevailed shut out of view from each other the stations intended to be con-
nected by the observations. In the latter part of that month and the beginning of April, when
the atmosphere was so far improved as to render the signals barely visible, two theodolites
were employed; the second by Sub-Assistant C. Fendall, under the immediate direction of
Assistant Gerdes. The triangles include, as will be seen by the sketch already referred to,
the entire shores of Santa Maria de Galvez and its two dependencies, the Blackwater and East
bays, and connect those waters with the survey of Pensacola and Escambia bays.

To overcome, in some degree, the unfavorable circumstances under which the observations
were made, Mr. Gerdes occupied several of the stations twice, and from others reobserved
single angles, and deems it necessary, from the cause just alluded to, that angular measure-
ments should be repeated from two of the principal stations in clear weather. This will be
done, if practicable, in the course of the coming winter. The statistics of the triangulation
are as follows:

Signajserected......... ........... C ot r et s te tei e s aaaa b s ers s 18
Stationgo(:cnpied.-.....-.......... ......................... PR, 7
Angles measured -+ cevots it it st ataacaaaes cheiena 43
Number of observations.«.« «..... LT T 372

Of the signals erected, eight were elevated tripods, with scaffolds for the theodolite. "The
instruments used were the twelve-inch Gambey, C. 8. No. 16, and the six-inch Gambey theo-
dolite, C. 8. No. 75. '

In order to complete the preliminary work at the head of Blackwater bay, some few stations
will be occupied above Perry’s Mill, which is the present northern limit of the triangulation.

Mr. Gerdes had in charge the schooner James Hall, for transportation. His party executed
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also the plane-table survey, which advanced as points were furnished by the preliminary work,
as will be further noticed under the head of topography.

Other duty performed by the party of Assistant Gerdes in triangulation and topography will
be stated in the succeeding chapter.

Triangulation of Perdido bay, Fla. and Ala.—Under the immediate direction of Assistant
Gerdes, a reconnaissance for this work was made early in April by Sub-Assistant J. G.
Oltmanns. A site was selected near the entrance of the Lower Reach for a preliminary base,
the location of which is marked on Sketch No. 256. The line was twice measured with a twenty
metre chain, verified in length before and after each measurement, giving for the length of
the base 812.45 metres. .

Having erected and secured a sufficient number of signals, Mr. Oltmanns proceeded with
the angular measurements, using the eight-inch Wiirdemann theodolite, C. 8. No. 87. The
triangulation was laid out to include the entrance to Perdido bay and the lower part of the
two reaches, extending also across the main body of the bay, below Soldier’s creek. The
following summary shows the progress made in the work:

Signals seb Gp - - -or v crren e e e 10
Stations UWSEA « s e oo st et et s naue sanssrns sorevanesaoen snan st sesnnn 8
Angles determined ...« ot il it e e e e 23
Number of obhservallons -+« svevse cnes craeremonsses sonesnenreoesrsoenn 175

Soundings were made by the land party with the schooner Gerdes through both channels of
the entrance into Perdido bay. The result of that reconnaissance, as compared with local
information derived by Assistant Gerdes in regard to the depth found the year before, would
seem to show an increased capacity of the channels. The change, if not merely temporary in
character, may be of considerable importance, and in allusion to it Mr. Gerdes remarks: *“The
Perdido bar has but little water, and is said fo be shifting, or at least has shifted. On account
of the abundance of the best kind of timber, which extends back for several miles along the
shores of the bay, a favorable improvement in the character of the bar would be of vast
consequence. At present a portion of the lamber finds way to market by a branch railread
which connects the Montgomery and Pensacola line with the upper waters of the Perdido.”

Under the head of Section VIII mention will be made of other duty performed by Sub-
Assistant Qltmanns. He was aided in field-work by Mr. G. U. Mayo.

The preliminary survey at Perdido bay was closed for the season in the latter part of April.
Mr. Gerdes then proceeded north, and took up his office-work.

Topography of the We-thlocco-chee and Homosassa river entrances, Fla.—The survey of these
entrances, which had been deferred in the progress of the joint work of triangulation and
topography south of Cedar keys, for a reason already given, has been completed, and the land-
work is now continuous from Cedar keys, southward, as far as Raccoon. Point, in the direction
to St. Joseph’s bay.

Sub-Assistant N. S. Finney, provided with a boat and camp fixtures, took up the plane-
table survey about a mile north of the mouth of the We-thlocco-chee in the middle of December.
The sheet of that vicinity unites on the north and south with two executed by him in the
working season of 1857-'58, the gap in the topography being left, as explained in my last
report, to avoid delay in pushing forward the triangulation. This interval includes a stretch,
coastwise, of about eight miles, and, besides the mouth of the river last named, takes in the
Gulf shere between it and the mouth of Crystal river, as will be seen on the progress Sketch
No. 25." On the same sheet Mr. Finney traced the anchorages and boat channels along the
share, as also those leading into the mouths of the rivers.

The work intervening between the portions done last season, including the shores and
features of the Floride coast in the neighborhood of Howosassa bay, was resumed on the 10th
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of January, and carried to a junction, north and south, with the completed topography. Owing
te unfavorable weather, and a long succession of very low tides, the topography was much
retarded, but the gap was completely filled in by the 16th of February.

“The character of the coast of Florida in these two gaps is very much like that found above
and below, and as described in previous reports. It is a continued belt of marsh, cut by
innumerable creeks and bayous, extending, in some places, ten miles towards the interior of
the peninsula. Hundreds of small islands are found, partly covered with stunted mangroves,
and nearly all overflowed at high water. The channels being left quite dry at low tide
has rendered the survey tedious and difficult.”’

An abstract of the statistics of the scason’s work is here given as recorded on the plane-
table sheets:

Shore-line of coast, reefs, and islands e« o v i i e it 132 miles.
Low-water line surveyed ««-« sevevnvnre it i 56 ¢
Area, in square MIleE c ot et s et it it et e s h e 19

The triangulation in this quarter is now a full season in advance of the topography, but a
suitable boat and fixtures for separate working havieg been provided, it is hoped that the
plane-table party may scon be able to overtake it, For some miles to the southward of
Racecoon Point, the present limit of the topographical survey, the nature of the coast presents
the same difficulties which mark it between that point and Cedar keys; but nearer to the
Anclote keys and 8t. Joseph’s bay the obstacles to progress are not so great.

Some general remarks made by Sub-Assistant Finney in reference to the western coast of
Florida, and applying more particularly to the rivers which ewmpty into the Gulf of Mexico,
between Cedar keys and Bayport, will be found in Appendix No. 32.

Throughout the entire range of his plane-table work the anchorages in the bays, and near
the mouths of the rivers, have been carefully noted on the sheets containing them, and the
channels leading up the rivers, to the distance of soveral miles, have been staked out, and are,
in like manner, traced on the maps.

At the close of the season Mr. Finney stored his camp equipments near the mouth of
Homosassa river, and returned north to complete his office-work. In referring to friendly acts
bearing on the discharge of his duties, mention is made of the names of Hon. A. G. Steele,
Capt. J. Tucker, W. P. Thigpen, esq., and Col. E. H. Richards, of Cedar Keys; Major J.
Parsons, of Bayport, and A. B. Hahn, esq., of Homosassa. The work in his charge was
furthered also by incidental assistance from the party of Sub-Assistant Bagwell, in the schooner
Joseph Henry. :

Mr. Finey has inked and turned in three sheets of his topographical work of 1858759, an
the sheet containing the surveys made this season.

Topography of Appelachee bay and of Crooked river, (St. George's sound,) Fla.~—The plane-
table survey of the coast of Florida, between Ocilla river and St. Mark’s harbor, and from St.
Mark’s entrance, westward, to the mouth of Ocklokonee bay, was taken up by Assistant &. D.
Wise in the middle of December, and completed by the end of February. His party in the
schooner Howell Cobb was then transferred to St. James’s island, and there resumed the
survey of the shores of Crooked river, towards the completion of which considerable progress
was made before closing work on the last of April,

In reference to the character of the topography on the shores of Appalachee bay (see Sketch
No. 25) Assistant Wise observes: ‘The main land east and west of St. Mark's is very low,
and the marshes extend a long distance back. Our anchorage was on the open coast, between
two and three miles from the land, in six or seven feet water, and at low tide our amall bosts

:;:;ulx: %{?’““d when a mile from the shore, which was reached with much difficalty through
¥ udqa. " .
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The plane-table work of this party embraces the Gulf shore from Ocilla river, westward, to
the completed survey of St. Mark’s, and beyond it, in the same direction, the shores of
Dickerson’s and Oyster bays, to a junction with the topography of St. George’s sound. The
course of Crooked river, to a distance of about fifteen miles along the western side of St.
James’s island, was surveyed on a separate sheet, leaving a portion of it yet to be completed
on the upper side of the island.

The progress made by the party is shown in the following summary:

Shore-line surveyed .......................................... 155 miles.
ROAdE c - r vt ee it et e it et st et e tme e et e 11 ¢
Area of topographv, (square miles) - .-+ -+ - v oei i il 70

On the return passage the vessel reached Baltimore on the 11th of May, and was afterwards
employed by Mr. Wise in Section IIIL.

The following remark in the report of Assistant Wise refers to peculiarities of tlie coast of
Florida in the viecinity of Ocilla river: ‘‘Many of the streams are subterranean, boiling up from
great depths in springs of perfect clearness. The Ocilla, Wacissa, Wakulla, and Spring creek,
all comprised within the limits of my survey, are of this character. 1 found bottom in the
Wakella spring at eighty-eight feet, the lead being plainly visible at that depth.”’

Topography of Santa Maria de Galvez, Bluckwaler, and Lust bays, Fla.—It has been already
noticed that the preliminary work for the survey of these dependencies of Pensacola bay was
executed by Assistant Gerdes, in March last. The topography was based on points provided
in the progress of the triangulation, and went on with it jointly. On the west side of Santa
Maria de Galvez bay and Blackwater bay, which forms its northern arm and is continuous
with its shores, the plane-table survey was extended from White Point (see Sketch No. 26)
upwards to Robinson’s Point. The south and east shores and land adjacent to the water-line
were surveyed from Redfish Point to the head of East bay, and from thence te Catfish Point,
which is nearly opposite, to the limit reached on the eastern side of Blackwater bay. At
present the topography rests a little below the triangulation, but will advance with it to a
point a short distance above the head of that branch of Maria de Galvez bay.

Sub-Assistant Clarence Fendall assisted Mr. Gerdes in the triangulation and plane-table
work. A synopsis of the last is thus given in the summary report from the field:

Shore-line surveyed .« -+ -« oottt il e e e 43 miles.
Area, insquare miles. - «.e ciiiii it Ll i i e T {1

The atmosphere was very much obscured by smoke and haze while the party was employed
in this section. '

For carrying on the work from station to station the schooner James Hall was used.

Assistant Gerdes furnished the shore-line of his survey for the use of the hydrographic
party of Lieut. Comg. Phelps. ‘

Hydrographic examination of the Cedar Keys channels, Fla.—Between the 20th of January
and the middle of the following month a thorough examination was made of the Sea-Horse
Key channel, the Northwest channel, and the North Key passage, into the harbor of Cedar
Keys, by the party in the steamer Walker, under Lieut. Comg. J. J. Guthrie, U. 8. N.,
Assistant. The results obtained do not differ materially when compared with the soundings
made in the previous examinations, showing, however, less water on the bars.

This survey was made under some disadvantages, in advance of taking up work to which

the hydrographic party had been assigned in Section VIII, notice of which will be taken in its
Place.

11 o



82 REPORT OF THE SUPERINTENDENT OF

The following are the statistics of work in the Cedar Keys channels:

MileS TUN - -t v v v esteto sestis sntasasntotess sonens fev e s e b ee e 487
Angles determined -« v« v vrartars i e e e 2,658
Castsof the lead evev v v e vt v e 41,811

In connection with the hydrography, observations were made on the 23d of January and 3d
of Febrnary for determining the rate of the current off Depot key.

The original records of the work done this year at Cedar Keys were lost by the sinking of
the steamer Walker in June last, off Absecom, N. J. Lieut. Comg. Guthrie, on landing at.
Norfolk after returning from this section, brought to Washington the fair journal of the
soundings, and thus it was saved from the disaster which destroyed the results of an arduous
season’s labor.

Hydrography of St. Georqe’s sound, Fla.—A large advance has beon made towards the ecom-
pletion of the hydrography of St. George’s sound by a party in charge of Lieut. Comg. T. S.
Phelps, U. S. N., Assistant Coast Survey, in the steamer Vizxen. In the immediate vicinity
of Apalachicola, and to the eastward and westward between Cat Point and St. Vincent's Point,
(Sketch No. 25,) the hydrography is now complete, and soundings have been made from
Crooked river to Southwest cape, suprlementary to the survey of the channel which leads
into St. George’s sound past the eastern end of Dog island. This work, it will be recollected,
was in progress last season, when the hydrographic operations were suspended by the death
of Lient. Comg. Duer, while in charge of the steamer Vixen. The space included in the
work of this year stretches about fifteen miles along shore, from Southwest cape westward,
with an average breadth of about three miles, and embraces Alligator harbor.

In sounding near Apalachicola, Lieut. Comg. Phelps joined his work with the survey of the
West Pass made by Lieut. Comg. Duer in 1858, and extended the hydrograpy of the body of
the sound eastward to Bulkhead Point and northward to St. Mark’s Point, in Bastern bay, a
short distance above Apalachicola.

The only part of St. George’s sound yet to be covered by the hydrography lies between Cat
Point and Royal bluff.

During the month of January the progress of the party was much hindered by adverse
weather and by fogs und high winds. The work near Apalachicola was completed at the end
of February, and that in the eastern part of the sound within the first three weeks of May,
the party being in the interval employed at a third locality of this section.

A summary of the statistics of work in St. George’s sound is given below:

Miles run while sounding«+«vvvvenni i cinn N 761
Angles observed ... oo v ol cii i e e e e 2,082
Number of Castecvee vreren tonrie onnanacnes coonatanoscons cnan, 60,003
Area sounded out, (square mileg)...... ... © e scar e e e 100

In the following extract from the report of Lieut. Comg. Phelps it is suggested that a
change, favorable to the interests of navigation and commerce, may be now going on, tending
towards improvement in the depth of water at the East Pass into the sound. He says: ‘“ A
new channel seems to be opening into the East Pass anchorage to the northward and westward
of the present channel. On crossing the bar my attention was called to a dark line of water
through the reef, and the boat despatched to sound it found fifteen feet at mean low water.
Another season will probably decide whether this channel is to be of value or not. My im-
pression is that a deeper and better channel is opening into the East Pass anchorage.’’

Three tidal stations were occupied in connection with the hydrographic duties of the party.

While at Apalachicola in January, Lieut. Comg. Phelps, on being applied to by the captain
of tbe. bark Gleaner, of Yarmouth, Me., promptly went to the relief of that vessel, the cargo
of which had taken fire while she was ] ying at the East Pass. The steamer Vixzen remained
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in company all night, but the bark having been scuttled and the fire in her hold thereby extin-
guished, the steamer returned next day to her working ground.

The officers and crew of the Vixen also rendered effective assistance in stopping the ravages
of a fire which broke out in Apalachicola on the morning of the 2d of February. Liberal
acknowledgment of this aid has been made by the press of that city.

The United States steamship Roanoke, having touched on several spots in the vicinity of the
Warrington navy yard during her stay there in March last, the attention of Lieut. Comg.
Phelps was directed to an examination of the character of the bottom in their vicinity, but
owing to detention in the mails of certain data sent to him from the office that duty was not
accomplished by his party before its departure for the north.

Licut. Comg. T. A. Craven, U. 8. N., formerly Assistant in the Coast Survey, and now in
command of the United States ship Mohawk, was incidentally at Pensacola in October and
kindly volunteered to make a preliminary examination of the locality. His soundings, made
on the 9th of that month, gave a depth of twenty feet and developed a very narrow ridge,
which, he suggests, may have been occasioned by a sunken tree, arcund which the sand is
depositing. He thinks also that the docking out from the dry dock may have somewhat
increased the deposit.

Hydrography of Escambia, Moaria de Galvez, and Blackwater bays, F'la.—The main body of
each of these bays, which connect as branches with the waters of Pensacola harbor, was
sounded between the 1st of March and the 25th of April, by the party of Lieut. Comg. Phelps,
in the steamer Vixen. In the Escambia, the hydrography was carried upwards of ten miles
from its junction with the completed work at Pensacola, or from a line crossing five miles
southward and westward of Gargon Point. Eastward from the same line the soundings were
extended so as to include the whole of the bay of Santa Maria de Galvez, and East bay, and
the main body of Blackwater bay. At the close of the season the work had reached Eagle
Point, which is a short distance below the entrance of Yellow river.—(Sketch No. 25.)

Two tidal stations were occupied and the observed rise and fall were referred to the bench
mark at the Warrenton navy yard.

The statistics of the hydrography returned are:

Miles run in sounding «-eveevereimrate i it i 889
Number of angles observed ««.... .. fem e sees e tet e e e 2,949
Soundings TECOTAERA v+ v v teve evee cnannssoces arnmsneoras s tr e e s e 66.985

Assistant Gerdes furnished the shore-line for this survey while prosecuting the topography
in the vicinity, as before stated. The precliminary chart derived from the joint operations is
given ag Sketch No. 26, with this report.

The recommendations of Lieut. Comg. Phelps, for buoys near Gargon Point, Redfish Point,
and Bartley’s Point shoal, as aids for the navigation of Pensacola barbor and its dependencies,
were communicated throngh the department to the Light-house Board in May last.—(Appen~
dix No. 45.)

The steamer Vixen, after receiving some slight repairs at New York, in July, was employed
until the close of the season in Section L

Soundings in the Gulf of Mexico.—In passing to Cedar Keys, on the 15th of January, Lieut.
Comg. Guthrie, U. S. N., in the steamer Walker, started a line off Egmont key, (Tampa,) and
carried soundings along the meridian northward to Sea-Horse Key light at Cedar Keye. The
greatest depth (ten fathoms) was found when the vessel was passing abreast of St. Joseph’s
bay._ Thronghout the entire distance the bottom brought up was coarse grey sand.,

On leaving Cedar Keys, in the middle of February, the same party took soundings on a line
due west from the lower end of Sea-Horse Key shoal (Sketch No. 27) to the meridian of Pen-
sacola, and from thence north to the entrance of that barbor. Out from Cedar Keys the slope
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of the bottom of the Gulf of Mexico was found to be very gradual, giving a depth of only
twenty-five fathoms when on the meridian of Apalachicola, and parallel of Sea-Horse key, but a little
to the westward of the meridan of Cape San Blas the depth is forty-seven fathoms, and at a
position nearly south of St. Andrew’s bay the water deepens to one hundred fathoms. About
thirty miles east of the meridian of Pensacola the depth found was two bundred and ten
fathoms, and at the western end of the course run by the steamer four hundred and twenty,
showing a very steep declivity in that part of the Gulf, the depth actually doubling in a
western range of about twenty-five miles. g

The results obtained confirm, in a general way, the depths found in previous seasons by Com-
mander B. F. Sands, U. 8. N., when in charge of the hydrographic party, in the steamer Walker.

On the course running north towards Pensacola, and when about sixty nautical miles from
it, Licut. Comg. Guthric found a depth of five hundred fathoms. From that position the
soundings decrease very rapidly in approaching Pensacola. ‘

On going out from Apalachicola, with the steamer Vixen, Licut. Comg. Phelps carried a line
of soundings from the South shoal, off Cape San Blas, to the outer buoy at Pensacola entrance,
and on his return from extended hydrographie duty in that vicinity, which has been separately
described, made soundings from the same buoy along a line to the West pass of St. George’s
sound.

In crossing this scction on his return to Key West, from special duty at Mobile, in the
steamer Corwin, Lieut., Comg. Wilkinson observed with the deep-sea thermometer and
recorded the temperature found in the Gulf water to a depth of two hundred fathoms.
Besides the record of the air thermometer and the register at the depth just stated, the tem-
perature was noted in twenty-three positions at the surface also, and at ten, thirty, and one
hundred fathoms. In latitude 24° 054 N., longitude 82° 52’ W., (see Sketch No. 27,) the
temperature found at one hundred and ninety fathoms was thirty-eight degrees by the Saxton
thermometer, that of the surface being at the same time eighty-three.

In the Gulf sounding an aggregate of one hundred and fifty-eight casts were made.

Tidal observations.—In conformity with the plan of operations sketched out in my report of
last season, several self-registering tide gauges have been employed in this section, under the
care of Mr. A. C. Mitchell. With the aid of qualified observers a regular series of observa-
tions have been kept up at St. Mark’s, at Dog island, at New inlet, and at St. Vincent's island.
At most of these stations complete series of results were obtained and the gauges have been
transferred to others in the vicinity of the Mississippi delta.

I am indebted to 8. Thayer Abert, esq., civil engineer at the United States navy yard, at
Pensacola, for the records of a self-registering gange, the charge of which was kindly under-
taken by him when it was set up at that station. Through his interest in the subject the
records received at the office in Washington, have been found highly satisfactory.

It is expected that the observations made in this section will, when discussed in conjunction
with those taken along the Florida reef, and others near the delta of the Missiesippi, furnish
means for investigating the anomalies noticed in the tides of this part of the Gulf coast.

SECTION VIIIL

FROM MOBILE BAY TO VERMILION BAY, INCLUDING THE COAST OF MISSISSIPPI AND PART OF THE
COAST OF LOUISIANA.—(8Sxrrcw H, No. 28.)

The usual number of parties has been at work in this section, but the loss of the records of
the hydrography in the wreck of the steamer Walker, by collision at sea on her return to the
north, has caused much of the hydregraphic labor to be in vain. Unless that steamer is replaced,
the hydrography must lag and my estimates of progress be entirely set at naught. This would

be a result much to be deplored, as the work of the section is so important and has made such
fair progress towards completion.
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The special surveys made in Mobile harbor for the commissioners on its improvement, and
at their expense, has received their grateful acknowledgments.

The order of the detailed notices of work is as follows :

1. The connection of the survey of Mississippi sound with that of the delta, by triangulation
from Point Fortuna, across Isle au Breton sound, to the preliminary base at the head of the
passes of the Mississippi river.

2. The completion of the triangulation and topography of Céte Blanche bay, and determina-
tion of the magnetic elements at Cote Blanche island. 'The topography includes a part of Marsh
island.

