LETTER

OF THE
SECRETARY OF THE TREASURY,
COMMUNICATING
The Report of the Superintendent of the Coast Survey, showing the progress .

of that work during the year ending November 1, 1857.

JANUARY 8, 1858.—Referred to the Committee on Commerce. Motion to print referred to the Committee on Printing.
Marcu 3, 1858.—Report in favor of printing.
MarcH 23, 1858.-—Ordered to be printed.

Resolved, That in addition to the usual number of copies of the report of the Superintendent of the Coast Survey Office
for the year 1857, there be printed six thousand two hundred copies; twelve hundred of which for the use of the Senate,
and five thousand copies thereof for distribution by the Superintendent of the Coast Survey, under the direction of the
Secretary of the Treasury; that the same be printed and bound with the plates in quarto form, and that the printing of
said plates shall be done to the satisfaction of the Superinter.dent of the Coast Survey.

TREASURY DEPARTMENT,
January 4, 1858.
SR : I have the honor to submit, for the information of the Senate, a repert made to the
Department by Professor A. D. Bache, Superintendent of the United States Coast Survey,
showing the progress of that work during the year ending November 1, 1857, and the accom-
panying map, prepared in the Coast Survey Oflice, in accordance with an act of Congress
approved March 3, 1853. k
This report would have been transmitted to Congress in December last, in accordance with
the law, but for the adjournment of that body, which was not anticipated.
) With great respect, your obedient servant,
HOWELL COBB,
. Secretary of the Treasury.
Hon. J. C. BRECKINRIDGE,
Vice President of the United States
and President of the United Stales Senafe.
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A,

Abbreviations, on systematizing, 412-414.

Adams, Assistant I. H. Topography Kennebec and Cape
Small Point, 43 ; Rappahannock and Curratoman rivers,
55, 56.

Admiralty Indet. Triangulation, 114, 115 ; topography, 115 ;
hydrograpby, 116 ; light-house examination, 440, 441.

Atds to navigation, 36.

Alden, Comr. James, U. 8. N. Hydrography Monterey bay
and Santa Barbara channel, 112,113; San Francisco bay,
113 ; Santa Darbara light-house examination, 114,439, 440,

Alexander, Liewt. N, F., U. 8. A. Tide obsgervations, 114.

Allen’s bank, 116.

Almy, Liewt. Comg. J. J., U. 8. &¥. Hydrography St. Mary's
river, 56,57 ; York river, 57 ; harbor entrance, depths,
United States coast, 178-184 ; buoy, Middle Ground, Cape
Henry, 443 ; services to Coast Survey, relieved, 36, 58-59.

Amelia island, topography, 378 ; river, 379 ; shoal, 1566.

Annette key, 388.

Apalachicola harbor, iriangulation, 89,90 ; topography, 92.

Apparatus. For subsidiary bases, 395~398 ; sounding, Sands’,
398 ; Hunt's, 398—-401; Temple's report on Hunt's appa-
ratus, 401, 402 ; tide gauges, 402404,

Archives, 119,190, 191.

Army officers, on C. S., 35-36, 130.”

Astoria, winds discussed, 364-358.

Astronomical observations. Bangor and Calais, 39,40 ; Fer-
nandina, 78,314-324; Mobile, 95, 96, 306.

Allantic coast tides, Bache on, 342-347.

Azimuths, obrervations. Section I, 40 ; Table, 264-301.

B.

Backe, Prof. 4. D. Astronomical observations, Section T,
39 ; Savannah, 65, 66 ; Bandy Hook changes, 83 ; Heights
of tides of Atlantic coast, 28, 342-347 ; winds on Pacific
coast, 28, 354~358 ; tide tables and explanations, 157178,
on measurement of Epping Plains bage, 41, 42, 302-305 ;
New York harbor report, 358-370; chronometric longi-
tude Fernandina, method pursued, 314-324; report on
Florida keys’ sirvey, 382, 383.

Bache, Assistaont B. M. Topography, Lake Borgne, 99.  ~

Bacon, J. R. Aid to ship Julia Howard, 436, 437.

Bagwell, Sub-Assistant . 2. Triangulation, Waccasassa bay,
88, 89,

Bakia Honda keys, E. and W., 389,

Bald Head Point, 153, 154.

Bamboo key, 387.

Bangor. Astronomical and magnetic observations, 39,40 ;

®

meteorological, 40. v

Bank. Colvos passage, 156, 1567 ; George’s, 47.

Base, apparatus. Preliminary, 34 ; for subsidiary bases de-
scription, 395398 ; primary. 303 ; tested on slopes, 41, 42;
Measurements. Epping plains, 27, 41,42 ; Bache’s notes,
302-305 ; Sapelo island, Evang’ reconnaigsance, 374-377 ;
for Mississippi delta, 98 ; Point au Chevreail, measure-
ment, 99.

Batchelder, J. M. Experimental researches, 34, 119 ; testing
base apparatus, 42.

Bay of Fundy, tides, 345.

Beacon,, Looe key, 445,

Beaufort, N. C. Hydrography, 64 ; Rodgers’ report of resur-
vey, 152,158 ; buoys, 443, 444.

Beauregard, Bvl. Mojor, P.G. 7, U. 8. A. Aid rendered, 96.

Bell’s river, 378.

Bench-marks, 158.

Berryman, Lieut. Comg. 0. H., U. §. N. Sounding apparatus,
34 ; deep sea soundings, 4 7; Gulf Stream observations, 16.

Big Pine key, 388. .

Big Spanish key, 388.

Big Torch key, 387.

Blunt, Assist. 8. Hudson river triangulsation, 49.

Blytke island, topography, 73, 74.

Blythe, J. K., aid to ship Julia Howard, 437,

Bolles, Assist. C. P. Triangulation and topography west of
Lockwood’s Folly, Cape Fear, 66-68.

Bond, Prof. G. P. Volume on chronometric longitude dif-
ference, Cambridge and Liverpool, 30, 31.

Bond, Prof. W. ¢\ Culminations, occultations, &c., 26, 310,
311

Boot key, 386.

Boschke, A. Report on New York harbor changes, 370-373;
report on drawing New York comparative map, 378-394.

Bovundary commission, Northwestern, 115, 116.

Bottom.  Gulf of Mexico, map, 94.

Boutelle, Assist. C. O. Epping Plains base, 41 ; secondary tri-
angulation, coast of 8. C., 68-T1.

Brothers, height of, 115.

Brunswick harbor. Topography, 73,74 ; hydrography, 75.

Budd key, 384.

Bull's bay, 32, 69.

Buoy eraminations, 442-445.

Burnt key, 383, 384.

Butler, J. €. Aid rendered, 96.

Buttermilk channel, 366.

C.

Culais. - Astronomical, magnetic, and meteorological obser-
vations, 39-41.
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California.  Estimate, 19; history of maritime discovery,
414-433.

Callahan, Daniel, 381.

Cambridge and Liverpool Iongitude, 30, 31.

Caiiada de los Alisos, 391.

Cafiada de Isique, 390, 391.

Cape Ann. Salvages buoy, 442.

Cape Breton. ‘Tides, 345.

Cepe Cod. Changes, 148, 149.

Cape Fear. Triangulation, 60, 61, 66-68 ; hydrography, 64,
65 ; resurvey of entrance, T4 ; report, 153-156.

Cape Henry. Triangulation and topography, 60; Middle
Ground buoy, 443.

Cape Lookowt. Hydrography, 64.

Cape Sable, 385.

Cape Small Point. Topography, 43.

Chpes, headlands, &e., surveyed, western coast, 137.

Casco bay. Topography, 44 ; hydrography, 45.

Carpenlers’ shop, 119, 181, 192.

Chandeleur sound. Triangulation, 97 ; topography, 100,

Chandler, Liewt, R., U. 8. ¥. Saves the Crawford, 74, 75.

Charlegton. ‘Triangulation, 70 ; topography, 72.

Charis, C. 8., 21-23; distribution and sale, 217-222; list of
engraving and engraved, 203-2140.

C hronometer comparisons, 317-324.

Chronometric longitudes. Bond’s volume, 30, 31; observa-
tions Fernandina, 26, 78 ; Bache & Schott on the methods
used, 314324,

Clark, Lied. J.C., U. 8. A. Tpping Plains bage, 41 ; trian-
gulation Florida keys, 80,81, 383.

Coasting, tides in, 172-178.

Cold Wall. Gulf Stream. Distances from shore, 176.

Colvos Passage. Bank, 156.

Commissioners, New York harbor survey, 33, 84; report to,
858-370.

Compression of liquids, 34.

Computing division, work “of, 116, 117 ; Smith’s report, 186,
187 ; Schott’s details of work, 192-194.

Coney island, 33, 362,363,

Contents. Florida keys, 384.

Cooper, W. W., clerk, 120.

Copper-plates, iridium surface, 189, 190; electrotypes, 189,
190, 210-212.

Céte Blanche boy. Triangulation, 99 ; topography, 100, 101.

Co-tidal lines, 174-178,

Craven, Lieut. Comg. T. A., U. 8. N. Hydrography East river,
51; Florida reef, 87; harbor entering depths, 178-184;
Looe key beacon, 445; relieved, tribute to services of,
36, 81.

Orawl key, 388.

Culminations, 310.

Cumberland sound. Topography, 81; hydrography, 85, 86;
island topography, 377, 378.

Curraloman river. ‘Triangulation, 53 ; topography, 66, 56.

Currents, (tidal,) 27-29 ; observations, 8ection 1, 47,48 ; Hell
Gate, Nantucket, and Martha’s Vineyard, (Mitchell’s
report,} 351-354.

Cuyler, Lieut.Comg. R*'M., U. 8. N. Northwest bonndury com-
mission, 116 ; hydrography, Section XI, 116.

Cylind.y printing, 190,211,

ALPHABETICAL INDEX.

D. *

Dauphine Island base, permauence of, 97.

Davidson, Assistant .  Bank, Colvos Passage, 156 ; occulta-
tions, Plciades observed, 108 ; Solar eclipse, 108 ; magnetic
observations San Francisco, 108 ; astronomical observa-
tions and triangulation Admiralty inlet, &c., topography,
114-116.

Dawho river. Topography, 72.

Dean, Assistant G. W. Astronomical observations, Bangor |

and Calais, 39-41; Epping plains base, 42 ; telegraphic
longitude operations Montgomery and Mobile, 95, 96;
magnetic observations Lower Peach Tree, 96.

Degp-sen sounding apparatus. Sands’, 34, 398 ; Berryman's,
34 ; soundings, 47 ; Gulf of Mexico, 101, 102.

De Haven, Lieut. Comg. E. J., U.S. N Hydrography Mata-
gorda bay and bar, 105, 106. )

Delia, Mississippi river. Reconnaissance and triangulation,
97, $8; base, 98.

Depths of bharbors, &c., 21; list, 178-184.

Developments and discoveries, C. 8., 20,21, 142-147.

Disbursing agent, 120, N

Discoveries and developments, 142147 ; maritime on western
coast, (Kohl,) 414-433.

Distriludion of maps and reports, 119 ; distribution and sale
of maps, 217-222; of C. S. parties, 1856-'57, 121129,

Dove key, 390,

Dorr, F. W. Topography New York, 50 ; Floride keys, B4,
85, 382 ; report, 383-387.

Drawing” division, work of, 117, 118 ; Bmith’'s report, 187;
Tidball's details of work, 195-200; drawings in progress,
198--200.

Drawings,
264,

Dudley Observatory, 310.

Duer, Lieut. Comg. J. K., U. 8. N. Hydrography Waccasassa
and Pensacola ‘bays, fire at Fort Pickens, 92,93, 37 ; aids
ship Julia Howard, 37, 436, 437.

E.

FEarthquakes. California, 109, 110 ; tide, 27,

East river, N. Y., 368-370.

Edlipses, (solar.) Longitudes by, 312; obeervations San
Francisco, 108.

Bidy, Jemes. Telegraphic facilities, 39.

Edwards, W. 8. Charleston topography, 72.

EBlectrotype division, 118 ; 8mith’s report, 189, 160; Mathiot's
report of work, list of plates electrotyped, 210-212,

Elliot, Liewt. G, H., U. 8. A. 'Tide obgervations, 114.

Engineers, (naval,) 36 ; list of, on C. 8., 134.

Engraving division, work of, 118 ; Bmith’s report, 188,189 ;

# Saxton’s report, lists of plates engraving and engraved,
200--210.

Epping plains. Base measurement, 27,41, 42 ; Bache’s notes,
302-305.

Bitimates, fiscal, 14, 15 in defail, 15-20.

Evans, Ling. A. W., U. 8. 4. Triangulation and recontais-
sance Wassaw and Ossabaw sounds, 71; across Florida,
79 ; report of reconnsissance, SBapelo island, for primary
base, 374, 375. .

Experimental rescarches, 34.

Lists of topographical and hydrographical, 223--



W Hond, Lied. B. E., U. 8. N.
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F.

False Hook shoal, 361, 362.

Farley, Assistant J. Triangulation St. Mary’s, Potomac, and
Curratoman rivers, 53 ; James river, 54.

Fat Deer key, 386.

Febiger, Liewt, Comg. J. C., U. 8. N. Gulf Stream observations,

76,77 ; hydrography Matagorda bay, 166 ; relieved, 36,

106.
Fernandina.  'Topography, 66, 66 ; longitude determination,

26, 65, 66, 314—324; Florida and Cedar keys B.R., 379-
381.

Frield-work statistics, 140, 141,

Finegan & (o, 381.

Finney, N. 8. Topography seacoast, Va., 54,55; Wacca-
sassa bay, 91. .

Flat key, 389.

Floride. Triangulation across, 32, 77-79 ; Bimpson's report,
379-382; surveying operations, T7-88; estimate, reef,
18,19, Refs, hydrography, 87,88 ; triangulation, 79-81.
Keys, 32; topography, 82-86; hydrography, 87,88 ; re-
ports of surveys, 382-390.

Flyan's Knoli, 33.

Fort Poinselt, 385.

Frederichton. 'Telegraphic longitude, 39.

G.

Gauges, tide. Trenchard's & Mitchell’s, 402-404.

Gedney's channel, 34.

General coast charts, 23.

Geodesy, elements used, 265 ; first volume of records, 30.

Geographical ponitions, 24 ; list, 264-~301.

George's Bank, 46,47 ; shoaling, 149.

Glerdes, Assistart F. H. ‘Triangulation Pensacola harbor, 90,
91; Dauphine Island base, 97 ; reconnaissance and trian-
gulation Mississippi river delta, 97,98 ; Point au Chevreuil
base measurement and Céte Blanche triangulation, 99.

Ghilbert, Sub-Assistant S. 4. Topography Lake Borgne, 99, 100;
triangulation Matagorda bay, 103, 104 ; topography, 104.

Glades, Florida keys, 386.

Goodfellow, Sub-Assistant E. Telegraphic longitude operations,
Mobile, 95,96 ; magnetic observations Lower Peach Tree
and Mobile, 96,

Goudd, B. A., jr. Longitudes, 25 ; volume telegraphic lon-
gitudes, 31; report on telegraphic longitude operations,
3056-310.

Greenwell, Assistant W. E. Trisngulation Santa Barbara islands,
108 ; resources of ditto, &c., 392-395 ; earthquakes, 110,
111,

Gulf of Mexio. Soundings, 101, 102 ; map of bottom, 94;

* tides, 170, 171. )

Gulf Stream. Exploration, 31,786, 77 ; distances of Cold Wall
from shore, 175, 176.

H.

Aids ship Manlius, 37.
Harbor gommissioners, N, ¥.. Report to, 358, 370.
Harbor key, 384,

Harbors, &c., U. B. const, Entering depths, 178-184.

XIII

Harris, Sub-Assistant S. 'Triangulation Mobile, magnetic ob-
servations Chandeleur bay, 97.

ZHarrison, Assistant A. M. Report on topography Cumberland
and Amelia islands, &c., 81,82, 8377-379; Plymouth har-
bor, 44.

Hassler, Assistant J. J. 8. Triangulation and topography near
Cape Henry, 60,

Iiatteras inlet. Topography, 61; hydrograpby, 63 ; bar shifted,
1561.

KHein, 8., Disbursing agent, 120.

Hell Gate. Hydrography, 51 ; water on rocks in, 150,151 ;
tides and tidal currents, 28, 29 ; Mitchell’s report on, 351,
352,

Henry, Prof. J. Index of references, 35.

Hilgard, Assistant J. E. Base apparatus, testing, 42 ; pre-
liminary ditto, 34 ; description, 395398 ; triangulation,
Chandeleur sound, 97; Dauphine Island base, 97; to-
pography,. 100 ; charge computing division, 116.

Hill, Liet. A.P.,U. §. A. Charge of office, 116 ; printing,
119, 190 ; printing report, 212-217 ; assistant, 119, 192.

Hough, 8. J.,death of, 83.

Howé's key, 384, 389.

Howes & Orowell. On aid to ship Manliug, 435, 436.

Hudson river, 368 ; triangulation, 49 ; hydrography, 52 ; level-
lings, 352,

Hueneme Point light-house, 439, 440.

Huger, Sub-Assistant B., jr. Triangulation, coast of Sounth
Carolina, 68-71.

Bumphries, G. E., drowned, 43.

Hunt, Liewt. E. B., U. 8. A. Souanding apparatus, 34, 35;
notes on, and Temple’s report, 398—402 : tested, 51. Jfndex
of scientific references, 35 ; report on, 404,405 ; discus-
sion of ditto, 406-412; on systematizing abbreviations,
412-414. .

Hydrography. XKenncbec river, 45; Casco bay, 45; New-
buryport, 46 ; off-shore, Massachusetts, 46,47 ; decp-sea,
47 ; New York harbor, 50-52 ; Hudson river, 52 ; Patux-
ent, St. Mary's, Rappahannock, York, and James rivers,
56-59; Hatteras and Ocracoke inlets, Pamplico sound,
south of Cape Lookout and Cape Fear, 63, 64 ; St. Mary's
bar and Cumberland sound entrance, 85,86; St. John's
river, 86 ; Florida reefs, 87; Waccasarsa and Pensacola
bays, 92, 93 ; Mississippi sound, 101, 102; Matagorda
bay, 105, 106 ; Monterey bay and Santa Barbara channel,
112,113 ; San Francisco bay, 113.

Hydrographic sheds, Yist of C.8S., 24, 245-264 ; division, 119.

’ L

Jardella, Sub-Assistant C. T. Tlorida keys surveys, 83, 382 ;

report, 387-389 ; topography, Section I, 43, 44.

Iadex of scientific references, 35 ; Hunt's report and discus-
sion on, 404-412 ; on systematizing abbreviations, 412414,

" Information furnished, 23, 24 ; list of, 135, 136.

;‘ shop, 119, 191.
Iridiwm surfaced copper plates, 34,
Jslands, western coast, survey, 107, 108, 109.

J.

Jack, Prof. Telegraphic longitude, Frederickton, 39.
James river.  Triangulation, 54 ; hydrography, 59.
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Jennings, J. V.  Aid rendered, 96.

Jersey flats, 366.

Johnson's keys, 389.

Johnson, Sub- Assisiani W. M.  Farthquakes, California, 109 ;

topography Santa Barbara chaonel, 110, 111; report,
390, 391.

Jordan's rock, 46.

Julta Howard. Aid to ship, 436, 437.

K.

Kennebec river, triangulation, 42,43 ; topography, 43; hydro-
graphy, 45.

Aeys. Reports of surveys of Florida, 79-81, 82-85, 87, 382~

390.

Aing, V. E. Report, distribution and sale of maps and Coast
Survey reports, 217-222,

Kohl, Dr. J. G. Report on history of maritime discovery,
western coast United States, 414433,

L.

Land Office, surveys, 32; Florida keys, 382-399.

Lake DBorgne, topography, 99, 100.

Largo bay, 389-3890.

Latitudes, by zenith telescope, 26 : method and formule used,
324-334 ; list of, 264-301; observations for Bangor and
Calais, 39,40 ; Savannah, 65, 66.

Lavaces, 104.

Luwson, Sub-Assist. J. 8. Triangulation and topography of
Admiralty inlet, 114-116.

Ire, Liewt. G. W.C., U. 8. A. Assistance by, tides, 82, 86.

Leonard’s dynamometric log, 34.

Level, zenith telescope, value, 327, 328 ; Hudson river Icvels,
352.

Library and archives, 119, 191. .

Light-fouse  List of examinations, 36, 438 ; Point of Rocks,
Westport, Mass., 48, 438,439 ; Sdnta Barbara channel,
439,440 ; Point Wilson, &c., W, T., 440,441 ; aids to na-
vigation recommended, list, 442 ; letters on, 442448,

Ligrumvitee key, 390.

Lisis.  Bketches in report, 12-14, 447448 ; topographical
sheets, 24, 223-244 ; hydrographic sheets, 24, 245-264;
geographical positions, 264-301; Coast Survey parties,
121-129; army officers, 130; navy officers, 131-133;
naval engineers, 134 ; information furnished, 135,136 ;
capes, &c., surveyed, 137-139; Coast Survey statistics,
140, 141 ; discoveries and developments, 142-147; tide
table, 159,160 ; entering depths of harbors, &c , 178-184;
drawings, 1856-'57, 198-200; sheets engraved and en-
graving, 203-210; printing maps, 212-217 ; map distri-»
bution, 218-222.

Little Pine key, 388.

Little Spanish key, 388.

Little Torch key, 387. . o

Liverpool and Cambridge, longitude differcnce, 30, 81, 2686,

Lochwood s Folly, 66—68.

Log, Leonard’s dynamometrie, 34,

Longfellow, Assiw. A. W. Topography—Casco bay, 27 ; Sa-
pelo sound and river, 73 ; Brunswick, 73.

ALPHABETICAL INDEX.

Longitudes. Chronometric, 26 ; Fernandina and Savannah, 65.
66, 78 ; method in full, Bache & Schott, 314-324 ; Cam-
bridge and Quebec, 811; Cambridge and Liverpool, Bond's
volume, 30,31,266; Peirce's report on methods, 311~
314 ; Telegraphic, 24, 25 ; volume, 31; Bangor, Calais, and
Frederickton, 39; Montgomery and Mobile, 94-9¢ ;
Gould’s report, 306-310; by erlipses, occultations, and culmi-
nations, 25,26 ; Lig of, 264-301.

Looe key beacon, 87, 445.

Los Angeles, 393,

Loss of magnetism, 27 ; Schott's report, 334342,

M.

Maghitt, Liewt. Comg. J. N., U. 8. N. Hydrography——James
river, 50 ; Cape Fear river, resurvey, 64, 65,74, 1563~156 ;
“coast of 8. C., 74,75, ' :

Magnetism, cbservations. Bangor and Calais, 40,41 ; Savan-
nah, 65, 66 ; Fernandina, 78 ; Lower Peach Tree, Mobile,
and Chandeleur sound, 96, 97 ; San Francisco, 108 ; loss of,
by magnets, in observations, 27 ; Schott’s report, 334~342.

Manuscript shects, lists of, 223-264.

Maps and charts of Coast Survey, 21-23 ; preliminary, 22;
general coast, 23 ; engraved and engraving, 203-2190; dis-
tribution and sale, 217-223.

Maritime discovery, United States western coast, 414-433.

Martha’s Vineyard, tides and currents, 352, 353.

AMatagorde bay. Triangulation, 103, 104 ; topography, 104;

* hydrography, 105, 106.

BMuanlius, aid to ship, 434—436.

Matecumbe, 389, 390.

Matkiot, Geo.” Actinic engraving, 34; electrotype division,
118 ; 8mith’s report, 189, 190 ; report.of division, 210-212.

Mouyo's key, 389.

McCorkle, Sub-Assistant 8. C. 'Friangulation, Apalachicola and
St. George's sounds, 89, 90.

Measuremeni. Epping Plains base, 41, 42, 302-305.

Meetan, J. ‘Topography, New York, 50 ; Hatteras and Ocra-
coke inlets, 61,62 ; North Carolina coast, 62, 63.

Meteorological observations, 96 ; Bangor and Calais, 40,41.

Micrometer values. Zenith telescope, 324--327.

Middle Ground. Cape Henry buoy, 443.

Minor, Liewt. B. D.,U. §. N. Aid to ship Manlius, 434436 ;
bydrography York river, 58.

Mississippi sound, hydrography, 101,102; Delta reconnais-
sance and triangulation, 97, 98.

Mitchell, Sub-Assstant H. On tidal observations, Hell Gate,
Nantucket, Martha's Vineyard, and Hudson river, 350-
354 ; tide-gauge, 35 ; description of ditto, 403, 404.

Mobile. Telegraphic longitude operations, 35, 96.

Monterey bay, hydrography, 112, 113.

Monigomery. ‘Telegraphic longitude operations, 95. 5

Moore, Liewt. Comg. J. H., U.S.N. Hydrography Hudson
river, 52 ; Rappahennock, 57.

Mount Ellinor, height, 115.

Mount Hood, 115.

Muse, Comr. W. T., U. 8. N. Hydrography Patexent and 8t.
Mary's rivers, 56,57 ; Hatteras and Ocracoke inlets and
Pamplico sound, 63, 64 ; changes H -and O. bars, ¥61, 162 ;
aids ghip Manlius, 37, 434-436.
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Nantucket sound, tidal and current obscrvations, 352, 353,
Napa creek, 112.
Narrews. Bhosl discovered, 34,
Navy officers on Coast Survey, 36 ; lists, 131-134.
Newark bay, 3067,
Newburyport, hydrouraphy, 46.
Newfound harbor. Keys, 358,
New Inlet, Cape Fear river, hydrography, 74,155,
New Meadows river, 44.
Vew: ¥York. Harbor survey operations, 48~52 ;) topography,
49,50 ; hydrography, 50=52 ; summary, 343, 34 ; report to
commissioners on changes, &c., 3338-370; Boschke's re-
port, 370-373; ditto on drawing comparative map, 373,
274 ; bar, 363-365; channels, 363-365 ; upper bay, 565~
367 ; wreck examined, 151,

No Name key. 388.

North Caroling, coast triangulation, 60, 61 ; topography, 62,
63 ; hydrography, 63~65.

North Edisto enirance, 32,

Nova Scotie, tides, 345.

Obituaries, 36, 37.

Occuliations, 310,

QOcean soundings, 47.

Oeracoke inlet bar, 152 ; topography, 61,62 ; hydrography, 63,

Qffice-work. Section I, 38, 39; II, 49; I, 53; IV, 60;
VI, 78; IX, 103 ; X and XI, 107,108 ; Captuin Smith's
report on operations, 1856-192 ; details of work, 116-120;
office division reports, 192-222,

QOfficers on C. 8. Army and navy, 35,36 ; lists, 130-134.

Off-shore soundings. Section I, 46, 47 ; charts, 23.

Old Point Comfort.  Tides, 59.

Oltmanns, Sub-Assistant J. GI. Céte Blanche triangulation
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ERRATA
In Coast Survey Report for 1855,

Tage 349 : Table I, colamn 3, 2d line from bottom, for 124, 12m. read 12h. 6m.

Page 351 : Table II, subtract ém. from quantities in last column.

Page 351 : Table I1I, 4th column, 4th line, for 10.0 read 11.0.

Page 353 : Strike out line 6.

Page 354 : Tables IV and V, subtract 6m. from all the quantities in the columus headed from 0 to 7.
Page 354 : Line 10, from bottom, for 134. 3m. read 124. 57m.

Page 354: Line 9, from bottom, for 25 0 read 24 54.

Page 354 : Line 9, from buttom, for 1 0 read 0 54,

Page 354 : Line 5, from bottom, for 20 read 14,

Page 354 : Line 4, from bottom, for 24 21 and 0 21, read 24k 15m. and 0 15.

Page 358 : Table X, line 7, for 1.1, 1.5, and 0.6, read 1.9, 2.4, and 1.7.
Page 379 : Line 13, for Jan José read San José.

Page 879 : Line 18, for that mountain, read Mount Diablo.

Page 379 : Line 7, from bottom, for commence read commences.
Page 379 : Line 3, from i)otbom, for Benardino read Bernardino.
Page 380 : Line 10, insert a comma after ** direction.”

Page 380 : Line 9, for suggests read suggest.

Page 382 Line 6, for Benardino read Bernardino,

Page 387 : Line 17, for practically read economically.

Page 388 : Line 25, for Sancelito read Saucelito.

Page 392 : Line 24, for of the boring shells, read of boring shells
Page 392 : Line 26, for granite read granitic.

Page 394 : Line 21, from bottom, for anti-clinal read anticlinal.
Page 394 : Line 2, from bottom, for were read was.

Page 395 : Line 1, for Quarternary read Quaternary.

Page 395 : Line 12, for primogenius read primigenius.

Page 395 : Line 19, for exudes read exude.

Page 395 : In the foot note, for practical read practicable.

Page 396 : Line 16, for former read older.

In Coast Survey Report for 1856.

Page 325: Line 18, for investigation read investigator.
Page 327 : Line 20, from below, fordthemics read thermics, and for meteorology read metrology.

In Coast Survey Report for 1857.

Page 1: Line 1, for orrice read sraTion.

Page 144 : Line 26, for 1855 read 1850.

Page 182: ‘' Koy West—over northwest channel bar,”’ ¢“Low waler of spring tides,” for 17.7 read 11.7.

Page 183 ¢ Santa Cruz harbor—anchorage,” in 5th column of figures, for 26.6 read 25.7.

Page 183 : **San Francisco harbor—on the bar,” in 6th column of figures, for 36.4 read 37.4; and VAt best wharves,” in
6th colummn, for 23.4 read 24.4.

Page 190 : Line 28, for covered read curved.



REPORT.

Coast SURVEY OFFICE, BaNGOR, MAINE,
November 3, 1857.

Sme: In compliance with the law of 1853, and with the regulations of the Treasury Depart-
ment, I have the honor to present my report on the progress of the Coast Survey of the
United States during the past year, or from November 1, 1856, to the same date in 1857.

The survey has been in progress, in its field or office work, during the past year, in all the
States and Territories of the Atlantic, Gulf of Mexico, and Pacific coasts, where it is not
essentially completed.

Since the commencement of the work, the extensive coasts of Florida and Texas, and of
California, and Oregon and Washington Territories, have been added to the Union.

I propose to retain the same division for this report as of the one immediately preceding it.
The general divisions are three in number—the introduction, the description of operations,
and the appendix.

I. The introduction gives a general notice of the progress of the survey, with references to
more detailed accounts of the operations in the second and third parts of the report. The
estimated progress for the next year, on the same scale as for several years past, is next given,
with the estimates necessary to insure that progress.

Any change in the means furnished, will, of course, change the rate of advance, and, as
there is a certain definite amount of coast to be surveyed, will change the date of completion
of the work. The present scale of progress is a more economical one than a smaller scale, as
has frequently been shown. It is estimated that, with the same means provided for the last
two years, the field work on the Atlantic and Gulf coasts may be essentially completed in nine
to eleven years.

IL. The second part of the report gives a detailed account of the work in the field and afloat,

.and of the office work, arranged under the head of geographical sections, numbered from one to
eleven, beginning at the northeastern extremity of the United States, and passing to the south-
ward and westward on the Atlantic and Gulf of Mqiico, and from the southward on the Pacific
coast to the morthward and westward. . Bach section forms a chapter of the report, and the
operations are subdivided according to the class to which they belong and the officer con-
ducting them. The statistics reported by the several chiefs of parties are given in these
chapters, and indicate, in & general way, the progress made. A brief reference to the progress
of the section, and to the several operations described in the chapter, precedes each chapter.

III. The appendig is subdivided as follows: 1. Field, hydrographic, and office details, included
in general lists, showing the distribution of the parties along the coast ; the names of army and
navy officers attached to the work ; items of information communicated in reply to applications
made within the year ; the statistics of field and office work ; the detached surveys made on the
ol 1&
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Western Coast ; the developments and discoveries made in prosecuting the regular hydro-
graphy ; tables giving tidal data and depths at port entrances of the United States, for the use
of mavigators; reports upon the work executed in the several divisions of the office ; lists of
the original topographical and hydrographic sheets deposited in the archives; and lists of
geographical positions determined from recent data furnished by the field work. 2. Special
operations and scientific discussions, relative to longitude, latitude, astronomical and geodetic
methods, magnetism, tides, currents, and winds. 8. Local surveys, comprising reports on the
survey of special localities, their topographical features and resources. 4. Miscellancous
scientific matters, including descriptions of instruments and methods employed in the work, and
papers relating to it. 5. Miscellaneous correspondence, in reference to matters incidental to the
operations of parties engaged in the fleld. 6. Light-house maiters. ]

The report is preceded by a table of contents, and an alphabetical index. .

The first part of the introduction will be confined to statements concerning the progress and
estimates; the second, to details and remarks on the operations in field and office.

GEOGRAPHICAL SECTIONS—ESTIMATES OF PROGRESS AND OF COMPLETION.

The limits of the geographical sections into which, for convenience, the coast has been
subdivided, with the best estimate which I can make of relative progress, are given below,
estimated upon the present resources and regular rate of progress. As a general rule, unless
when the character of particular localities, as the Nantucket shoals and Florida reefs, for
example, requires a different course, the sections should make a similar general progress, so as
to be finished at the same time. This condition would have been readily fulfilled had the
survey been begun in each at one date, and the scale of the work been at once raised to meet
it with the determination to continme it. As the work was commenced at very different
periods, so now the sections are at different stages of advance ; but, by pushing those begun
later, they have in a degree overtaken the others, so as to make the date of completion much
less irregular than might be supposed.

Secriow I. From Passamaquoddy bay to Point Judith, including the coast of the States of Maine,
New Hampshire, Massachusetts, and Rhode Island.—This section is more than half (six-tenths)
done, and may be finished, the triangulation in eight years, and the topography and hydro-
graphy in from ten to twelve. This will, however, require close management to accomplish,
and the most favorable use of the resources. The primary triangulation will be finished in say
three years, and the number of the othér parties may then be increased. The triangulation
was begun in this section in 1843.

Becrion L. From Point Judith to Cape Henlopen, in.luding the coast of Connecticut, New York,
New Jersey, Pennsylvania, and part of Delaware.—This is essentially completed. A part of the
rivers and some revision work remain, all of which will be complete;d incidentally as parties
are available for other portions of the work.

Secriox L. From Cape Henlopen to Oape Henry, including the cowst of part q“ﬂelaware,
Maryland, and part of Virginia, is more than three-fourths (eight-tenths) done, and the remain-
ing operations are generally of a class resembling those of the last section, and, with certain
leading ones steadily provided for, will be executed as parties are available. The climate in
this and the preceding section favors this arramgement, which is, besides, under the circum-
stances, the most economical. This section is characterized by the importance of its great
interior bay, the Chesapeake. The triangulation was begun in 1842,
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SectioN IV. From Cape Henry to Cape Fear, including part of the coast of Virginia and North
Carolina.—This section is rather more than half done, including the land and water work.
The preliminary triangulation of the outer coast is finished, and more than one-third of the
interior triangulation. The topography of the coast and of more than two-thirds of the interior
sounds is done. The triangulation of Pamplico sound, with its rivers, with average success,
will take five years, but there is at present no party available for it. The hydrography should
be completed in sevento temyears at the present rate. The most dangerous parts of this coast
have been done, and, if there were a special object in doing so, this section could easily be
pushed to completion earlier; but three others will need the resources more, in order to bring
them up to time.

Section V. From Cape Fear to the St. Mary’s river, including part of the const of North
Carolina, and the coast of South Carolina and Georgia.—This section is nearly half (four-tenths)
done. With the number of parties now engaged there, it may be completed in seven years.
The triangulation was begun in 1849. It will probably be expedient, after a few years, to
diminish the number of parties in this section, applying the means to others which have made
less progress.

The progress in these five Atlantic coast sections is, on the average, nearly two-thirds
towards completion, estimating in due proportion all the operations.

SecrioNn V1. From Si. Mary's river to St. Joseph's bay, including the castern and part of the
western coast of Florida, and the Florida reefs and keys.—This section 18 about one-fourth done,
if we estimate by extent, and more if we take the importance of the work executed into con-
sideration, and, if the preseut rate of appropriation is continued, can readily be finished in ten
years. If not, it may be difficult to bring the work on the main coast to a close as early as
the other sections. The character of that essential work, however, is so much changed by
the line across the head of the peninsula, permitting the substitution of a small secondary
triangulation, that it may come out earlier than I now supposé. Two or three years hence I
can form a better estimate. The line across the peninsula can be done, at the present rate
of appropriation, probably in two years.

Secrion VII. From St. Josepl's bay to Mobile bay, including part of the coast of Florida and
Alabama.—This was the last section commenced, and it is perhaps between one-sixth and one-
fifth done. It will require additional force to push it through in ten to twelve years. This may
probably be had, as the Atlantic sections require fewer parties to bring them to a close ; but I
cannot foresee positively yet. Good progress has been made since we commenced this work in
1852 ; and there are three centres of operation—near Pensacola, near Apalachicola and St. Mark’s,
and near Cedar keys. If we had means to employ a steam vessel here throughout the season,
there would be no doubt of the completion of this section with the others. The topography
and hydrography are simple in their character generally.

SecrioN VIII. From Mobile bay to Vermilion bay, including the coast of Mississippi and part of
Louisiana.—This was the first commenced on the Gulf, and is between one-third and one-half
done. There are two centres of operation ; and with the present means, there can be no diffi-
culty in essentially completing the work within ten years. To do this, the parties must, how-
ever, be kept steadily at work in the section, and cannot be spared for work in those adjacent.

Seemiox IX. From Vermilion bay to the southwestern boundary, inclading part of the coast of
Louisiaha and coast of Texas.—This section was commenced soon after Section VIII, and the
coast has less of detail work needed than any other on the Gulf. It is now more than one-



4 REPORT OF THE SUPERINTENDENT OF

third done, and can readily be finished with the present force in ten years. A less force,
however, will not accomplish it; and, indeed, there may be a new centre of operations neces-
sary at the northern end of the section, requiring additional means to be furnished. These
sections on the Gulf are very expensive, compared with those on the Atlantic, in regard to
the subsistence of parties and the means of transportation ; and the fact must be considered
in estimating for them from data derived chiefly from the Atlantic sections. Taking all the
operations into consideration, the Gulf sections are nearly one-third dore, and can, at the'
present rate of appropriation, be completed in from ten to twelve years by close economy
and thorough efficiency of arrangement. Nothing less will do.

GEXNERAL STATEMENT OF PROGRESS,

A reference to the map, (Sketch No. 64,) which shows the sheets projected for preliminary
and general coast charts of the United States, will enable me to describe inteHigibly the present
condition of progress on the Atlantic and Gulf coast, and to show the limits of the geographical
sections, and give an estimate of progress connected with each. ‘

The work is certainly more than half done on the Atlantic and Gulf coast, and the appropria-
tions now made, secure every year a much more considerable rate of progress than in the
average of the past years. Notwithstanding the increased cost of supplies of every kind, the
rate of progress has been more than kept up in proportion to the means expended. When the
survey was upon a small scale very little division of labor was practicable, and the change of the
parties from north to south, according to season, could not be made to advantage.

If the plan now in successful operation for several years is carried out without interruption,
the essential completion of the Atlantic and Gulf work within the time already named (ten
to twelve years) is almost certain. This is, of course, more to the interest of commerce and
navigation and of the government than to that of the persons engaged in the work. The credit
of taking part in a great work successfully completed will, however, if I understand their
spirit, more than repay them for the more short-lived character of their positions. Up to this
time I have always had the most cordial support of the officers of the survey in the extension
of the work, though obviously diminishing by many years the duration of the work.

Fifty-three base lines, ten principal, and forty-three preliminary, have been measured on
different parts of the coast. TUpon these rests the triangulation which is now continuous
from Mount Desert, in Maine, to Shallotte inlet, south 6f Cape Fear, in North Carolina ;
stretching over more than ten degrees of latitude, and as many of longitude, including the
coast of ten States and the greater part of the coast of two others. Then, with an interval
of "about seventy miles, it extends along the coast of South Carolina and Georgia with two
gaps, which this season will fill, to Ossabaw entrance. It covers, on the coast of Georgia,
Sapelo entrance, and St. Simon’s and Brunswick harbor ; St. Mary’s, Georgia; and Fernandina
harbor, and St. John’s river, Florida. It is continuous from Virginia key, Cape Florida, to
the Marquesas, west of Key West, completing the connexion of the outer keys and reefs of
south Florida. On the western coast of Florida it extends from Crystal river to beyond Cedar
keys ;’ over Ocilla river entrance ; St. Mark’s harbor; from East Pass through St. George's
and St. Vincent's sounds, including Apalachicola harbor; St. Andrew’s bay and Pensacola
harbor and approaches. On the coast of Alabama and Mississippi, it crosses Mobile bay and
the approaches; Mississippi sound and part of Lake Pontchartrain, connecting Mobile and
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New Orleans. On the coast of Louisiana, Chandeleur sound to Isle au Breton sound; Isle
Dernidre and Caillou bay ; Atchafalaya and part of Céte Blanche bays. On the coast of Texas,
Galveston entrance and East and West bays, and the coast to include Matagorda bay, and the
entrance to the Rio Grande. On the coast of California, the main triangulation is complete
from north of Sonoma mountain to south of Monterey bay, and the secondary triangulation
connected with this along the coast line is nearly completed. Secondary triangulation has
been made at San Diego ; near San Pedro; along the Santa Barbara coast, and on the Santa
Barbara islands; in San Francisco, San Pablo, Suisun, Ballenas, Drake’s, and Tomales bays.
The river entrances of the coast of Oregon have been surveyed, and Columbia river triangu-
lated fto Astoria. On the coast of Washington Territory, Shoalwater bay, Washington sound,
Admiralty inlet, and parts of Puget’s Sound and Hood’s canal have been triangulated.

Where the main triangulation did not afford the requisite facilities for progress, preliminary
triangulations have been executed in advance of them, to serve as a basis for the detailed
work, and to be verified in turn.

The topography, giving the coast-line and so much of the shores as may be essential to
recognition by the mariner, and to give the nearest land communication, has been kept gene-
rally within one season of the triangulation. The hydrography has followed closely in turm.
The in-shore hydrography is nearly continuous along the coast from Cape Neddick, in Maine,
to Ocracoke, in North Carolina, with gaps, which two or three seasons will probably ill.  Ken-
nebec entrance and part of Casco bay, in Maine, are, besides, done. The difficult off-shore
work towards George’s bank has made good progress, and the broken ground of the Nan-
tucket shoals has been completely sounded. The hydrography of the coast of North Carolina
is in vigorous’ progress, being complete from Hatteras to Portsmouth, beyond Ocracoke ; from
Cape Lookout to south of Beaufort, and at Cape Fear and approaches. The in-shore work on
the coast of South Carolina is nearly complete ; Winyah bay and, Georgetown harbor are done,
and the soundings are complete from Winyah bay to Tybee entrance. On the coast of Georgia,
Tybee entrance and Savannah river, to the head of Argyle island, are finished ; also St. Simon’s
entrance, Turtle river, and Brunswick harbor, to the north end of Blythe island, and St. Mary’s
entrance. Reconnaissances have been made of St. Andrew’s sound and Doboy entrance. Oun
the coast of Florida, Fernandina harbor is completely surveyed, and St. John’s entrance and
river, to Jackeonville. The hydrography of the Florida reef is complete from near Gape Florida
to Rodriguez bank, and from Loggerhead key to the Marquesas, and Key Biscayne bay has
been sounded out. There is a reconnaissance of Tampa bay. The hydrography is complete
from Waccasassa point to Cedar keys, inclusive; of Oecilla river entrance; of St. Mark’s
harbor ; St.. Andrew’s bay, and Pensacola entrance and harbor. The hydrography is complete
of Mobile bay, Mississippi sound, and coast outside of the chain of islands, and westward into
Lake Borgne, and of part of Chandeleur sound.

Much off-shore hydrography has been done in connexion with this in-shore work, and both
classes of hydrography keep close upon the triangulation and topography. There is a recon-
naissance of the passes of the Mississippi. The hydrography of part of Caillou bay, behind
Isle Dernire, is complete, and that of Atchafalaya bay is in progress. Galveston bay and
entrance are complete, and East and West bays in part finished. The in-shore work of the
coast of Texas is nearly done between Galveston and Matagorda entrances. There is a recon-
naissance of Aransas pass, and a sarvey of the Rio Grande entrance.
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On the Western Coast, San Diego bay and harbor, Cortez bank, San Clemente anchorage,
Santa Catalina harbor; the ecoast of Santa Barbara channel, between Point Duma and San
Buenaventura ; Prisoners’ harbor, Cuyler’s harbor, Santa Barbara, San Luis Obispo, Coxo,
and Monterey harbors; San Pedro, San Francisco, San Pablo, and Suisun bays, and Mare
Island strait, have been sounded out. Ballenas and Drake’s bays ; Haven’s anchorage, Mendo-
cino City harbor, Shelter cove, Humboldt harbor, and Trinidad bay, Crescent city and Ewing

harbors, Umpquah river, Columbia river entrance, Shoalwater bay, Gray’s harbor; Neg-ah -

harbor, New Dungeness, and False Dungeness, in the Strait of Fuca; Canal de Haro and
Rosario strait and approaches; Blakely harbor; and in Admiralty inlet, Puget’s sound, and
Hood’s canal ; Port Townshend, Port Ludlow, Port Gamble, Olympia and Steilacoom har-
bors, and Bellingham bay, have been surveyed in a preliminary way, and charts have been
published.

The field work is now so far done that it is easy to see that a few years more must bring it
to a close on the Atlantic and Gulf coasts, if a sleady progress at the present rate is secured
by the usual appropriations. ‘

Tt is much more easy now, upon the Atlantic coast, to state what remains to be done than
what has been done. Filling up a gap of seventy miles on the coast of Maine, of seventy
miles on the coast of North and South Carolina, of seventy-five miles on the coast of Georgia,
and of three hundred and forty miles on the coast of Florida, would give a continuous triangu-
lation, either main or secondary, from Quoddy Head to Cape Florida.

The time of completion of the work is merely a guestion of the means furnished, for we have
now, not only trained officers steadily, actively, and intelligently working in their several
spheres of duty, but many in inferior grades who are quite ripe for higher occupations. The
survey is essentially a temporary work, and its whole organization is adapted to that idea. It
has thus the advantage of adapting the number and qualities of its employees to the amouxnt and
kind of work, and is able to recognize the principle of promotion by merit, for which the
gunantity and quality of the work furnish a mathematical basis. ‘ ‘

The resources being applied from year to year to the varying state of relative progress in
the different operations, the progress for a given extent of coast is determined by the secale of
appropriation.

A comparison of the relative progress, in the earlier stages of the work, showed clearly that
it was more economical to conduct it upon a large scale than upon a small one. The division
of labor, and facilities for working on different parts of the coast during different seasons
of the year, produce the chief part of this economy. The sooner the facilities of a survey can
be presented to a growing commerce and navigation the better. The extent of the coast being
determined, economy-and utility both indicate that the appropriations shonld be such as to pash
the work vigorously to completion.

A recent reinvestigation of the question of economy has shown me that for an increase, in
1855, of appropriation, from the average of 1844 to 1849, of two and three-tenths, the work
done in the field is two and six-tenths, and in the office upwards of three, showing the economy
of the larger scale as amounting to somse sighteen per cent.

The charts have kept pace with the field work, preliminary ones being published for each
year’s work, in advance of the elaborate finished maps. The principal dangerous localities on
the coast have been surveyed, and charts published in advance of connected work ; -thus, of the
Nantucket and Monomoy shoals, Hatteras shoals, the Frying Pan and Oape Fesr shoals, Cape
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Roman shoals, Canaveral shoals, and others. The same course has been taken in regard to
localities affording facilities for commerce and navigation, and nearly half the harbors and most
of the important inlets of the coast have been surveyed, and charts of them have been
published. Every season, as the hydrographic work comesin, a preliminary chart is drawn and
engraved, and the engraved plate is added to, year by year, by the electrotype process. This
is done according to a project determined beforehand, as early as the limits of the coast are
known with sufficient precision.

Charts of twe hundred and thirty-five harbors, inlets, shoals, sounds, bays, and portions of
the coast and rivers, have been drawn, engraved, and published. The number of maps, charts,
and sketches drawn within the year, or now in progress, {as will be seen by reference to
Appendix No. 22,) is ninety-five ; and the number engraved, or vet in hand, is eighty-four.
Of these, twenty-nine are first class maps, twenty-six are preliminary charts, and twenty nine
are sketches and diagram-s.

The list of published maps, charts, and sketches, (Appendix No. 22,) shows that one hundred
and forty-eight sheets may be had of the general disbursing agent of the Coast Survey, and of
local agents in the prineipal marts of commerce. Within the ycar seventy sheets have been
published, including those with the report of 1856. The number of copies distributed under
the act of Congress and regulation of the Treasury Department within the year is nineteen
thousand seven hundred and ninety-five.

PROGRESS DURING THE YEAR 1856-'57.

The general distribution of the parties, and the progress made by each one, is stated in
tabular form in Appendix No. 1. By the help of the map of the coast, (Sketch No. 64,) this
progress of the work in the field and afloat can be minutely followed by referring to the table.
This progress to November 1, 1857, may be briefly stated as follgws :

Skorron I. Coast of Maine, New Hampshire, Massachusetts, and Rhode Islond.—(Skelches Nos.
1 and 2.)—A base of verification of between five and six miles in length has been measured on
Epping Plains, Washington county, Maine, and the ends have been permanently marked.
Astronomical and magnetic stations have been occupied at Bangor and Calais, Maine, at which
telegraphic differences of longitude by the American method, latitude, and the magnetic
elements, have been determined. The astronomical station at Bangor has been finally con-
nected with the primary triangulation in the vicinity. The secondary triangulation has been
extended eastward on the Sheepscot river to Wiscasset, over Townsend and Linican bays,
including the Damiscove islands, near the entrance of Kennebec river. The topography of the
shores of the Kennebec has been extended northward to include Bath, and of those of Casco
bay from Cape Small Point towards Harpswell, and from the mouth of Yarmouth river to join
with work in the vicinity of Portland. The shores of most of the islands in Casco bay have
been surveyed. The topography of the shores of Plymouth harbor, extending northward from
Back river, near Duxbury, has been completed. Revision work has been done near Province-
town, Massacht;setts. The hydrography of the Kennebec river has been curried northward to
the upper limits of Bath ; that of the eastern end of Casco bay has been exccuted between
Cape Small Point and the meridian of Ragged island. The off-shore work ‘between the coast
of Massachusetts and George’s bank and beyond George's has made good progress, as also the
in-shore soundings north of Cape Ann towards Portsmouth, N. H. Additional hydrography
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has been executed in Martha’s Vineyard sound. The tidal observations at Boston navy yard
have been continued, and the currents have been specially investigated in Nantucket and
Martha’s Vineyard sounds.

The following maps and charts have been drawn this year: Kennebec river entrance, scale
s5ioo 3 Annis Squam and Ipswich harbors, syl ; seacoast of Massachusetts, from Scituate to
Saughkonnet river, R. 1., 34550 ; Provincetown harbor, z434v; Eastern Series, Nos. 2 and 3,
sodion ; Monomoy shoals, (additions,) z4vv; and harbor of Wood’s Hole, Mass., 553¢5- The:
following drawings are in progress : Seacoast from Cape Neddick to Scituate harbor, sudyev;
coast chart from Portsmouth to Cape Ann, ggiysy; from Cape Ann to Scitnate, zgbgys; from
Scituate to Nausett, giuy; and tho general coast chart from Cape Ann to Point Judith. The
engraving has been completed during the year of: Seacoast of Massachusetts, No. 1, as
preliminary ; Plymouth harbor; Boston harbor, (new edition;) and Monomoy Shoals, (addi-
tions ;) and progress has been made on the plates of : Seacoast of Massachusetts, as a finished
map ; Ipswich and Annis Squam harbors ; Muskeget channel ; and Hastern Series, Nos. 1 and 2.

Sectrox 1. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Delaware.—
( Sketches No. 11-15. )—Some additional triangulation in New York harbor has been done; the
triangulation of Hudson river has been extended from Poughkeepsie northward to above
Roundout. The topography of the islands in New York harbor, of the shores of New Jersey,
opposite New York, from Bergen Neck to Guttenberg, and of the shores from Throg's Neck
to Harlem river, has been executed. Some hydrography of revision has been executed near
New York, and the soundings of the Hudson river have been extended above Newburgh.
This work was generally in prosecution of the regular operations of the section, the aid from
the New York commissioners having ceased in April. Tidal observations have been continued
at New York, and the tides and currents at Hell Gate have been further investigated. Draw-
ings have been completed of a comparative chart of the Hudson river from Albany to New

York bay and harbor, 54355 ; and Hudson river, from the entrance to Sing Sing, have been in
progress in the Drawing Division. The engraving of the following plates has been completed
during the year: South side of Long Island, No. 2 ; middle and south side of Long Island,
No. 3; and the engraving of New York harbor, 45}55, (new edition,) is now in progress.