3. An extension westward of the plane-table survey of Lake Pontchartrain to Ragged Point
and Bayou Le Bar. This work completes the topography of the eastern half of the lake.

4. Completion of the topography of the North, Northeast, and Southeast Passes, and Passe
4 Loutre, with intermediate details of the Mississippi delta, and determination of the magnetic
elements.

5. A hydrographic re-survey of Mobile harbor, including the adjacent parts of the Mobile,
Spanish, and Tensaw rivers, and general reconnaissance of the channel of the entire bay to
the Lower Fleet. This work was executed for the commissioners authorized by the State of
Alabama to decide in regard to plans for improving the water approaches of Mobile harbor.
In connection with it a physical examination was made, including observations of the tides and
currents at various points in the bay between its head and the waters of the Gulf of Mexico.

6. Hydrographic surveys of Passe i Loutre, the Northeast, North, and Southeast Passes of
the Mississippi river. The records of soundings and other material resulting from this work
were lost by the sinking of the steamer Walker. By the same disaster all the notes and journals
connected with a hydrographic survey of Chandeleur sound were also lost.

7. Tidal observations at the Mississippt passes, and at Isle Dernieré, for comparison with
others made at stations on the eastern coast of the Gulf oi Mexico.

In the vicipity of Chandeleur island light, and of the Mississippi delta, views have been
drawn for charts of the Gulf coast.

Qffice-work.—The drawing and engraving of coast map and chart No. 91, from Bon Secours
bay to Rouund island, and of the map of the Rigolets have been completed, and additions made
to the progress sketch. Progress has been made in the drawing and engraving of coast map
and chart No. 92, from Round islund to Grand island, La., and in the drawing of general coast
chart No. XTIV, from Pensacola bay to the Mississippi delta, and coast map and chart No. 93,
from Lake Borgne to Lake Pontchartrain.

Triangulation of the western side of Isle au Breton sound, La.—Resuming work on the 2Tth of
November, at Point Fortuna, (Sketch No. 28,) Sub-Assistant Stephen Harris, with a party in
the schooner Twilight, extended the triangulation connected with Mississippi sound, southward
and westward over the islands and west shore of Isle au Breton bay, and over both shores of
Oyster bay, and part of Bay Rondo, and joined at the head of the passes on the Mississippi
river with the preliminary base measured by Assistant Gerdes in 1857. In the course of the
work a number of tertiary points were determined for plane-table use in the immediate vicinity
of the Mississippi, and on the shores of Isle au Breton sound. The triangulation was closed
on the 12th of May, the vessel being laid up during the summer at Pascagoula.

A summary from the report of Mr. Harris gives the following particulars relative to the
field-work:

Stations occupied « - .- i et aan R R T 19
Signals ohserved on tesseeasaiet tecnrataeci i e s e 33
Number 0f ODSErvAatiOnNS « e v escr v tose srne sers sate sonttaceaonsanss 3,720
Area of triangnlaﬁon’ (square mi]es) ................................. 284

On visiting the stations used in other parts of the same range of triangles, and those in
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Chandeleur sound, Sub-Assistant Harris found all the marke in good condition, excepting those at
the stution ** Old Harbor key;’ and in reference to them he says: *‘The island on which this
station is situated appears to have been swept by the sea in the course of last summer, and all
traces of the station are destroyed.’”’

Sub-Assistant R. E. Halter was attached to the triangulation party, and assisted Mr. Harris
in his reconnaissance for stations, and also in making the angular measurements. The instru-
ments used were the ten-inch theodolite, C. 8. No. 79, and the six-inch, C. 8. No. 84.

The triangulation of the eastern coast of Louisiana is now continuous and complete along '
Mississippi sound and the main land to the western side of the delta, and embraces also the
several passes of the Mississippi. It yet remains to connect the Chandeleur islands with the
general work near the delta, and for that duty directions are now about to be issued.

Mr. Charles 8. Peirce served as aid in the party of Sub-Assistant Harris until the end of the
working season at the south, and then resigned. ‘

Sub-Assistant Harris has duplicated and deposited in the office with the originals his records
of the horizontal angles measured in Isle au Breton sound, and full descriptions of the marks
placed at the stations.

Triangulation of Cote Blanche bay, La.—This work was resumed carly in February, and has
been completed by Sub-Assistant Oltmanns, with a party operating as heretofore under the
general direction of Assistant Gerdes. The triangulation was taken up on the line joining
Cdte Blanche island and Musquito station, (Sketch No. 28,) and from thence carried westward
quite to the entrance of Vermilion bay. Owing to the high stage of water this season the
schooner Gerdes, which was used in the triangulation and plane-table work, was taken without
difficulty to the vicinity of the station at Cdte Blanche island. '

All the station-marks westward of Atchafalaya are reported by Mr. Oltmanns as well secured
by screw-piles or other sufficient means, and those used in past seasons can so far be readily
identified.

Ten points were determined in position within the range of the work of this season. The
following additional particulars of the triangulation are given in the usual form:

Signals erected - .o vl iiiiii il et baaa s aan s craens 11
Stations occupied « v ovt it i et s et e e 1
Angles measured .« oot e L i e e i e s 23
Number of obsServatlons «« .ot vveros s oasot ottt ains cove sanans sussnes 330
Area of triangulation, (square miles) ...« . ool il 70

Mr. G. U. Mayo aided in the triangulation work of Co6te Blanche bay. Sub-Assistant
Oltmanns was subsequently employed in Section VII, as already stated.

Topography of Lake Pontcharirain, La.—On the north shore of Lake Pontchartrain the plane-
table survey has been extended by Sub-Assistant Malcolm Seaton from Bayou Bonfouce west-
ward to a station two miles beyond Ragged Point. The details include the shell ridge, which
lies a little above high water-mark, and the fringe of marsh, varying from a guarter to a mile
and a quarter in width, between the lake margin and a belt of pine woods which follows the
shore. The shell ridge is covered with brush and scattered live oak trees. Bayou Lacombe,
the only stream of note represented on the sheet, has a good depth of water; but the bar at
its mouth will admit only vessels drawing less than four feet.

On the south shore of the lake the topography was pushed from Bayou Coushon {Sketch No.
28) westward to Bayou Le Bar, or two miles and a half to the westward of the Jefferson rail-
road wharf; and from the water-line southward to the Gentilly Ridge, which follows the

southern shore at a distance of from two to two and a half miles. The dense cypress swamp,
broken by small passages, which lies between the ridge and the lake, constitutes the main
topographical feature of the second sheet. . Within its limits are also included the Pountchar-
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train railroad, Bayou St. John, the New canal, Jefferson railroad, Indian bayou, and Bayou
FTchoupitoulas, with the settlements on Gentilly and Mctairie ridges.
The details comprised on the two sheets are as follows:

Shore-11me of JaKe «vccvr mrierm vt iae et e 27 miles
Tnterior MATSH-JIIE « = e vr o rmnen comnun oeente aeneae cnenan anas 381 ¢
Bayous and canalg - ... - - e e e e e e e 388
Highway and railroads - -+« cvovvov i e oo EYCINRT
WWHATVES ¢+« tene sret sonr taaees vomans tamnoe snonne sone onns 23
Area of topography, (square miles)---- «voeer v it 45

Sub-Assistant Seaton was aided in the field by Mr. W. W. Harding. The plane table work
was commenced on the 25th of January. For the service and transportation connpected with
it, the party used the schooner G. M. Bache:

This survey joins with the western limit of work executed last year by Sub-Assistant W. 8.
Gilbert.

A short period at the outset of the present surveying season was employed by Mr. Seaton at
the eastern entrance of the Rigolets, in duty, which will be referred to again in this chapter.

At intervals, in the course of the summer, while employed in topography on the coust of
Texas, Sub-Assistant Gilbert inked the sheet containing Lis field-work of the previous vear on
the shores of Lake Pontchartrain, and forwarded it to the office.  Mr. Seaton’s plane-table sheet
of the north shore of the lake has also been received. .

Topography of Passe & Loutre, (Mississippi delta,) La.—The large sheet worked on last season
by Assistant F. H. Gerdes, aud intended to embrace the eastern part of the delta to the head
of the passes, was taken up in the latter part of December, and completed in the following
February. Its limits (Sketch No. 28) now include the banks of the Mississippi river, from the
north end of the preliminary base to the head of the passes; the banks of Passe 4 Loutre and
North Pass, surveyed this season; and additional details completing the topography of the
Southeast Pass; the shores of Bay Rondo; Robinson’s and Parry O’Niel’s reefe; and the
numerous bays, bayous, and ponds to the north of Passe a4 Loutre, with the mud flats and
islands (some eighty in number) of Blind bay and Donkey bay, which break the land between
it and the Southeust Pass. ‘*The greatest difficulties in the topographical survey were encoun-
tered in these two bays, on the shores of which the reeds were so high as to make it impossible
to work with the plane-table. To overcome these, high stakes, marked by flags of different
colors, were set up along the water-line, and determined in position from the adjacent light-
houses and tripods used in the triangulation.”

The station-points marked in the preliminary survey of the eastern part of the delta are
reported by Assistant Gerdes as being yet in good order.

Sub-Assistant Clarence Fendall assisted in the season’s work, and inked the topographical
sheet, to which was added, by the labors of the party, an aggregate of a hundred-and forty-
two miles of shore-line. - The area of the whole, embracing the work partially traced in last
season, is about a hundred square miles.

The schooner James Hall was in service in prosecuting the survey of the delta.

Assistant Gerdes has sent to the office the completed topographical sheet of Passe 4 Loutre
and vicinity, (Sketch No. 31.)

Moguetic observations at the Mississippi delta.—Near the triangulation stations marked **Cubit”
and ‘‘Southeast Pass’’ on the progress sketch, (No. 28,) and at a third in the vicinity of the
Passe & Loutre bar, Sub-Assistant J. G. Oltmanns, under the direction of Assistant Gerdes,
determined the dip and magnetic intensity, making two sets of observations for each of the
elements, and four, in addition, for the intensity, by noting the deflections of the needle, At
the first-named station the declination was also ascertained by observations made every five
minutes within a period of two hours, and at Passe & Loutre at intervals of five minutes during
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three hours. These observations were made on separate days in December and January. Mr.
Oltmanns used the declinometer No. 2, and dip circle No. 8. The collimator No. 6 was used
in determining the declination, and also for noting vibrations and deflections; collimator No. 17
being kept suspended during the time employed in observing the deflections.

The observations at ‘¢ Cubit” were made on the 15th, and those at Southeast Pass on the
21st of December. The series at Passe 4 Loutre were taken on the 3d of January. Mr.
Oltmanns has furnished for the archives the notes and records made in the several determina-
tions and the field computations of the work. .

Topography of Céle Blanche bay, La.—Following his own triangulation of this season, Sub-
Assistant Oltmanns pushed the plane-table work westward from last year’s limit at Cdte
Blanche island (see Sketch No. 28) to the entrance of Vermilion bay, and also along the north
shore of Marsh island, from the entrance of that bay, eastward, to Musquito station, com-
pleting the survey of the entire shores of Céte Blanche bay. .

Mr. Oltmanns was aided in this work by Mr. G. U. Mayo, and had the schooner Gerdes in
charge, as heretofore, for the transfer of camp fixtures and instruments.

All the shores represented on the topographical sheets were found very soft and marshy,
except for a short distance on the main or north side of Cote Blanche bay, where the soil was
firm and solid.

As already stated, the vessel used, drawing wusually six feet, was taken without difficulty
quite through the bay to the station on Cédte Blanche island.

The shore-line run by Sub-Assistant Oltmanns while prosecuting the triangulation was forty
miles. This joint work extended over an area of about seventy square miles, occupying his
party during February and March. At the close of that period the schooner Gerdes was
transferred for service in Section VII.

The plane-table sheet of Céte Blanche bay (west) has been inked and filed at the office.

Magnetic observations at Cébie Blanche island, La.—At a station fifty metres north of the
triangulation point on Céte Blanche island (Sketch No. 28) Sub-Assistant Oltmanns determined
the magnetic declination on the 3d of March, by observing, at intervals of five minutes, during
six hours. The dip was ascertained by observing four sets of observations, and the horizontal
intensity determined from two sets of vibrations in connection with four sets of deflections.
The instruments used were the declinometer No. 2, and dip circle No. 8.

These observations were made while the triangulation and plane-table survey of Cote
Blanche bay were in progress. The records and notes connected with them have been filed at
the office as usual.

Hydrographic examination of Mobile bay and harbor, Ala.—In pursuance of an arrangement
with commissioners acting under authority of the State of Alabama, and by authority of the
Treasury Department, a special hydrographic survey has been made of the lower part of Mobile
river and of Spanish river, below its junction with the Mobile; as also of the lower part of the
Tensaw, and the entire waters of the harbor in the vicinity of the city of Mobile, The
soundings from the head of the harbor were carried to deep water, south of Dog river bar, and
from thence a general hydrographic reconnaissance was made through Mobile bay to the Lower
Fleet.

This resurvey was made by Lieut. Comg. John Wilkinson, U. 8, N., Assistant Coast Survey,
with a party in the steamer Corwin, between the 4th of May and the 16th of June. His party
had been previously employed on the Florida reef. The object of the work was fully set forth
in correspondence which passed through the department in March last. Lieut. Comg.
Wilkinson conferred personally with the engineer of the commissioners, Captain Leadbetter,
and such slight deviations as were deemed advisable were made, in prosecuting the soundings,
under the general instructions given to the chief of the hydrographic party. The following
are the statistics of the work:
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Signals established « - -« v it i e i e e et e et e e 80
Mllesyunlnsoundlng. 395
Anglesdetermined......‘.........,............‘........‘...‘.. 3,833
Number of soundingg ........................................... 37,535
Area sounded out, (Square mi]es) e e e et e i heee e 81

In connection with the hydrography, tidal observations were made by the party at St.
Francis street wharf, in Mobile, at the mouth of Chickasaw bayou, and at Great Point Clear.

The character of the bottom of the harbor was ascertuined by numerous borings to the
depth of sixteen feet from the surfuce of the water. Specimens were tuken in the same way
from the beds of the several rivers before named, and from Dog river bar and along the line of
deep water to the Lower Fleet. Particular pains were taken in the investigation of the
character of the bottom through Choctaw Pass and that of Dog river bar, samples of the
materials brought up in each case being preserved and labelled.

The land positions necessary for the hydrographic operations were furnished by Assistant
Henry Mitchell, who was cbarged also with special observations requisite in regard to the
tides and currents, which will be more particularly enlarged upon hereafter.

The steamer Corwin returned to New York early in July, and until the close of September
was employed in connection with hydrographic service in Section I.

Soundings in the Rigolets, La.—Before taking the field for plane-table duty in January, Sub-
Assistant Seaton, with his party in the schooner G. M. Bache, made supplementary soundings
at the eastern entrance of the Rigolets, and forwarded to the office the sheet containing them.
This, when taken in connection with a sheet executed last year by Sub-Assistant W. S. Gilbert,
furnishes material for a map of the entire passage between Lake Borgue and Lake Pontchar-
train, including the approaches of both entrances. The work was concluded on the 19th of
January, About nine hundred casts of the lead were made by the party of Mr. Seaton.

Hydrograply of Chandeleur sound, La.—Inside of thc Chandeleur islands, and in the upper
part of the sound, Licut. Comg. J. J. Guthrie, U. 8. N., Assistant in the Coast Survey, joined
with the hydrography of a previous year as Joft by Commander B. F. Saunds, and continued the
work from the vicinity of the Chandeleur light-house, southward, to Pelican key. The hydro-
graphy was carried about ten miles to the westward from the line of the islands. This work
was execcuted in May, after the completion of a survey, which will be referred to under the
next head. i

The following statistics are taken from an abstract left at the office by Lieut. Comg. Guthrie
just previous to the loss of the steamer Walker off the coast of New Jerscy in June last, by
which disaster the journals and details of the work were unfortunately lost:

Miles run in sounding ............... b e e b e s aesees erhe s e 244
Anglesdetermined -« - -« -oot coi i i e e e e 1,116
Number of positions. -« o« ovvriimiin i iiiii 187
Number of >soundings ........................................... 13,072

Hydmgraphy of the Mississippi Passes, La.—The survey of the several passes at the eastern
side of the Delta was completed in the beginning of May by the hydrographic party in the
steamer Walker, in charge of Lieut. Comg. Gutihrie. It follows the land-work executed by
Assistant Gerdes, of which notice has been taken in its place in another part of this chapter.
The soundings included the approaches and the channels of the north, the northeast, and the
southeast pass, and Passe 4 Loutre, in each of which the hydrography was carried upward to
the main body of the Mississippi. 'This work was commenced on the 22d of March, after the
completion of duty by the party in Section V1I, (Sketch No. 31.)

I have elsewhere referred to the loss of the steamer Walker and the original records by a
collision off Absecom, N. J., while on her passage from Norfolk to New York. A synopsis

12 ¢
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taken previously from the hydrographic journal, and brought to the office by Lieut. Comg.
Guthrie soon after his arrival at Norfolk, gives the following statistics of soundings made at the
delta of the Mississippi.

MileS TN« s et ta i e tetae e seauss sosane sasats sane anones sonnonsans 612
j&ﬂg[es MICASUTEA - v vt v s v aa e sare s et B ame e e e e 3’ 657
Number of castsof the lead - -+ -+ civien ciie ittt 34,916

The hydrography of the passes was commenced on the 22d of March. _ |

Physical survey of Mobile bay.—In close connection with the special hydrographic survey of
the upper part of Mobile bay, a limited physical examination of the whole was made under my
direction in May last by Assistant Henry Mitchell. This work was done at the expense of the
Mobile harbor commission, and comprises observations of the tides and currents taken at
certain points, as characteristic of the entire bay for a limited period of the year when
considered with reference to the natural causes which, at that season, tend to alter its condition
in particular localities. Notes were at the same time made of the effects of the winds and
waves upon the channels and shoals. The observations were designed to facilitate the pro-
posed improvement of the water approaches to the city of Mobile, and the results show, in a
striking manner, the importance of obtaining data by a systematic survey in advance of such
undertakings.  As an instance, the following remark, taken from the report of Mr. Mitchell, is
in point: ‘‘The current observations which were made at several different depths reveal the
nature and power of the scouring forces that maintain the channels. These forces are found
to follow, in the lower water strata, certain laws often quite at variance with those of superficial
movements, showing that conclusions hastily drawn from passing observations upon the surface
currents may be entirely fullacious.”’

The cause of the formation of the hard crust of sand at Choctaw bar was clearly traced, as
also the nature of the currents of Choctaw Pass, and of those prevailing between Spanish river
entrance and the bar.

Assistant Mitchell remarked that the regularly recurring sea-breezes of the summer from the
Gulf of Mexico instead of checking the force of the ebbing waters of the rivers, and compelling
a deposit of their sediment, simply restrain the surface current.

‘‘The observations were extended several miles beyond the outer bar, and the existence of
a coastwire current, or at least a strong easterly movement, was determined.”” Fourteen
current stations were occupied, and at each of them uninterrupted observations were made at
short intervals for an entire tidal day. In most cases the motion of the water wae noted at
three different depths.

While the current observations were going on, the rise and fall of the tide was recorded
every half hour at St. Francis street wharf, in Mobile, and during a period of six weeks in all
from the commencement of operations. In order to develop the character of the tide-wave in
its progress up the bay, simultaneous observations were made for short periods at Fort Morgan,
at Great Point Clear, and at Magazine wharf, near Chickasaw Bogue.

Assistant Mitchell was aided in this work by Messrs. W. T. Bright and L. M. Johnson.
The schooner Gerdes was used in transporting the party from station to station.

The records in duplicate of observations on the tides and currents have been filed in the
office.

Tidal observations.—Self-registering tide-gauges were erected in the summer at the South-
west Pass of the Mississippi, and at Isle Dernidre, and are intended to remain long enough to
complete series of observations like those mentioned under the head of Section VII, as having
;{a:;fakcn from 8t. Mark’s t-q Pepsacola at several staticm.s along the coast of the Gulf of

D;o. N These: are now working in charge of Mr. A. C. Mitchell.

Y Observatious have also been made at Passe & Loutre.
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The observations at the delta are designed to be used in comparison with those made in the
eastern side of the Gulf for developing, if practicable, the general features of the law which
governs the tides of the Gulf, or at least for classifying their anomalies,

The observers employed in this and in the preceding section are Messrs. P. H. Donegan, G.
W. Maslin, C. Keyser, D. M. Hodges, W. Logan, and G. A. Floyd.

SECTION IX,

FROM VERMILION BAY 70 THE RIO GRANDE BOUNDARY, INCLUDING PART OF THE COAST OF LOUISTANA
AND THE COAST OF TEXAS.—(3geren 1, No. 32)

The triangulation in this section has made a great leap forward, covering Corpus Christi
and Nueces bays. A second triangulation party has been detailed to work eastward from Gal-
veston during the coming season. The topography keeps within a season of tlie triangulation.
The hydrography outside has lagged, and a great effort is required to bring it up to time,
which will be made, if practicable, in the course of next year.

The operations of the three parties comprise the following work :

1. The triangulation of Corpus Christi and Nueces bays, and an extension coastwise of the
triangulation from Aransas Pass southward to Laguna del Madre.

2. A plane-table survey of the coast of Texas, including St. Jozeph’s island and the adjacent
parts of Matagorda and Mustang islands. This work completes the topography of San Antonio
bay, and embraces the shores of Musquit and St. Charles’ bays, with parts of the shores and
the shell reefs and islands of Aransas bay.

3. The extension of soundings inside of Matagorda bay, from the entrance northward and
eastward to Palacios Point, and northward to the entrances of Trespalacios, Caranckaway, and
Lavaca bays.

Office-work.—Progress has been made in drawing and engraving coast map and chart No.
108, Matagorda and Lavaca bays. The drawing of general coast chart No. XVI, Gulf coast,
from Galveston bay to the Rio Grande, and that of coast map and chart No. 109, from Mata-
gorda bay to Aransas bay, has been continned, and additions have been made to the progress
sketch.

Triangulation of Corpus Christi bay, Teras.—This work connects with the triangulation of
the coast of Texas, which has been pushed southward and wéstward from Matagorda by As-
sistant 8. A. Gilbert. His party took the field in January and resumed operations at Aransas
light-house. From the line joining that station (Sketch No. 32) with station **Shell Bank,”
in the lower part of Aransas bay, the triangulation was continued southward to the head of
Laguna Madre, and westward so as to include the entire shores of Corpus Christi bay. In
the same direction signals were erected along the shores of Nueces bay, and several of the
stations necessary for embracing it in the triangulation were occupied with the theodolite.
The chain of smaller triangles is laid out to extend to the head of the bay. Measured along
the sides of the triangles which rest on Mustang island and Padre island, the advance made in
the work coastwise is rather more than twenty-five miles.

The early part of the season on this reach of the coast of Texas was marked by prevailing
fogs, brought by easterly and southerly winds, and, contrary to his past expcrience on the
Gulf coast, Mr. Gilbert found that these were not dispersed by the northers, but that the
atmosphere was left by them hazy and tremulous to an unusual degree. The unfavorable
period was employed by the party in visiting and securing stations already occupied, and in
erecting signals for carrying the triangulation forward.

Before leaving the section, a general reconnaissunce was mado in the upper part of the
Laguna Madre to determine the best means for continuing the work below Corpus Christi.
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The following particulars refer to the progress made this season:

Qtations occupied ................................................ 12
Sigl]'dls ObSErved O« o cvee cvnm e ciceis teimat sttt sie s e e e 32
Ang‘]es MCASUTE « - - - » e ot o e s s naaouts scor s aras tiae aasasoscss samunes 80
Number of observationg- -« vt en it ermatnt tosten taes svrtssrcrssons 2’12(}
Area of triangulation, (square miles) ... .ot e 414

The field-work was continued until May.

Assistant Gilbert was aided in the work by Mr. Charles Hosmer. The angles were measured:
with the Gambey theodolites, ten-inch, No. 82, and six-inch, No. 12.

Mr. Gilbert’s remarks on the character of the shores of Corpus Christi bay, in continuation
of his general desecription, given in my last annual report of the coast between it and Mata-
gorda entrance, will be found in the Appendix, (No. 34.)

The records and field computations connected with the triangulation work of the present
year have been received at the office.

Topography of San Antonio, Musquit, and Aransas bays, Texas.—The survey taken up by
Sub-Assistant W. 8. Gilbert, at Webb’s Point, (Sketch No. 32,) and carried southward along
the western shore, completes the topography of San Amntonio bay. In connection with this,
the Jower part of Matagorda island was surveyed, and the plane-table work pushed southward
and westward quite through the broken passages and reefs lying between San Antonio and
Aransas bays.

For the purpose of kceping pace on the outer coast while he was at work on the main land,
Mr. Gilbert divided his force, and the survey of St. Joseph’s island was assigned to Mr. T.
C. Bowie, the aid of the party. That duty was prosecuted steadily and completed, Mr. Gilbert
meanwhile proceeding westward with a separate plane-table in the survey of the shores of St.
Cliarles’ bay. The detailed work in that direction was carried several miles westward of
Lamar, and the preliminary work continued to embrace part of the shore-line of Copano bay.
Live Oak Point was surveyed, as also Lap reef and all the shell banks and reefs of Aransas bay.

The two divisions of the party were again joined at a station near the lower end of St.
Josepl’s island, and the topography of the outer coast was extended southward and westward
across Aransas Pass, including, in its course, two miles of the upper part of Mustang island.
From the light-house at Aransas Pass, the southern shore of Aransas bay was traced to the
Shell Banks, the position of which is marked on the progress sketch.

The party tock the field on the 5th of January. Mr. Bowie remained in the section until
the 1st of April. and then, at the direction of Sub-Assistant Gilbert, returned to the office and
icked his completed plane-table sheet. With a small number of hands, Mr. Gilbert continued
the topographical survey until the 14th of July. An extent of about twenty-seven miles of

Gulf coust is represented on the sheets. The aggregate statistics of details are thus stated in
the report from the field: ‘

Shore-linesurvgyed.......... e e e e e e 2718 aniles.
Area, (square miles) - Lo i i e e e e 127

The remarks given in the Appendix (No. 33) result from the personal observations made by
Sub-Assistant Gilbert, while he was prosecuting the topography of the shores of San Antonio
and Aransas bays.

The plane-table sheet, inked by Mr. Bowie, containing the survey of the lower part4of San
Antonio bay, has been registered in the office.

Hydrography of Matagordn bay, Texas.~-The soundings made this season by the party of
Lieut. Comg. W. Ronckendorff, U. 8. N ., Assistant Coast Survey, in the schooner Arago, com-
plete the hydrography of the main body of Matagorda bay. The work was taken up at the
end of June and joined at Palacios Point {Sketch No. 32) with the soundings made last yesr
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by the party of Lieut. Comg. Duer, and from that limit extended towards the entrance. It
there connects with the survey of the approaches made in 1857 by ULient. Comg. Febiger,
and, stretching northward, was carried to the entrances of Lavaca, Caranckaway, and Tres-
palacios bays. These, as well as part of the northern reach of Matagorda bay, above the
town of Matagorda, yet remain o be sounded out. The following summary shows the progress
made by the party:

Angles determined -« - o vt v eivte tiit i i e it ce e 2,501
PoOSItIONSE TBEA « + =« v v vt e v it tii s s acans ctaames easasa s 1,268
Miles run in sounding -« -« cv cevien teiiu sttt tieia e e e e 529
Number of casts of the lead -« v e vt tn s tiie it ettt tier tetenes tavans 32,086

In connection with the hydrography, the tides were observed at Pass Cavallo and at Indianola.
The schooner Arago, on the return of the party from this section, reached New York on the
24th of August.

SECTION X.

FROM SAN DIEGO, OR THE SOUTHERN BOUNDARY ON THE PACIFIC, TO THE FORTY-SEJOND PARALLEL,
INCLUDING THE COAST OF CALIFORNIA.—Skkrcw J, Nos. 33 and 34 )

The usual parties, under the same chiefs, have been occupied in this section in the following
work :

1. The completion to Santa Barbara of the main triangulation on the shore of Santa Barbara
channel, and the triangulation of Santa Rosa and San Clemente islands.

2. Astronomical observations at Ross Mountain, Cal., in connection with the work of main
and secondary triangulation. These operations complete the preliminary work between San
Francisco bay and the mouth of Russian river.

3. The completion of plane-table work on the shores of Drake’s bay, Cal., and topography
of Petaluma creek, for the chart of San Pablo bay.

4. Hydrography at the mouth of Salinas river. A re-survey of the Oakland bar and exami-
nations at the mouth of Sacramento river. The coast hydrography has been extended north-
ward from Duxbury reef, and now includes Drake’s bay and Lagecon and Tomales bay.
Petaluma creek has been sounded out.

5. Tidal observations. -

The beautiful charts of San Francisco and San Pablo bays are the results, in part, of the
seasons’s labor in the office. .

Qffice-twork.—Preliminary charts of San Pedro harbor and Crescent City harbor have been
drawn and engraved, and the engraving of the charts of San Francisco bay and Huinboldt bay;
that of the topography of San Pablo bay, and of the additions to Alden’s reconnaissance has been
completed. Additions have been made to the progress sketches, and the drawing of a coast
map and chart to include San Francisco bay and harbor has been continued.

Triangulation of the Santa Barbara channel and islands, Cal.—At the most favorable period
of the winter of 1859-'60, Assistant W. E. Greenwell occupied Saddle mountain, situated
about eleven miles northeast of Point Duina, as a station in the main triangulation which passes
northward and westward (Sketch No. 33) along the shore of the Santa Barbara channel.
Before commencing his observations the four primary stations connected with Saddle mountain
were visited, and the requisite signals were set up. The angles were measured with the eight-
inch Gambey theodolite, C. 8. No. 44. This duty actively engaged the party between Decem-
ber 17 and the 21st of the following February. Mr. Greenwell then returned to San Francisco,
the frequent interruptions by rain and protraction of labor by the difficulty of access to the
station on Saddle Mountain, having well advanced towards a close the only part of the season
which permits cbservations to be made on the longer lines of the triangulation of this part of
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the coast of California. On the 1st of May he transferred his party in the schooner Hum-
boldt to Santa Rosa island. Near its northern extremity a base line was measured with
wooden bars cut to the length of eight metres and supported by trestles. The distance
between the ends of the line, as determined in this way, was 1277.26 metres. Having com-
pleted the preliminaries, Assistant Greenwell at once laid out and measured a chain of triangles
which includes the entire shore of the island, (Sketch No. 33)) excepting a few miles along its
southern side. The points now determined are quite sufficient for the plane-table survey.
Mr. Greenwell then took up the triangulation of San Clemente island. Near the north end of
it a site suitable for a short preliminary base was found and a length of 807.92 metres, meas-
ured by the means just referred to. In connection with the line a triangulation was carried
southward to a point abont midway between the two extremities of the island. The work was
continued on San Clemente until the end of August, and its further progress for the season
being then stopped by a settled fog, the party sailed for S8anta Barbara.
The following are statistics of the triangulation on the main and islands:

SHENAlS @TECtEd -« -+ o vat e e e e e e e e e e 41
Stations occupied . ce e i e il e Le e e e e e 29
Number of observations «ev-cve cvvaavann S ee s e ceseereen e 4008
Area of triangles, (square miles) -+ v cvieit it e 542

The character of the two islands over which the work was extended has been given in my
previous annual reports.  Both are destitute of timber, a condition which made the labor of
carrying signals to all the stations observed on a matter of great difficulty. Each of theislands,
moreover, has only three anchorages. Those at Santa Rosa are near its eastern side and not
far apart. 'Two of the anchorages of S8an Clemente are very near to its northern extremity,
and the third is at its extreme southern end.

Assistant Greenwell states that during last fall eight thousand head of cattle were transported
from Santa Rosa island to the main, leaving still some five thousand head on it. He estimates
that the pasturage wounld sustain from fifty to eighty thousand. It is particularly well adapted
to the raising of sheep. Water is abundant at all seasons on SBanta Rosa, and is also found in
summer on the southeast end of San Clemente, being there the product of the copious rains
of the preceding winter collected in large basins.

All the primary stations were visited by Mr. Greenwell and secured against disturbance
from natural causes. He has turned in all the records and note-books connected with the
triangulation in the vicinity of the San Pedro base and with that on the islands Santa Cruz,
San Nicolas, and San Miguel.

A.stronomical observations,—On the night of the 26th of March, Assistant George Davidson
successfully observed seven occultations of the Pleiades by the dark limb of the moon, at the
primary station, Ross mountain, near Russian river, Cal. Full preparation was made for
observing the occultations of the same group on the 13th of July, but without success, on
account of the low altitude of the moon.

Before leaving Ross mountain, Mr. Davidson, in conjunction with his aid, Mr. Fauntleroy,
also observed reciprocal zenith distances between that station and Bodega Head, (see Sketch
No. 34,) for the purpose of determining the co-efficient of refraction for that part of the coast
of California. These observations were made at every hour of the day selected for them, and
from T o’clock in the morning until 5 o’clock in the afternoon, with the vertical circles Nos. 28
and 80, the latter being spared for use by Sub-Assistant J. 8. Lawson. Two barometers were
kindly loaned by Lieut. R. S. Williamson, of the Topographical Engineers.

The height of the station, ““Bodega Head,”’ was determined by levelling o conneet with
the observations, the levels being referred to the station-mark on the Head and ‘also to the
bench-mark of the hydrographic party at the beach as well as to another established by
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Asgistant Davidson. **The bluff above this bench-mark is about eighty feet high, nearly per-
pendicular, very much broken, and covered with chapparal, but in levelling, leng back, and
fore sights were used along the face of the bluff.”’

In the course of the season the height of Ross Mountain station will also be ascertained by
a line of levels.

At the primary station on Sonoma mountain, north of San Francisco, Mr. Davidson observed
the phases of the solar eclipse of the 18th of July, using the zenith telescope No. 3. In this
service, as also in the preliminaries for observing the Pleiades occultations and in maguetic
determinations, which will be again rcferred to, he bad the voluntary and intelligent assistance
of Henry B. Hubbard, esq., of Cambridge, Mass.

The observations for latitude at Ross mountain were made chiefly by Mr. A. T. Mosman,
the aid, with the zenith telescope No. 3, and in the absence of Assistant Davidson, in conse-
quence of a hurt received at that station. Mr. E. H. Fauntleroy also assisted in them and in
determining the azimuth, and the two aids, in conjunction, completed the transit observations
for time. These and others at Sonoma mountain and Bodega were made with transit No. 7.
Mr. Moswan was detached from the party at the end of March.

For the azimuth at Ross mountain a result was obtained with a probable error of £ 0.2 in
thirty-four sets of six observations cach, made on seven nights with the C. 8. theodolite No. 37.
The azimuth was also determined at the primary station on Sonoma mountain and for the
secondary work at Bodega station, the same instruments being used at both. In all, two hun-

_dred and four observations were recorded for azimuth, and two hundred and thirty-eight with
the transit, exclusive of fifty-four with a sextant for time.

The latitude was determined by four hundred and twenty-five observations of forty-one pairs
of stars, and the value of the micrometer by one hundred and eighty-six readings. For the
coeflicient of refraction thirteen hundred and eighty observations were made, and eight hundred
and fifty-one readings of the barometer and thermometers recorded. The value of the level
scale divisions was ascertained from ninety-six observations.

Mr. Davidson makes the following remarks in regard to the character of the atmosphere at
Sulphur Peak, one of the primary stations occupied by his party last year: ** With the zenith
telescope I have observed for latitude stars below the eighth magnitude with a small magni-
fying power and with a diagonal eye piece. The air at that height (3,500 feet) is very clear
in summer and remarkably dry, as seen by the shrinking and splitting of boxes that have been
many years in use. The last-mentioned condition is evidenced also by differences of twenty
to twenty-four degrees between the dry and wet bulb thermometers. Frequently at night
while a gale from E.NE. (true) was blowing at the station it would be calm below, or the wind
drawing to the north np Russian River valley. At the same time a thick fog would prevail on
the coast to the height of thirteen or fourteen hundred feet, while the wind there was blowing
fresh from W.NW. or NW.”

‘“The winter season proved very unfavorable for rapid work and for moving. During the
first eight days of January rain fell to the depth of twelve inches and a half at Ross mountain,
and in the end of March and beginning of April nine inches and a half fell in eight days. In
the valleys the amount was much less.”’

All the computations and reductions connected with the astronomical work and triangulation
and magnetic observations to be yet noticed were kept up as the determinations were made,
and these, with the original records, making a total of sixty-six volumes, were forwarded to
the office by Assistant Davidson. The extended astronomical observations were made by him
personally, and his stations of previous years have been joined with the triangulation.

Primarg and secondary triangulation north ¢ San Francisco bay, Cal.—At the date of my last
annual report a reconnaissance was in progress, under the direction of Assistant Davidson, for
extending the primary triangulation on the coast of California northward of Russian river; and
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at that time only the station on Ross mountain remained to be occupied to bring the main work
complete up to the river just named. Mr. Davidson remained at Sulphur Peak, (see Sketch
No. 34,) while his aids, Messrs. B. H. Fauntleroy and A. T. Mosman, were employed about
thirty-five miles to the northward in establishing two stations to connect with it and with Ross
mountain. Both of the sfations selected by them are shown on the progress sketch. The
observations on the new signals were at once completed at Sulphur Peak, and with greater
difficulty the angular measurements required on them at Ross mountain. Here Mr. Davidson
was severely injured while engaged with his party in getting up a signal pole to the station-
from a gulch near his camp, and was compelied to return to S8an Francisco. The measurement
of horizontal angles and other operations were prosecuted in his absence by the aids of the
party.

At Sulphur Peak vertical angles were measured on two objects, at Bodega station on eleven,
and at Ross mountain on fifteen, with the vertical circle, C. 8. No. 28. The height of Mount
Helena was incidentally determined from that station, and an altitude found from the preliminary
calculations of 4,343 feet above the ocean level.

In the course of his reconnaissance northward of Ross mountain Mr. Fauntleroy traced the
shore-line between Russian river and Walalla mountain, and furnished a sketch to the office,
with a report on the reconnaissance. He also posted the heliotropers required for the primary
work.

‘While moving from Ross mountain to the mouth of the river above named Mr. Davidson found
much difficulty in transporting his instruments over the intervening ridges, which are entirely
impracticable for teams. He acknowledges valuable assistance rendered to him in so doing,
and to the party while at Ross mountain by Mr. John H. Chenowith.

Mr. Fauntleroy died suddenly at S8an Francisco on the 25th of May, in the midst of a career
which promised much usefulness to the survey. He had served with Assistant Davidson since
his last return to the western coast in 1858, and had acquired much experience in the variety
of duties required in traversing a country so devoid of facilities for personal comfort or for
travel as the region over which he had been actively engaged.

After being detained in San Francisco two months by hi: injuries, Mr. Davidson rejoined his
party on the 4th of June, and under his direction Mr. Horace Anderson, who had been detailed
as aid, erected the signals for a tertiary triangulation betweon Tomales bay and Salmon creek,
to include Bodega bay, (Sketch No. 34.) The reconnaissance for this work had been made,
and signals necessary for the secondary and tertiary series of triangles, to embrace the coast
vorth of it to Russian river, were set up by Mr. Mosman previous to his departure for
Section XI.

Mr. J. M. Giiliss joined the party at the end of February, and after a period of ahsence on
special duty in Washington Territory returned to it on the 1st of August.

The following are the statistics of the season’s triangulation:

Signalserect,ed........................ ................ cres s e 24
Objects observed on. ... .o ot il e e s 71
Angles measured ... .... .. e bt et te e et e e e e 85
Number of observations  c oo vt vt it it iie s ti s b et e e 4,949

The horizontal angles were measured with the C. 8. theodolite No. 37. Over two thousand
observatiuns were recorded in measuring vertical angles.

Assistant Davidson was about to occupy the secondary station, ** Redwood,”” when his report
for the season was forwarded. He remarks, in reference to the means employed for securing
accuracy in the primary work, that the results show a mean probable error of only 4 0.720,
and that in some cases the probable error in the angular measurements is only 4-0.”15.

All the records and computations connected with the triangulation have been turned in and
filed at the office, .
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Magnetic observations,—In conmeetion with the work of secondary triangulation at Bodega, a
magnetic station was occupied by Assistant Davidson, and the absolute magnetic declination,
dip, and intensity were determined, as also the values of the instrumental scales. Some
observations were undertaken to determine the coefficient of temperature for the deflecting
magnet, but the freezing mixture provided for the purpose proved to be deficient.

The magnetic declination was observed also at Ross mountain. At these two stations five
hundred and fifty-one observations in all were made with the theodolite magnetometer No. 3
and dip circle No. 5.

Topography of Santa Cruz {sland, Cal.—The survey of this island, which is one of thie Santa
Barbara group, was resumed by Sub-Assistant W, M. Johnson at the opeuning of the working
season, and continued until the 6th of September. The statistics of the work done have not
yet reached the office.

Towards the cnd of September the party of Mr. Johnson was transferred to Half Moon bay
in the steamer Active, and the plane-table work is now in progress there to fill a gap in the
survey of the coast between San Francisco entrance and Monterey bay.

Topography of Petaluma creek, Cal.—The plane-table survey of this ‘tributary of San Pablo
bay was commenced by Assistant A. F. Rodgers on the 28th of June. Two sheets were pro-
jected for it—one to contain the topography of the upper part of the creek, including the town
of Petaluma; and the other the natural features along the banks from Lakeville to its entrance
into San Pablo bay. Mr. Rodgers worked on the upper sheet, and by the 10th of September
completed all the rcquisite details. The lower sheet was assigned to Mr. David Kerr, the aid
in the plane-table party. Both are now filled, and will be inked in the course of the coming
winter. Their limits are shown on Sketch No. 34,

The survey of Petaluma creek is based on the triangulation made by Assistant G. A. Fair-
field in 1858. A summary of the plane-table statistics is thus given in the report of Assistant

Rodgers: .
] Ya S =T Y= Y 33 miles.
Marshes, ponds, and sloughs « ..o vviai e e e 2333
Roads covert tine te e it e e b ceae e e e venn 33 &
_A_rea’ (in gauare miles) «ece v ni i i e 30%

The topographical sheet containing the survey of Napa creek was received from Mr. Rodgers
in December last, and is now at the Coast Survey office. That branch of San Pablo bay is
important as furnishing the only direct means of transportation for the agricultural and mineral
resources of one of the largest valleys of the State of California.

The two sheets of the survey of Petaluma creek represent about twelve miles of its course
above San Pablo bay. ‘

Topography of Sir Franeis Drake s bay, Cal.—This work comprises a survey of about sixteen
miles of the coast of California, between Duxbury reef and Point Reyes. The topography
includes a belt of about a mile and a half in breadth, and was executed between the 21st of
December and the 9th of June by the party of Assistant Rodgers. The details are on three
sheets, which connect with each other, and with the local surveys of Ballenas bay and Point
Reyes, made in previous seasons. A fourth sheet is nmow in progress for extending the
topography northward from the cape just named in the direction towards Tomales bay.

Sub-Assistant C. M. Bache joined the plane-table party on the 1st of June, and inked the
sheets embracing the completed work.

Assistant Rodgers was aided in the field by Mr. Kerr. The following arc statistics of the
detailed survey of the shore of Drake’s bay:

Bhore-1ine of 0CEean -« seev sete e sees toniat vt i anan 163 miles.
Bhores of creeks, BtC . veee s croranenes e e e e 49}
Area of topography, (square miles)s««- e eorr i iaii e 32

13 ¢
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The limits of the sheets referred to are marked on the progress sketch of the section, (Sketch
No. 34.) Tracings of the shore-line contained on them were furnished for the use of the
hydrogfaphic party of Commander Alden.

The const above Duxbury reef presented great obstacles to progress, being mountainous in its
character, and broken by sharp ridges and deep intervening ravines.

Assistant Rodgers is now at work on the shores of Tomales bay, above Point Reyes.

Hydrograply.—In the course of the season the party of Commander James Alden, U. 8. N.,
Assistant Coast Survey, executed the following surveys in this section with the steamer Af:t.ive..2
The loculities of work will be referred to in geographical order. The mouth of the Salinas
river (Monterey bay) was sounded out between the 1st and 15th of May.

The hydrography of the entrance and approaches of San Francisco bay was extended,
and finally completed at intervals during the present year.