Section I11. Coast of Delaware, Maryland, and part of Virginia.— Sketches Nos. 16-25. )}—The
triangulation of the Patuxent river has been extended from Setterley Point upwards to Benedict ;
that of York river, Virginia, has been completed to the junction of the Mattaponi and Pamunkey
rivers, at West Point ; that of the Curratoman has been completed ; and thatof James river
has been extended nearly to Newport News. The triangulation of Potomac river has been
commenced. ‘The tepography of the seacoast of Virginia near Wallop’s island, has been
executed, and the plane table work on the shores of the Rappahannock has been carried down-
wards to Parrott’s island, including alse the shores of the tributeries near the month of the
river. 'The shore-line of both sides of York river has been traced nearly to West Point. - - The
hydrography of the Rappahannock has been completed ; York river has been sounded out from
its mouth to West Point. The hydrography of 8t. Mary’s river, Maryland, and of James river
from the mouth of the Chickahominy to City Point has been completed, and progress has been
made in the hydrography of Patuxent river. The tidal observations at Old Point Comfort
have been continued. ‘ : : ‘ B
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Two sheets of the Rappahannock river, y335q. from Fredericksburg to Port Royal, have
been drawn, as also the charts of Hampton Roads, t4i+s ; and Norfolk harbor, 455 The
following drawings are in progress : Chesapeake bay, series Nos. 3, 4, 5, and 6, g5igv; York
river entrance, syiqy, and James river, 45iye, from Richmond to City Point. The engraving

of Patapsco river, Rappahannock river from Fredericksburg to Port Royal, and thence to
Occupacia creek, a8 preliminary, has been completed, and that of Patapsco river as a finished
map, Chesapeake bay, ggise Nos. 1, 2, and 3 ; Rappahannock river, Nos. 3 and 4 as finished ;
York river entrance and Hampton Rouads are now in progress.

Secrion IV. Coast of Virginia and of part of North Carolina.—(Sketches Nos. 25-—29.)—
The triangulation from Currituck sound has been connected with Cape Henry light-house.
The small triangulation of the ocean shore is connected with that of the Cape Fear, being
executed from Topsail Inlet southward. Topography connected with these two triangulations
has been executed. In-shore soundings were carried from Cape Lookout twenty miles south-
ward along the coast, and Beaufort bar has been resurveyed. The hydrography of Hatteras and
Ocracoke Inlets and their approaches, and of part of Pamplico sound has becn executed, and
the Cape Fear bar and channels re-examined. The following drawings have been completed :
Beaufort harbor entrance, ;4514 ; Cape Fear entrances, (additions to lower sheet,) s5ivg;
Cape Fear entrances, (comparative chart,) ;5isg; and the finished map of Albemarle sound,
No. 1, g5ive has been in progress. The engraving of Cape Fear river from Federal Point to
Wilmmington, and seacoast of North Carolina, from Hatteras to Ocracoke, has been completed ;
and that of the following plates is in progress: Cape Fear entrances, Albemarle sound, Nos.
1 and 2, g4iys, and chart of Beaufort harbor, (new edition.)

Section V. Coast of part of North Carolina and of South Carolina and Georgia.—( Sketches
Nos. 31—37.)—The secondary triangulation has been carried from Lockwood’s Folly to Shal-
lotte Inlet, on the coast of North Carolina ; on that of South Carolina, Winyah bay has been
connected with Charleston, and the connection of St. Helena sound with Tybee entrance is
nearly completed. The triangnlation of the coast of Georgia has been extended southward

from the Savannah river over Wassaw and Ossabaw sounds, and up the Ogeechee river. The
topography connected with the triangulation described in North Carolina has been executed.
The wharf lines at Charleston have been resurveyed. Wadmelaw island, the lower part of
Dawho river, parts of the Pon Pon and South Edisto rivers, and of Fenwick’s, Pine, and other
islands in the vicinity, and the shores of the Ashepoo river, and part of St. Helena gound have
‘been completed. The topograpby of Sapelo entrance and river, on the coast of Georgia, to
Sutherland’s Bluff, and of Turtle river and Blythe island, of St. Mary’s river and approaches,
and of part of Cumberland island, has been completed. Surveys of the proposed sites for bases
on Cufiberland and Sapelo islands have been made. Astronomical and magnetic observations
have been made at Savannah—the former for the determination of the longitude of Fernandina.
The in-shore hydmgraphy has been carried from Cape Roman to Charleston, and off-shore
soundings have been made and the currents observed off the same coast. Maffitt’s channel has
been re-examined. Supplementary hydrography has been executed at St. Simon’s entrance,
Georgia, and in Brux_x_swick harbor and Turtle river. Tidal observations with the self-regis-
tering gauge have been continued at Charleston. Drawings have been made of the charts of
8t. Mary’s bar and Fernandina harbor, ;5d55; & comparative chart of the same, 1843 and
1857, 35357 ; St. Simon’s sound and Brunswick harbor, rokor; additions have been made to
the chart of Charleston harbor, ysisv; to that of Maffitt’s channel, y5355; and to North
2 e
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Edisto river, ;5i¢g. JThe charts of St. Helena sound, r¢i¢q and seacoast of South Carolina,
from Cape Roman to Tybee, Georgia, s¢s5ss, are in progress. - The engraving has been com-
pleted of the following charts: Charleston barbor, (additions,) Maffitt’s channel, (comparative
chart,) North Edisto entrance, (new edition,) and St. Mary’s bar and Fernandina harbor, (com-
parative chart.) A new progress sketch has been engraved for the section, and the engraving
of the seacoast of South Carolina, from Cape Roman to Savannah, is now in progress.

Gunr StTrREAM.—Incidental observations have been made off Nantucket, and along the axis
of the stream from the Tortugas to Chesapeake entrance; and also in the inner warm band
from south of Cape Cafiaveral to near Cape Fear. Additions have been drawn and engraved
for the Gulf Stream chart, z555505-

Sectioxn VI.—Coast, reefs, and keys of Flovida.—(Sketches No. 39 and 40. )—The longitude of
Fernandina has been determined by chronometer differences from Savannah. The line across the
Florida peninsula, from Fernandina to Cedar keys, has been explored and found practicable
for a connecting triangulation ; the opening of lines has been begun, and some progress made
in observing the angles. This triangulation connects the work on the Atlantic and Gulf of
Mexico. The secondary triangulation of the Florida keys and reefs has been completed by a
junction between the two series—one proceeding eastward from the Stirrup keys to Lower
Matecumbe, and the other southward and westward from Point Charles to the same line. The
topography of part of Cumberland sound and St. Mary’s river, of Fernandina harbor and its
approaches and connections has been completed. The outer shore line of Key Largo, and of
Upper and Lower Matecumbe, and Lignum Vite keys has been traced, and the markings into
quarter scctions made for the Land Office. The topography and marking for the Land Office
of the Stirrup keys, Burnt key, Raccoon key, the Water keys, and others north of the Pine
islands, of Big Pine key, the Torch keys, New Found Harbor keys, and others in the vicinity,
and of Cape Sable prairie and its vicinity, have been executed. The hydrography of St.
Mary’s entrance and approaches has been completed. The St. John’s bar has been resurveyed.
The hydrography of the Florida reefs has been carried eastward from East Bahia Honda beyond
Loggerhead key. Tidal observations have been made at Cape Florida, Indian key, Key West,
and Tortugas, with self-registering gauges. A section of the Florida channel, from Key West
to Havana, has been-sounded. A drawing of St. John’s river, g¢lgy, from Brown’s creek to
Jacksonville has been made, and charts of the Florida reef, ydses and 5ig¢ have been in
progress. The engraving of St. John’s river, No. 1, from the entrance to Brown’s creek, and
No. 2, from Brown's creek to Jacksonville as preliminary has been completed ; and the pre-
liminary chart of Florida reefs and St. John’s river, No. 2, as finished, are now in progress.

SecTioN VII. Part of the western coast of Florida.—( Sketches No. 44—45. )—The triangulation
of the peninsula of Florida has been carried eastward from Waccasassa river to Crystal river ;
that of St. George’s sound, Apalachicola bay, and St. Vincent’s sound has been completed from
Dog island westward to Indian pass. A preliminary base has been measured with rods at
Cedar keys. The triangulation of Escambia bay from Red bluff to Gargon point has been ex-
tended towards Warrington on Pensacola bay. Topography, in connection with the Florida
peninsula triangulation, has been executed ; that of St. George’s island and sound, including
the vicinity of Apalachicola, has been completed. The hydrography of Waccasassa bay has
been continued, and that of Pensacola entrance and approaches completed.

The following drawings have been made : Waccasassa bay, s5isg; St. Mark’s river, gybov;
and additions have been made to the chart of St. Andrew’s bay, gy, The engraving of
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Apalachicola river is in progress, and a new progress sketch of the section has been drawn
and engraved.

Section VIII. Coast of Alabama, Mississtppi, and part of Louisiana.—( Sketches No. 47—351. )—
Telegraphic differences of longitude have been determined between. Montgomery, Alabama,
Lower Peach Tree, and Mobile, for the connection of Washington and New Orleans. The
latitude and magnetic elements at those stations have been determined. Azimuth observations
have been made at East Pascagoula, and magnetic observations at Barrel key on Chandeleur
sound. The secondary triangulation has been extended southward from Cat island over Chan-
deleur sound. A preliminary base site has been selected for the triangulation of Mississippi
‘delta, and the last named work is begun. A preliminary base has been measured at Point au
Chevreunil and the triangulation from Atchafalaya has been advanced into Cote Blanche bay.
Topography has been executed in connection with these several triangulations, and also in the
southwestern part of Lake Borgne. The hydrography of Missiasippi sound has been completed,
and that of Chandeleur sound has been commenced. Lines of deep sea soundings have been

-run from Pensacola to the Chandeleur islands, thence to the mouth of the Mississippi, and
thence to the Tortugas. Drawings have been made within the year of Mississippi City harbor,
sohws ; St. Louis bay, 53ls7 ; Grand Island pass and Pearl river entrance, 45i55 ; and sketches
have been made showing lines of deep sea soundings in the Gulf of Mexico. The drawing of
the coast chart of Mississippi sound, g5d55, from Round island to Grand island ; and preliminary
coast chart, 555y, from Cat island to Lake Pontchartrain is now in progress. The engraving
of the following plates has been completed : Sea coast of part of Alabama and Mississippi;
profiles of deep sea soundings in the Gulf of Mexico, and sketches to illustrate the phenomena
of winds and tides. Plates for the charts of Mississippi sound, 3155, Nos. 1 and 2, and Biloxi
bay, as a finished map, are in progress.

SecrioNy 1X. Coast of part of Louisiana and couast of Lewas.—(Sketches No. 53—>54.)—The trian-
-gulation has been completed of Matagorda and Lavacca bays, and a reconnsissance pushed ahead
of the work southward to Aransas. The topography in connection with this has been finished
in Matagorda bay, and nearly completed in its dependencies. Soundings have been made at
the bar and entrance of Matagorda bay, and a deep sea line run, extending fifty miles from the
entrance. ’

The drawing of a finished map of Galveston bay, gghgs, and preliminary chart of the coast
of Texas from Galveston, southward, has been in progress. A chart within the same limits,
and one of the entrance to Galveston bay, tyigy, have been engraved during the year.

Section X. Coast of California.—(Sketches Nos. 56—61.)—Astronomical and magnetic obgerva-
tions have been made at Rincon Point, near San Francisco, and on Tomales bay. The primary
triangulation has been extended northward from San Francisco bay, and the secondary from
Point Reyes, northward, to Bodega bay, and including Tomales bay. A tertiary triangulation
has been made on the eastern side of San Francisco bay, from Contra Costa station to Red
hill. The positions of the new light-house and others in San Francisco entrance have been
determined. The triangulation of the shores of Santa Barbara channel has been extended
westward from San Fernando nearly to Santa Clara river, and that of Santa Cruz and San
Nicolas islands has been completed. San Francisco city has been resurveyed. The topography
of the main shores of San Francisco bay has been completed. A plane table reconnaissance
has been made of Petaluma and Napa crecks, from their entrances in San Francisco bay to the
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head of navigation. The topography of the main of Santa Barbara channel has been extended
from Point Conversion, eastward, to Point Duma.

The hydrography of the eastern entrance to Santa Barbara channel, and of Monterey bay,
between Santa Cruz harbor and Point Pinos, has been completed. In-shore soundings were
made along the coast between Point Afio Nuevo and Point Miramontes, and the hydrography
of San Francisco bay and karquines Strait was completed. The shore of Santa Barbara channel
has been re-examined for a light-house site. Tidal observations have been kept up at the
permanent stations, San Diego and San Francisco. The following maps and charts have been

drawn during the season: Cortez Bank, g4ls5; San Clemente anchorage, ;45yw; eastern
entrance to Santa Barbara channel, s5igy; San Diego bay, wi¢v; San Francisco entrance,

55950 ; San Antonio creek, syigy ; and Mare Island strait, ;5355 The drawing of the finished
maps of Monterey bay, ¢sdss; San Francisco bay, zgisv; and San Pablo bay, +i45, 18 now
in progress. The.following plates have been completed: Entrance to San Francisco bay, as
preliminary, and vicinity of Anacapa and part of Santa Cruz island.. The engraving of entrance
to San Francisco bay, as finished ; SBan Diego bay; eastern entrance to Santa Barbara channel ;
San Antonio creek ; and San Pablo bay, is in progress.

Secrion XI. Coast of Oregon and Washington Territories.—(Sketch No. 63.)—The triangula-
tion has been extended into the southern part of Admiralty inlet from Bainbridge island, and
signals erected to continue the work into Puget’s Sound. A general reconnaissance has been
made and the triangulation begun in Port Orchard. Transit observations were made within
the season at Point Pully, W. T. Topography has been executed at the entrance of Hood’s
canal, and on the shores of Admiralty inlet, in the vicinity of Point No Point. The hydro-
graphy of Semiahmoo harbor, W. T., has been executed. The self-registering tide-gauge at
Astoria has been kept in operation. Drawings have been made of Port Townshend base ; Apple
Cove, yvigw; and of a new progress sketch of the section. The engraving of Shoalwater bay,
(additions ;) New Dungeness harbor; Port Ludlow; Port Gamble; Olympia harbor; Steila-
coom harbor; Bellingham bay; and Blakely harbor, has been completed within the present
surveying year.

The following list contains the titles of maps, preliminary charts, and sketches accompanying
this report, arranged in geographical order. Letters for reference stand in the margin to
distingunish the several sections—A corresponding to Section I, B to Section II, and so on.
The miscellaneous diagrams are placed at the end, and numbers on the maps and sketches
themselves correspond with those attached to the list given at the end of this report.

1.—A. Progress sketch, Section I, (primary triangulation.)
2.—A bis. Progress sketch, Section I, (topegraphy and hydrography.)

3.—  Epping base, (profiles and cross sections.)
4.—  Kennebec river entrance.
5.  Seacoast of Maine, New Hampshire, and part of Massachusetts.
6.—  Annis Squam and Ipswich harbors. .
7.~  Boston harbor.
8.—  Seacoast of southern part of Massachusetts.
9.—  Provincetown harbor.
10.-—  Harbor of Wood’s Hole.

11.—B. Progress sketch, Section IL
12.—  South side of Long Island, (middle sheet.)
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13.—  South side of Long Island, (eastern sheet.)

14.— New York bay and harbor, (preliminary chart.)

15.— New York bay and harbor, (comparative chart.)

16.—C. Progress sketch, Section HI.

17.—  Chesapeake bay, Sheet No. 4.

18.—  Chesapeake bay, Sheet No. 5.

19.—  Chesapeake bay, Sheet No. 6.

20.—  Rappahannock river from entrance to Punch Bowl.

21.—  Rappahannock river from Punch Bowl to Occupation creek.
22.—  York river entrance, Virginia.

23.—~  Hampton Roads and Elizabeth river.

24.—  Norfolk harbor.

25.—D. Progress sketch, Section IV.

26.—  Seacoast of North Carolina from Cape Hatteras to Ocracoke inlet.
2T.—  Seacoast of North Carolina from Cape Lookout to Bogue inlet, N. C. } On one plate.
28.—  Hatteras and Ocracoke inlets, North Carolina.

29.—  Beaufort harbor, North Carolina.

30.—  Beaufort harbor, (comparative chart.)

31.—E. Progress sketch, Section V.

32.—  Entrances to Cape Fear river.

33.—  Cape Fear entrances, {comparative chart.)

34.—  Seacoast of South Caroclina from Cape Roman to Savannah river.
35.—~  DBull’s bay and Roman inlet, (harbors of refuge.)

36.—  8t. Helena sound.

37.—  St. Simon’s sound and Brunswick harbor.

38.—  Bt. Mary’'s river and Fernandina harbor.
38.—F. Progress sketch, Section VI, upper part.
40.—F bis. Progress sketch, Section VI, Florida Keys.

-41.—  St. John's river entrance, (comparative chart.)
42.—  Florida reefs, (preliminary chart.)

43.—  Legaré anchorage, (additions and changes.)
44.—G. Progress sketch, Section VIL

45.—  Apalachicola river entrance.

46.—  Pensacola harbor entrance and epprosches.

47.—H. Progress sketch, Section VIIL

48.—  Mobile bay, 5355

49.—  Seacoast of part of Alabama and Mississippi.
50.—  Mississippi City harbor.

6l.—  St. Louis bay and Shieldsboro’ harbor.

62.—  Grand Island pass.
53.~1. Progress sketch, Section IX.
54.—  Seacoast of Texas from Galveston to Matagorda.

,55'* Entrance to Matagords bay.
568.—J.  Progress aketch, Section X, lower part.
51.—J bia.. Progress sketch, Section X, upper part.
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58—  San Diego bay.

59.—  Eastern entrance to Santa Barbara channel.

60.—  Monterey bay.

61.—  Mare Island straits.

62.-—  San Antonio creek.

63.—K. Progress sketch, Section XT.

64.—  Project limits for charts 45357 and todoos-

65.-—  Co-tidal lines, Atlantic coast, curves of equal height of tides, and sailing lines.

66.—  Winds of the western coast, (diagram.)

67.—  Diagrams illustrating chronometric results for longitude between Savannah, Georgia,
and Fernandina, Florida.

68.—  Diagrams illustrating loss of magnetism.

69.—  Apparatus for measuring preliminary base lines.

70.—  Sands’ specimen tube for deep-sea bottoms; Massey’s indicator ; and Burt’'s sounding
nipper.

71.—  Modification of Brooks' sounding apparatus.

72.—  Trenchard’ s and Mitchell’s tide gauges.

ESTIMATES.

In my report of last year I remark : ‘As the prices of all commodities and of labor increase
in our country, the amount of work which we can execute for a given appropriation is, of course,
diminished. The present scale of the appropriations does not quite meet this increase, and
may fall so far short of it as to require a new appeal in regard to it. This I shall, of course,
avoid, if it is at all possible. 'The expenses of the parties in the sections on the Gulf of Mexico
are algo considerably greater than on the Atlantic coast.’”’

In acecordance with the spirit of those remarks, I prepared (Octcber 19, 1857) the annual
estimates, to be presented for the examination of the Secretary of the Treasury, with the usual
explanatory letter which I now embody here, omitting only the general statement of progress
of the work, already given in this report :

““The estimates provide for the scale of progress heretofore approved by the Treasury
Department and by Congress. The items are the same as for the last two years, with two
exceptions. The estimate needed for fuel and quarters, and for transportation for officers of
the army serving on the work, in consequence of a surplus from the former estimates, is less
than heretofore ; and the withdrawal of the naval engineers, hitherto detailed for the Coast
Survey steamers, requires an estimate for the pay of steam engineers.

“The progress upon which these estimates are based is stated under the head of the several
sections of the Atlantic, Gulf, and Pacific coasts, and the sums estimated are the least which
can insure the amount of work stated. They include, as usual, the office as well as field work,
and are intended to keep the former as near the latter as practicable.’’

““The past year has, owing to peculiar circumstances, not determined the question of
ingufficiency of the western coast appropriation, referred to in my last annual report; and I
have therefore not advised an increase.’’

“The line across the Florida peninsula proves very practicable, and will be of great advan-
tage to the survey, connecting the main triangulation of the Atlantic and Gulf of Mexico, and
preventing the necessity of reliance upon the small triangulation across the Florida peninsula
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for such a purpose. As a measure of economy, it is also of great advantage. It is possible
that the sum now asked may nearly or quite complete this work.”’

“Several of the older vessels of the survey require more thorough repairs than can be given
from the current resources, and provision is made therefor by an item in the estimates.”

“‘The estimates, which are hereto appended in detail, show the progress proposed to be
secured by them during the fiscal year 1858-"59.”

These estimates suppose the same aid from the War, Navy, and Interior Departments, as
heretofore. Should any part of this be withheld, the proportionate progress must, of course,
be less. The table shows, in parallel columns, the estimates for the next fiscal year, and the
appropriation of the present year :

Object. . Fiscal year | Fiscal year
1858-'59. 185758,
For survey of the Atlantic and Gulf coast of the United States, (including compensation \ Fatimated. LA | ppropriated.

to superintendent and assistants, and excluding pay and emoluments of officers of the
army and navy, and petty officers and men of the navy employed on the work,) per | :

act of March 3, 1848 .. e ece e rmecdcmcmee e ma——————— ; $250,000 00 : $250,000 00
For continuing the survey of the Western Coast of the United States, per act of Septem- é |
DET B0, 1850 mannanancencmnmeeacma o - .- ———ne—a—a—————— . 130,000 00 | 130,000 00

For continuing the survey of the Florida reefs and keys, (excluding pay and emoluments
of officers of the army and navy, and petty officers and men of the navy employed on |

the work,) per act of March 3, 1840 oo o micecie i ceacmecaat meae 40,000 00 | 40,000 00
For running & line to connect the triangulation on the Atlantic coast with that on the - i

Gulf of Mexico, acrosg the Florida peninsula, per act of March 3, 1843 __. ... ________ : 15,000 00 f 15,000 00
For publishing the observations made in the progress of the survey of the coast of the <‘

United States, per act of March 3, 1843 cvuevoccaan mmmecceceaarme e meenaaan. i 15,000 00 15,000 00
For repairs of the Crawford, Madison, Mason, and George M. Bache, and other sailing 1 '

schooners usged in ihe survey, per act of March 2, 1853. . . ccccrvnncccnan g 15,000 00 | 15,000 00

For fuel and quarters, and for mileage or transportation for officers and enlisted soldiers |
of the army gerving in the Coast Burvey, in cases no longer provided for by the Quar-

termaster’s Department, per act of August 31, 1852, (o coe oo carccemccccccrccmnan : 5,000 00 ‘ 10,006 00
For pay and rations of engineers for seven steamers used in the hydrography of the Coast | i
Survey, no longer supplied by the Navy Department.. oo _ oo oo.oooeooococeooaoo'  ©12,800 00 |

* Included last year in estimates of the Navy Department.

The following estimates for the field and office work to be executed during the next fiscal
year were presented to the department in my communication of October 19 :

ESTIMATES IN DETAIL FOBR THE FISCAL YEAR 1858-'59.

For general expenses of all the sections, namely : rent; fuel; materials for draw-
ing, engraving and printing, and ruling forms; bmdmg ; transportation of
instruments, maps, and charts, and for mwcel]aneous office expenses; and the
purchase of new instruments, books, maps, and charts- Cerveenea e

SectioN I. Coast of Maine, New Hampshire, Massachusetts, and Rhode Island. FIeLD-
WORE.—To continue the primary triangulation in Muine, east of Mount Desert, and
to make the necessary observations for longitude, latitude, and azimuth, and
magnetic observations ; and to connect the base on Epping plains with the triangu-
lation ; to extend the secondary triangulation eastward from Kennebec river; to
continue the topography of the eastern and western portions of Casco bay, that of
Kenneboc river, and of Cape Cod bay below Manomet; to continue the hydrography

$19,000
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of Casco bay, and to extend that of the Kennebec river to above Bath; to continue
the gencral hydrography of the coast of New Hampshire and southern portion of
Mazne; to continue the deep-sea work off the coast of Massachusetts, between it
and George's Bank, and beyond George’s; to continue observations of tides and
currents in the section, completing those of Nantucket sound, and to take the views
required for charts. OFFICE-WoRE.—To make the computations required; to
complete the drawing of coast charts from Portsmouth to Cape Ann; from Cape
Ann to Scituate; and of the finished map of Portland harbor; to continue the
coast chart from Scifuate to Nausett; the general coast chart from Cape Ann to
Point Judith, and seacoast chart of part of Maine, New Hampshire, and Massachu-
setts ; to draw the finished map of Kennebee river and the sketches of the section ;
to commence the engraving of Provincetown harbor ; eastern series No. 3, and
the general coast chart No. 2; to continue that of Portland harbor and eastern
series No. 2; to complete that of the seacoast of New Hampshire and part of
Massachusetis ; eastern series No. 1, and harbor of Wood’s Hole; and to engrave
the preliminary sketches of the section, will require.« -+« -« - vinainian vt $41,000
Sectioxn IL.  Coast of Connecticut, New York, New Jersey, Pennsylvania, and Delaware.
FIeLp-work.—To continue the triangulation, topography, and hydrography of
Hudson river, and the topography and hydrography near New York harbor and
bay ; to execute work of verification in the section; and to continue the observa-
tions of tides and currents. OFFICE-WORK.—T0 make the necessary reductions
and computations ; to commence the drawing on g4iyy of a coast chart from
Sandy Hook to Cape Moy ; to continue the drawing of New York bay and harbor,
and the lower sheet of Hudson river ; and to complete the drawings of sketches of
the section ; to commence the engraving of New York karbor, s43iys, new edition;
to complete that of Hudson river, lower sheet; and to engrave the preliminary
sketches of the section, will require. .o .. vvvr vie e cii i 8,000
SectioN II1. Coast of Delaware, Maryland and Virginia. Fi1eLp-woRK.—To continue
the astronomical and magnetic observations required in the section; to complete
the triangulation of the Patuwent river, and to continue that of the Pofomac; to
continue the topography of the York and James rivers, and to commence that of
the Potomac river ; to continue that of the outer coast of Maryland and Virginia,
and to complete that of the shores of Chesupeake bay ; to continue the off-shore
hydrography of the section, and execute the soundings in Pafuxent river ; to com-
plete the hydrography of James river, and commence that of the Potomac, and to
continue the tidal observations in the section. OFFICE-WORK.—To make compu-
tations required by the field-work ; to commence the drawing of the coast chart
from Cape Henlopen to Little Machipongo Inlet, and maps of the Patuxent, St. Mary's,
and James river entrance ; to continue the Chesapeake bay series, Nos. 3, 4, 5, and 6 ;
to complete the upper sheet of James réver ; sheets Nos. 3, 4, §, and 6 of Bap-
pakannock river, and the sketches of the section ; to commence the engraving of
Chesapeake bay, Nos. 4, 5, and 6, and Rappahannock river, Nos. 5 and 6 ; to con-
tinue that of Chesapeake bay, Nos. 2 and 3 ; and to complete Chesapeake bay, No. 1,
and Hamptch Roads, and engrave the preliminary sketches of the section, will
require «.eec. ... —.eeaan '.............’.4 ............ NP E R RRRR 25,600
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SecrioxN IV. Coast of Virginia and North Carolina. Frerp-work.—To make astro-
nomical and magnetic observations at Cape Fear entrance ; to continue the trian-
gulation of Pamplico sound, and to measure bases of verification ; to close the
secondary triangulation between Cape Hatleras and Cape Fear ; to complete the
topography north of Currituck sound and south of Stwmp inlet ; to continue the
outer hydrography south of the line of Virginia and North Carolina, south of
Ocracoke, and south of Beawufort ; to continne observations of the tides and cur-
rents, and of the Gulf Stream. OrFrFicE-Wwork.—To commence the drawing of a
coast chart of the vicinity of Cope Fear; to continue the coast chart of North
Carolina from Cape Lookout to Cape Fear, and from Cepe Hatteras to Cape Lookout;
to complete the drawing of Albemarle sound Nos. 1 and 2, and the sketches of the
gection ; to complete the engraving of Albemarle sound Nos. 1 and 2, Beaujort
karbor, new edition ; seacoast of North Carolina from Cape Lookout to Bogue
inlef, and to engrave the preliminary sketches of the section, will require. ... $26,000

Secrion V. Coast of North and South Carolina and (Georgia. FIELD-woRK.—To
extend the triangulation in North Carolina, and topography connected with it,
from near Shallotte inlet southward ; the primary triangulation of the coast of
Souih Carolina north and east of Wando river and Long Island, and the secondary
triangulation up the rivers; to measure supplementary bases on the coast of
Georgia or South Carolina; to continue the triangulation between St Simon’s
and Sapelo rivers, and between Sapelo and Ossabaw ; to commence the triangula-
tion of Doboy and Altamaha sounds and approaches, and of the Altamaha river;
to continue the topography connected with these triangulations ; to continue the
hydrography of Broad river and its tributaries, and the off-shore hydrography of
the coast of South Carolina ; to complete the hydrograjthy of Wassaw, Ossabaiw,
and 8% Catharine s sounds and their connections, and to commence that of Doboy
and Altamaha sounds ; to continue tidal observations and investigations of the
Gulf Stream in this and the preceding sections. OFFICE-WORK.—To make the
hecessary computations ; to continue the drawing of the coast chart of South
Caroling in the vicinity of Charleston ; to complete the chart of St. Helena sound,
drawings of Sapelo entrance, Wassaw, and Ossabaw dnlets, and the sketches of the
section ; to complete the engraving of seacoast of South Carolina from tUape
Roman to Sevannah, Savannak river, St. Helena sound, St. Simow’s bar, and
Brunswick harbor, and to engrave the preliminary sketches of the section, will
TEQUIFe +.v.i.un.. ) 36,000

SECTION VI. Reefs, Keys, and Coast of Florida.—(See estimates of appropriation
for those special objects.) k

SecrioN VIL Western Coast of Floride. FreLp-work.—To continue the triangu-
lation and topography southward from Crystal river and north from Cedor Keys ;
the triangulation eastward on dppalachee bay towards St. Mark’s, and the topog-
raphy eastward from St. George's sound ; the triangulation and topography east-
ward in Zast bay, near Pensacola; to make the necessary astronomical and
magnetic observations in the section ; to continue the hydrography in conuection
with the triangulation and topography, and the deep-sea work of the Gulf coast ;
to make the necessary tidal and current observations. OFFICE-WORK.—To make

3.6
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the computations and reductions from field-work ; to continue the drawing of a

chart of Pensacala karbor, of Apalackicola entramce and approaches, to make

additions to that of Waccasassa bay, and t8 the progress sketches of the section

to continue the engraving of the chart of Pensacole karbor, and of St. George's

sound and entrances, and engrave the preliminary sketches of the section, will

require ................................................................ $36,000
Secrion VIII. Coast of Alabama, Mississippi, and Lowisiana. FieLp-worE.—To

complete the triangulation of Chandeleur sound and islands, and to coutinue that

of Isle au Breton sound ; to continue that of the Mississippi delta, and to extend it

westward ; to continue that of Cbfe Blanche bay,; to continue the topography

connected with these several triangulations; to continue determinations for

longitude, and the astronomical and magnetic observations necessary in the

section ; to continue the hydrography of Chandeleur sound and approaches, of the

Mississippi passes, and of dichafalaya bay and approaches; to continue the deep-

sea soundings off thie section of the Gulf coast. OFFICE-woRK.—To make the

reductions and computations ; to commence a drawing of Aickafalaya bay ; to

continue the series of coast charts of Mississippi sound to the entrance of Lake

Pontchartrain, the seacoast chart of Mississippi and part of Louisiana, and to

draw the sketches of the section ; to complete the engraving of Mississippi sound

No. 1; seacoast of part of Mississippt and Louisiana, St. Louis bay and Shiclds-

boro’ harbor ; to continue that of Mississippi sound No. 2, and to commence No. 3,

and engrave the preliminary sketches of the section, will require- «eecesocvons 33,000
SectioN 1X. Coast of part of Lowisiana and Teras. Fierp-worg.—To complete

the minute reconnaissance of the coast, and to extend the main and secondary

triangulations from Matagorda enfrance southward and westward ; to complete the

topography of Matagorda bay and its dependencies, and of the coast south of

Cavallo Pass ; to continue the in and off shore hydrography near Malagorda bay,

and between Galveston and Matagorda bays, and to continue the requisite tidal

observations. OFFICE-WORE.—To make the necessary computations; to com-

mence the drawing of a coast chart of the vicinity of and including Moatagorda

bay ; to complete that of the chart of Galveston bay and vicinity, coast chart from

Galveston to Matagorda, and the sketches of the section ; to continue the engraving

of entrance to Matagorda bay ; to complete that of the seaccast of Texas from

Galveston to Matagorda, and to engrave the preliminary sketches of the section,

will re quire ............................................................ 26,000

Total for the Adlantic coast and Gulf of Mexico, excluding estimates for the Florida
recfs and keys, and for the Westerncoast-«« .- cevveroner i i ne, 250,000

The estimates for the Florida regfs, keys and coasf, and for the Western coast of the United
Stales are intended to provide for the following progress:
Secrior VL. Reefs, keys, and coast of Florida. TFieLp-woRk.—To complete the

connection of Key Biscayne and Cape Sable bases, and the triangulation of Barnes’

sound, and the adjacent main ; to commence the main triangulation, if practicable ;

to make the requisite astronomical observations at Jndion Key, and to complete



THE UNITED STATES COAST SURVEY.

the triangulation of Charlotte harbor and Oyster bay ; to complete the topography
of the outer keys, and to continue that of the inner, and of the main and Char-
lotte harbor and its vicinity ; to complete the hydrography of the Florida reef, and
to commence the ofl-shore work ; to make the requisite magnetic determinations,
and to continue tidal observations in the section. OFFICE-WORK.—To continue
the computations required ; to make the drawing of a coast chart of the Florida
reefs, from Key Biscayne to Marguesas keys, and additions to the seacoast chart
within the same limits; to draw the sketches of the section; to continue the
engraving of the preliminary chart of Florida regfs, to commence that of the fin-
ished charts of Florida reefs, and engrave the preliminary sketches of the section,
WAL TOQUITO - - -+« = v v v v m e me e et e ety et e e e e
Szcrion X. Coost of California. FI1eLp-work.—To continue the main triangulation
of the coast of California from the limits of the previous year, westward and
southward, and to execute the secondary and tertiary work of the coast on
Tomales and Drakes’ bays, south of Monferey, and in the dependencies of San
Francisco bay ; to continue, if practicable, the main triangulation of the Santa
Barbara channel, and the connection of its islands with the main ; to complete the
topography of Sacramento river, and of such other dependencies of San Francisco
bay as are yet unfinished ; to continue that of the coast of California, south of
San Francisco entrance and south of Monderey ; if practicable, to continue the
topography of the shores of Santa Barbara channel ; to complete the off-shore
soundings near San Francisco entrance, and north and south of it; to continue
the tidal ohservations; to make the requisite magnetic observations, and to
prepare views for the projected charts. OrricE-woRE.—To make computations
a8 required by the field-work ; to continue the drawidg of the chart of San
Francisco bay and vicinity, and the sketches of the section ; to complete the
engraving of San Diego bay, Monterey boy, San Francisco bay entrance, San Pablo
bay, and engrave the preliminary sketches of the section. Also, for operationsin
Section XI. Coast of Oregon and Washington Territories. FiELD-WorRE.—To con-
tinue the triangulation of Washington Sound, or of Puget's Sound and Hood's Canal,
from the limits of 1857, and the topography and hydrography of their depen-
dencies ; to make such astronomical and magnetic determinations as may be
necessary, and to eontinue the tidal observations of the section. OFFICE-WORR.~——
To make the required computations and reductions from field-work, and to draw
and engrave the preliminary charts of such harbors in Puget’s Sound, Hood's
Canal, or Washington Sound, as may be surveyed, and the preliminary sketches
Of the 8ection, Will FeqUITE -« « = v v v e urien ettt et e aen e et e,
For running a 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, 1843..... et ittt a e
For repairs of the Crawford, Madison, Mason, or George M. Bache, and other
sailing schooners, used in the survey, per act of March 2, 1853...............
For fuel and quarters, and for mileage or transportation, for officers and enlisted
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, 1882-++.+c-vov ...

19

$40,000

130,000

15,000

15,000

15,000

5,000
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For pay and rations of engineers for seven steamers used in the hydrography of the

Coast Survey, no longer supplied by the Navy Department...--. . Ceere e $12,800

In a communication from the Treasury Department, reccived by me after these estimates
were sent, but before they had reached the department, I was advised that, ‘‘In view of the
existing embarrassed financial condition of the country, and the greatly diminished receipts
from revenue, it becomes incumbent on the department to bring down the estimates for all
works under its control to the lowest figure possible. B

*It will be expected, therefore, that you will reduce your estimates accordingly, applying
the amounts asked for to such portions of the work as are indispensably necessary.’’

To meet this view of the department, T made a supplementary communication, (October 21,)
stating that, ‘‘Under the view entertained in your letter of the 14th, if the measure meet your
approval, the publication of the records and results of the Coast Survey might be suspended
during the next fiscal year, and the estimates for that purpose be omitted for that year. This
would diminish the estimates of my letter of October 19 by $15,000.

“If a farther reduction is necessary, I would advise that $3,000 be taken from each of the
following items : For the line across the Florida peninsula; for repairs of vessels ; and for fuel
and quarters of army officers employed on the survey. These will make a further reduction of
$15,000, and a total reduction of $30,000. I hope, however, that the first named reduction
may suffice.

“ A contraction of the scale of the work is not an economical process, as has been shown by
comparisons of the survey in former years on different scales. Omitting to complete operations
which are begun and in progress, will lead to mueh loss and waste. The signals are temporary,
and the operations must follow each other closely to be conducted with economy.’’

DEVELOPMENRTS AND DISCOVERIES.

The general list is given in Appendix No. 8. That of the year is not as large as usual. It
includes— '
1. Temple’'s Ledge, near Cape Small Point, Maine.
2. Changes in the vicinity of Provincetown harbor, (Cape Cod.)
3. The decrease of depth, with general permanence of form of George’s Bank, off the coast
of Massachusetts.
4. A shoal spot near Little George's Bank.
5. The study of the tidal currents of the "Vineyard and Nantucket sounds.
6. The tidal currents of Hell Gate.
7. Least water on the Hell Gate rocks determined by dragging.
8. Notice of the changes in New York bay and harbor.
9. York river, Virginia, noticed as a harbor.
10. Changes at Hatteras and Ocracoke inlets, North Carolina.
11. Changes on the bar of Beaufort, North Carolina.
12. Changes of the Cape Fear bars and channels.
13. Rules for navigators in regard to the tidal currents of the coast.
14, Heights of the tides of the Atlantic coast.
15. A shoal inside of the entrance to Amelia river, Florida.
16. Allen’s Bank, Admiralty inlet, Washington Territory.
17. Winds of the Western coast of the United States,



THE UNITED STATES COAST SURVEY. 21

Notices of these developments and discoveries are given in this introduction, in the body of
the report, and in the Appendix, as follows : The position of Temple’s Ledge ; of the shoal near
Little George’s ; changes at East harbor, (Cape Cod ;) and the particulars in regard to George’s
Bank, will be found under the head of hydrography in Section I, and in the Appendix, Nox.
9—12; and a notice of the current observations in the Vinevard and Nuntucket sounds is
given in the introduction, and a report in regard to them in the Appendix, No. 35. Notices
of the tidal currents of Hell Gate, and of the changes in New York harbor, are also given
in this introduction, and in the same Appendix; and the depths upon the Hell Gate rocks,
in Section I, and in Appendix No. 13. York River harbor is described under Section IIL
The changes at Hatteras and Ocracoke inlets, Beaufort, North Carolina, and Cape Fear, in
Section 1V, and in the Appendix, Nos. 15, 16, and 17. The rules for navigators, in regard to
tidal currents, are noticed in the introduction, and given in detail in Appendix, No. 20. The
subjects of the heights of the Atlantic coast tides, and of the winds of the Western coast, are
stated in Appendix No. 33 and No. 36, and noticed in this introduction. The position of Allen’s
Bank 1s given in Appendix No. 19.

DEPTHS OF HARBOR BARS, CIHANNELS, ETC.

The table of depths contained in my last annual report has been revised and extended,
according to the latest tidal results, and is republished in Appendix No. 21.

~
-

SAILING DIRECTIONS.

Preliminary arrangements are making for the printing of the sailing directions, notices of
dangers, &c., compiled from the records of the Coast Survey, under the act of Congress making
appropriation for publishing the records and results of the survey. The volume now in prepa-
ration will contain directions for eutering ninety-ihree lLarbors, and for seventeen bays,
sounds, &c.

MAPS AND CHARTS.

In my report of last year I explained, succinctly, the character of the different maps and
charts of the coast which had beén projected. They were subdivided into coast or in-shore
maps and charts, general coast or off-shore charts, and harbor maps and charts, in reference to
their uses and positions. In regard to their style of execution, they were subdivided into
sketches, preliminary charts, and finished maps and charts. 1 stated the progress made in these
several classes, and especially the efforts in regatd to the finished maps, which, requiring first-
class engravers, have made extraordinary efforts necossary in procuring them. We have now
eight first-class engravers at work, but those who have recently joined the office have not all yet
succeeded as fully as is desirable in working up to the style of execution. To meet this, cer-
tain changes of style have been necessary, in order not to lose too much time, the result of
which is yet an experiment. *

The following project for maps and charts, thirty in number, have been submitted and
approved during the year, and given to the office for execution :

Kennebec river, Maine ; Wood’s Hole, Massachusetts ; Provincetown harbor, Massachusetts ;
New York bay and harbor, preliminary and comparative ; Rappahannock river, Virginia, lower
part, and combination of six sheets; York river, Virginia; Hampton Roads; Norfolk harbor ;
Beaufort harbor, North Carolina, comparative chart; preliminary coast chart of North and
South Carolina, Bull's bay; St. Mary’s river, Georgia and Florida ; map of reconnaissance
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from Fernandina to Cedar Keys, Florida, comparative of St. John's river, Florida ; Waccasassa
bay, Florida ; Apalachicola river, Florida ; Pensacola harbor ; Mississippi city; St. Louis bay
and Shieldsboro’ harbor, Mississippi; Grand Island Pass and Pearl river, Louisiana ; Galveston
bay, Texas; entrance to Matagorda bay, Texas; San Diego bay, California; Monterey bay,
California ; entrance to Santa Barbara channpel, Californmia; San Antonio creek, California ; and
Mare Island strait, California. Of these, six are preliminary, and twenty-four are harbor charts.

The coast-line is now generally known with sufficient accuracy to render it practicable to'
prepare projects for a general series of maps according to the scales, and for the objects here-
tofore adopted. These projects have been taken up from time to time, and laid down again
for want of more precise materials to be furnished in the progress of the survey, or for more
thorough and mature study after preliminary examinations and discussions. |

The three classes of maps and charts, of which the study has been resumed, are the pre-
liminary seacoast charts on the scale of g5 ; the general coast charts or off-shore charts on
the scale of 5505, and the finished coast maps (in-shore) on the scale of ;;l455. The first
and second named series have been approved, subject merely to alteration in the details, and
the third, after modification, has been retained for further study. The several sheets of these
different classes of maps and charts form, of course, part of the series. The series of harbor
charts is additional to those just referred to. The general classification of the maps and charts
resulting from the survey has been given in my report for 1856.

v

PRELIMINARY SEACOAST CHARTS.

These useful charts have been growing as the work advanced, but the subject was hardly,
until recently, mature for projects for a general series. Under my immediate direction, Mr. A.
Boschke has presented a plan, which is favorably improved, in which the whole coast of the
Atlantic and Gulf of Mexico is given in thirty-two chart projects on the scale of 5359, Or
about three miles to the inch. These will give the shore-line, and all the in-shore, and part
of the off-shore hydrography, and they will, as far as practicable, be a series, so that con-
secutive sheets may be mounted together and form continuous charts, suitable for the
office or counting room, while the separate shcets will be used upon the table, or be
bound in an atlas. The coast of Maine, from Eastport to Portland, is given in one series
of two sheets ; New Hampshire and part of Massachusetts, to include Cape Cod and the Nan-
tucket shoals, in two sheets; Massachusetts, Connecticut, New York, and New Jersey, from
Nantucket to Barnegat, in two sheets ; New Yz)rk, New Jersey, Delaware, Maryland, Virginia,
and North Carolina, from Fire island to Cape Lookout, in four sheets; North Carolina,
South Carolina, Georgia, and Florida, from Cape Hatteras to the St. John’s river, in five
over-lapping sheets—the first embracing Cape Hatteras and Cape Lookout, the second Cape
Lookout and Cape Fear, the third Cape Fear and Cape Roman, the fourth Cape Roman and
Tybee entrance, the fifth Tybee and the St. John’s; Florida peninsula in three series—the
first in three sheets, extending from the St. John’s to Cape Florida ; the second in two sheets,
from Cape Florida to the Tortugas; the third in three sheets, from Cape Roman to St. Mark’s ;
Florida, Alabama, Mississippi, and Louisiana, from St. Mark’s to New Orleans, in three sheets;
Louisiana and Texas, from the passes of the Mississippi to Galveston, in three sheets; Texas;
from Galveston to Corpus Christi, in two sheets; and Texas, from Corpus Christi to the Rio

Bravo del Norte, iz one sheet.
The details of the limits of these sheets will, of course, be carefully studied as the work
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advances. Materials are already collected for beginning eighfeen of them; for nearly com-

pleting five ; for completing six; leaving parts of the coast untouched by the survey in but
three.

Of these charts, twelve have been already commenced, and will grow from vear to vear as
the work continues, the sheets being joined by the electrotype process. Eight of the charts
are nearly or quite completed, falling into the systematic arrangement. In some cases these
charts will, perhaps, be omitted in favor of the finished charts already executed.

GENERAL COAST CHARTS, OR OFF-SHORE CHARTS.

This series has been the subject (;f repeated study by different assistants, and the last
project of Mr. Boschke has seemed to me so successful that I have adopted it for general
guidance in the office, subject to such modifications in details as the progress of the work may
require. It gives the coast of the Atlantic and Gulf of Mexico in sixteen sheets. Of these,
the Atlantic series is comprised in nine sheets, for which there are materials for beginning
the whole in the cffice, and I propose to publish on this scale, and as preliminary with the
reports of the year, by lithography, stone engraving or transfer, such portions of these charts
as are finished from time to time, referring them by their numbers to the complete charts.
The limits of the Atlantic series and its progress are as follows :

No. I. Quoddy Head to Cape Cod, Eastport to Provincetown, (seacoast of Maine, New Hamp-
shire, and part of Massachusetts.)

II. Cape Ann and Jeffries Bank to Gay Head and Davis Shoal, including George’s Bank and
the Nantucket shoals, (seacoast of Massachusetts and part of Rhode Island.)

I, Guy Head to Cape Herlopen, including Long Island Sound and New York bay, (seacoast
of part of Massachusetts and Rbode Island, Connecticut, New York, New Jersey, and part of
Delaware.)

IV. Cape May to Currituck, (seacoast of part of New Jersey and Delaware, of Maryland,
Virginia, and part of North Carolina.)

V. Currituck to Cape Fear, including the Wimble, Hatteras, Cape Lookout, and Cape Fear
shoals, (seacoast of North Carolina.)

V1. Ocracoke to Tharleston, (seacoast of part of North and South Carolina.) .

VII. Winyak bay to the St. John's river, (seacoast of part of South Carolina, of Georgia, and
of part of Florida.)

VIIL. 8t Jokw's river to Cape Florida, (seacoast of Florida.)

Of these No. IIT has been published ; materials are in the office for nearly completing Nos.
II and IV, for more than half of the land work and hydrography of No. VII, for the land
work and portions of the hydrography of No. V, for two-thirds of the land work and portions
of the hydrography of No. VI, for a third of the land work and a portion of the hydrography
of No. I, and No. VIII is the only one for which there is a mere beginning in materials
collected.

Directions have been given for the execution of the drawings of this series, and for arranging
all the preliminary details of their progress. Several of the charts have already been begun.

INFORMATION FURNISHED.

The regulations of the Treasury Department authorize the communication of information
from the srchives to. parties applying for it, the easy condition being that dme credit is given
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to the Coast Survey for the information in any use which may be made of it, and that the
expense of furnishing it is defrayved by the parties desiring it. A special application for
authority to communicate is made by the Superintendent to the Secretary of the Treasury in
each case, but this anthority has not been refused. The list of information furnished, stating
the names of the persons to whom it has been supplied, is given in Appendix No. 5. It
contains eighty-one cases of greater or less importance.

1ISTS OF TOPOGRAPHICAL AND HYDROGEAPHIC SHEETS.

In connection with the matter just referred to, agd in part to facilitate applications for
information, but also for the convenience of the Coast Survcy itself, and to bring up the lists
communicated to Congress by the Secretary of the Treasury in 1849, complete lists of the
topographical and hydrographic sheets have been made out, and are appended to this report,
(Appendix Nos. 23 and 24.) They show the localities and limits of the sheets, the scale, date,
by whom executed, and the numbers by which they have been registered in the office, for
reference. These lists contain, respectively, six hundred and eighty and six hundred and
thirty-two titles.

A list of the capes, headlands, &c., surveyed on the western coast of the United States, will
be found in the Appendix (No. 6.)

GEOGRAPHICAL POSITIONS.

Every two years the geographical positions determined in the course of the survey are
published for the use of geographers, surveyors, navigators, and others. In the Appendix to
the present report, No. 25, nine hundred and five additional pesitions are furnished, including
points in Sections I to XI, inclusive of the coast. The progress sketches show the location of
these points, the latitudes and longitudes of which, with the bearings and distances from each
other, are given in the tables. The whole number of positions now published amounts to five
thousand five hundred and sixteen.

LONGITUDES.

Longitudes by the telegraphic method.—These have made due progress during the past year by
the addition of the lines Montgomery-—Mobile, Alabama, and Bangor—Calais, Maine, to the
former results. We were disappointed in reaching New Orleans, in congequence of the necessity
for an intermediate station between the first two named cities. A detailed account of this
work is given under the head of Sections I and VIII, to which it belongs. The southern
connection is also referred to in Appendix No. 27.

There is now completed a chain of telegraphic longitudes from Calais, in Maine, and upon
the 8t. Croix river to Mobile; in Alabama. It consists of the following links, determining the
differences of longitude of important stations: Calais—Bangor, Maine ; Bangor—Cambridge,
Massachusetts ; Cambridge—New York ; New York—Philadelphia ; Philadelphia—Washington ;
'Washington—Petersburg, Virginia ; Petersburg—Wilmington, North Carolina ; Wilmington—
Columbia, South Carolina; Columbia—Macon, Georgia; Macon—Montgomery, Alabama ; Mont-
. gomery—Lower Peach Tree, Alabama ; Lower Peach Tree—Mobile; Baltimore—Washington ;
Petersburg—Raleigh, North Carolina ; Raleigh— Columbia South Carolina ; Columbia—Charles-
ton, South Carolina ; Charleston—Savannah, Georgia, have also been determined by the same
method. This gives a series of differences of longitude of very great value, unrivalled in-any
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foreign survey, and obtained by methods originating and perfected in the United States Coast
Survey. It is admitted by scientific men who have examined these methods and those applied
since their adoption in Europe, that we are still far ahead of our cotemporaries in the application
" of this admirable method for longitudes. We expect, in the next season, to reach New Orleans
and to push the determinations between Washington and New Orleans by the western telegraph
routes. We have already determined Washington—Pittsburg : Pittsburg—Cincinnati ; Pitts-
burg—Hudson, Ohio ; and Pittsburg—St. Louis, in this way. The original idea was, to use the
continuous line to connect Washington and New Orleans, but the imperfect insulation prevents
this, and the introduction of repeaters, which answer perfectly the purpose of transmitting
messages and renders imperfect insulation of much less consequence in the ordinarmominunica-
tions of the lines, is an effectnal bar to accurate longitude determinations. In consequence of
this, we have been forced to the incidental determination of several points of great interest in
the geography of the country, and, by connecting latitnde and magnetic determinations with
those for longitude, we have been enabled, without additional expense of any moment, to give
the complete geographical determinations of those localities. The longitude connexion now
embraces fourteen and a half degrees of latitude, and twenty and three-quarters of longitude,
and a distance, in an air-line, of fifteen hundred miles.
The report of Dr. B. A. Gould, in charge of the telegraph operations, is given in Appendix
No. 27. 'While having charge of the southern telegraph work, Dr. Gould has been chiefly
occupied in discussing the results of former observations, and in preparing them for publication ;
and the results of some telegraph operations are nearly ready for the printer. Among the
.interesting results of the discussion of telegraph longitudes, the variation of a signal given by
tapping on the telegraph key from the mean is shown to be not very different from the
variation in observation by the eye and ear of the best observers. The increase made of
observations in a given time, the greatly diminished effort needed by the observer, the less
necessity for experience and practice, and the decidedly smaller personal equation, constitute
the great pain in the electro-magnetic method of observing over the ordinary method of
astronomical observation. Another curious result which seems to come out from this discussion
is, that the velocity of transmission of a signal is not the same when sent against and with the
direction of the galvanic current. = A special report gives full details of the discussion.
Longitudes by Solar FEclipses, Occuliations of Pleiades and Moon Culminations.—The special
researches of Professor Peirce upon this interesting subject have been noticed, and the progress
made is stated in his able report in Appendix No. 29. A tribute is paid to the lamented 8. C.
Walker, to whom the merit is justly awarded of clearly pointing out the line of research
needed for perfecting the longitude problem and of grappling with some of its most difficult
details. The use of solar eclipses and the probable limit of accuracy of results derived from
them is clearly stated, and the apecial researches and computations that are necessary and have
been commenced by Professor Pierce, with the assistance of Dr. C. H. F. Peters, are briefly
but distinetly recapitulated. The arrangements for observing the occultations of the Pleiades,
as suggested by Professor Peirce, have been steadily prosecuted under his direction.