At the special request of commissioners having in charge the improvement of navigation in

‘the entrance of San Antonio creek, Commnander Alden made a careful re-examination of the
Oakland bar, and sounded out the entrance minutely in the latter part of May. A tide-gauge
was set up for the reduction of soundings, and observations made for determining the character
of the currents in connection with them.

Petaluma creek, (San Pablo bay,) from its entrance upwards to the town of Detalums, was
sounded before the close of the season by the party in the Active. Before leaving the bay
hydrographic examinations were made by soundings on the *‘Tongue shoal,”” and at ‘' Hog’s
Back,”’ near the mouth of Sacramento river.

Resuming the coast bydrography north of San Francisco entrance, the in-shore soundings
were extended to Point Reyes, including Drake's bay and lagoon, (Sketch No. 35,) and from
Point Reyes carried northward to the entrance, and then quite through Tomales bay.

The several localities mentioned will be recognized by Sketch No. 34. An abstract of the

soundings made during the season is given below: .
Miles run in sounding Ch it e e e et s e v e seee e eee e e e e D e 356
Ang]es determined « s oo vt tv it tatees tossarnesrcoessncaas s cnsoss 3,886
Number of soundings .................................... ceresed 23, 837

Two original sheets, containing the soundings made in the harbor of San Pedro and its
approaches, and the survey of Humboldt bay, have been received from Commander Alden
since the opening of the year. The work at both of these localities was completed last
BCABOTL.

Commander Alden was detached from duty in the Coast Survey at his own request early in
October, and will be succeeded by Lieut. Comg. D. D. Porter, U. 8. N.

Tidal observations.—Under an arrangement made several years ago satisfactory to the chief
of the Engineer Burean, and by which the services of Lieut. G. H. Elliot, of that corps, became
available for the general supervision of the observations on the Western Coast, the self-registering
tide-gauges at San Diego and San Francisco have been kept in operation during the surveying
year. A temporary station was established at Cape San Lucas, and a series obtained which,
though defective, will serve for general purposes of comparison with the results found at the
two permanent stations. The records from the gauges kept at San Diego and San Francisco
are highly creditable to the observers, Mr. A. Cassidy and Mr. H. E. Uhrlandt.



THE UNITED STATES COAST SURVEY, 99

SECTION XI.

FROM THE FORTY-SECOND PARALLEL TO THE NORTHWESTERN BOUNDARY OF THE UNITED STATES, IN-
CLUDING THE COAST OF THE STATE OF OREGON AND THE COAST OF WASHINGTON TERRITORY.—
(SxeTcn K, No. 36.)

The following work has been execnted in this section since the date of my last annuul report:

1. The measurement of a preliminary base and triangulation of Gray’s harbor, W. T,

2. Progress in the triangulation of the Gulf of Georgia, W. T., including the measurement
of the preliminary base on Sandy Point.

3. The eclipse of July 18 was observed at a station near Steilacoom.

4. A reconnaispance with soundings at the mouth of the Coquille river, Oregon.

5. Tidal observations.

Office-work.—Additions have been made in drawing and engraving to Alden’s reconnaissance
of the Western Coast, (upper sheet,) and to the progress sketch, and the drawing has been
completed for a new edition of the preliminary chart of Washington sound. Progress has also
been made in the drawing of a general map and chart to include that sound.

Triangulation of Gray’s harbor, W. T.—The party of Sub-Assistant J. S. Lawson reached
the entrance of Gray’s harbor on the 23d of April in the brig Fauntleroy, and without delay
made preliminary arrangements for the triangulation. Mr. Lawson selected a site on the north-
ern gide of the entrance, and then measured a preliminary base, finding for its approximate
length 1,745 metres. Proceeding from that vicinity, a triangulation was laid out and measured,
to include the entire bay, as well its expansions north and south of the entrance as the body of
it setting up northward and eastward to the mouth of Chehalis river.

Daring part of the season Sub-Assistant Lawson was aided in this duty by Mr. A. T. Mos-
man, who joined his party near the end of March, and after a short absence in July refurned
to it again when relieved from special duty in the northern part of the section.

The plan of the triangulation of Gray’s harbor is shown on Sketch No. 36.

Mr. Lawson secured the ends of the base line temporarily with wooden blocks, pieces of
stone of durable kind not being procurable on the shores of the harbor. The line will be
remeasurcd before the ends are marked in the usnal way, and observations will be made to deter-
mine the latitude and azimuth of the lines of the triangulation.

As the work progressed signals were determined in position for the hydrography, but in
consequence of the detention of the steamer Active in Section X, and the detachment before
the close of the season of the officer in command, the soundings have not yet been taken up.
As already stated, an officer has been detailed to succeed Commander Alden in the charge of
the hydrographic party. and the work for which provision has been made will be included in
the operations of the coming year. Lieut. Comg. D. D. Porter, U. S. N., is now completing
arrangements for taking command of the steamer Active.

Stib-Assistant Lawson reported the completion of the preliminary wor]\ on the 1st of Sep-
tember, with the following synopsis of statistics:

Signals erected .-+ . -.-. .. et et re s it ea e tmeee e e e s 36
Stations occupied -« e eecvit it it i e e e e 22
Angles measured...... O IR 194
Objectsobservedon............. i e e e e s 154
Number of ObSErvations «««« ceev ceveaers arvs tanr snasanas messanens . 6,018

For the determination of hydrogmphxc and shore-line points four hundred and twenty-cight
single readings were taken in addition on secondary signals. The field computations were
kept up regularly as the work advanced, and us soon as practicable Mr. Lawson plotted the
points of the triangulation and traced in the shore-line of the harbor.
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Mr. Alexander Agassiz, who was attached to the party as aid at the outset of the working
season, resigned on the 1st of March.

Snb-Asgsistant Lawson states that while lying off the entrance of the harbor in the Fauntleroy
a northerly current of at least a knot and a half the hour was distinctly perceptible. His
general remarks in regard to the character of Gray’'s harbor are contained in the following
extracts from his report on the triangulation :

* The Fauntleroy crossed the bar on the last quarter of the ebb in two and a half fathoms,
but I am not certain that we were in the deepest water. * *® *® * ;

“ Gray s harbor is very much taken up by sand and mud flats which are bare at low water,
and have between them very contracted chanmels. The effect of these flats was greatly to
retard the progress of the triangulation by impeding cur movements. In some places they are
g0 extensive and the mud so soft that the stations could be reached only at high water. The
whole of the North bay is an extended mud flat somewhat cut up by channels that mark the
courses of a few small streams ewptying into this part of the harbor. In neither of these is
there sufficient water to float a2 whale-boat.”’

““Qur first anchorage, in three fathoms and a quarter, at a position north of Point Hanson,
though pointed out to us as the best, proved to be otherwise. I'rom the end of the growth of
trecs on Point Brown there is no defence whatever to the force of winds from the northwest
and west, and these are the summer trade-winds of this part of the Pacific coast. As these
winds at times blow very strong, with the rapid currents of the harbor, a heavy sea is the con-
sequence, making that anchorage not only uncomfortable, but actually ansafe. Independentof
this, there is another feature of the place which renders it dangerous as an anchorage. In the
entrance of the harbor there is a middle ground which is bare at low water. TUntil the tide
rises sufficiently to cover this bank the current sets regularly in the direction of the channel,
but then commences a heavy overfall, causing a rip or bore, especially on the large tides, and
strong enongh to tear vessels from their anchors. This effect happened to our vessel on the
night of the 4th of May, and other vessels have met with the same mishap. * *® * *

‘I consider the South bay as the only safe anchorage near the entrance of the harbor.”’

“The cursory examination made dwring the progress of the triangulation inclines me to
think that the hydrographic survey will develop many changes that have taken place in the
channels since they were first examined. The south channel is impracticable for vessels of
any draught, except at high water. There seems to be a middle channel leading into the
harbor, but we were unable to determine itg capacity.”’ :

‘« For vessels going to the head of Gray’s harbor or into the Chehalis river the north channel
is the only one to be used. It is very narrow in some places, and to be made available should
be buoyed out in its entire length,”’

The original record of horizontal angles messured by Mr. Lawson at Crescent City barbor,
in the lower section of the Western Coast, has been received at the office.

Triangulation of the Guif of Georgia, W. T.—Sub-Assistant Lawson was still at work is the
Gulf of Georgia at the date of my last annual report; and before leaving that vicinity he
measured, in addition to the progress then reported in statistics, thirteen angles, using seven
additional signals. He also traced about fifteen miles of the shore-line adjacent to his triangu-
lation of the Gulf of Georgia.

Measurement of o preliminary buse at Sandy Poinf, W. T.—After closing the triangulation
work of the season in November of last year Sub-Assistant Lawson proceeded to Sandy Point,
a marrow neck which projects southward from the main land of Washington Territory, towards
the north end of Lummi island, (Sketch No. 36,) and measured a base of 1,181.16 metres.
This 1ir§e connects with the triangulation of the Gulf of Georgia. The measurement was

made with the improved apparatus described in Appendix No. 45 of my annual report.for 1857.

As reported by Mr. Lawson, the site of the base on Sandy Point is not well adapted for great
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accuracy in the determination of its length, part of it running over unstable marsh. In other
respects it is devoid of the difficulties that present themselves on the numerous islands lying
more nearly central in the triangulation.

Soon after his return to S8an Francisco last winter, Mr. Lawson sent to the office the originals
and most of the duplicates of the journals kept in the field operations of 185859, These
are contained in twenty-eight volumes, and comprise the records of horizontal and vertical
angles, descriptions of the stations as marked for future reference, and notes of the measure-
ment of the preliminary base at Sandy Point. He has furnished also the field computation
derived from the measurements for horizontal angles.

The party in the Fauntleroy is now about to proceed northward and take up the plane-table
survey of San Juan island, in Washington sound.

Astronomical observations.—With the concurrence of the Hon. Secretary of the Navy, the
services of Lieut. J. M. Gilliss, U. 8. N, were tendered to the Coast Survey in May last, for
the special object of observing the solar eclipse of the 18th of July, for longitude purposes.
His kind offer having been at once accepted, preliminary arrangements were made at the Coast
Survey office, and the requisite aids and instruments were placed at his disposal, with instrue-
tions to proceed to Washington Territory, and to choose a station as nearly as practicable on
the line of the central eclipse. Lieut. Gilliss reached Seattle on the 22d of June, and after a
general reconnaissance of that vicinity, and inquiry in regard to others, with a view of procur-
ing the most eligible site for his observations, selected a knoll on Muck prairie, about ten miles
8.SE. from Fort Steilacoom. The determinations for time and latitude, with other observations,
were sucesssfully made, and the resnlts, as well as the general particulars connected with them,
are given in the report of Lieut. Gilliss, which will be found in the Appendix No. 22.

Mr. A. T. Mosman detailed from the party of Sub-Assistant Lawson, and Mr. James
Gilliss, from the party of Assistant Davidson, served as aids for this special duty.

Hydrographic reconnatissance of Coguille River entrance, Oregon.—Near the close of the last
surveying year Commander Alden detailed a party from the steamer Active to proceed, in
charge of Lieut. Jno. G. Mitchell, and make an examination and survey, if practicable, of the
Coquille river entrance. The party measured a preliminary base, determined the requisite
signals, and traced the shores for some distance, but the fogs and rain prevalent in November
prevented the use of the signals for laying down the soundings. Lieut. Mitchell reported that
the middle of the channel, for a distance of two miles from the mouth of the river, gave depths
varying between twelve and twenty-two feet.

A party from the Active is now engaged in a second examination of the mouth of the
Coquille, with a good prospect for snccess.

Previous to his detachment from the command of the hydrographic party on the Western
Coast, at his own request in October last, Commander Alden sent to the office a sheet contain-
ing the hydrography of the entrance to Haro and Rosario straits, and the sheet of soundings
made at the close of last season in the Gulf of Georgia.

Tidal observations.—One of the self-registering gauges in the general charge of Licut. G. H.
Elliot, U. 8. Engineers, as stated under the head of Section X, has been kept in excellent
working order by Mr. Louis Wilson, and the year’s series obtained from it is very satisfactory.

Office-work.—The Coast Survey office has continned, during the past year, to be in charge of
Captain W. R. Palmer, U. S. Topographical Engineers, the effect of whose experience and
careful administration may be traced in all its divisions. Lieutenant A. P. Hill, U. 8. A,, has
acted as general assistant. During occasjonal absences of Capt. Palmer, Lieut. Hill has been
in temporary charge of the office, and has shown his usual decided efficiency. :

The report of Captain Palmer (Appendix No. 19) is followed by those of the chiefs of the
several divisions of the office, viz: 1. The Hydrographic Division ; 2. T he Computing; 3. The
Tidal; 4. The Drawing; 5. The Fngraving; 6. T he Photographing and Electrotyping; 1. The
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Miscellaneovs Division. The details show minutely the occupation of each person, and the
progress resulting from their joint labors. The improvements made and making are of a
striking character, and are carefully stated. Captain Palmer, Lieutenant Wilson, and Mr.
Mathiot give interesting statements of the application of photography, which has now been
systematized in its minutest details.

The general occupation in the different divisions has been as follows :

Ilydrographic Division—Under Commander S. 8. Lee and Lieut. Silas Bent, U. 8. N.,
important revisions have been made of hydrographic work and of the charts resulting from it,
original as well as reduced, sailing directions, dangers, &c., &e. Hr. 4. Balback has been
attached to the division as draughtsman, and has executed the details under the direction of
Lieut. Bent. These include the verification of orginal sheets, the revision of engraved sheets,
the plotting of sailing lines and current stations, and the correction of positions of buoys,
light-vessels, &c. Mr. L. Karcher has been employed since April in making projections for
the hydrographic parties, and in replotting preliminary hydrographic work. Mr. W. B.
McMurtrie has made projections and views for charts, and part of the season was employed
in revising sheets of special localities. Messrs. W. S. Simpson and Orton Williams have been
assigned to the division for practice in hydrographic drawing in advance of taking duty with
the parties afloat.

Computing Division.—Assistant C. A. Schott has been in charge as heretofore, and has fully
maintained the efficiency required in this important branch of the office. He took the field
in August and September, and determined the magnetic elements at several stations on the
coast, and has, in addition to his general duties, contributed for this report several papers of
interest, coplies of which will be found in the Appendix, (Nos. 25, 28, 29, 36, 37, and 38.)
Of the computers attached to the office, Assistant T. W. Werner has been engaged in the
reduction of triangulations and azimuths; Mr. E. Nulty on reductions of azimuths and latitudes,
and Mr. J. Main in the revision of various astronomical computations, and in reducing mag-
netic observations. He also had charge of the division during Mr. Schott’'s temporary absence
on field duty.

Mr. G. Rumpf has been engaged in the revision of geodetic computations, and in adjusting
triangulations by the method of least squares. Mr. J, Wiessner was reassigned to duty in
August last, and has since been employed in adjusting triangulations and in miscellanecus
computing.

Mr. W. D. Storke was, for several months, on field duty, and while connected with the
division made reductions of triangulation work. Mr. B. H. Todd has becen engaged in various
astronomical and geodetic computations, and assisted in reducing results from the larger
triangulations.

Mr. J. T. Hoover acted as clerk to the division in the early part of the year, and also assisted
in preparing lists of geographical positions. He is replaced by Mr. J. H. Patton, who has
since performed the clerical duty and aided in special observations.

Asgistant A. 8. Wadsworth and Sub-Assistant C. Fendall were temporarily attached to the
division after their return from field-service at the south. Mr. H. Ledyard was attached for a
short period and engaged in clerical duty.

Tidal Division.—The labors of this division, which have been, as heretofore, conducted by
Assistant L. F. Pourtales, are stated in the Appendix before referred to.

Mr. Pourtales has continued, incidentally, the investigation of specimens of soundings, and
has made developments of much interest in this branch of research. '

The force of the division has been employed as follows: Mr. R. S. Avery on discussions
;elatwe tP the application of formulee, and, during occasional absences of Mr. Pourtales, he

s been in c.harge of the division. Mr. J. Downes has continued the graphical decomposi-
tions, reductions, and comparisons. Mr. J. W. Donn is engaged in verifying the records and



THE UNITED STATES COAST SURVEY. 103

corresponds with the observers. Mr. C. Balmain and Mr. J. R. Gilliss have made graphical
decompositions, and M. Thomas and 8. D. Pendleton have been employed in miscellaneons
reductions, ’

Drawing Division.— Lieut. Thomas Wilson, U. 8. 4., has continued in charge of this division,
and its progress, together with the great assistance which reduction by photography has ren-
dered to it, is {ully treated in his report, (Appendix No. 19.) The distribution of work has
been as follows: Assistant W. M. C. Fairfux, until within a short peried of his lamented
decease, which occurred on the 8th of August, and to which reference has been made in the
introduction to my report, was engaged upon the most elaborate topographical reductions.
Assistant M. J. McClery has also been employed upon work of a similar character, and has
filled in topography upon photographed outline. Mr. E. Hergesheimer has assisted in tlie
compilation of new instructions for draughtsmen and engravers, and has had charge of the
preparation and generalization of sheets intended for the photograph, and the verification of
the negatives of the same. Before entering upon these duties he was cngaged upon reductions
of topography and hydrography. Mr. A. Lindenkokl on topographical and hydrographical
reductions of various scales, projects, projections, verifications, and progress sketches. Afr.
W. P. Schultz, during the short time he was employed, worked on projects, projections,
progress sketches, diagrams, and preliminary charts. Mr. L. D. Williams on fine reductions
of topography and hydrography, verifications and projections. He also made additions to the
Congress map. Mi. 4. Strauz has been employed on hydrographic reductions and projections
for field parties. Mr. W. T. Mortin has worked on topographical drawings, and has filled in
topography upon outline reduced by photography. Mr. J. J. Ricketts and Mr. L. Karcher,
during part of the season, made hydrographic reductions for the smaller scale charts. The
former,fduring the year, was assigned to duty in the field, and the latter transferred to the
Hydrographic Division. Mr. S. B. Linton has made reductions of various kinds, progress
sketches, projections, diagrams and tracings, and has executed lettering. Mr. F. Faivjar is
employed on preliminary charts, in tracings, and in miscellaneous duties. My, B. Hooe on
tracings generally, and Mr. W. Fairfax and Mr. A. J. De Zeyk on the same during part of
the year. Messrs. J. W. Maedal and W. H. Gardner have made tracings of original sheets to
be used in photography.

- Engraving Division.-——The duties of this division have been conducted by Lixui. J. R. Smead,
U. 8. A., assisted by Mr. Edward Wharton. The distribution of the work to the engravers
has differed but little from that of the previous year. Mr. G. McCoy has been engaged upon
topography and views for charts; Mr, John Knight oh first class lettering; Messrs. 4. Rolle, oJ.
Linthoffer, A. Blondeaw, and H. (. Evans on topography; Messrs. A. Sengteller, W. Phillips, G.
B.2 Metzeroth, and .4. Maedal on topography and sand; Mr. H. S. Barrard on sanding; Mr. J.
C. Kondrup on first class outlines; Mr. J. V. N. Throop, up to the time of his dcath, upon
lettering for harbor charts; Messrs. E. A. Maedal, W. Ogilvie, A. Petersen, W. Langran, and
C. T. Klackring upon lettering and figures; Messrs. . F. Bartle, F. W. Benner, and W. A.
7 hompson wpon topography, sand, and miscellaneous work; Mr. E. H. Sipe upon lettering;
and Messrs. M. L. Wells and J. (. Thompson upon progress sketches and miscellaneous work.

Phrotograph and Flectrolype Division.—The details of the work done in this branch of the
office will be found in the report of Mr. George Mathiot, (Appendix No. 19,) who is in charge
of the division. Mr. Mathiot has continued his labors in photography, and, by substituting
glass for paper in the reductions, has overcome the effect of hygrometric changes on the paper
photograph. The process has been made a regular office method, and the short time that it
has been in use has proved its economy both in time and expense. It allows the engraving to
go on steadily, each plane-table sheet being reduced separately and the junctions being made
on the copper plate. Estimates of the chiefs of the Drawing and Engraving Divisions show
that the cost of publication of a chart by this method will be ut least one-third less than that
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by hand reduction. The method is detailed in Mr. Mathiot’s report. Three of the most
claborate charts of the survey are now engraving from the photographic reductions.

The photograph has been made available in several cases for forming projects for charts, the
facility with which a drawing can be enlarged or deduced being well adapted for this purpose,
as detached sketches on different scales can be readily combined into one. Mr. Mathiot has
had the intelligent assistance of Mr. David Hinkle in the various duties of the division.

Miscellaneous Division.—Lieul. J. B. Smead, U. 8. A., has, in addition to his charge of the
engraving, also had the care of this division up to the first of October, when he was relieved
by Lieut. N. H. McLean. U. S§. A. The various duties classed under this head have been well
and actively performed during the past year, and the delicate responsibility of curtailing the
number of those who have annually looked forward to the reception of the reports, caused by
the diminished number of extra copies ordered by the Congress of 1858-759, has been judi-
ciously accomplished. The distribution of the printed maps and charts during the year called
for over six thousand copies, and of the annual reports and sketches five thousand and seventy-
seven. The duty of assistunt in this division has been successively performed by Mr. V. E.
King, Mr. T. B. Alexander, Mr. C. C. Callan, and now by Mr. M. Maynadier. Mr..J. Ruther-
dale, printer, aided by M. J. Barrelt, has printed all the charts and sketches required for office
use and for distribution. My, M. Mertz backs all the paper required for the field parties, and
also devotes a good deal of time to securing from further damage the older and much-used
records in the archives. 3Mr. J. Vierbuchen, master machinist, and AMr. 4. Yeatman, master
carpenter, have kept their respective shops up to the standard requisite to meet all the calls
made upon them.

Commander 8. 8. Lee has continued to discharge acceptably, and with decided advantage to
the survey, the duties of hydrographic inspector, and has attended personally to the fitting out
of all the vessels used in the survey.

Assistant L. F. Pourtales in tidal discussions, Professor W, P. Trowbridge in that of the Gulf
Stream, and Assistant C. A. Schott in various questions which came up during the year, bave
rendered valuable service.

The duties of gencral disbursing agent have been discharged with hLis usual care, industry,
and fuithfulness by Samuel Hein, esq.

The principal clerk in the Superintendent’s office has, with added experience, continued in the
same effective track of duty; and in my service in the field Hugh McHenry, esq., has been very
attentive and industrious.

Regpectfully submitted.