- The predictions of the occultations of March 1, August 12, Novgmber 2, and December 27,
1857, were made and projected by Dr. Peters, and distributed to astronomers, in various parts
of the Unitedv States and in Europe, from the Coast Survey office. Great attention has been
paid, especially by astronomers of this country, to the suggestions of observation of these
occultations, and. prompt replies to the leiters relating to them have been received.

149
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Owing to the unfavorable state of the weather returns were received from only five stations,
in March, and two in August. The occultations of November 2, were observed at eight places
in the United States ; in western Europe, where they were also visible, the state of the weather
prevented observations. i

Considerable progress has been made in collecting the data for the computation of past
observations. The new triangulation of the Pleiades, which it is supposed will be made with
the heliometer of the Dudley Observatory, will complete the means of usmg the data thus.
in process of collection.

The beginning and end of the solar eclipse of March 25, were observed by Assistant
George Dayidson, at San Francisco, California, and his results forwarded to the office.

Professor W. C. Bond reports from the Cambridge Observatory, for the use of the survey,
thirty moon culminations, seventeen occultations of stars by the moon, and a number of
transits of certain bright points on the moon’s disc. His report, which contains interesting
remarks, is given in Appendix No. 28. h

Longitude by C hronometers.—The longitude of Fernandina being required for the air line
triangulation across the head of the Florida peninsula, and no telegraphic line having been yet
established between Savannah and that port, it was necessary to determine the difference of
longitude by the transportation of chronometers as the next best resouree under the circum-
stances. A memoir, showing the nature of the operations and the method of redaction and
results, is given in Appendix No. 30. It is modified from a paper read before the American
Association for the Advancement of Science, in which the incidental questions of personal
equation and the like were deemed of more interest than those now more prominently stated .
as appropriate to this report. The superiority of the telegraph method of determining longi-
gitudes could not be better indicated than by comparison with the labor bestowed to obtain
these results, and the rough approximation finally reached as compared with the corresponding
time and accuracy of the method by telegraphic signals.

This determination of the longitade of Fernandina shows that the best charts ars out somae
eight miles in this important position.

LATITUDE BY THE ZENITH TELESCOPE.

In 1851, I read at the Cincinnati meeting of the American Association for the Advancement
of Beience a paper contsining an account of Taleott’s method for observing latitude by the
zenith teleseope, then in full use in the Coast Survey, and by the kindness of the secretary
was furnished with copies, which were distributed to the assistants of the Coast Survey and
others. This original and excellent method is now adopted in the survey in preference to any
other, and the form into which the observations and reductions have settled down is described
in a clear report by Assistant. Charles A. Schott, chief of the computing division, shown in:
Appendix No. 31, The report: shows: (1) the principle of the method ; (2) the modes of de-
termining the value of the micrometer of the instrument, with tables for recording the obser-
vations and. for facilitating the computations. requisite; (3) the mode of determining the value
of: the-level used with the tglescope with form of resord and computation ; (4) the- eorreetion
for refraction, with a. table of corrections; (5) the reduction to the meridian with tables ;
(6) the rules for selecting the pairs of stm-s, (7} the errors in-the determination of the micro-
meter valwe; (8) method of correeting for micrometer from the observations themmselves;
(9) method of disouseion of the results of cbservation, forms of record and coniputation.
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EPPING BASE.

A paper giving a resumé of the operations in grading and measuring this important base of
verification is contained in the Appendix, (No. 26,) and is illustrated by a topographical sketch
of the site, length and cross sections of the base. Views were taken by the photograph, showing
the principal stages in the measurement, the signals at the ends, &e. Some of the principal
details of this work are given in the chapter headed Section I.

LOSS OF MAGNETISM BY MAGNETS USED IN OBSERVATION.

Appendix No. 32 contains a report by Assistant Charles A. Schott on the loss of magnetism
in the several magnets used by the assistants of the Coast Survey in their observations, illas-
trated by a diagram, (Sketch No. 68.) The history of each magnet is traced, and the magnetic
moments at different periods, after reduction to a standard temperature, are compared. The
gradual loss of magnetism is found to be well represented by a hyperbola; but from its capri-
cious character, as shown by the different cases, the determinations of the magnetic moment
made during the observations are to be preferred, in obtaining the several results, to the
moment deduced from the general discussion.

This paper may be considered as supplementary to those on the change of the magnetic
elements of the earth, published in my annual reports of 1855 and 18586.

TIDES, TIDAL CURRENTS, AND WINDS.

Tidal observations and reductions—An interesting report, from Assistant L. F. Pourtales, in
charge of the tidal division, showing the progress made in the observations and in the rednc-
tions during the past year, is given in Appendix No. 34. The permanent tide-gauges are at
Charlestown, Massachusetts; Brooklyn, New York; Old Point Comfort, Virginia; and St.
Mary’s, Georgia, on the Atlantic; and at San Diego and Sen Francisco, Califorhia; and
Astoria, Oregon, on the Western Coast. The object and progress of the observations at
Tappahannock, of those at the Florida reefs and others, are distinctly stated. The earthquake
record at Tahiti vpon the self-registering gauge, loaned to the exploring expedition of Com-
mander John Rodgers, U. 8. N., connects itself with similar disturbdnces upon the gauges at
Astoria, San Francisco, and San Diego, which had been previously received, but of which we
could make no use from the relative positions of the stations, and our ignorance of the place of
-origin of the disturbance. As far as I have yet been able to study the subject, the Tahiti
observations will enable us to clear up the whole matter.

The difficulty of the subject of tidal predictions requires to be stadied before it can be fully
appreciated. Twice I have supposed we were on the point of success in preparing prediction
tables, and twice have found that our progress was not yet up to that point. Rough tables
we could issue, but not.such as the materials in our hands would justify. The subject is one of
constant and anxious effort.

Tide tables and. tidal currents along the sea coost.—These have been revised to date, and are
given in Appendix No. 20. The additional matter, prepared by suthority of the Treasury
Department for Mr. G. W. Blunt, and drawn from the study of the co-tidal lines of the coast,
will be found of interest to navigators. The generalization in regard to the tidal currents near
the ghore, between the port of New York and any southern Atlantic port, is a very simple one.
That ¢ for all practical purposes of coasting, the succession of tides, and, of course, of the tidal

L 4
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currents of ebb and flood, will be the same as if the navigator remained stationary.’”” The
sailing lines from New York to southern and eastern ports are given on Sketch No. 65, and
tables show the succession of tides on these lines off various ports. The distance of the cold
wall of the Gulf Stream, off ports south of New York, from the Gulf Stream chart of the Coast
Survey, is also shown by a table.

The continuous tidal observations on the Pacific coast have led to a closer knowledge of the
changes in the diurnal inequality of the tides, and the tables have been corrected accordingly.
As a first approximation, the changes before and after the period of the moon’s greatest
declination were arranged; but the differences in the two periods being now well made out,
the tables have been extended so as to show these for a given number of days both before and
after this peried.

Heights of tides of the dtlantic coast.—The generalizations which T have made in regard to the
tides of the Atlantic coast were, by permission of the Treasury Department, presented to the
American Asgociation for the Advancement of Science, in a pape; which is transferred to the
Appendix, No. 33. Diagrams on Sketch No. 65 are referred to in the paper, and the model

" described in it is deposited in the Coast Survey office, at Washington.

As a technical memory these generalizations will be of interest to navigators. They refer to
three great physical divisions of the coast of the United States—the great southern bay, from
Cape Florida to Cape Hatteras; the middle bay, from Cape Hatteras to the eastern part of
Nantucket, (Siasconsett ;) and the eastern bay, from Siasconsett to Cape Sable, (Nova Scotia.)
The tide wave entering each of these bays increases in height as if runs towards the head of
the bay. Thus, from Cape Florida and Hatteras (great southern bay) to Savannah and Port
Royal, the tide increases in height from one and a half and two feet to seven feet. From
Cape Hatteras and Siasconsett (or, more accurately, Weweeder) to the coast of New Jersey and
New York, (middle bay,) the tide rises and falls one foot two inches, and two feet to nearly five
feet (four feet eight inches) at Cape May, New Jersey, and Sandy Hook, though with less
regularity than in the great southern bay. From Siasconsett and Cape Bable it rises from two
feet two inches and four feet four inches to fifty feet at Shadwood point, on the Bay of Fundy.

The same rule applies to the bays in which the tide wave enters directly, as Massachusetts
bay, Long Island sound, New York bay, and Delaware bay ; but does not apply to Chesapeake
bay, where, on account of the. smallness of the opening and the immediate expansion and
change of direction at right angles to itself by the tide wave, .the height rapidly diminishes
after entering.

This generalization conforms to an established principle, though it could not, of course, be
made out without tidal observations of similar number and frequency to these embraced in
the Coast Survey investigations. »

Whether the eastern bay is only & part of a larger bay between Nantucket and the New-
foundland banks, or whether the Cape Sabie tide of four feet four inches has a different origin,
can only be established by observation. The question goes to show the difficulty .of hmltmg
physical observations by strict geographical and national boundaries.

Tides and tidal currents of Hell G'ate.—These observations were made upon the plan of those
at Sandy Hook, and in New York bay and harbor, and the Kills.. They consisted of observations,
at short intervals, of the.height of the tide and direction and force of the current at particular
stations, and of special observations of eddies, of the limits of moving water, and the like.
These were made, under my immediate direction, by Sub-assistant Henry Mitchell, and with
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signal ability on his part. They confirm the previously acknowledged excellence of the
observations of Commander Charles H. Davis, United States navy, and the careful nature of
those of Lieutenants Porter and Goldsborough. The resulting charts of time, direction, and
velocity of tidal currents, are complete, and the curves of tides, but as the whole subject pre-
sents materials for close study, and these results will come in as an essential part of the work
when it takes its final shape, I have thought it best to postpone their publication to that time,
and at present to give merely Mr. Mitchell’s statement of the observations made, and of tables,
diagrams, and results presented.—(Appendix, No. 35.) If the tables and charts were now
appended to this report they would be separted from the final deductions, or must be presented
a second time,

The generalizations will, I am confident, be found useful to navigators, as well as in the great
question of rendering this access to New York harbor a safe one.

Winds of the Western Coast of the United States.-——The deductions from observations of the
force and direction of the wind in connection with the permanent tidal observations at Astoria,
San Francisco, and San Diego, are embodied in a paper read by me before the American
Association for the Advancement of Science, by authority of the Treasury Department, and
placed in the Appendix (No. 36.) The diagrams (Sketch No. 66) which accompany the paper
convey at once to the eve the general facts deducible from the observations, and better than
they can be conveyed in words, the mind seizing readily for itself the principal inferences.
One series of diagrams, which represents the daily changes from hourly observations, I have
been obliged to omit as too expensive for publication. The results are stated in the form of
inferences in regard to day and night winds, and the winds at different seasons.

The very simple regimen of the winds on the Pacific coast is expressed in the two following
rules: (1.) Westerly winds greatly prevail, showing a regular flow of the air at the surface of
the earth from the sea to the land. (2.) There is a general absence of easterly winds, showing
the absence of a return current at the surface. The philosophy of these two deductions is
obvious, hinging upon the difference of temperature of the ocean and land. When the easterly
winds blow at all, it is, as a rule,"during the winter, and the northeast, and more frequently in
the morning than in the afternoon hours of the day. It would be unnecessary repetition to
state the less general conclusions of the paper referred to as it stands in the appendix. I may
venture to express the hope that these deductions will not be found useless to those men of
science who are engaged in studying so carefully and zealously the climate and metecrology of
our country.

This discussion will be extended to the results of other years, by which valuable comparisons
must be obtained, and the generahzatmns of the year 1855 be tried by the observations of

other years.-
RECORDS AND RESULTS.

In my report of last year I noticed the progress made in the preparation of the material for
volumes for which a special appropriation has been made by Congress. :

The order of publication of such a work during the actual progress of operations is, of a
neceasity, chronological, while ultimately an arrangement of volumes according to subjects or
different classes of work appears the most desirable. To delay the publication until the final
completion of the operations of the survey would greatly increase the difficulties arising from
imperfect statements, when, in most cases‘ the appeal to personal recollection would have
become unsafe or impossible. :
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The design has therefore been so to arrange the work, according to a general scheme
embracing all the various operations of the survey, that the matter contained in the annual
volumes may ultimately be re-arranged according to subjects, uniting operations of certain
classes into separate volumes.

The work of the year 1849 has been selected to form the context of the first volume of
GEODESY, as embracing operations of every class, and therefore calculated to give a full view of
the operations of the Coast Survey. It will give detailed accounts of the measurement of a
principal base line and of some preliminary bases; of observations of angles for primary,
secondary, and tertiary triangulation ; of observations of latitude with the zenith sector and
with the zenith telescope ; of observations of azimuth and of time. The description of instru-
ments and of methods of observution and reduction will form a necessary and valuable portion
of the first volume.

Having arranged the general features of the work after muth consultation, I have entrusted
the execution of the details to Assistant J. E. Hilgard, who has had charge of the work of
publication, and the greatest portion of whose time and attention during the past year have
been devoted to this subject.

The preparation of a volmme giving an account of the CHRONOMETRIC EXPEDITIONS FOBR ASCER-
TAINING THE LONGITUDE BETWEEN CAMBRIDGE AND LIVERPOOL, mentioned in my report for 1856 as
being in the hands of Prof. G. P. Bond, has been completed. The following is a brief sketch
of its contents:

1. Introduciion.—Reference to results of expeditions of 1849 and 1851 ; recognition of the
change of temperature as the principal disturbing influence. Plan for a new expedition in
1855, in which the elimination of the effects of temperature changes is to be an object of special
attention. General arrangements, arrangements for preserving wuniform temperatures: for
comparison of chronometers with stand and clocks.

2. Description of instruments.-——Transits, clocks, registers, chronometers, thermometers,
chronometric thermometer. Apparatus for ascertaining temperature coefficients.

3. General account of the several veyages. . :

4. Determination of time at Cambridge.—Methods of observation and reduction. ' Determina-
tion of instrumental constants and corrections, personal equations. Tables of resulting clock
errors. Appendix I, giving record and reduction of transits, observed at Cambridge.

5. Determination ¢f time at Liverpool.—Same details as preceding chapter. Appendix I,
giving record and reductions of transits, observed at Liverpool.

6. Comparison of chronometers.—Method employed, and probable error of comparison, by
striking the key of an slectro-magnetic apparatus in concert with the beats, and recording them
thus on the spring-governor sheet graduated by the clock. - Appendix III, giving the record of
comparisons.

1. -Compuiation of longitude.—PDevelopment of method employed. Table of chronomster errors
on which the longitnde directly depends.

8. On the probuble errors and relative weights of determinations of longitude.

9. On the influsnce of chamges qf femperature.—Difficulties of aacertaining their effect on the
rates of chronometers. Bxperiments with chronometric thermometer. Process of ascertaining
the temperature of best compensation, and the coefficients of tempersture for the several

chronometers. Tables of temperature trials.
10. Corrections to longitude due to temperoture changes,
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11. Final results for longitude.—Table of resulte for longitude by each chronometer for the
several vovages. Final result.

Satisfactory progress has been made in the preparation of a volume to contain the results for
telegraphic longitudes, obtained since 1852. This work is in charge of Dr. B. A. Gould, jr.,
and reference is made to it in his report of the season, Appendix No. 27.

A volume containining the EXPLORATIONS OF THE GULF STREAM, prepared by the Superintendent,
with the assistance of Prof. A. G. Pendleton, United States navy, is nearly completed ; a part
of it is in the printer’s hands, and the diagrams are engraved. The general arrangement of
this volume is as follows :

1. Introduction, giving the general scope of the work and a historical narrative of previous
research.

2. Narrative of cruises, giving the principal objects, occurrences, &c.

3. Discussion of instruments, and instrumental corrections.

4. Tables and curves, giving the record of observed depths, temperatures, nature of bottom,
&c., and a graphical representation of the observations.

5. Results, giving a full dicussion of the observations, and the conclusions deduced from
them.

The volume of Sa1LING DIRECTIONS for the coast of the United States, the collection of material
for which was referred to in my last report, has made progress, and is now undergoing the
scrutiny of experienced hydrographic officers previous to its publication. The form of publi-
cation has been carefully studied and matured. '

The plan of this volume is to embody the hydrographic information brought out in the
progress of the Coast Survey, in reference to the harbors, dangers, places of refuge, and
sailing lines along our coast, and it will, of course, receive additions and modifications as the
work will extend to localities, of which hitherto no surveys, or hydrographic reconnaissances
only, have been made. It gives for each harbor a general hydrographic description, sailing
directions for entering or leaving, the positions and marks of dangers ; light-houses and beacons,
currents and titles, geographical positions and variations of the compass, forming a companion
and commentary to the charts published by the Coast Survey.

The preparation of copy of the work of 1849 having in 1856 reached a condition which
made it prebable that the stereotyping of a volume could proceed without interruption, and
the forms of the principal classes of work having been previously studied and determined upon,
the work of stereotyping was commenced about the close of the year.

A contract had been made in the preceding October, under the law of 1852 and authority of
the Treasury Department, with Mr. E. O. Jenkins, of New York, at whose establishment the
work has been done.

The work has averaged three pages per day, great care being required in perfecting the
manuscript copy for the printer, which is prepared, page for page, with all typographical
details duly arranged.

To insure correctness, the proofs are read with the original records and revised reductions,
as well as with the cepy used by the compositor. Second proofs are duly examined, before the
pages are cast, and proof impressions from the stereotype plates are finally re-examined, with
the original records, by a person who has not before read them, and who checks the arithmetical
operations appearing on the face of the page.
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Ii is estimated that the printing of the geodetic volume, in progress, may be commenced by
January or February next, and that it will be ready for publication in May or June following.

SPECIAL SURVEYS.

T have given, in the Appendix, extracts from reports on surveys in various special localities,
as in No. 40, from the report of Assistant A. M. Harrison, on the survey of Cumberland and
Amelia islands, the former for the site of a base line ; from that of Lieut. A. W. Evans, U. 8.
A., on the survey of the sites for a base line on Sapelo Island, Georgia, Appendix No. 39 ; that
of Captain J. H. Simpson, U. 8. Topographical Engineers, on the air-line across the head of
Florida peninsula, Appendix No. 41 ; that to the Commissioner of the General Land Office, on
the survey and marking of the Florida keys, with extracts from the reports of the surveying
officers, Sub-assistants C. T. Iardella and 8. A. Wainwright, and Mr. F. W. Dorr, Appendix
No. 42; that of Assistant W. E. Greenwell, on the survey of the islands off the Western Coast,
for the Land Office, Appendix No. 44 ; and the report of Sub-assistant W. M. Johnson, on the
topography of the shore of Santa Barbara channel, Appendix No. 43.

In regard to the surveys for the Land Office, I would observe that one year more of the
appropriation would finish the work of the Florida keys, and main immediately connected with
them, and that the fruits of the preliminary work on the Western islands, which has been very
difficult, are now beginning to be gathered, and in two years more would be fully so. I should
regret extremely the necessity for suspending either of these works. It is not possible that in
any other way can the keys and main of Florida, or the islands off the Western Coast and main
be.connected, or that it would repay the Land Office to organize and fit ont parties for this
special geodetic work, which, it will be recollected, was recommended by the Executive and
Congress, for thé¥land surveys on the Western Coast in 1852,

The triangulation across the Florida peninsula will save much time, labor, and expense in
connecting the main triangulation of the Atlantic coast, and that of the Gulf. An appropria-
tion of the amount of that of last year will probably enable us to complete this work.

A reconnaissance of Bull’s bay, thirty miles northeast of Charleston, and a survey of North
Edisto entrance, about twenty-five miles southeast of that city, pointed to these harbors as
harbors of refuge for vessels unable to pass Charleston bar in northeast or southwest gales.
Charts were published for this purpose, showing easy entrances in both cases, and giving the
necessary sailing directions.

Last year a new chart of the North Edisto was given, showing slight changes in the position
of the bar, but the same depth of water.

Assistant C. O. Boutelle, who has entered both of these harbors during the past year, calls
attention to the neglect of them, and gives an instance in whieh, by running into North Edisto,
a vessel might probably have been saved from wreck. I would, therefore, again draw the
attention of pilots and navigators to these important harbors of refuge. BulP’s bay entrance
gives thirteen feet at mean low water, and North Edisto twelve feet.

The instructions of this year include nearly all the inlets on the coast of Section V, not here-
tofore covered by the operations of the survey. The combined trisngulation and topography
of the northern end of the section will be brought mearly or quite to the North Carolina line,
complet.mg the preliminary work of the coast of that State.
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RESURVEY OF NEW YORK BAY AND HAEKBOR.

This important work was begun under the direction of the President of the United States,
and upon application of the Commissioners on Harbor Encroachments of New York, in 1855,
and continued by that of the Secretary of the Treasury in the following years, The arrange-
ment, made under authority of the Executive of the United States, was of mutual advantage to
the government and to the State of New York. It was of great interest to commerce and
navigation that the changes in New York bay and harbor should be known. The former survey
was made twenty years ago, and considerable changes were known, from partial resurveys in
different localities, to have occurred. It wag important to the plans for the defence of the
harbor that these changes should be ascertained. It was also desirable that the most improved
methods of survey should be applied to this harbor, the great source of revenue to the United
States. The harbor commissioners of New York estimate that this survey would have cost
them four to five years in time, and five hundred and thirty thousand dollars in money, (see
their report to the legislature of New York, March 31, 1857, senate document New York State,
No. 149,) and report that the expenditure upon it, and upon the maps connected with it, as
fifty-five thousand dollars and two years of time. Deducting the cost of special maps, which
would not have been required by the United States, the amount by which the cost of this
necessary work is diminished to the government is not less than thirty-five thousand dollars.

The obvious value of the results obtained and reported were such as to induce the legislature
of the State of New York to request the Superintendent of the Coast Survey to complete the
physical survey of the harbor, so that the results might not only be adapted to purposes of
navigation but to the study of the changes in progress.

The disastrous result of the continued growth of Sandy Hook into the main ship channel, its
progress having been for the last century at the rate of nearly ‘‘a sixteenth of a mile in twelve
years,”’ and ‘‘large areas, over which twenty years ago there wcre twenty and forty feet
water,”’ being ‘“‘now dry ground,’’ needs no exaggeration to give it importance.

A comparative map, founded upon the surveys of 1835 and 1855, developed and illustrated
the changes in bay and harbor, on the bars, and in the channels. The report of the advisory
council to the commissioners, consisting at the time of General Totten, chief engineer of the
United States, and myself, upon this chart, is given in Appendix No. 37; and I note here a
few of the results derived from it to show their importance, and to invite an examination of the
document itself for many others, and for the details of these.

The progress of Sandy Hook is discussed and explained, and the mode of controlling it is
shown. False Hook channel (Sandy Hook) is found to have deepened a foot and a half; the
bar at its southern entrance, seaward, has deepened one foot, (from twenty-one to twenty-two
feet at mean low water,) and the bulk-head which closed its northern entrance has disappeared.
Lighteen feet can now be safely carried through this channel at mean low water. In twenty years
@ million and a half cubic yards of sand have been removed from this channel. The average
depth of the main ship channel has changed but little. Great changes have taken place on the
western shores of Coney island and of Leng Island, and in the position and forms of the inlets
on the south side of Long Island. *“In general, there has been a movement to the northward and
eastward of oll the channels and shoals of New York bar.’”’ Flynn's Knoll is an exception.
*“While this movement has gone on, the channels have generally increased in depth, and the shoals
have diminished in extent.’’ From the channels the enormous amount of three millions of cubic,

5
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yards is estimated to have been actually removed, or shifted in position. The outer bar hag
become more uniform in depth, Gedney’s channel being slightly improved, and the North and
South channels having coalesced and forming a better entrance than when they were separate.
The Swash channel has widened and deepened; the bar at its southern entrance, which,had
only twenty feet upon it, has now twenty-three feet. The East channel has improved, and the
bar at its eastern entrance has diminished in width.

At the entrance to the Narrows, Lieut. Comg. Craven discovered a shoal which was not on
the former chart. The examinations in New York upper bay, in Newark bay, the Hudson
river, East river to Throg’s Neck, have each developed matters of considerable interest.

EXPERIMENTAL INQUIRIES.

Experiments have been made during the past year by Mr. Mathiot, in continuation of those
on actinic engraving, and on reductions by photography; by Mr. J. M. Batchelder, on the
expansion and contraction of highly callendered paper; on the use of backed paper for printing
Jnaps and charts; on the compression of sea water and some other liquids by pressure, and the
effect of temperature in compression, as applied to Saxton’s sounding instroment; on the use
of vulcanized India rabber in a compression sounding apparatus; on Leonard’s dynamometric
log for the way of vessels and rate of currents; and on iridium surface copper plates. The
callendered paper was found to act very irregularly. The backing spoiled the impressions of
the fine charts, especially the work representing marshes and sanding. The great effects of
temperature on the Saxton instrument, and the binding by changes of temperature, showed
that it required important modifications to make it a proper sounding instrument. Leonard’s
log has received important modifications in its details, and will be further tested.

The iridium surface plate is promising, not so much as affording a complete protection to the
copper as for facility. It is still under trial.

INSTRUMENTS AND APPARATUS.

Appendix No. 45 contains a description, by Assistant J. E. Hilgard, of an apparatus for
measuring preliminary base lines. It is essentially the same as described in my last report,
with some improvements in the mechanical details suggested by the experience of last year,
and ensuring greater convenience and dispatch in its use.

A combination with the deep-sea sounding apparatus devised by Commander B. F. Sands,
U. 8. N., with Burt's sounding nipper and Massey’'s indicator, as used by him in last season’s
work, is shown on Sketch No. 70. The floating bag, with nipper attached, secures a vertical
cast, while the indicator registers the depth, and the specimen tube brings up a portion of the
bottom, the line being relieved from the Welght of the deep-sea lead by its detachment in the
manner shown in the drawing.

The alleged objection to Brooke’s sounding apparatus, from the turning of the spindle, is
obviated in a modification used by Lieut. Comg. O. H. Berryman, U. 8. N. The change
suggested is represented in Sketch No. T1.

These improvements have been applied in the soundings taken by the eﬁicera who report
them. :

The sounding apparatus proposed by Lieut. E. B. Hunt, corps of engineers, assistant in the
Coast Survey, (Appendix No. 47,) acts by balancing the water column of the depth to be
ascertained, by a column of mercury or other pressure gange, the pressure acting through air.
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An instrument for testing the proposed method by experiment has been constructed under the
direction of Mr. J. M. Batchelder, and experimental trials made by Lieut. Comg. W. G.
Temple, U. 8. N., in New York harbor, seem to promise success in its practical application,
(Appendix No. 48.)

A form of tide-gauge suggested by Lieut. Comg. 8. D. Trenchard, U. 8. N., assistant in the
Coast Survey, consisting of a float and counterpoise connected by a graduated belt, is described
in Appendix No. 49. The instrument is represented in Sketch No. 72.

Sub-Assistant Henry Mitchell has invented a spar tide-gauge for observations on the open
seacoast, which promises to be useful, and will be further tested under his direction. The
description of it is given in Appendix No. 50, and a drawing in Sketch No. 72,

INDEX OF SCIENTIFIC REFERENCES,

In 1855, Lieht. E. B. Hunt, U. S. Engineers, proposed to the American Association for the
Advancement of Science to have prepared, under its auspices, an index of scientific references,
following out the admirable index of Dr. Thomas Young, and bringing it down to the present
date. This subject was one of those which early attracted the attention of the Secretary of
the Smithsonian Institution, Professor Henry, and in regard to which he communicated with
the British Association for the Promotion of Science. On his proposition they addressed the
Royal Society, inviting co-operation in this undertaking, judged worthy of the best abilities in
its execution. Subsequently, Lieut. Hunt proposed to the American Association a system for
the abbreviation of titles in connection with this index, showing the wvariety which existed in
abbreviations by different authors, and the desirableness of uniformity. The want of such an
index of matters connected with the Coast Survey operations and studies has been severely
felt by all those who have been desirous of knowing what progress has been made in a subject
of investigation, or whether certain methods, instruments, and appliances are new, or have
been proposed or used.

Lieut. Hunt suggested that an index of such matters was within the compass of his own
labors, and began at once its preparation. In prosecuting this work, some seven thousand
volumes have been examined, and thirty-five thousand titles extracted. In his report of
progress for the past year, (Appendix No. 51,) Lieut. Hunt states that it is probable onc
thousand more volumes must be examined before proceeding to the classification of the titles
for publication. In this work he has persevered zealously, though his Coast Survey duties
have been merely incidental, as his chief time has been necessarily given to duties under the
Engineer Department and Light-house Board, in the construction of fortifications and light-
houses.

T have twice, recently, had occasion to use this index in its incomplete form, by calling upon
Lieut. Hunt for references to subjects which it was important to look into without delay. In
both cases the references were very copious. This work, I regret to say, will be interrupted
during the winter by Lieut. Hunt’s orders to Fort Taylor at Key West, but the chief engineer

has consented that he resume it next summer. It is a work requiring a peculiar combination
of qualities to execute well.

OFFICERS OF THE ARMY.

The names, rank, and date of attachment to the survey of officers of the army serving upon
it is given in Appendxx No. 2. Captain M. L. Smith, U. S. Topographical Engineers, and
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Lieutenant Thomas Wilson have been detailed within the year. Captain Smith is in charge
of the Coast Survey office.

The number of officers attached to the work on the 1st of November is the same as last year,
namely, eleven.

OFFICERS OF THE NAVY.

The number of officers of the navy attached to the Coast Survey on the 1st of November,
1857, was thirty-one, being twenty-two less than at the same date of the year before, (1856,)
and twenty-eight less than on the 1st of September, 1855. The number of assistant engineers
was but five ; and notice was given in July of the intention to withdraw the whole of the naval
engineers from the work, in consequence of the exigencies of the maval service.

In no year bave so many experienced officers been withdrawn from this service. Commander
H. 8. Stellwagen, and Lieutenants John J. Almy, T. A. M. Craven, Richard Wainwright,
§. D. Trenchard, and John C. Febiger have been relieved. These officers have all served
acceptably ; and the loss of their experience will be severely felt in the next season’s aperations.
In connection with the hydrography last executed by them, I have expressed my opinion of
their services—a small return for their arduous labors.

The withdrawal of the naval engineers has brought the expense of running onr vessels upon
the appropriations for the year which was not ealculated for. For the next year there is an
item in the estimates to cover this. It is proposed to attach steam engineers, selected by the
hydrographic chiefs, to the vessels while in commission, keeping one for repairs and care of the
machinery while the vessel is laid up.

LIGHT-HOUSE MATTERS.

FEraminations of sites.—The gystem of lighting the coast has now reached an order and method
which make hap-hazard appropriations for lights so rare that the number of calls upon the
Coast Survey for examinations of lights in localities of doubtful utility has very much diminished.
The few examinations made during the past year, only two in number, are referred to under the
head of Sections I and X, and the detailed reports are presented in the Appendix Nos. 56 and
57. 'The result of a third examination fordered in Section XI) has not yet been reported.

The number of cases proposed for examination in 1851 was forty-three,

Aids to navigation..—As the hydrography advances, various aids to navigation are recom-
mended by the surveying officers. There have been seven cases of such recommendations
during the past year, viz: of a buoy for the flat ground near the Salvages, Cape Ann, Mas-
sachusetts ; a buoy for the northern edge of the middle ground near Cape Henry, Virginia;
buoys for the main ship channel, and for the slue at Beaufort, North Carolina; for St. Simon's
bar, Georgia; at St. Mary’s and Amelia rivers; Florida; and a beacon at Love key, Florida,
reef. These several recommendations have been referred to the Light-house Board through
the Treasury Department. The reports containing them are given in the Appendix Nos.
60 to 65.

OBITTUARIES.
Two of the youngest members of our surveying corps have died within the year, and both

from the exposure incident to their duties. Both well deserved, and have received, special
notices in connection with the work in Section I and Section VI, in which they were engaged.
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One of the oldest and most faithful tidal observers, too, has died within the year, and his
gervices are referred to under the head of tidal observations in Section L

MISCELLANEOUS.

" The Coast Survey officers frequently have it in their power to render acceptable assistance
to vessels in distress. I have, in previous reports, given many instances of this in which their
gervices were duly acknowledged.

During the past year Commander W. T. Muse, in the surveying steamer Hetzel, relieved
the ship Manlius, of Boston, when in a sinking condition off Cape Henry ; two of his lieutenants
“and a crew being sent on board of her. In testimony of their appreciation of this service, the
owners of the vessel presented, through the Treasury Department, to Lieutenants R. D. Minor
and Bayard E. Hand, U. 8. N., each a gold chronometer watch, and forwarded at the same
time a contribution in money, which was divided amongst the crew engaged in the relief of
their ship. The reports of Commander Muse and Lieutenant Minor and the letter of the
owners of the Manlius are given in Appendix No. 53.

For a similar service, stated in Appendix No. 69 of my report of last year as having been
rendered to the British barque Adieu, the British government forwarded, for presentation to
Lieutepant Commanding S. D. Trenchard, a valuable sword.

A special act, passed at the last session of Congress, authorized the reception of these by the
officers for whom they were intended.

By request of the United States consul, at Nassau, New Providence, Lieutenant Command-
ing J. K. Duer, U. 8. N., assistant Coast Survey, in the sarveying schooner Varina, took on
board the crew and steerage passengers of the ship Julia Howard, wrecked on the Bahamas,
landing the former at Havana, and the latter at Pensacola. The report of Lieutenant Com-
manding Duer, and the letters of the United States consuls at Nassan and Havana: are given in
Appendix No. 54.

Assistance in saving government property at Pensacola from destruction by fire, incidentally
rendered by the hydrographic parties of Commander B. F. Sands and Lieutenant Commanding
J. K. Duer, will be referred to under the head of hydrography, in Sections VII and VIIL

I now proceed to give a detailed statement of the work executed in the field arianged under
the heads of the several sections on the Atlantic, Gulf of Mexico, and Western Coast.
In each, the operations in triangulation, topography, and hydrography will be noticed in

geographical order, preceded by a summary of the office work executed at the office in
Washington. .
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SECTION L

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

The progress in this section has been very good. The large development of shore-line, °

which is much beyond any possible calculation from ordinary maps, prior to the time of the
Coast Survey, and the great extent of comparatively shoal sea off this coast, when taken in
connection with the short season for work in the eastern part of the section, makes it a subject
of great solicitude with me. I am confident that a continuance of the present resources, and
a proper application of them according to the systematic steps already laid down, will bring
the work here to a close nearly as soon as in the other sections. I estimate for the operations
an average period of, say ten years; the triangulation closing first and the hydrography last.
This coast changes so little, that whatever is done on the seacoast will remain of authority for
a long period of years, and only some of the harbors will require resurvey and careful watching
in their changes.

The operations in this section during the past season have been as follows :

1. Astronomical and magnetic observations at Bangor and Calais, including telegraphic
longitudes and latitudes.

2. The measurement of a base of verification on Epping plains, Maine, with the new Coast
Survey apparatus. '

3. Triangulation eastward from the Kennebec river.

4. Topography of the shores of the Kennebec to Bath, Maine.

5. Topography of Cape Small point, Maine, and its extension westward to Harpswell.

6. Topography of the islands and main of Casco bay, eastward from the Presumpscot.

7. Topography of Plymouth harbor and its approaches.

8. Hydrography of the Kennebec river, Maine, from the entrance to Bath.

9. Hydrography of Casco bay, Maine.

10. In-shore hydrography north and south of Newburyport, Massachusetts.

11. Off-shore soundings eastward from the coast of Massachnsetts to beyond George’s bank.

12. Deep-sea soundings off the coast, and special surveys.

13. Tides and currents of Martha's Vineyard and Nantucket sounds.

14. Observations at a permanent tidal station.

15. Light-house examinations. ‘

There can be no doubt, on even looking at this list, that the number of parties eL:aployed, and
the character of their employment, has been in proportion to the importance of this section of
the survey, and to the large commercial and navigating interests of which it is the home.

Qffice work—The following drawings have been completed within the surveying year:
Kennebec river entrance, scale 3355 ; Annis Squam and Ipswich harbors, 54355 ; seacoast of
Massachusetts, from Scituate to Saughkonnet river, Rhode Island, y¢%yyy; Provincetown
harbor, ;3535 ; eastern series, Nos. 2 and 3, 3435 ; Monomoy shoals, (additions,) yxiss; and
harbor of Wood’s Hole, 3,333 )

The following are now in progress : Seacoast from Cape Neddick to Scituate harbor, s5v%5s;
coast chart from Portsmouth to Cape Ann, g5}55; from Cape Ann to Scituste, y4dyy; from
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Scituate to Nauvsett, g5¢5; and the general coast chart from Cape Ann to Point Judith. In
the engraving division, plates have been completed of seacoast of Massachusetts, No. 1, as
preliminary ; Plymouth harbor; Boston harbor, (new edition,) and Monomoy shoals; ahd the®
following plates are in progress: seacoast of Massachusetts, as a finished chart, Ipswich and
Annis Squam harbors, Muskeget channel, and eastern series, Nos. 1 and 2. .

Asironomical and magnetic observations.—The erection of buildings near the Coast Survey
station, on Thomas’ Hill, in Bangor, during the past year, made it necessary to occupy that
station this season in order to render available the longitude results there obtained in 1851-'2,
by the late Professor Sears C. Walker, assistant in the Coast Survey.

. Upon the completion of the measurement of the Epping base, my party was reorganized, and
transferred to Bangor for astronomical work, in connection with which it was desirable, at the
same time, to fix the geographical position of some point, near the eastern boundary of tha
United States, which might hereafter be connected with the triangulation of the coast. The
charge of this party was assigned to Assistant George W. Dean, who, with Sub-Assistant
Stephen Harris, and Mr. Julius Kincheloe, as aid, proceeded to Calais and made the necessary
arrangements for executing the work.

The erection of an observing station, in connection with other arrangements at Bangor, was
satisfactorily executed, under the direction of Sub-Assistant Edward Goodfellow, during my
absence at Washington.

Upon my return to Bangor, early in September, observations were at once commenced for
determining the personal equation between Mr. Dean, Mr. Goodfellow, and myself; after
which Mr. Dean returned to Calais, and the exchange of star signals for determining the
difference of longitude, by the electro-magnetic method, was satisfuctorily commenced on the
evening of the 18th.

Some very interesting results in regard to personal equation were had, which, however,
require careful discussion and study before presenting them.

The weather proving favorable for the work, star signals were exchanged on four nights,
between the 18th and 26th, when Mr. Dean returned to Bangor, and a second series of obser-
vations were made for ascertaining the personal equation between the observers; upon the
completion of which Mr. Goodfellow proceeded to Calais and continued the observations at
that station until the 26th of October, when the operations for the season were closed.

At the special request of Professor Jack, of Frederickton, New Brunswick, who visited
Calais for the purpose of witnessing our methods of operating, star signals were exchanged on
one night between Frederickton and Calais ; Professor Jack conducting the operations at the
former station, and Mr. Goodfellow at the latter.

The telegraph lines between Bangor and the eastern stations were in excellent condition,
and the experiments for differences of longitude proved highly satisfactory. Through the
court-esy of James Eddy, esq., general superintendent for the American Telegraph Company,
the lines were placed at the disposal of the Coast Survey, after the regular business hours,
9 p. m,,and all messages relating to the experiments were, at all times, sent free. The local
superintendents, Messrs. Bedlow and Stevens, also the operators at the several stations upon
the lines, extended every facility for the successful prosecution of the work.

Mr. Dean officially acknowledges, in appropriate terms, the facilities extended to the Coast
Survef by the trustees of the Calais Academy, who cheerfully accorded to him the privilege of
establishing a Coast Burvey station in the academy grounds.
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During the progress of the astronomical observations -at Bangor, the angles necessary for

connecting the geodetic station with Mount Harris and Mount Waldo were measured by Assis-
° tant €. O. Boutelle.

The following statistics exhibit in brief the work executed by the parties at Bangor and
Calais, betwen September 1 and October 26.

At Bangor two hundred and ninety-three observations were made for determining the local
time and instrumental corrections; forty-one circumpolar stars were observed for ascertaining
the equatorial intervals of the threads ; and two hundred and twenty-five stars were observed
by the electro-magnetic method, on seven nights, in connection with the station at Calais, for
determining the difference of longitude between these stations. The instrument used in making
these observations was a forty-six inch transit, made by Troughton & Simms, (C. S. No. 6,)
which has for several years been used for similar observations.

Latitude observations.—The observations for latitude were made by SBub-Assistant Goodfellow
and Mr. Dean, and consisted of two hundred and fifteen observations upon forty-one pairs of
stars, with the zenith telescope, C. 8. No. 5. The value of one revolution of the micrometer
of the instrument was determined by one hundred and sixty observations upon the circumpolar
star, 51 Cephei, near its eastern elongation. Thirty observations were made with the micrometer
upon a distant mark for ascertaining the value of the divisions of the level scale upon the tele-
scope. The stars observed for latitude were, as far as practicable, selected from the Greenwich
Twelve-Year Catalogne.

Mognetic observations.—The magnetic observations were made near the geodetic station by
Sub-Assistant Stephen Harris, aided by Mr. Henry W. Bache, and consisted of one hundred
and ninety-five, for declination, during four days ; two sets for horizontal intensity and moment
of inertia, and five sets for dip. The latter observations were made at different localities in the
vicinity of the geodetic station, but no differences were obtained which indicated local attrac-
tion. The instruments used were declinometer D. 22 (C. 8. No. 1) and dip-circle C. 8. No. 4.

Meteorological observations—The usual meteorological journal was in charge of Mr. Henry
W. Bache, one of the aids in my party. One hundred and seventy observations for tempera-
ture, and an equal number for determining the evaporating point were recorded. One hun-
dred and seventy readings of the barometer (Greenwich, No. 910, and Dent’s aneroid, No.
8,580) were also noted, with general remarks upon the winds, clouds, and other conditions
affecting the state of the atmosphere in the immediate locality of the station.

Mr. A. T. Mosman aided in the longitude experiments, and read off the chromographic
sheets for clock and azimuth corrections and equatorial intervals.

At Calais, two hundred and eighteen observations were made for determining the clock and
azimuth corrections, and two hundred and eleven stars were observed for differences of longi-
tude by the electro-magnetic method, in connection with the Bangor station, by Assistant G.
W. Dean, and Sub-Assistant Bdward Goodfellow.

Lotitude observations.—The latitude was determined by Sub-Assistant Stephen Harris from
one hundred and eighty-six observations, upon forty-four pairs of stars, with zenith telsscope
No. 4, C. 8. Forascertaining the value of the micrometer, one hundred and sixty-five observa-
tions were made upon Polaris, near its eastern elongation. The arc value of the level divisions
upon the telescope wag determined by seventy-five observations npon a coihmater winch was
adjusted to a sidereal focus.

Magnetic cbservations.—The magnetic observations were made at a point about one hundred
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and fifty metres south of the astronomical station by Sub-Assistant Harris, aided by Mr. Julius
Kincheloe, and consisted of one hundred and ninety-four readings for declination, on four
days, three complete sets for horizontal intensity and moment of inertia, and four sets for dip.

Mr. Kincheloe also assisted in the 1ongitude experiments, and read off the chronographic
sheets for ingtrumental corrections.

Meteorological observations.—The wusual meteorologxcal journal was kept, in whick were
recorded one hundred and fifty readings of a standard barometer, and corresponding readings of
the thermometers for temperature and evaporating point.

The observing station at Calais was erected by Thomas McDonnell, artificer in the Coast
Survey.

Assistant Dean and Sub-Assistant Goodfellow are under instructions to organize parties for
the telégraphic determination of longitude between Mobile and New Orleans.

Sub-Assistant Harris has been assigned to the party of Assistant J. E. Hllgard in Section
VIII.

Measurement of a base of vertfication on Epping plains, Maine.—The preparation of the site
selected on Epping plains, Washington county, Maine, as a base for verifying the primary
triangulation in this section was begun by Assistant C. O. Boutelle, in the autumn of last year,
at which time a topographical survey of the line was made by Lieutenant J. C. Clark, U. 8.
A., assistant.

In the spring of the present year the work was resumed ; the line carefully marked out,
levelled, and grades established at the beginning of each slope throughout its length. These
preparations were completed early in July, and I immediately commenced the preliminary
comparisons necessary to determine the lenrgth of the bars used in the apparatus. The com-
parisons were made with Saxton’s pyrometer, the same apparatus which has been employed
for the purpose at various bases in the survey. Its essential parts consist, as heretofore, of two
stone pillars, one to support an abutting screw, and the other a mirror; a third pillar support-
ing a reading telescope and a paper scale, upon which, as reflected in the mirror, the different
lengths of the measuring bars and standard are recorded. Twenty-three sets of comparisons
were made before commencing the measurement, at temperatures ranging from 60 to 72 degrees
Fahrenheit, each set consisting of one reading of each measuring bar, and twa readings of the
standard.

The measurement was begun at the western end of the base on the 20th of July, and con-
tinued, with the interruption of nearly a week by reason of bad weather, until the 3d of August.
Allowing an average of ten hours to a day, the actual number of working days employed in the
easurement would be six and three quarters. The greatest number of tubes measured in a
single day was two hundred and eighty-one or 1-05 miles. For three consecutive days the
rate of progress was rather more than a mile per day. After the measurement twenty sets of
comparisons were made between the bars and the standard, at temperatures ranging between
60 and 75 degrees of Fahrenheit. The length of the base uncorrected for inclination of the
bars is 871864 metres or five miles and four-tenths. The point marking the western end of
the line is cut into a golid ledge of rock. That marking the "east end is secured by a heavy
stone monument;

The chief peculiarity of this base, as distingnished from other primary bases in the work,
arose from the necessity of employing heavy grades to overcome the great irregularities of the
~surface. The line measured and profiles of the base are represented on Sketch No. 3 A
63
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detailed description of the site, of the means employed in the measurement, and comparisons
of the progress, with the statistics of other primary bases, are contained in Appendix No. 26.

As more considerable slopes were to be measured "on this line than upon those heretofore
measured in the Coast Survey, elaborate observations were made at the office, under my
direction, by Assistants J. E. Hilgard, Joseph Sg;ton, and Mr. J. M. Batchelder, to test the
base apparatus as to flexure or motion upon a slope, and as to the length upon a slope, the
constancy of which with varying inclinations depends upon the \form of the bed upon which
the stem carrying the knife edge traverses. These were very difficult and laborious, but in

the end quite satisfactory.
I was assisted in this measurement by Professor Rogers, of the University of Pennsylvania,

who volunteered for the purpose, by Assistant Dean, Sub-Assistants Goodfellow, Sullivan, and
Harris, and by Mr. T. McDonnell ; Professor Fraser, of the University of Pennsylvania, was
also present at the early part of the measurement, and Dr. Gould near its close.

The operation attracted a very large number of visitors from the surrounding country, who
cheered us by the interest they tock in the work.

Two monuments of granite were placed perpendicular to the base, on the north side, at the
distances of thirty-six and seventy-two metres, respectively, from the eastern terminus. These
are each 3.5 feet long, by a foot square, and are surrounded by wooden curbs each a foot and
a half square. Copper bolts were driven into the tops of each block and wedged, and a line
perpendicular to the base at its eastern terminus passes through the copper bolts at the
intersection of crosses cut upon the head of each.

The monument marking the eastern terminus is of white marble, 1.64 foot square, and 3.28
feet in height. This rests upon a block of granite (Sketch No. 3) 3.5 feet square and 2.5
feet thick, bedded on a foundation a foot in depth and five feet square. A plinth for the
western monument, seen in Diagram No. 3, was cut from the rock in place at that terminus.

Sections through the eastern and western ends of the base are also shown on Sketch Ne. 3.
The levels marked on the diagrams were referred to a zero assumed as 100 feet below the
bench mark near the eastern terminus. The tidal observations thus far made indicate that
this zero line is 145.4 feet above the plane of mean level of the sea. This gives for the eastern
a height of 254.7 feet above the sea, for the summit of the base 277.7 feet, and for the western
terminus 238.4 feet.

Triangulation eastward from Kennebec river, Mainé.—This work was resumed under the
direction of Lieutenant A. W. Evans, U. 8. A., assistant in the Coast Survey, on the Tth of
August, by his party in charge of Sub-Assistant B. Huger, jr., in the schooner Hassler. Six
stations of the previous year were re-occupied, and observations completed at them. The
triangulation covers the towns of Westport, Edgecombe, Booth bay and Southport, Monterey
bay, Sheepscot river to Wiscasset, Townsend and Linican bays, and the Damiscove islands.
Points were established throughout the limits of the work for the uses of a topographical
party. The whole number of positions correctly fixed by a triangulation ia forty-five. Bub-
Assistant J. A, Sullivan, who had beeh engaged in the grading of the base site on Epping
Plains, joined the party on the 14th of August, and assisted until the clode of the season.
The stations of the previous year were visited by Mr. G. E. Humphries, the aid in the party,
and secured under the direction of Sub-Assistant Huger., The following are the atatistics of

the work :
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Stations occupied.-«... .. e e e e e e 11
Objects observed on. «ceevvennn it ittt e e cieenn 87
Horizontal angles measured.-.-.: PN e e e 296
Number of ODServVALIONS c e c oo v vt ae it v et sttt taee cianes caee e ann 1,344

Twenty-one vertical angles were measured at four stations, upon eighteen objects, by two
hundred and ninety observations with the theodolite. The heights of all the prominent
signals were determined.

Mr. Humphries, the aid of the party, was unfortunately drowned in the Kennebec river on
the 20th of August, by the upsetting of a boat in which he was returning from Bath, where he
had been sent on duty. The energy which he had previously shown in aiding the operations
is favorably mentioned in the report of Lientenant Evans.

Work was discontinued on the 4th of QOctober, and immediate preparations were made for
the return of the party in the schooner Hassler to the coast of Georgia. Sub-Assistant Huger
then proceeded to commence triangulation work on the eastern coast of the Florida peninsula,
and Sub-Assistant Sullivan joined the party of Captain J. H. Simpson, U. S. Engineers,
assistant in charge of the airline triangulation between Fernandina and Cedar Keys,
Florida.

The records of horizontal angles and descriptions of signals used in prosecuting the triangu-
tation of Kennebec river have been deposited by Lieutenant Evans in the Coast Survey office.

Topography of shores of Kennebec river, Maine.—The shore line of this river, and principal
features along the banks, have been surveyed by the party of Sub-Assistant W. 8. Gilbert.
The lower limit of this topographical sheet, the details of which were furnished, from time to
time throughout the summer, to the hydrographic party, is Cox’s Head, near the entrance,
where it connects with & sheet executed last season by Assistant I. Hull Adams. The plane-
table work was extended upwards beyond Bath, and includes both shores of the river.
Assistant Adams directed the operations of this party at the outset of the season. The work
was concluded by Sub-Assistant Gilbert on the Ist of October, and is comprised in the follow-
detail :

ShOTE JIIE e o6 v v ven vt e s asuenesanesenrosonns tnveenanoessensanse 85 miles.
Square miles of topography -« v it Moo

Mr. Adams was employed during the remainder of the season in inking his sheets of work
executed in Section III. The party of Sub-Assistant Gilbert is now about to take the field in
Section VIII.

Topograply of Cape Small Point, Maine.—The plane-table work in this immediate vicinity,
remaining unfinished at the end of last season, has been completed by Sub-Assistant C. T.
Tardella. His sheet embraces the lower part of the western side of Small Point peninsula, and
joins on the east with a sheet of the previous year, cxccuted by Assistant I. Hull Adams. It
also includes, on' the westward, part of Great island, Bear island, Mulaga island, Horse island,
and a number of detached ledges and smaller islands lying in the entrance to Casco bay. The
topography of the main shore was extended from @ape Small upwards to Phipsburg.