A. D. BACHE,
Superintendent U. 8. Coast Survey.
Hon. Puruip F. TroMas,
Secretary of the Treasury.
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Distribution of the parties of the Coast Swrvey upon the cousts of the United Stales during the sur-
veying season of 1859-60.

Limits of sections.

| Parties. |

Operations.

Persons conducting opera-
tions.

Loealities of operations.

!
!
|
|
|
i

Secrion I,

From Passamaguod- |
dy bay to Point:
Judith, including:
the coast of Maine, |
New Hampshire, |
Massichusetts,and |
Rhode Island. |

[

4o

No. 1

Geodetic, astrono-
mieal, and m-g-
netic  observa-
tions,

Secondary triangu~
lation.

Secondary triangu-

lation.

Sccondary and ter-
tiary triangula-
tion.

Secondary triangu-
lation.

Topograph¥..ov.o-

Topography e wax

Topography. .ceoux

A. D, Bache, Superintendent:
G. W Dean, assistaut; J.
H. Toomer and R E. Hal-
ter, sub-assistants; H. W, |
Backe, R. H. Talcott, and
H. W. Longfeliow, aids.

C. O. Boutelle, assistant ; Lt.
George Bell, U, 8. A,, as-
sistant.

F. P. Webber, sub-assistant;
J. Kincheloe and G. U.
Mayo, aids,

J. A. Sullivan, sub-assistant,
(part of season;) G. A.
Fairfield, assistant, (part
of season ;) McLane Tilton
and J. D. Bradford, aids.

F. P. Webber, sub-assistant ;
J. Kincheloe and G. U.
Mayo, aids.

I. Huall Adams, essistant, !

(part of season ;) Charles f

Ferguson, sub-assistant.

Gunstock mountain, Belknap county, N,
H.: Unkonoonuc mountain, Hilisbo-
rough county, N. TL.; and Wachusett
mountain, Worcester county, Mass.,
cccupied for completing the primary
triangulation of the coast of New Eng-
land. Determinations made at the
first and last station for latitude, azi-
muth, and the magnetic elements,
(See also Section VII )

Secondary triangulation of the Cobscook
and adjacent parts of Passamaguoddy
bay. (See also Sections IT and V.)

Triangulation of Frenchman's bay, Me.,
extending from Pigeon Hill to Me.
Desert, and northward to the town of
Sullivan. Connection of the work with
the primary base on Epping Plains.

Completion of secondary triangulation
below Camden, Me., and determina-
tion of topographical points for the sur-
vey of the shores and islands in the
lower part of Penobscot bay, including
Rockland harbor. (See also Section
VI.)

Triangulation of the dependencies of
Muscongus bay cowmpleted, including
the entrances of the St. George, Me-
domak, and Damarigcotta rivers, Me.;
also Merrymceting bay and the An-
droscoggin river to DBrunswick. (See
also Section V.)

Plane -table survey of the shores of Sheeps-
cot river completed, and progress made
in the topography of Back river and
Woelwich peninsula. (Sve also Section
VL)

R. M. Bache, assistant......} Details of topography nearly completed

on the shores of Merrymeeting bay,

A. W. Longfellow, assistant . Plane-table survey of Harpswell Neck

completed, including the neighboring
islands of Mericonelg sound, Casco bay.
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APPENDIX No. 1-—Continued.

i i

Limits of sections. | Parties. Operations, Persons conducting opera- Localities of operations,
| ‘ tions.
Seerion IT— | No. 8 : Topography.-ccu-. H, L. Whiting, assistant; C. | Special resurvey of islands in Boston har-
(Continued ) | : Rockwell, aid ; Chas. Hos- bor for commissioners.
; ] mer, aid.
: 9 | Topography. -...-.! W. H. Dennis, sub-assistant .\ Special survey for commissioners across
! Cape Cod peninsula from the mouth of
Scusset river to Back River harbor,
Mass.
10 © Topography.eecea. A, M. Harrison, assistant ; P, | Plane-table survey of the shores of Cape
+ C. F. West, sub-assistant ; Cod bay continued from Barnstable
I A. W. Thompson, aid ; W, harbor westward to the vicinity of
W. Harding, aid. Scusset river.
11 ; Hydrography ..-.. Licut, Comg. T. S. Phelps, | In-shore bydrography of the coast of
: : U. 8. N., assistant. Maine extended across the entrance,
: and including the approaches of Mus-
{ congus bay, between Manbhegan and
! Damiscove islands. Jeffrey’s lLank
i thoroughly developed by soundings.
i (See also Bection VII.)

12 ; Hydrography - --.! Licut. Comg. J. P. Bankhead, | Hydrography of the lower part of the
| U. 8, N., assistant. Damariscotta river, Me,, completed
and connected with in-shore work.
! (Sec also Section V.)
|

} 13 | Hydrography ..... Lieut. Comg. John Wilkin- | Jeffrey’s ledge sounded by traverses, and
: | son, U. 8. N., assistant. off-shore line run from Cape Anmn to
| } feal island, N. 8. Re-examinations
i made in Salem barbor and Lynn har-
| bor, Mass. Special hydrography exe-
} | cuted in Boston inner harbor for the
! | city commissioners. Cape Cod bay,in
i | the vicinity of the mouth of Scusset
i ! river, sounded for commissioners. (See
i i also Section V1, Gulf Stream, and Sec-
} tion VIIL)
cseama..i Hydrography —.... Lieut. Comg. T. 8. Phelps, | Development of a new and extensive

15

16

14 : Tidal and current

observations.

Magnetic observa-
tions.

Magnetic and tidal
obzervations.

Tidal observations .

T. 8. N., assistant,

H Mitcbell, assistant; W,
T. Bright, L. M. Johnson,
and E. P. Heberton, aids.

Charles A. Schott, assistant;
A. 8. Wadsworth, assist-

ghoal found eastward and southward
of Davis’ south shoal, and determina-
tion of the position of Asia 1ip. (See
also Section VII.)

Special observations on the currents for
developing the cxuses of change in the
depth of Boston harbor. Investigation
of the character of tides and currents
near the mouth of Scusset river, (Cape
Cod bay,) and in Back River harbor,
(Buzzard’'s bay ) (See also Section
vIiL)

Declination, dip, and intensity deter-
mined at Provincetown, Wellfleet, and
Chatham, (Cape Cod peninsula.) (See
also Seetion 11 )

Magnetic observations made monthly
for declination, dip, and intensity at
Eastport, Me.; tides observed with self-
registering gauge in connection with
meteorological observations.

High and low waters cbserved at the dry
dock, Charlestown navy yard, Mass.
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Limits of sections. | Parties. Operations. Persons conducting opera- i Localities of operations,
tions. i
!
Section I ’
4
{.

From Point Judith | No. 1 | Reconnaissance._..! C. O. Boutelle, assistant_._.| Reconnaissance for stations to connmect
to Cape Henlo- i the primary triangulation in Massa-
pen, including the I chusetts and Rhode Island with that
coast of Connecti- { in Connecticut and New York by direct
cut, New York, cotrse from the Epping base. (Sce
New Jerscy, Penn- also Bection V.)
sylvauia, and part

of Delaware. .
2 | Triangulation - cu.. Fdmund Blunt, assizstant: | Triaggulation of Hudson river, X. Y.,

| Lieutenant W. G. Gill, U. completed by extension from New

i B. A., assistant Baltimore northward to the vicinity of
| Troy.

3! Topography.eeaeva- John Mechan, sub-asgistant ; | Topography of the shores of Hudson

l F. R. Hassler, aid. river completed above Hastings to

Tarrytown and Piermont, including
those villages and Irvington and Rock-
land. (¥ee also Bection IV.)

4 ; Torograpbye---e-- ' F.W. Dorr, sub-assistant___' Supplementary details of topography in
| the vicinity of Williamsburg and Rock-
away, L. I., to complete the topogra-
phy of New York bay and harbor,

(See also Scction VI)
6 | Hydrography ..... i Lieut. Comg, C. M. Fanntle- Hydrography of the Hudson river, con-
1 © 10y, U. S, N., assistant. tinued last season from Fishkill up-

: wards to Poughkeepsie,® and this sea-
| son extended from Poughkeepsie north-
i ward to Rhinebeck., (Jee also Beo-
: i tion V)

6 | Hydrography ..... Licut. Comg. J. Wilkinson, | Determination of the position of the

i T.S8. N., assistant. buoy at Sandy Hook shoal relative
| | to its former position. (See aleo Sec-
: tions I, VI, Gulf Stream, and Sec-

| tion VIIL)

i .

7 | Hydrography «.... | Lieut. Comg. Alex. Murray, | Re-examination of the False Hook chan-
U. 8. N., assistant. - nel, entrance to New York bay, and
. determination of a rocky spot east-
1 ward of the Sandy Hook light vessel
! (See also Sections 1V, V, and VI.)

8 | Magnetic observa- | Charles A. Echott, assistant; | Magnetic declination, diy, snd iutensity
tions. A. S. Wadsworth, assist- determined at Sag bharbar, Mount Pros-
ant. pect, and Fire Island beach, L. 1., and
at Barnegat, Long Beach, and Atlan-
tic City, N. J. (See also Bection I.)

-------- Tidal observations.! R. T. Bassett...._......__.| Series continued with the self registering
gauge at Governor's Island, (New York
harbor,) and with the box-gauge at

Secrron 117, Brooklyp, L. L
From Cape Henlopen b I I George D. Wise, assistant. .| Examination of and additional marks
1o Cape Henry, in- placed to secure tations used in the
cluding the coast i triangulation of Chesapeake bay. (See
of part of Dela- also Section VIL.)

ware,and the coast
of Maryland and
part of Virginia.

2 | Secondary triangu- | John Farley, assistant; 5. Supplementary work mear Nottingham ;
lation. A. Walnwright, sub-nssist- cowpleting the triangulation and shore- -
ant. line snrvey of Patuxent river, Md. ;
triangulation of the Potomac river ex-
tended filom Piney Point upwards, and
including Britton’s bay.

© Tnadvertently cmitted in Appendix of last annual report.
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APPENDIX No. I—Continued.

Limits of sections. | Parties.
i
1

N

Secriow JIT— J No. 3
(Continued.) }
i
|

1 4
I
j

‘ 5
|

. 6
i

7

Sgcroxn IV,

From Cape Henry to ; 1
Cape Fear, includ- |
ing part of the
coast of Virginia ;
and N, Carolina, i
i

2

—aa s

|
Operations. Persons conducting opera- ! Localities of operations.
i tions. !
% i
} —
! Popography . vcaen- C. T. Tardella, sub-assistant ; | Connection by plane-table gurvey between

Topography. e

J Topegraphy

Topography

Hydrography

Magnetic observa-
tions.

|
| Tidal observations .

Primary triangula- !
tion.

Topography

Reconnaissance. ...

T. C. Bowie, aid.

I. Hull Adams, assistant;
J. L. Tilghman, aid, (part
of season.)

8. A. Wainwright, sub-assist-
ant.

Geo. D. Wise, assistant ; O.
Hinrichs, aid.

Com’dr W. T, Muse, U. 8. N.,
assistant.

C. A. Schott, assistant

J. W. Donn, M. C. King

W. B. McMurtrie

Capt. T. J. Cram, U. 8. top'gl
engineers, assistant ; A, S,
Wadsworth, assistant,

John Mechan, sub-assistant ;
F. R, Hassler, aid.

John Mechan, sub-assistant ;
F. R. Hassler, sid.

the shote of Chincoteague bay and the
head of Pocomokesound, Md. (See also
Section VL) '

Supplementary topography fo complete
details on the south side of the mouth
of Elk river, Maryland. Shore line
run between Town Point and Leonard’s
creelk, completing preliminary survey
of the Patuxent river; and additional
details to cormaplete the topography of
St. Mary’s river, Maryland, (See also
Section 1.)

Shore-line traced on the sonth side of the
Potomac river, in the vicinity and in-
cluding the mouth of Coan and Yeo-
comico rivers, Virginia.

. Topography of the shores of North river
! and Ware river, at the head of Mobjack
bay, nearly completed. (See also Sec-
tion VIL)

Hydrography of the Potomac river, ex-
tended from the entrance upwards to
Blackstone island and in that vicinity,
including Britton’s bay and St. Clem-
ent’s bay.

Determination of instrumental constants
in connection with the magnetic ele-
ments at Washington, D. C. (See also
Sections I and IT )

{ Regular series continued with the self-
registering gauge at the Washington
ravy yard, D. C., and series kept up at
0Old Point Comfort, Va.

. Sketch of the coast in the vicinity of
Cape Henry, to accompany general
coaet chart No. IV,

Primary triangulation of the southwestern
part of Pamplico sound, N, C., extend-
ing to Royal Shoal rock ; and station oc-
cupied, in conneetion with the Bodies
island base.

Supplementary topography to connect
work north and south of Oregon inlet,
coast of North Carolina: and detailed
plane-table survey of the peninsula
westward from Cape Hatiteras, including
also the upper part of the island be-
tween Hatteras and Ocracoke inlets,
forming part of the shore of Pamplico
sound. (See also Section IL)

Boundings in Coanjock bay, and up the
North river, from the head of Curri-
tuck sound to Weir Point, with obser-
vations of the changes of level in the
sound. (See also Section 1I.)
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Localities of operations.

|
Limits of sections, | Parties. | QOperations. | Persons conducting opera- |
| ! tions.
i I
i i
Sgcrion 1V— No. 3 ! Hydrography...... Lieut, Comg. Alex. Murray,
(Continued.) i U.8 N, assistant.
E
........ Views.oowaenonoo., W.B. McMurtrie. ........_.
l
Secriox V. :
! | :
From Cape Fear to 1 | Primary & second- | ¢, P. Bolles, assistant; O.
St. Mary’s river, ary triangulation | Dinrichs, aid.
including the coast | and topography. |
of South Carolina | i
and Georgia. !
2 ' Primaryandsecond- | C. O. Boutelle, assiztant ; C.
ary triangulation. |  H. Boyd, aid.
|
!
|
i :
| !
i !
3 | Secondary triangu- :
lation. ! J. Kincheloe, aid. :
|
J
4 | Topography......_
i
l
{ * I
I
5 | Topography.......{ H. 8. Du Val, sub-assistant ;
J. D. Bradford, aid.
|
6 | Hydrography .....i
head, U. 8. N., assistant.
|
|
i i Stream.
|
i f
i !
i
7 | Hydrography .....

Line of soundings from Cape Henry to

Cape Loukout, and thence to Charles-
ton, traversinz off-shere hydregraphy
of this section.  (See also Sectiops V,
VI, and Gulf Strean.)

" Cape Hatteras and vicinity, drawn in per-

spective for off-shore chart,

Triangulation of the coast of North Caro-

lina completed between Shallotte inlet,
and the detailed topography executed
from Tubbs’ inlet westward and south-
ward to the vicinity of the State bound-
ary at Little river, 8. C.

Primary triangulation carried from the

Edisto base southward to Port Royal
sound, and connected with secondary
work, embracipg the coast of South
Carolina and 8t. Helena sound.  Tri-
angulation completed to connect the
waters of the sounds through the Coo-
saw, Morgan, and Beaufort rivers. (See
also Sections 1 and 11.)

F. P. Wehber, sub-assistant ; - Secondary triangulation of the coast of

Georgia extended southward and west-
ward from Altamaha sound; joined
with the survey of St. Simon’s en-
trance, and carried over Jekyl and St.

Andrew’s sounds. (See also Section I)

C. Rockwell a.. «ocou---.- Details of topography completed between

Port Royal sound and Savannsh river,
embracing Hilton Head island ; Pinck-
ney’s, Bull's, Dawfuskie, Terrapin, and
other islands; the shoresof the Inland
Paesage, Calibogue scund, and Cooper
river, with parts of the shores of May
river, New river, and swwaller branches

of the sound. (See also Section 1.)

Plane-table survey comruenced on the

shores of Wassaw sound, Georgia. De-
tails of topography continued in the
middle parts of Ossabaw island.

Lieut. Comg. J. P. Bapk- 5 Supplementary off-shore soundings be-

tween Charleston, 8. C., and Fernan-
dina, and extending from the coast of
South Carolina and Georgia to the Gulf
Re-examination of Maffitt's
channel, Charleston harber, and com-
plete hydrographic survey of the Coo-
saw, Morgan, and upper part of Bean-

fort river, S. C. (See also Section 1.)

Lieut, Comg. C. M. Faunt- ! Hydrography of Ossabaw sound, Georgia,
leroy, TU. 8. N., assistant. |

i

completed, includipg the bar and ap-
proaches, the Vernon river up to Mont-
gomery, and parts of the Great and
Little Ogeechee rivers, Wessaw creek,
and the Romerly and Florida passages.
(See also Section I1.)
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|
Limits of sections. ! Parties

Skcrroy V— 5
(Continued.)

No. 8
i
Secrion VI
From St. Mary’s 1
river to st.
Joseph’s bay, in-
cluding the east-
ern and part of
the western coast
of the Florida
peninsula, with
the Florida reefs
and keys.
2
3
;
i 4
5
1
[
7

i Operations.

Persons conducting opera-
tions.

|
|

Localities of operations.

!
{
H
] |
: ;

1‘ Hydrography

5

i
i
|
i

Hydrography

! Tidal observations -

Triangulation

It riangulation

|

{

Triangulation and
topography.

Triangulation

Topography. vasan.

Lieut, Comg. J. P. Bank-
head, U. 8. N., assistant.

Altamaha sound, Georgia, surveyed up-
wards to Mud river, in connection with
in-shore hydrography cf the coast of
Georgia, abreast of St. 8imon’s island,
and Hampton river sounded. (See also
Section 1.}

Lient. Comg. Alex. Murray, | Line of soundings run coastwise from

U. S N., assistant.

W. R Herron

Captain M. L. Smith, United
states topographical engi-

neers, assistant ;  Lieunt.
R. G. Cole, U. 8. A,
assistapt ; Lient. O. D.

Green, U. 8. A., assistant.

Bepjamin Huger, jr., sub-
assistant ; W. H. Dennis,
sub-assistant.

Charles Ferguson, sub-assist-
ant; Horace Anderson,
aid.

G. A. TYairfield, assistant;
P. C. ¥. West, sub-assist-
ant.

Lieut. W. R. Terrifl, ;. 8. A,
assistent ; Lieut. George
Bell, U. B. A., assistant;
W. S. Edwards, sub-assist-
ant; J. L, Tilghman, aid.

F. W. Dorr, sub-assistant ;

McLane Tilton, aid ; H.
W. Bache, aid.

C.T. Iardella, sub-assistant.

Charleston harbor to Cape Lookout,
N. C., and others along the coast of
South Carolina and Gecrgia, traversing
off-shore hydrography between Chailes-
ton and Fernandina. (See also Sections
1V, VI, and Gulf Stream.)

Belf-registering tide-gauge kept in opera-
tion at the custom-house wharf, Charles-
ton, South Carolina.

Lines opened and cleared for continuing
the air line triangulation across the
Florida peninsula from Waldo west-
ward to Gainsville, in the direction
towards Cedar Keys.

Connection made between the trinngula-
tion of St. John's river, Fla., and
that of Bt. Augustine harbor, includ-
ing the course of North river, and
triangulation of the northern part of
Matanzag river.

Triangulation and plane-table survey of
Iadian River inlet, Fla., completed,
and preliminary scundinge made. (Sce
also Section I.)

Connection over the waters of Chatham
Bay, inside of Florida reef, by trian-
gulation from 8hell key, (Barnes’s
Bound,) southward and westward to
Pigeon key, and completing the reef
triangulation.

Triangulation completed in the upper
part of Charlotte harbor, Fla., includ-
ing the adjacent Gulf coast to Boca
Nueva and the lower part of Peas
creek,

Complete topographical survey of the
barbor and city of St. Augustine, Fla.,
and coast approaches, with the shores
of the Ban Sebastian, Matanzas, and
North rivers, adjacent to the harbor.
{See also Section IL.)

Bhores of Charloite harbor, Fla., sar-
veyed north of Pine island, with the
lower parts of Myakka river and Peas
creek, nearly completing the topo-
graphy of the harbor and its ap-
proaches. (See also Section ITL.)
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tions.
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i

i

i
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Localities of operations.

Secrioy VI—
(Continued )

GULF STEEAM. cccuea.

Secrion VIL

From S8t, Joseph's
bay to Mobile bay,
including part of
the western coast
of Florida and the
coast of Alabamn.

Hydrography .....

Hydrography . .__.

Magnetic observa-
tions.

Tidal observations .

Hydrography.eeaa-

Astronomical, tele-
graphic, and mag-
netic observations.

Triangulation .....

Triangulation . ...

Trisugulation .....

Lieut. Comg. John Wilkin-
son, U. 8. N., assistant.

{ W.P. Trowbridge, assistant;
S. Walker, aid, (part of

seagon ;) G. D. Allen.

|

l

|

|
H

Lieut. Comg. Alexander 5 Hydrography of St. Augustine harbor,
Murray, U. 8.N., agsistant.

Flu , completed, including the bar and
approaches, and the adjacent parts of
the North, Matanzis, and San Scbas-
tian rivers. Development of a four-
fathom bank northeast of Indian
River inlet, and lnes of soundings
run coastwise to Fernandina to tra-
verse off-shore hydrography.  (See
also Section IV and V, and Gulf
Stream )

Soundings ¢xtended along the outside of

Florida reef from Lower Matacumba,
southward and westward, to Grassy
key. (Sz2e¢also Section I, Gulf Stream,
and Section VIIL.)

Station established at Key West for the

|

ray, U. & N., assistant ;|
Lieut. Comg. John Wiltkin- |

son, U. 8. N., assistant.

G. W. Dean, assistant; Ed-
ward Goodfellow,assistant;
A. W. Thompson,aid ; W.

D. Storke, aid.

G. H. Bagwell, sub-assistant

M. 0. Hering, aid.

8. C. McCorkle, sub-assistant;

Rufus King, jr.,aid.

|
F. H. Gerdes, assistant; Cl.a~
rence Fendall, sub-assis-

tant.

i
13
£

coutinuous record by photography of
the variations of magnetic declination
and intensity, with monthly observa-
tions for the absolute values of the
magnetic eluments.

J. A. Walker, H. Benners..., Serics continued - with self-registering

tide-gauges at Fort Clinch and Tor-
tugas.