Sub-Assistant Iardella also completed the details of a topographical sheet commenced by
Assistant 8. A. Gilbert in 1854, and connecting on the westward with his own of the present
year. Rogue island, Jenny island, Long Ledge, Mark island, and others lying east and north
of Ragged island, were surveyed.
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The statistics of work are as follows :

Miles of shore-line traced «-v+vcviet e i it 46
Miles of roadg -+ -av covisiinni .. et ittt i e e 8%
Area surveyed, (square miles)«.evervierininiiiiiii o 9

Mr. F. F. Nes accompanied the party as aid.

The following is an extract from the report of Mr, Iardella :

““New Meadows river, which divides Great island from the main land, is ten miles in length
by three in width, and averaging in depth from twenty to thirty-six fathoms. It is a fine
harbor for coasting vessels, being well protected at its entrance by Bear isiand, and Horse and

Malaga islands.”’
The preparations of Mr. Tardella are now well under way for resuming the topography of the

Florida keys.

Topography of shore and islands in Casco bay, Maine.—This work has been continued by
Assistants A. W. Longfellow and A. S. Wadsworth, on sheets commenced by the former in
previous seasons. The main.shore-line of the western side of Casco bay has been traced north-
ward and eastward from Presumpscot river to Parker’s Point, at the mouth of Yarmouth river.
On the islands lying south and west of a line joining Parker’s Point, and the outer extremity
of Harpswell neck, the plane-table work consisted of filling in the topography of Great Jebeig
island, (the largest in the bay,) and the survey of Little John’s, Green, Crow, Goose nest,
Stockman’s, Eagles, Upper Flag, Haskell’s, and Great and Little Mark islands. The last five
lie off the southwest end of Harpswell neck, commonly called Potts’ Point.

The schooner Meredith was used for transportation, and is about to be transferred with the
party, to resume work in Section V.

Mr. Clarence Fendall was attached during the year as aid in the party of Assistant Long-
fellow.

Topography of Plymouth harbor, Massachkusetts.—The topography between Back river, north
and east of Duxbury, and extending northwards towards Scituate, has been executed by the
party of Assistant A. M. Harrison, completing the survey of the shores of Plymouth harbor.
The plane-table work was carried back, towards the interior, about two miles. The character
of the country embraced is varied, requiring care and minuteness in the execution of the field-
work.

Sub-Assistant Charles Ferguson and Mr. W. H. Dennis were attached to the party of Assistant
Harrison. The work was commenced on the 10th of August, and closed on the 24th of Sep-
tember. The party has since been engaged in inking the topographical sheets.

A synopsis of statistics is thus given in the concluding report:

Shore-line surveyed +.«c-- . -v--- B LT RN 103 miles.
CrEEkS, &G .« vnv revarnnenares iasnsiesancranssannasn 35 "
Roads....................f ............. teserivasa. 132 tt
Area of country, (square miles) ov-ev vrn il 6

The surveying schooner Peirce was used Jy the party for transportation, and is now fitting

ount for duty in Section V.

Assistant R, M. Bache bas inked, and returned to the office, his topographical sheet of Back
river and vicinity, executed in 1855.

Topographical resurvey of Provincetown harbor, Cape Cod, Massachusetts.—;My attention having
been called to the progressive changes in this vicinity, a careful resurvey of the shores of the
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northern extremity of the peninsula of Cape Cod was made by Assistant H. L. Whiting,
extending from the Highland light around to Race Point light, and continued from thence to
include the inner shore of the harbor at¢*Provincetown. The work was carried down on the
inside shore of the peninsula to Pond village, nearly opposite to the Highland light. About
twenty miles of shore line were reviewed in this examination. This work was exccuted after
the middle of October, and closed the operatioms of Mr. Whiting for the season. He reports
that the general line of the shore has undergone but few alterations since the survey of 1849,
Important local changes, however, have occured, which in his opinion seriously threaten the
interests connected with the preservation of East harbor. His report, in detail, giving the
results of the resurvey will be found in Appendix No. 10.

Hydrography of Kennebec river, Moine.—The hydrographic party of Lieut. Comg. Stephen
D. Trenchard, U. 8. N., assistant in the Coast Survey, resumed work on the 30th of August at
Cox’s Head, within the entrance where the soundings of last season were terminated. Pro-
ceeding upwards in the river the hydrography was executed to the upper limits of the city of
Bath, shore line being furnished by the plane-table party of Sub;Assistant Gilbert, and during
part of the time employed by Assistant I. Hull Adams.

The deficiencies in the hydrography off Seguin island, White Ledge, and Herron island,
have also been filled in. The additional soundings made off Herron island develop ledges not
ehown upon the chart of last year. The anchorage without the river being unsafe, the schooner
Gallatin was kept inside, and the work reached each day in boats.

A preliminary chart of Kennebec river (Sketch No. 4) shows the combined results of the
topography and hydrography executed within the year.

The great strength of the tide in the Kennebece rendered soundings impracticable, except in
the slack water, and the regular progress of the work was in consequence much interrupted.

In the execution of the hydrography, one hundred and forty-two miles were run in sounding,
six bundred and fifty-two theodolite and sextant angles were observed, and ten thousand eight
hundred and sixty-three soundings made in from one to thirty fathoms water. The tides were
observed at six temporary stations between the entrance and Bath.

Lieut. Comg. Trenchard’s hydrographic sheet of the coast between Annis Squam and Ipswich,
Massachusetts, and the sheet of Kennebec entrance executed last year, have been deposited in
the archives.

Hydroymphy of Casco bay, Maine.—The work of sounding has been continued at the entrance
of the bay, by Lieut. Comg. W. G. Temple, U. 8. N., assistant in the Coast Survey, in the
steamer Corwin. His sheet joins on the east at Cape Small Point, with one of the Kennebec
entrance, executed last year by Lieut. Comg. Trenchard, The hydrography of Casco bay was
carried westward from Cape Small Point to the meridian of Ragged island, and to an equal
distance southward, including about thirty-three square miles in the soundings. One hundred
and fifty-one miles were run in making twelve hundred and ten casts of the lead. Angles were
observed, for hydrographic purposes, at three hundred and fifty-eight stations, and seven
hundred and forty-three angles were recorded. ,

Within the limits of his hydrographic sheet a ledge, in thirty feet water, was discovered by
Lieut. Comg. Temple. It seems to have been unknown to the pilots and fishermen of the
vicinity. The position of the ledge was communicated to the Department shortly after its dis-
Covery. It lies five and a half nautical miles W.SW. § W. (W. } 8. per compass) from Seguin
light-house. The cross-bearings for finding it are given with Appendix No. 9.
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Ezamination of Jordaw’s rock, near Portland Hght, and of a shoal in the inner harbor.—The
presence of the hydrographic vessels at work during the summer and autumn to the eastward,
in the commodious harbor of Portland, having suggested to the Board of Trade of that city the
opportunity for a re-examination of Jordan's rock, and of a bank lying in the inner harbor off
Union wharf, my attention was called to the subject, and the desired resurvey was made by the
party of Lieut. Comg. S. D. Trenchard, in the schooner Gallatin, temporarily in command of
Lieut. F. A. Roe, U. 8. N., assistant in the Coast Survey. g

A number of detached boulders, only two of which projected/as much as a foot, were found
imbedded in the bank making out from the Cape Elizabeth shore. The positions of several of
these, varying from one to two feet in diameter, were determined by Lieut. Roe. He considers
the present buoy in that locality well placed, and advises that vessels should not go inside of it.

Jordaw' s rock was found to be an unbroken ledge, extending about two hundred and fifty
yvards southward and eastward from the buoy which has been placed at its northern extremity.
The surface of the rock is quite uneven, the lead frequently slipping off into water two or three
feet deeper than that first found in sounding. Lieut. Roe recommends that a large buoy be
placed a little to the northward and eastward of the present one. He remarks that there is
plenty of sea room between it and the opposite side of the channel.

The position of Jordan’s rock was carefully determined anew by Lieut. Roe, and the sound-
ings in both examinations above mentioned were made under very favorable circumstances.

In-shore hydrography north and south of Newburyport, Massachusetts—In the latter part of the
season Lieut. Comg. Rodgers extended the in-shore hydrography of the coast of Massachusetts
from Londoner shoal, near Thatcher’s island, (Cape Ann,) northward, beyond Newburyport
harbor, to the Isle of Shoals, near Portsmouth. During the progress of this work, he deter-
mined the position of a sunken ledge near Straitmouth island. The ledge has only twelve feet
water on it, surrounded by ten fathoms. Iis existence is known to very few persons, and has
even been doubted by mariners living in its immediate neighborhood. The flat ground to the
northward and westward of the Salvages was also examined, and as little as two feet water
found in places on it. The recommendation of Lieut. Comg. Rodgers for a buoy to mark this
dangerous ledge has been forwarded through the department to the Light-house Board.—
(Appendix No. 60.)

The following is a summary of the statistics :

Miles Tun in sounding - «cee e cret siaintii e ser s s el 1,914
Number of angles recorded ««scve e siiviaiaaiininn i ann. 4,036
Number of soundings ........... W et et e mree mesenm aeae s e maue 11,"{30

The records of the hydrographic work of last year, ineluding journals and duplicates of
soundings, angles, and tidal observations, made in Nantucket and Martha’s Vineyard Sounds,
have been completed and placed in the office.

Off-shore soundings, eastward from Massachusetts bay.—In continuation of the deep sea work
executed last year to the eastward of Cape Cod peninsule, Lieut. Comg. C. R. P. Rodgers,
U. 8. N., assistant in the Coast Survey, with the steamer Bibb, resumed at Cape Ann and
carried a line due east to the meridian 66° 30’ W. The line then passed southward to the
latitude of George’'s bank, and was extended westward to Stellwagen’s bank, in a course
generally parallel to that carried out. A second line was run off“shore, from a point three
miles south of the Highland light, on Cape Cod peninsula, to the same meridian, and thence
carried southward and northward, alternately, so as to traverse the wvicinity southward -and
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eastward of George’s bank, with five lines of soundings parallel and at equal distances from®
each other. Two other lines running eastward and westward, after considerable progress had
been made, were interrupted by gales. »

The lines run were about ninety miles in length, and very nearly fill the spaces left in the
off-shore soundings of previous seasons.

On my application through the Department, the revenue cutter Morris was placed at the
disposal of Lieut. Comg. Rodgers, and was used for a new examination of George’s bank. .

*‘The position of the shoalest water seems to be the same as it was when surveyed by Capt.
Wilkes twenty years ago. The least depth found by us was thirteen fect at low water—two
feet less than the least found in the examination made in 1837.”” The character of the bottom
on George's bank is described in a report from Lieut. Comg. Rodgers, given in Appendix
No. 11.

In the vicinity of Little George’s bank, a small shoal with only thirty feet of water on it was
discovered by this party about ninety miles from the nearest land. Its true position is given
in Appendix No. 12.

Lieut. Comg. Rodgers makes special mention of the efficiency with which Captain Whitcomb,
of the revenue cutter Morris, co-operated in the examination of George’s shoal.

Deep sea soundings.—On the outward passage of Lieut. Comg. O. H. Berryman, U. 8. N.,
assistant Coast Survey, in the steamer Arctic, for special duty directed by the Department, a
line of soundings was run in July along the inner edge of the Gulf stream. From a position
southeast of the Nantucket shoals, in latitude 40° N., this line was carried in a direction
parallel with the general trend of the coast to a position in latitude 44° N., a little to the east
of Sable island. Specimens were brought up from depths varying from five hundred to
fourteen hundred and forty fathoms.

In February last I was dirccted by the Treasury Department to have certain incidental
surveys made by this party in aid of the Telegraph Company’s operations, who had been so
liberal to the Coast Survey. These were satisfactorily executed by Lieut. Comg. Berryman,
and the charts resulting from them have been forwarded to the office and communicated to the
company. This incidental work, which has added little to the cost of the party, is but a small
return for the gratuitous use of the telegraph lines, which the Coast Survey has enjoyed
through all the lines of the United States, and which have been presented to it by this com-
pany, so that, had the cable been successfully laid, we could at once have availed oursclves of
the transmission of signals to it, to.connect America and Europe in longitude by telegraph.
One set of signals transmitted to and fro would have done more than all the astromomical
observations yet made, and the chronometer results observed, to give a satisfactory longitude.

On his return, Lieut. Comg. Berryman was successful in obtaining soundings along a line
carried southward from Halifax, N. S., to the parallel of 38° N. latitude. The soundings were
found to deepen very suddenly a little above the latitude 42°. At the greatest depth, which
occurred in latitude 38° N., longitude 68° W., the line parted after bottom had been reached
in 2,987 fathoms.

Tides and, currents.—In continuation of a series of observations conducted under my imme-
diate direction, Sub-Assistant H. Mitchell placed tide-gauges at Monomoy, Falmouth, Menem-
sha, and No Man’s Land, in the vicinity of Nantucket and Vineyard sounds, and has secured a
large amount of valuable data bearing upon the development of the interferences known to exist
in the tides of this part of the coast.
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In connection with these, fifty current stations were occupied by three divisions of his party,
working simultaneously. These stations were so arranged as to furnish the necessary data for a
chart of co-current lines, embracing the two sounds dnd their approaches. Mr. Mitchell made
also a physical study of the shoals, their causes and type curves. A detailed account of the
operations as conducted by Mr. Mitchell will be found in Appendix No. 35.

The permanent tidal station at the dry dock of the Charlestown navy yard, Massachusetts,
was kept up until the 1st of August by Mr. Isaac Williams, whose punctuality and faithfulness
have already been alluded to in former reports. Since his death, which ocourred in August,
the gange has been in charge of Mr. Thomas E. Ready, whose previous connsction with Mr.
Williams tends to confirm the expectation that the cbservations will be continued with a like
degree of care and attention.

Light-house examination.—In accordance with directions given by the Dep'artment, a Te-exami-
nation has been made of the point of rocks at Westport, Massachusetts, in order to determine
the expediency of erecting a light-house there. This duty was executed by Lieut. Comg.
C. R. P. Rogers, U. 8. N., assistant Coast Survey. His report, with the conclusions reached
in his examination of the vicinity, will be found in Appendix No. 56.

SECTION II.

FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF CONNECTICUT, NEW YORK, NEW
JERSEY, PENNSYLVANIA, AND PART OF DELAWARE.—(8gerca B, No. 11.)

The outstanding work in this section has occupied one triangulation party during the season,
two topographical parties during part of the season, (one a double party,) and two hydro-
graphic parties during part of the season, besides which special investigations of tide and
currents have been made during parts of the season, and the regular tidal observations in
New York harbor have been kept up. A portion of this work is new, and a part belongs to
essential work of verification. It was all provided for in the estimates and directions of the
Treasury Department, the supplies from the New York Commissioners on Harbor Encroach-
ments having ceased. The mutually advantageous connection of the Coast Survey and Harbor
Commissioners has been referred to in the introduction to this report at some length. The
Superintendent of the Coast SBurvey has been requested by the legislature of the State to com-
plete the physical survey of the harbor and the Commissioners’ map, but no special appro-
priation has yet been made for the purpose of defraying the expenses.

The report in regard to changes in New York bay and harbor by the Chief Engineer of the
United States and Superintendent of the Coast Survey, acting as advisory counsel to the Com-
missioners, is given in Appendix No. 37. The wharf lines for the harbor and bay of New
York, recommended by the Commissioners on Harbor Encroachments on the report of their
advisory counsel, based upon the Coast Survey maps and results, were adopted by the legisla-
‘ture of New York, putting the crowning action to one of the most useful and successful
operations ever executed by the survey, or for which it has furnished the materials. The pre-
servation of this noble harbor, so important to the resources of the government and to the
prosperity of our country, from further encroachment in the fature, is thus assured, while the
interesting and encouraging result is made known that the entrance to the bay has mot
deteriorated within the last twenty years in depth of water and regimen of channels; and a
reasonable expectation is held out that by physical investigations of the tides and ¢urrents of
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the bay and harbor the causes of change may be so ascertained as to place them under efficient
control for all future time.

Office-work.—Within the year drawings have been completed of a comparative chart of
Hudson river between Albany and New Baltimore, 185253 and ’56, on the scale 54fg5, and
of a chart of Long Island sound, No. 3, (south side,) g5i55. The engraving of the same sheet
and of Long Island sound, No. 2, adjoining, has been complcted, and the drawing and engraving
of a new edition of the chart of New York harbor, ;51 , are in progress at the date of this
report. .

Triangulation of Hudson river.—The connected triangulation of this river has been continued
upwards from the vicinity of Poughkeepsie. Assistant Edmund Blunt was engaged in this
work from the 8th of August until late in Novem‘ber, and closed operations for the season at
Station Burhanes, a short distance above Tunnel Point. The extent of the river course included
in triangulation within the limits stated is about seventeen miles. A series of small triangles
confined within the banks, but connected with the chain passing up the river, will furnish
ample means for the execution of the topography.

Mr. Blunt was assisted during the season- by Lieutenant A. H. Seward, U. 8. A., assistant
Coast Survey, and Sub-Assistant G. H. Bagwell. The statistics of work arc thus reported :

Primary stétions OCCUPIEd - <+ v v it e e 10
. Secondary stations oceupied - « v vt ceat s Ll e 70
Series observed on primary signals . SEEREETRERRRRTRER N 189
Series observed on sccondary signals - - vcv v oo iiii il 724
Number of observatlons «rveee sesrre oot coi et taee vt onnsss oonn 9,018

The area embraced in the triangulation is about forty-seven square miles. Six volumes, con-
taining duplicates of the measurements for horizontal angles, and abother with descriptions of
the stations and signals used on the Hudson river, have been furnished by Assistant Blunt, and
deposited in the office.

Topography of the environs of New York harbor.—The party of Assistant H. L. Whiting,
during the entire season, and two others under his general direction in the field, have been
engaged in filling in the supplementary details necessary to complete the resurvey of New
York harbor. ) .

Assistant Whiting resumed work on the 22d of April, and completed, in detail, the survey
of the northwest part of Staten Island, which had been interrupted by severe weather at the
close of last season. The party was then transferred to Hoboken, New Jersey, and executed a
regular plane-table survey of the west side of Hudson river, from below Jersey city to a point
opposite Spuyten Duyvel creek. The work in this vicinity was carried inland, so as to
embrace all the topographical details of Jersey city and Hoboken and the high land back of
them. The Palisades form the principal feature on the two sheets of work executed in this
locality.

The statistics of plane-table work executed on the western side of New York harbor by the
party of Mr. Whiting are as follows :

Shore-line surveyed  eeeee vear s cierreirinanree caea 16 miles.
Creeks:.--.. .. e ae e e e Caee s e, J N 5 &
Marsh line«... .... hsene e e tee teeeee e aeeere e g
ROAAE - s et tir it ieiane erree et mveeae e e e 61 ¢
Area in 8quare mMiles-cae e oottt seriin i iia s taia e 14«

()
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The party of Mr. John Mechan commenced on the 1st of July, at the limit reached by Mr.
‘Whiting, in 1856, in Bergen neck, (about three miles from its southern point,) and extended
the topography northward to a junction with the sheet first noticed as containing the survey of
Jersey city. The work was comprised within an average breadth of three-quarters of a mile,
between the shore-line of New York harbor on the east and the plank road at its western
limit.

On completing the sheet just described, Mr. Mcchan took up a second, commencing ah
155th street, (New York city,) and- supplied the details embraced in the northern part of
Manhattan island, extending to Spuvten Duyvel creek : * The island in this part is so wooded
that very few opportunities occurred of determining the position of the plane-table by the
three-point problem. The thickly studded details, houses, roads, gardens, fields, and villages,
were mostly secured by traverses of the plane-table, and carefully verified by the severest
tests.”’

A third shect, on a scale of 3545, containing Governor’s, Ellis’, and Bedloe's islands, was
also executed by Mr. Mechan before the middle of October.

He thus reports the statistics of the work done by his party :

Shore-line surveyed ........................................... 28 1miles.
ROAAS - -« + oo v e et e e e e eeaeae e aeaaes 341
G e e e v e vt ot e e e e e e e et [
Atea In square MITEE v e v v vt cv et i AT RPN TR 10 ¢

The party of Mr. F. W. Dorr filled in. with the requisite details, & sheet extending from
Throg’s neck, on East river, to High Bridge, on Harlem river.

Under the direction of Mr. Whiting, the aid in his party, Mr. C. Rockwell, made a detailed
survey of Ward's and Randall’s islands, the North and South Brother, and Ricker’s island, in
East river. The statisties of this work comprise about ten miles of shore-line, within three
square miles of area.

In reference to the character of the plane-table surveys completed under his direction,
Assistant Whiting observes : “‘that executed by Mr. Mechan was detailed and difficult, and
was accurately and closely surveyed.”’

**The work froms Throg’s neck to High Bridge was executed by Mr. Dorr in a most credit-
able and accurate manner. The sheet containing the islands, surveyed by Mr. Rockwell, is
also a fine specimen of work.”’ . . .

“*The topographical surveys just completed are sufficiently in detail to answer all the pur-

poses to which they could be applied. The representations are cRaracteristic and expressive.’’

Asgsistant Whiting left his own party, in charge of Mr. Rockwell, in the middle of October,
and engaged in a resurvey of Provincetown harbor in Section I.

-Mr. Mechan has resumed plane-table work in Section IV, and Mr. Dorr is cqgmpleting
arrangements for continuing the survey of the Florida keys.—(Section VI1.)

Two plane-table sheets of the work executed by Mr. Mechan, between Macomb’s dam and
Spuyten Duyvel creek, and between Communipaw and Palmispaw, have been inked and returned
to the office.

Hydrography of New York harbor and approaches.—The supplementary work of the present
season was executed by the party of Lieut. Comg. W. G. Temple, United States navy, assistant
in the Coast Survey, with the steamer Corwin. Newtown creek was sounded out, and Bast
river, from the mouth of the creek to a line crossing Blackwell’s island at the penitentiary.
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The hydrography of Hell Gate and its approaches from the eastward was also executed, and
that of Little Hell Gate; Harlem Kills; and the connecting passages 10 the eastward of
Randall’s island.

The least depth of water on the several rocks at Hell Gate was determined by sweeping.
“One of the large sounding boats was laid broadside to the current, nearly at slack water,
having a loaded pole, twenty-four feet long, suspended by lead lines from the bow and stern.
The boat was then allowed to drift slowly over the rocks, the pole being always kept so as to
touch the bottom. At the instant of finding the shoalest water, the position of the boat was
carefully determined, and the operation wus repeated until the whole vieinity had been
thoroughly swept.”’ ’

The soundings, when reduced to mean low water, gave the following results :

Depth ON Pot 10K e v v v it s i e e e it e veae e e 18 feet.
Depth on Way's reef--- - oo viv v i e 13 ¢
Depth on Sheldrake’ s rock .« oo iiie il i e e e N L
Depth on Frying Pan. .+ v cvvv vnn e e e e bt e e b sea e e 9 % e
Depth on Heel Tapgock e voeve oo oo ii oo 10 <

Lieut. Comg. Temple also sounded out Spuyten Duyvel creek, from King's Bridge to the
Hudson river. The statistics of the work are :

Miles run in sounding -+« o ceo 253
Number of soundings .............................................. ]’]'15
Stations for angles ................................................ 99
ADEIes ODSEIVE v v« n et e e e e e e 690

After  the completion of this work, the party in the steamer Corwin was engaged in the
hydrography of Casco bay. as stated under ihie preceding section.

The channel of the East river, to the westward of College point, was re-examined by Lieut.
Comg. Temple and found to be somewhat improved in depth since the older survey.

A thorough search was made by the party in the steamer Corwin for the site of a wreck
alleged to have been lodged in the lower bay, and around which it was supposed that sand
might be accumulating. Numerous lines of soundings were run over the spot in question,
which had previously been marked by a buoy. Only a small portion of the wreck was found
remaining, but it did not appear that any shoal formation had commenced. Lieunt. Comg.
Temple’s report is given in Appendix No. 14,

The new form of sounding apparatus suggested by Lieut. K. B. Hunt, Corps of Engineers,
assistant Coast Survey, the application of which, in practice with some necessary modifications
in regard to details, had been arranged for by Mr. J. M. Batchelder, was tested in the channel
near the navy yard. I subjoin in Appendix No. 48 a communication from Lieut. Comg.
Temple, giving the result of the trials made, and comparisons between, the soundings deter-
mined by the water pressure and those obtained at the same time by the ordinary lead line.
Having previously witnessed the performance of the apparatus in still water, in which the
agreement of the results was remarkably close, it may be inferred from those given in the
report of Lieut. Comg. Temple that, with some further modification, the method may be
adapted to soundings generally in any ordinary depth of water.

The hydrographic chart of East river, between Hell Gate and Throg's Neck, the details of

which were executed by the party of Lieut. Comg. Craven, has been completed and deposited
in the archives.
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Hydrography of Hudson river.—The regular survey of this river was continued by the
hydrographic party of Lieut. Comg. Richard Wainwright, U. 8. N., assistant Coast Burvey,
until the time of his detachment from the work. Soundings were commenced at Fort Mont-
gormery and extended up the river. In the middle of August the schooner Nautilus was put
in charge of Lieut. Comg. James H. Moore, U. 8. N., assistant, and the work prosecated
upwards as far as the railroad station, above Newburg, a distance by the river course of
about fifteen miles and a half above Fort Montgomery. The survey was retarded by bad
weather in October.

The deepest water found is abreast of Fort Montgomery, (28 fathoms,) and in the bend of
the river, between West Point and Cold Spring, ranging from 36 to 98 fathoms. After passing
Cold Spring, the water gradually shoals to Newburg bay, where the depth ranges from 7 to 9
fathoms. The channel here, as in the northern part of the ‘¢ Race,”’ is on the western side of
the river.

Soundings were discontinued on the Tth of November. The following is a synopsis of the

statistics :
Miles run in SOUDGIDE -« -« v ovr ervovenns cne e e 2521
Signals establishhed - oo e timm i it ci e i ettt e et e 27
Angles determined - «««vv ver s vevtan ca e e e 2,025
Number of SOUDGINES « -« e v v vrntnemer it et et e eae cen 19,767

_Three tidal stations were occupied for hydrographic purposes.

The original hydrographic sheet of the Hudson, between New Baltimore and Albany, together
with records of angles, soundings, and tidal observation made by the party of Lieut. Comg.
Wainwright in 1854, 1855, and 1856, have been deposited with duplicates in the office.

Lieut. Comg. Moore is mow about to presecute the hydrography in Section V, assigned to
Lieut. Comg. 8. D. Trenchard a short time previous to the detachment of that officer.

Tides.—The self-registering observations of tides at Governor's Island, New York harbor,
were suspended during the winter, and replaced by observations on a common box-gauge at the

Atlantic Dock ferry, in Brooklyn.
The self-registering tide-gauge was replaced on the 1st of May, and put under the charge of

Mr. R. T. Bassett. -
A special series of observations on the tides and currents at Hell Gate was conducted by
Sub-Assistant H. Mitchell during the early part of the spring and summer.
The object and scope of these investigations are stated in his report, which wikl be found in
the Appendix, No. 35. '
L
SECTION III

FROM CAPE HENLOPEN TO CAPE BENRY, INCLUDING THE COAST OF PART OF DELAWARE, MARYLAND,
AND PART OF VIRGINIA.—(Skeronms C, Nos. 16—24.)

The body of the triangulation, nearly three-fourths of the topography, and quite four-fifths
of the hydrography of this section are complete. The operations of the past year have
included the triangulation of the Patuxent river, which is nearly completed ; of the branches
of the Rappahannock, completed ; of York river, which is completed from the mouth to West.
Point ; and of James river, which is nearly complete from Richmond to Chesapeake bay.
The topography of the ‘seacoast of Virginia has made further progress; the shore-line and
topography of the immediate shores of the Rappahannock river, and of its tributary, Currato-
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man river, have been completed, and the topography of York river is ncarly finished. The
hydrography of Patuxent river has made considerable progress; that of the Rappahannock
and-its lower tributaries has been completed. That of the York river has been executed from
the mouth to West Point, the junction of the Pamunkey and Mattapoui rivers ; and that of the
James river has been completed to within nine miles of City Point.

The details of all these surveys will be found in this chapter. The only large piece of work
remaining in this section is the survey of the Potomac river, for which there are two bases:
one near the entrance, and the other near the head of tide, in the vicinity of Washington and
Georgetown, both connected with the main triangulaﬁou of the coast.

Office-work.
Rappahannock river from Fredericksburg to Port Royal ; Hampton Roads ; Norfolk harbor ;

Drawings have been made, or are in progress, of the following sheets, viz:

Chesapeake bay series ; York river and James river, upper part; the engraving of Patapsco
river as a finished map ; Chesapeake bay ygigs Nos. 1, 2, and 3 ; Rappahannock river, Nos.
3 and 4, as finished. York river entrance and Hampton Roads are now in progress.

Triangulation of Patuzent river, Maryland.—Lieutenant J. P. Roy, U. 8. A., assistant, after
completing work in another lacality in this section, made in May a general reconnaissance on
both sides of the Patuxent river in the vicinity of Setterly Point, where the triangulation,
carried ﬁpwards from the entrance, had terminated in 1846. Not recognizing the stations
before occupied, he laid out a series of triangles above the limit of the work of that year,
extending from Leonard’s creek to a point about five miles above Benedict. The chain thus
projected is provisionally independent of that coming from the entrauce of the river, but a
proper conncction will be made with it in the coming season. Fifteen stations were erected
in the prosecution of the work, and the angles were measured by sixtecn hundred observa-
tions. This duty was commenced on the 13th of May, and continued till the 5th of July, when
Lieutenant Roy returned to the office. The limits of the triangulation are shown in Sketch
No. 16. Duplicates of the descriptions of signals erected in the present season have been
furnished by-Lieutenant Roy, and deposited in the archives of the section.

Triangulation of Potomac river, Virginia.—This work was commenced in the summer, by Mr.
Farley, in the vicinity of Alexandria. Seven stations were occupied, and eight hundred and
sixteen observations made.

Triongdation of Si. Mary’s river, Margland.—Immediately after the completion of the
hydrography of this river, which will be presently described, Assistant John Farley determined
the stations and signals used in making the soundings. Ten stations were occupied in the
triangulation, and in its connection with the Potomac river, and fourteen hundred and twenty-
eight observations were made in the measurement of angles.

Triangdation of Currateman riper, Virginia.—The triangulation of Curratoman river, a
tributary of the Rappahannock, which falls in on the north side of that river a few miles above
its entrance into Chesapeake bay, was carried, by Assistant John Farley, from Gray’s Point
and Station * Whiting,”” (see Sketch No. 16,) on the south side of the Rappahannock, and
opposite the mouth of the Curratoman, upwards to the steamboat wharf at Merry Point.

This work checks the preliminary triangulation previously executed of the vicinity by the
plane-table party of Assistant I Hull Adams, on the basis of which the shores of Curratoman
river and Carter’s creek were completed during the season. Assistant Farley occupied fourteen
stations, and made twelve hundred and ten observations in completing the triangulation of the

Curratoman. He then proceeded with the work on James river. .
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Triangulation of York river, Virginia.—At the date of my report of last year, Lieutenant
J. P. Roy, U. 8. A., assistant, having reached Yorktown on the 20th of October, was engaged
in completing the triangulation of the river above Purtan island, where his operations closed
on the advance of the previous sumimer.

Sixteen stations were occupied, and fourteen new triangles laid out, and measured by one
thousand six hundred and. eight observations. The work was “carried above West Point to
Glass i1sland, on the Mattaponi, and to Tayvlor's Quarter, on the Pamunkey river. The data
furnished by the triangulation were subsequently used by the hydrographic party, as will pres- :
ently be noticed. Lieutenant Roy closed operations on the 8th of Decemmber, and before taking
the field again in this section deposited at the office sketches and descriptions of the signals
erected on York river, and two volumes containing the rccords of horizontal angles measured.

The collector at Yorktown kindly loaned a custom-house boat to facilitate the progress of the
party. At the opening of the present surveying year a considerable part of the triangulation
of York river remained for execution. This, as already noticed, has been completed, and the
results of the concluding operations of the hydrographic party are shown in the preliminary
chart (Sketch No. 22) accompanying this report. ‘

Triaagulation of James river, Virginia.—This work was advanced from its former limits in
the direction of Chesapeake bay, during the months of October, Noevember, and December, of
last year, by the party of Assistant John Farley. Twenty-one stations were occupied below
the mouth of Chickahominy river, and the triangulation is now complete nearly to Newport
News. About four thousand angular measurements were made in the extension of the work.
The records of horizontal angles observed on James river, and descriptions of the signals used
in the triangulation, have been completed and deposited at the office.

It is expected that a connection will be made early in the ensuing season between the series
on James river and the triangulation of Chesapeake bay. The two stations adjacent to New-
port News (see Sketch No. 16) have been partly occupied by Assistant Farley; but his
attention was turned, before completing them, to work on the Rappahannock and on the
Potomac, near Alexandria. Notice having been given of the intended removal of the cupola of
the Theological Seminary, which had been used as a station in the triangulation of the Potomac,
it was necessary to complete the connections with that station in the course of the summer.
Sixteen stations were occupied in the triangulation of the James river, and seven on the.
Potomac in the neighborhood of Washington and Alexandria. The number of angles measured
during the season was one hundred and sixteen, in which five thousand two hundred and sixty-
four observations were reccorded.

Topography on the seacoast of Virginia.—This work has been continued by Mr. N. S. Finney,
northward from Wallop’s 1sland, where his sheet joins with the one last executed by Assistant
G. D. Wise. The party of Mr. Finney took the field at the end of July, and steady progress
was made until the 25th of September, the weather being uniformly good for field operations.
The topography executed embraces all the shore-line and details of the north end of Wallop’s
island, the marsh islands in Chincoteague bay, and the southern, and part of the western, side
of Chincoteague island. The shore line of the main was also traced from Snead signal, where
the work of Assistant Wise terminated in 1856, northward and eastward to the boundary line
between Virginia and Maryland, beyond Long Point. The limits of the topographical sheet
are represented on Sketch No. 16. Mr. Finney thus reports the statistics of his plane-table

work :
L ]
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Miles of-shore line Surveved - o e e e e e 91
Miles of T0ad - - -« v over it i e e i it e e b s 9
Area included in topography, (square miles) .-« - vooii i 16

The progress was somewhat retarded by sickness in the party ; all the hands engaged being,
by turns, attacked with ague and bilious fever.

Before returning to the office, Mr. Finney determined and secured a sufficient number of
points to serve for the plane-table work of next scason in the vicinity.

Mr. J. L. Tilghman served as aid in the topographical party, and efliciently assisted in the
duties of the season.

Mr. Finney has inked his sheet and deposited it in the office. His preparations have since
been made for rveturning to carry on the topography of the shores of Waccasassa bay, in
Section VIL

Topography of Rappoharnock and Crurratomon rivers, Virginia.—The preliminary topography
of the Rappahannock river, which has been for several successive seasons in progress between
Fredericksburg and the entrance into Chesupeake bay, was completed during the yvear by the
party of Assistant I. Hull Adams. At the date of my last annual report, it had been extended
downwards on the immediate shores of the river to a point above the mouth of La Grange
creck~—(See Sketch No. 16.) The work was this season carried in the direction of the river,
to a junction with the shect exccuted near the entrance, by Assistant John Seib. Sketch
No. 16 represents the limits and proportions of the various sheets, which require, however,
in many cases, filling up of interior details. The work of the season lies immediately adjacent
to the mouth of Curratoman river, the shores of which were surveyed on a separate sheet.
Above the Curratoman, the topography was resumed at Stations ‘‘Jones’ and *‘Spindle,’’
respectively, on the north and south banks of the Rappahannock, and pushed sounthward and
eastward a distance of rather more than eighteen miles, to a station below Parrott’s island,
falling.on the sheet of Assistant Seib. The width of the part of the river included in this
Plane-table work varies between two and three miles. La Grange, Robinson’s, and Urbana
creeks, were surveyed in connection with the shores of the main river, the work being carried
up the last mentioned stream two miles and a half above its mouth, and including the town of
Urbana and the topography intervening between it and Robinson’s creek. Field operations
were suspendéd during winter, and resumed on the 1st of May at Beach Point and Bailey's
Bluff, below the mouth of Urbana creek. Proceeding from thence in the direction of the river
towards its entrance, the shores of the Rappahannock were traced to Toll’s Point at the mouth
of Curratoman river. The sheet of the Curratoman extends about six miles above its entrance
into Rappahannock river, and includes its several branches known as Taylor's creek, Eastern
branch, and Whitehouse creek. From Curratoman Point, the work was carried down the
Rappahannock, and in its course embraces the shores of Carter’s creek on the north side, and
Meachim’s, Lockley’s, and Mill creeks on the south side of the main river.

‘‘The Curratoman river is about two miles and a half in width at its entrance, but duninishes
to a quarter of a mile at Merry Point, a distance of five miles and a half from its mouth.”’

‘At Merry Point a landing has been built and steamboats stop there in passing to and from
Fredericksburg and Baltimore.’’

The statistics of the season’s work at the Rappahannock are as follows:

Shore lines BUIVEYEA + o v v vevnet sttt ieet iaiae e e 101 miles.
Roads - - -+ oo iiei i iie i e et e et e s A s e g ¢
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Sub-Assistant Charles Ferguson was attached to the topographical party. Phe plane-table
work was completed in the field on the 29th of June, when the surveying schooner J. Y.
Mason, which had been used for transportation, returned with the party to Baltimore, and
Assistant Adams was engaged in office-work and in field-work, in Section I, during the summer.

The recent sheets of the survey of the Rappahannock river were inked during the summer,
and have been registered in the Coast Survey office.

Topography of York river, Virginia.—A plane-table sheet, executed by Assistant John Seib .
in 1855, included the mouth of this river, and its shores, to within three miles of Yorktown.
The topography was resumed on the 21st of August, by the party of Mr. Seib, and continued
with a view to the completion of the survey before the close of the season. Progress was
reported on the 1st of October, at which time sixty miles of the shore-line had been traced in
carrying the work upward, to the lmmediate vicinity of Bigler’s mill, about seventeen miles
from the mouth of the river. The plane-table work includes the details within a border varying”
in width, from a quarter to half » mile along the banks.

Mr. W. 3. Edwards aided Mr. Seib in the topography, and in inking his sheets of previous work.

At the close of the surveying season, the plane-table work on York river had reached a point
only a short distance below the junction of the Pamunkey and Mattaponi rivers.

Hydrography of Patuxent river, Maryland.—From points furnished in the recent work of
triangulation, before noticed, the soundings in this river have been extended from the entrance
to Leonard's creek by the party of Commander W. T. Muse, U. 8. N., assistant Coast Survey,
in the sarveying steamer Hetzel. This work was executed towards the close of the season, the.
party having been previously engaged in three localities of Section I'V. The statistics are thus
given in a summary report from Commander Muse :

Miles run In Sounding - «coerevris cenean vens ceve e 182
Number of soundings ..... Ceen e e e cecanenee. 14, 374
Number of sextant angles«-.. ... cooov il 848
Tidal observations recorded - <+ -« - e vvee ool iil . e 430

In connection with the soundings, twelve high and ten low waters were recorded.

Commander Muse remarks that the facilities at the entrance of the Patuxent are such as to
invite commercial enterprise : ‘“Vessels of any size can enter and be well protected. Higher
up the channel is sufficiently deep, but too narrow for vessels of large size.”’ ’

Bydrography of St. Mary's river, Maryland—This work has been executed in advance of the
topography, by the hydrographic party of Commander Muse. A proper junction was made
with the soundings of the Potomac river, to which it is a tributary.

After a remark similar to that quoted in reference to the Patuxent, Commander Muse
observes: ‘‘The largest vessels can enter the St. Mary’s river with ease, und be well protected.
Tts short distance from Chesapeake bay would enable vessels to leave in the severest winters,
while others remain blocked in ice at most of our large cities. At convenient distances the
river is indented by bays, which admit of vessels remaining at anchor to load and unload, with-
out interfering with the main channel.””

The following are statistics of the hydrographic survey of the St. Mary’s:

Miles run in sounding ............................. w-ssn 135
Number of g()undingg ......... et v e e meee maa e s «oo. 848
Number of sextant angles. ..« cueeve .. e e 562 *

Tidal observations recorded --.. .. Crme e e e 163
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For purposes connected with the reduction of soundings, four high and five low waters were
observed.

The work here under notice was executed_in November. Following in strict geographical
order, it will presently be seen that the operations of this party were resumed at the usual
.period of the meason, in charge of Lieut. Comg. J. J. Almy, U. 8. N., who was relieved by
Commander Muse in July. Further duty executed under the command of the last named officer
will be stated under the head of Section IV.

Hydrography of Bappahannock river, Virginta.—This work, in which steady advance has been
made since its commencement, hy the party of Lieut. Comg. Richard Wainwright, U. 8. N.,
assistant Coast Survey, has been completed within the season just closed.

The surveying schooner Nautilus, with the hydrographic party, reached her station from the
Hudson, on the 22d of November, near the upper limit of the topographical sheet last executed
by Assistant I. Hull Adams in 1856, (Sketch No. 16;) and the soundings were continued from
that point down the Rappahannock to the mouth of Urbana creek, and up the channel of that
stream “beyond the town of Urbana. A month had been spent in the work, when further
progress was stopped by the ice, and the operations were suspended until spring.

On the 6th of May Lient. Comg. Wainwright took up the soundings below Urbana creek,
and pushed the survey towards the entrance, following closely, and keeping pace, throughout
ihe season, with the topographical party then at work on the shores. The shore line of Curra-
toman river having been furnished by Assistant Adams, that branch of the Rappahannock was
also included in the hydrography.

8ketch No. 20 presents in the form of a preliminary chart the details of the work referred
to, and shows its connection with the hydrography of Chesapeake bay.

The following ie an sbstract of the statisties :

Miles run inmsounding - -+« v cor it et e 329
Number of soundifgs: «««+cceerreiesasiiarseeesassn. 28,663
Angles observed ..« -+ v coii et i e e 329

Three tidal stations were occupied for purposes connected with the reduction of soundings.
. The survey of the Rappahannock was completed on the 22d of June, when Lieut. Comg.
Wainwright transferred his party to Section II, and resumed the hydrography of Hudson river.

In May, notice was received from the Navy Department that this excellent officer would be
detached from the Coast Survey, and in August the orders detaching him were received. His
career upon the Coast Survey has been one of remarkable success, industry, and steady perse-
. verance, leading to a thoroughness in“the completion of work not to be exceeded. He has
la.bqred throughout the year, changing place with the season, and has kept his office-work close
up to that afloat, leaving nothing at loose ends. In beginning a piece of work he steadily looked
to its completion, having in view always the finished result, and never being satisfied with
desultory or irregular and intermitting effort. These qualities, and his experience, rendered
him one of the most valuable officers upop the sarvey, and his loss will be proportionably felt.
The command of this party has been' assigned to Lieutenant J. H. Moore, U. 8. N., assistant.

Hydrography of York river, Virginia.—Following the triangulation which was completed
shortly after the close of - the lest surveying year, the party of Lieut. Comg. 4. J. Almy, U.S. N,
assistant.in the-Coast Survey, commenced. the hydregraphy of the river at its entrance into
Chesapeake bay., The work wag vxgorously prosecuted after the opening of the season, and
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by the 3d of July the soundings had embraced the whole of York river, from its mouth to the
Junction of its two principal branches—the Pamunkey and Mattaponi rivers, at West Point.

Of the two hydrographic sheets containing the results of the season, the first in order of
execution contains the soundings between the entrance and Bigler's Mill, a distance of about
sixteen miles. The second, those between West Point and the upper limit of the sheet just
referred to, making together a length of thirty-five miles of river work completed and plotted
within the season. During the latter part of the period occupied in soundings, Li¢ut. Comg.-,
Almy was necessarily absent from his party, and the hydrographic operations afioat were, in the
interval, conducted by Lieut. Robert D. Minor, U. S. N. The zeal and efliciency of that officer,
in his connection with the various interests of the work, have been specially mentioned in the
various reports made from time to time by Lieut. Comg. Almy, and deserve especial notice
here. Nearly all the hydrography of the river was executed in the boats of the steamer Hetzel.
The following is a synopsis of the statistics :

Miles Tun in sounding «+-+cvcacenniiinan o aan e i i etee e 439
Number of s0undings « -« coeene e iiimii ettt 28,047
Sextant angles for hydrographic positions - -« cvcvveeei i v 1,849

Thirty-three high tides and twenty-nine low tides were observed in the course of the work,
and twelve hundred and eighty tidal observations made for reducing the soundings. Lieut.
Comg. Almy thus remarks upon the capacity of York river :

““No one can look at the chart of the lower part of York river, from the entrance up to
Yorktown, without pronouncing it a harbor of the first class. There is no bar at the mouth of
this river, and the least water to be passed over in entering it is thirty-three feet at low-tide,
near the tail of York Spit, in Chesapeake bay. After passing this the water deepens to six,
seven and eight fathoms, increasing in passing up the channel to eleven and twelve fathoms
abreast of Yorktown, where the shore is very bold, and wharves carried out a distance of fifty
feet would strike four and a half and five fathoms water. The channel of the river is more
than a mile in width, and with a few buoys aud beacons judiciously placed, the heaviest line-of-
battle ships could beat up or down the river without the least difficulty.”

**Yorktown is situated about thirty nautical miles from the entrance of the river intoc Chesa-
peake bay. The location is elevated, and it could be easily fortified at moderate expense
against attack either by land or water. It affords a harbor sufficient for the largest navy and
commercial marine, and next to Newport, Rhode Island, it is, in my judgment, the safest and
the most commodious harbor in the United States.”’

The preliminary chart of York river, resulting from the work of the season, accompanies this
report as Sketch No. 22.

At the conclusion of the survey of York river, Lieut. Comg. Almy was detached from duty
on the Coast Survey, and the hydrographic party in the steamer Hetzel was placed in charge
of Commander W, T. Muse, U, S. N., assistant.

The records of soundings made in connection with Previous surveys in this and the adjoining
southern section, together with duplicates and records of angles and tidal observations, have
been received and deposited in the archives of the office.

The recommendation of Lieut. Comg. Almy for a buoy to be placed near Cape Henry, was
communicated for transmission to the Light-house Board. It will be found in the Appendix
No. 61. . : ]

In the detachment of Lieut, Almy the Coast Survey loses another of its most efficient officers.
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Always at work with a purpose, he has made a broad mark upon the hydrography of the coast
of Maryland, Virginia, and North Carolina. His zeal and industry were never at fault, and his
success was thus always to be counted on. His watchful care for the interests of commerce
and navigation connected with his work was not to be surpassed. His ripe experience cannot
soon or readily be replaced.

Hydrography of James river, Virginig.—This work was resumed on the return of the hydro-
graphic party of Lieut. Comg. J. N. Maffitt, Us S. N., assistant in the Coast Survey, from duty
in Section V. In previous seasouns the soundings had been extended from the entrance of the
James river to the mouth of the Chickahominy. Early in July Lieut. Comg. Maffitt took up the
work at Dancing Point, and carried it to a point within nine miles of the junction, beween the
Appomattox and James rivers, at City Point, before the close of the season.

The tides were observed in James river while the soundings were in progress. A summeary
of the statistics is thus given in the season’s report :

Miles run in sounding «- .- -« vvvein i it e e 360
Ang]es determimed -« v s cei it anee tesatetrst s sanassaeses srarae e 1,374
Number of so{mdings. Ce s et tesaen s tes s eessee tere temens shanan 10,575

Tidal observations.-——The permanent self-registering observations at Old Point Comfort have
been continued during the year under the charge of Mr. M. C. King. The self-registering
tide-gauge, established last year at Tappahannock, was kept in operation (with a few interrup-
tions by ice during the winter) until July, so as to obtain the regimen of the river during a
whole year.

SECTION IV.

FROM CAPE HENRY TO CAPE FEAR, INCLUDING THE COAST OF PART OF VIRGINIA AND NORTH
CAROLINA.—(Skerce D, No. 25.)

The progress in this section, anticipated in my reports of last year, and of the year before,
has been realized, and the plan for completing the work of the section, developed in the latter
report, has been steadily pursued. The preliminary small triangulation is now connected from
Cape Henry to Cape Fear, and the topography of the ocean shores is nearly done between the
same limits. The peculiarities of the work on different parts of this coast require different
modes of strengthening this preliminary work, or of substituting other connected triangulation
in its place. All this has been carefully studied by the light of the preliminary work, which
88rves &8 a very complete reconnaissance. Two hydrographic parties have been employed on
the outer comst, in Hatteras and Ocraccke inlets, and on Beaufort bar, during portions of the
year, making such progress as the stormy character of the season permitted.

Cape Fear bar has been re-examined. Nearly half of the in-shore hydrography on the
ocean coast of this section is done, and the principal shoals and inlets have been sounded out.
- It will be easy by steady progress, as I have before stated, to finish the work of this section at
the same time with that of Section III, to the north, and Section V, to the south of it. In this
section there remain the triangulation and topography of the shores of Pamplico sound and
of its rivers, the rectification of the coast triangulation, a part of the topography between the
head of Currituck sound and Cape Henry, and a small space between Stump and Topsail inlets.
Any interrnption to the successive operations would be disastrous among the moving sands of
this coast, where it is difficult to preserve station points for any length of time, and where the
topographical outline is subject to such changes. To these changes, as having an important
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bearing upon the future condition of this important part of the coast of the United States, 1
must again call attention. The invoads of the ocean are steady.

Office-work.—Drawings of Beaufort barbor, Cape Fear river, (lower sheet,) and Cape Fear
entrances, (comparative chart,) have been completed within the year, and the finished map of
Albemarle sound, No. 1, has been in progress. The engraving of Cape Fear river, from
Federal point to Wilmington, and seacoast of North Carolina, from Hatteras to Ocracoke, has
been completed, and the following plates are in.progress : entrances to Cape Fear river, Albe-
marle sound, Nos. 1 and 2, and Beaufort harbor, (new edition.) Y

Triongulation and topography in the vicinity of Cape Henry, Virginia.—In the progress of the
triangulation, which had been brought by the party of Assistant J. J. S. Hasaler, northward
from the head of Currituck sound, a reconnaissance was made of the desert tract intervening
between it and Cape Henry, and practicable lines for the connection of that work with the
triangulation of Chesapeake bay were approximately determined. Dﬁring the present sur-
veying season the efforts of Assistant Hassler were directed to the opening of avenues between
the stations selected, and, in consequence of the extreme inclemency of the season, this proved
to be a work of unusual difficulty. Operations were begun early in December. Under favor-
able circumstances of weather, the natural obstacles to be encountered by the party in pene-
trating through swamps heavily tinbered with gum, cypress, and oak, would have retarded
progress, but to these were superadded impediments which have rarely interfered with the
operations of the section. For continued periods during the winter the forest was covered
with snow, which materially obstructed the advance of work on the lines, and the consequent
fogs, added much to the difficulties experienced in making the subsequent observations, Pre-
liminary measurements were made from two stations connecting with Cape Henry light-house,
and at these six hundred and ten observations were recorded. Final measurements being
hindered from time to time during the period allotted for work, Assistant Hassler executed a
plane-table survey of the region lying immediately south of Cape Henry, the limits of which
will be seen on Sketch No. 16.

The character of the tract, represented on his topographical sheet, is swampy, and much
indented by small bays. It comprises fifteen miles of shore-line, and twenty-one miles of road.
Assistant Hassler reports that the degree of cold experienced in the winter has been unpre-
cedented in this section: **Ice accumulated to the height of ten feet along the beach south of
Cape Henry. Nearly all the wild fowl in the vicinity, many of the fishes, and some of the
cattle were frozen to death.”” Computations have been made of the geographical positions
determined by the observations of Assistant Hassler.

The records, in duplicate, of angular measurements made in the work near Cape Henry,
with descriptions of the signals erected, have been deposited in the office.

Triangulation on the outer coast of North Caroling, extending to Cape Fear.—On closing opera-
tions, referred to as being then in progress, under Section II, in my last annual report, the
parties of Assistant A. 8. Wadsworth resurhed, at Topsail inlet, the joint duty of triangulation
and topography, and pushed the work southward and westward in the direction of Cape Fear.
The coast series (a preliminary triangulation) is now complete from Cape Henry to Federal
Point light-house, and by two triangles projected on Cape Fear river, by Assistant Wadsworth,
it connects with the triangulation of that river and with the coast chain of Section V. The
extent of coast in a direct line, embraced in the work of the season, is about twonty-eight
miles. Sketch No. 25 represents the scheme of triangles completed, and its connection with
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the work below Cape Fear. The following is an extract from the report of Assistant Wads-
worth :

** The obstacles to progress were considerable on approaching the head of the sound. The
woods approach the beach abruptly, and were of such a character as to require the use of very
small triangles, in order to avoid the deuse swamps ; cutting was necessary for each side of the
small triangles, excepting those following the beach. The lines were opened through timber
nearly valiieless by reason of the difficulty of acecess to it.”’

“*The weather was very unfavorable throughout the season, and particularly so after the
close of March.”’ :

““The triangulation covers an area of thirty-three and a half square miles. Forty-five
stations were occupied and forty-eight objects observed on in the work.”’

*‘The Gambey theodolite, C. 8. No. 13, was used in the measurements, and one hundred
and thirty-eight angles were determined by five thousand and three observations.”’

The party took the field on the 1st of December, and closed on the 25th of April.

After the completion of the triangulation, Assistant Wadsworth engaged a vessel for the
purpose, and revisited the coast between Cape Fear and Beaufort, North Carolina. He ex-
amined the stations previously occupied, and found them generally secure. This review of
the work was made with reference to the selection of sites for bases of verification.

Mr. J. L. Tilghman was attached to the triangulation, partly as aid, and rendered efficient
service in the reconnaissance and other duties connected with the work.

Field-work was concluded on the 3d of May, at which time Assistant Wadsworth procceded
to the office, and was assigned to topographical duty in Section I.

Records of the horizontal angles and descriptions of the signals erected between Rich inlet
and Cape Fear were completed during the summer, and have been deposited in the office.

Topography of Haiteras inlet, North Carolina.—After completing the plane-table survey,
which will be noticed next in its proper geographical order, Mr. John Mechan, on being
detached from the party of Assistant A. S. Wadsworth, proceeded to Hatteras inlet, and traced
the shore-line necessary for the uses of the hydrographic party to be assigned to duty in that
locality. Four miles of coast-line were determined, in connection with the adjacent topography
and shore-line of the sound. An island known as ¢ Shell Lumps,”’ lying four miles from the
entrance to the inlet, the sand shoals in the sound, and the channel buoys, were also deter-
mined in position and represented on the plane-table sheet.

Such of the stations formerly occupied in the vicinity as could be recognized were examined
and secured by Mr. Mechan. He reports as an instance of the rapid changes to which the
neighboring coast is liable, that ** West inlet signal, which was erected in 1853 upon a sand-
hill within the high water line, stands now two hundred and eighty-three metres seaward in
the ocean,’’ -

**Hatteras inlet is making an easterly advance, and recently a small inlet has opened a
QF&rter of a mile westward of it, which will probably be merged into the main opening.
F ishing shoal, lying at the interior mouth of the inlet, is assuming the character of a sand
13‘13111!3, while the sand shoals immediately north of it, formerly bare at neap low water, are now
visible only at extremely low equinoctial ebbs. The accumulation of sand on Fishing shoal
8eems to be, as it were, the complement of this decrease.’’

T ?Pﬂgmaohy of Ocracoke indet, Novrth Carolina.—Previous to the execution of the work
detailed under the last head, Mr. John Mechan commenced a plane-table survey at a point two
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miles north of the entrance to Ocracoke inlet, and, following the outer coast southward, traced
the shore-line to the entrance, and below it, until abreast of the village of Portsmouth, including
on the sheet the corresponding shore-line of Pamplico sound, the adjacent islands, the new
light-house on Beacon island, the channel light-boat, and the running buoys. The data thus
obtained in this locality and at Hatteras inlet were furnished to the hydrographic party operat-
ing in this section, but the unusually stormy character of the season, which had much hindered
the field-work, made it impracticable to execute soundings along the coast beyond harbor
entrances. '

Five and three-quarter miles of coast-line were traced by Mr. Mechan at Ocracoke inlet, and
an aggregate of nearly twenty-five miles of interior shore-line in that vicinity and at Hatteras
inlet, before referred to.

The following remarks occur in his special report made at the close of- the season :

““With the exception of the closing of the small inlet south of Amity shoal, some advance
of Ocracoke inlet to the southward, and the steady encroachment of the ocean observed
along the entire coast of North Carolina, I have found little change in the high water contour
as compared with the survey of 1853. This inlet, however, must be subject to exterior changes.
The beach which flanks it for a league on each side iz a sandy flat, devoid of vegetation, and
of such low profile as to be submerged by the ocean during heavy southerly gales.”” .

The work in this vicinity was commenced by Mr. Mechan on the 4th of May, and, in con-
nection with that at Hatteras, completed by the 24th of that month. After turning in at the
office his plane-table sheets he was assigned to topographical duty in Section II, and was so
employed until the close of the surveying season.

Topography of the coast of North Carolina above Cape Fear.—This work was carried on
jointly with the triangulation, the details of which have been already given, by a party under
the direction of Assistant A. 8. Wadsworth. Beginning a short distance above Rich inlet, and
following within the limits traced in the triangulation, Mr. John Mechan executed all the shore-
line and topographical details included between it and Federal Point, at Cape Fear entrance.
His first sheet was commenced on the 27th of December, and during the season four others con-
necting with it were completed. These embrace the shores of Topsail sound, Barren inlet,
Middle and Masonboro sound and inlet, Myrtle sound, and the numerous intricate passages
through the adjacent swamps. An extent of coast stretching twenty-eight miles sonthward
and westward, and terminating at Federal Point, is represented on the connected sheets.
‘Within this space three hundred and ten miles of shore-line were run.

“‘The marshes which compose the greater part of the sheets are very intricate and difficult
of access, being in many places overflowed at half tide, miry, and full of quicksands. In
topography the general character is the same as on the other sounds south of Pamplico, except
that the main land is more thickly inhabited, and consequentli presents more surface for
detailed work.”’

Assistant Wadsworth thus concludes his report upon the duty executed by the plane-table
party under his direction :

“Mr. Mechan, notwithstanding the unfavorable weather, succeeded, by perseverance, in
keeping this work so far advanced that on closing the triangulation the topography had joined
that of Cape Fear river, thus completing the coast from Topsail inlet to the upper limit of
Section V. He then proceeded under special instructions to Ocracoke inlet.’’ =



THE UNITED STATES COAST SURVEY. 63

The topographical sheets have been inked and registered with others of the present season
in the Coast Survey office.

A party is now about to be organized for plane-table duty in Section VI, the charge of which
has been consigned to Mr. Mechan. About ten miles of topography vet remaining between
Stump inlet and New inlet, on the coast of North Carolina, will be traced by Mr. Mechan before
proceeding to Florida.

Hydrography of Huatteras inlet, North Carolina.—A survey has been made of this inlet by the
party of Commander W. T. Muse, U. 8. N., assistant in the Coast Survey, with the surveying
steamer Hetzel. The soundings were confined generally within the limits of the examination
made in 1852.

In the opinion of Commander Muse, the bar of Hatteras inlet has probably shifted since the

former survey. Other remarks bearing upon the character of the inlet as a harbor are given
in extracts from his report, Appendix No. 15.
The following are statistics of the survey :

Miles run 1n soUndings +»cc o v ovivaont it iiaee et iaaies s 48
Number of soundings - <. v teeret cnri it it i bttt s 3,962
Number of theodolite angles++-vveevvn v et et i e .. 544
Tidal observations recorded - «-xan o vt i i i i i s 310

Six high and seven low waters were observed for hydrographic purposes.

Hydrography of Ocracoke inlet, North Carolina.—This inlet has also been re-examined by the
party of Commander Muse within the season. The work was attempted in July, but was
deferred by the unfavorable weather which then prevailed along the coast of North Carolina.

The result of the resurvey shows that the depth of water on the bar has decreased at least
two feet since 1852.

Commander Muse concludes from his examination that the present channel must eventually
become useless ; but thinks there are indications of an opening to the northward and eastward

of it. Some extracte from his report on the survey arce contained in Appendix No. 15. A
synopsis of the statistics is thus given in his general report :

Miles run in SoUNAIDE <+« » - vt eee teeiit e it i e s i68
Number of soundings- - - . - - e e e e tae e et eeae e 1,524
Number of sextant EY 1= 11 O 726
Tidal observations recorded « s« e venrnveerns seransvassseonassnnnss 869

For reducing the soundings, seventeen high waters and twenty low waters were observed.

Hydrography of Pamplico sound, North Carolina.—In connection with the resurvey of Ocra-
coke inlet, the hydrography of Pamplico sound was extended eastward and westward a distance
of eighteen miles abreast of the entrance, and carried about twelve miles northward, the limit
of wo.rk in that direction reaching somewhat beyond the middle of the sound.

This duty was executed by the party of Commander Muse, who thus reports the statistics :

Miles run in sounding --.- .. et et aemas ceieee ot tee e s arre e 125
Number of BOUDNAINEZS -« v v eev v v ainn s uin ot et cnaar e, 10,726
Number of theodolite Y L 1,396
Number of sextant angles: - ..« coouvn.n.. . e eieaneaieaa e, 164
- Tidal observations Tecorded « s e-eeveer cavnnr crtomnmeneenanaeneans 407

High water was observed in ten instances, and low water in eight, in connection with the
hydrographic operations.

The party at the outset of the season was in charge of Lieut. Comg. J. J. Almy, U. S. N.
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He was relieved on the 9th of July by Commander Muse, previous to the commencement of
operations for the scason in this section. The subsequent. labors of the hydrographic party in
the steamer Hetzel have been stated under Section III.

Hydrography southward from Cape Lookowt, including Beaufort harber, North Carolina.—The
surveying steamer Bibb, after refitting at New York, left that port on the Tth of March, with
the hydrographic party of Lieut. Comg. C. R.P. Rodgers, U. 8. N., and on the 10th arrived
at Beaufort. ‘‘Soundings could not be commenced until the 23d of March, in consequence of
very bad weather and the shifting character of the sand hills on Bogue and Shackleford baflks,
by which many of the marks left by the triangulation parties had become obliterated. Much
annoyance was also experienced throughout the whole season by the frequent prostration of
signals erected by us for hydrographic purposes.”’

“‘Every available moment was improved for prosecuting the work, and, with much difficulty,
and some hazard, we succeeded in cxtending the survey from Cape Lookout, twenty miles
westward towards Bogue inlet.”” The soundings were carried off-shore about fourteen miles
to the southward, the outside limit ranging parallel with the coast. Twenty-seven lines were
run in that direction, and crossed by others at right angles. Several traverse lines of soundings
were also made within the limits of the sheet.

In conmection with the regular hydrography of the coast, Lieut. Comg. Rodgers made a
careful resurvey of Beaufort bar and anchorage, and developed the changes which have taken
place since the survey made by Lieut. Comg. J. N. Maflitt, U.S. N., assistant, in the surveying
year of 1853—'54, The results obtained by the last named officer are given in detail in Appen-
dix No. 14 of my report for that year. Appendix No. 16 of this report contains extracts from
a commaunication made by Lieut. Comg. Redgers on completing the re-examination. His
recommendations therein contained, in regard to buoys, have been transmitted through the
Department to the Light-house Board. (Appendix No. 62.)

The following 18 an abstract of the hydrographic statistics:

Number of miles of soundings plotted.-«-+. covviaernn i onn, T42
Number of sextant angles recorded.--- -« ovverniienniian... 4,066
Theodolite angles measured .+« -vvvviiinuaiiiiaa i, Sraean 909
Total number of soundingg .-« oot iiiiiaiiiaa il 22,658 *

The steamer Bibb returned to New. York on the 9th of May, and the office-work of the party
was completed as soon afterwards as practicable.

Two sheets, containing the results of this season’s operatlons in the section, have been filed
in the office. ‘

A chart showing by comparison the changes, developed by Lieut. Comg. Rodgers, since the
former survey, accompanies this report. (Sketch No. 30.)

In the course of the summer new boilers were provided for the Bibb, and that vessel was
continued in charge of Lieut Comg. Rodgers, for the hydrographic duty which has been
described as executed by his party in Section I.

Re-examination of Cape Fear bars and entrances.—A. complete hydrographic resurvey of this
vicinity was made in December by Lieut. Comg. J. N. Maffitt, U, 8, N., assistant in the Coast
Survey. The result of his observation showed, in comparison with the survey made in 1851,
that *‘for all essential purposes of navigation the old main bar channel has ceased to dxist.”’
Remarkable changes were also noted as having occurred in the entire locality south of Bald
Head Point. In his report Lieut. Comg. Maflitt says : ‘*Where, in 1851, nine, ten, and eleven
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feet could be found in the channel, only five, four, and three feet can at present be obtained at
mean low water. On spring tides, and with a northwesterly wind, this old channel is in many
places a wash.”’

Lieut. Comg. Maffitt suggests the prolongation of the western Bald Head jettee, for deepen-
ing the channel, and cites, in support of that opinion, the improvement since 1852 of the slue,
to which my attention was drawn in a personal examination of the main bar.

Slight changes only were found in the western channel, and the middle ground is reported
as not having materially changed since the last survey.

At New inlet the shore-line was found to be much altered, and the Federal point channel
narrowed, nearly closed, and shifted to the northward. The report of Lieut. Comg. Mafiitt,
showing in detail the results of comparisons made between the recent survey and that of 1851,
is given at length in Appendix No. 17.

SECTION V.

FROM CAPE FEAR TO THE ST. MARY’S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA,
AND THE COAST OF SOUTH CAROLINA AND GEORGIA.-—(8xxrcH E, No. 31.)

The same number of parties has been employed in this section this year as during the last,
and the progress has been very considerable. The parties have been distributed as follows: |
One astronomical party between Savannah and St. Mary’s; two triangulation parties, one (a
double party) between Winyah bay and Charleston, and between St. Helena and the head of
Calibogue sound, and one between Tybee and Ossabaw, Georgia; two combined triangulation
and topographical parties between the Cape Fear and Shallotte inlet, North Carolina, and at
Sapelo inlet and Brunswick harbor; one topographical party on Edisto island and vicinity, and
on the shores of St. Helena sound ; two hydrographic parties, one on the coast of South Caro-
lina, between Cape Roman and Charleston, and the other on the coast of Georgia, in St.
Simon’s sound, Turtle river, and Brunswick harbor. Besides these, a topographical party has
been at work, in part in this section, on the St. Mary’s river and approaches, and Cumberland
island, also for short periods, for revision work, near Charleston, and in surveying the sites
for bases on Cumberland and Sapelo islands.

I have already, in the introduction to my report, called attention again to Bull’s bay and
North Edisto entrances, as harbors of refuge well situated in regard to Chaxleston.

Of the eight inléts on the coast of Georgia, between Tybeo and St. Mary's, a reconnaissance
bas been made of two, Doboy and St. Andrew’s; a complete survey of one, St. Simon’s; and
the operations are in part completed in four others, Wassaw, Ossabaw, St. Catharine’s, and
Sapelo. Provision has been made for continuing these during the coming surveying season.

A preliminary chart of St. Simon’s sound and Brunswick harbor has been drawn, and engraved
on a scale of ;5345 ; additions have been made to the chart of Charleston harbor, 35y5; to the
comparative chart of Maffitt’s channel, 54 ; the drawing of 8t. Helena sound, £5155 ; and sea-
coast of South Carolina, from Cupe Roman to Tybee island, Georgia, has been in progress.

The engraving has been completed of the following charts: Charleston harbor, (additions ;)
Maffitt's channel, comparative chart; North Edisto entrance, new edition ; and the engraving
of a chart of the seacoast of South Carolina, from Cape Roman to Savannah, is in progress.

Astronomical and magnetic observations at Savannah, Georgia.—The difference of longitude
be@ween Savannah and Fernandina, Florida, was determined in the early part of the seasor
tnder my immediate direction. For this purpose ten chronometers were rated and passed by

L)
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regular trips of the steamers to and from Fernandina, observations for time and chronometer
comparisons being made at the astronomical stations selected at the two places, respectively.
This determination was of special importance in consequence of the discrepancies in the best
charts as to the longitude of Fernandina, now rising into renewed consequence as one of the
termini of the air-line railroad across the peninsula of Florida, and from its connection with the
triangulation across the same peninsula to unite the work on the Atlantic and Gulf coasts.

At Savannah, observations were commenced Muarch 25, and closed on the 30th of April
The transits of two hundred and thirty-seven stars were observed on seven wires each, with
transit No. 3, C. 8., of forty-five inches focal length. I was assisted in the operations by
Assistant Charles A. Schott, who was temporarily relieved from the charge of the computing
division for this duty, and had charge of the operations at Fernandina.

A statement of the connected observations now detailed will be made under Section VI.
Elaborate observations were made for personal equation, for the effect of temperature on the
chronometers, and others, which, with the modes of discussion, will be found noted in the papers
in the Appendix No. 30.

Assistant Schott, aided by Mr. J. E. Blankenship, determined the magnetic elements at
Savannah, using magnetometer No. 6, by Jones, and the dip circle No. 9, by Barrow. The dip
was determined by two needles, their polarity being reversed for half the number of cbserva-
tions, and the magnetic intensity was ascertained in the usual way by deflections and vibrations.
Records of the observations made by my party have been completed by Assistant Schott in
duplicate, and filed with the archives in the Coast Survey office. The usual meteorological
journals were kept up in connection with the observations.

The ﬂrecords of observations made for latitude and magnetic elements at Macon, Georgia, by
Assistant G. W. Dean, in 1855, have been received and deposited in the office, together with
journals of the meteorological readings kept there and at De Rosset, N. C., and Columbia,
8. C., in the following season,

The operations for telegraphic longitudes which, for several successive seasons, have been
noticed in my annmal reports under this section, having been extended beyond ifs geographic
limits, will be found described with the work executed in Section VIII.

Driangulation and topograply of the coast westward from Lockwood’s Folly, North Corolina.—
This work was resumed on the 26th of January at the limit reached last year, and has been
extended westward by the party of Assistant C. P. Bolles. Many natural dbstacles to progress
in the field occur in this part of the coast. The triangulation is based upon a reconnaissance of
the region made in 1851 by Major H. Prince, U. 8. A., then assistant in the Coast Survey.

Assistant Bolles, in a sammary report, thus refers to the work commenced in a former season
under his charge at Cape Fear. I give it in more than usual detail as being an-excellent
exposition of the method of working in a case involving much difficulty, and when the usual
routine of triangulation cannot be followed to advantage.

‘‘ Before extending the secondary chain of triangles to the westward of Cape Fear river, it
was deemed expedient to re-measure all the angles in the geries connecting Smith’s Island base
with the mouth of the river, and in order to insure greater accuracy four additional stations were
established in that vicinity.”’

. ““Taking advantage of the open country over Elizabeth and Dutchman creeks, the next step
was to extend a net of triangles along their banks to Ash Swamp and the Georgefown road,
respectively.”’ )
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# By selecting lines requiring the least cutting, as pointed out clearly by this preliminary
gurvey, the points on Elizabeth creek were readily connected with others favorably situated
along the seashore, and thus the secondary chain was gradually developed as fur as Ash
Swamp. The tertiary series, in conjunction with the secondary, will also serve a useful purpose
in facilitating the extension of the primary work.”

““ A range of almost impenetrable swamps runs parallel to the coast, tending to confine the
secondary triangulation to a narrow belt, and therefore some modification of the plan before
adopted became necessary. This was accordingly made, and the result gives exact information
in regard to the most advantageous sites for points of observation, the limits of the triangula-
tion, and also the data necessary for topographical purposes, and thus both divisions of the
party were enabled to keep pace with each other.”’

“The most conspicuous sand dunes on the shore were selected as sites for signals, and their
relative positions determined by the theodolite and chain. In the course of the measurement
the lines of high and low water on the seashore, and the range or groups of dunes, were
carefully traced.”

A line was at the same time marked out by reconnaissance direct from a signal on & Sand
hill near the swamp, and by means of it all the topographical features, crossings of roads,
and houses in the vicinity, were correctly located. This was adopted as a triangle side, (see
Sketeh No. 31,) after examination made with the view of changing its direction so as to require
the least cutting.

‘A second line connecting with the first was traced out in the same way, and the triangle
was completed in the selection of a third line to combine with the others the conditions most
desirable in respect of practicability, economy of labor in preparing for observations, and in
the requisites for plane-table work.

““In this manner several triangles were projected before avenues were opened between the
stations, so that, if it became necessary to alter the direction to adapt the scheme more
advantageously to the circumstances of the couniry, this might be done without loss.”’

“The plan here detailed enabled me to extend four triangles on two bases through the
narrow helt of country between Ash swamp and the seashore, These are sufficient for
topographical and hydrographic purposes.

‘' Having reached Lockwood’s Folly river, the next step was to find the width of the belt
of country enclosed by the chain of swamps west of it. This information was obtained by
tracing a line from Holden (see Sketch No. 31) towards Stansbury swamp and its branches,
end by making such an angle with the line to N. Galloway as would meet another at the
swamp if run from N. Galloway parallel to the coast, in the supposed direction of the swamp.”’

““The triangle deduced from this reconnaissance defined the position of the main branch of
the swamp, and furnished a base for the chain afterwards extended to the western side of the
river. Fulford was then brought into the connection, and another reconnaissanee line traced
from Lancaster westward. This last line showed clearly the necessity for a gradual reduction
in the size of triangles to be laid out betwoen Lockwood’s Folly and Shallotte inlet.”’

*“The auxiliary work was carried on always with a view to the development of the topogra-
phy, as well as to serve the purposes of reconnaissance for the secondary triangulation, besides
giving, incidental]jr information of the positions of such- ebstacles as would materially retard
Progress in laying out a series of main triangles.””

he party of Assistant Bolles was first organized for the work below Cape Fear, in December,
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1854, and disbanded in the following May, after completing the survey from Smithville to Ash
swamp, and re-measuring the angles between Smith’s Island base and Smithville.

The work was resumed in December, 1855, but operations in the field were delayed until the
succeeding month in consequence of extreme cold weather.

The party continued the work until May, 1856, having completed the triangulation and
topography as far westward as Lockwood’s Folly river.

Sub-Assistant G. H. Bagwell assisted in all the operations of the first two seasons, and in
the last Mr. W. 8. Edwards served as aid to the party. In the early part of the present
surveying season, Assistant Bolles made a resurvey of the shore-line adjacent to New inlet and
the Cape Fear entrance to correspond with the resurvey by the hydrographic party. The
regular work was resumed about the middle of January, and discontinued in May. The shore-
line was traced to Shallotte inlet westward, and the topography is complete to Bacon’s inlet,
within a short distance of the opening first named.

The triangulation now extends fifteen miles westward from Smithville, and reconnaissance
has been made for work about five miles beyond this,

In the measurement of angles, ninety-nine objccts were observed upon by five thousand five
hundred and sixty-five repetitions with a six-inch Brunner theodolite. The statistics of plane-
table work are thus given by Assistant Bolles :

Seashore traced « v ciit it s it et e e e e 204 miles.
Shore-line of sound and creeks - -« .« oo r it i i i e e 66% e
Cleared and fast land surveyed - ««vvnr cine it 533 ¢
ROAAE « -+ v v vree e et e e e e e e 541 o
L+ 281

Mr. O. Hinrichs aided Assistant Bolles during the present season, and his zeal and successful
application to duty are mentioned in terms of praise in the report.

Few tracts along the Atlantic sea board present greater obstacles to the advance of field
work than the vicinity of the coast below Cape Fear. To accomplish the results thus far
obtained, the parties of Assistant Bolles tracked the wilderness in many directions an aggre-
gate distance of two bhundred and twenty-three miles, and encountered severe labor in cuiting
and clearing avenues for the triangle sides.

In closing his report, Assistant Bolles expresses obligations to residents of Brunswick county,
through whose land some of the avenues in his work were opened, for courtesies shown, and
for the spirit of liberality evinced in facilitating the progress of the operations.

Four topographical sheets result from the plane-table surveys made. Assistant Bolles was
employed during the summer in inking them and in the computations of the triangulation.

Secondary triangulation, coast of South Carolina.—This work has been continued under the
charge of Assistant C. O. Boutelle, to whom the surveying schoorer Petrel was assigned at
the opening of the present year, for transportation. The vessel reached Charleston on the Tth
of December, and the remainder of that month was occupied in preliminary field arrangements
for prosecuting the work of two parties—one of which, under the general direction of Mr.

" Boutelle, was conducted by Sub-Assistant B. Huger, jr.

The first work of the party was the secondary triangulation of the coast towards Bull’s bay-
“The new light-house on Fort Sumter afforded a good conmection with the primary and
secondary triangulation of the coast, and it was accordingly occupied and conneoted by obser-
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vations with the well determined stations, Charleston Light, Circular Church, and Breach
Inlet.”

“By the 9th of January, having carried the work as far as 1t could be done advantageously
from Charleston harbor, the party in the Petrel moved to Dewee's inlet. Mr. Huger had
made a reconnaissance upon the main land, and a couple of days’ examination along the sea-
coast enabled us to lay out a connected scheme of triangles up to Dewee’s inlet. The weather
was cold and blustering beyond any previous experience in the section, but both parties labored
zealously in erecting signals and opening avenues for observation on the lines of connection.
At the close of the month the triangulation had been extended northward and eastward over
Long Island, Dewee's, and Caper’s island, and to the upper shore of Price’s inlet.”

Vuring the month of February the work was carried forward over Bull’s island and through
Bull’s bay to Cape Roman by the parties working jointly.

“‘Bull’s bay we found to be a large shset of shallow water intersected with numerous narrow
channels leading from the creek entering the bay, but suitable only for navigation by light
draught vessels.”’

“* A very fine harbor of refuge is made by the northeastern end of Bull’s island with a safe
and easy entrance from sea by night or day, and about four feet more water than at Charleston
bar. Although the Coast Survey chart.of this entrance was published in 1850, and a light-
house has since that time been erected here, I cannot ascertain that the pilots have, in any
instance, taken vessels in for refuge.”

A sufficient number of stations having been occupied to furnish the hydrographic positions
required for use in the party of Lieut. Comg. J. N. Maffit the triangulation was left in
charge of Mr. Huger, and Assistant Boutelle proceeded to Georgetown. On making a recon-
naissance for the secondary work between Cape Roman and Wihyah bay it was found that
both ends of the South island base, measured in 1853, had been washed away. The site of
its southern terminus was reproduced by observing from adjacent stations, and a line established
between it and station ‘*Lowdnes,’’ lying to the southward and westward, for connecting the
series pushed in that direction by Mr. Huger.

‘“A succession of gales and rain storms, in the month of March, greatly impeded our
progress, subjecting us to much discomfort and some peril, as we were obliged to land directly
upon the sea beach in the surf, instead of reaching our stations from inierior waters in the
usual manner. We found greater difficulty of access to the shore in this quarter than in any
other north of Charleston, and much time was lost in consequence. '

‘“The reconnaissance was made, signals erected, and some of the stations occupied by the
12th of March, when we returned to Bull's bay.”’

‘*Bub-Assistant Huger was retarded in his work by the same blustering weather which had
caused s0 much delay in the operations of my party and by the labor of opening a difficult
line upon the main land side.

‘“‘Both parties engaged in the measuremgnt of angles when it was possible, and by the 17th
of March all the stations resting on Bull's bay had been occupied. Mr. Boutelle then
proceeded in the schooner Petrel to continue his triangulation southward from St. Helena
sound.

““Mr. Huger continued the secondary triangulation from Cape Roman with a view to its
connection with that executed at Winyah bay in 1853, but alternate gales and the prevalence
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of smoke g0 hindered his operations as to prevent the completion of the necessary observations.
His party returned to Charleston on the Tth of May.”

“‘The work from Charleston to Georgetown light proceeds for a distance of forty-six miles
through an unbroken series of eleven quadrilaterals 1n which both diagonals have been observed.
This is the most symmetrical chain of triangles yet obtained upon the southern Atlantic coast,
and no other part of the coast of South Carolina affords equal facilities for its prosecution. In
the progress of the work forty-one stations have been occupied, and five hundred and ninety-
eight angles measured upon five hundred and fifty objects, by five thousand seven hundred
and seven observations. One primary tripod and scaffold, twenty-seven secondary signals,
and twenty-two of the third order have been erected, and the triangulation has deterrained
the position of eighty-eight points for the use of the topographical and hydrographic parties.”’

In reference to the extension of the primary triangulation northward and eastward from
Charleston, Assistant Boutelle observes: ‘I do not apprehend serious difficulty in carrying the
primary work from Charleston to Winyah bay. The stations along the sea board are already
intervisible, and the interior ones may be made so by judicious and careful reconnaissance along
the openings formed by the Wando river and Owendaw creek. The diagonal lines must cross
and recross the belt of pine forest extending from Haddrell’s Point to the Santee river, and
great care will be required in projecting lines so as to avoid intervening buildings on both
sides of the belt.”’

The party of Assistant Boutelle, in the schooner Petrel, was detained at Charleston by head
winds until the 25th of March, and advantage was taken of the interval to re-occupy some of
the stations of the original triangulation of Charleston harbor, made in 1849, connecting with
the general triangulation of the coast and the new central station upon Fort Sumter. Five
stations were thus occupied, and four hundred and thirty observations made in the measure-
ment of thirty-six angles. On the approach of favorable weather the schooner left Charleston,
and Mr. Boutelle met me, by appointment, at Savannah, where preliminaries were arranged
for grading and preparing the site for a base of verification in Section I. These being com-
pleted, the secondary triangulation was taken up at the head of Calibogue sound. Several
stations were occupied in this vicinity, and others established for continuing the work north-
ward across Port Royal entrance. Bad weather coming on, Mr. Boutelle proceeded to the
closing stations of his last year’s work on St. Helena sound, and erccted signals necessary for
extending the triangles to a junction at Broad river with the series attempted from the upper
limit of the triangulation of Calibogue sound. A succession of gales and unfavorable weather
prevented the completion of observations. Twelve stations in all were occupied, at which
gixty-seven angles were measured by eight hundred and twenty-six observations.

“The bases Station island—Parry, Parry—Dorr, and Dorr— Oyster, (Sketck No. 31,) serve,
respectively, to carry the triangulation up Beaufort, Broad, and Colleton rivers. Another
chain of secondary triangulation passing up Morgan island and Coosa river will meet that of
Beaufort, and still another chain will cross between St. Helena and Ladies’ island, striking
Beaufort river about five miles below the town. These will furnish points for a minute topo-
graphical survey of the country between Beaufort and the ocean.”’ »

The party of Mr. Boutelle was broken up on the 5th of May. By agreement with the mayor
of Chaxrleston, the schooner Petrel was left at that port to be used until the next approach of
the season for work in this section as a quarantine guard ship, and to be then returned in the
condition in which the vessel was delivered for that purpose.
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Mr. F. P. Webber and Mr. G. E. Humphries served as aids in the two triangulation parties.

Assistant Boutelle and Sub-Assistant Huger were subsequently engaged at different localities
in Section I, as stated under that head.

Two volumes containing the duplicates of records of horizontal angles measured in South
Carolina have been deposited by Mr. Boutelle in the office.

Secondary triangulation and reconnaissance of Wassaw and Ossabaw sounds, Georgia.—Some
delay occurred, in beginning the work assigned in this section, to the party of Lieutenant A.
W. Evans, U. 8. A., assistant, in consequence of damage fo his vessel, the schooner Hassler,
on the passage to Savannah. The necessary repairs having been made, Lieutenant Evans
commenced operations on the 3d of January by making a compass reconnaissance and erscting
third order signals along the Great and Little Ogeechee rivers, Vernon river, the shores of
Ossabaw sound, Odingsell creek, and the outlet of the Romerly marshes, and on Wilmington
river, Wassaw island and sound, and Tybee river, to connect with stations of the triangulation
completed on the Savannah river. As soon as a sufficient number of signals had been erected,
the measurement of horizontal angles was begun at the stations on Ossabaw sound. The
winter and early part of the spring proved to be unexampled in severity, and many hinderances
incident to unfavorable circumstances of the weather retarded the field-work. Fogs and haze
prevailed until May. That month and the following were more favorable, and good progress
was made until the close of the season.

*“In prosecuting the triangulation, a good connection was made with the work of Assistant
A.'W. Longfellow on Romerly marshes, and his signals, which were all found standing, were of
great service, particularly in the neighborhood of Wassaw sound. The work in that vicinity
was taken up on completing the measurements at Montgomery and on the Ogeechee river, and
I was successful in making a series of large triangles, which connect a base of the Savannah
triangulation with Wassaw sound, Romerly marsh, and Ossabaw sound.’”’

Lieutenant Evans accompanied me in April in an examination of the sites for a base on
Sapelo island, originally pointed out by the reconnaissance of Assistant James S. Williams. I
left, in his charge, the execution of the work to Mr. H. 8. Du Val, aid to the party, who was
tomake a plane-table survey of the base sites and vicinity on Sapelo island, (Appendix No. 89.)
This survey was satisfactorily executed, and a report made upon it after the close of the
season. Sketch No. 31 shows the scheme of triangulation referred to in this section.

The following is an abstract of the statistics of the triangulation :

BIEnaly erached - v v ve v v e b e e e e e e s 54
Stations occupied, (first and secondary)-...... ettt e e e 22
Stations of third order occupied .................................... 10
Number of angles measured: «««-ox vervrtmeamen iirane cnean et e 468
NUIber 0f ObServations « .« e v ot ees st artenn oeenn e et vmeaee e 3,229

Eighty points falling within the limits of the work were determined in position.

Lieutenant Evans mentions in terms. of warm commendation the services of his aid, Mr.
Du Val, in executing the plane-table reconnaissance on Sapelo island.

Reference will be made under the head of topography to the plane-table survey of the shores
of Sapelo river, by Assistant A. W. Longfellow, within the present year.

) The party of Lieutenant Evans was engaged during the summer in continuing the triangula-

tion of Kennebec river, mention of which has been made under Section I. It is about to be
Teorganized to resume work on the coast of Georgia, southward from Savannah entrance.
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Topography of Charleston, 8. C.—A resurvey of the wharf lines and of the additions
made since 1848 was in part executed between May 12th and the end of June, by Mr.
W. 8. Edwards, who was detached for that special duty from the party of Lieut. Comg. J. N.
Maffitt, then engaged in prosecuting the hydrography of the section.

The wharf lines along the Ashley and Cooper rivers were traced, and the alterations which
have been made were marked on the sheet. In prosecuting this duty Mr. Edwards chained a
distance of forty-seven miles and a half in the various streets of the city, measured an aggr‘e-
gate length of three miles of wharf line, and traced six miles of shore.

The data contained on his topographical sheet, with that to be obtained next season, will be
used in the new edition of the chart of Charleston harbor.

Topography of Wadmelaw island and river, and parts of Dawho end South Edisto rivers,
8. C.—The work in this vicinity has been completed by the party of Assistant John Seib, and
an additional plane-table sheet has been commenced for the extension of the survey of the
shores of St. Helena sound. '

The party sailed from Baltimore on the 15th of November in the surveying schooner Wave,
and was met on the 27th by Assistant Seib at Charleston, where the vessel was detained by
unfavorable weather until the 4th of December.

Assistant Seib joined in his first sheet with the limits reached in a previous year by Assistant
G. D. Wise, and continued the topography along the main road and seacoast to South Rdisto
river, where his work of last season terminated., The two sheets then under way are com-
pleted, and now embrace the shores of Wadmelaw river from the North Edisto to stations in
the triangulation of Assistant C. O. Boutelle, (see Sketch No. 31,) part of Wadmelaw island,
parts of Togodo and McCloud creeks on the ain land, the lower part of Dawho river, Rus-
sell’s creek, on Edisto island, and the topography between these creeks and rivers, and extend-
ing to the main road on Hdisto island. Part of the Pon Pon, and the greater part of South
Edisto river, with Jehossee and Edisto islands, Fenwick’s, Pine, and Otter islands, the inter-
mediate topography and the shores of the Ashepoo river from 8t. Helena sound to a point about
& mile above Fenwick’s island, are also included in the completed work of the season.

On a third sheet commenced hy Assistant Seib, a part of the shore-line of 8t. Helena sound
has been traced. In reference to the character of the topography represented on his finished
sheets, Assistant Seib observes: ‘‘The surface is low and slmost level ; the highest point on
Edisto island is elevated about fifteen feet above tide, and occurs near its middle. The slopes
are mostly gradual towards the marshes, and steep on or near the water courses.

“*The entire work includes a group of islands and extensive marghes, difficult to traverse in
the vicinity of the salt water, but more solid when above ita reach.”’

**Muech of the land in this locality has been recently laid out in rice plantations. The most
extensive of these is on Jehossee island, which is now intersected by nearly twelve miles of
canal, cut to admit the water to, or drain it from, the rice fields.”’

A synopsis of plane-table statistics is thus given in the report of the season!s.operations :

Shore-line surveyed ................ weas araa et s s 182 miles.”
Roads surveyed ....................................... g8 s«
Area included in topography .-« coeeriaaniniiiii it 57 square miles.

Work in the field was discontinued on the 5th of May, and after receiving some necessary
repairs at Charleston the schooner Wave returned to Baltimore, and the party was discharged.
Agssistant Seib inked his two sheets of completed work during the snmmer, -and after return-
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ing them to the office engaged in the topography of York river, which has been noticed under
Section IIL. His arrangements are now in progress for an early return to this section.

Topography of Sapelo sound and shores of Sapelo river, Georgic.—Following the triangulation
of this vicinity, described in my last annual report, Assistant A. W, Longfellow commenced the
topography on the 13th of December, and prosecuted it with such interruptions only as were
occasioned by the inclement weather, which prevailed generally onthe southern coast, until the
22d of March, when his attention was directed to another locality, as will be hereafter noticed.

““The results obtained in the vicinity of Sapelo sound and mapped comprise one hundred
and thirty-four miles of shore-line and threc miles of road, within an arca of thirty-seven
square miles. The limits of the sheet (Sketch No. 31) extend from east to west thirteen
miles and a Lalf, and from north to south nine miles, and include fourteen miles in extent of
the channel of inland navigation. On the south it traverses the western side of St. Catharine’s
sound through Johnson’s creek, crosses the sound on a south course towards Blackbeard island,
thence west to the northern or High Point of Sapelo island, from which it passes up the broad
and shallow channel of Mud river to Tea Kettle creek, communicating with Doboy sound.
The outer, or ocean shores of the islands were also run to the limits of the sheet, the map
showing two and seven-tenths miles on Blackbeard, and five and five-tenths miles on St.
Catharine’s island.”

“The survey extends from the entrance westward through the sound and up Sapelo river, a
distance of eleven miles and a half, to a point a mile above Sutherland’s bluff.”’

The following remarks in reference to the surface and other features are also extracted from
the report of Assistant Longfellow :

*The topography has the usual character of the southern coast, the sea islands being sand
banks, protected on the ocean side by a series of parallel ridges thrown up by the action of the
sea and the winds, and running generally with the trend of the coast. The level portions form
the plantations which produce sea islapd cotton. These subside inland inio extensive marshes,
intersected by innumerable creeks, through which passes the remarkable channel of inland navi-
gation, before alluded to, extending from South Carolina to Florida.”

‘*The entrance to Sapelo sound is more than a mile in width at high water, and lies between
St. Catherine’s island on the north and Blackbeard island on the south.’’

The hydrography of the sound, including Sapelo river, as far as the plane-table survey has
been carried westward, will be commenced and, if practicable, completed, early in the ensuing
SUrveying seasomn.

Topography of Brunswick harbor, Georgic.—As the proposed site for a naval depot, attention
having been directed to Blythe island, in the immediate vicinity of Brunswick, Assistant Long-
fellow was instructed to make a detailed survey of its shores and interior, upon a scale double
the size of that first intended. This duty wag commenced on the 24th of March, and completed
on the 29th of April.  ¢“It cousists of the minute survey of Blythe island, called for by special
m.stmctions ; the extension of the shore-line of Turtle river with its branches, to a point seven
liles above Brunswick, at the head of Blythe island ; the shore-line of Brunswick harbor and
of the channel thence to Blythe island; and a survey of Academy creek to the outlet of the
Altamaha canal.”’

. “The number of miles of shore-line run was sixty-two, and of roads six miles. The area
included by the survey is about sixteen square miles,”’

‘‘Blythe island upland extends from north to south four miles, and has an average width of

10 &
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nearly a mile. The measured area is three and one-tenth square miles, egual to nineteen hun-
dred and eighty-four acres. Including its marsh extensions; the total length of the island is
six miles. The marsh at the southern end has an area of five hundred and ninety-five acres.”

“Turtle river bounds the island on the east. Its western side is irregular in outline and
difficult of access, the marsh and creeks there being much broken. Except in the old planta-
tion ficlds it is covered with a growth of small pines of little value.’’

Data roquisite for the uses of the hydrographic party of Lieut. Comg. 8. D. Trenchard,
U. 8. N., assistant, were furnished by Assistant Longfellow in the progress of his work. He
has also furnished descriptions of the signals employed in the triangulation of the Romerly
marshes, and completed and turned in duplicates of his triangulation of St. Simon’s sound and
Brunswick harbor. :

Mr. Clarence Fendall served as aid in this party during the season. Assistant Longfellow
spectally refers to his intelligent and efficient services.

The schooner Mercdith was used for the transportation of the party during the season,
returning to the north in May, and being employed in the plane-table work at Portland, men-
tioned under its proper head in Section I.

Preparations are now making to resume work on the coast of Georgia.

Hydrograghic resurvey of Cape Fear bar and New inlet, North Carolina.—Before resuming the
regular outside hydrography of this section, at the beginning of the present surveying year,
Lieut. Comg. J. N. Maffitt, U. 8. N., assistant in the Coast Survey, made a thorough re-ex-
amination of the bars and channels at Cape Fear entrance. 'The surveys made in this locality
in 1851 and 1852 were taken by him as the bases of comparison, and the results were presented
in a special report, a copy of which is given in Appendix No. 17. The Sketch No. 33 shows
distinctly the changes which have taken place. The main bar has shoaled, and the western
channel ig now the main entrance. The pocket observed in 1852 as affording the rudiment of
a new channel through the main bar has improved, cxtending still nearer to the ocean than
formerly.

In the resurvey at Cape Fear the soundings were extended about ten miles and a half
abreast of the western bar and main ship channel, and carried inside as far as a line joining
Bald Head light-house and Fort Caswell, :

The hydrography exccuted at New inlet comprises the space two miles seaward from
Tederal point, and extending southward and westward, to include the entrance, beyond Zeek's

island.
A synopsis of the statistics of this work is thus stated in the general report of Lieut. Comg.

Maffitt :

Miles run in Sgunding Cerat s e e e M eeee yraaae eebenastenas venann 506
Number of angles determined - ««eeveeeeen o il veeeans 1,832
Number of soundingg ............................................. 27,143

Hydrography of the coust of South Carolina.—The in-shore soundings necessary for the comple-
tion of the coast chart between Cape Roman and the entrance to Charleston barbor have been
executed by the party of Lieut. Comg. Maflitt. The limits of this work .include the entrance
to Bull’s bay, and a belt of hydrography extending evenly southward and westward along the
coast to a distance seaward of about ten miles.

Two surveying vessels, the schooners Crawford and Bancroft, were employed in this service,
and while thus engaged, on the 4th of January, the first named vessel was blown from her
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station off Bull’s island in a furious storm which prevailed along the coast. By extraordinary
exertions Lieut. Chandler, the officer in charge of the Crawford, kept the vessel afloat during
twenty-four days of unusually tempestuous weather, and finally succeeded in reaching Smith-
ville, North Carolina; with loss of sails, one of the surveving boats, and considerable damage
to the hill of the schooner. To the energy of Lieut. Chandler and the excellent conduct of
the crew must be attributed thre preservation of the vessel, which, before making port, bad
been leaking badly. )

The bydrography of the immediate coast, from Cape Roman to Tybee Light, is now com-
plete. Considerable progress has also been made in the off-shore soundings of this -vicinify,
and in the investigation of the normal current at stations distant fwenty miles from the land.
The completion of the off-shore work was prevented by bad weather. Supplementary lines,
requisite to the completion of the deep-sea hydrography, will be run on the next return of the
vessels of the party to the section.

The statistics of the work are as follows :

Miles run in executing in-shore work...... ..o viiiein il 1,821
Number of angles determined . «coov veetvii vt v an i, 4,776
Number of souudjngs ............................................. 50,856
Miles run in deep-sea soundingg . «»+ rree snvvrrsoans verenens sune unnn. 810
NumberQfsouudingg(oﬂ'.shore)...............A...............,.... 2,374
Number of specimens of bottom ... ... e eae meet rhre e et e 271

During the progress of the hydrographic work in this section, Maffitt’s channel was re-
examined, and supplementary soundings were executed off and within the entrance to St.
Helena sound, completing the hydrographic survey of that locality.

As additional to the statistics of the regular work, the following is a summary of that last
referred to :

Miles run in BOUNAINZ + e v v v v cmemie et e it ittt it e 636
Angles determined . vcvee i er it viiiii s iiiaeniieea BN 1,533
Number of souUndings -+« v v ov veana e e e et e aean 14,411

The unusnal severity of the weather interfered with the progress of work generally in the
southern sections ; but the statistics presented as the result of the operations of this party fall
but little below the average of*past seasons.

At the approach of summer, Lieut. Comg. Maffitt proceeded with the vessels of his party
and prosecuted the hydrography of James river, Virginia, mention of which has been made in
its proper place, under Section IIL

Hydrography of Brunswick karbor, Georgia.—Supplementary work necessary to complete
the chart of St. Simon’s sound and its dependencies was executed within the season by the
party of Lieut. Comg. 8. D. Trenchard, U. S. N., assistant in the Coast Survey. Turtle river
Wﬂ.S sounded from a point above the town of Brunswick to the head of Blythe island. The
Points requisite for the uses of the hydrographic party were furnished by Assistant A. W.
Longfellow. Qareful tidal observations were made in connection with the soundings.

The statistics of the hydrography are as follows :

Miles run in BOURAING s oo e cveer s i R i e e 69
Theodolite and sextant ANElES - et eree e e e e P 437
Number of BOUNAIMEE - ¢ cev e vee ittt i e e 7,425

The surveying schooner Gallatin was employed in the work at Brunswick, and after its
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completion proceeded to Section VI; under which head will be mentioned the subsequent
operations of the hydrographic party.

A recommendation, made by Lieut. Comg. Trenchard, for the placing of two additional buoys
to mark the line of best water in entering St. Simon’s sound, was communicated to the Dopart-
ment in the usual manner for transmission to the Light-house Board, (see Appendix, No. 63.)
Eight volumes, containing records of the soundings and tidal observations made at Brumswick
and St. Simon’s sound, have been deposited in the archives by Lieut. Comg. Trenchard, Heé
has also completed und returned the three hydrographic sheets of that locality commenced in
1856. The additional data obtained in the present year, including the topography executed
by the party of Assistant Longfellow, appear, in the preliminary chart of St. 8imon’s sound
and Brunswick harbor, as No. 37 of the sketches accompanying this report.

Tides.—The permanent self-registering tide-gauge at the custom-house wharf, Charleston,
has been kept in operation by Mr., W. R. Herron with great regularity.

Observations of tides, for short periods, were also made in connection with the hydrographic
work at Brunswick, Jekyl island, and Turtle river, Georgia. A series of observations wore
conducted during three months at a station near St. Simon’s light-house, to verify the results
obtained during the previous season on Jekyl island. The comparison showed that they were

. entirely satisfactory, and that the obstruction of the low water wave, off the mouth of the creek
where the gauge was placed, Lad caused the discrepancy in the results of Mr. G. Wirdemann
in 1855, and those of Lieut. Comg. Trenchard in 1856.

GULF STREAM.

The observations, for the most part, of the past season, have been incidental ones. Com-
mander B. ¥. Sands, U. 8. N., assistant Coast. Survey, returning from the Gulf of Mexico, ran a
line on the inner warm band of the Coast Survey chart, carrying depths from a hundred and
fifty-six to twenty-five fathoms, from about the latitude of Cape Canaveral to within fifty miles
south of Cape Foear, where bad weather and leaky boilers put a stop to the observations, A
line was run, but under unfavorable circumstances, by Lieut. Comg. Craven, from Havana to
Key West, soundings for temperature being taken at varions depths to four hundred fathoms.
Bottom was reached at that depth about seventy nautical miles from Havana, and the lowest
temperature observed at that depth was about 48° Fahrenheit. *

Lieut. Comg. O. H. Berryman made several efforts to run a line across the Gulf Stream, after
its divided trend to the eastward, as shown by the Coast Survey chart.  In his last voyage, on
a line from Halifax towards the Bermudas, he had reached a position south of 39° north latitude,
when, all his sounding line and wire being expended, he was forced to return, with the loss of
several instruments. There has not been time yet to study these results, but extremely low
- temperatures seem to have been reached, as low, if the indications of the thermometers can be
trusted, as 19° Fahrenheit. The greatost depth reached was 2,987 fathoms, (3.4 miles,) when
3,040 fathoms of line were out. The temperature appears to have been 25° Fahrenheit. This
very difficult section of the Gulf Stream yet remains to be explored.

A continuous line of soundings for temperature was run in the axis of the stream, from the
Tortugas to the Chesapeake entrance, by-Lieut. Comg. J. O. Febiger, on his return from
Section I1X, in the surveying schooner Arago. The observations were made at the surface,
and at depths of fifteen fathoms, and show, conclusively, what I had before inferred from the
comparative results of the different sections, that the Gulf Stream water varies in temperature
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irregularly at different parts of the axis of the stream ; depending, probably, upon the tempera-
ture of the air on the Gulf of Mexico, so that a more southern point at particular times may
have a lower temperature than a more northern.

The ease with which the axis of the stream was tracked, by using the Coast Survey chart,
was quite remarkable.

SECTION VL

TROM ST. MARY'S RIVER TO ST. JOSEPH'S BAY, COAST OF FLORIDA, AND INCLUDING THE FLORIDA REEFS
AND KEYS.—(Sgrrca F. Nos. 39 axn 40.)

The triangulation of the Florida reefs and keys has been rendered continuous this season
from Virginia key (Cape Florida) to the Marquesas, anticipating by a season the recult stated
in my last report. When the connection is completed of the triangulation with the Cape
Sable base by which the two bases, the one at Key Bisecayne, and the other at Cape Sable,
will be brought to bear upon the lengths of the sume sides, we shall be able to determine
whether this triangulation shall be accepted as final or must be further strengthened, or be
considered only secondary to a main series. In any case an astronomical station is needed about
the middle of the work, and it may be that this is all that will be requisite to make the geodesy
complete. Two more seasons will close the topography of the keys, if the same means be
furnished during the second as are now available for the first.

Two or three seasons also of continuous effort will complete the hydrography of this, the
most dangerous, purt of -the coast. The effect of the knowledge already spread in regard to
it, and of the examinations which have furnished data for the orection of signals, beacons,
and lights, in diminishing the risks of navigation, is admitted by those who have observed
the wrecks and disasters of former and recent years. Including the work upon the main, as
well as upon the keys and reefs, eleven parties have been employed during the past season,
viz: triangulation parties, one on the air line from Fernandina to Cedar keys, and two between
Point Charles and Stirrup key; five topographical parties, viz: one on Amelia island and its
vicinity, two upon the keys between Key Largo and Plover key, and one on the northern part of
the group known as the Pine keys and on the main near Cape Suble ; a hydrographic party during
a brief part of the season in Fernandina harbor and its approaches, and another during the
season on the reef, the latter party having a steam vessel. Sixty-nine miles in extent, following
the sides of the triangles in the reckoning, have been completed, and six hundred and sixteen
miles of shore line, exclusive of creeks and interior passages. A line of soundings for
temperature has been made across the Gulf from Key West, and tidal observations with self-
registering instruments have been kept up at five stations.

The details of these various operations, which have employed the skill, energy, and industry
of a number of capable officers, will be found in this chapter.

With a continuation of the means appropriated for work in this section during the past three
years the triangulation of the whole section could be completed in from five to seven years.
The topography could be kept closely up to it, say within one season, and the hydrography
within some two seasons of the triangulation.

Cutting off the small triangulation of Florida peninsula from the main series of the coast is
4 most important step, and there now appears to be no reasonable doubt that it can certainly
be dome, and with a moderate outlay of expenditure. The open character of the route
between the St Mary’s and COedar keys will permit the opening of avenues for the sides of
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the triangles at a moderate cxpense. As a measure of economy and of efficiency there can
be mo deubt of the very great advantage of the air-line across the head of the peninsula.
If the small triangulation around the peninsula must be so strenmgthened as to connect the
work on the Atlantic and Gulf of Mexico, the expense would be very greatly inercased,
and the time of its execution would be much prolonged. Uunder the present conditions it
becomes a comparatively rapid and inexpensive work. )

Officc-work.—The drawing and engraving of the sheets of 8t. John’s river have been com- '
pleted, and the drawing of a chart of the Florida reefs from Carysfort light southward is in
progress.

Astronomical observations at Fernandina, Florida, for differences of longitude, and magnetic
olservations.—The operations of the purty organized under my immediate -direction, for the
determination of the longitude of Fernandina, Amelia island, Florida, have been referred to
under Section V, the observations being made in connection with others at Savannah, Georgia.