W. B. McMurtrie __ .. ...... Drawings of views for charts of the

Florida reef. (See also Section VIL.}

Lieut. Comg. Alexander Mur- | Sections run across the Gulf current, from

Indian HRiver inlet and Gilbert's bar
eastward to the Bahama bank, and line
for depth and temperature carried
soiuthwest from  the Tortugas, and
thence to the coast of Cuba.  (See also
Sections I, 11,1V, V, VI, and VIII.)

Telegraphic determinations at Apalachi-

cola, Fla., Eufaula, Ala,, and Macon,
Ga , for diffcrences of longitude; with
observations for latitude, azimuth, and
the magnetic elements at Apalachicola,
and for latitude and the magnetic ele-
mentsat Eufaula. (See also Section 1.)

Coast triangulation along the western

side of Florida penivsula, extended
from Bayport southward to Tiger Point,
near the Anclote keys.

Triangulation east and west of 8t. Mark's

harbor, Fla., completed to Ocilla River
entrauce and Southwest cape, and that
of St. George’s sound extended west-
ward through St. Vincent’'s sound to
Cape San DBlas.

Triangulation completed in Santa Maria

de Galvez and East bays, Fla ; con-
nected also with that of Pensacola har-
bor, and carried northward over Black- °

water bay to Robinson’s Point,
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APPENDIX No. 1—Continned.

Localities of operations.

Limits of sections. DParties. Operations, Persons conducting opera-
| ! tions.
Sworrox VII— | No, 5 : Reconnaissance and : F. H. Gerdes, assistant ; J. G.
(Contiuned ) i triangulation. Oltmanns, sub-assistant ;
{ G, U. Mayo, aid.
| |
i 6  Topography_..._-. N. 8. I"inney, sub-assistant._ . .|
| |
| ‘
B )
| 7 Topography.ceoca. ' G D. Wise, assistant. ... .__.
1 ; !
'
I
| I
! |
........ ! Topography.-....... F.H. Gerdes, assistant; Clar-
f ence Fendall, sub-arsistant.
|
8 Hydrography ____. Lieut. Comg. J. J. Guthrie,
i U.8. N.,assistant.
' |
| |
9 ' Hydrography ... i Lient. Comg. T. S. Phelps,
I . 8. N., assistant,
i
|
........ w Hydrography ._._..} Lieut. Comg. T. 8. Phelps,
i U. 8. N., assistant.
|
|
|
........ | Tidal observations .| A. C. Mitchell o oceuooee
........ ! ViewSeoenn cvccuen.) W. B, McMurtrie . ... ...
Brcrmox VIIL
From Mobile bay to 1 | Triangnlation . ... Stephen Harris, sub-agsistant;
Vermilion bay, in- R. E. Halter, aid ; C. 8.
cludinz the const Peirce, aid.
of Alabama and
Mississippt, and
part of the const
of Louisiana.
2 | Triangulation ... . J. G. Oltmanns, sub

ant; G. U. Mayo, aid.

Preliminary base measured at the en-
trance of Perdido bay, and triangula-
tion commenced in the lower and up-
per reaches below Soldier's ereek. (Sce
alse Section VIIL)

Topography completed at the entrances
of the We-thlocco-chee and Homosassa
rivers, Fla., and joined north and south
with finished plane-table work.

Details of coast topography executed be-
tween Ocilia 1iver and St. Mark’s har-
bor, Fla., and westward of St. Mark’s
harbor, comipleting the shores of Oyster
and Dickerson's bays and part of
Crooked river, (Sec¢ also Section IIL)

Plane table survey of the shores of Santa
Marin de Galvez and East bays, em-
bracing also the shores of Blackwater
bay, northward to the mouth of Yellow
tiver.  (See also Section VIIL.)

Hydrographic resurvey of the Sea-Horse,
North West, and North Key channels
into Cedar Keys harbor, Florida. Sound-
ings carrfed from Sea-Homse reef on a
line southward to Tampa bay, and from
the reef due west nearly to the meridian
of Pensacola, and thence northward
into port. (See also Section VIIL)

Apalachicola harbor, Florida, thoroughly
sounded in connection with the hydre-
graphy of the adjacent parts of §t.
George’s sound, completing work east-
ward to Cab Point, and supplementary
soundings madealong shore from South-
west Cape to Crooked river.

Hydrography of Santa Maria de Galvez
bay completed, including East bay.
Soundings extended in Blackwater bay
northward to Eagle Point, and in Es-
cambin bay from Pensacola harbor up-
wards to Live Oak Point. (See also
Bection I1.)

Series with self-registering tide.gauges at
$t. Matk’s, Florida, Dog island, New
inlet, 8t. Vincent's island, and at War-
rington navy yard. (See also Bection
VIIL)

Coast features drawn for charts of Cedar
keys, St. George’s sound, and Pensacola
harbor.  (See also Bection VIII)

Triangulation extended from Point For-
tuna, Louisiana, gouthward and east-
ward across Isle au Breton sound, and
go;xtnected with that of the Mississippi

elta.

Triangulation westward from Coto Blanche

island, Lonisiana, completing prolfmi-
nary work in Céte Blanche bay. {Bee
alzo Section VIL.}
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Limits of sections.

Parties,

| Persons conducting opera-

Operations. !
tions. |
i

Localities of operations.

fSeorioN VIII—
(Continued.)

Szerion IX,

From Vermilion bay
to the Rio Grande
bonndary, includ-
ing part of the
coast of Lounisiana
and the cowst of
Texas,

15 ¢

No. 38

T
i
H
i
i
i
}
i
i

Topography cecenns | Malcolm Seaton, sub-assitt- | Detailed topography of north shore of
! ant; W.W. Harding,aid. | Lake Poutchartrain, Touisiana, from
| Bayou Bonfouea westward to a station

beyond Ragged Point, and of the south
| shore from Bayou Coushon te Bayou
Tchoupitoulas.

Topography and ; F. H. Gerdes, assistant; J. | Plane-table survey completed of the east-
magnetic  ele- | G, Oltmanng, sub-assistant; | ern part of the Mississippi delta, em-
ments., C. Fendall, sub-assistant; bracing Passe & Loutre and the North,

G. U. Mayo, aid. . Northeast, and Southeast Passes, with

the intermediaie bays and the shores

of Bay Rondo. Magnetic clements de-
termined at three stations on the delta.

(See also Section VIL)

| !
Topography and : J. . Oltmanps, sub-assist- | Topography of Cite Blanche bay from Céte
magnetic observa- | ant; G. U. Mayo, aid. Blanche island westward, and opposite
tions. shore of Marsh island, completing the
preliminary survey of the bay. Mag-
netic elements determined at Cite
Blanche island, (See also Section VIL)

Hydrography ..... Lieut. Comg. John Wilkin- | Resurvey of Molbile harbor, including

i som, U. 8. N., assistant. the lower parts of the Mobile, Spanish,

! | and Tensaw rivers, and reconnaissauce
i through the channel of Mobile bay to
| the Lower Fleet. (See also Sections I
; and IV und Gulf Stream.)
Hydrography -_-..j Lieut Comg. J. J. Guthrie, | Passe a Loutre, Northeast, North, and
¢ U. B. N, assistant. Boutheast Passes of the Mississippi
river thoroughly sounded, from their
respective barg to the head of the
passcs.  (See also Section VII.)

Tides and currents. | H. Mitchell, assistant; W. ; Special observations on the tides and
T. Bright, aid; L. M. | currents of Mobile bay and harbor at
Johneon, aid. | | stations ‘on the outer bar, in the Up-
per Fleet, and at the mouth of Ala-
bama river, with current observations
on Dog Island bar, Choctaw bar, and
also at the mouth of Spanish river.
(See also Section L)

Tidal observations.| A, C. Mitchell oo oot Series commenced with self-registering

. tide-gauges at Passe & Loutre and
Southwest Pass, (Missiseippi delta,) and
at Isle Derpitre. (Sce algo Section VII.)

Views..... ————— W. B. McMurtrie ec-wve.-... Perspective drawings of Chandeleur Is-
Jand light and its vicinity, and of Passe
n Loutrc entrance and light for charts.
(See also Sections II, IV, VI, and
| vIL)

Triangulation . ....| Sam’l A. Gilbert, assistant ; Extension of work coastwise from Aran-
Charles Hosmer, aid. sas Pass, southward and westwird to
Laguna Madre, and triangulation of
Corpus Christi and Nucces bays, Tex,
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APPENDIX No. 1—Continued,.

Limits of sections. : Parties !

Secrion IX— | No. 2
Continued. |

%
I
i
{
{
1
|

i

3 | Hydrography

i

Becrion X,
‘Western coast of the 1.
U. States, from the ! ;
8an Dicgo bound- |
ary to the forty- | |
gecond purallel,in- :
cluding the coast ! 1
of California,

Sgemion X1

Western coagt of the | 1
U. States, from the f
loty-second  par- |
allel to the north- |
westernboundary, |
includ’g the const .
of Oregon  and
that of Washing- |
ton Territory. |

Triangulation- ...

2 . Triangulation and | George Davidson, assistant
astronomical, and ;

magnetic
vations.

3 | Topography...._..}

Topography.eaaan-

Hydrography we-e- Commander James Alden,

Tidal observations.

topugraphy. i

1
|
|
P
i
|
¢

Operations. ! Persons conducting opera-
: tions.
[T e
Topography -ee.a- | W. 8. Gilbert, sub-assistant ; |
! T.C. Bowie, aid. 1

i
| Lieut. Comg. W. Roncken-
dorff, U. 8. N., assistant.

| W. E. Grecnwell, assistant __!

]
i

|
|
|

E. H. Fauntleroy and A, |
T. Mosman, aids, {part of ;
| scason ;) Jar. Gilliss and |
| Horace Anderson, aids, ;
(part of season.)

obser-

{ W. M. Johnson, sub-assist- :
! ant; C. M. Bache, sub- |
1 assistant, (part of season ) |

A. F. Rodgers, asgistant ; C. |

M. Bache, sub.assistant, |
: {pa1t of secason ;) David
i Kerr, aid.

!

U. 5. N., assistant. !

|
|

. engineers, i
1

: |
I |
! I

[

Localities of operations.

Plane-table survey of the shores of San
Antonio, Musquit, and Bt. Charles's
bays, Tex., completed, including also
Bt. Joseph’s island, or the outer coast
of Texas between Matagorda island and
Aransag Pass ; part of Mustang island ;
and the reefs and shell banks, with
part of the shores of Aransas bay.

Soundings inside of Matagorda bay, Tex.,
extended from the entrance northward
and eastward to Palacios Point, and
carried westward to Indiancla and
‘Well Point.

Primary work completed between San
Pedro and Santa Barbara, on the coast
of Santa Barbara channel. Prelimi-
nary bases measured and triangulations
made on Santa Ilosa and San Clemeunte
islands,

! Primary triangulation of the coast of

California extended from Bodega Head,
northward, to Russian river, with
secondary and tertiary triangulation to
include Bodega bay and the coast ad-
jacent. Observations for latitude, lon-
gitude, azimuth, and the magnetic
clements.

Plane-table survey of Sanfa Cruz island
cantinued, and topography commenced
on the shores of Half Moon bay, Cal.

Coast topography between Duxbury reef
and Point Reyes, Cal., completing the
survey of the shores of Drake's bay;
also plane-table survey of the shores
of Petaluma creek, (San Pablo bay,)
from its entrapce upwards to, and in-
cluding, the town of Petaluma and
Lakeville.

Soundings completed at the mouth of
Salinas river, (Monterey bay, Cal.,) on
Oakland bar, (resurvey,) with current
cbservations ; and at Tongue shoal and
Hog's Back, Bacramento river. Peta-
loma creek, (San Pablo bay,) sounded
out to Petaluma, and const hydrography
extended from Duxbury reef, porth-
ward, and above Point Reyes, includ-
ing Drake’s bay and lagoon, and
Tomales bay.

Lieut. G. H, Elliott, U. 8.  Series kept up with self-registering gauges

at San Diego and San Francisco., (¥ee

also Section X1.)

Triangulation and James 8. Lawson, sub-assist- | Preliminary base measured at Gray’s har-
ant; A.T. Mosman, aid, |

bor, W. T., and triangulation com-
pleted from the entrance to the mouth
of Chehalis river; work continued in
the Gulf of Georgia, including messure-
ment of the preliminary base on Sandy
Point, and topogruphy commenced on
Ban Juan island, Washington sound.
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Limits of sections. | Parties.

Operations.

T

| ; H

| Persons conducting opera- |
tions.

Localities of operations.

Astronomical ob- . Lieut J. M. Gilliss, U. 8. N.; ! Solar eclipse observed at Muck prairie,

SecrroN XI[— fcavnne.- I
(Continued ) gervations. { A. T. Morman and James | near Fort Steilacoom, W. T., for longi-
j i Gilliss, aids. tude purposes.
| !
........ I Tidal observations . i Regular observations continued with self-

! Tieut. G. H. Elliott, U. B.
| engineers. registering gauge, at Astoria, (See also

Section X.)}

APPENDIX No. 2.

List of Avrmy Officers on Coast Survey duty March 1, 1860.

1

1
Officers, | Rank. ' Date of attachment,
Thomag J. Cram. . . weecmameeaoa- Captain topographical engineers cooee . L icmmmiiaaaan. ; March 26, 1858.
W. R. Palmer { November 17, 1857.
M. L. Bmith ccneccanan- ! December 9, 1856.
E. B HuDtreureorennnns ;e emaann CAPEAIN CDZIDEErS v rmm e emsmmcmm mmm e e meemm s mem e | May 5,1851.
AP Bl oo e | Fitst lieutenant 16t artilery «acueesenmneemseeecmmneas November 23, 1855.
George Bell. ome cacamcmcmmcaccraans | [ 15 S QO cemme e e cmen e cmmm—— e m—————— ! November 15, 1859.
R .G Colevmmcacmcrmccamveemaean First lieutenant 8th infantry_ . . o.a ... ' June 11, 1859.
W. R Fernill o maaaaaaa] First lieutenant 4th artillery e oo o oo ome o aninaaa. “ March 19, 1858.
J. R Bmead cocnvcmmemmmneacmaan 5 First licutenant 2d artillery.o.oececcaoaaoanaaa [ . May 21, 1859.
Thomas WilsoD cccccveemocaa. eean.; First licutenant 5th infantry..... eccmmctemcm—an- cewemena! May 26, 1857,
O.D. Greéne weecveccacscaceccnanan Second lientenant 2d artillery «ceeccecncancceanaa --..-.---.i November 23, 1859,
APPENDIX No. 3.
List of Army Officers on Coast Survey duty September 1, 1860.

Officers. Rank. Date of attachment.
Thomas J. Crame e nveeecvmamacesme March 26, 1858,
W.R. Palmer..__oooooo. e November 17, 1857,
December 9, 1856.
May 5, 1851.
i June 16, 1860.
First licutenant 1st artillery cavmmecccmecmmmmacmomncmae-ann ; November 23, 1855.
e First lieutenant 2d infantry........ smmrmmmmmemomam e ‘1 March 21, 1869.
George Bell_.o.oovvmucnnn. wemeoons] First lieutenant Iat ATHIIErY.ae-ce cmmmeocaacmnocamzmnmmans f November 15, 1859.
B G Colereunmnincaincnnann —————- First licutenant 8th Infantryeeee .o oo sooamvanccomossonn - June 11,1858,
W. R Terrill comcue.oean.. eeemeaee| First licutenant 4th aréillery o ocevocacioransnnnan aeenes-| March 19,1858.
First lieutenant 2d artillery .. o oeoiovmmimamcmcmnaeacanas (‘ May 21,1859.

First lientenant 5th Infantry ccevcmcnmmscaoccmmmn o cmaas 3 May 26,1857, -
First lieutenant 8th Infantry cccceecmcmmaccccncrncncmecnas | March 9, 1860.

O. D.Greene. . ceancenn.... ceccmmm—

i
....... ..---..& November 23, 1859,
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APPENDIX No. 4.

List of Navy Officers on Coast Survey duty March I, 1860.

Vessels. ‘ Locality of service. Officers. Rank. Date of attachment.
l - S
Office - Work - cecmenooan 8.8 . Lee ramminreans Commander. . .e-camcan- August 8,18569.
DOrcaccicmcann W, L Museoaeecmeefaaconaan 6 LT February 27,1857.
DOceccceecmanan Silas Bent oo Lieutenant ..o cca.-. March 1,1860.
Steamer Bibb caceevan-- Under orders for Sec- | Alexander Murray...! Lieutenant commanding._ | April 23, 1858.
tion VI.
Schooner Crawford. ... | Section V. ovoooamunnn J. P.Bankhead.ocaailocaoaaos [+ [V October 186, 1858.
Schooner Varina....__.. 5 Section V. .ocooooioan C. M. Fauntleroy . |acecaneedOmcccvanecnnn.. November 13, 1858.
Schooner ATaAg0 «vewoman Section VI.ceacaancnnn ‘Wm. Ronckendorff- .| _.._._. 5 1 JAPRR ~-| November 10, 1859.
Steamer Corwin........ Section VI.oaaoeaanaan Johr Wilkinson_.... [emvamnan o L TR June 25, 1859.
Steamer ViXenomowaoo-. Section V1. ceuecanenn T. S Phelps e olaamonn G ¥ TR, August 23, 1859.
Steameor Walker........ Section VIIL.ooeoooo oo J. J. Guthrie ... EEEESEEE i 7o F October 10, 1859.
Steamer Active.aooee-.- Sections X and XT. ... James Alden._...__. Commander -.ueccaeeen-- May 18,1849.
J. G. Mitchell.....a. Lieutenant < voeanac- wew.| June 14,1858.
James Suddards . ... Passed assistant surgeon..| July 1, 1857,

APPENDIX No. 5.
List of Noavy Ogiicers on Coast Survey duly September 1, 1800.

Vessels, Locality of service. i Officers. Rank. Date of attachment.

| |
Office-work wcmeaeoann. I,[ 8.8 Lee ... Commander. ...ceeemcua- August B, 1859.
DO i Silas Bent ... _.____ Lieutenant «ocoeao oo March 1, 1860.
DO emmemmamam i J.J. Guthrie.. ..o loceeaua- d0ecnnemncnranas October 10, 1859,
Steamer Bibb ..__.___.. Repairing at New York.| A, Murray..ccaao-.. Lieutenant commanding. .| April 23, 1858.
Steamer Vixen..... .__| Sectiop I.oooao.. ...-.j 1. 8. Phelps ccccuaa. [REPRU' 1 S v-veme=-| August 23, 1859.
Steamer Corwin .....___ ! Bection Yoo onmane J. WilkinSOlee e nnua. cmemmaeedOinncantaamama| JUNE 25, 1859.
Schooner Crawford. . ....| Settion Tueceuceonoone ‘ J. P, Bankhead.eemealovnacnas d0-snvamesvenana! October 16, 1858.
Schooner Varing.oee oo Section TT.. e ccenona. C. M. Fauntleroyocoeolomeocaed0ucaeomacn- --| November 13, 1858.
Steamer Hetzel. . .. .ae. Section TIT ... ___._._. W. T. MU$e ccecen- Commander-...c..oeoua- February 27,1857
Schooner Arago covwew..| Section I8 .o ean ... ! W. Ronckendorff..._| Lieutenant commanding..| November 10, 1859.
Bteamer Active..ooo.... Sections X and XJ..... ]E James Alden.__..n.. Commander.e.. ameeuannn May 18, 1849.
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Tnformation furnished from the Coast Survey qffice by authority of the Treasury Department in
reply lo special calls during the year 1859- 60,

|
Date. Names. ‘ Data furnished.
1859. is
Oct. 8| A. W. Bhaffer, €8Q. ucoarrucnmnnacacmnanmnann . Bearings from stations on Hudson river, near Catskill, N. Y.
15 | Captain T. J. L€ e oo e e e | Variation of the magnetic needle at Snead station, Va.
26 | Professor A. Guyot, Princeton, N, Joacaaanan | Geodetic elements of the earth.
Nov., 11| J. A Millikenand L. H. Eaton ..o cmmcn .- ! Geograpbical posiiions near Cherryfield and Bangor, Me.
11 | 'T. B. Brooks, Monroe, N. Y oocouianaaa- “ Magnetic elements at stations on the Atlantic coast.
17 | G. W. Blunt, esq , New York . .ccccecnuan-.-! Hydrography of Atchafalaya bay, La.
2 N L Ay ! Hydregraphy of coast of North Carolina.
Dec 3 | Hon. I. L. Stevens cevewaaan .o i Tracing from hydrographic sheet of Canal de Haro, &c., W. T.
5| G. W. Blunt, esq., New York ... _ ... _. ! Additional hydrography of Atchafalaya bay, La.
20 | George Harding, esq., Philadelpbia ccaacaaao- I Shore-line measurements.
21 | Hon. Alexander Evans . coooo oo .o.. | Distances near Frenchtown and Elk Landing, Md.
22 | Hon. Jedediah Jewett, mayor of Portland, Me.. Tracing from the survey of Portland harbor, Me.
31 { Lieutenant John Mullan, U. 8, A___ . ______ .. i Computed predictions of moon culminations.
1860. i
Jan. 5 | J. H. Kroehl, New YorKeoeceeacuaunnaarenaa- ., Hydrography of the vicinity of Diamond reef, New York harbor,
6 | Edgar Burroughs, esq ... ... .._._.... Topography of Back bay, Va.
12 | B. Callan, €8Q.cauccncmavercnmacmaaraanmaas { Geodetic elements of the earth.
13 § John Downes, esq - --. .§ Height of Agamenticus station, N. H.
16 { Hon. D. L. Yule€ ucmneiccmmmcacnacnnnnan | Ses route distances along the Atlantic and Gulf coast.
17 | James Anderson, esq., Rockville, Md.._ .. --.. | Magnetic variation near Washington, D. C.
18 | Captain D. Leadbetter, Mobile .. o cncenan.- | Hydrography of Mobile bay, La.
24 | G. L. Richardson, €5q .- -ecccececemcnanan-uon | Elements for projecting maps.
25 | W. H. Mailler, New YOrK cvecmmanncacanan. { Hydrography of Coenties’s rzef, New York harbor.
29 | Hon. D, L. YuleCe e e e iaeeceacm e . Distances between ports on the Atlantic and Gulf of Mexico.
30 | G. 8. Quackenbog, New York._..__.._._.._ --] Variation of the magnetic ncedle near Washington, D. C.
Feb. 4 | T. Doane, 6(acncecurcrcrcnrcecconnnnnn -E Descriptions of stations in Boston harboer,
8 | G. L. Richardson, New York .. ... oo . . : Tracing from the survey of Boston harbor.
9 | Captain J. H. Simpson, U. 8. Accuaaacvan. i Meteorological observations at San Francisco.
16 | G. W. Blunt, esq , New York ... { Hydrography of the Hudson and East rivers, N. Y.
16 | W. G. Bogart, €8Q. cacacacaanns .i Maximum width of Hudson river, N. Y.
28 | Heory Toland, ¢8Quccreacccaae - | Tracing from survey of the vicinity of Pensacola, Fla.
March 2 | H. B. DawsoD, @80 oo oo ov o iircracoan- ! Hydrography of Lake Borgue, La.
9 | Hon. J.C. Borcheocacaccaacaaana cemm s mman ! Tracing from the hydrographic sheet of Crescent City barbor,
I cCal,
19 | John Trantwing, €G- e -c-ceecmacocnocnaacan Geodetic elements of the earth.
26 | W. Gill, esq., Richmond, Va ... . -ww- Topograpby of the city of Richmond, Va.
April 6 | M. Semple, esq., Philadelphia_ .. o uo oo, | Magnetic variation in Jat. 38° N.,long 79° W.
9 | Hon. D. L. Yulee. cvn cocmcamaccann . Bea route distances between ports on the Gulf of Mexico.
19 { E. M. Stanton, esq., Washington, D. C  Tracing from survey of the vicinity of Oakland, Cal.
20 | John Downes, €5q -vamaa P | Latitude of Webl's station, Md.
2L ] A. M. Len, €50.nacaccncncmncennnaane ! Material for map of the vicinity of Aransas, Tex.
30 | Captain D. Leadbetter, Mobile________...__.. Hydrography of Mobile bay.
May 9 | General Duff Greene. «ceccaecammcnaaceaman. ‘ Soundings in the Rigolets, La.
12 | Commander T. T. Hunter, U. 8. N____._..... Hydrozraphy of the entrance and bar of St. Augustine harbor.
30 ] C. C, Walden, esq Depths on sections across the Florida straits.
June 2 | A. M. Lea, €8G.--cco-—-—- Distances and azimuth between Aransas light and Mazatlan.
41 A 8. Eagton, €8G <o aoccceccmecnancuannoe Topography of the western shore of San Francisco bay, Cal.
9 | Light-house Board...ecceceuauimeann ¢ eas-s-| Tracing from the hydrographic shect of Newark bay, N. J.
11} F L. Olmstead. - oo e iicciaen Hydrography of East river, Harlem tiver, and Spuyten Duyvel
creck, N, Y.
14 | James Blair, 68q. cioveeimumomacmcans covnne Hydrography of Brunswick harbor, Ga.
23 | Marshall Parks, esq., Norfolk _._. Soundings in the North river, Va.
July 12 { G. W. Blunt, esq., New York .... Lines of soundings from Charleston to Fernandina, Fla.
20 Jocomann [ £ YD Off-shore hydrography from Cape Henry to Carysfort reef, Fla.
27 i Captain E. B. Hunt, corps of engineers avaeva. Hydrography of Key West harbor and approaches.
27 1 Hon. D. L. Y0le@u oo ce e o e oeeemmmmmmme Tracing from hydrographic sheet of Cedar Keys, Fla.
Ang. 7 | Joseph C. Chaires, esq., Tallahassee, Fla......| Local features of St. George's sound, Fla.
8 | Hon. D. L. Yulee .comcnvann ceeoan v eewe-] Sea route distances Gulf of Mexico and Pacific ocean.
Bept. :3 City of Portland, Me Topography of Portland harbor, Cape Elizabeth, &e.

W. A. Thorton, esg., Eufanin, Aldeecnaneans

Notes of meridian-line determination at Eufaula.
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Statisties of field and office-work of the United Statos Chast Survey during the years—

Pyevjuus’f 1844, 1845, 1846, | 1847, 1848, 1849, } 1850, 1851, 1852, 1853, 1854. 1855, 1856. 1857, '[ 1858, 1839, Total,
tn 1844, i
_ SRS — — | J— ———— PR NS
Reconnnissance— :
Area, in square mileS...... . ....oe... e 9,642 L0 8,79 | 1,830 | 2,950 | 3,040 10,150 | D20 | 3,510 | 1,706 | 1,708 75| 1,487 | 4,072 | 2,85 709 | L,7e| 5530
Partieg, number of, in €aCh YEAT. vevuveennnrnrari. 4 2 4 1 5 7 6§ 4 6 [ 5 13 7 50 " 8 14 i
Base lines— | !
Primary, namber 0f s vvasiiaiinnsvenann sesne teinen 1) [ PP R 1 | 1 R | TN P ) B O L PO 1. f ........ 10
8econdary, number of. ..., 2. T D Q 1 4 3 3 4 5 9 8 8 1 4 5 5
Length of, in miles 19§ 16 veed]iaens 9! 13 6} 173 2 44 181 3 24} 9L 9 3} 6L 163
Triaognlation—
Area, in square miles...... i 9,076 05 | 2,166 1,185 | 1,003 | 2,592 4,00} | 2,097 | 9,465 | 1,703 | 3,080 | 2,700 | 9,720 | 2,793 | 1,640 | 9,033 | 3,74 17,782
Extent of general coast, in miles, .oueiians veriennn 590 179 162 123 158 115 285 216 243 230 94 246 188 320 357 278 3om 4,113
Extent of shore-line, in miles, including bays, sounds, ’
islands, and Hvers. .. oooviiiaiianiiiseeiees wesenf 1,588 584 554 | 1,018 54t 6§ 1,328 7300 1,007 ) 1,104 884 | 1,269} 1,40t 1,895 f 1,481 | 1,715 | 2,002 20, 082
Horizonta] angle statious occupied..,.... . . 50 120 80 197 120 98 204 167 184 2 224 204 410 44 385 Jed 344 4,628
Geographieal positions determined. ............... | 1,183 147 148 3712 194 27 319 294 07 446 36 388 584 | 1,240 bl 803 04 8, 369
Vertienl angle stations oceupied .oovviiciiiisinenns 15 2 5 7 3 1 1R 13 22 14 7 89 6 1 4 13t 17 ' 35
Elevations determined, number of...... H“ 12 7 16 44 1 59 2 53 66 9 127 6 12 15 14 31 568
Parties, number of, in each year. siovvviiiiiavans, 4 & 8 7 8 10 13 14 14 13 18 17 17 20 A 19 b O
Astronomical operations—
Stutions occupled for azimuth, ..... Cerravanes verer 9 8 2 9 3 3 4 4 6 6 9 & 4 R 1 2 7 lxd
Stations occupied forlatitude...... ... . .oolll 9 8 3 3 8 2 4 [ 3 17 20 L 6 4 8 3 5 5 119
8 pied for Jongitnde saeuiiiiiiieann. 1l 2 3 3 7 3 7 18 2] 4 1 1 2 R ]
Per langitad 1 1 2 1 i 2 3 5 5 5 4 3 1 1 1 ) S PR
Bpecial longitude stations for occultations, &e....oclvvisiaiifieininnidieeions Joeein b O P T T e P [T T [P ps] 30 b2
Partics, number of, in cach YEar. vivsrvvicvrssrenn 1 3 2 2 3 3 5 5 6 4 7 7 6 4 3 4 ABliviiannes
Magaetic stations occupied, number of . vvveeviuris]erssans u 21 % 19 4 11 9: 10 g8 1 9 23 1 5 18 204
Tarties, numbet of, it €8CH YOAL.t tevvyyveiseeseanns]rearnnas b 3 3 3 3 5 4] 3 9/ 3 6 3 4 3 a 4 eee vares
Topography - |
Area surveyed, square miles. .......oovereenaneen..] 6,131 195| s3] 701 595 71| 53| 652, 69| 653 554 | 5137 656 53 1,003 706 6 | 15,607
Length of general eoast, in miles. ... . oooevveiiens 414 116 168 118 17 183 9% 133 | 60 | 236 ‘ 251 174 178 163 309 172 164 3,47
Length of shore-line, in miles, including rivers, '
creek, AU POBS. vovuveirensaiitiinsieiensennas| 7,667 424 879 | 1,120 | 1,460 { 1,703 | 1,709 | 1,55V | 1,760 | 1,737 | 2,100 | 1,796 | 2,138 | 2,398 | 3,913 | 3,408 | 2,34 38,103
Length of roads, in mites,,.oiavennis . 395 997 1 1,402 1,354 640 504 51 500 73 502 618 Kt T 1,404 870 431 24,077
Partics, number of, in each year, viveviinioscioians [ 5 6 8 9 9 n 1 1] 13 [ 17 12 17 17 23 23 2 |iieninnina
Hydrography-— 3
Prrties, number of, in etch year, .....coivvnvoinnns 2 5 5 [ 6 8 1t 1t 12 9 9 10 11 12 12 10 b N
Number of miles ran white sounding. v.eeseuern.. | 29,904 | 1,857 | 3,403 | 3,550 | 3,138 | 8,047 | 4,200 | 5,995 | 0,590 | 9,534 | 6,050 | 9,141 | 13,215 | 15,305 { 12,977 | 8,684 9,103 | 156,701
Aren sounded out, squars miles............oveeene.| 8,601 663 677] 57 979 | 2,185 | 1,335 | 2,12 | 3,200 | 2,823 | 2,061 | 1,037 | 3,433 | 3,743} 9,705 | 1,799 | 4,300 |  43.997
Miles run additional, of outside or deep-sea soundings.| 1,800 [ 1,020 [........ .. ...... 200 | 2,240 ... 1,188 2,037 360 1,902 | 2,793 5,219 1,202 3,218 2,082 | 2,358 27,644
Bouudings, pumber of . voasaiinianinicsienennnan. 808,147 120,827 [125,173 1220, 402 228, 402 253,003 263,824 264, 718 371,060 288, 370 ;305,377 162,454 526,875 {439,614 506,034 519,607 |398,063 | 5,800,545
Boundings in Guif Strem for teIMPLIAtUTe . cvuvusrrs]sesaraes|easesons 118 581 207 L P B R T e 1,053‘ 257 [ 310 [oovvene. 78 172 114 3,715
‘Tidal Stations, PEYMABENL. . cvuvereierersvrsnrcesanslorearons 2 p) 2 3 3 ' 3 4 4! 7 7 1 7 g 8 10 10 Liiiiianne
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APPENDIX No. T—Continued.

7 ] ' ! a T T
Previous; 1844, ] 1845, | 1846, 1847, 1848, 1849, 1850. 1 1831. 1852. 1853. 1854, 18335, 1856, | 1857, 1858, 1859. Total.
1o 1844, i
|
Hydrography— ‘
Tidal i pied temp Tl eis cnevesernnne 33 39 33 Py 35 41 51 76 78 89 ‘ 80 77 Kz 50 26 952
‘Tidal parties, number of, in each yeat..cuceinrsnos 5 i} 5 3 1 1 ” 9 1| 12 13 14 14 13 b1 PP
Current stations occopied ....iciovenn, sheen 42 41 59 54 28 44 41 24 89 10 .7 ¥4 156 7 8 868
Current pnities, number of, in €ach YEar. cevsnssnri], 5 3 3 4 i 4 7 k¢ 5 3! 5 6 i 2 DX PR
Bpecimens of bottor, pumber of.c.oeviserariannins 89 129 %1 ki 287 351 8 215 141 13 250 16 499 668 164 8,955
Retords-~ ‘
Triangulation, originals, ber of vol resranes 17 2 il R a8 40 33 33 64 45 | k'l 86 76 96 | 94 893
Astronomieal ohservations, originals, number of vols. 11 10 16 22 k2] 20 11 48 20 88 ’ 35 12 3 63 27 566
Magnetical observations, originala, number of vols. . 1 6 K 4 3 5 5 7 ' 6 4 ’ 33 } 13 4 10 9 123
Duplicaies of the ahove, number of volumes. ...\ » ) 44 19 19 23 43 (o R 76 81l 139, 140 168 ki 1,155
Computations ber of vol 17 21 2% 23 57 24 40 2] 101 o 14 99 83 101 88 1,055
Hydrographic soundings and angles, originals, vols.. 2% 152 54 154 134 170 213 206 | 183 66 ! 332 197 319 I 306 3,044
Rydrographic soundings and angles, duplicates, vols, 5 4 11 11 12 12 16 27 ‘ 15 7 } 28 7 21 2 19 263
Tidal and current observations, originals, voly ...... 47 51 44 40 67 ey ‘ 114 139 ‘ 3 70 ‘ 146 110 213 104 1% 1,631
Tidal and current observations, duplicater, vols..... 47 51 44 41 63 | 79 | 385 3 14 ki 87 100 67 74 57 1,443
Bheets from sell-registering tde-gauges, number of..!.. vevevaaslrvrrsevalvrvsnecelvannrieitoriane """""f" 28 ‘ 7 106 | ) 103 119 141 149 ks
‘Tidal reductions, number of vol 94 102 88 80 18 a8 | 2 2 ! 17 99 9 pe! 83 64 52 979
Total number of volumes of records. ....ec.veuen... 297 452 351 456 481 529 914 763 ‘ 728 634 } 1,115 828 | 1,020 1,092 804 11,152
Maps and elartg— : |
Topographical maps, originale. vvvrirvy veveaesnarse|  168] 14 16 2 29 20 22 B 41 47 \ 54 !l 5 5t 7 44 R E
Hydrographic charts, originals. .v.vevvvuseressennns 142 : -9 8 18 18 21 16 20 47 56 ‘ 56 52 65 G2 51 33 ket 7
Reductions from original ahects, number of. vyvuves 15 | 9 145 16 7 13 18 23 P 43 35 or 36 a 40 a5 92 504
T'otal number of manuseript mape and chaets, ..., 5 n -~ 39 50 64 54 56 73 114 151 ‘ 145 124 156 157 165 1121 165 1,985
Nuwmnber of sketches made in field and office. ... ’ 31l 24 33 32 29 48 82 85 126 137 103 101 152 125 132 197 353 1,980
Engraving and printing — [
Engraved plates of finished eharts, nimber of, ...... i 5 2 3 5 3 6 3 5 [ 5 4 2 7 3 7 [ 8 80
Evgraved plates of preliminary ehans, sketehies and \ 4 | ‘ ; ;
diagrams for the Const Hurvey reports, number ofs vuveeveleeos sanslinrsnnse 4 5 7 6 10 33 20 39 42 46 5 51 25 21 365
EICCITOIF PR PIRICS MANE 0 8ACH FEAT. «uveuveyereere caps <are]ieesseas]uereeensloernne 1 7 6 =] 8| =, 4| w| 50| e qw| o5| & 582
Finished charts published in each year, ceres! 4 3 4 3 } 10 3 4 6 6 3 | 2 8! 3 5 6 ‘ 6 i
Prelimivary charts and hydrographic sketches pub- : | ' J [ ! .
fahied....... 2 4 e 4 | 19w, ey 4| Wb
Printed sheets of mnaps and charts distributed. ....... 169 416§ 1,708 | 1,104 2,93 | 1,848 5,619 | 5,799 | 8,042 5,195 [ 8,858 | 19,147 | 4,209 [ 10,46
Printed sheets of ditto depusited with saie agents.... ... beael 8801 1686 4,981 5,016 | 1,506 5,068 | 6,865 | 4,375 | 3,232 2,57 | 2,895 i 6is | L7 Ahed
Library—Number of volames. ,...,... ..., 655 9 590 33 : 171 o073 18] 90| 389 106 | 116 \ 134
Instrumenta—Cost of soos vvreireen ., ..l $8.326 ;a«;,m 5$4,603 : $3,835 | 5,296 ‘w,m ' §3,938 | 93,069 !33,1&3 “ &1,23 ia!,e;)e !

section during the vear is eounted hut once,

GENERAL NOTE.

Parties.—An sverage number is piven for the yenrs previous to 1844, A party operating in more than oue | ;
i hand, owing 10 the binding up of separate volumes.
Engraved plates.—Progress sketches (averaging fourteen yearly)

Trisnguiation.—The extent of geuoral voust i measnred in genernl outline, including Delaware and Chesa-

line is aleo measured in general autline, aud includes such rivers only as have been trianguiated.
Tupogrophy ~-The length of general coast is measureq similarly to that undor triangulation ; but the shore-
tine under wpogrnphy represents the whole water-line gurveyed, including alt the minor indentations, as

represented ot the plane-table sheets,

|
peake, a8 well os all apen bays, but omitting the minor indentations of the sen-coast. The extent of shore- |
|
| eeding that of its campilation are, in some cager, .

report, owing to data not being, at the time of compilation, 1t

Records—The total number of volumes of records given in the table is greater than the number now on

are not connted.

Library —The number of volumes purchiased ind donated ap to 1848 wn'slﬁ.:'{ ) )
1t is to be rematked that the numbers appearing in the column of this tbie for the year immediately pre-

1 in the field.

subject 1o b ehanged, more or less, in the suceeeding
on, rully wirned into the vffice from the distant parties

LSYO)D SHLVIS dILINA HHL
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APPENDIX No. 8.

General list of Coast Survey discoveries and developments’to 1859, inclusive.

1. Only eighteen feet- at mean low water found on the rock one mile to the southward of
Seguin island, coast of Maine, 1859.

2. Temple's ledge, near Cape Small Point, Me., 1857. )

3. True position of the Hussey rock, in Casco bay, determined, correcting the erronecus one '
assigned on previous charts, 1859, '

4. Determination of the position of a sunken rock on which the steamer Daniel Webster
struck, in Casco bay, on the evening of the 13th of October, 1856.

5. Determination of the dimensions of Alden’s rock, near Cape Elizabeth, Me., 1854,

6. Determination of the position of the ‘*Hue and Cry,”’ the ** Old Proprietor,”” and other
dangers off Cape Elizabeth, Me., 1859.

7. Huzzey’s rock, south of Fletcher’s Neck, Me., determined in position, 1859.

8. Development of a four-fathom bank off Cape Porpoise, Me., 1859.

9. Fishing ledge, off Kennebunk, Me., thoroughly sounded, 1858.

10. A rock one mile to the southward and westward of Boon island, with seventeen feet
water. The sea breaks on it in heavy weather, 1858.

11. Development of a rock off Ogunquit, bare at low tides, and very little known, 1859,

12. Development of Boon Island ledge, coast of Maine, 1858.

13. A rock off Cape Neddick, Maine, determined in position, 1858,

14. A detached rock two-thirds of a mile northward and eastward of York ledge, Me., 1858.

15. Determination of the position of a rock more than a mile off the mouth of York river,
Me.; bare at low tides and dangerous to coasters, 1858.

16. Development of Duck Island ledge, 1858.

17. A fishing bank sounded out off Wood island, coast of Maine, 1859.

18. A very dangerous rvock, with only six and a half feet water, off the entrance to Ports-
mouth harbor, N. H., about four nautical miles eastward from the Whale's Back light, 1858.

19. A rock with twelve feet at mean low water, about four miles and a third eastward of the
‘Whale's Back, 1858,

20. Determination of rocks off Marblehead and Nahant, 1855,

21. A rock (not on any chart) in the inner harbor of Gloucester, Mass., discovered in 1853.

22. A bank ninety miles castward of Boston, with about thirty-six fathoms of water, prob-
ably a knoll connected with Cashe’s ledge, but with deep water between it and the ledge, 1853.

23. Boston harbor; Broad Sound channel thoroughly surveyed and marks recommended,
1848.

24. Several rocks in the fair channel-way in Boston harbor entrance, 1854,

25. An extension of the sand-spit to the southward of Sunken ledge, Boston harbor, since the
survey of 1847, 1858.

26. A bank (Stellwagen’s bank) with ten and a half to fourteen and a half fathoms of water
on it, at the entrance to Massachusetts bay, and serving as an important mark for approaching
Boston and other harbors, 1854.

27. Extension of Stellwagen’s bank to the southward and eastward some sixteen or seventeen
squarc miles, enclosed by the twenty-fathom curve, 1855.

28. Changes in the vicinity of East harbor, (Cape Cod,) 1857.

29. A dangerous sunken ledge (Davie’s ledge) to the eastward and in the neighborhood of
Minot’s ledge, 1854,

80. Development of a reef extending between Minot’s and Scituate light, 1856.
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31. A sunken rock, with only six feet on it at low water, off Webster’s Flag-Staff, Massa-
chusetts bay, 1856.

32. A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856.

33. Three rocks determined in position, partly bare at low water, off Manomet Point, Massa-
chusetts bay, 1856.

34. Determination of a very dangerous rock off Indian hill, and four miles southward of
Manomet Point, Massachusetts bay, with as little as six feet water on it, 1856.

35. Determination of the position of a small rock with less than four feet at mean low water,
near the channel and in the vicinity of Great rock, Hyannis harbor, Massachusetts, 1859,

36. Probable connection of George’s bank and the deep-sea banks north and east of
Nantucket, 1855.

37. The decrease of depth, with general permanence of form of George’s bank, off the coast
of Massachusetts, 1857.

38. A shoal spot near Little George’s bank, 1857.

39. Non-existence determined of ‘* Clark’s bank’ and ‘‘ Crab ledge,’’ laid down on certain
charts as distinct from an immense shoal ground off Cape Cod peninsula, 1856.

40. Nantucket shoals; Davis’s New South shoals, six miles south of the old Nantucket South
shoals, in the track of all vessels going between New York and Europe, or running along the
coast from the eastern to the southern States, or to South America; discovered in 1846,

41. Two new shoals north and east of Nantucket; discovered in 1847.

42, Six new shoals near Nantucket; the outermost fourteen and a half miles from land, and
with only ten feet water; discovered in 1848.

43. McBlair's shoals, off Nantucket; discovered in 1849.

44. The tidal currents of Nantucket shoals and the approaches, 1854,

45. Davig’s bank, Nantucket shoals; discovered in 1848, and survey finished in 1851.

46. Fishing Rip, a large shoal extending north and south, about ten miles to the eastward of
Davis’s bank, and thirty miles from Nantucket,with four and a half fathoms; surveyed in. 1852,

4. A ridge connecting Davis’s New South shoal and Davis’s bank; found in 1853.

48. A small bank or knoll with but five fathoms on it, about five miles east of Great Rip,
with twelve fathoms between it and Davis’'s bank and Fishing Rip, the water gradually
deepening outside of it to the northward and eastward beyond the limits of the series of shoals,
1853. \

49. Discovery of Edwards’s shoal, one mile and seven-eighths southward of Nantucket light-
boat, 1855.

50. Examination of the interference tides of Nantucket and Martha's Vineyard sounds, 1855.

51. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857.