During the month of April two scts of chronometers, five in cach set, were sent and returned
by the regular steamers in their passages between Savannah and Fernandina, eight interchanges
in all being thus made. The chronometers were compared by the method of coincidences.

At the station on Amelia island, transit No. 10 was mounted and adjusted for use on the 1st
of April. Between that date and the 27Tth of April, the transits of 147 stars over nine wires
each were observed; with the cxception of the determination for personal equation, these
observations were made by Assistant Charles A. Schott. In addition to these, thirty-three
sots of chronometer comparisons for longitude were made.

The transit used has a magnifying power of thirty-five and a focal length of twenty-six
inches. Chronometer, Hutton, No. 311, was employed for time in noting the observations.
At the commencement and near the close of operations several determinations were made of
the personal equation of the observers at the two stations. The observations necessary for
instrumental corrections were made and applied in the usual manner,

Observations were continued at Savannah and Fernandina at the same time—by myself at
the former, and by Assistant Schott at the latter place.

Towards the close of the operations the observers changed places. Messrs. J. H. Toomer,
J. E. Blankenship, and D. Hinkle, served as aids in the party. The last named aid accom-
panied the chronometers in their transit between the stations, and made the comparisons
generally. The usual meteorological observations were recorded at both stations.

As soon as practicable after the return of the party to the oflice the results obtained by
observation were computed. One of the best existing maps was found to be in error nine
miles in the longitude assigned to Fernandina. The determination now made is dependent on
the telegraphic longitude of Savannah, observed in 1851.

Assistant Schott, aided by Mr. Blankenship, made observations for magnetic declination,
dip, and intensity, at the geodetic station at Fernandina, on the 6th, 10th, and 20th of April.
The station chosen is about a third of a mile north of the cbservatory. Magnetometer No: 6
and dip circle No. 9 were used. Mr. Schott also verified the direction of the meridian line
traced by Sub-Assistant E. Goodfellow, on Amelia island, in 1856.

Five volumes original, and four others in duplicate, containing the records of chronometer
comparisons, observations for time, and the magnetic elements, with the usual meteorological ’
records, have been completed by my party, and are deposited in the archives of the office.

On concluding the operations at Fernandina my party returned to the office, and immediate
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preparations were made for work in Section I, the details of which have been given in their
proper place. Assistant Schott was at that time re-assigned to the charge of the computing
division, which, during his temporary absence, had been conducted by Assistant J. E. Hilgard.

A paper on the method employed in determining the differences of longitnde hetween
Savannah and Fernandina will be found in Appendix No. 30. '

LBeconnatssance and triongulation for air-tine measuremend lelween Fernanding and Cedar Keys,
Florida.—This work, for which a special appropriation has been made, was commenced by
Captain J. H. Simpszon, U. 8. Topographical Engineers, assistant in the Coast Survey, on the
8th of December. Starting from a camp near Loftin’s creek, about ten miles from Fernandina,
with the necessary equipment, the party were occupied twenty-one days in traversing the route
of the railroad and adjacent country in the direction of Cedar Keys. The cntire distance
travelled in the reconnaissance was four hundred and twenty-nine miles.

Having completed his review of the whole line ang come to conclusions favorable to the
practicability of a triangulation across, Captain Simpson repaired to the office, and, after a
personal conference, returned to Fernandina and proceeded to open the lines between the
stations which he had selected as points for triangulation in order to test the cost of cutting.
The progress thus made will be seen by reference to Sketch No. 39. Stations were erected
for the completion of four triangles, in which the conditions most desirable for aceuracy were
sought and obtained. The triangle sides average about six miles and a quarter in length. A
preliminary connection was made betwecn the serics commenced and two stations in the
triangulation of Lieutenant A. W. Evans, U. 8. A., on Cumberland sournd. Captain Simpson
carried his work southward and westward in the direction of Cedar Keys, and closed for the
season on the Tth of April at a station established on Dunn’s creek, west of Nassau marsh,
distant about thirteen miles from Fernandina.

The timber growth encountered in opening the lines for observation consisted principally of
pine and cypress, chiefly the former. An aggregate extent of fifty miles was prepared in the
reconnaissance by cutiing, for the measurements subsequently made,

Captain Simpson was aided throughout the season by Thomas Baltzell, jr. and Mr. G. B.
Maynadier. Their promptitude and effectiveness in the discharge of duty and thorough
co-operation in all the interests connected with the work are highly commended in the report
made by Captain Simpson at the close of the season.

Captain Simpson acknowledges also the courtesies extended to him by Messrs. Finegan & Co.,
of the Florida railroad, and Mr. Daniel Callahan, contractor, in the assistance afforded to the
party in transporting the camp equipage. The liberality of these gentlemen in declining any
charge for the services rendered merits this public expression of my thanks.

Captain Simpson returned to the office at the end of April, and turned in the records of his
triangulation, with a mwap and notes of the reconnaissance. His report describes minutely the
character of that part of the Florida peninsula which falls within the limits of his operations.
The extracts from it, given in Appendix No. 41, will be found interesting as bearing upon the
local resources yet to be developed by the projected connection between Fernandina and
Cedar keys. .

The work of triangulation in the direction of the last mentioned point is about to be resumed
by Captain Simpson under the appropriation made by the last Congress.

Triangulation of the Florida keys,—In the continaed survey for the General Land Office, two



80 REPORT OF THE SUPERINTENDENT OF

triangulation parties, and three others engaged with the plane-table, kept the field during the
period allotted for work at the south.

The party of Lieutenant A. T. Seward, U. 8. A., assistant in the Coast Survey, reached its
station in the schooner Graham on the 28th of December. Early in January the triangulation
was resumed at Point Charles, and carried sonthward and westward to a station on Matecumbe
key, where it joins with the work of Lieutenant J. O. Clark, whose operations will be next
referred to in their geographical order. The series of triangles determined by Lieutenant
Seward includes stations on the outside shore of Key Largo, Dove key, Tavernier, Indian key,
and Lower Matecumbe. Several of the beacon signals recently erected on the reef were also
observed upon, in addition to others lying outside of the keys.

The distance between the limits of the work of this party, (Sketch No. 40,) executed during
the present surveying year, is about twenty-five miles.

Mr. C. B. Baker served as aid in the party, and his efforts in the discharge of duty are com-
mended by Lieutenant Seward.

Six repetitions were made in the measurement of each angle. The instrument used was the
ten-inch Gambey theodolite €. 8. No. 15.

The statistics of work are thus mentioned in the season’s report :

Signals erected . -« ceve ot e 29
Stations occupied .................................... e r e e 26
Number of sets of TEPetitions « ««vv eeer ovrniiiin it e 1,137
Single observations in measurements -« . cc v viv it il i i e 6,822

The triangulation covers an area of eighty-three square miles.

Previous to the commencement of operations Lieutenant Seward completed and depomted
at the office his journal in duplicate of the work of last season, with sketches and descriptions
of the stations then occupied. Since his return from this section he has turned in also the
records of horizontal angles and descriptions of the signals observed on during the present
year.

The triangulation cxecuted by Lieutenant Scward in 1856 has been reported upon from
the Computing Division of the office as being satisfactory in connection with the work of Sub-
Assistants Rockwell and Sullivan of that date. A very satisfactory agreement was also found
on comparing the computed lengths of the triangle sides as derived respectively from the
preliminary bases at Key West and Bahia Honda.

Lieutenant Seward has been engaged during the summer in the triangulation of Hudson
river under the direction of Assistant Edmund Blunt, and is under instructions to complete
the connection of the Cape Sable and Key Biscayne bases.

The records of observations made in the conrse of the season’s operations, together with the
computed results of the triangulation of the Florida keys, have been received and deposited
in the archives of the section.

A second triangulation party, conducted by Lieutenant J. C. Clark, U. 8. A., assistant, in
the schooner Bowditch, commenced a series of triangles on the 5th of Janunary at Stirrup key,
the eastern limit of previous work executed by Lieutenant S8eward, and extended it porthward
and eastward over the Stirrup keys, Grassy key, Long key, and numerous small patches of
keys between Eagle cove and Lower Matecumbe. At the locality last mentioned the series
joins with the triangulation executed within the season by that officer. The connection is now
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complete along the entire outer line of keys lying between Cape Florida and the Marquesas to
the westward of Key West.

Lieutenant Clark found the season generally unfavorable for observations. The extent
embraced in the triangulation by his party is nearly twenty-nine miles, the limits and details
of which will be seen on Sketch No. 40.

Mr. F. W. Alexander served as aid during the season. Twenty-five signals wero observed

upon in the measurement of seventy-five angles comprised in the series. The following are
the statistics of the work in detail :

Signals erected.coceveensn et i easase et e e s s 21
Stations occupied «.ccvv vl e e 13
Number of ObSeTvalIoNS -« ¢ cve v e ittt ittt st srisaasnsnsaraas 3,585

The volumes containing the original records made in the measurement of horizontal angles,
descriptions of the signals, results of computations for triangle sides, &c., have been sent to
the office for deposit by Lieutenant Clark. Some remarks extracted from his report, having
reference to the local facilities for navigation afforded in the vicinity of Long key and Grassy
key, are given in Appendix No. 42.

The operations of the party were closed on the 22d of May, when Lieutenant Clark returned
to the north, and the schooner Bowditch was laid up at New York.

Arrangements are now nearly complete for work by this party on the Florida peninsula.

Topography of Cumberland sound, and of St. Mary’s and Amelia rivers, with their tributarics.—
On closing the plane-table work in the vicinity of New York bay at the end of the last sur-
veying year, the party of Assistant A. M. Harrison proceeded in the schooner Benjamin Peirce
to Fernandina, and commenced the topography of Cumberland sound, and its dependencies,
on the 5th of December. The weather proved unusually stormy and inclement in that vicinity,
but operations in the field were continued throughout the full season, and terminated on the
5th of June.

Four topographical sheets, containing the shore-line of numerous intricate water courses,
tributary to Cumberland sound, were completed before the return of the party, and have since
been put in ink and deposited in the archives of the office. The limits of these will be found
scverally marked on Sketch No. 31.  First in order of exccution, Assistant Harrison projected
a sheet which includes the entrance of the sound and adjacent parts of Cumberland and
fh‘nelia islands, the entrance to St. Mary’s river, part of Tiger island, and Amelia river from
s mouth wpwards to Kingsley’s Cut. Other sheets, counecting with that just alluded to,
extend the survey to a point three miles above, and including the town of St. Mary’s, together
with the shores of North river and Burrell’s creek, in Georgia. On the Florida side of the
bou“d&ry » the same sheets embrace the whole of Bell’s river, Jolly river, and Lanceford creek,
with numerous intersecting branches of the first mentioned streams occurring on the upper
part of Tiger island. i

The towns of 01d and New Fernandina, the Atlantic terminus of the Florida railroad, are
Tepresented on the sheet which contains a part of Amelia island. The contents of the several
sheets are stated in detail in the report of Assistant Harrison, extracts from which I have
p?&ced in the Appendix, (No. 40.) A tracing from the sheet first described was furnished by
him at the request of the Florida railroad company. As preliminary to the operations of the
Party engaged under my immediate direction at Fernandina, Mr. Harrison also made an exam-

11 e
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ination, and submitted a plan, which met my approval, for connecting the astronomical station
with the triangulation of Lieutenant A. W. Evans executed in 1856.

Having conducted the operations of his party in the field during’ five months of the season,
Agsistant Harrison returned north, in consequence of the condition of his health, in the early
part of May, after which the plane-table work was continued by his principal aid, Mr. W. H.
Dennis. Under the direction of Assistant Harrison, a minute survey was made by him of the
site proposed for a base line on Cumberland island. Four lines of levels were run in executiné
this duty. A strip, embracing a quarter of a mile in breadth, and extending throughout the
entire length of the projected site, is represented on one of the topographical sheets. In
reference to the services of Mr. Dennis, Assistant Harrison remarks :

“The duties assigned to him, of whatever kind, have been performed faithfully and promptly.
He has cheerfully co-operated in the work, and bas proved himself a valuable acquisition to
the party.”’

Mr. J. A. Da Costa also served as aid during the season, and his efforts in the prosecution
of the work, which met many hindrances in the unfavorable character of the winter and spring,
are well spoken of by Assistant Harrison.

The plane-table work included in the four sheets was completed by the 5th of June, at which
time Mr. Dennis rejoined Assistant Harrison with the schooner Peirce for topographical duty
in the vicinity of Plymouth, Massachusetts, reference to which has been made under Section L

The following statement of statistics, contained in the report of Assistant Harrison, is refer-
able to the work executed in the vicinity of Fernandina and St. Mary’s.

Sheets, Shore-line. | Creeks, &c. il Inland maxsh) Roads. Area.
line.
Miles. Afiles. Miles. Miles. Square miles.

NO. lovoonnn 373 843 283 9% 20
NO. 2eennnnn 523 2383 303 273 323
No. 3 -... 63 104 4 33 27
BT SR SRR NN | I 8% 23
Total .- 953 833} 633 48} 583

In reporting upon the work executed,. Assistant Harrison expresses his obligations to Licut.
G. W. Custis Lee, U. 8. Corps of Engineers, in charge of Fort Clinch, for assistance, and to
Mr. Nightingale, of Cumberland island, for courtesies extended to himself and party while
employed in that vicinity.

Topograpky of the Florida keys.—A plane-table party, additional to the two which have been
regularly employed in the survey for the General Land Office, was organized at the close of the
last year, and a corresponding advance has been made in the progress of the work undertaken.

The party of Sub-Assistant 8. A, Wainwright resumed operations on Key Largo on the 16th
of January, and had fixed in place eighty section posts when the increase of Indian hostilities
in the vicinity made it, in his opinion, inexpedicnt to carry on work beyond the immediate
reach of the outer shore, his party being without means of defence. His party was therefore
transferred to Point Charles, and commencing there with the plane-table, the outer shore-line
of the key was traced to its southern extremity. The work executed falls within the triangula-
tion carried on at the same time by Lieut. A. H. Seward, the details of which have been given
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under their proper head. The outside shore-lines of Upper and Lower Matecumbe keys were
also traced within the season. Including creeks and passages between the keys, and the outline
of water courses intersecting the fast land of Key Largo, one hundred and twenty miles of
shore-line, and six square miles of interior were surveyed by the party. The limits of the
work are represented on Sketch No. 40. Thirty-seven of the quarter section posts put down
were of iron, and forty-three of wood. They were all marked in the usual manner as being at
the intersections, or intervening between the meridians and parallels. The points requisite for
the plane-table work were furnished by Lieut. Seward.

The surveying schooner J. W. Bailey was used for transportation by the party of Mr. Wain-
wright, and at the close of the season was laid up at Baltimore.

Appendix No. 42 contains remarks bearing on the quality and value of the keys in the vicinity
of Key Largo, extracted from the report of Sub-Assistant Wainwright. The work will shortly
be resumed in that locality.

The second party employed in the topography of the Florida keys was conducted, as in the
two previous surveying seasons, by Sub-Assistant C. T. lardella. His operations commenced
on the 3d of January, and embraced the plane-table survey, and marking of a number of keys
lying westward of Bahia Honda harbor. These fall principally within the triangulation com-
pleted by Sub-Assistants Rockwell and Sullivan in 1856.

Three plane-table sheets finished within the year, inked, and returned to the office by
Sub-Assistant Iardella, present in detail the survey and subdivision of the following named
keys : Ramrod key, Big Torch, Little Torch, Big Pine, and No Name keys ; Newound harbor ;
Little Pine key ; Pye's Harbor key ; Annette, Big Spawish, Little Spanisk, Crawl, H we’s, and
Mayo's key ; the Joknson keys; Flat key ; West Bahia Honda, and FEast Bakia Honda. ¥ull
details, in reference to the quality of scil and timber growth occurring on the keys just
enumerated, are given in the report of Mr. Iardella, which I have placed in the Appendix,
(No. 42.) The number and character of the quarter section posts put down for the General
Land Office will also be found in his report.

The surveying schooner Agassiz, which had been reassigned for the use of the party, arrived
in the harbor of Key West at the usual time for resuming work at the outset of the season.
Mr. 8. J. Hough, attached to the party as aid, accompanied the vessel, but was seized with
fever a few days after reaching port, and died on the 14th of December. He had served
throughout the previous season in the party of Sub-Assistants Rockwell and Sullivau, in the
triangulation of the Florida keys in the vicinity of Key West, and during the former year in
myown party in Section I. In these employments, and as counected with the party of Sub-As-
sistant Iardella, his faithfulness in the discharge of duty had commended him to favorable notice.
"I‘}.le untimely loss of Mr. Hough was replaced by the assignment of Mr. G. U. Mayo, who
.!Olned the party in February, and continued in it until the close of the season. Notwithstand-
'ng the adverse circumstances which occasioned delay in commencing the work, the amount of
detail presented in plane-table sheets is beyond the average for the working season, and in its
character and quality is highly creditable to the energy of Sub-Assistant Iardella. The statistics
comprige one rhundred and ninety miles of shore-line, within an area of thirty-one square miles.

Operations were discontinued for the season on the 3d of May, when the schooner Agassiz
Was transferred to the north and laid up at Baltimore. .

After inking his sheets of work executed in this section, Sub-Assistant Tardella was assigned
to topographical duty on the shores of Casco bay, and made the survey described under that
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title in Section I. His preparations are now in progress for an early return, {o resume work
on the Florida keys.

The additional party detailed for service in this section was entrusted to Mr. F. W. Dorr,
whose cxperience in the ficld, under the dircction of Assistant H. L. Whiting, had qgualified
him to conduct its operations.  Mr. Dorr reached Key West on the 10th of January, and in the
following week joined the surveying schooner Dana, which had been assigned for the trans,
portation of his stores and instruments. His topographical sheets comprise surveys made in
three separate localities, which will be noticed in the usnal geographical order. Points within
the triangulation of Lieutenant Clark having been furnished by that officer, Mr. Dorr took up
and completed the survey of Key Vacas, referring the junction of his sheet to the limit reached
by Assistant I. Hull Adams in a former year. His work in that vicinity was carried eastward,
and includes Boot key, the Stirrup keys, Fat Deer key, Bamboo key, and a numher of small
intervening patches. Remarks concerning the relative positions and character of the several
keys, included in the sheet now under notice, will be found in Appendix No. 42, which contains
extracts from Mr. Dorr’s report upon the work of the season. The location of the sheet 1s
eastward of Bahia Honda harbor, and wholly within the triangulation of Lieutenant Clark,
already mentioned under this section.

A second sheet was projected, to include the unsurveyed keys lying northward and westward,
and immediately adjacent to the work of Sub-Assistant Iardella. Mr, Dorr's sheet of that
vicinity comprises the topography of Burnt key, Knock'em down key, Budd key, Michael' s key,
Raccoon key, the Water koys, the Eastern and Western Content keys, and Harbor key, together
with numerous smaller ones not distinguished from each other by local names. The report of
Mr. Dorr, (in Appendix No. 42,) will be found to contain information relative to the size and
surface peculiarities of the keys included in this sheet. All the firm land embraced in his
survéys was subdivided into quarter sections. The first sheet represents the positions of sixty-
seven, and that last mentioned of eighty-nine quarter section stakes, which were placed in the
progress of his work at the intersections of the meridians and parallels, and marked, respect-
ively, M. P. or MP.

An attempt was made, at the outset of the season, to commence the topography of Cape
Sable, but the presence of hostile Indians at the extremity of the Florida peninsula made it
expedient to defer that work until the advance of spring.

Mr. Dorr began, in the middle of March, a plane-table sheet, to include the base at Cape
Sable, and the extremity of the peninsula southward of a line joining Northwest cape and the
¢ Upper Crossing,’’ opposite to the Oyster keys. His survey in this neighborhood requiring
a second sheet, the shore-line between Palm Point and Northwest cape was traced and repre-
sented on it. Sandy key, lying southward’ and eastward of Cape Sable, is included in the
topographical work exccuted in this vicinity. Fifty-two quarter section stakes were placed
and marked for the purposes of the General Land Office, with letters to designate their location
on the meridians or parallels. The limits of the four topographical sheets returned to the office
by Mr. Dorr are represented on Sketch No. 40. His operations were discontinued for the
season on the 16th of May. The local features of that part of the peninsula of Florida over
which his work extended are given in Appendix No. 42. Mr. Dorr’s report contains tho
following summary of statistics, derived from the several plane table surveys completed by him
in this section:
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Shore-line surveyed .« .-+ v cert teriii it i 210% miles.
Outline of wood and marsh traced.. . ocvveven oot 69 ¢t
Total area Included . -+ cvvert ittt et 73 squarc miles.

This large season’s work is represented in excellent style upon Mr. Dorr’s plane-table sheets.

At the close of the season allotted for work at the south the party returned north, and Mr.
Dorr was assigned to duty in the vicinity of New York. Preparations are now in progress for
his return to prosecute the survey, and marking of the Florida keys, in conjunction with the
party which has been heretofore engaged in that service.

The Commissioner of the General Land Office has been farnished with copies, in triplicate,
of the sheets completed within the scason by Sub-Assistant Tardella and Mr. Dorr. My report
addressed to him, and extracts from the ficld reports, giving the details of progress made in
the survey within the present year, will be found in Appendix, (No. 42.)

Hydrography of St. Mary's bar, and of the cutrance to Cumberland sound.—A very carcful
re-examination has been made of the soundings executed last season by the party of Lieut.
Comg. S. D. Trenchard, U. 8. N., assistant in the Coast Survey. Some of the lines run in the
present year extend over the localities included in last season’s operations, and no change was
found in the comparison made. The bar seems, however, to have deepened slightly, and the
change detected there is thus referred to in the report of Lieut. Comg. Trenchard :

“The thirteen and a half feet ridge, which extended across the channel, now appears broken,
forming a middle ground, with a channel of over fourteen feet on either side.”’ His recommenda-
tion, that a buoy be placed on the middle ground referred to, has been communicated, through
the Department, to the Light-house Board, (Appendix No. 64.)

‘**In the prosecution of the work the lines of soundings were carefully verified, every pre-
caution being taken to develop the line of best water, by making the soundings as close as
possible. The positions of the buo’ys wore determined and laid down on the chart. The bar
has been sounded out, in company with the St. John’s pilots, on two separate occasions, and
the result shows no depth greater than that assigned by our present survey. The soundings
were mostly made in boats during very light winds or calin weather, between the 21st of
February and the 11th of March.”” Additional soundings were also made in Cumberland sound
and at the entrance of the St. Mary’s river; the operations of the party in the surveying
schooner Gallatin having commenced there early in January. The hydrography of Amelia
river and its tributaries and Fernandina harbor was also completed within the season. The
limit to which the work was carried seaward from the entrance into Cumberland sound will be
seen by reference to Sketch No. 31.

In comnection with the hydrography of the bar, the tide register at the entrance was
observed every five minutes. From the 10th to the 17th of April simultaneous observations
were made at the bar and at Fort Clinch with reference to the intervals between the times of
high water. The result of the comparison made is thus stated by Lieut. Comg. Trenchard :

‘*‘ Time of low water at Fort Clinch, thirty-one minutes later than at St. Mary’s bar.”’

‘* Mean duration of slack water (ebb) at Fort Clinch, fifteen minutes.”’

* Greatest difference between times of low water at Fort Clinch and bar, one hour ; least,
ten minutes.’’

‘' The observations were made during favorable weather, and the tide, during their con-
tinuance, was not influenced by wind.”’

Simultaneous observations were also made between the 17th and 20th of June, at the bar and
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at Fort Clinch, for the purpose of detecting any difference which might exist in the rise and
fall. Comparisons made of the records by Lieut. Comg. Trenchard showed no appreciable
difference between the respective heights of the water at the twe stations. The gauge used at
the bar was placed just within the entrance buoy. »

The shore-line requisite for the hydrography of Amelia river was furnished by Assistant A.
M. Harrison. .

I have communicated, in the usual form, to the Light-house Board the recommendation of
Lieut. Comg. Trenchard, for replacing the entrance buoy at St. Mary’s by one of the first
class.~—(Appendix No. 63.)

While the schooner Gallatin was at anchor near the northern point of Amelia island, in
February, she was driven on shore by the swell and northeast wind, the ring of the anchor
giving way. Fortunately the vessel sustained no injury, and with the valuable assisfance
rendered by Lieut. G. W. Custis Lee, United States Corps of Engineers, in charge of Fort
Clinch, and by others, Lieut. Comg. Trenchard was enabled to get her afloat by the 25th, and
resume the regular work of the season.

The hydrographic sheets of the -St. Mary’s bar, entrance to Cumberland sound and Fernan-
dina harbor, containing the work of the present scason, have been received and filed with the
archives of the office. Lieut. Comg. Trenchard returns the following report of statistics :

Miles run in sounding ............................................ 293
Number of soundings. -« .- v ov it e e 13,700
Number of angles observed .-« «..ov il Lii e e 642

A comparative chart has been prepared showing the results of the successive surveys made
at the St. Mary’s entrance by the party of Lieut. Comg. Trenchard.

Ten volumes, containing the original records of soundings, angles, and tidal observations
connected with the work, have been deposited in the office.

Supplementary hydrography of the entrance of St. Johw's river, Fla.—After completing the
work last noticed, Lieut. Comg. Trenchard commenced, on the 21st of May, a resurvey of the
bar of St. John’s river, and extended the hydrography seaward, and from the entrance up-
ward to a junction above Mayport Mills, with his work of 18565. This resurvey was made by
request and at the cost of the Engineer Department. Soundings were carried southward to a
line abreast of St. John’s flag ; northward to Talbot island, and a mile within Fort George
inlet. The following is an extract from the report of Lieut. Comg. Trenchard : ‘¢ The sound-
ings on the bar have been made with great care, and as close as it was possible to plot them.
The least depth on the bar at mean low water, running the pilot’s line in, is eight and a half
feet.”

Observations were made with reference to the tides and currents in conmnection with the
hydrography.

The work was completed on the 13th of June, and the results are shown in the following
statistics :

Miles run in gounding ........................................... 165
Number of BOUNAINEE v+t e vt e s st ii e e et e e 11,250
Number of angles observed.-c...ovvvet i, e e 873

In prosecuting operations in this and in the preceding section, Lieut. Comg. Trenchard
occupied seven current stations. One permanent and eight temporary tidal gtations were
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established, three hundred and thirty-seven high waters were observed, and three hundred
and twenty-eight low waters recorded.

The chart of the entrance to St. John's river has been completed and deposited in the office.

Lieut. Comg. Trenchard returned from this section at the close of June, and, after refitting
the Gallatin at New York, engaged in the hydrography of Casco bay, in the vicinity of Port-
land. His chart of St. John's river entrance is now in the office.

Hydrograpky of Florida Reefs.—This work was continued by the party of Lieut. Comg.
T. A. Craven, U. 8. N., assistant in the Coast Survey, in the steamer Corwin. The vessel
left New York on the 25th of January, and commenced the operations of the season on the Tth
of February, at a line extending southward and eastward from East Bahia Honda, The hydro-
graphic sheet falls chiefly within the limits of the topographical survey made within the season
by Sub-Assistant C. T. Tardella. Soundings were extended to a distance of rather more than
nine miles in a direction generally southward from the line of outer keys. The limit reached
in a westerly range is beyond Loggerhead Key, nearly seventeen miles and a half from East
Bahia Honda. A sheet previously executed there joins with the work now under notice.

While cngaged in the regular hydrographic work on the reef, Lieut. Comg. Craven ran a
line of soundings, in connection with observations for temperatures, between Havana and Key
West, the results of which have becn referred to under the head Guif Stream. The following
are statistics of the work of his party :

Miles run in SoUNAING - -« -« v vnvv i r it e e s e 945
Number of soundings ............................................ 33’560
Number of angles measured . oo vvee i vt i 5124

A tidal station was occupied, and a full series of observations recorded at a current station.

The operations were brought to a close on the 15th of May.

Two hydrographic sheets of work, previously executed by the party, have been plotted
within the year and deposited in the archives.

In order to save the time of the triangulation and topographical parties engaged on the keys,
in passages to and from Key West for supplies of wood and water, an arrangement was made
with Lieut, Comg. Craven, and the requisites were regularly furnished to them by the Sophia,
the tender of the hydrographic party. _

The recommendation of Lieut. Comg. Craven, for the erection of a permanent beacon on
Looe Key, {(Appendix No. 65,) was communicated to the department for transmission to the
Light-house Board.

Lieut. Comg. Craven was detached from Coast Survey duty shortly after his return from
this section. The loss of his services is one of the most severe of those which the survey
has had to sustain during the past year. His natural qualities as a hydrographer have
1.Deen ripened by a large experience, and there is no part of his profession in which he
Is a.t fault. In the regular routine of sounding, and in the more difficult and delicate investi-
gations of the Gulf stream, and of tides and currents, he is equally at home. His industry,
Perseverance and zeal are mnot to be surpassed, and have rendered successful in his hands
the difficult exploration of the Gulf Stream, the soundings of the Florida reefs and coast,
and the minute hydrography of New York bay and harbor and its approaches. Always
Prompt himself, he has inspired the officers of his party with his own zeal, and has thus always
had around him cheerful and active co-laborers. The selection of this officer to conduct the
exploration of the Atrato route for an interoceanic canal removes him to a higher field of duty,
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and is a just reward for the faithfulness and efficiency of his service in the Coast Survey.
Lieutenant Craven was replaced, as chief of a hydrographic party, by the assignment of Lieut.
Comg. W. G. Temple. ’

New boilers were provided for the steamer Corwin during the summer, and have been put
in place since the return of the vessel from service in Casco bay. The arrangements of the
party are now in progress {or resuming the hydrographic work on Florida reef.

Tidal observations.—The self-registering tide-gauge at, Fort Clinch was kept in buccessful
operation during the season as a permanent station.

Observations of short period for hydrographic purposes were made at New Fernandina,
Fla., at the outer bar of the St. Mary's river, and also in the St. Joho's river, at Pilots’ wharf,
and Mayport mills. g

Four self-registering tide-gauges were established by Mr. Gustavas Wurdemann on the
Florida keys, viz : at Cape Florida, Indian Key, Key West, and Tortugas. These are still in
operation under Mr. Wiirdemann's supervision.

SECTION VII. ’

FROM ST. JOSEPH'S BAY TO MOBILE BAY, INCLUDING PART OF THE COAST OF FLORIDA AND ALABAMA.
’ (8krrcH G, No. 44.)

This is only the third year for which we have had an appropriation for this section of the
coast. The same number of parties has been regularly employed as last year, namely, two in
triangulation, two in topography, and one in hydrography ; besides which, the occasional ser-
vices of another have been had in triangulating and measuring a preliminary base. Being still
cramped in regard to means, each of two of the vessels for transportation were necessarily
assigned to two parties, in a degree retarding the progress of the separate operations. The
season has not been altogether favorable ; but, as the parties were early 1n the field, the amount
of work has been greater than that of last year. The localities of survey have been Pensacola
and its approaches; St. George’s sound and the approaches to Apalachicola and Waccasassa
bay. We should have a combined triangulation and plane-table party to keep up the extension
of the work begun at St. Andrew’s bay.

The details of the several operations in these localities will now be given. The following
drawings have heen completed : Waccasassa bay, 35i55; St. Mark’s river, 55140 ; addition to
St. Andrew’s bay, 34355- The engraving of Apalachicola river entrance is in progress.

Triangulation of Waccasassa bay, east of Cedar keys, Fla.—There being no vessels dis-
posable for the transportation of two separate parties, and the state of progress and the nature
of the work permitting the triangulation and topography to go on together without material
inconvenience, the two operations were joined under the direction of Sub-Assistant G. H. Bag-
well and Mr. N. 8. Finney, and the schooner Joseph Henry was assigned to the united parties.
Various delays occurred which prevented the vessel from reaching Cedar keys until late in
January. During February and March the weather proved very unfavorable for field opera-
tions, but Mr. Bagwell succeeded in making the reconnaissance required for the triangulation
and in determining a sufficient number of points to keep the plane-table party at work.

Beginning at Grassy Point, (see Sketch G,) Sub-Assistant Bagwell re-occupied several of the
stations erected in the previous season by Sub-Assistant B. Huger, jr., and carried a series of
triangles southward and eastward along the main on the eastern side of Waccasassa bay to the
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entrance of We-thlocco-chiee river, and thence in the same general direction to Shell Point,
beyond the entrance to Crystal river. It was found impracticable to make connections in the
chain of triangles by stations on the peninsula, in consequence of the difficulty of access to the
shore.

“Throughout the geason much delay was occasioned by the necessity of being far removed
in the vessel from the ground of operations, and the impossibility of reaching many of the
points, even in small boats, except at high water.”

To the extract just quoted from his report, Sub-Assistant Bagwell adds: ‘‘The country over
which the work extends consists chiefly of low marsh, overflowed at ordinary high tide, shifting
bars, and shell reefs, from one to three miles distant from the main shore.

“ Operations were closed on the 27th of May, and the statistics of the work executed up to
that time are as follows :

““Stations established ... . oo vl ceseen e e e 12
¢ Stations occupiecl .............................................. 14
“Number of signals determined ++.«cvevviv v i o oes s ereann 18
“Numberofang]esmeasured........ ......... PPN etetenserene 89
“Number of single ODSETVALIONIE « s s s v s vt onue caooneores ansecansossos 3,096
‘“Area of triangulation in square miles - -+ - - il iiel il 89

‘ Bight sets of observations,.of six repetitions each, were made to each angle, the sets being
observed forward and backward alternately, beginning with new readings of the instrument.’’

‘“The station points were well secured with screw piles and granite blocks, the former being
used in every case where the soil was loose, as on the reefs, or liable to change.”

Mr. N. 8. Finney, in charge of the topographical party, co-operated in the triangulation work
executed,

Sub-Assistant Bagwell has been occupied during the summer in the party of Assistant
Edmund Blunt, engaged in the triangulation of Hudson river, and will shortly return to continue
the work in the vicinity of Crystal river, Florida.

Triangulation of Apalachicola harbor and western part of St. George's sound, Florida.—This
triangulation was continued by Sub-Assistant S. C. McCorkle, who had charge of it during the
Previous year. The schooner Belle, assigned to his party for transportation, was lost in passing
along the coast from Pascagoula upon a shoal not laid down upon any chart, in the vicinity
of Crooked island, near St. Andrew’s bay, retarding the commencement of work, and requiring
'the party to find transportation in the schooner Franklin during the former part of the survey-
g season. The schooner Belle was so old, being one of those turned over by the Quarter-
master’s Department at the close of the Mexican war, that she was soon broken up after
gr{‘f“;’ldiﬂg- The crew were unbarmed, and the instruments and equipments were landed
safely,

In consequence of this delay Sub-Assistant McCorkle was unable to commence observations
until the 26th of December. He had previously visited the stations occupied in the preceding
Season and replaced the signals, then erected, which had been nearly all blown down by the
gale O.f August, 1856, Some difficulty was experienced also in obtaining materials for signals,
the pine timber bordering the coast having been, in great measure, destroyed by the action of
salt water. y
w Mr. McCorkle repor‘ts in reference to the condition of the statian points themselves : ¢ -T%ley

ere generally found in a good state of preservation, Some, requiring additional security,
12 ¢
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were attended to as far as practicable. The water, during the prevalence of a gale, rises as
much as ten feet, and washes away the ground in some places fiffeen or twenty, rendering the
positions used in this vicinity very uncertain, and no ordinary precautions will answer for
maintaining permanence in the stations.’”’

The distance of the triangulation points in advance of the topography making it inconvenicnt
to work from the vessel of the topographical party, a vessel was hired on the 1st of March for
the remainder of the season, the party being discharged at the close of May.

The triangulation was resumed at Cat Point station, on Godley’s Bluff, and carried directly
westward over East bay, Apalachicola harbor, and St. Vincent’s sound and island to the western
outlet of the sound at Indian Pass. Signals used in the triangulation were erected on St.
George’s and St. Vincent's islands. From the position first occupied the work was also
pushed eastward through St. George’s sound to a line connecting the station adjacent to Turkey
Point with the eastern end of Dog island.

““The season proved very unfavorable ; December and January were fair working months,
but the extreme cold weather towards the end of that period greatly retarded field operations ;
during February and March it was almost impossible to carry on the work in consequence of
fogs and smoke, except at very brief intervals.”

Sketch No. 44 presents a scheme of the triangulation executed. Nineteen tripod signals
and five of the ordinary kind were erected by the party during the seasom, eighteen
stations were occupied and seventy-six angles determined with the six-inch Gambey theodolite,
C. 8. No. 55. One thousand six hundred and eight observations were made in the measure-
ment of angles.

Mr. Eliab H. Wells was attached to the party as aid, and his aptitnde and zeal in the
discharge of duty are referred to in terms of praise by Sub-Assistant McCorkle.

The necessary computations and duplicates of the field records were made after the return
of the party and the volumes containing them have been placed in the office.

Sub-Assistant McCorkle thus refers to the local resources of that part of the coast of Florida
included in the range of work:

“In my opinion the channel of Apalachicola river can be deepened without great cost, and
when done it will open to the country one of the most valuable timber ports to be found on
the coast. The shores of the Chattahoochee and Flint rivers abound with timber egual to any
in the world.”

“‘During the present season more than eighty thonsand bales of cotton have been shipped
from this port.”’ Arrangements will be made with a view of executing, if practicable, the
hydrography of Apalachicola harbor early in the season now commencing.

Triangulation of Pensacola harbor, Florida.——This work has been continued by the party of
Assistant F. H. Gerdes, by a reconnaissance for the main series of triangles. Several stations
were occupied for the secondary triangulation of Escambia bay, and the angles formed at
Gargon Point, Red Bluff, ard Emanuel Point, with stations selected for the main and secondary
work, were measured. »

The early part of the season was occupied by Assistant Gerdes in the measurement of a
preliminary base, at Cedar keys, to be connected with the triangulation exccuted by Sub-
Assistant G. H. Bagwell, reference to which has already been made.

The statistics of the work near Pensacola are as follows :
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Signals erected - -+---- S eweee mrrsee ceee mtee wreres e R 8
Additional signals selected -« --v v evveve v i i i el chees 5
Stations occupied ............ et i teae e aae e e e s 5
Angular measurements. «« .. v e et i i e e i ceae 824

Assistant Gerdes was subsequently engaged in triangulation and topographical duty at two
Iocalities, in Section VIII, which will be hercafter noticed. In the course of the summer he
completed a duplicate of the observations made, and descriptions of signals used, in the work

" at Pensacola. These, together with his computation of the results of the triangulation, have
been placed in the archives.

Topography of the eastern shore of Waccasassa bay, Florida.—This was executed by Mr. N. 8.
Finney, whose party, as already stated, was united with that of Sub-Assistant Bagwell, in
charge of the triangulation. The plane-table sheets are connected with those made a year ago
by Assistant Harrison.

“The topography executed embraces all the shore-line, outline of forest, islands, shell-bank,
hammocks, and details of every deseription, lying between the Waccasassa and Wethloceo-chee
rivers, excepting a few small islands and shell reefs near the mouth of the last named river,
which the time appointed for closing work did not admit of including. The sheets included
We-thlocco-chee and Mangrove bays, Turtle creek, and Waccasassa river as far up as the head
of steamboat navigation, or three miles from its mouth.”’

“The Waccasassa reefs were also surveyed, and the shore-line of the Gulf was traced to the
distance of two miles northward of the entrance to Waccasassa river.”

In connection with the work assigned to Mr. Finney, he assisted in the erection of signals
for the triangulation, in reconnaissance for stations, and the mecasurement made by Assistant
F. H. Gerdes of the preliminary base at Cedar Keys.

The following are statistics of the plane-table work, which was discontinued on the 26th of
May:

Miles of shore-line surveyed - « -+ - coneer v 151
Miles OF forest OULIINE <+« « v vt e v o oneancone car e cvaran toraanceae o 10

Sub-Assistant Bagwell furnished ‘the points requisite for topographical purposes, and co-
operated thoroughly in the duties jointly assigned to the parties.

The following extract from Mr. Finney’s report refers to the tract included between the
Waccasassa and We-thlocco-chee rivers :

‘‘The character of the country is such that I was obliged to dispense with the chain alto-
gether, and carry on the work entirely by intersections; the surface being soft and broken
marsh, very much cut up and traversed by innumerable small creeks and bayous. As & matter
of necessity, the plane-table and instruments were transferred from station to station in the
boat. There was great difficulty also in finding stations sufficiently firm, and, in consequence,
most of those occupied were in water from one to three feet deep.”’

Ail'ter inking and depositing his sheets in the office, Mr. Finnéy was assigned to duty in
Section III. In conjunction with the party of Sub-Assistant Bagwell, his preparations are now
well advanced for resuming work, in continnation of that of last season, in the vicinity of
Crystal river, Florida. )

Topography of St. George’s sound, induding the shores of dpalachicola harbor, Florida.—As
part of the duty assigned to Assistant Geo. D. Wise in the preceding year, some progress had

bee : . . . .
I made in the survey of the shores of St. George's sound, as noticed in my last annual
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report. His party arrived at Apalachicola on the 29th of November, and, before closing for
the season, executed the topography of the delta of the Apalachicéla, the shores of St. George’s
sound, including Apalachicola bay, and the greater part of St. Vincent’s sound. The plane-
table survey of the vicinity is now complete from Indian Pass, eastward, through St. George's
sound, to Dog Island light-house, a distance of about forty miles.

The schooner ¥Franklin was used by the party of Assistant Wise for transportation,-and,
during two months at the commencement of the season, by the party of Sub-Assistant 8. C.

McCorkle also.
Mr. Wise thus reports the statistics of his work, the sheets of which have been inked and

turned into the office:

Shore-linesurveyed..........................,4..........;....170mileg,
Road-lHe s« v ov e v i i i e e e e et e e 4 e
Area included in topography.-.---.. ... il 41 square miles.

‘‘Most of the season was unfavorable for topographical work on account of high winds and
the unusual degree of cold. Thick fogs also prevailed for weeks at a time.”’

By request, Assistant Wise made preliminary soundings on the bar, and furnished E. K.
Dodge, esq., a map of the mouth of Apalachicola river.

On the 23d of May the operations of the party were closed, and the vessel lald up in
Apalachicola river.

The report of Assistant Wise contains the following remarks on the commercial facilities of
Apalachicola: ¢The town is of considerable importance, shipping yearly some ninety thousand
bales of cotton. Its trade is principally with New York and Liverpool. Semi-monthly lines
of steamers run to New Orleans and Key West, and there is almost daily communication with
the interior by the river boats as far as Columbus, Ga., a distance of three hundred and eighty
miles.”’

‘1t is very desirable for the future prosperity of Apalachicola that the bar at the mouth of
the river, which prevents vessels drawing over five feet from coming to the wharves, should
be removed. As the distance requiring dredging is short, this could be done at small expense.
The bar has been formed by deposits from the river, and it is of very light material.’’

Assistant Wise was employed during the summer in office-work. .

Mr. F. F. Nes served as aid in the topographical party throughout the season.

Three plane-table sheets, resulting from the work in Apalachicola bay and St. George’s sound,
have been inked, and registered with the archives of the section.

Hydrograply of Waccosassa bay, Florida.—~—Supplementary soundings for the chart of Wac-
casassa bay were made during the season by the party of Lieut. Comg. J. K. Duer, U. 8. N,
agsistant in the Coast Survey.

The eastern limit of the work, as will be seen by reference to Sketch No. 44, is about ten
miles due south of Waccasassa Point. From this line the hydrography was continued west-
ward to a junction with the work of last year.

The duty assigned to the hydrographic party included Pensacola harbor as well as this
locality. The supplementary soundings eastward of Cedar keys were commenced on the 23d
of March. The hydrography was continued from that date, with no interruptions excepting
from bad weather, until the 15th of April, when the hydrography already described was
finished, and operations were resumed in Pensacola bay.
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The statistics of the additional work exccuted eastward of Cedar keys are thus stated in the
summary report of Lieut. Comg. Duer :

Number of angles determined --- - - -cvere it iiiii i, 379
Miles run in sounding ....... e e e et ated aa e aaea e e e 371
Number of soundings ...« cevvet i i i e e e 41,832

Tidal cbservations were made at three stations in connection with the hydrography.

The surveying schooner Varina was employed under Lieut. Comg. Duer in the work here
noticed; and in that of Pensacola, which comes next in regular geographical order.

Hydrography of Pensacola bay entrance and approaches.—The party of Lieut. Comg. Duer
sailed from New York in the surveying schooner Varina on the 8th of November, and com-
menced the hydrography of Pensacola bay and its approaches early in the following month.
Many hindrances and interruptions were experienced in the general prevalence of fogs and
easterly storms throughout the season. By a diligent use, however, of the means afforded in
intervals of good weather, satisfactory progress has been made.

The sheet projected for Pensacola bay is now in the office. It contains soundings from Santa
Rosa island northward and eastward as far up the bay as Emanuel Point, and the hydrography
of the approaches in a direction southward and westward to a limit about eight miles outside
of the entrance. The work here was closed on the 11th of May. The statistics are as follows :

Number of angles determined ~-.....cv... e teeae e e s 1,458
Miles run in sounding -« o ot v i e e 1,522
Number of S0undings -« «« - vvenvrenorin ittt i i e 49,742

Four tidal stations were established, at which observations were taken for use in the hydro-
graphic reductions.

On the southern passage from New York, at the outset of the season, the schooner Varina
touched at New Providence, and at the request of the United States vice consul at Nassau
Lieut. Comg. Duer received on board his vessel the crew and steerage passengers of the
American ship Julia Howard, which had been, a short time previous to his arrival, lost on the
Bahama banks. No provision existing at the consulates to meet such cases, the destitute pas-
sengers, ang such of the crew as desired it, were taken in the Varina to Pensacola. The cor-
respondence relative to the action of Lieut. Comg. Duer is given in Appendix No. 54.

In February Lieut. Comg. Duer was applied to for assistance by the comsignees of the
schooner Georgia, stranded some days previously about thirty miles from Pensacola. The
party proceeded in the Varina to the wreck, and united in the efforts made to relieve her, but
these proved unavailing without the employment of means inconsistent with the duties of the
season.

While the hydrographic work at Pensacola was in progress a fire occurred at Fort Pickens;
the officers and crew of the Varina promptly co-operated in the measures taken to stop the
destruction of property, and the service so rendered by the party was acknowledged in a com-
unication addressed to Lieut. Comg. Duer by Captain John Newtoh, of the Corps of Engineers,
commanding the harbor.

The schooner Varina, shortly after her return to New York at the close of the season, was
temporarily exchanged with the Navy Department for the steamer Arctic.
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SECTION VIII

FROM MOBILE BAY TO VERMILION BAY, INCLUDING THE COAST OF MISSISSIPPI AND PART OF LOUISIANA.
(8xercr H, No. 47.)

The same number of parties has been employed in this section as during the previous year,
and with the same organization. It has been found quite economical to connect the operations
for topography and triangulation in one party, under the circumstances of ground and climate
in the section.

There are two parties thus organized, and a third topographical party is required to keep
the topography up with the triangulation. The hydrographic party in'a steam vessel nearly
keeps pace with the land work. The triangulation of the section is quite half done, the topo-
graphy and hydrography more than one-third. At the present rate of progress six or seven
years will complete the triangulation of this section, and the topograpby and hydrography will
be but a few years behind the triangulation. The work of this season has included—

1. Longitude determinations by telegraph between Montgomery, Alabama, and Mobile, with
latitude and magnetic observations conpected with them.

2. Secondary triangulation and magnetic observations on the coast of Louisiana.

3. Marking of the terminns of Danphine island base.

4. Reconnaissance and triangulation of the Mississippi delta.

5. Measurement of a preliminary base at Pt. au Chevreuil, and triangulation of Cote
Blanche bay, Louisiana.

6. Topography of the shores of Liake Borgne.

7. Topography of the main and islands of Chandeleur sound.

8. Topography of Céte Blanche bay, Louisiana.

9. Hydrography of Mississippi and Chandeleur sound.

10. Deep-sea soundings of the Gulf of Mexico.

The necessary details in reference to these operations are given in this chapter. The
progress has been entirely satisfactory, taking into view the means furnished. The work in
the office has consisted of the computation of the field-work; of drawings of Mississippi City
harbor, St. Louis bay, and Grand island Pass, and Pearl river entrance; the drawing of the
coast chart of Missis¢ippi sound, from Round island to Grand island, and chart from Cat island
to Lake Pontchartrain, has been in progress; the chart of part of the coast of Alsbama and
Missiseippi has been engraved, and the chart of Mississippi sound, Nos. 1 and 2, and Biloxi
bay, (as a finished map,) are now in progress.

The rough chart of the Gulf of Mexico, between the mouth of the Missisgippi and Key West,
which accompanies this report, gives a capital general idea of the form and character of the
bottom in this great bay. The curves show the extent of the gentle slope from the shores to
ihe abrupt descent to a great depth, and the shading shows the material of which the bottom
is composed, the mud, the sand, the mud and sand, and, towards the Florida keys, the coral.
This map, with its sections, when completed, will give a full idea of the physical geogmphy of
this portion of the Gulf. A line run from the entrance of Matagorda bay, (Section 1X,) nearly
at right angles to the general direction of the coast, about fifty nautical miles in length, shows
a gradual slope to sixty-eight fathoms, the depth at its extremity.

We were disappointed in the expectation of being able to complete the telegraph work
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between Washington and New Orleans last season, as the state of the lines required us to
make an intermediate point between Montgomery and Mobile. The connection between Mobile
and New Orleans only remains to be made to finish this longitude line, unsurpassed, for length,
in any part of the world, between Culais, in Maine, aud New Orleans, in Louisiana.

Longitude determinations by Telegraph, between Montgomery and BMobile, Adla. Astronomical
observations.—The chain of telegraphic longitudes between Washington and New Orleans has
this season been extended to Mobile, by the party of Dr. B. A. Gould, jr., asgistant, the
operations of which were, as heretofore, conducted by Assistant G. W. Dean.

We expected certainly to have reached New Orleans this season, but the state of the tele-
graph lines has prevented it.

Arrangements for longitude experiments were completed early in I\ovember and Sub-
Assistant Edward Goodfellow proceeded to Mobile in charge of the party and instruments; Mr.
Dean then passing on to New Orleans, for the purpose of erecting a suitable observatory upon
the site selected by Dr. Gould last season for determining the longitude of that city.

Having accomplished this duty, Assistant Dean took charge of the telegraph station at Mont-
gomery on the 1st of December. The astronomical instruments were adjusted in position, and
the telegraph apparatus placed in good working order for finding the difference of longitude
between Montgomery and Mobile. On the Tth of that month efforts were made, but without
success, to exchange signals between the two cities without the use of the repeater at Lower
Peach Tree, which, however efficient for ordinary messages, destroys the accuracy of the
longitude determination.

Between December and the following March a large number of experiments were made with
different arrangements of the batteries, but the imperfect insulation and connections of the line
at that time could not be overcome. The reports of Mr. Dean satisfied me that the experiments
had been conducted with care and good judgment, and accordingly in March I directed him to
establish an intermediate station at Lower Peach Tree, near the Alabama river, in order o
complete the work to Mobile before the close of the season. The instruments at Mobile in
charge of Mr. Goodfellow were transferred to Lower Peach Tree about the middle of March, .
and frem that date until the 11th of June the observations advanced rapidly to completion.

At Montgomery six hundred and seventy-five observations were made upon one hundred and
sixty-five stars, with the C. S. transit No. 8, for determining the clock error, azimuth and
collimation corrections to the transit instrument. One hundred observations were made upon
eighteen well ascertained circumpolar stars, for thread intervals, and the inequalities of the
transit pivots were determined with the riding level of the instrument, by the usual method.

At Lower Peach Tree station four hundred and ninety-gix observations were made upon one
hundred and fourteen stars, with the C. S. transit No. 8, for clock and instrumental corrections.
For thread intervals fifty-three observations were made upon eighteen circumpolar stars, at
upper and lower culminations. The inequalities of the transit pivots were determined in the
usual manner. :

The latitude of the station at Lower Peach Tree was determined by Sub-Assistant Good-
f(;‘Jn;Wmem ninety-five observations upon twenty-two pairs of stars, with the zenith telescope

0. 5.

At Mobile eight hundred and ten observations were made with transits Nos. 6 and 8, for time

and instrumental corrections. The thread intervals were determined by one hundred and
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twelve observations, upon twenty-four circumpolar stars, and one hundred stars were observed
on for the personal equation between Mr. Dean and Mr. Goodfellow.

The latitude of the Mobile station was determined by Sub-Assistant Goodfellow, from two
hundred and fifty-seven observations, upon forty-three sets of stars, with zenith telescope O.
S. No. 5. The value of the micrometer was obtained from ninety observations upon Polaris,
near its western elongation, and the level divisions were determined from observations upon a
collimator. '

In the determination of difference of longitude hetween Montgomery and Lower Peach Tree,
signals were exchanged on eight different nights, the observers changing places after four
successful nights’ observations, for the purpose of eliminating the effect of personal equation.
Two hundred and twenty-two stars were used for the telegraphic observations.