52. Contraction of the inlet at the north end of Monomoy island, and opening of a new
entrance to Chatham harbor, 1853,

53. Muskeget channel; surveyed by Lieut. C. H. Davis in 1848, and Lieut. C. H. McBlair
in 1850.

54. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great
and Little Round shoals, Nantucket sound, 1856.

55. Determination of two shoal spots pear the mnorthern extremity of Davis’s bank, with
fourteen and eighteen feet water, 1856.

56. Further development of Bdwards’'s shoal, three-fourths of a mile from the Southern
Cross Rip, Nantucket sound, 1856.

57. Bhosal sand ridges discovered northward of Great Point light, Nantucket sound, 1856.

58. Important changes in geographical feature at the southeastern end of Martha’s Vineyard,
Muskeget channel, 18586.

16 ¢
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59. Numerous rocks in Martha’s Vineyard sound, Long lsland sound, and the various bays
and harborg connected with them.

60. Luddington rocks determined in position, about ten yards apart, a mile and a half
(nautical) southwest, by compass, from New Haven light, 1858.

61. The tidal currents of Long Island sound, 1854.

6¢2. The tidal currents of Hell Gate, 1857.

63. Least water on the Hell Gate rocks, determined by dragging, 1857.

64. Tidal currents in East river, N. Y., and surfuce and sub-currents investigated in New,
York harbor, the lower bay, and on the bar, 1858.

65. The currents of the great bay between Massachusetts, Rhode Island, Connecticut, New
York, and New Jersey, 1855,

66. Gedney’s channel into New York bay, having two feet more water than the old channels.
Had the true depth of this channel been known in 1778, (then probably existing, as seen by
comparing old and new charts,) the French fleet under Count IV Estaing would have passed
into the bay, and taken the assembled British vessels, 1845,

67. The changes in New York harbor, near New York city, between 1845 and 1858.

68. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by survey
of Lieut. D. D. Porter, U. S. N. .

69. Tle existence of a seventeen-foot spot on the shoal off the battery, New York harbor;
the extension of the shoal towards the channel, and the shoaling of the water generally between
the shoal and shore, 1859.

70. Shoal 1n the main ship channel of New York harbor, 1855.

71. The existeuce and character of sub currents ascertained as bearing on the physical
conditions of New York harbor, 1859.

72. The tides of Hudson river, 1856.

73. Sandy Hook; its remarkable increase traced from the surveys of the topographical
engineers and others, and by several successive special surveys made between 1844 and 1857.

74. Delaware bay; Blake’s channel at the entrance, discovered in 1844; open when the
eastern channel is closed by ice. This discovery has served to develop strikingly the resources
of that portion of Delaware.

5. Blunt's channel, in Delaware bay.

T6. Changes in the Delaware near the Pea Patch, 1847,

7. The true extent and position of the dangerous shoals near Chincoteague inlet, Va., 1852.

78. Metomkin inlet, Va., shoaling from eleven to eight feet in the channel during 1852.

79. Two channels into Wachapreague inlet, Va., one from the northward and the other
from the eastward, both with seven feet water at low tide, 1852,

80. A shoal half a mile in extent not put down on any chart, five and a half miles east from
the north end of Paramore’s island, Va. It has but four fathoms water on it, and nine fathoms
around it, 1852.

81. Great Machipongo inlet,Va. ¥ound to have a fine wide channel, with eleven feet water
on the bar at low ebb, and fourteen at high tide. Good anchorage inside in from two to eight
fathoms. 'The best harbor between the Chesapeake and Delaware entrances, 1852.

82. Two shoals near the entrance to the Chesapeake, one four and three quarter nautical
miles BE. by E. from Smith’s island light-house, with seventeen feet water upon it, the other
E. by 8. nearly seven and three quarter miles from the same light, with nipeteen and a half
feet upon 1t, 1853,

83. Only three feet water upon the ‘‘Inner Middle,”” the shoal part of the Middle Ground,
west of the *‘north channel,’ at the Chesapeake entrance, 1852.

84. A twenty-five fathom hole two and a half miles W.SW. from Tazewell triangulation
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point, eastern shore of the Chesapeake; all other charts give not more than sixteen fathoms in
this vicinity.

85. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848.

86. The soundink and measurement of the bars in Rappahammock river, 1855.

87. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance
of the Patapsco river, between 1844 and 1854.

88. Changes developed in the shore-lines at the entrance of Little Annemessex river, Chesa-
peake bay, 1859.

839. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, southeast
from New Point Comfort light-house, off Mobjack bay, 1854.

90. Re-examination of York spit, Chesapeake bay, and least water determined, (uine feet,)
1855.

91. York river, Va., as a harbor, 1857,

92. A recounaissance of the Wimble shoals, near Nag’s head, coast of N. C., 1854,

93. Submarine range of hills beyond the Gulf Btream tracked from Cape Florida to Cape
Lookont, 1855.

94. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hatteras,
1850.

95. A new channel, with fourteen feet water, into Hatteras inlet, formed during the year
1852, which is better and straighter than the old channel.

96. Changes at Hatteras and Ocracoke iunlets, 1837.

97. The general permanence in depth on the bar of Beaufort, N. C., with the change of
position of the channel, 1854.

98. Changes on the bar of Beaufort, N. C., 1857.

99. The well-ascertained influence of prevailing winds in the movement of the bars at Cape
Fear and New Inlet entrances, and the gradual shoaling of the main bar; the latter fuct being
of great importance to the extensive commerce seeking that harbor, 18538,

100. Changes in the main Western and New Inlet channels in Cape Fear, 1855.

101. Frying Pan shoals, off Cape Fear, N. C.; a channel of two and a lalf futhoms, upwards
of a mile wide, distant eleven nautical miles from Bald Head light-house across the Frying Pan
shoals. A channel, extending from three to four miles from the point of Cape Fear, to eight
or eight and a half miles from it, with sufficient water at low tide to allow vessels drawing
from nine to ten feet to cross safely. A channel at the distance of fourteen nautical miles from
Bald Head light-house, onc mile wide, with three and a half to seven fathoms water on it.
The Frying Pan shoals extend twenty nautical miles from Bald Head light-house, and sixteen,
seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out from the
light, 1851,

102. Shoaling of Cape Fear River bar thoroughly examined for purposes of improvement,
1852,

103. Changes of shore-line and hydrography determined at the Cape Fear entrauces, N. C.,
1858, .

104. Changes of the Cape Fear bars and channels, 1857.

105. Changes at the entrance of Winyah bay and Georgetown harbor, and the washing
away of Light-house Point at the same entrance, 1853.

106. Less water found off Cape Romain by preliminary examination than has been hereto-
fore assigned, 1859.

107. Maffitt’s new channel, Charleston harbor, with the same depth of water as the ship
channel, 1850.

108. The changes in Maffitt’s chanpel, Charleston harbor, 8. C., from 1852 to 1857.

109. Increase of depth developed in Maffitt’s channel, Charleston harbor, 8. C., 1858.
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-

110. Changes in the main ship chanuvel, Charleston harbor, 1855.

311. Changes in the channels at the entrance of Charleston harbor, 1852.

1192. The remarkable discovery of continucus deep-sea soundings off Charleston, and of
soundings in the depth of between four and five hundred fathoms beyond the Gulf Stream,
1853.

118. Development of the changes affecting the entrance to North Edisto river, 8. C., 1856.

114. Discovery of a new channel between Martin’s Industry (shoal) and the southeast
breakers, Port Royal entrance, 8. C., 1856.

115. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the
coasts of North and South Carolina, Georgia, and Florida, 1853.

116. The discovery of the cold wall, alternate warm and cold bands, and various other
features of the Gulf Stream, especially such as concern its surface and deep-sea temperatures,
and its distribution relative to the shore and bottom of the ocean. ]

117. Various facts relative to the distribution of minute shells on the ocean bottom, of
probable use to navigators for recognizing their positions.

118. Examination of Doboy, St. Simon’s, and Cumberland entrances, 1855.

119. A shoal inside of the entrance to Amelia river, Fla., 1857.

120. Hetzel shoal, off Cape Canaveral, Fla., 1850,

121. Temperaturc of 34° bencath the Gulf Stream, thirty-five miles east of Cape Florida, at
a depth of three hundred and seventy fathoms, 18565,

122, Further cxplorations in developing the character of the Gulf Stream in the Florida
channel, 1859.

123. A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light-
house, Florida reef, with a depth of water of twenty-six feet at the entrance, 1854.

124. A new passage, with three fathoms water, across the Florida reef to Legaré harbor,
under Triumph reef, (latitude 25° 3(/ N., longitude 80° 03’ W.,) which, if properly buoyed,
will be valuable as a harbor of refuge, 1852.

125. A safe rule for crossing the Florida reef near Indian key, 1854.

126. A new chanuel into Key West harbor, 1850.

127. Co-tidal lines for the Atlantic coast of the United States, 1854.

128. Rules for navigators in regard to the tidal currents of the coast, 1857.

129. Isaac shoal, near Rebecca shoal, Florida reef; not laid down on any chart, 1852,

130. Channel No. 4, a northwest entrance into Cedar Keys bay, 1852.

131. Directions for entering the harbor from Crystal River offing, western coast of Florida
peninsula, 1856,

132. A new channel discovered, leading into St. George’s sound, (Apalachicola, Fla.,) at the
east end of Dog island, and anchorage connected with it, 1858,

133. Shoals near the east and west passes of St. George’s sound, (Apalachicola, Fla.,) and a
new channel found between Bt. George’s and St. Vinceut’s islands, 1858.

134, Mobile Bay Entrance bar; in 1832 only seventeen feet at low water could be carried
over it; in 1841 it had mnineteen, and in 1847 it had twenty feet and three-quarters, as shown
by successive surveys, 1847.

135. The diminution, almost closing, of the passage between Dauphine and Pelican islands,
at the entrance of Mobile bay, 1853.

136. Horn Island channel, Mississippi sound, 1852,

137. The removal of the east spit of Petit Bois island in the hurricane of 1852, opening &
new communication between the Gulf and Mississippi sound, and rendering Horn Island Pass
more easy of access by the removal of knolls, 1853.

13%. The accurate determination of Ship shoal, off the coast of Louisiana, in connection with
the site for a light-house, 1853,
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139. An increase of depth of water on the bar of Pass Fourchon, La., 1854.

140. Deep-sea soundings in the Gulf of Mexico, 1855-'56.

141. Tidal phenomena of the Gulf, 1855,

142. The changes at Aransas Pass, Texas, as bearing on the question of a light-house site,
1853.

143. Co-tidal lines of the Gulf of Mexico, 18586.

144. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1856.

145. Development of a bar at the entrance of San Diego bay, Cal., 1856.

146. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half feet water,
not laid down on any chart, 1852.

147. The determination of the position and soundings on Cortez bank, off the coast of Cali-
fornia, 1853.

148. Complete hydrographic survey and determination of a point of rock on Cortez shoal,
1856,

149. Tides of San Diego, San Francisco, and Astoria, 1854.

150. The non-existence of San Juan island, usually laid among the Santa Barbara group, 1852.

151. Co-tidal lines of the Pacific coast, 1855.

152. Determination of Uncle Sam rock, 1855.

153. Investigation of the currents of Santa Barbara channel, 1856.

154. Red sand marking the inuer entrance to the Golden Gate, 1855

155. Channel sounded out between Yerba Buena and the Contra Costa, San Francisco bay,
1855.

156. A reef developed off the Contra Costa flats, San Francisco bay, Cal., 1858.

157. Whiting’s rock determined in position, near the ¢ Brothers,’’ at the entrance of San
Pablo bay, Cal., 1858.

158. Further development of the extent of Commission rock, San Pablo bay, 1856.

159. Changes in the channel entrance of Hummboldt bay or harbor, Cal., 1852 and 1853.

160. South channel, Columbia river, surveyed and made available to commerce, 1851.
Changes of channels, their southward tendency, and & new three-fathom channel from Cape
Disappointment due west to open water, Columbia entrance, 1852. Further changes, 1853.

161. The depth of water on the bars at the entrance of Rogue river and Umpguah river,
Oregon, 1853,

162. A shoal at the northern entrance to the Strait of Rosario, W. T., giving good holding
ground in thirty-three fect, 1854.

163. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusually low
tides, and surrounded by kelp, 1854,

164, A bank of three and a half fathoms, about a mile off the southwest point of Sucia island,
at the northern entrance of Washington sound, W. T., 1838.

165. Belle rock, in the middle of Rosario strait, visible only at extreme low tides, 1854.

166. Entrance rock, at the entrance of Rosario strait, 1854.

167. Unit rock, in the Canal de Haro, W. T., visible only at extreme low tides, 1854.

168. A three-fathom shoal in the Strait of Juan de Fuca, off the southeast part of Bellevue,
or San Juan island, 1854,

169. Allen’s bank, Admiralty inlet, W. T., 1857,

170. A five-fathom shoal in the Strait of Juan de Fuca, between Canal de Haro and Rosario
strait, 1854.

171. A bank in eleven fathoms off the southern entrance to Canal de Haro, 1854.

172. The non-existence of two islands at the northern entrance of Canal de Haro, laid down
on charts, 1853.

178. Various surveys and charts of small harbors on the Pacific coast of the United States,
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and a continuous reconnaissance of the entire western coast and islands adjacent, a great part

of which was imperfectly known.
174. Winds of the Western Coast of the United States, 1857.

Additional list for 1860.

1. A ledge with four fathoms water on it discovered 8.SW. § W. (true) and a mile and a
quarter from Pemaquid light-house, coast of Maine.

9. Numerons dangerous reefs and ledges developed at the entrance and in the approaches of
Damariscotta river, Me.

3. Two rocks, one with three and a quarter fathoms, the other with only ten feet of water,
and a ledge with three and a half fathoms, found in the channel of Booth bay, Me.

4, Jeffrey’s bank and Jeffrey’s ledge, off the coast of Maine, thoroughly sounded out.

5. Determination of the position of White Rock ledge, at the entrance of Saugusriver, Mass.

6. Discovery of a rock with only seventeen feet of water at mean low tide in the Narrows of
Boston harbor.

7. Special investigation of the currents of Boston harbor.

8. Special tidal and current observations at the mouth of Scusset river, {(Cape Cod bay.)

9. Discovery of a shoal lying N.NE., over six miles long, and twenty-four miles southeast of
Davis’s South shoal, with ten to ten and a half fathoms of water.

10. Extent of the sea encroachment at Cape Hatteras, and changes found near Hatteras
inlet, N. C.

11. Greater depth found through the channel of Coosaw river, 8. C., (inland passage,) than
has been hitherto supposed to exist.

12. Changes in shore line and in depth observed in Ossabaw sound, Ga.

13. A new channel developed leading into Sapelo sound, Ga., three-quarters of a mile south.
ward and better than the one in use.

14. A shoal spot found off the coast of Florida, ten miles from land and fifteen miles NE. of
Indian River inlet.

15. Teunessee shoals, Florida reef, developed, giving only twelve feet of water on the outer
ghoal.

16, The position of a sunken wreck determined and marked, lying off Grassy key, Florida
reef, and near the track of vessels.

17. Further investigation of the character of the Gulf Siream in the Florida straits.

18. Indications noticed of a deeper and better channel forming to lead to the East Pass anchor-
age, St. George’s sound, Fla.

19. Changes in the depth of water observed by comparison of soundings at Perdido entrance.

20. The currents of Mobile bay specially investigated.

APPENDIX No. 9.

Letter io the Secretary of the Treasury, stating the position of @ rock found off Pemaguid Point and
of others in the channel of Booth bay, Me., determined by Lieut. Comg. T. S. Phelps, U. 8. N.,
Assistant Coast Survey.

Boston, November 12, 1860.
Siz: T have the honor to communicate, in exiracts from a report of Lieut. Comg. T. S.
Phelps, U. 8. N., Assistant Coast Survey, the particulars of several dangers to navigation,
found while prosecuting the in-shore hydrography of the coast of Maine, in the vicinity of
Muscongus bay, with the steamer Vixen. ’
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“ A small ledge,*with four fathoms on it, was discovered a mile and a quarter S.SW. I W.
(true) from Pemaquid light-house; also two rocks and a ledge in Booth bay, with the following
distances and bearings from Burnt Island light-house, viz:

*“ A rock with three and a quarter fathoms on it, six hundred yards south, (true.)

*“A rock with only ten feet of water on it, eleven hundred and twenty-five yards S.SE.,
easterly, (true,) and three hundred and ninety yards from the nearest point of Squirrel island.

‘A ledge with three and a half fathoms on it, and eight hundred and twenty yards distant,
S. by E. 1 E., (true.)

“‘These rocks are in the channel way in beating into Booth bay, between Squirrel island and
South Port ledge.”’

I would respectfully request authority to publish this communication in the form of a notice
to mariners.

Very respectfully, yours,
A. D. BACHE,

Superintendent U. S. Coast Survey.
Hon. HoweLL Coss,

Secretary of the Treasury.

APPENDIX No. 10.

Report of Lieut. Comg. J. Wilkinson, U. 8. N., Asststont Coast Survey, giving the bearings and
ranges from the Corwin rock, in the Narrows of Boston harbor.

U. S. Coasr SurvEY STEAMER CORWIN,
Boston Harbor, September 4, 1860.

Sir: I communicate herewith the bearings and ranges of the rock discovered in Boston
Narrows during the recent examination made in that locality in pursuance of your instructions
to me, dated July 14, This dangerous obstacle to navigation through the Narrows lies near
mid-channel in four fathoms water, and has probably been encountered by vessels. Tower
rock, (or ledge,) upon which many were supposed to have struck, is much nearer False Spit,
and the sailing line passes between the two rocks, the distance between them being eighty-five
yards,

Bearings from Corwin rock.

False Spit beacon, (E. } N.,) N. T4° 20’ E., true.
Narrows light-house, (NE. } N.,) N. 33° E., true.
Nix’s Mate beacon, (NW. 3 W.,) N. 61° W., true.

LRanges.

SW. corner of Nix’s Mate beacon wall and foundry chimney in navy yard.

False Spit beacon and Boston light-house. ’

The newly discovered rock is of irregular shape, with a base of about a hundred and thirty
feet in circumference and rises to a peak, with a depth on its crest of seventeen feet at mean
low water, or fifteen feet and three-tenths at low water of spring tides. *® * *

Very respectfully, your obedient servant,
J. WILKINSON,
Lieut. Comy., Assistant Coast Survey.
- Prof. A. D. Bacag, ‘
Superintendent U. 8. Coast Survey.
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APPENDIX No. 11.

Letter to the Secrelary of the Treasury, communicating porticulars relative to the position and extent
of the Asia Rip and Phelps’s bank, off Nentucket, in extracis from the report of Lieut. Comg. 7.
8. Phelps, U. S. N., dssistant Coast Survey.

New York, November 14, 186G0.

Sir: Information having been received from Messrs. E. & G. W. Blunt, of New York, that
her Britannic Majesty’s mail steamer Asia, Captain Lott, had, on the 16th of August last,
passed through a tide rip to the sonthward and eastward of Nantucket, upon which a sounding
of eleven fathoms was obtained, a surveying vessel, under the command of Lieut. Thomas S.
Phelps, U. 8. N., Assistant Coast Survey, was despatched to make an examination of the
locality. This resulted in finding the shoal reported by Captain Lott, and also-in the discovery
of avother of much greater extent.

I have the honor to communicate, for the general benefit of navigation, the following
extracts from Lieut. Comg. Phelps’s report:

“ Near the position given by Captain Lott, of the Asia, is a small, well-defined rip, corre-
sponding with his description, it being about a mile in length and a quarter of a mile in width,
with eleven fathoms on the shoal. Ialf a mile to the eastward of this lies the south point of
another shoal which extends to the N.NE., six and a half miles, with but ten and ten and a
half fathoms of water upon it in several places.

“These shoals are distinctly marked by the rips on both the flood and ebb tides, but with
deep and smooth water between them. Their position is between the—

40° 46' N. } 69° 19’ W, }

40° 53’ N. 69° 25" W.
and about twenty three (23) miles SE. by E. from Davis’s South Shoal light-vessel.”’
An examination was made of a number of other rips in the vicinity, but no shoals or banks
were found except those above described.
I would respectfully request anthority to publish the above.
Very respectfully, yours,

Latitudes { Longitudes {

A. D. BACHE,

Superiniendent U. S. Coast Survey.
Hon. HoweLL Coss,

Secretary of the Treasury.

APPENDIX No. 12.

Extracts from the report of Lieut. Comg. C. M. Fauntleroy, U. 8. N., dssistant Coast Survey,
relative to the bar and channels of Ossabaw sound, Ga.

UxITED STATES SURVEYING SCHOONER VARINA,
' Ossabaw Sound, Ga., May 4, 1860.
Desr Sir: The channel outside of Ossabaw sound is narrow, and the entrance leading in is
nearly six miles to the southward of it. The entrance can be approached with confidence, as
the Sourldings shoal gradually from eight to three and a quarter fathoms, and that depth can
b_e carried in until the north point of Ossabaw island bears west, where the water deepens to
8ix and seven fathoms. Thence on, the water shoals until within one mile and a half of the
north point of Ossabaw, nearly abreast of the* point of bare shoal, where the channel is sud-



THE TNITED STATES COAST SURVEY. 129

denly obstructed by a belt extending inward for nearly two miles, over which bat fourteen feet
can be carried at low water, to deeper soundings and a safe anchorage off the west point of
Raccoon island, close to, in six and seven fathoms, sticky bottom.

The line of shoal water extending from the north point of Ossabaw islanl to seaward, and
to the southward for four miles, on the one hand, and a line of breakers (north breakers)
extending from the point of Great Wassaw island eight miles to the southward, on the other,
form this channel. .

There is a slue or swash across the north breaker looking directly into the open way of the.
sound, through which at least ten feet may be carried. When buoyed out this passage will
doubtless be much resorted to by coasting steamers and others, that now, for the most part,
avoid the main entrance Lecause of its distance and indirection.

There appears also to be a chanvel branching off from the main, in the vicinity of the first
buoy, at the entrance looking tow