The difference of longitude between Peach Tree station and Mobile was obtained by exchang-
ing signals upon two hundred and thirty stars, on seven pights, the observers replacing each
other after four successful nights, as in the previous campaign.

Assistant Dean acknowledges his particular obligations to Brevet Major P. G. T. Beauregard,
Corps of United States Engineers, and J. N. Jennings, esq., of New Orleans, for aid rendered
in the erection of an astronomical station in that city.

The officers connected with the telegraph line over which the experiments were made, in
the past season, extended all the facilities for working in their power, and the courtesies of
Mr. J. C. Butler, superintendent of the line, are especially acknowledged in the reports of the
assistants who conducted the operations,

Magnetic observations.—At Lower Peach Tree, Ala., the magnetic elements were determined
by Assistant G. W. Dean, while the operations for telegraphic longitudes were in progress ;
one hundred and twenty-five observations were made for variation on three different days with
declinometer No. 22, by Jones, (C. 8. No. 1;) two sets for horizontal intensity and moment of
inertia, on two days; and two sets for dip, with the ten-inch Barrow dip-circle, (C. S. No. 4.)

Magnetic determinations were also made by Sub-Assistant Edward Goodfellow, in the public
square at Mobile, consisting of one hundred and eighty observations, on four days, for varia-
tion ; three sets for horizontal intensity and moment of inertia, on three days; and four sets for
dip, with the same instruments used at Lower Peach Tree. A meridian line was traced in the
public square, and permanently marked, by Sub-Assistant Goodfellow, with marble monuments
furnished by the city aunthorities of Mobile, at whose request the line was established.

The meterological conditions of the atmosphere were recorded in connection with the various
observations made at the longitnde and magnetic stations. Messrs. Julius Kincheloe and
McLane Tilton served as aids in the longltude parties, and rendered valuable assistance
in the operations of the season.

The volumes containing the registers of observations, and computations of the places of stars
used, have been received from Assistant Dean.

Sub- Assistant Goodfellow has completed and sent to the office, together with the original
record, a duplicate of the latitude observations made at Mobile, and the computation derived
from the data contained in them. Since the close of .operations in this section at the approach
of summer, Assistant Dean and Sub-Assistant Goodfellow have been engaged with my party
in Section I.

Under favorable circumstances, it is hoped that the arrangements already made for pro-
secuting the telegraphic work in the coming season will enable the parties to complete the
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observations necessary on the line connecting Mobile and New Orleans, and thus complete the
longitude connection of Washington and New Orleans.

Secondary triangulation on the western shore of Chandelewr sound, La.—This work, in con-
nection with the primary triangnlation of Mississippi sound, has been advanced westward by
the party under the direction of Assistant J. E. Hilgard.

The attention of Assistant Hilgard being required at the office in the arrangement of details
for the volumes of Records and Results, the operations of his party were executed by Sub-
Assistant Stephen Harris, aided by Mr. R. E. Halter, and during part of the season by Mr. J.
S. Harris.

Beginning at the opening of the seagon at the stations Cat island and Cat Island light, (see
Sketch No. 47,) the work was extended southward, and now joins at Freemason’s key the
triangulation of the Chandeleur islands.

In the prosecution of the secondary triangulation, one hundred and five angles were measured
at eighteen stations, by six hundred and fifty-two sets of observations of six repetitions each,
with the ten-inch theodolite, C. S. No. 79, and six-inch No. 84,

The area covered by the triangulation is two hundred and fifty square miles.

The surveying schooner Twilight was in the service of the party of Assistant Hilgard for
transportation throughout the season.

Before proceeding to Chandeleur sound, Sub-Assistant Harris made a local triangulation in
Mobile to connect the telegraphic longitude station with the spire of the Episcopal church in
that city, one of the points in the main triangulation of this section.

Originals and duplicates of the obscrvations recorded, in the primary and secondary triangu-
lation of Mississippi sound and Lake Borgne, in 1855, together with descriptions of the signals
used in that work, and records of the observations for azimuth at Cat island, have been
furnished within the season and placed with the archives in the office. ‘

Magunetic observations.—At Barrel Key station, on the western side of Chandeleur sound,
observations were made during the progress of the work of triangulation and topography, by
Sub-Assistant Stephen Harris. 'The magnetic declination, dip, and horizontal intensity were
1(3I<3’cer111ined with declinometer, C. 8. No. 2, and the ten-inch dip circle by Barrow, C. 8.

0. 8.

‘ Dauphine Island base.—Since the measurement of the base on Dauphine island, in 1847, the
site has been repeatedly visited by Assistants F. H. Gerdes and J. E. Hilgard, in passing to and
ffom the ground of their work in the Gulf Sections. Inspection has been made from time to
time, and the condition of the marks, intended fo be permanent at the termini, reported, and
the results have been stated, from time to time, in my reports.

The hurricane of 1855 having destroyed the monument at the west end of the base, a new
:zt of marks were made by Assistant Hilgard from points marked during the measurement of

e.base undisturbed by the hurricane. For further security, reference marks were made by
Assistant Gerdes, and a screw pile was inserted in the prolongation of the line, below the
““_l'face, in a vertical position, filled, covered, and marked. In the opinion of Mr. Gerdes it
will keep it place so long as the island itself remains.
an((i)?nc;znpleﬁng ﬂ.xis duty, Assistant Gerdes proceeded with his regular work in this section

© prosecution of that described under Section VIL.

naissance and, triangulation of Mississippi delia, Louisiana.—After completing the work

scribed, Assistant F. H. Gerdes proceeded to the mouth of the Mississippi river, and
13

Just de,
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made a general reconnaissance, with the object of commencing the triangulation of the delta

-

within the season.

Regarding as so many stations to be occupied, the light-houses at the entrances of the delta,
the scheme of triangles projected extends upwards from the outer passes of the Mississippi,
and includes the several arms of the delta and the main river as high up as Fort St. Philip.

The site for a preliminary base was selected and surveyed by Assistant Gerdes. -‘‘Its loca-
tion is on the eastern shore of the main river, just above the head of the Passes, on a ;?ery
narrow strip of pasture land, running close along the bank, and bounded on the eastern side by -
marshes and the water known as Bay Rondo.”’

““‘The ground during a dry season is as hard as a gravelled road, perfectly level and free
from all but very trifling obstructions. It much resemBles the site of the base at Cape Bable,
and presents the advantage of being always hard and not subject to be affected by ordinary
showers of rain.”’

“From end to end the line measures approximately 4,950 metres,’’ (3.1 miles.)

The location of the site is mearly central on the ground at present embraced in the field
operations, as will be seen on Sketch No. 47. A topographical sheet, esecuted by Assistant
Gerdes, includes the shores of the rivers in the immediate vicinity of the base, and the junc-
tion of the three principal outlets of the Mississippi.

The statistics of work are as follows :

Stations GCCTPIEA + ¢+t et mmete s cient taetee et ot e e ey s 9
Preliminary observations made atsceevv oo vann ee e et et 5
Angles recorded. . ... esre e seas s Ces teeeme caraee e e e 888
Area in square ISttt ctme et i i ettt iee i it eea s e 70
Shore-line traced, (mﬂes) ........................................... 10

Mr. Gerdes teports as probable that the site chosen may be found to possess the conditions
requisite for a primary base line, and by reason of the general instability of the neighboring
surface this fact will, if verified by subsequent examination, materially conduce to the means
for securing accuracy in the work. The connections desirable with the triangulation are
reported by Assistant Gerdes as being entirely practicable.

Probably no tract of equal extent, included in the operations of the survey, presents so many
natural obstacles to progress in the field as the delta of the Mississippi. The light-houses at
the outer passes serving as points will opportunely aid in the work, and it is supposed thata
station carried to the height of forty feet, at the junction of the mouths with the main body of
the river, would enable the observer to complete measurements upon all the points connected
with the triangulation of the delta. Facilities for the erection of stations, so common else:
where, are in this district almost entirely wanting. Assistant Gerdes remarks: ‘A greater
scarcity of foothold I have never experienced, and, but for the light-houses, I would regard the
work as altogether impracticable, without the employment of extraordinary means for its exe-
cution.’”’ .

““The use of the plane-table in the prosecution of topography will, in all probability, be
found impossible,”’

Having adjusted his scheme for triangulation, Mr. Gerdes occupied successively fourteen
stations of the second order, at nine of which he completed the angular measurements. Pre-
liminary observations were made at the remaining stations. The computations resulting from
the work bave also been made by the party and sent to the office.

Mr, C. H. Boyd served as aid under the direction of Assistant Gerdes.
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While the work here referred to was in progress a division of the party was detailed for the
continuance of the triangulation and topography beyond Atchafalaya bay, as will be presently
noticed.

Measurement of preliminary base at Point auw Chevrewil and triangulation of Céte Blanche
bay, La.—Necessary comparisons were made at the office, of the apparatus intended for use
in the meagsurement at Point au Chevreunil, and on their completion the bars were packed
and directed to Assistant Gerdes, who was then engaged in the triangulation and reconnaissance
noticed under the last head. The vessel, however, in whick they were despatched was

_unfortunately wrecked on the Bahamas, near Nassau, and the apparatus was lost. On receiv-

“ing from the office a new set of bars, Mr. Gerdes proceeded at once to Atchafalaya bay, and
made preparations for the measurement of the base at Point au Chevreuil, the approximate
length of which had been determined by repeated chaining in the previous year.

The base was measured without any interruption. Two days were occupied in preparing
the line, and five were employed in the measurement. Mr. Gerdes reports that the contact
slides, devised by Assistant J. E. Hilgard and attached to the apparatus, worked very well in use.

After making the computations and reductions for inclination and applying the necessary
temperature corrections, the resulting length was found to be 3,473.9 metres, (about 2.2 miles.)
Mr. Gerdes was assisted in the measurement by Sub-Assistant J. G. Oltmanns, who subse-
guently prosecuted the triangulation of Céte Blanche bay, based on a reconnaissance made
previous to the return of Assistant Gerdes to the site of his work at the mouth of the
Mississippi river. :

From a connection with stations occupied last season in the vicinity of Peint au Chevreuil
the triangulation was pushed nerthward and westward into Céte Blanche bay. The limit
reached in the work, as far as completed in that direction, coincides with a line joining the
northeastern extremity of Marsh island with Malony’s Point.—(See sketch No. 47.)

The reconnaissance made by Assistant Gerdes will furnish also the means for carrying the
triangulation into the upper part of the bay in the ensuing season.

The statistics of the work executed by Sub-Assistant Oltmanns are as follows:

Stations establiched or selected «ovvve - ovvrvnroacrais i saaane s 23
Stations occupied«...... e e e memear sieaiae et taaea e caaans 7
Angles recorded «+vcvreerann o e a et rree it i e 1,027

A duplicate of the record made in the mesasurement of the preliminary base, at Point au
Chevreuil, has been received from Assistant Gerdes.

Topography of shores of Lake Borgne, La.—The plane-table party heretofore employed in
this vieinity was organized at the usual date for resuming work by Assistant R. M. Bache.
A sheet was commenced by him intended to include a part of the northern shore of Lake
}?’Ol”gne, contiguous to Shell Point and Alligator Point, but after some progress had been made
n its execution he was compelled to leave the field in consequence of declining health, and
Sub-Assistant W. 8. Gilbert was detailed to conduct the party operations until the close of the
season,

MI:- Gilbert completed the sheet begun by Assistant Bache, and laid out two others. The
e Immediately adjoining that just mentioned commences at Alligator Point, and comprises
almost the entire shore-line and adjacent topography of the southwestern extremity of Lake
Borg‘ne_ The details are thus stated by Sub-Assistant Gilbert: **That part of the country
Was included lying between Fort Wood and Proctorville. The work was carried back about a
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mile and three quarters from the shore at Proctorville, nearly to the same distance back from
Martello Castle, somewhat less in the vicinity of Battery Brenvenue, and from thence to Fort
Wood, a fringe of about a mile and a half in breadth was executed and represented on the
sheet.”’

‘‘The shores of the lake, and as far back as the sheet extends, with the exception of the site
of Proctorville, and a few shell banks in the vicinity of Martello Castle, are composed of very
soft marsh, intersected by numerous bayous and lagoons, which connect with each’ other and
with the lake on both sides of the peninsula known as Proctor Point.”’ .

““The banks of these bayous are covered with cane, ranging from five to nine feet in height,
which, by obstructing the view, rendered the survey very difficult.”

“Early in May a third sheet was commenced, which takes in the shore lying between Proc-
torville and Point aux Marchettes. The detailed work was carried back to distances varying
between half a mile and a mile from the general shore-line. The character of the topography
here is similar to that before described, except that there are a few trees on the banks of the
intervening bayous. Having determined their positions by lines from the shore, I was
enabled to check on them as points, when it was impracticable to use the positions furnished
in the triangulation.’’

Sub-Assistant Gilbert highly commends the efﬁmency and zeal manifested by the aid in his
party, Mr. Rufus King, jr. The schooner G. M. Bache was taken in charge by Mr. Gilbert
on the 9th of February, for transportation, and at the close of the season was laid up at Pasca-
goula. Work was discontinued on the 1st of June, at which time the three topographical
sheets comprised the following statistics:

Shore-line surveyed-ees coere st iintiaienniiiniannn 242 miles.
Area inclunded in detail- ccvvve et vt tiaii it serann 62 square miles.

The sheets were inked soon after the return of Sub-Assistant Gilbert from this section and
registered in the office.

Assistant R. M. Bache has completed and turned in two sheets of the Rigolets and Pearl
river island and vicinity, executed by him respectively in 1855 and 1856,

Late in July Mr. Gilbert commenced and prosecuted the duty noticed under the head of
topography in Section I. His preparations will be made early for the continuation of the work
in Section VIIL

Topography of western shores of Chandelewr sound, La.—In the intervals unfavorable to the
measurement of angles, plane-table work was carried on by the party of Assistant Hilgard
within the limits of the secondary triangulation of the western side of Chandeleur sound.

A sheet, represented on Sketch No. 47, was completed, and another, joining it and extending
in the direction of the Mississippi delta, was in progress when the operations were brought to
a close by the advance of summer. One hundred and sixty-two miles of shore-line were traced
and transferred to the sheets within an area of twenty square miles. The completed sheet has
been inked and placed in the office.

The surface of the country surveyed is marshy and intersected by numerous shallow bayous.

On returning to the north, Sub-Assistant Harris was attached to my party, and assisted in
the operations described under Section I. He is about to return and prosecute the triangu-
lation in Chandeleur sound, under the direction of Assistant Hilgard.

Topography of Cote Blanche bay, Le.—In connection with the triangulation of Assistant
Gerdes, and from points furnished in ite progress, Sub-Assistant Oltmanns executed a plane
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table survey of the shores of Céte Blanche bay, including that part of Marsh island which fell
within the bounds of the triangulation.

Point au Chevreuil, Malony's Point, and the intervening topography of the eastern part of
the bay, are represented on the sheet. The statistics connected with its details are as follows :
Shore-line surveyed ........................................... 26 miles.

Area (square 1100 1<) B R I R T LR R 13 ¢

The parties under the direction of Assistant Gerdes kept the field until the close of the
season. Sub-Assistant Oltmanns reported at the office, but his health was so much impaired
as to render it inexpedient to assign him to duty at the north.

Assistant Gerdes was occupied during the summer in office-work depending upon his obser-
vations made in this section and on the western shore of the Florida peninsula. He has since
completed and returned to the office two topographical sheets containing the work last
executed on C te Blanche and Atchafalaya bays.

Hydrography of Mississippt sound.—Commander B. F. Sands, U. 8. N., assistant Coast
Survey, in charge of the hydrographic party in the surveying steamer Walker, sailed from
Philadelphia on the 19th of November. On the way south incidental soundings were
attempted, but unfavorable weather in the vicinity of Cape Hatteras prevented the accom-
plishment of any satisfactory results. The efforts of Commander Sands, made with the same
object later in the season, were, however, successful, and the results obtained have been
referred to under another head.

A succession of gales was experienced on the passage, and after coaling at Key West the
Walker was delayed some time for necessary repairs to the boilers, which, having been a long
time in use, had become much worn. Some further delay occurred at Pensacola, from which
port the vessel finally sailed for her station on the lst of February, and on her arrival the
regular operations of the party were resumed. The hydrography of Mississippi sound was
continued from the limits of former work, and is now complete to the westward as far as
Grassy island, at the entrance into Lake Borgne. The space included in the soundings made
this season lies north of the range of islands bordering the southwestern part of the sound,
and extends to a line midway between them and the northern shore at the entrance of Bay St.
Louis. A resurvey was also made of a portion of the work previously executed off Pass
Christian. The duty thus far noticed was accomplished by the end of April. Commander
S.ands then proceeded to Pensacola for a supply of coal and provisions, and on his return ran a
line of soundings S.SW. from the bar of Pensacola, a distance of thirty miles, and thence to
Chandeleur sound. The hydrography was resumed at Chandeleur north, and carried by the
25th of M# westward about ten miles across the northern end of the sound, and southward
bearly to the latitude of Rescue Hill. Sketch No. 47 represents the hydrographic limits of
the sheet of this locality, and also that containing the work done in Mississippi sound. On
ﬂ}e completion of the two sheets just noticed, Commander Sands carried a line of soundings
from & position ten miles east of Chandeleur light, southward and westward along the islands,
to the delta of the Mississippi, at Pass a 1’ Outre, and from thence shaped a course for the
N‘ZI Puss, at Key West harbor. The results obtained are thus stated in his report :

+ Succeeded in running the line, having good weather, and in obtaining soundings and
:&1:1‘;35 of the bottom at every cast, by means of an improvement recently devised, and
x < ed.to my apparatus, for bringing up specimens, a drawing and description of which
(Appendix No. 46, Sketch No. 70) accompanies this report. 'The instrument was entirely suc-
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cessful in practice, and renders the work of sounding, at the greatest depths, comparatively an
casy operation. The rod with specimen tube attached and Masgey’s indicator, weighing but
five or six pounds, admits of the use of the smallest lead-line, and is hauled in by hand with
perfect ease.”’

“The deepest sounding made on the passage to Key West was at 1,511 fathoms, registered
by the indicator with 2,070 fathoms of line out, and an ample specimen of light blué mud was
brought up. The preceding cast showing but 370 fathoms, and my meridian observation
placing the vessel further north than the position intended, I hauled to the southward, and the
greater depth, as just described, was obtained, showing the abruptness of the northern plateau
and leading to the inference of a greater depth further south, say along a line extending from
South Pass to the Tortugas.” :

In my last report I remarked upon the sudden change of depth from the plateau as a general
fact, and threw out some suggestions in regard to its connection with the cause of the low
temperatures at considerable depths. At the bottom the temperature in the month of May
was 38° Fahr., the air being 78° and the surface water 773C.

After taking in a supply of coal at Key West, Commander, Sands returned to the north, and,
on the homoward passage of the steamer, executed a fourth line of soundings, which has been
remarked upon in a former part of this report, in reference to the Gulf Stream.

The following is a synopsis of the work executed during the season by the hydrographic

party :

Localities. Number of | Miles run in | Number of
angles. sounding. casts.
South side of Mississippi soUDNdememcccnrnccmcnanas 1,380 729 52, 377
Off Pass Christisn cccecccccnnicnareconccncrcanses 433 202% 15,064
Chandeleur 80UBd - ccvcmaoo i icemce e emaa—n 231 156 7,990
Line from Pensacola to Chandelenr sound e vocanfoncciaonaaoo 144} 35
Line from Chandeleur to Pasg A 17010tre i mcrccrmecnnluvcanavacuna 60 25
Line from Pass & 1'Outre t0 Key West ccvanmacecenclrearacenaaas 540 38
TOtal e ccecamc e m— e 2,044 1,832% 15,529

The chart of Mississippi sound and Pass Christian has been plotted and registered in the
office.

Before commencing the operations in this section, Commander Sands had sent to the office
twenty volumes containing the original records of soundings made in the work of Mast year, 2
volume of observations in determining angles, another of tides observed, and thirteen diagrams,
in duplicate, of current observations made in 1855.

‘While detained at Pensacola, assistance was rendered by Commander Sands, with the men
and boats of the steamer Walker, on the occasion of a fire which happened at Fort Pickens on
the night of the 20th of January. On the day following the accident, a communication Was
addressed to him by Captain John Newton, corps of U. 8. engineers, commanding the harbor
of Pensacola, in acknowledgment of the obligation to the officers and crew, who, in conjunction
with the hydrographic party in the C. 8. schooner Varina, had promptly repaired to the scen®
of disaster.

The steamer Walker was refitted with new boilers at Philadelphia during the summer, and
hes been re-assigned for use of the hydrographic party, to continue the work in this section.
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SECTION IX.

FROM VERMILION BAY TO THE BOUNDARY, INCLUDING PART OF THE COAST OF LOUISIANA, AND THE
COAST OF TEXAS.—(Sgrrcx I, No. 53.)

The same number of parties have been at work here during the past season as during the
year before, and I see no reason to change the estimate which I made in my report of 1856 of
the time of completion of the section. The proportionate progress during the past year has
been reached in the land work, and only fell short in the hydrography by one of those
untoward changes in the organization of the party to which I have before referred as so often
interfering with the progress of the survey in this section. Five years, or less, will carry ihe
triangulation to the Rio Grande, if prosecuted with the means now devoted to it; and the
topography is of such a character, that one party continuing work with the triangulation, and
another acting independently, are sufficient to keep up the plane-table work. There will then
remain the extension of the triangulation from Galveston bay to Vermilion bay, on the coast
of Louisiana.

These remarks suppose that the present triangulation may suffice for main work. If this
proves not to be the case, a few years must be added to the estimate. A hydrographic party
with a sailing vessel is also sufficient to keep pace with the land work, the soundings being
unusually uniform along the coast. We are, however, again to be retarded this year by a
change in the chief of the party, and this will, of course, tell upon the progress.

The details to be given in this chapter will show the completion of the triangulation of
Matagorda bay, and of its dependencies ; the completion of the greater part of the topography
of the bay, and of the hydrography of the entrance and part of the interior, together with
some off-shore soundings, giving a general idea of the slope of the bottom of this part of the
Gulf of Mexico. These subjects will be taken up in turn.

Office-work.—The drawing of a finished map of Galveston bay, z¢ig5, has been in progress;
the preliminary chart of the coast of Texas, from Galveston southward, has been drawn and
engraved, and also a new edition of the entrance to Galveston bay, 151,,.

Triangulation of Matagorda boy and its dependencies, Texas.—This work was resumed, after
the completion of the office-work of last year, by the party of Assistant S. A. Gilbert, who
continued his operations in the field until its final completion on the 20th of June. The
topography was prosecuted by him in connection with the triangulation.

Assistant Gilbert found the season more than usually favorable for field-work, and succeeded
in finishing the triangulation of the bay and its dependencies, including Lavacca and Espiritu
Santo bays, and in extending the scheme for completion quite across the entrance of San
Antonio buy, Iying between that last mentioned and Aransas. Before the close of the season
stations had been accupied within thirty miles of Aransas Pass.

As represented in Sketch No. 53, the triangulation has been completed to the line Espiritu
Santo Rahal, in the direction of Aransas.

‘“The whole number of stations occupied was eight, from which we observed upon and
determined twenty-four signals, and other conspicuous objects. At all the stations we were
obliged to observe from scaffolds, elevated twenty to thirty feet above the ground, in order to
Sée over the high rolls of the prairie, the cane grass that grows in swampy places, and the
bushes fringing the shores. These scaffolds required to be made very steady, as a strong
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breeze generally blows when it is clear enough to observe, and there is no protection against
its foree. 'The difficulty of transportation renders the carrying of the lumber for them tedious
and very laborious.”’

During the progress of the work, conducted by Assistant Gilbert, points were furnished to
the hydrographic party, in charge of Lieut. Comg. J. C. Febiger, for the execution of work
which will be referred to presently. '

Mr. Charles Hosmer was attached to the triangulation party as aid. He assisted, also, in
the topography, and, under the dircction of Mr. Gilbert, in inking the sheets.

A volume containing the records of horizontal angles measured in the triangulation of Mata-
gorda bay has been deposited in the archives of the section.

Topography.—The plane-table work on the shores of Matagorda bay and its branches was
carried on by Assistant Gilbert in connection with his own triangulation. Some difficulty was
experienced in the field in consequence of drought and the necessity of using unwholesome
water ; but the unusual degree of coolness for that latitude favored operations generally, and
good progress has been made in the work. Nearly the whole of the topography of Matagorda
bay bas been completed. The portion remaining to be yet executed comprises a part of
Lavacca bay, in the vicinity of Gallinipper Point.

Assistant Gilbert thus reports the statistics of his plane-table sheets :

Shore line surveyed -« coeeciinin iie et tiiiii i aieaes 158 miles.
T S 153 ¢
Area of topographical sheets.«.cvo ool 90 square miles.

Of the three sheets completed, one, embracing the inner shore of Matagorda bay, between
gseven-mile station and Live Oak bayou, was begun in the previous year. Assistant Gilbert
traced in, on the second, the western shore of Carankaway bay and the shores and interior in
the vicinity of Sand Point. It was then taken up by Sub-Assistant M. Seaton, in charge of a
geparate topographical party in this section, and completed. The third sheet embraces the
shores of Lavacca bay and the continuation of its western shore beyond Pass Cavallo light-
house, at the entrance to Matagorda bay.

“The general character of the country is prairie; along the shores of the bays the land is
subject to overflow at very high tides ; but, at a distance of ten or fifteen miles from the Gulf,
the shores of the bays are fronted by bluffs rising from fifteen to thirty feet high, with frequent
patches of timber, especially near the streams.”’

¢ Matagorda island is mostly low, but ridges, or ‘rolls,” rising from eight to ten feet above
the Gulf, extend throughout its entire length. Tmmediately along the Gulf shore some sand
hills occur, varying in height between five and thirty feet.”’ :

“‘The soil of the island is fertile; but high winds prevail constantly during spring and
gummer. All kinds of garden vegetables grow in great perfection and abundance.

“Fruit trees generally, and the peach and fig, thrive very well in sheltered localities; but
the chief attention is given to the raising of cattle, mules, and sheep.”’

*‘The towns of Lavacca, Indianola, and Saluria come within the limits of thia season’s work.
At the two first named considerable business is done in forwarding and receiving goods and
produce, passing and returning between the coast and the upper country. Regular lines of
sailing packets connect with New York and New Orleans, and two lines of steamships run to

and from the last named city.
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‘*Baluria may become a place of much importance, if plans which have been projected for
the improvement of the bays are carried out.”’

Assistant Gilbert prosecuted his operations until the 20th of June in a vessel hired for the
purpose at Saluria. Before leaving the section he executed a reconnaissance for the exten-
sion of the work in the coming season to Aransas.

The three topographical sheets resulting from the labors of the party in the vicinity of Mata-
gorda and Lavacca bays were inked during the summer, and have been registered in the office.

The pariy of Assistant Gilbert will shortly be reorganized to extend the triangulation and
topography of the coast of Texas southward and westward, in the direction of Aransas pass.

A second party, detailed for topographical duty on the shores of Matagorda bay, was con-
ducted by Sub-Assistant M. Seaton. He reached the field on the 13th of January, and com-
menced a sheet at Olive Point, to include the whole of Trespalacios bay, above the entrance,
and West Turtle bay, with the streams runuing into both. The southwestern limit of his
work comprises also the eastern shores of Carankaway bay.

‘ An abrupt bluff, from six to eight feet in height, composed of a species of marl, shells, and
black mud, forms the shore on either side of Well Point, and the edge of the bluff iz covered
with low matted bushes.”’

‘A well of excellent water occurs in this vicinity, and also wood for fuel, articles very scarce
in that region. The prairie is generally high and slightly undulating, with occasional depres-
sions of wet ground, which abound in wild fowl.”’

The plane-table survey, made by Sub-Assistant Scaton, was extended upwards from the head
of the bay, and embraces the shores of Trespalacios river for about a mile above its entrance.

‘*There is a shallow bar at the mouth of the river which is a serious hindrance to naviga-
tion, for vessels drawing more than two and a half or three feet. After passing this obstruc-
tion bold water is found for many miles up. Several large creeks, in former yeurs, were the
outlets for large quantities of cotton and sugar, but the trade seems to have been directed into
other channels.’’

In addition to the sheet completed by Mr. Seaton, some details were placed by him on one
Previously commenced by Assistant Gilbert, to include the vicinity of Indianola and Lavacca.
The statistics of work done in the field are thus reported by Sub-Assistant Seaton :

Shore.-linesurVeyed........‘.........................‘....... 83 miles.
Marsh-line tracad - -« cov e vaeenn caee tais stacam e aaeernaans "5 €
Creeks and Bayous: «««:-vcovere imiinn i 32 o
Roads vvvvvr vvuivnnn e e e et e e e e s 5,
Area surveyed, (square miles) ................................. 81%

-Mr. R. E. Evans was attached as aid to the party of Mr. Seaton, and his cheerful and faithful
discharge of duty in the field are specially referred to in the season’s report.

Aoperations were closed on the 15th of May. Sub-Assistant Seaton completed the inking of
his sheet, after returning from the section, and deposited it at the office.

Preparations are now well advanced for resuming the topographical work at the opening of
the coming season.

l?ydrogmphy of the bar and entrance to Matagorda bay, Texas.—The hydrographic party
which has been heretofore engaged in this section was reorganized, at the usual time for
reS‘lming work, and continued under the command of Lieut. Comg. E. J. De Haven, U. 8. N,
4Ssistant in the Coast Survey.

14 a
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After the necessary preparations, the surveying schooner Arago sailed from Philadelphia,
and, in a passage of ordinary duration, reached the ground of work, off Matagorda peninsula.
On the way south, Lieut. Comg. De Haven suffered much in the failing of his eyesight, but
proceeded, in the hope of being able to direct the hydrographic operations of his party. His
expectatian was not realized, and towards the end of January he requested to be relieved from
the charge of the duties assigned '

Lieut. Comg. John C. Febiger was detailed for the service, and having relieved the officer
at first in charge, and received the requisite data, furnished by the triangulation party, he
projected a sheet to embrace the entrance and a portion of the lower part of Matagorda bay.
The bar near the entrance was sounded, and will be laid down on the completed chart. Four
current stations were used, and tidal observations made for the hydrographic reductions. Sound-
ings were extended to the distance of four miles outside from Decros Point, and from the limit
in that vicinity five miles southward and westward, to a line beyond the light-house a few
miles below Saluris, on the southern side of the entrance to the bay. A space, including about
six miles square, lying inside of Matagorda peninsula, was also sounded, in connection with the
work on the bar.

Efforts made by Lieut. Comg. Febiger, goon after his arrival in the section, to obtain lines of
off-shore soundings were not successful. A line was, however, subsequently run from the
outer buoy at Matagorda bar, on a southeast course, (magnetic,) and specimens of bottom were
obtained at depths ranging from four to sixty-eight fathoms ; the soundings on this line were
carried to a distance of rather more than fifty miles. Work was commenced by the party in
charge of Lieut. Comg. Febiger on the 24th of March, and terminated on the 19th of May.
The following is an abstract of the statistics of the regular hydrography :

Miles run in 80unding -« -« cner it e e e e s 520
Number of soundings .-« - o i i e e 81,200
Angles’determined ............................................... 1,249

The operations of the party were retarded by the unfavorable character of the weather and
by the loss of one of the working boats.

On returning northward, soundings for temperatures were made by Lieut. Comg. Febiger
in the axis of the Gulf Stream, which service has been referred to, under that head, in a former
part of this report. .
~ Very shortly after the arrival of the schooner Arago at Philadelphia, Lieut. Comg. Febiger
was detached from duty on the Coast Survey, and the office-work of the party was executed
under the direction of Lieut. W. T. Glassell, U. 8. N., who had assisted during the season in
the hydrographic work at Matagorda entrance.

The chart of the bar, and part of the bay included in the soundings, has been forwarded by
that officer to the Coast Survey office, with duplicates of the records and seven specimens of
bottom taken from the bar at Matagorda.

I had hoped to retain the services of Lieutenant Febiger as chief of a hydrographic
party. He had been trained in the school of hydrography of Lieut. Comg. Craven, and had
earned a most enviable reputation as his executive officer. His promptness in }epairing to
Texas, and his success in taking up the work in the midst of the season’s operations, gave
earnest of his future usefulness. I much regretted his detachment, and endeavored to induce
the Navy Department to withdraw it, but without effect.
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SECTIONS X AND XI.

Secrion X.—FROM THE SOUTHERN BOUNDARY AT SAN DIEGO TO THE FORTY-SECOND PARALLEL, INCLUD-
ING THE COAST OF CALIFORNIA.—(8xercu J, Nos. 56—57.)

The land-work in these two sections has made excellent progress, but the hydrography has
been, in a degree, retarded by the call for the services of the hydrographic party, under the
law of 1856, for transportation, and other aids, to the Commissioner of the Northwestern
Boundary of the United States. All the work that zeal and industry could accomplish, under
the circumstances, has been executed. The details are given under the following heads for
Section X :

Astronomical and magnetic observations at San Francisco and Tomales bay.

ok

Triangulation of Santa Barbara islands and adjacent coast.
Primary and secondary triangulation north of San Francisco bay.
Tertiary triangulation on the shores of San Francisco bay.
Topography of main of Santa Barbara channel.
Topography of San Francisco bay.
Hydrography of Monterey bay and Santa Barbara channel.
Hydrography of San Francisco bay.
Tidal observations.
10. Light-house examination.
The work done in Section XI is mentioned under the following :
1. Triangulation of Admiralty inlet, W. T.
2. Topography of Admiraly inlet and Hood’s canal.
It will be seen that we are about to reulize the results desired by the Land Office in the
connection of the islands off the S8anta Barbara channel with the main. Should the appropria-
tion for this special work be cut off, the parties engaged in it must necessarily also be cut off,

© 0 T o W

and the operations be stopped for the present in favor of the more important work to the
northward, Two years more would probably complete all that is desired here, beyond the
regular progress of the survey.

It would be premature to attempt yet an estimate of the time of completion of these two
sections, seeing that the data are necessarily so insufficient for the purpose. The amount of
shore-line shown by detached surveys would probably not be so much in excess, as proved to
be the case on the Atlantic side, and yet. on particular parts of the coast, as near San Francisco
entrance, any estimate from the ordinary charts must have fallen very much below the truth,
as shown by the detached surveys.

Office-work.—The following maps, charts, and sketches of Section X have been drawn during
the year: San Diego bay, Cortes bank, San Clemente anchorage, eastern entrance of Santa
Barbara channel, San Francisco entrance, San Antonio creek, and Mare Island strait. Finished
Tmaps of Monterey bay, San Francisco bay, and San Pablo bay have been in progress. The
éngraving of thé following plates has been completed : Anacapa and part of Santa Cruz island ;
eéntrance to San Francisco bay, as preliminary, and the engraving of San Diego bay; eastern
entrance to Santa Barbara channel ; entrance to San Francisco bay, (finished chart.) San
Autonio creek and San Pablo bay are now in progress. 7

Section XI.—Drawings have been made of Port Townsend base and Apple cove. The
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engraving has been completed of Shoalwater bay, (additions,) New Dungeness harbor, Port Lud-
low, Port Gamble, Olympia harbor, Steilacoom harbor, Bellingham bay, and Blakely harbor,

Astronomical observations.—Although the computed predictions of the occultations of the
Pleiades on the 1st of March, which had been sent to Assistant (George Davidson from the
office, did not arrive until after their occurrence, he had made all requisite preparations to
observe them at San Francisco with the C. 8. transit No. 2, and zenith telescope No. 3, and
succeeded in obtaining 1o less than twenty-two immersions of the stars of that group, with
transits of the moon and moon culminating stars on the two following nights.

Mr. Davidson also computed the times of beginning, ending, and phases of the solar eclipse
of March 25th, noting the instant of both contacts by actual observation.

One hundred and eighteen transits in all were observed in connection with the eclipse and
occultations.

Magnetic observations—In order to make his observations of the solar eclipse of March at
San Francisco as complete as possible, Assistant Davidson set up the magnetometer, and
obtained results showing the changes in the magnetic declination. A full series of meteoro-
logical observations was made at the same time.

During the rainy season Mr. Davidson visited Tomales bay, and completed a scries of satis-
factory observations for absolute magnetic declination at the previous station there, then
occupied by the party of Assistant G. A. Fairfield. No reliable results were obtained for
inclination with the dip circle used.

The results obtained in these several observations, with duplicates of the records, have
been received at the Coast Survey office.

On various occasions during the year Assistant Davidson furnished, by request, the geo-
graphical positions of light-houses in this and the adjoining section, with notes, tracings, and
information relative to other points on the coast, desired by the officer in charge of the light-
liouse service, Major Hartman Bache, U. S. Topographical Engineers.

The party left San Francisco on the Ist of April in the surveying brig Fauntleroy, and the
regular operations of the season, conducted under charge of Mr. Davidson, will be stated with
notices ol the work in Section XI.

Triangulotion. Santa Borbara islands and adjacent coast of Colyfornia.—This work has been
continued, and good progress has been made in it, by the party under the charge of Assistant
W. E. Greenwell, in the surveying schooner Humboldt.

On the main the triangulation has been extended from San Fernando to Conejo statiorn, near
the coast, and lying between Point Duma and the Santa Clara river. Reconnaissance has been
made in addition, and signals erected for carrying a chain of triangles in the same direction,
between the main and the islands of SBanta Cruz and San Miguel, quite through the Santa
Barbara channel to Point Conception. The scheme proposed is given on Sketch No. 56.

The difficulties attending the triangulation of the main and neighboring islands, to which
allusion has been made in my previous reports, have been in a great measure overcome by the
energy of Assistant Greenwell, whose efforts in its accomplishment have been untiring. His
party has spent the entire surveying year in the field.

The triangulation of Santa Cruz island, which was in progress at the close of last season, has
been completed, and that of San Nicolas, lying at some d stance from it to the southward, has
also been executed.

Some interesting remarks on the character of the islands forming the Santa Barbara group,
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and the views of Mr. Greenwell in reference to the practicability of completing their survey,
will be found in Appendix No. 44. .
Mr. P. C. F. West served as aid in the triangulation party, and is commended in the report
of Assistant Greenwell for willing and intelligent co-operation in all the interests of the work
under his charge.
The field report contains the following summary of statistics:

Signals erected for primary triangulation- +--«. . covv il il e, 8
Signals erected for secondary triangulation «+eeeevoveni il 38
Primary stations occupied - «« - v iviii e 2
Secondary stations occupied - «««aviii i iii i 35
Number of obServations - « -+« coveerervvetaiee i i it e aae. 5,939

The eight-inch Gambey thecodolite, C. 5. No. 44, was used by Mr. Greenwell in the measure-
ment of angles. :

Viclent shocks of earthquake occurred on the 9th of January while the triangulation and
topographical parties were engaged on the shore of Santa Barbara chaunel.  Assistant Green-
well, in charge of the triangulation, was then at San Fernando Station, (see Sketch No. 56,)
and Sub-Assistant Johnson at work with his plane-table party in Sycamore valley, a few miles
westward of Point Duma. Reports received from both of these gentlemen agree as to the
time of commencemont of the carthquake at twenty-four or twenty-five minutes past eight
o'clock in the morning. Between that time and eleven o'clock of the same night, nine shocks
in all were recorded by Mr. Johnson, and four by Mr. Greenwell. The shocks felt at Sycamore
valley in the mbrning were all within the space of twenty-four minutes from the beginning ;
those in the evening commenced at half-past eight o’clock and recurred at intervals until forty
minutes past ten. At San Fernando, three shocks cecurred in the morning between 3k. 25m.
and Y% 31m., and one in the afternoon at 4h. 49m. Mr. Johnson’s camp was thirty miles
¢astward of the town of San Buenaventura, and, having occasion to visit that place in con-
nection with the delivery of supplies which had been forwarded from San Francisco, he left
Sycamore valley soon after the last shock was felt in the morning of the 9th, and reached San
Buenaventura in the evening. His observations on the effect produced by the earthquake
along his route are thus described in his report: *We forded the Santa Clara river six miles
from its mouth. The stream in itself is insignificant, but its bed is from a half to three-quarters
of a mile wide from bank to bank ; and here I met with the first evidences of the terrible power
¢xerted by the convulsion of nature so recently felt. Long cracks were visible in the bed of
the river, many of them being six or eight inches across, and extending in a direction SE. and
NW. These openings must have been at first considerably wider, for many of them had
evidently been filled with water from the river, as on either side of the cracks lay a ridge of
Wet sand, ]

‘“These appearances were visible as far as I could see up and down the bed of the river,
Near the mouth of the river the cracks were longer and wider. Persons residing within a mile
of the entrance say that the water was thrown out from the cracks as high ak six feet, and that
large blocks of earth sank several feet below the former level, and there remain.’’

.Aft_EI' the arrival of Mr. Johnson at San Buenaventura, shocks were felt there generally
coincident with those recorded by the party at Sycamore valley during his absence.

In.reference to the first shock felt at San Fernando, Assistant Greenwell says: ¢ The earth
Was in fearful agitation, with undulations so quick and rapid as to make it almost impossible to
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stand. The sensation was very much like that felt on the deck of a small vessel in a heavy
chopped sea’? He adds, in regard to changes of relative position, which might have been
expected in the immediate vicinity : *‘I was interested to know whether my signals remained
unchanged ; but in subsequent measurements no differcnces could be detected in the angles.”’

At San Fernando, the earthquake wave scemed to travel from east to west. In Sycamore
valley, the direction was judged to be from the southeast, ranging upwards with the trend of

the coast.
The particulars of the earthquake of January 9 have been furnished for the archives of the

Smithsonian Institution.

Earthquake shocks recurred at intervals during the month of January at Mr. Johnson’s camp,
on Santa Barbara channel. His journal contains notes of the time and attendant phenomena of
one on the 10th, two on the 11th, one on the 15th, three on the 16th, one on the 17th, and one
on the 28th of that month. These shocks produced no action upon the ocean which could be
detected upon ihe tide-gauges at San Diego or San Francisco.

Primary and secondary triongulation north of San Francisco bay, Cal.—The primary work
in charge of Assistant G. A, Fairfield has been extended to Point Reyes, in connection with
the secondary triangulation. The secondary work on Tomales bay has been completed and
carried northward to include also Bodega bay. At the date of his last report of progress,
Assistant Fairfield was engaged in endeavors to conneet his triangulation of Point Reyes with
that previously executed by Sub-Assistant Rodgers, on Ballenas bay. Field operations, at
stations along the coast, have been very much retarded by the prevalence of demnse fogs. In
refercnce to prospective work Assistant Fairfield remarks : ‘¢ The indications now are that we
ghall have an early and severe winter ; in which case I anticipate being able to execute more
of the primary work than during the past two years, which have been exceedingly unfavorable

to the progress of the triangulation.”’
The signals observed on during the season were erected by Mr. C. B. Ellis, the aid of the

party.

A magnetic station, established and occupied in the course of the season by Assistant G.
Davidson, was connected by Mr. Fairfield with his secondary triangulation.

The following are statistics of the main and secondary work :

Number of signals erected ««v-vt cirievn it 21
Stations occupied, (including one primary station) «-«-.ocevveniat 17
Angles observed and determined -« ... coaiii i iiii it 122
Number Of ODBETVALIOME + e -+ v v vt s vt anmonrsnessonsnssern caceannaesnns 1,828

Tertiary triangulation on the shore of San Francisco bay, Cal.—As a basis for his plane-table
work of the Conira Costa, Sub-Assistant A. F. Rodgers laid out a chain of small triangles
extending from the station, marked Contra Costa (1) on the Sketch No. 57, to Red Hill, in 2
direction nearly southeast from it. Ten stations were occupied with the Wiirdemann theodo
lite, C. 8. No. 38, and sixteen points determined and plotted on the topographical sheet.

Sub-Assistant Rodgers also made a small triangulation at the entrance of San Francisco bay,
and determined the positions of the light-houses on Point Bonita, Fort Point, Alcatraz island,
and the position of the selected site at Point Lobos.

The records of the triangulation made on the Contra Costa have been sent to the office.

Topography of main shore of Santa Barbara channel, Cal.—The plane-table work done in the
present year was commenced at Point Conversion by the party of Sub-Assistant W. M. John-
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son, and continued eastward along the coast to Point Duma. It is comprised on two sheets,
the first extending from the place of beginning to the Caefada de Isigue, and embracing a rough
and difficult tract. :

““The part of the coast range represented on this sheet has an average altitude of twelve
hundred feet above high water, the mountains springing directly from the water line."

On the second sheet, which includes the coast between Cuafiada de Isigue and Point Duma,
the topography undergoes a slight change in character. A strip of table-land, about a hundred
and fifty yards wide, commences at the Cafada, and gradually increases in breadth in the
direction of Point Duma, where it is several miles in extent. The average elevation of this
table-land is ahout two hundred feet. Five miles eastward of Point Duma the hills again come
down boldly to the shore.

At the last date received from Sub-Assistant Johnson, his party was at work two miles west
of Point Duma. The following is a summary of the season’'s statistics :

Shore-line of topographical sheets - -+ -« ov v vin i ane, cene 201 miles.
Area of country surveyed .................................. 1,889 ¢

Mr. C. M. Bache served as aid in the party, and assisted Mr. Johnson in both the ficld and
office work throughout the year. Transportation was furnished by Assistant W. E. Greenwell
in the surveying schooner Humboldt.

An original topographical sheet, executed between Point Aflo Nuevo and Punta del Bolsa, by
Sub-Assistant Johnson, in 1854, has been inked and deposited in the archives.

The character of that part of the coast of Santa Barbara channel surveyed during the year
is well described in extracts from the report of Mr. Johnson, Appendix No. 43.

Topography of San Francisco bay, Cal.—This work has been vigorously prosecuted within
the year by two parties under the charge of Sub-Assistant A. F. Rodgers, and the survey of
the shore-line is now complete. The localities embraced in the concluding operations lie at
the southeastern extremity of the bay, below a line joining Guano island and Contra Costa, (1,)
and in the vicinity of San Francisco city. Seven topographical sheets in all have been com-
bleted during the season, of which five contain in connection the shore-line, creeks, and
water courses of the lower part of the bay, and two the shores of the Golden Gate, San Fran-
cisco city, and the western shore of the bay from the city southward beyond Point Avisadera.

Commencing at the Upper Contra Costa, the first sheet executed comprises, in addition to
the eastern shore and numerous intricate streams, a survey of Union City. A second sheet
reaches to the extremity of the bay, and includes the shores of Coyote creek and its tribu-
taries ; Ravenswood and Alvise are contained on the third sheet, with the shore-line and
Water courses occurring between those two towns. The work continued from Ravenswood
Upwards, along the western side of the bay, is comprised on two sheets, one of which includes
Redwood city and the shores of San Francisco bay to Guano island.

The marginal shore-line of the bay within the limits just described is much broken by small
treeks and more considerable streams, all of which are represented in the details of the
topography,

In order to secure the largest result in field-work practicable within the season, a second
Party was organized by Sub-Assistant Rodgers, and placed in charge of Mr. David Kerr, who
ha(.i served as aid for several years in the topographical party, and previously in the triangu-
lation party engaged in the wark on San Francisco bay.

The survey of the main shores of San Francisco bay was completed in March, and Mr.
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Rodgers commenced a resurvey of San Francisco city, to include the additions made since 1852,

This work was continued during the summer, and is probably complete at this date. Progress

had also been made on a plane-table sheet, embracing the shores of the entrance to the bay.
The following are the statistics of the work executed by the parties in charge of Sub-

Assistant Rodgers:

Sheets. Shore-line. 1 Creeks and Roads. Aren. B
ponds.
! Miles. Miles. Miles. Square miles.

Fo. levmmamennnnns I 25 229.3 13.6 25
NO. Zivimamcenoann i 21.2 196.6 joecoiecocaas . 12 .
NO. Bucsecmnacanaal 55.1 266.5 2.5 24.5
No. 4enmmmmecncnn- 5 19 5 2
NO. Beciameraaaans 43.4 307 1.6 25
NO. B ecemas 1 ........................ 10 fieceeccccn-
No. Towceeaeceaea ‘ 10 . 100 11.5

Total ... ___. F 160. 3 1,018 4 132.6 100

Tracings from the sheets of the southern part of the bay were furnished by Mr. Rodgers in
February and March to the hydrographie party thon engaged in sounding.

While the topographical work was in progress Sub-Assistant Rodgers made reconnaissances
along the shores of Napa and Petaluma creeks. In reference to the first he reports that ‘‘the
principal impediment to its navigation is a reef of rocks between Suseol ferry and the town of
Napa, which is sitnated higher up the stream. These extend across the channel, and close the
passage to any boat of more than one foot draught of water. Snags are brought down by the
winter freshets, and these also are hindrances to the navigation.’’

The following remarks result from his observations made along the shores of Petaluma creek:

“Petaluma must soon reach a position of no little comparative importance in the list of
California cities, if rapid development is the invariable result of extraordinary advantages of
Jocation ; and, under the influence of capital and labor, its progress during the last year affords
ground for the supposition. The town is situated at the head of navigation, in the chaunnel
through which passes to market most of the produce of the valleys of Petaluma, Bodega,
Santa Rosa, and Sonoma, fertile fields for agricultural enterprise. Their resources are only
beginning to unfold, though every day attracting more attention.

““At low water the channel of Petaluma creek is very narrow in places, though free from
rocks or snags, and generally of sufficient depth for ordinary steamboat traffic.”’

Two original sheets of previous topographical work, executed by Mr. Rodgers on the shores
of San Francisco bay, have been received within the year and deposited in the office.

Hydrography of Monterey bay and Santa Barbara channel.—At the close of the last gurveying
season the hydrographic party of Commander Alden was engaged in Monterey bay and com-
pleted the soundings north of Point Pinos, including the entire bay, and extending to 2 line
three miles west of Santa Cruz harbor. The in-shore hydrography of the coast between Point
Afio Nuevo and Point Miramontes, and soundings at the eastern entrance of Santa Barbara
channel, abreast of Point Hueneme, were also completed before laying up the vessels for the
winter. Fifty-seven specimens of bottom taking, in the soundings of Monterey bay, sixtee!
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at and near Point Hueneme, and nine from the vicinity of Pigeon Point have been sent to the
office, with twenty-two specimens secured last season in the survey of San Diego bay. Com-
mander Alden has also sent, for deposit in the ofice, four hydrographic sheets, containing the
soundings of San Diego bay, his chart of Monterey bay in four sheets, and sheets of the
work exccuted in Santa Barbara channel, and on the coast north of Point Afio Nuevo. He
thus refers to a peculiarity observed in the hydrography of Monterey bay. ‘It will be
perceived, by referring to the general chart of the bay, that there is a deep sub-marine valley,
or ‘‘gulch,’’ directly in the middle of it, wide at the mouth, (taking the fifty fathom curve,) but _
varrowing very much as it approaches the shore, where deep water is found close to the very
beach, and we discovered that this was the only practicable landing throughout the exposed
portions of the bay.”’

In reference to Santa Barbara channel, Commander Alden also remarks: *‘It will be seen by
the chart of the east entrance of Santa Barbara chanmel that there is a similar characteristic
off Point Hueneme, where the deep water approaches the shore, and where we also found the
best landing. In other words, we landed on the point without difficulty, while the bight
inside of it, and to leeward, was clearly impracticable.”’

At the close of summer Commander Alden returned to the Atlantic coast on leave, and
the party was assigned to the command of Lieutenant Richard M. Cuyler, United States navy,
his experienced senior assistant.

Hydrography of San Francisco bay, Cal.—The southern part of the bay, which remained at the
close of last season, has been sounded by the hydrographic party in charge of Commander
James Alden, United States navy, in the steamer Active and schooner Ewing. The greater
parts of the months of March, April, and May were spent in this work. Hydrographic points
and the shore-line requisite were furnished, as needed, by Sub-Assistant A. F. Rodgers. The
hydrography of San Francisco and San Pablo bays is now complete.

Commander Alden thus reports the season’s statistics of his party :

Miles run in sQunding ........................................... 597
Angles MEASIIIEA - ¢ v e m oo mv vt sttt teee vaneamanasasatnsssse sons conn 21217
+ Number of soUndings « =+« creere soeenonrnneannone oo e 28,134

A line of soundings was run by the steamer Active, and a section of the bottom between
the Golden Gate and the Farallones obtained by Commander Alden.

The resulting chart and twenty-two specimens of bottom taken along the line have been
received at the office. In reference to these soundings, Commander Alden observes: ‘I also
noticed that two of the casts show reddish specks something similar in character to the sound-
ings inside of the bar, (at the Golden Gate;) but as they are so remote, and the water so much
deeper, I bardly think that mistakes could possibly occur.”’

The hydrographic sheet concluding the survey of San Francisco bay, and the chart of the
Straits of Karquines, have been depoesited in the Coast Survey office.

Deeprsea temperatures.—On the passage northward of the surveying brig Fanutleroy, a line
Was started by Assistant Davidson off Haven’s anchorage, and carried northward and westward
FO latitude 39° 19/ N.; longitude 128° 32' W. Twelve soundings were made, during such
Intervals as the weather would permit, for temperature at the surface, at ten, fifty, a hundred,
and two hundred fathoms depth. The lowest temperature (46.2 degrees) was abserved in two
hundred fathoms at the ip-shore extremity of the line, the corresponding temperature at ten
fathowms being 56°.5, and at the surface 60°. 4.

159
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Tides.—The three permanent tidal stations, San Diego and San Francisco, Section X, and
that at Astoria, in Section XI, continued to give very satisfactory results under the charge of
Lieutenant N. F. Alexander, of the Corps of Engineers, until the time of his transfer by the
Engineer Department to the Atlantic coast.

On the 2d of August the gauges were placed in charge of Lieutenant G. H. Elliot, with the
concurrence of the Chief Engineer, to whose courtesy the survey is indebted for regular tidal
observations since the withdrawal of the officer who had been regularly in charge. :

A few days’ observations, made by Sub-Assistant A. F. Rodgers, at Alvisa, near the southern
“extremity of San Francisco bay, have proved of interest. Three stations in the bay have been
occupied for periods of about a month in connection with the hydrographic work.

At Alvisa the spring tide occasionally rises to a height of more than thirteen feet.

Sub-Assistant Rodgers observes : ‘‘That there is frequently a difference of more than an hour
between San Francisco and Saucelito in the changes and actual times of high and low water,
and that the tides of Napa creek and Karquines strait differ as much as an hour and a half.
There is no duration of slack water in the change from flood to ebb in Karquines strait, and
the other turn is very slow.”’

Light-house examination.—A concluding report has been made by Commander James Alden,
U. S. N., agsistant in the Coast Survey, in regard to the necessity for a light on the main of
the Santa Barbara channel, Cal. The conclusions arrived at in his last examination, and
reasons therefor, are stated in Appendix No. 57.

SECTION XI.

FROM THE FORTY-SECOND PARALLEL TO THE NORTHWESTERN BOUNDARY, INCLUDING THE COAST OF
OREGON AND WASHINGTON TERRITORIES.—(Sxerce K, No. 63.)

Astronomical observations.—Assistant George Davidson set up the C. 8. transit No. 7 at
Point Pully, Admiralty inlet, W. T., for the purpose of making observations to connect with
occultations. Two transits of the moon and twenty of standard and moon culminating stars
were observed, but at the predicted time of the occultations the sky was clouded. The occul-
tations of the Pleiades in August and September could not be observed at Point Pully in
consequence of the dense smoke and cloudy weather which prevailed in the vieinity of the
astronomical station.

The notice of sixteen occultations made in the last season by Mr. Davidson at Port Town-
shend, W. T., was not received in time to admit of being mentioned in my annual report
for 1856.

Triangulation of Admiralty inlet, W. T.—This work has been extended southward from its
former limits by Assistant Davidson.

His party left San Francisco, where the rainy season had been occupied in office-work, on
the 1st of April, in the surveying brig Fauntleroy. The vessel encountered a succession of
heavy northwest gales during fifteen days, and was compelled to return for repairs after unsuc-
cessful efforts to reach any harbor north of San Francisco. These having been made withont
delay, the party reached its site of work without further detention, accompanied by Sub-
Aggistant J. 8. Lawson, and was soon after joined by Mr. Davidson, the condition of whose
health would not admit of taking passage in the vessel at the time of her departure.

Mr. Lawson carried forward the reconnaissance in Admiralty inlet, pushing it southward
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from the line Dolphin Point—Brace Point, and erecting signals for the triangulation and for
topographical work.

Assistant Davidson resumed his reconnaissance at Point Defiance, carried it through Colvos
Passage to the line Hornet—Upper Steilacoom, in Puget’s sound, southward ; and also made a
preliminary examination of Port Orchard, westward of Bainbridge island.

Over a hundred signals were erected for the means of triangulation. The angular measure-
ments were then commenced and prosccuted with various interruptions until the 1st of August,
when it was found quite impracticable to continue them in comsequence of the smoke from
great fires, the season having been unusually dry. The work of triangulation executed within’
the season, as will be seen by reference to Sketch No. 63, is comprised between the south end
of Bainbridge island and the line Point Pully—Point Heyer.

As incidental to his regular work, Assistant Davidson made a close reconnaissance for
sketching in the shore-line adjacent to his stations, observing by single pointings upon three
hundred and two objects for that purpose.

The following is a synopsis of the season’s statistics :

Number of stations Qccupied ....................................... 26
Number of angles measured .. ..vc-cvvcoieannn e e s e 141
Number of observations, (direct and reversed)-.-« ccvvvvneecnnn o 6,072

Early in August Mr. Davidson attempted to co-operate, under my instructions, with the
Northwest Boundary Commission, but was again taken ill and forced to remain under medical
treatment during the remainder of that month. In September he commenced at Point Wilson
the connection of the triangulation of Admiralty inlet with that of the southern shore of the
Strait of Juan de Fuca. The stations at Point Partridge and Ross were occupied by Sub-
Assistant Lawson for connecting the light-house at New Dungeness with the triangulation.
He also erected signals on the Gulf of Georgia for extending the triangulation to the line
Patos—Point Whitehorn.

A few observations were made by Assistant Davidson for vertical angles upon Mount Hood,
of the Cascade range—upon Mount Ellinor, of the Olympus range, and upon the ‘ Brothers.”’
The geographical position of the first not being well determined, no computation can yet be
made of its height from the observations. Mount EHinor is stated to be 6,312 feet and the
“‘Brothers’’ 6,897 feet in height.

Forty-six volumes, consisting of the original records of obscrvations made in the triangulation
of Rosario strait, Canal de Haro, and Admiralty inlet, and duplicates of the observations for
azimuth at Point Hudson, and of those connected with the azimuth, magnetic, and other obser-
vations at Port Townshend, New Dungeness, and Admiralty inlet, have been forwarded by
Mr. Davidson within the year, and deposited in the archives of the C. 8. office, with descrip-
tions of the signals used in Admiralty inlet and in the triangulations of New Dungeness and
Port Discovery.

The continued ill health of Assistant Davidson rendering his return to the Atlantic coast
advisable, he returned to San Francisco in October, and reported at the office in Washington
at the end of the following month.

TOPOg’raphy.——In June, Assistant Davidson, in chhrge of the land-work in this section,
detached Sub-Assistant J. S. Lawson from his triangulation party for plane-table work on the
shores of Admiralty inlet. The topography was resumed at the entrance of Hood’s canal and
Prosecuted to a connection with Port Ludlow on the west, and around Foulweather Bluff to
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Point No Point on the main shore of the inlet, on tho east. The two gheets executed bave
been inked and turned in at the office. They embrace twelve miles ¢f shore-line, and include
an area of rather more than four square miles. The country represented is covered with a
dense growth of fir, and an almost impenetrable undergrowth.

Assistant Davidson has also sent to the office two maps of reconnaissance made in the western
part of the Strait of Fuca and in the Gulf of Georgia, and a third showing the progress of the

triangulation in this section.
Sub-Assistant Lawson returned to the Atlantic coast with Mr, Davidson, in November.

During the progress of his triangulation work in Admiralty inlet, Assistant George Davidson,
in the surveying brig Fauntleroy, discovered and partially sounded out a ten-fathom bank off
the northern entrance to Colvos Passage. It lies a short distance southward and eastward
from Blake island. Mr. Davidson has named it Allen’s bank, and I have placed it under that
title in the list of developments of the year.

Hydrography —At the request of the Department of State, and by direction of the Treasury
Department, the surveying steamer Active, and hydrographic party in charge of Lieut. Comg.
Richard M. Cuyler, U. S. N., assistant in the Coast Survey, have been placed ab the disposal
of the commissioner of the northwestern boundary, Archibald Campbell, Esq The prelimina-
ries connected with the duties assigned to the commissioner have kept the vessel in employ, and
but little regular hydrography has been added to the work of the section.

Towards the end of the season, Lieut. Comg. Cuyler found means to commence soundings in
Semiahmoo bay, lying on the forty-ninth parallel, and on the eastern side of the Gulf of
Georgia. The work was retarded by rainy weather and smoke, but the hydrography of the
inner harbor was completed at the middle of September.

The tides of the bay were observed for two lunations in connection with the soundings.

On being advised by the boundary commissioner that the services of the steamer Active
would not be further needed by him until the opening of next season, Lieut. Comg. Cuyler
sailed in September for San Francisco, where the vessel will receive the repairs necessary to
fit her again for duty.

OFFICE-WORK.

The Coast Survey office has been, since January 20, 1857, under the charge of Captain M.
L. Smith, U. 8. Topographical Engineers, with occasional intervals, during which it was under
the charge of Lieut. 4. P. Hill, U. 8. Army, who relieved Captain H. W. Benham, of the
Corps of Engineers, on the 1st of November, 1856, and directed in the office operations until
January.

The lucid report of Captain Smith, Appendix No. 22, gives a full account of the progress of
the office-work, arranged under the heads of the different divisions, and referring, when neces-
sary, to the sub-reports of the officers in charge of them. A reference to these reports dis-
penses with the necessity for more than a brief summary of the work of the several divisions of
the office.

1. Compuring DivisioN.—This efficient division has been continued under the charge of
Assistant Charles 4. Schott, and, during his absence on field service for a short time, was under
that of dssistant J. E. Hilgard. The great amount of systematic labor performed by the em-
ployees of this division, is shown in the report of the assistant in charge of the office, and of
the division. :

The memoirs contributed to this report by Mr. Schott and others, in the preparation of
which he assisted, are given in the Appendix Nos. 80, 31, and 32.
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Of the several computers attached to the division, Assistant T. W. Werner has been employed
in reductions of primary and secondary triangulation and geographical positions ; Mr. Eugene
Nulty on astronomical azimuths, and transits in connection with occultations of the Pleiades,
and in reductions for chronometric longitudes; Myr. James Main on magnetic observations and
azimuths ; Mr. G. Bumpf on geographical positions and triangulations 3 Mr. Jokn Wiessner on
the adjustments of triangulations and second reduction for latitude ; Mr. J. E. Blankenship in
the discussion of magnetic results and reductions of triangulation; Mr. Jokn T. Hoover served
as clerk in the division, and assisted in miscellaneous computations ; Mr. D. Hinkle was engaged
in the early part of the season in reducing triangulations. He afterwards served with my
party in Section I; and, on the close of operations, was transferred to duty connected with the
publication of records and results. AMr. 7. F. Herbert and Mr. L. Daser assisted temporarily
in the preparation of geographical positions for publication in this report; and R. Freeman
was employed in copying.

2. TipaL DrvisioN.—This division, under the charge of dssistant L. F. Pourtales, bas furnished
all the tidal data required for the charts and tables, and has continued the discussion of the
observations under my immediate direction, as stated in the introducticn to this report.

Mr. R. S. Avery has continued the discussion of the Boston tidal observations. Mr. C.
Fendall was engaged in graphical decompositions when assigned to field duty at the end of
November, 1856. Mr. (. (. Blanchard has been principally engaged in reading off and
reducing observations from self-registering tide-ganges, and in other ordinary reductions and
copying. Mr. B. E. Evans in decompositions and reductions. Mr. C. M. Yulee in similar
duties until his resignation on the 1st of July. Mr. G. B. VPose during the early part of the
seazon assisted in discussing the Boston tides, and in miscellaneous computations. Mr. B. T
Bussett was engaged in ordinary reductions until the end of April, when he took charge of the
tidal station at New York. Mr. S. Walker has been employed in graphical decompositions,
and Mr. G. B. Maynadier in miscellaneous reductions. The meteorological observations
turned in have been, as heretofore, tabulated by M. T homas.

3. Drawine DivisioN.—The gratifying fact is stated by the assistant in charge of the office,
that this division has during the past year gained upon the field-work. It has been under the
charge of Lieutenant J. . Tidball, U. 8. A., and now consists of eleven draughtsmen, a clerk,
and four persons employed chiefly in tracing.

The interesting remarks of Captain Smith, Appendix No. 22, in regard to the cconomy of
labor from separating the field-work, and drawing from each other, should be referred to in
this connection. Of the persons employed, dssistant W. M. C. Fairfax has been, as here-
tofore, employed on fine topographical and hydrographic reductions; Assistant M. J. McClery
on first-class topography, and additions to the Congress map ; Mr. Joseph Welch on topography
until the beginning of illness, which caused his death in February. Mr. J. J. Ricketts has
been engaged in hydrographic reductions and verifications ; My. F. Herbst, until his resignation
in March, was employed on the light-house map ; Mr. L. D. Williams was occupied on general
coast charts and drawings of sketches; M». 4. Balback on hydrographic reductions; Mr. 4.
Lindenkohl on topography, projects and progress sketches; Mr. W. P. Schultz has made chart
reductions and projections for original sheets; Mi. L. Daser was engaged on hydrographic
reductions until his transfer to the computing division in August; Mr. W. 1. Martin has been
€ngaged in topographical drawing, and on diagrams for the last annual report ; Mr. 4. Strausz,
from the 10th of September, was employed in hydrographic drawing ; Mr. P. Witzel has been

-
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engaged on comparative charts, progress sketches, and projections; Mr. W. Wagner was
employed until May in the reduction of topography; Mr. F. Fairfax has reduced the
topography and hydrography necessary for additions to certain charts and sketches; Mr. W.
Fairfar was engaged on sketches and tracings until June ; M. 4. Schoepf and Mr. E. Herges-
heimer have worked by contract on preliminary charts ; Mr. B. Hooe has been continued on
tracings; Mr. 8. B. Linton and Mr, w. T Bright have been practiced on reductions, and also
employed in tracing ; Mr. H. MeCormick and drtificer J. A. Campbell have been engdged in
tracings, the former until the first of April, when he left the office.

4. Exoravine Drvision.—Twenty-one engravers have been employed during the year in this
division, nine of whom are of the first class. The division has been under the charge of
Lieutenant Rufus Saxton, U. 8. A. The programme for the year included six first-class maps
and numerous preliminary charts and sketches, and has been executed, with certain changes
pointed out in Captain Smith’s report. Forty plates were completed during the year, and
twenty-nine are in progress. The office estimates that during the coming year some ten first-
class maps, and sixty-eight to seventy preliminary maps, charts, and sketches may be executed.
A complete list of the maps and charts of the survey is given in Appendix No. 22, and includes
two hundred and fifty-eight sheets.

The following are the names and occupations of the engravers :

Mr. (. McCoy has engraved the work of first-class topography and views; Mr. John Knight,
titles, notes, general lettering, and the soundings on first-class charts; Mr. F. Dankworth has
continued the engraving of outlines and topography; Mr. 4. Roilé has been engaged on
fine topography ; Mr. J. Eathoffer on engraving, and Mr. 4. Blondeau in etching topography ;
My. A. Sengteller haz engraved topography and sand, and Mr. G. B. Metzeroth has engraved
and etched on copper and stecl, and executed views on sketches; Mr. W. Phillips joined the
office in June, and has been employed on topographical engraving; Mr. J. V. N. Throop has
engraved titles, notes, and soundings; Mr. 4. Maedel, topography and lettering ; Mr. J. C.
Kondrup, outlines, topography, and notes on charts; Mr. H. 8. Barnard, the sanding on
plates, and miscellaneous work; Mr. E. 4. Moedel joined the office on the 1st of April, and
has been chiefly employed in letter engraving ; Mr. W. Largran, besides miscellaneous work,
has engraved titles, notes, and soundings; Mr. W. Ogilvie and Mr. 4. Pelersen have executed
outlines, general lettering, and soundings; Mr. J. J. Knight was engaged on plates of pre-
liminary charts and sketches until the 1st of August, when he left the office ; Mr. S. W. Bradiey
had recently completed his apprenticeship, and was engaged in general lettering until near
the time of his death, which occurred on the 1st of July; Mr. R. F. Bartle completed his
apprenticeship in May, and has becn employed upon preliminary charts and sketches; ap-
prentices F. W. Benner, W. 4. Thompson, and E. Sipe have been employed in the engraving
of progress sketches, and in the practice necessary to their improvement in the art.

I have had frequent occasion to notice the devotion to duty of Mr. Edward Wharton,
engaged as assistant in directing the details of the engraving division.

5. ErECTROTYPE DIvisioN.—Mr. George Mathiot and two assistants have executed the entire
work of this division during the present year, including the experimental researches in
photography, and engraving by phototype, which Mr. Mathiot has executed himself. The
application of photography as a substitute for drawing in the reduction of maps has made
good progress and yielded excellent experimental results; but we are not as far advanced in
the actnal practical application as a substitute for drawing as the British Ordnance Survey:

“
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I shall hopo that even before this report is published we may have reached the point desired
in this important application.

6. MisceELLANEOUS.—(a) Printing. Some changes, stated in Appendix No. 22, have taken
place in regard to this part of the work, and it bhas been placed under the more immediate
charge of Laeut. 4. P. Hill, U. S. A. Twenty-two thousand two hundred and forty-two copies
of maps, charts, sketches, and diagrams have been printed during the year. The priuting is
now executed by Mr. Jokn Rutherdale.

(by Distribution of maps and reports.—During the year, nineteen thousand seven hundred
and ninety-five impressions of maps, charts, and sketches have been distributed, or turned over
to sale agents, or for use in the office, within the past season. The titles and numbers are
stated in Appendix No. 22. Mr. V. E. King has been continucd in charge of the map room,
and of distributing the Coast Survey reports—attending to clerical duties in the office when
not thus occupied. Six thousand and eighty-three copies of the report of 1855, and thirteen
hundred and twenty-five of those of 1851 to 1854, inclusive, have been distributed under act
of Congress, chiefly to associations and persons connected with npavigation and commerce,
science, and the public service. Notwithstanding this large list, applications are daily received
for copies of the report of 1855, and frequent ones for the earlier volumes, to complete sets.
Those prior to 1851 are out of print; a very limited edition having been ordered by Congress.

(¢) Library and Archives.—These have been continued in charge of Mr. C. B. Snow, who
represents in his report the inconvenience resulting from the limited space which the office
affords for the library and records. During the calender year, 1857, three hundred and eighty-
nine volumes have been added to the library, of which one hundred and sixty were presented
by foreign governments and scientific societies at home and abroad.

(d) Instrument shop.—This part of the office, under the charge of Mr. J. Fierbuchen, has
turned out a large amount of work during the year, of which a detailed list is given in Appendix
No. 22. It includes the making as well as repairing of instruments.

(¢) The work in the carpenters’ shop, under the charge of Mr. A. Yeatman, is also stated in
detail in Appendix No. 22.

Licutenant 4. P. Hill, U. S. A., has served as general assistant to Captain M. L. Smith in
the office, replacing him during his absence, and at all times relieving him of many onerous
details, and has rendered most acceptable service in this position. The assistant in charge
acknowledges especially the services of Mr. A. W. Russell, the principal clerk in his office.

The services of Assistant J. L. Hilgard, in charge of the publication of records and results ;
of dssistant L. F. Pourtales, in charge of the tidal researches ; of Lieut. E. B. Hunt, in charge
of the preparation of a scientific index of geodetic and kindred matters; of Prof. 4. G. Pen-
dleton, in charge of the Gulf Stream records and results; and of his successor, Prof. W. P.
.T rowbridge, have been noticed in the introduction to this report, their work being under my
mmediate direction.

Lieut. W. D. Whiting, U. 8. N., who served as chief of the bydrographic division of the
office, was relieved in March last, and the exigencies of the naval service have not permitted
the assigment of & successor. The details have been adjusted by the assistant in charge of
the office and Lieutenant Hill, with the aid of a hydrographic draughtsman. It is hoped that
tie detail of an experienced hydrographic officer for this important position may soon be
obtained.

Mr. J. M. Batchelder has conducted acceptably various experimental inquiries in connection
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with the ficld and office work of the survey during the year ; notices of the more important of
which have been given in the introduction.

I have had more than usual cause, during the past year, to give expression to my sense of
the services of Samuel Hein, esq., general disbursing agent of the survey. A more zealous and
efficient officer it would be impossible to find. His method and industry in keeping the
various and complicated accounts of the work are very remarkable, and while he never loses
sight of economy, he avoids the extreme of crippling the operations of the work by inju"dicious
interference with the lawful expenditures of the parties.

To my principal clerk, W. W. Cooper, esq., T would again accord acknowledgments for his
able and devoted services.

Respectfully submitted by .
A. D. BACHE,

Superintendent U. S. Coast Survey.

Hon. HowerL CoBs,
Secretary of the Treasury.
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+ APPENDIX No. 1.

Distribution of the parties of the Coast Survey upon the coasts of the United States during the sur-
veying season of 1856757,

Limits ef sections.

Parties.

Operations.

Persons conducting opera-
tions.

Localities of operations,

Sgorron L

From Passamaquod-
dy bay to Point
Judith, including
the cosst of
Maine, N. Hamp-
shire, Massachu-

setts, and Rhode )

Island.

16

Astronomical, tel-

egraphic, and
magnetic obser-
vations.

Geodetic ccaeoo..

Secondary and ter-
tiary triangula-
tion.

Topography

Topography ~eww--

Topography

Topography ......

A. D. Bache, Superintend-
ent; Geo. W. Dean, as-
gistant ; Edward Goodfel-
low, sub-assistant; Ste-
phen Harris, sub-assist-
ant; J. Kiocheloe, sid;
A. T. Mosman, aid.

C. 0. Boutelle, assistant ; J.
A. Sullivan, sub-assist-
ant.

A. D. Bache, Superintend-
ent; Geo. W. Dean, as-
sistant ; Edward Goodfel-
low, sub-assistant ; Ste-
phen Harris, sub-assist-
ant ; J. A. Sullivan, sub-
assistant.

Lieut. A. W. HEvans, U.
B. A., assistant; Benja-
min Huger, jr., sub as-
gistant ; J. A. Bullivan,
sub-aesistant, (part of sea-
son ;) G. E. Humphries,
aid, (part of season.)

W. B Gilbert, sub-assistant;
Rufus King, jr., aid.

C. T, Iardella, sub-assistant;
F. F. Nes, aid.

A, W. Longfellow, assistant;
" C, Fendall, aid.

A. M. Harrison, aggistant ;
Chas. Ferguson, sub-as-
i t; W. H. Dennis,
aid.

Observations for time and telegraphic
exchanges of star signals for difference
of longitude between Bangor and Ca-
lais, Me.; determinations for lati-
tude and magnetic elements at both
stations. (See aleo Sections V, VI,
and VIIIL.)

Grading and preparation of site on Ep-
ping plains, Me., for a base of verifi-
cation, (See also section V.)

Mensurement of primary base on Epping
plains, near Columbia, Washington
county, Me., to verify the triangula-
tion of the northeastern coast of the
Atlantic Siates. (See also Sections V,
VI, and VIIIL.)

Triangulation of Sheepscot river, Me.,
extended from former limits eastward
to Wiscasset, and over Townsend and
Linican bays, and the Damiscove
islands. (See algo Section V.)

Plane-table survey of shores of Kennebec
river, extending from Cox’s Head up-
ward to Bath, Me. (See also Section
VIIL)

Survey of western side of Cape Small
Point peninsuls, and of Great island
and other islands and ledges in its
vicinity. (See also Section VL)

Shore-line of Casco bay completed east-
ward from Portland to Parker's Point,
and topography of islands lying west -
of a line joining Yarmouth entrance
and Harpswell Point. (See also Sec-
tion V.)

Shores of Plymouth harbor, Mass., com-
pleted from Back river, near Duxbury,
and extending northward towards
Scituate. (B8ee algo Section VI.)
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APPENDIX No. 1—Continued.

Limits of sections.

Secrion T—
(Continued.)

Secrron IL

From Point Judith
to Cape

the coast of Con-
necticut, New
York, and New
Jersey, and shore
of Pennsylvania
and Delaware,

Hen- |
lopen, including |

No.

Parties.

10

11

12

13

Operations.

Topography

Hydrography

Hydrography

Hydrography

Tidal observations.

Tides and currents.

Secondary triangu- |

lation.

Topography - --.-

Hydrography wa...

Hydrography

Tides and cuirents.

Tidal observations.

Persons conducting opera-
tions.

Localities of operations.

H. L. Whiting e ceaiaaa

Lieutenant Commanding B.
D. Treanchard, U. 8. N.,
assistant.

|

| Lieutenant Commanding W.

G. Temple, U. 8. N., as-

sistant.

Lieutenant Commanding C.
i R.P.Rodgers, U.S. N.,as-
sistant.

H. Mitchell, sub-assistant ;
G. B. Vose, aid; Jas.
Gilliss, aid.

Edmund Blunt, assistant;
Lient. A. H. Seward,
U. 8. A., assistant ; G. H.
Bagwell, sub-assistant,
(part of season.)

H. L. Whiting, assistant;
J. Mechan, aid; F. W.
Dorr, aid; ©. Rockwell,
aid.

Lieutenant Commandingw.
G. Temple, U. 8. N., as-
sistant.

Lieutenant  Commanding
Rieh’d Wainwright, U. 8.
N., assigtant, (part of
season ;) Lieutenant Com-
manding James H. Moore,
U. 8. N., assigtant,

H. Mitchell, sub-sssistant;
G. B. Vose, aid; Jus. Gil-
liss, aid.

Resurvey of shore-line at northern ex-
tremity of Cape Cod peninsula. (See
also Section I1.) |

Hydrography of Kennebec river from
Cox’s Head to Bath, and examination
of Jordan’s rock, Fortland harbor.
(8ee also Section V.)

In-shore soundings at the entrance of
Casco bay extended westward from
Small Point peninsula to the meridian
of Ragged istand. (See also Section IL.)

Lines of off-shore soundings run eastward
between Cape Ann and Cape Cod, and
southward outside of George’s bank to
latitude 40° 30° N.; in-shore hydro-
graphy cxtended from Londoner shoal
(Cape Ann) northward beyond New-
buryport, Mass. Supplementary hy-
drography in Martha’s Vineyard sound,
and examination of Westport harbor,
Mass., for light-house site. (See also
Section IV.)

Observations continued at the permanent

station in Boston dry dock.
Nantucket and Vineyard sounds. (See
also Section II.)

Triangulation of Hudson river, from
Poughkeepsie to station DBurhanes,
above Rondout.

Supplementary topography of northern
part of Staten island; west side of
Hudson river, from Bergen Neck to
Guttenberg, including Jersey city and
Hoboken ; northern part of Manhattan
island ; from High Bridge to Throg’s
Neck ; Governor's island; Bedioe’s;
Ellis' ; Ward's; Randalls; North and
South Brother, and Riker’s island.

Soundings in Hell Gate, and supple-
mentary hydrography in Harlem nver,
Spuyten Duyvel creek, and the chan-
nels near Blackwell's island. (Sce also
Section L)

Hydrography of Hudson river eonfiPUﬁdI
from ¥Wort Montgomery to the vicinity
of Newburgh, N. Y.

Observations in Hell Gate and its vicinitss
East river, (See also Bection 1)

Observations continned on selfregister-
ing gauge st Governor's island, Ne::
York harbor, atid - with stafll go0ge

Atlantic Forry dock, Brogklys.
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Limits of sections.

Parties.

Operations.

Persong conducting opera-
tions.

Localities of operations.

Sxorion 1.

From Cape Hen-
lopen to Cape
Henry, including
the coast of part
of Delaware, and
the coast of Mary-
land and Virginia,

From Cape Henry to
Cape Fear, fnclu-

ding - part of the {

Const of Y,

10

1L

Se ondary triangu-
lation.

Secondary triangu-
lation.

Seceondary triangu-
lation.

Secondary triangu-

lation.

Topography

Topography

Topography .

Hydrography

Hydrography

Hydrography

Hydrug‘mphy

Tidal observations -

Seoendary tiiangu-
lation and topog- -
raphy.

Lieut. J. P. Roy, U. 8. A,
assistant.

Licut. J. P. Roy, U. 8. A,
assistant.

John Farley, assistant_.....

John Farley, assistant; J. P,
;  Farley, aid, (part of sca-
L som.)

N. S Finncy; J. L. Tilgh-
man, aid.

I. Hull Adams, assistaut;
Charles Ferguson, sub-
assistant.

John Seib, assistant ; W. 8.
Edwards, aid, (part of
geason. ) .

Commander Wm. T. Muse,
U. 8. N, assistant.

Lientenant Commanding R.
Wainwright, U. 8. N., as-
sistant.

Lieutenant Commanding J.
J. Almy, U. 8. N, assist-
ant.

Tieutenant Commanding J.
N. Maffitt, U. 8. N,, as-
sistant.

Triangulation of Patuxent 1iver, Md ,
extended from Setterley Toint, up-
ward, to stations above Benedict.

i Triangulation of York river, Va , com-
pleted, including the mouths of the
Mattaponi and Yamunkey rivers.

Triangulation of Curratoman river, a
tributary near the entrance of Rappa-
hannock river, Va.

Extension of triangulation downward on
'; shores of James river, Va., to stations
adjacent to Newport News. Triangu-
lation commenced on Potomac river,
at Alexandria, Va.

Plane-table survey of sea coast of Vix-
ginia, and inner shore of Chinco-
teague island, completed between
Wallop's island and Maryland bound-
ary. (See also Section V11.)

Plane-table survey completed of shores
of Rappahannock river, Va., between
La Grange creek and Parrott’s island,
including Urbanna, Curratoman, Car-
ter’s creek, and others intervening.

Topography of ghores of York river, from
its entrance, upward, to Bigler's Mill.
{See also Section V.)

Hydrography of Patuxent river, Md.,

from Leonard's creelc, upward, to
Benedict. Hydrography of 8t. Mary's
river, Md. (See also Section IV.)

Hydrographic survey of Rappabannock
river, Va., completed to entrance into
Chesapeake bay, inciuding sounding
of Curratoman river. (See also Sec-
tion 1I.)

Soundings completed in York river, Va.,
from its entrance into Chesapeake bay
to the junction of Mattaponi and Pa-
munkey rivers, at West Point.

Hydrography continued wpward in
James river, Va., from the mouth of
Chickahominy river to near City Point.
(See also Bection V.)

Observations continued with self-regis-
"ing gauge at Old Point Comfort, Va.

Preparation of lines for observation and
preliminary measurements at stations
connecting with Cape Henry light-
house ; plane-table survey of the vi-
cinity of Cape Henry.
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APPENDIX No. 1—Continued.

Limits of scctions.

Parties.

Operations.

—

T
]
Persons conducting opera- !
tions. ;

I

1

Tocalities of operations.

SecrioNn IV
(Continued.)

Secrion V.

From Capc Fear to

St. Mary’s river, |

including the
coast of B. Caro-
lina and Georgia.

No.

No.

3|

|
.

.

Triangulation

Topography

Hydrography

Hydrography

Astronomical and
magnetic obser-
vations.

Secondary triangu-
Iation.

-

Secondary triangu-
lation and topog-
raphy.

Secondary triangu-
lation and recon-
naissance.

IA. 8. Wadsworth, assistant ;
J. L. Tilghman, aid.

J
A. 8. Wadsworth, assistant ; |
John Mechan, aid.

Commander Wm. T. Muse,
T. 8. N., assistant.

Lieutenant Commanding C.
R. P. Rodgers, U. 8. N.,
assistant.

A. D. Bacho, Superintend-
cnt; C. A, Schott, assist-
ant; J. H. Toomer, aid;
J. E. Dlankenship, aid;
David Hinkle, aid.

C. 0. Boutclle, assistant ;
Benj. Huger, jr., sub-as-
sistant; F. ', Webber,
aid; G. E. Humphries,
aid.

C. P. Bolles, assistant; O,
Hinrichs, aid.

Lieut. A, W. Evans, U. 8.
A., asgistant; H, 8. Du
Val, aid.

W. 8. Edwards

John Seib, assistant. ...

! Triapculation completed on outer coast

of North Carolina from Topsail inlet
southward and westward to Cape Fear.
(Sce also Seetion 1)

Plane-table survey completed of sea coast
of North Carolina between Topsail
inlot and Capc Fear. (Sece also Scc-
tions I and 11.)

Resurvey of Hatteras inlet and Ocracoke

inlet, N. €., and hydrography of
Pamplico sound, connecting with
Ocracoke. (Soe also Section II1.)

In-shore soundings completed along the
coast of North Carolina from Cape
Lookout westward twenty miles, and
extending fourteen miles southward ;
resurvey of Beaufort bar and harbor,
N. C. (Ses also Section I1.)

Trabnsita observed at Bavannsh, Ga., in
connection with chronometer determi-
nation of difference of longitudc be-
tween Savannah and ¥ernandina, Fla.;
observations for magnetic declination,
dip, and intensity. (See also SBections
Iand VL)

Secondary triangulation and erection of

signals for connection between Charles-
ton harbor and Winyah bay ; triangu-
lation continued on coast of South
Carolina between St. Helena sound and
Calibogue sound.  {Seo also Bection 1)

8econdary triangulation of coast of North
Carolina completed from Lockwood's
Folly westward to Shallotte inlet, and
reconnaissance made for extension of
work ; plane-table survey finished
westward within coast triangulation to
Bacon’s inlet, and shore-line traced
beyond to Shallotte inlet.

Triangulation of cosst of Georgia, com-
menced between Savanmah river and
Great Ogeechee river, to include Was-
saw and Ossabaw sounds; signals erected
for extension of work ; topographical
reconnaissance of Bapelo island, Ga.,
for primary base site. (Sec also Sec-
tion 1.)

Resurvey of wharf lines at Charleston,
8. C., and details determined of ?dd"
tions made since previous survey.

Completion of plane-tablesurvey of shores
of Wadmelaw river; parb of Wadme-
law island ; the lowser partof D‘Wh‘;
river snd intervening creeks ; parts of
the Pon Pon and ‘South Edisto Tivers:
Fishing creek, dividing Fenwick's,
Plne, and other falsndsy the Ashepoo
tver, and part of Bt. Helens sound, 5.
C. - (Bee also Section TIL}
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Timits of sections. | Parties.

Persons conducting opera-

Operations. tions. Localitics of operations.
Secrion Ve— No. T | Topography . .. A. W. Longfellow, assistant; | Sapelo sound and approaches, and Sapclo
{Continued.) Clarence Fendall, aid. ‘; river from its cutrance to above Suth-
! erland’s bluff, with part of the outer
shores of 8f. Catharine's and Black-
beard islands. Topography of Turtle
river, Ga., to thc head of Blytho
island ; detailed survey of Blythe island
complete, and of Brunswick harbor
with the shores of adjucent channels.
(See also Bection I.)

8 | Hydrography _.__- Lieutenant Commanding J. | Resurvey of entrances to Cape Fear river,
N. Mafhitt, U. 8. N., as- N. C.; in-shore hydrography south-
sigtant. ward from Cape Roman, including the

entmance to Bull’s bay, 8. C., and ex-
tending to Charleston harbor entrance;
off-shore soundings from coast of South
Carolina ; resurvey of Maflit's channel,
and supplementary hydrography at
the entrance of St. Helena sound.
(See also Section 1IL.)

9 | Hydrography _.._.- Lieutenant Commanding 8. Supplementary hydrography of 8t. Si-
D. Trenchaxd, U. 8. N., | mon’s bar and sound, and of Turtle
assistant. i river at Brunswick, Ga. (See also

! Bections I and VL)
Tidal observations -|-wccccuna ememmmeam- R Observations continued with self-regia-
tering gange at Charleston, 8. C.
Gurr SIREAM. oo amenann. Hydrography . __. Commander B. I'. S8ands, U. | Soundings in the inner warm band of the
N., assistant; Lieut. Gulfl streamn, extending from within 60
Com’g. J. C. Febiger, miles of Cape Fear, southward, to Cape
Seorion VI U 8. N., assistant. Canaveral, Fla. (See also Section VIIL)
FrO_m 8t. Mary's | No, 1 | Astronomical and | A. D. Bache, Superintend- | Transit observations for time at Fernan-
river to 8t. Jo- magnetic obser- ent; C. A. Schott, assist- dina, and determination of longitude
Sfjph's bay, incle vations connect- | ant; J. H. Toomer, aid; by chronometers; observations for
ding the eastern cd with chromo- | J. EB. Blankenship, aid; magnetic declination, dip, and hori-
and part of the metric  expedi- i David Hinkle, aid. zontal intensity. (See also Sections I |
western coast of tion. and V.)
Florida peninsu-
la, with Fiorida
reef and keys.
2 | Reconnaisgance and | Capt. J. H. Simpson, U. 8. | Stationg erected and occupied in the vi-
triangulation. Topographical Engineers, cinity of Fernandina, Fla., for air-line
assistant ; Thos, Baltzell, connection by tiriangles across the
jr.,aid; J. Maynadier, aid. Florida peninsula to Cedsr keys.

3 | Triangulation ___.. Lieut. A. H. Beward, U. 8, | Triangulation of outer keys on Florida
A.  assistant ; C. B. Baker, reef, extended southward and west-
aid. ward from Point Charles to Lower

Matecumbe.  {See also Section 11.)

4 | Triangulation . ....| Lieut. J. ¢. Clark, U. 8. A., | Triangulation of outer keys on Florida
assistant ; F. W, Alexan- recf, extended southward and westward
der, aid. from Lower Matecumbe to Pigeon key,

including Long key, Grassy key, and
the Stirrup keys.

6 | Topography and | A. M. Harrison, assistant; | Plane-table survey of Cumberland sound,

reconneissance. ‘W. H. Dennis, aid ; J. A. including Fernandina harbor ; parts of
Da Costa, aid. Amelia and Cumberland islands ; St.

Mary’s, and Ameliu rivers; North river,

Burrell’s creck, and the town of St.

Mary’s, Ga. ; Jolly river, Bell's river, '

- Lanceford creek, and the towns of Old

and New Fernandina, Fla. ; reconnais-

sance and survey of site for base line on

Cumberland island. (See also Section 1)
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<‘

Limits of sections. | Parties.

Sketion VI— No. 6
(Continued.)
J
|
: 7
|
|
8
9
10
11
Sscrion VIL
From St. Joseph's | No. 1
bay to Mobhile bay,
including part of
the western coast
of Florida and the
coast of Alabama.,
2
3
4
&

Operations.

Topography

Topographyaeeecans

Topography..._...

Hydrography

Hydrography «ew--

Tidal observations.

Triangulation . e...

Triangulation .. -.

Triangulation .. .

Topography ._ ...

Topography ... ..

Persons conducting opera-
tions,

Localities of operations.

8. A. Wainwright, sub-as-

sistant.

F. W, DOrrecucmcaaeacan

C. T. Tardclla, sub-assistant :
S. J. Hough, aid, (part of
season ;) (. U. Mayo, aid,
(part of season.)

Lievtenant Commanding 8.
D. Trenchard, U. 8. Navy,
assistant.

Lientenant Commanding T.
A. Craven, U. 8. Navy, as-
glstant.

Gustavus Wirdemann. caa..

G. H. Bagwell, sub-assistant.

Spencer C. McCorkle, sub-
agsistant; E. H. Wells,
ald.

¥. H. Geordes, assistant ; J.
G, Oltmanns, sub-assist-
ant; C. H. Boyd, aid.

N. 8. Finney .

George D. Wise, assistant;
¥. F. Nes, aid.

. &

Outer shore-line traced, and interior of

Key Largo marked in quarter sections
for General Land Office ; outer shoves
traced of Upper and Lower Matecumbe,
and of Lignum Vita key, Florida reef.

Survey and marking of the Stirrup keys,
and others adjacent, eastward of Bahia
Honda harbor, Florida reef : Burnt key,
Raccoon key, the Water keys, and
others lying northward of the Pine
keys ; shore line traced, and survey of
the interior of Florida peninsula in the
vicinity of Cape Sable ; surveys marked
in guarter scctions for the General Land
Oftice.  (8co also Section IL.)

Big Pine key, the Torch keys, Newfound
Harbor keys, and numerous adjacent
keys, surveyed and marked in guarter
scctions for the General Land Office.
(See also Section I.)

Supplementary hydrography of Cumber-
land sound, and of St. Mary's river,
and Amelia river and its tributaries;
soundings completed at the entrance
of St. John’s river, Fla., extending to
Mayport Mills, and including re-exami-
nation of St. John’s bar. (See also
Bections I and V.)

Hydrography of Florida reef continued
westward from East Bahia Honda, and
extended beyond Loggerhead key.

Observations at Cape Florida, Indian
key, Key West, and Tortugas.

Triangulation extended on the western
coast of ¥lorida peninsula, from Wac-
casassariver, eastward, to Crystal river.
{See also Section IL.)

Triangulation of St. George’s sound, Apa-
lachicola Lay, and St. Vincent’s sound
completed from Dog island, southward
and westward, to Indian Pass.

Measurement of preliminary base at Ce
dar keys, Fla. Triangulation contin-
wed in Escambin bay from Red Bluff
and Gargon Point, and extended south-
ward towards Warrington, on lensd-
cola bay. (Sce also Bection VIIL)

Topography from Grasay Point, including
entrance to Waccasassa river, Fia., con-
tinned eastward to We-thlocoo-cheo
river, with gurvey 'of intermediato
creeks and reefs. ‘{Bee also Bection 11L)

Plane-table survey ~of shoyes - of Stﬂ
George’s island and scund, meimhl[:;
the city and viclaity of Apaiacidcold,
Fia. : A
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Persons conducting opera-

Limits of sections. | Paxties. Operations. tions Localities of operations.
SzctioN VII— No. 6 | Hydrography ... .. Licutenant Commanding J. | Soundings continued southward from
{Continued.} K. Duer, U. B. Navy, as- Grassy Point, Waccasagsa bay, Fla.,
sistant. and westward to limits of previous
work ; hydrography of Pensacola en-
trance and approaches completed.
SecrioNy VIIT.

From Mobile bay to { No. 1 | Astronomieal, tele- | Dr. B. A. Gould, jr., assist- | Telegraphic difference of longitude be-
Vermilion bay, in- graphic, and ant; Ceorge W. Dean, tween Montgomery, Ala. — Lower
cluding the coast magnetic %obser- assistant ; Edward Good- Peach Tree, and Lower Peach Tree-—
of Alabama and vations. fellow, sgub-assistant; J. Mobile, Ala. Observations for lati-
Mississippi, and Kincheloe, aid ; McLane tude at Lower Peach Tree, and deter-
part of the coanst Tilton, aid. mipation of magnetic elements at all
of Louisiana. the stations. (See also Section 1.}

2 | Astronomical and | J. E Hilgard, assistant ; Ste- | Observations for azimuth at East Pasca-
magnetic obser- phen  Harris, sub-assist- goula, Miss., and for magnetic decli-
vations. ant ; Jos. 8. Harris, aid, nation, dip, and horizontal in'ensity

(part of season;) R. E. at Barrel key, western side of Chande-
Halter, aid. leur sound.

3 | Secoundary triangu- | J. E. Hilgard, assistant; Ste- | Kxtension of secondary triangulation
lation and to- phen Harris, sub-assist- southward from line Catisland-Bayon
pography. ant; Jos. S. Harrs, aid, Pierre, along eastern side of Mississippi

(part of season;} R. E. delta, and connecting with triangula-

Halter, aid. tion of Chandeleur islands. Topogra-
pby from lsle au Pied extended south-
ward beyond Barrel key, La.

4 | Triapgulation, re- | F. H. Gerdes, assistant; J. | Securing western terminus of Dauphine
conpaissance, and G. Oltmanns, sub-assist- island base. Survey of site for pre-
topography. ant; C. H. Boyd, aid. liminary base at Mississippi delta;

triangulation commenced, and recon-
naissance made for extension of work
upward. (See also Section VIL)
5 | Triangulation and | F. H. Gerdes, assistant; J. | Measurement of preliminary base at Point
topography. G. Oltmanns, sub-assist- au Chevreuil and triangulation of Cote
ant ; C. H. Boyd, aid. DBlanche bay from the entrance to Ma-
lony’s point, opposite Marsh island.
Topography of eastern shore of Cdte
Blanche lay completed wifhin same
limite. (See also Section VII.)

6 | Topography -—c... R. M. Bache, assistant, (part | Planc-table survey of shores of south-
of geason ;) W. 8. Gil. western part of Lake Rorgne, extend-
bert, sub-assistant ; Rufus ing to Shell point and Point aux Mar-
King, jr., aid. chette.  (See also Section I.)

7 | Hydrography....-. Commander B. F. Sands, | Hydrography completed in southwestern
U. 8. N., assista-t. part of Misgissippi sound ; re-survey of

Pasgs Christian, and hydrography com-
menced in the northern part of Chan-
deleur sound. Lines of deep-sea sound-
ings in the Gulf of Mexico, viz: from
Pensacola to Chandeleur sound, thence
to the delta of Mississippi viver; and
from Pass h 'Outre to Key West.
SgoTIoN IX. (See also Gulf Stream.)
F?omtzm“::g:v:lz Np. 1| Triangulation end | 8. A. Gilbert, assistant; | Triangulation completed in Matagorda

€In bonndary, in-

dluding part of
ge eoast of Lou-

topography.

Charles Hosmer, aid.

and Lavacca bays, and reconnaissance
made for extension of work southward
and westward on the coast of Texas
to Arausas. Topography nearly com-
pleted on the shores of Matagorda and
Lavacca bays, including surveys of In-
dianola, Lavacca, and Saluria.
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Limits of sections.

Parties.

Operations. ;

Persons eondaéting opera-

Localities of operations.

Seerion IX—
(Continued.)

Srorion X.

Western coast of the
United Htates,
from the southern
boundary to tho
forty-second par-
allef, including
the coast of Cali-
fornia,

T
i 1 tions.
! }
i 1 4
! ! z
No. 2 | Topography....c-- { Malcolm Seaton, sub-assist-
| ? ant ; B. E. Evans, aid.
[
i
i .
3 | Hydrography - ... Lieut. Commanding E. J.
i De Haven, U. 8. N., as-
! sistant, (part of season;) ;
f Lieut. Commanding John ‘
; C. Febiger, U. B, N., &-
| gistant. !
|
| | |
No. 1 i Astronomical and | Georgo Davidson, assistant ; |
{ magnetic obser- James 8. Lawson, sub-
i vations, assistant.
I
!
|
2 | Primary and sec- | G. A. Fairfield, assistant;
ondary triangu- C. B. Ellis, aid.
Iation.
\
|
3 | Triangulation .. ..! Aug. F. Rodgers, sub-assist-
ant; David Kerr, aid.

!
|
1

4 ] Triangulation. .. ..

Topography

Topography

W. E. Greenwell, assistant ;
P..C. F. West, aid.

‘W. M. Johngon, asub-assist-
ant; C. M. Bache, aid.

' Aug. F. Rodgers, sub-assist-
ant ; David Kewr, aid.

Plane-table survey of shores of Tres-
palacios, Turtle, and Caranckaway
bays, dependencies of Matagorda bay,
Texas.

Soundings on tho bar, at the entrance
and inside, including the southwestern
part of Matagorda bay. Off-shore line
of soundings, carried southeast from
the bar at Matagorda entrance. (See
algo Gulf Stream.)

Transit observations at Rincon Point,
San Francisco, Cal. ; occultations and
moon celminations observed for longi-
tude. Magnetic declination deter-
mined at Rincon Point and at primary
station on Tomales bay, Cal. (See
also Scctlon X1.)

Estension of primary triangulation
unorthward from San ¥Francisco bay.
SBecondary  triangulation  continued
from Point Reves northward to Bodega
bhay, and including Tomales bay, Cal.

Tertiary triangulation of southeastern
shore of 8an Francisco bay, from Con-
tra Costa (1) to Red Hill station; de-
termination of light-house positions at
Alcatraz island, Point Bonita, Fort
Point, and of site selected at Point
Lobos.

Triangulation on the shore of Santa Bar-
bara channel, Cal., extended from San
Fernando, westward, nearly to Santa
Clara river; triangulation of Santa
Cruz and San Nicolas fslands com-
pleted.

Plane-table survey of main shore of Sants
Barbara channel, from Point Conver-
gion, eastward, to Point Duma.

Resurvey of city of San Francisco and
environg; supplementary topogmlﬁhy
at Point Lobos and Alcatraz istand ;
plane-table survey of shores of south-
ern arm of San Franciseo bay com-
pleted from Coatra Costa station [0
southward, to the head of navigation,
including Dnion City and the village
of Alvise, thenop northward to Guan®
island, including Ravenswood Vﬂl{*ﬁ"‘;
and Redwood cify ;- reconnaissances ?r

Petaluma and Napa orecks from the '

entrances into Ban Francisco bay

the head-of navigation.
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Limits of sections.

Parties.

&

Operations.

Persons conducting opera-
tions.

Localities of operations.

BrerioN Xom
(Continued.)

Secrion XTI,

Western coast of the
Tnited States from
the 42d parallel
to the northern
boundary, inclu-
ding the coasts of
Oregon and Wash-
ington Territories.

Secrions X, XI,

No. 6

Hydrography .....

Triangulation and
astronomical and
magnetic obser-
vations.

Topography ... ..

Hydrography

Tidal observations.

Commander James Alden,
U. 8. N., assistant ; Lieu-
tenant Commanding R.
M. Cuyler, U. 8. N., as-
sistant.

George Davidson, assistant ;
James 8. Lawson, sub-as-
sistant.

James 8, Lawson, sub-assist-
ant.

Lieutenant Commanding R.
M. Cuyler, T. 8. N., as-
sistant.

Lieutenant N. F. Alexander,
U. S Engineers, (part of
season ;) LieutenantG. H.
Elliot, U. 8. Eugineers.

Hydrography completed at the eastern
entrance of Santa Barbara channel,
and of Monterey bay, between Point
Pinos and Santa Cruz barbor ; in shore
soundings extended on the coast be-
tween Point Aflo Nuevo and Point
Miramontes, and hydrography com-
pleted in San Francisco bay and Kar-
quines strait.

Triangulation of Admiralty inlet, W. T,
south of line Restoration—Battery,
to Point Pully—Point Heyer, thence
to Point Prospect in Colvos passage,
and to the entrance of Port Orchard ;
reconnaissance and erection of signals
from triangulation, southward, to Ke-
tron island, in Puget’s Sound, beyond
Steilacoom ; transit observations made
at Point Pully for connection with oc-
cultations. (See also Section X.)

Plane-table survey at entrance of Hood’s
canal, and part of the western shore of
Admiralty inlet, extending beyond
Point-No-Point, W. T.

Soundings in Semiahmoo bay, W. T.,
and completion of hydrvography of the
inner harbor; tides observed.

Charge of permanent tidal stations at
San Diege and San Francisco, (Sec-
tion X,) and Astoria, (Section XI.)

179
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2 ST
.

Ofticers. ! Banlk. - Date of attachment.
| _
James H, SImpson. cwe e cwccacacecen | Captain topographical engineers oo .o vmmamcmea oo June 24, 1856
Martin L Smith. ... .. .oloaLo.. Captain topographical engineers - ..o ccacmoocnn bamecaaan December 9, 1856
Joseph C. Clark, jToeaacaaacaaceanan First licutenant 4ih artillery. oo oo oo icmimeiccinccamam. January 7, 1854
Ambrose P Hille cacmca oo First lieutenant Ist artillery .o oo oo i e November 23, 1855
John C. Tidball cuee oo dacaanas First licutenant 2d artillery Scptember 6, 1854
Augustus H. Seward mecvemocnunnnaan First eutenant 5th infantry December 11, 1851
Edward B.Hunt. ... ... _..__. First lientenant engineers & oceem oo icceccacn cacccveaaaannn May 5, 1851
RufusSaxtoneae s cneccmmoconocnnan. IMirst lieutenant 4th artillery December 25, 1853
James P. ROYuoommcame e First leutenant 24 infantry October 7, 1853
Judson D. Bipgham. ool Tirst licutenant 2d artillery March 22, 1856
Andrew W, Evansacceonanaanaooo First Leutenant Tth infantry oo oo oo oo iaocac e November 10, 1852
APPENDIX No. 2 s,
List of Army qfficers on Coast Survey duty September 1, 1857,
Officers. Rank. ! Date of attachment.
i ;

James H. Simpson._._____ . __._.._... | Captain topographical engineers - ... ..o _ oL .. ... June 24, 1856
Martin L. Smith. e oo caocaoan. o ._-.fi Captain topographical engineers «vevemmececmcnnammenamnonne December 9, 1856
Joseph €. Clatk, jreccemcenacencnaas Fiist lieutenant 4th artillery v o oo oo ce oo ecmc e ccmee e Janunary 7, 1854
Ambrese P Hillo oo ______! First lientenant 1st artitlery oo oo oo illl_ November 23, 1855
John C. Tidball o o cumeennn o oo} First licutenant 2d artilleryc e ccmce s comccicacaimce i cmecann Scptember 6, 1854
Augustu